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1.1.	

PostgreSQL	 PostgreSQL			 PostgreSQL

PostgreSQL		 PostgreSQL		 root

PostgreSQL	 	16	 	
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1.2.	

PostgreSQL	 PostgreSQL

PostgreSQL/ PostgreSQL

	

				

/C/S		TCP/IP		

PostgreSQL	 "forks"		 postgres		
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1.3.	

	 PostgreSQL

	 	

mydb

$	createdb	mydb

createdb:	command	not	found

PostgreSQL	shell

$	/usr/local/pgsql/bin/createdb	mydb

createdb:	could	not	connect	to	database	postgres:	could	not	connect	to	server:	No	such	file	or	directory

								Is	the	server	running	locally	and	accepting

								connections	on	Unix	domain	socket	"/tmp/.s.PGSQL.5432"?



createdb	

createdb:	could	not	connect	to	database	postgres:	FATAL:		role	"joe"	does	not	exist

PostgreSQL	 PostgreSQL
	 postgres	 PostgreSQL	 -UPGUSERPostgreSQL

createdb:	database	creation	failed:	ERROR:		permission	denied	to	create	database

	 PostgreSQL		 PostgreSQL		

PostgreSQL		63				

$	createdb

	 mydb	

$	dropdb	mydb

		

createdbdropdbcreatedbdropdb



[1]
PostgreSQL	 PostgreSQL		 PostgreSQL
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1.4.	

PostgreSQL psql	 SQL

pgAdminODBCJDBC

	IV	

psql	 mydb

$	psql	mydb

createdb

psql

psql	(9.6.0)

Type	"help"	for	help.

mydb=>

mydb=#

	 PostgreSQL	 		



psql createdb	 psql	

psql psql	 SQLpsql

mydb=>	SELECT	version();

																																									version

------------------------------------------------------------------------------------------

	PostgreSQL	9.6.0	on	x86_64-pc-linux-gnu,	compiled	by	gcc	(Debian	4.9.2-10)	4.9.2,	64-bit

(1	row)

mydb=>	SELECT	current_date;

				date

------------

	2016-01-07

(1	row)

mydb=>	SELECT	2	+	2;

	?column?

----------

								4

(1	row)

psqlSQL "\"	 PostgreSQLSQL

mydb=>	\h

psql

mydb=>	\q

psqlshell	 psql\?	 psqlpsql

SQL
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SQL SQL SQL Understanding	the	New	SQLA	Guide	to	the
SQL	StandardPostgreSQL

mydb psql

PostgreSQLsrc/tutorial/ PostgreSQL make

$	cd	..../src/tutorial

$	make

	C	

$	cd	..../tutorial

$	psql	-s	mydb

...

mydb=>	\i	basics.sql

\i psql-s	 basics.sql

SQL
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2.2.	

PostgreSQL	RDBMS 			Unix		

		SQL	

PostgreSQL
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2.3.	

∶

CREATE	TABLE	weather	(

				city												varchar(80),

				temp_lo									int,											--	

				temp_hi									int,											--	

				prcp												real,										--	

				date												date

);

psql psql

	SQL		

varchar(80)	80	 int real date datedate		—	

PostgreSQLSQLintsmallintrealdouble

precisionchar(N) varchar(N) datetimetimestampinterval

PostgreSQL SQL

CREATE	TABLE	cities	(

				name												varchar(80),

				location								point

);

pointPostgreSQL



DROP	TABLE	tablename;
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INSERT

INSERT	INTO	weather	VALUES	('San	Francisco',	46,	50,	0.25,	'1994-11-27');

point

INSERT	INTO	cities	VALUES	('San	Francisco',	'(-194.0,	53.0)');

INSERT	INTO	weather	(city,	temp_lo,	temp_hi,	prcp,	date)

				VALUES	('San	Francisco',	43,	57,	0.0,	'1994-11-29');

	

INSERT	INTO	weather	(date,	city,	temp_hi,	temp_lo)

				VALUES	('1994-11-29',	'Hayward',	54,	37);

COPY COPY		 INSERT



COPY	weather	FROM	'/home/user/weather.txt';
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SQLSELECT	 weather

SELECT	*	FROM	weather;

*"" 	 [1]	

SELECT	city,	temp_lo,	temp_hi,	prcp,	date	FROM	weather;

					city						|	temp_lo	|	temp_hi	|	prcp	|				date

---------------+---------+---------+------+------------

	San	Francisco	|						46	|						50	|	0.25	|	1994-11-27

	San	Francisco	|						43	|						57	|				0	|	1994-11-29

	Hayward							|						37	|						54	|						|	1994-11-29

(3	rows)

SELECT	city,	(temp_hi+temp_lo)/2	AS	temp_avg,	date	FROM	weather;

					city						|	temp_avg	|				date

---------------+----------+------------

	San	Francisco	|							48	|	1994-11-27

	San	Francisco	|							50	|	1994-11-29

	Hayward							|							45	|	1994-11-29



(3	rows)

ASAS

WHERE"" WHERE ANDORNOT	

SELECT	*	FROM	weather

				WHERE	city	=	'San	Francisco'	AND	prcp	>	0.0;

					city						|	temp_lo	|	temp_hi	|	prcp	|				date

---------------+---------+---------+------+------------

	San	Francisco	|						46	|						50	|	0.25	|	1994-11-27

(1	row)

SELECT	*	FROM	weather

				ORDER	BY	city;

					city						|	temp_lo	|	temp_hi	|	prcp	|				date

---------------+---------+---------+------+------------

	Hayward							|						37	|						54	|						|	1994-11-29

	San	Francisco	|						43	|						57	|				0	|	1994-11-29

	San	Francisco	|						46	|						50	|	0.25	|	1994-11-27

SELECT	*	FROM	weather

				ORDER	BY	city,	temp_lo;



SELECT	DISTINCT	city

				FROM	weather;

					city

---------------

	Hayward

	San	Francisco

(2	rows)

DISTINCTORDER	BY	

SELECT	DISTINCT	city

				FROM	weather

				ORDER	BY	city;

[1]
SELECT	*

[2]
PostgreSQLDISTINCT ORDER	BY	SQL	

DISTINCT
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:	 	

SELECT	*

				FROM	weather,	cities

				WHERE	city	=	name;

					city						|	temp_lo	|	temp_hi	|	prcp	|				date				|					name						|	location

---------------+---------+---------+------+------------+---------------+-----------

	San	Francisco	|						46	|						50	|	0.25	|	1994-11-27	|	San	Francisco	|	(-194,53)

	San	Francisco	|						43	|						57	|				0	|	1994-11-29	|	San	Francisco	|	(-194,53)

(2	rows)

Hayward citiesHayward	 weather

	 weathercities	 *

SELECT	city,	temp_lo,	temp_hi,	prcp,	date,	location

				FROM	weather,	cities

				WHERE	city	=	name;



.	 WHERE

SELECT	weather.city,	weather.temp_lo,	weather.temp_hi,

							weather.prcp,	weather.date,	cities.location

				FROM	weather,	cities

				WHERE	cities.name	=	weather.city;

SELECT	*

				FROM	weather	INNER	JOIN	cities	ON	(weather.city	=	cities.name);

Hayward weather	 cities

SELECT	*

				FROM	weather	LEFT	OUTER	JOIN	cities	ON	(weather.city	=	cities.name);

					city						|	temp_lo	|	temp_hi	|	prcp	|				date				|					name						|	location

---------------+---------+---------+------+------------+---------------+-----------

	Hayward							|						37	|						54	|						|	1994-11-29	|															|

	San	Francisco	|						46	|						50	|	0.25	|	1994-11-27	|	San	Francisco	|	(-194,53)

	San	Francisco	|						43	|						57	|				0	|	1994-11-29	|	San	Francisco	|	(-194,53)

(3	rows)

			null



.	

		 weathertemp_lotemp_hiweather

SELECT	W1.city,	W1.temp_lo	AS	low,	W1.temp_hi	AS	high,

				W2.city,	W2.temp_lo	AS	low,	W2.temp_hi	AS	high

				FROM	weather	W1,	weather	W2

				WHERE	W1.temp_lo	<	W2.temp_lo

				AND	W1.temp_hi	>	W2.temp_hi;

					city						|	low	|	high	|					city						|	low	|	high

---------------+-----+------+---------------+-----+------

	San	Francisco	|		43	|			57	|	San	Francisco	|		46	|			50

	Hayward							|		37	|			54	|	San	Francisco	|		46	|			50

(2	rows)

weather W1W2

SELECT	*

				FROM	weather	w,	cities	c

				WHERE	w.city	=	c.name;
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PostgreSQL		 count sum avg

min

SELECT	max(temp_lo)	FROM	weather;

	max

-----

		46

(1	row)

SELECT	city	FROM	weather	WHERE	temp_lo	=	max(temp_lo);					

maxWHERE WHERE	

SELECT	city	FROM	weather

				WHERE	temp_lo	=	(SELECT	max(temp_lo)	FROM	weather);

					city

---------------

	San	Francisco

(1	row)

	OK	



GROUP	BY

SELECT	city,	max(temp_lo)

				FROM	weather

				GROUP	BY	city;

					city						|	max

---------------+-----

	Hayward							|		37

	San	Francisco	|		46

(2	rows)

HAVING

SELECT	city,	max(temp_lo)

				FROM	weather

				GROUP	BY	city

				HAVING	max(temp_lo)	<	40;

		city			|	max

---------+-----

	Hayward	|		37

(1	row)

temp_lo	40 "S"

SELECT	city,	max(temp_lo)

				FROM	weather

				WHERE	city	LIKE	'S%'(1)

				GROUP	BY	city

				HAVING	max(temp_lo)	<	40;

(1)
LIKE 	9.7	



SQLWHEREHAVING WHEREHAVING WHERE	 HAVING

WHERE	 HAVING HAVING	 WHERE

WHERE HAVING	 WHERE
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UPDATE	11		28	

UPDATE	weather

				SET	temp_hi	=	temp_hi	-	2,		temp_lo	=	temp_lo	-	2

				WHERE	date	>	'1994-11-28';

SELECT	*	FROM	weather;

					city						|	temp_lo	|	temp_hi	|	prcp	|				date

---------------+---------+---------+------+------------

	San	Francisco	|						46	|						50	|	0.25	|	1994-11-27

	San	Francisco	|						41	|						55	|				0	|	1994-11-29

	Hayward							|						35	|						52	|						|	1994-11-29

(3	rows)
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DELETEHayward

DELETE	FROM	weather	WHERE	city	=	'Hayward';

Hayward

SELECT	*	FROM	weather;

					city						|	temp_lo	|	temp_hi	|	prcp	|				date

---------------+---------+---------+------+------------

	San	Francisco	|						46	|						50	|	0.25	|	1994-11-27

	San	Francisco	|						41	|						55	|				0	|	1994-11-29

(2	rows)

DELETE	FROM	tablename;

DELETE
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3.1.	

SQLPostgreSQL SQL PostgreSQL

	2	 advanced.sql 	2.1	
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3.2.	

	2.6	

CREATE	VIEW	myview	AS

				SELECT	city,	temp_lo,	temp_hi,	prcp,	date,	location

								FROM	weather,	cities

								WHERE	city	=	name;

SELECT	*	FROM	myview;

SQL
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3.3.	

2 weathercities citiesweather cities weather

PostgreSQL

CREATE	TABLE	cities	(

								city					varchar(80)	primary	key,

								location	point

);

CREATE	TABLE	weather	(

								city						varchar(80)	references	cities(city),

								temp_lo			int,

								temp_hi			int,

								prcp						real,

								date						date

);

INSERT	INTO	weather	VALUES	('Berkeley',	45,	53,	0.0,	'1994-11-28');

ERROR:		insert	or	update	on	table	"weather"	violates	foreign	key	constraint	"weather_city_fkey"

DETAIL:		Key	(city)=(Berkeley)	is	not	present	in	table	"cities".

	5	
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AliceBob100.00SQL

UPDATE	accounts	SET	balance	=	balance	-	100.00

				WHERE	name	=	'Alice';

UPDATE	branches	SET	balance	=	balance	-	100.00

				WHERE	name	=	(SELECT	branch_name	FROM	accounts	WHERE	name	=	'Alice');

UPDATE	accounts	SET	balance	=	balance	+	100.00

				WHERE	name	=	'Bob';

UPDATE	branches	SET	balance	=	balance	+	100.00

				WHERE	name	=	(SELECT	branch_name	FROM	accounts	WHERE	name	=	'Bob');

Bob100AliceAliceBob

Bob

AliceBob

PostgreSQLSQL BEGINCOMMIT

BEGIN;

UPDATE	accounts	SET	balance	=	balance	-	100.00

				WHERE	name	=	'Alice';

--	etc	etc

COMMIT;

Alice ROLLBACK

PostgreSQLSQL BEGIN BEGIN COMMIT BEGINCOMMIT



:	 BEGINCOMMIT

SAVEPOINT ROLLBACK	TO

Alice100BobWally

BEGIN;

UPDATE	accounts	SET	balance	=	balance	-	100.00

				WHERE	name	=	'Alice';

SAVEPOINT	my_savepoint;

UPDATE	accounts	SET	balance	=	balance	+	100.00

				WHERE	name	=	'Bob';

--	oops	...	forget	that	and	use	Wally's	account

ROLLBACK	TO	my_savepoint;

UPDATE	accounts	SET	balance	=	balance	+	100.00

				WHERE	name	=	'Wally';

COMMIT;

ROLLBACK	TO
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--

/

SELECT	depname,	empno,	salary,	avg(salary)	OVER	(PARTITION	BY	depname)	FROM	empsalary;

		depname		|	empno	|	salary	|										avg

-----------+-------+--------+-----------------------

	develop			|				11	|			5200	|	5020.0000000000000000

	develop			|					7	|			4200	|	5020.0000000000000000

	develop			|					9	|			4500	|	5020.0000000000000000

	develop			|					8	|			6000	|	5020.0000000000000000

	develop			|				10	|			5200	|	5020.0000000000000000

	personnel	|					5	|			3500	|	3700.0000000000000000

	personnel	|					2	|			3900	|	3700.0000000000000000

	sales					|					3	|			4800	|	4866.6666666666666667

	sales					|					1	|			5000	|	4866.6666666666666667

	sales					|					4	|			4800	|	4866.6666666666666667

(10	rows)

empsalary depname avg OVER

OVER OVER OVER

OVERORDER	BY ORDER	BY

SELECT	depname,	empno,	salary,

							rank()	OVER	(PARTITION	BY	depname	ORDER	BY	salary	DESC)	FROM	empsalary;



		depname		|	empno	|	salary	|	rank

-----------+-------+--------+------

	develop			|					8	|			6000	|				1

	develop			|				10	|			5200	|				2

	develop			|				11	|			5200	|				2

	develop			|					9	|			4500	|				4

	develop			|					7	|			4200	|				5

	personnel	|					2	|			3900	|				1

	personnel	|					5	|			3500	|				2

	sales					|					1	|			5000	|				1

	sales					|					4	|			4800	|				2

	sales					|					3	|			4800	|				2

(10	rows)

rankORDER	BYORDER	BY rank OVER

FROMWHEREGROUP	BYHAVING"" WHERE

ORDER	BY PARTITION	BY

	

sum

SELECT	salary,	sum(salary)	OVER	()	FROM	empsalary;

	salary	|		sum

--------+-------

			5200	|	47100

			5000	|	47100

			3500	|	47100

			4800	|	47100

			3900	|	47100

			4200	|	47100

			4500	|	47100

			4800	|	47100

			6000	|	47100

			5200	|	47100

(10	rows)



OVERORDER	BY PARTITION	BY ORDER	BY

SELECT	salary,	sum(salary)	OVER	(ORDER	BY	salary)	FROM	empsalary;

	salary	|		sum

--------+-------

			3500	|		3500

			3900	|		7400

			4200	|	11600

			4500	|	16100

			4800	|	25700

			4800	|	25700

			5000	|	30700

			5200	|	41100

			5200	|	41100

			6000	|	47100

(10	rows)

SELECTORDER	BY GROUP	BYHAVINGWHERE

SELECT	depname,	empno,	salary,	enroll_date

FROM

		(SELECT	depname,	empno,	salary,	enroll_date,

										rank()	OVER	(PARTITION	BY	depname	ORDER	BY	salary	DESC,	empno)	AS	pos

					FROM	empsalary

		)	AS	ss

WHERE	pos	<	3;

rank3

OVER WINDOW



SELECT	sum(salary)	OVER	w,	avg(salary)	OVER	w

		FROM	empsalary

		WINDOW	w	AS	(PARTITION	BY	depname	ORDER	BY	salary	DESC);

	4.2.8	 	9.21	 	7.2.5	 SELECT

[1] 	4.2.8	
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citiescapitals

CREATE	TABLE	capitals	(

		name							text,

		population	real,

		altitude			int,				--	(in	ft)

		state						char(2)

);

CREATE	TABLE	non_capitals	(

		name							text,

		population	real,

		altitude			int					--	(in	ft)

);

CREATE	VIEW	cities	AS

		SELECT	name,	population,	altitude	FROM	capitals

				UNION

		SELECT	name,	population,	altitude	FROM	non_capitals;

CREATE	TABLE	cities	(

		name							text,

		population	real,

		altitude			int					--	(in	ft)

);

CREATE	TABLE	capitals	(

		state						char(2)

)	INHERITS	(cities);



capitalscitiesnamepopulationaltitude nametextPostgreSQL

state PostgreSQL0

500

SELECT	name,	altitude

		FROM	cities

		WHERE	altitude	>	500;

			name				|	altitude

-----------+----------

	Las	Vegas	|					2174

	Mariposa		|					1953

	Madison			|						845

(3	rows)

500

SELECT	name,	altitude

				FROM	ONLY	cities

				WHERE	altitude	>	500;

			name				|	altitude

-----------+----------

	Las	Vegas	|					2174

	Mariposa		|					1953

(2	rows)

citiesONLYcitiescities	—	 SELECTUPDATE	DELETE	—	ONLY



:	
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PostgreSQLSQL

	PostgreSQL	

SQL	

http://www.postgresql.org
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4.1.	

SQL ";"

literal

SQL

SELECT	*	FROM	MY_TABLE;

UPDATE	MY_TABLE	SET	A	=	5;

INSERT	INTO	MY_TABLE	VALUES	(3,	'hi	there');

SQL

SQL

INSERTVALUES 	VI	



4.1.1.	

SELECTUPDATEVALUESSQL MY_TABLEA "" 	C

SQL a-z_ _ 0-9$SQLSQL	

	 NAMEDATALEN-1	 NAMEDATALEN	6463

src/include/pg_config_manual.h	 NAMEDATALEN	

UPDATE	MY_TABLE	SET	A	=	5;

uPDaTE	my_TabLE	SeT	a	=	5;

UPDATE	my_table	SET	a	=	5;

" "select""select" select

UPDATE	"my_table"	SET	"a"	=	5;

0



Unicode U&U

16616 "data"

U&"d\0061t\+000061"

	 "slon"

U&"\0441\043B\043E\043D"

UESCAPE

U&"d!0061t!+000061"	UESCAPE	'!'

16

Unicode UTF8ASCII \007F46UTF-16U+FFFF6UTF-

8

	

	 SQL	 foo	 "FOO""foo"		



4.1.2.	

PostgreSQL

4.1.2.1.	

SQL ' 'This	is	a	string' 'Dianne''s	horse'

SELECT	'foo'

'bar';

SELECT	'foobar';

SELECT	'foo'						'bar';

SQL PostgreSQL

4.1.2.2.	C

PostgreSQL"" SQL E E'foo' E \	C	

	4-1



	4-1.	

\b

\f

\n

\r

\t

\o,	\oo,	\ooo	(o	=	0	-	7)

\xh,	\xhh	(h	=	0	-	9,	A	-	F)

\uxxxx,	\Uxxxxxxxx	(x	=	0	-	9,	A	-	F) 16		32-	Unicode

	UTF-8	Unicode		Unicode	
UTF-8	

UTF8Unicode		ASCII	 \u007F4		8		UTF-16

	U+FFFF		8	

standard_conforming_stringsoffPostgreSQL

PostgreSQL	9.1	 on off E

standard_conforming_strings escape_string_warning

backslash_quote



4.1.2.3.		Unicode	

PostgreSQL	Unicode		Unicode	 U&	U

U&'foo' &Unicode		4		6	 'data'

U&'d\0061t\+000061'

"slon"

U&'\0441\043B\043E\043D'

UESCAPE

U&'d!0061t!+000061'	UESCAPE	'!'

UTF8Unicode		ASCII	 \u007F4		8		UTF-16

	U+FFFF		8	

standard_conforming_strings	Unicode		SQL	
SQL	

4.1.2.4.	



"Dianne's	horse"

$$Dianne's	horse$$

$SomeTag$Dianne's	horse$SomeTag$

$function$

BEGIN

				RETURN	($1	~	$q$[\t\r\n\v\\]$q$);

END;

$function$

$q$[\t\r\n\v\\]$q$[\t\r\n\v\\]PostgreSQL $function$

content$tag$

	SQL	

4.1.2.5.	

B B'1001'

X, X'1FF'



4.1.2.6.	

digits

digits.[digits][e[+-]digits]

[digits].digits[e[+-]digits]

digitse[+-]digits

digits0		9 e

42
3.5
4.
.001
5e2
1.925e-3

integer32	 integerbigint

REAL	'1.23'		--	string	style

1.23::REAL			--	PostgreSQL	(historical)	style



4.1.2.7.	

type	'string'

'string'::type

CAST	(	'string'	AS	type	)

type

	SQL	

typename	(	'string'	)

	4.2.9	

	4.2.9	 ::CAST() type	'string' type	'string' ::

CAST()

CAST()	SQL type	'string'SQL	 PostgreSQL ::

PostgreSQL



4.1.3.	

NAMEDATALEN-1	63

+	-	*	/	<	>	=	~	!	@	#	%	^	&	|	`	?

--	and	/*

+-

~	!	@	#	%	^	&	|	`	?

@- *- PostgreSQL	SQL	

	SQL	



4.1.4.	

$

()	SQL	

[] 	8.15	

,

;	SQL	

:"" 	8.15	 	SQL	“”	SQL

*

.



4.1.5.	

--	This	is	a	standard	SQL	comment

	C	

/*	multiline	comment

	*	with	nesting:	/*	nested	block	comment	*/

	*/

/**/	SQL		C	



4.1.6.	

	4-2 PostgreSQL		

SELECT	5	!	-	6;

SELECT	5	!	(-	6);

	—		—	 !

SELECT	(5	!)	-	6;

	4-2.	

/
. /
:: PostgreSQL-

[	]

+	-
^

*	/	%



+	-

BETWEEN	IN	LIKE	ILIKE
SIMILAR

	

<	>	=	<=	>=	<> 	

IS	ISNULL	NOTNULL 	 IS	TRUEIS	FALSEIS	NULLIS	DISTINCT

FROM

NOT

AND

OR

OPERATOR

SELECT	3	OPERATOR(pg_catalog.+)	4;

OPERATOR"" 	 	4-2 	 OPERATOR()

:	 	9.5	 PostgreSQL	 <=>=<>	

NOT	BETWEEN	 	SQL		

	 	 	

SQL
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4.2.	

SELECT INSERTUPDATE



	4.1.2	



4.2.1.	

correlation.columnname

correlation FROM 	7	



4.2.2.	

	SQL		SQL		SQL	

$number

dept

CREATE	FUNCTION	dept(text)	RETURNS	dept

				AS	$$	SELECT	*	FROM	dept	WHERE	name	=	$1	$$

				LANGUAGE	SQL;

$1



4.2.3.	

expression[subscript]

""

expression[lower_subscript:upper_subscript]

[	]

mytable.arraycolumn[4]

mytable.two_d_column[17][34]

$1[10:42]

(arrayfunction(a,b))[42]

	8.15	



4.2.4.	

expression.fieldname

mytable.mycolumn

$1.somecolumn

(rowfunction(a,b)).col3

(compositecol).somefield

(mytable.compositecol).somefield

compositecol mytable

	7.3	 .*

(compositecol).*



4.2.5.	

expression	operator	expression
operator	expression
expression	operator

operator	4.1.3	 ANDORNOT

OPERATOR(schema.operatorname)

	9	



4.2.6.	

function_name	([expression	[,	expression	...	]]	)

	2	

sqrt(2)

	9	

	4.3	

:	
" 	36.4.3	



4.2.7.	

aggregate_name	(expression	[	,	...	]	[	order_by_clause	]	)	[	FILTER	(	WHERE	

aggregate_name	(ALL	expression	[	,	...	]	[	order_by_clause	]	)	[	FILTER	(	WHERE	

aggregate_name	(DISTINCT	expression	[	,	...	]	[	order_by_clause	]	)	[	FILTER	(	WHERE	

aggregate_name	(	*	)	[	FILTER	(	WHERE	filter_clause	)	]

aggregate_name	(	[	expression	[	,	...	]	]	)	WITHIN	GROUP	(	order_by_clause

aggregate_name expression order_by_clausefilter_clause

ALL

count(*) count(f1)f1 count count(distinct	f1)f1

order_by_clauseORDER	BY 	7.5	

SELECT	array_agg(a	ORDER	BY	b	DESC)	FROM	table;

ORDER	BY

SELECT	string_agg(a,	','	ORDER	BY	a)	FROM	table;



SELECT	string_agg(a	ORDER	BY	a,	',')	FROM	table;		--	

ORDER	BY

order_by_clauseDISTINCTORDER	BY DISTINCT

:	 DISTINCTORDER	BYPostgreSQL

==============	 "normal"	 	

	 order_by_clause	 WITHIN	GROUP	(...)	 order_by_clause	

order_by_clause	 	 WITHIN	GROUP	order_by_clause

GROUP	 	 order_by_clause	 	

()	 (*)	 PostgreSQL	 	SQL	

SELECT	percentile_disc(0.5)	WITHIN	GROUP	(ORDER	BY	income)	FROM	households;

	percentile_disc

-----------------

											50489

households	income	50		 0.5	

FILTERfilter_clause

SELECT

				count(*)	AS	unfiltered,

				count(*)	FILTER	(WHERE	i	<	5)	AS	filtered

FROM	generate_series(1,10)	AS	s(i);

	unfiltered	|	filtered

------------+----------



									10	|								4

(1	row)

	9.20	

SELECTHAVING WHERE

	4.2.11	 	9.22	 filter_clause

HAVING



4.2.8.	

	—	 PARTITION	BY

function_name	([expression	[,	expression	...	]])	[	FILTER	(	WHERE	

function_name	([expression	[,	expression	...	]])	[	FILTER	(	WHERE	

function_name	(	*	)	[	FILTER	(	WHERE	filter_clause	)	]	OVER	window_name

function_name	(	*	)	[	FILTER	(	WHERE	filter_clause	)	]	OVER	(	window_definition

window_definition

[	existing_window_name	]

[	PARTITION	BY	expression	[,	...]	]

[	ORDER	BY	expression	[	ASC	|	DESC	|	USING	operator	]	[	NULLS	{	FIRST	|	LAST	}	]	[,	...]	]

[	frame_clause	]

frame_clause

{	RANGE	|	ROWS	}	frame_start

{	RANGE	|	ROWS	}	BETWEEN	frame_start	AND	frame_end

frame_startframe_end

UNBOUNDED	PRECEDING

value	PRECEDING

CURRENT	ROW

value	FOLLOWING

UNBOUNDED	FOLLOWING

expression



window_nameWINDOW WINDOWwindow_definitionSELECT OVER	wname

OVER	(wname)

PARTITION	BY PARTITION	BYGROUP	BY PARTITION	BY ORDER	BY

ORDER	BY ORDER	BY

frame_clause	 RANGEROWS frame_startframe_endframe_end

CURRENT	ROW

UNBOUNDED	PRECEDINGframe_start UNBOUNDED	FOLLOWINGframe_end

RANGE	 CURRENT	ROWframe_start ORDER	BY CURRENT	ROWframe_end

ORDER	BY ROWS CURRENT	ROW

value	PRECEDINGvalue	FOLLOWINGROWS value

RANGE	UNBOUNDED	PRECEDINGRANGE	BETWEEN	UNBOUNDED	PRECEDING	AND

CURRENT	ROW ORDER	BYORDER	BY ORDER	BY

frame_startUNBOUNDED	FOLLOWINGframe_endUNBOUNDED	PRECEDINGframe_end

frame_start	—	 RANGE	BETWEEN	CURRENT	ROW	AND	value	PRECEDING

FILTERfilter_clause FILTER	

	9-56 	 	

* count(*)	OVER	(PARTITION	BY	x	ORDER	BY	y)* DISTINCTORDER

BY



SELECTORDER	BY

	3.5	 	9.21	 	7.2.5	



4.2.9.	

PostgreSQL

CAST	(	expression	AS	type	)

expression::type

CAST	SQL ::PostgreSQL

typename	(	expression	)

double	precision float8

:	



4.2.10.	

COLLATE

expr	COLLATE	collation

collation COLLATE

COLLATEORDER	BY

SELECT	a,	b,	c	FROM	tbl	WHERE	...	ORDER	BY	a	COLLATE	"C";

SELECT	*	FROM	tbl	WHERE	a	>	'foo'	COLLATE	"C";

COLLATE COLLATE COLLATE COLLATE 	23.2	

SELECT	*	FROM	tbl	WHERE	a	COLLATE	"C"	>	'foo';

SELECT	*	FROM	tbl	WHERE	(a	>	'foo')	COLLATE	"C";



> boolean



4.2.11.	

SELECT 	7	 SELECT

SELECT	name,	(SELECT	max(pop)	FROM	cities	WHERE	cities.state	=	states.name)

				FROM	states;



4.2.12.	

SELECT	ARRAY[1,2,3+4];

		array

---------

	{1,2,7}

(1	row)

UNIONCASE 	10.5	

SELECT	ARRAY[1,2,22.7]::integer[];

		array

----------

	{1,2,23}

(1	row)

	4.2.9	

ARRAY

SELECT	ARRAY[ARRAY[1,2],	ARRAY[3,4]];

					array

---------------

	{{1,2},{3,4}}

(1	row)

SELECT	ARRAY[[1,2],[3,4]];

					array

---------------

	{{1,2},{3,4}}

(1	row)



- ARRAY

CREATE	TABLE	arr(f1	int[],	f2	int[]);

INSERT	INTO	arr	VALUES	(ARRAY[[1,2],[3,4]],	ARRAY[[5,6],[7,8]]);

SELECT	ARRAY[f1,	f2,	'{{9,10},{11,12}}'::int[]]	FROM	arr;

																					array

------------------------------------------------

	{{{1,2},{3,4}},{{5,6},{7,8}},{{9,10},{11,12}}}

(1	row)

SELECT	ARRAY[]::integer[];

	array

-------

	{}

(1	row)

ARRAY

SELECT	ARRAY(SELECT	oid	FROM	pg_proc	WHERE	proname	LIKE	'bytea%');

																																	array

-----------------------------------------------------------------------

	{2011,1954,1948,1952,1951,1244,1950,2005,1949,1953,2006,31,2412,2413}

(1	row)

	 	

ARRAY 	8.15	



4.2.13.	

SELECT	ROW(1,2.5,'this	is	a	test');

ROW

rowvalue.* SELECT.* tf1f2

SELECT	ROW(t.*,	42)	FROM	t;

SELECT	ROW(t.f1,	t.f2,	42)	FROM	t;

:	 PostgreSQL	8.2	 .* ROW(t.*,	42) .*

ROW(t,	42)

ROW	—	 CREATE	TYPE	AS

CREATE	TABLE	mytable(f1	int,	f2	float,	f3	text);

CREATE	FUNCTION	getf1(mytable)	RETURNS	int	AS	'SELECT	$1.f1'	LANGUAGE	SQL;

--		getf1()	

SELECT	getf1(ROW(1,2.5,'this	is	a	test'));

	getf1

-------

					1

(1	row)

CREATE	TYPE	myrowtype	AS	(f1	int,	f2	text,	f3	numeric);



CREATE	FUNCTION	getf1(myrowtype)	RETURNS	int	AS	'SELECT	$1.f1'	LANGUAGE	SQL;

--	

SELECT	getf1(ROW(1,2.5,'this	is	a	test'));

ERROR:		function	getf1(record)	is	not	unique

SELECT	getf1(ROW(1,2.5,'this	is	a	test')::mytable);

	getf1

-------

					1

(1	row)

SELECT	getf1(CAST(ROW(11,'this	is	a	test',2.5)	AS	myrowtype));

	getf1

-------

				11

(1	row)

SELECT	ROW(1,2.5,'this	is	a	test')	=	ROW(1,	3,	'not	the	same');

SELECT	ROW(table.*)	IS	NULL	FROM	table;		--	detect	all-null	rows

	9.23	 	9.22	



4.2.14.	

SELECT	true	OR	somefunc();

somefunc()

SELECT	somefunc()	OR	true;

""

WHEREHAVING AND/OR/NOT

CASE 	9.17	 WHERE

SELECT	...	WHERE	x	>	0	AND	y/x	>	1.5;

SELECT	...	WHERE	CASE	WHEN	x	>	0	THEN	y/x	>	1.5	ELSE	false	END;

CASE y	>	1.5*x



CASE	

SELECT	CASE	WHEN	x	>	0	THEN	x	ELSE	1/0	END	FROM	tab;

	 x	>	0	

	 	

CASE	 SELECTHAVING

SELECT	CASE	WHEN	min(employees)	>	0

												THEN	avg(expenses	/	employees)

							END

				FROM	departments;

min()avg()	 employees	
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4.3.	

PostgreSQL

PostgreSQL

CREATE	FUNCTION	concat_lower_or_upper(a	text,	b	text,	uppercase	boolean	DEFAULT	false)

RETURNS	text

AS

$$

	SELECT	CASE

								WHEN	$3	THEN	UPPER($1	||	'	'	||	$2)

								ELSE	LOWER($1	||	'	'	||	$2)

								END;

$$

LANGUAGE	SQL	IMMUTABLE	STRICT;

concat_lower_or_upper ab uppercasefalseab uppercase

36	



4.3.1.	

PostgreSQL

SELECT	concat_lower_or_upper('Hello',	'World',	true);

	concat_lower_or_upper	

-----------------------

	HELLO	WORLD

(1	row)

uppercasetrue

SELECT	concat_lower_or_upper('Hello',	'World');

	concat_lower_or_upper	

-----------------------

	hello	world

(1	row)

uppercase false



4.3.2.	

=>	

SELECT	concat_lower_or_upper(a	=>	'Hello',	b	=>	'World');

	concat_lower_or_upper	

-----------------------

	hello	world

(1	row)

uppercase false

SELECT	concat_lower_or_upper(a	=>	'Hello',	b	=>	'World',	uppercase	=>	true);

	concat_lower_or_upper	

-----------------------

	HELLO	WORLD

(1	row)

SELECT	concat_lower_or_upper(a	=>	'Hello',	uppercase	=>	true,	b	=>	'World');

	concat_lower_or_upper	

-----------------------

	HELLO	WORLD

(1	row)

	":="	

SELECT	concat_lower_or_upper(a	:=	'Hello',	uppercase	:=	true,	b	:=	'World');

	concat_lower_or_upper	

-----------------------

	HELLO	WORLD

(1	row)



4.3.3.	

SELECT	concat_lower_or_upper('Hello',	'World',	uppercase	=>	true);

	concat_lower_or_upper	

-----------------------

	HELLO	WORLD

(1	row)

ab uppercase

:	
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	5.	

5.1.	
5.2.	
5.3.	

5.3.1.	
5.3.2.	
5.3.3.	
5.3.4.	
5.3.5.	
5.3.6.	

5.4.	
5.5.	

5.5.1.	
5.5.2.	
5.5.3.	
5.5.4.	
5.5.5.	
5.5.6.	
5.5.7.	
5.5.8.	

5.6.	
5.7.	
5.8.	

5.8.1.	
5.8.2.	
5.8.3.	
5.8.4.	
5.8.5.	
5.8.6.	
5.8.7.	

5.9.	
5.10.	

5.10.1.	
5.10.2.	
5.10.3.	



5.10.4.	
5.10.5.	
5.10.6.	

5.11.	
5.12.	
5.13.	
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5.1.	

SQL

PostgreSQL 	8	 integernumerictextdatetime

timestamp

CREATE	TABLE	

CREATE	TABLE	my_first_table	(

				first_column	text,

				second_column	integer

);

my_first_table first_columntextsecond_columninteger

CREATE	TABLE	products	(

				product_no	integer,

				name	text,

				price	numeric

);

numeric



:	

2501600

DROP	TABLE

DROP	TABLE	my_first_table;

DROP	TABLE	products;

SQL

	5.5	



PostgreSQL	9.6.0	
	5.	



5.2.	

CREATE	TABLE	products	(

				product_no	integer,

				name	text,

				price	numeric	DEFAULT	9.99

);

timestampCURRENT_TIMESTAMP

CREATE	TABLE	products	(

				product_no	integer	DEFAULT	nextval('products_product_no_seq')

				...

);

nextval()	9.16	

CREATE	TABLE	products	(

				product_no	SERIAL,

				...

);

SERIAL	8.1.4	



PostgreSQL	9.6.0	
	5.	



5.3.	

SQL



5.3.1.	

CREATE	TABLE	products	(

				product_no	integer,

				name	text,

				price	numeric	CHECK	(price	>	0)

);

CREATE	TABLE	products	(

				product_no	integer,

				name	text,

				price	numeric	CONSTRAINT	positive_price	CHECK	(price	>	0)

);

CONSTRAINT

CREATE	TABLE	products	(

				product_no	integer,

				name	text,

				price	numeric	CHECK	(price	>	0),

				discounted_price	numeric	CHECK	(discounted_price	>	0),

				CHECK	(price	>	discounted_price)

);



CREATE	TABLE	products	(

				product_no	integer,

				name	text,

				price	numeric,

				CHECK	(price	>	0),

				discounted_price	numeric,

				CHECK	(discounted_price	>	0),

				CHECK	(price	>	discounted_price)

);

CREATE	TABLE	products	(

				product_no	integer,

				name	text,

				price	numeric	CHECK	(price	>	0),

				discounted_price	numeric,

				CHECK	(discounted_price	>	0	AND	price	>	discounted_price)

);

CREATE	TABLE	products	(

				product_no	integer,

				name	text,

				price	numeric,

				CHECK	(price	>	0),

				discounted_price	numeric,

				CHECK	(discounted_price	>	0),

				CONSTRAINT	valid_discount	CHECK	(price	>	discounted_price)

);



5.3.2.	

CREATE	TABLE	products	(

				product_no	integer	NOT	NULL,

				name	text	NOT	NULL,

				price	numeric

);

CHECK	(column_name

CREATE	TABLE	products	(

				product_no	integer	NOT	NULL,

				name	text	NOT	NULL,

				price	numeric	NOT	NULL	CHECK	(price	>	0)

);

NOT	NULL NULLSQL NULL PostgreSQL

CREATE	TABLE	products	(

				product_no	integer	NULL,

				name	text	NULL,

				price	numeric	NULL

);

NOT



:	



5.3.3.	

\

CREATE	TABLE	products	(

				product_no	integer	UNIQUE,

				name	text,

				price	numeric

);

CREATE	TABLE	products	(

				product_no	integer,

				name	text,

				price	numeric,

				UNIQUE	(product_no)

);

CREATE	TABLE	example	(

				a	integer,

				b	integer,

				c	integer,

				UNIQUE	(a,	c)

);

CREATE	TABLE	products	(



				product_no	integer	CONSTRAINT	must_be_different	UNIQUE,

				name	text,

				price	numeric

);

B-tree

SQLSQL



5.3.4.	

CREATE	TABLE	products	(

				product_no	integer	UNIQUE	NOT	NULL,

				name	text,

				price	numeric

);

CREATE	TABLE	products	(

				product_no	integer	PRIMARY	KEY,

				name	text,

				price	numeric

);

CREATE	TABLE	example	(

				a	integer,

				b	integer,

				c	integer,

				PRIMARY	KEY	(a,	c)

);

B-tree

	GUI	



5.3.5.	

CREATE	TABLE	products	(

				product_no	integer	PRIMARY	KEY,

				name	text,

				price	numeric

);

CREATE	TABLE	orders	(

				order_id	integer	PRIMARY	KEY,

				product_no	integer	REFERENCES	products	(product_no),

				quantity	integer

);

product_no

CREATE	TABLE	orders	(

				order_id	integer	PRIMARY	KEY,

				product_no	integer	REFERENCES	products,

				quantity	integer

);



CREATE	TABLE	t1	(

		a	integer	PRIMARY	KEY,

		b	integer,

		c	integer,

		FOREIGN	KEY	(b,	c)	REFERENCES	other_table	(c1,	c2)

);

CREATE	TABLE	products	(

				product_no	integer	PRIMARY	KEY,

				name	text,

				price	numeric

);

CREATE	TABLE	orders	(

				order_id	integer	PRIMARY	KEY,

				shipping_address	text,

				...

);

CREATE	TABLE	order_items	(

				product_no	integer	REFERENCES	products,

				order_id	integer	REFERENCES	orders,

				quantity	integer,

				PRIMARY	KEY	(product_no,	order_id)

);



SQL

CREATE	TABLE	products	(

				product_no	integer	PRIMARY	KEY,

				name	text,

				price	numeric

);

CREATE	TABLE	orders	(

				order_id	integer	PRIMARY	KEY,

				shipping_address	text,

				...

);

CREATE	TABLE	order_items	(

				product_no	integer	REFERENCES	products	ON	DELETE	RESTRICT,

				order_id	integer	REFERENCES	orders	ON	DELETE	CASCADE,

				quantity	integer,

				PRIMARY	KEY	(product_no,	order_id)

);

RESTRICT NO	ACTION NO	ACTION

SET	NULLSET	DEFAULT SET	DEFAULT

ON	DELETE ON	UPDATE CASCADE



	6	 CREATE	TABLE



5.3.6.	

CREATE	TABLE	circles	(

				c	circle,

				EXCLUDE	USING	gist	(c	WITH	&&)

);

CREATE	TABLE	...	CONSTRAINT	...	EXCLUDE



PostgreSQL	9.6.0	
	5.	



5.4.	

	

oid

ID WITH	OIDSdefault_with_oids oid

tableoid

OID 	5.9	 tableoidpg_class

xmin

ID

cmin

0

xmax

ID0

cmax

0

ctid

ctid ctidVACUUM	FULL ctidOID

OID32OIDOID



OIDOIDOID2

OID tableoidOID

WITH	OIDS PostgreSQL	8.1 WITHOUT	OIDS

32ID

32 SQL	 23240	—	



PostgreSQL	9.6.0	
	5.	



5.5.	

ALTER	TABLE



5.5.1.	

ALTER	TABLE	products	ADD	COLUMN	description	text;

DEFAULT

ALTER	TABLE	products	ADD	COLUMN	description	text	CHECK	(description	<>	'');

CREATE	TABLE ADD

:	



5.5.2.	

ALTER	TABLE	products	DROP	COLUMN	description;

ALTER	TABLE	products	DROP	COLUMN	description	CASCADE;

	5.13	



5.5.3.	

ALTER	TABLE	products	ADD	CHECK	(name	<>	'');

ALTER	TABLE	products	ADD	CONSTRAINT	some_name	UNIQUE	(product_no);

ALTER	TABLE	products	ADD	FOREIGN	KEY	(product_group_id)	REFERENCES	product_groups;

ALTER	TABLE	products	ALTER	COLUMN	product_no	SET	NOT	NULL;



5.5.4.	

ALTER	TABLE	products	DROP	CONSTRAINT	some_name;

$2

CASCADE

ALTER	TABLE	products	ALTER	COLUMN	product_no	DROP	NOT	NULL;



5.5.5.	

ALTER	TABLE	products	ALTER	COLUMN	price	SET	DEFAULT	7.77;

INSERT

ALTER	TABLE	products	ALTER	COLUMN	price	DROP	DEFAULT;



5.5.6.	

ALTER	TABLE	products	ALTER	COLUMN	price	TYPE	numeric(10,2);

PostgreSQL



5.5.7.	

ALTER	TABLE	products	RENAME	COLUMN	product_no	TO	product_number;



5.5.8.	

ALTER	TABLE	products	RENAME	TO	items;



PostgreSQL	9.6.0	
	5.	



5.6.	

SELECTINSERTUPDATEDELETETRUNCATEREFERENCESTRIGGERCREATECONNECTTEMPORARY

USAGE PostgreSQLGRANT

ALTER ALTER	TABLE

GRANT joe accounts

GRANT	UPDATE	ON	accounts	TO	joe;

ALL

PUBLIC"" "" 	21	

REVOKE

REVOKE	ALL	ON	accounts	FROM	PUBLIC;

DROPGRANTREVOKE



PostgreSQL	9.6.0	
	5.	



5.7.	

GRANT	SQL		 	 	 	

	 ALTER	TABLE	...	ENABLE	ROW	LEVEL	SECURITY
	

	 ALL SELECT	

	 	

BYPASSRLS	 	

CREATE	POLICY	 ALTER	POLICY	
TABLE

	 	

OR		

account	 managers	

CREATE	TABLE	accounts	(manager	text,	company	text,	contact_email	text);

ALTER	TABLE	accounts	ENABLE	ROW	LEVEL	SECURITY;

CREATE	POLICY	account_managers	ON	accounts	TO	managers

				USING	(manager	=	current_user);



PUBLIC	

CREATE	POLICY	user_policy	ON	users

				USING	(user_name	=	current_user);

	 WITH	CHECK	

CREATE	POLICY	user_policy	ON	users

				USING	(true)

				WITH	CHECK	(user_name	=	current_user);

ALTER	TABLE	 	

	 passwd	Unix	

--	

CREATE	TABLE	passwd	(

		user_name														text	UNIQUE	NOT	NULL,

		pwhash																text,

		uid																			int		PRIMARY	KEY,

		gid																			int		NOT	NULL,

		real_name													text	NOT	NULL,

		home_phone												text,

		extra_info												text,

		home_dir														text	NOT	NULL,

		shell																	text	NOT	NULL

);

CREATE	ROLE	admin;		--	

CREATE	ROLE	bob;				--	

CREATE	ROLE	alice;		--	

--	

INSERT	INTO	passwd	VALUES

		('admin','xxx',0,0,'Admin','111-222-3333',null,'/root','/bin/dash');

INSERT	INTO	passwd	VALUES

		('bob','xxx',1,1,'Bob','123-456-7890',null,'/home/bob','/bin/zsh');

INSERT	INTO	passwd	VALUES

		('alice','xxx',2,1,'Alice','098-765-4321',null,'/home/alice','/bin/zsh');



--	

ALTER	TABLE	passwd	ENABLE	ROW	LEVEL	SECURITY;

--	

--	

CREATE	POLICY	admin_all	ON	passwd	TO	admin	USING	(true)	WITH	CHECK	(true);

--	

CREATE	POLICY	all_view	ON	passwd	FOR	SELECT	USING	(true);

--		shell

CREATE	POLICY	user_mod	ON	passwd	FOR	UPDATE

		USING	(current_user	=	user_name)

		WITH	CHECK	(

				current_user	=	username	AND

				shell	IN	('/bin/bash','/bin/sh','/bin/dash','/bin/zsh','/bin/tcsh')

		);

--	

GRANT	SELECT,	INSERT,	UPDATE,	DELETE	ON	passwd	TO	admin;

--	

GRANT	SELECT

		(user_name,	uid,	gid,	real_name,	home_phone,	extra_info,	home_dir,	shell)

		ON	passwd	TO	public;

--	

GRANT	UPDATE

		(pwhash,	real_name,	home_phone,	extra_info,	shell)

		ON	passwd	TO	public;

	

--	admin	

postgres=>	set	role	admin;

SET

postgres=>	table	passwd;

	user_name	|	pwhash	|	uid	|	gid	|	real_name	|		home_phone		|	extra_info	|	home_dir				|			shell

-----------+--------+-----+-----+-----------+--------------+------------+-------------+-----------

	admin					|	xxx				|			0	|			0	|	Admin					|	111-222-3333	|												|	/root							|	/bin/dash

	bob							|	xxx				|			1	|			1	|	Bob							|	123-456-7890	|												|	/home/bob			|	/bin/zsh

	alice					|	xxx				|			2	|			1	|	Alice					|	098-765-4321	|												|	/home/alice	|	/bin/zsh

(3	rows)

--		Alice	

postgres=>	set	role	alice;

SET

postgres=>	table	passwd;



ERROR:		permission	denied	for	relation	passwd

postgres=>	select	user_name,real_name,home_phone,extra_info,home_dir,shell	from	passwd;

	user_name	|	real_name	|		home_phone		|	extra_info	|	home_dir				|			shell

-----------+-----------+--------------+------------+-------------+-----------

	admin					|	Admin					|	111-222-3333	|												|	/root							|	/bin/dash

	bob							|	Bob							|	123-456-7890	|												|	/home/bob			|	/bin/zsh

	alice					|	Alice					|	098-765-4321	|												|	/home/alice	|	/bin/zsh

(3	rows)

postgres=>	update	passwd	set	user_name	=	'joe';

ERROR:		permission	denied	for	relation	passwd

--	Alice		real_name

postgres=>	update	passwd	set	real_name	=	'Alice	Doe';

UPDATE	1

postgres=>	update	passwd	set	real_name	=	'John	Doe'	where	user_name	=	'admin';

UPDATE	0

postgres=>	update	passwd	set	shell	=	'/bin/xx';

ERROR:		new	row	violates	WITH	CHECK	OPTION	for	"passwd"

postgres=>	delete	from	passwd;

ERROR:		permission	denied	for	relation	passwd

postgres=>	insert	into	passwd	(user_name)	values	('xxx');

ERROR:		permission	denied	for	relation	passwd

--	Alice	

postgres=>	update	passwd	set	pwhash	=	'abc';

UPDATE	1

	 	

	 	

	 	

--	

CREATE	TABLE	groups	(group_id	int	PRIMARY	KEY,

																					group_name	text	NOT	NULL);

INSERT	INTO	groups	VALUES

		(1,	'low'),

		(2,	'medium'),

		(5,	'high');

GRANT	ALL	ON	groups	TO	alice;		--	alice	

GRANT	SELECT	ON	groups	TO	public;



--	

CREATE	TABLE	users	(user_name	text	PRIMARY	KEY,

																				group_id	int	NOT	NULL	REFERENCES	groups);

INSERT	INTO	users	VALUES

		('alice',	5),

		('bob',	2),

		('mallory',	2);

GRANT	ALL	ON	users	TO	alice;

GRANT	SELECT	ON	users	TO	public;

--	

CREATE	TABLE	information	(info	text,

																										group_id	int	NOT	NULL	REFERENCES	groups);

INSERT	INTO	information	VALUES

		('barely	secret',	1),

		('slightly	secret',	2),

		('very	secret',	5);

ALTER	TABLE	information	ENABLE	ROW	LEVEL	SECURITY;

--		group_id		group_id	

--	/

CREATE	POLICY	fp_s	ON	information	FOR	SELECT

		USING	(group_id	<=	(SELECT	group_id	FROM	users	WHERE	user_name	=	current_user));

CREATE	POLICY	fp_u	ON	information	FOR	UPDATE

		USING	(group_id	<=	(SELECT	group_id	FROM	users	WHERE	user_name	=	current_user));

--	

GRANT	ALL	ON	information	TO	public;

alice"" 	 mallory	

BEGIN;

UPDATE	users	SET	group_id	=	1	WHERE	user_name	=	'mallory';

UPDATE	information	SET	info	=	'secret	from	mallory'	WHERE	group_id	=	2;

COMMIT;

mallory	 "	mallory	" 	



SELECT	*	FROM	information	WHERE	group_id	=	2	FOR	UPDATE;

READ	COMMITTED	 "s	mallory	" alice	

users	 SELECT	 - SELECTFOR	UPDATE	

	 - SELECTSELECT	...	FOR	SHARE

	 	 	

CREATE	POLICY	ALTER	TABLE
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5.8.	

PostgreSQL

:	

schema1myschemamytable



5.8.1.	

CREATE	SCHEMA

CREATE	SCHEMA	myschema;

.

. .

SQL

CREATE	TABLE	myschema.mytable	(

	...

);

DROP	SCHEMA	myschema;



DROP	SCHEMA	myschema	CASCADE;

	5.13	

CREATE	SCHEMA	schema_name	AUTHORIZATION	user_name;

	5.8.6	

pg_



5.8.2.	

CREATE	TABLE	products	(	...	);

CREATE	TABLE	public.products	(	...	);



5.8.3.	

CREATE	TABLE

SHOW	search_path;

	search_path

--------------

	"$user",public

SET	search_path	TO	myschema,public;

$user

DROP	TABLE	mytable;



myschema

SET	search_path	TO	myschema;

	9.25	

OPERATOR(schema.operator)

SELECT	3	OPERATOR(pg_catalog.+)	4;

“”



5.8.4.	

CREATE

REVOKE	CREATE	ON	SCHEMA	public	FROM	PUBLIC;

"public" "public"	 "" 	4.1.1	



5.8.5.	

public pg_catalog pg_catalog pg_catalog

pg_	



5.8.6.	

$user



5.8.7.	

SQL

SQL public public

SQL
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5.9.	

PostgreSQLSQL:1999

CREATE	TABLE	cities	(

				name												text,

				population						float,

				altitude								int					--	in	feet

);

CREATE	TABLE	capitals	(

				state											char(2)

)	INHERITS	(cities);

capitalscities state

PostgreSQL0500

SELECT	name,	altitude

				FROM	cities

				WHERE	altitude	>	500;

PostgreSQL 	2.1	

			name				|	altitude

-----------+----------

	Las	Vegas	|					2174

	Mariposa		|					1953

	Madison			|						845

500



SELECT	name,	altitude

				FROM	ONLY	cities

				WHERE	altitude	>	500;

			name				|	altitude

-----------+----------

	Las	Vegas	|					2174

	Mariposa		|					1953

ONLYcities cities SELECTUPDATEDELETEONLY

*

SELECT	name,	altitude

				FROM	cities*

				WHERE	altitude	>	500;

* sql_inheritance *

tableoid

SELECT	c.tableoid,	c.name,	c.altitude

FROM	cities	c

WHERE	c.altitude	>	500;

	tableoid	|			name				|	altitude

----------+-----------+----------

			139793	|	Las	Vegas	|					2174

			139793	|	Mariposa		|					1953

			139798	|	Madison			|						845

OID pg_class



SELECT	p.relname,	c.name,	c.altitude

FROM	cities	c,	pg_class	p

WHERE	c.altitude	>	500	AND	c.tableoid	=	p.oid;

	relname		|			name				|	altitude

----------+-----------+----------

	cities			|	Las	Vegas	|					2174

	cities			|	Mariposa		|					1953

	capitals	|	Madison			|						845

regclass	 	OID

SELECT	c.tableoid::regclass,	c.name,	c.altitude

FROM	cities	c

WHERE	c.altitude	>	500;

INSERTCOPY INSERT

INSERT	INTO	cities	(name,	population,	altitude,	state)

VALUES	('Albany',	NULL,	NULL,	'NY');

capitals INSERT 	39	

CREATE	TABLEINHERITS ALTER	TABLE

ALTER	TABLE	 NO	INHERIT 	5.10	



CREATE	TABLELIKE CHECK LIKE

ALTER	TABLE CASCADE ALTER	TABLECREATE	TABLE

	5.11	 	 	



5.9.1.	

SQL SELECT

RENAME ONLY REINDEXVACUUM 	I,	 SQL	

cities.nameUNIQUEPRIMARY	KEYcapitalscities cities

capitals capitals cities

cities.name	REFERENCES capitals capitalsREFERENCES

REFERENCES	cities(name)
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5.10.	

PostgreSQL



5.10.1.	

ALTER	TABLE	NO	INHERIT

PostgreSQL 	5.9	

PostgreSQL

""



5.10.2.	

1.	 ""

2.	 ""

PostgreSQL

3.	

CHECK	(	x	=	1	)

CHECK	(	county	IN	(	'Oxfordshire',	'Buckinghamshire',	'Warwickshire'	))

CHECK	(	outletID	>=	100	AND	outletID	<	200	)

CHECK	(	outletID	BETWEEN	100	AND	200	)

CHECK	(	outletID	BETWEEN	200	AND	300	)

200



4.	

5.	

6.	 postgresql.confconstraint_exclusion

CREATE	TABLE	measurement	(

				city_id									int	not	null,

				logdate									date	not	null,

				peaktemp								int,

				unitsales							int

);

3

1.	 measurement

2.	

CREATE	TABLE	measurement_y2006m02	(	)	INHERITS	(measurement);

CREATE	TABLE	measurement_y2006m03	(	)	INHERITS	(measurement);

...

CREATE	TABLE	measurement_y2007m11	(	)	INHERITS	(measurement);

CREATE	TABLE	measurement_y2007m12	(	)	INHERITS	(measurement);

CREATE	TABLE	measurement_y2008m01	(	)	INHERITS	(measurement);

measurement



3.	

CREATE	TABLE	measurement_y2006m02	(

				CHECK	(	logdate	>=	DATE	'2006-02-01'	AND	logdate	<	DATE	'2006-03-01'	)

)	INHERITS	(measurement);

CREATE	TABLE	measurement_y2006m03	(

				CHECK	(	logdate	>=	DATE	'2006-03-01'	AND	logdate	<	DATE	'2006-04-01'	)

)	INHERITS	(measurement);

...

CREATE	TABLE	measurement_y2007m11	(

				CHECK	(	logdate	>=	DATE	'2007-11-01'	AND	logdate	<	DATE	'2007-12-01'	)

)	INHERITS	(measurement);

CREATE	TABLE	measurement_y2007m12	(

				CHECK	(	logdate	>=	DATE	'2007-12-01'	AND	logdate	<	DATE	'2008-01-01'	)

)	INHERITS	(measurement);

CREATE	TABLE	measurement_y2008m01	(

				CHECK	(	logdate	>=	DATE	'2008-01-01'	AND	logdate	<	DATE	'2008-02-01'	)

)	INHERITS	(measurement);

4.	

CREATE	INDEX	measurement_y2006m02_logdate	ON	measurement_y2006m02	(logdate);

CREATE	INDEX	measurement_y2006m03_logdate	ON	measurement_y2006m03	(logdate);

...

CREATE	INDEX	measurement_y2007m11_logdate	ON	measurement_y2007m11	(logdate);

CREATE	INDEX	measurement_y2007m12_logdate	ON	measurement_y2007m12	(logdate);



CREATE	INDEX	measurement_y2008m01_logdate	ON	measurement_y2008m01	(logdate);

5.	 INSERT	INTO	measurement	...

CREATE	OR	REPLACE	FUNCTION	measurement_insert_trigger()

RETURNS	TRIGGER	AS	$$

BEGIN

				INSERT	INTO	measurement_y2008m01	VALUES	(NEW.*);

				RETURN	NULL;

END;

$$

LANGUAGE	plpgsql;

CREATE	TRIGGER	insert_measurement_trigger

				BEFORE	INSERT	ON	measurement

				FOR	EACH	ROW	EXECUTE	PROCEDURE	measurement_insert_trigger();

CREATE	OR	REPLACE	FUNCTION	measurement_insert_trigger()

RETURNS	TRIGGER	AS	$$



BEGIN

				IF	(	NEW.logdate	>=	DATE	'2006-02-01'	AND

									NEW.logdate	<	DATE	'2006-03-01'	)	THEN

								INSERT	INTO	measurement_y2006m02	VALUES	(NEW.*);

				ELSIF	(	NEW.logdate	>=	DATE	'2006-03-01'	AND

												NEW.logdate	<	DATE	'2006-04-01'	)	THEN

								INSERT	INTO	measurement_y2006m03	VALUES	(NEW.*);

				...

				ELSIF	(	NEW.logdate	>=	DATE	'2008-01-01'	AND

												NEW.logdate	<	DATE	'2008-02-01'	)	THEN

								INSERT	INTO	measurement_y2008m01	VALUES	(NEW.*);

				ELSE

								RAISE	EXCEPTION	'Date	out	of	range.		Fix	the	measurement_insert_trigger()	function!';

				END	IF;

				RETURN	NULL;

END;

$$

LANGUAGE	plpgsql;

IFCHECK

:	

DDLDDL



5.10.3.	

DROP	TABLE	measurement_y2006m02;

ALTER	TABLE	measurement_y2006m02	NO	INHERIT	measurement;

COPYpg_dump

CREATE	TABLE	measurement_y2008m02	(

				CHECK	(	logdate	>=	DATE	'2008-02-01'	AND	logdate	<	DATE	'2008-03-01'	)

)	INHERITS	(measurement);

CREATE	TABLE	measurement_y2008m02

		(LIKE	measurement	INCLUDING	DEFAULTS	INCLUDING	CONSTRAINTS);

ALTER	TABLE	measurement_y2008m02	ADD	CONSTRAINT	y2008m02

			CHECK	(	logdate	>=	DATE	'2008-02-01'	AND	logdate	<	DATE	'2008-03-01'	);

\copy	measurement_y2008m02	from	'measurement_y2008m02'

--	



ALTER	TABLE	measurement_y2008m02	INHERIT	measurement;



5.10.4.	

SET	constraint_exclusion	=	on;

SELECT	count(*)	FROM	measurement	WHERE	logdate	>=	DATE	'2008-01-01';

measurement WHERE

EXPLAINconstraint_exclusion

SET	constraint_exclusion	=	off;

EXPLAIN	SELECT	count(*)	FROM	measurement	WHERE	logdate	>=	DATE	'2008-01-01';

																																										QUERY	PLAN

-----------------------------------------------------------------------------------------------

	Aggregate		(cost=158.66..158.68	rows=1	width=0)

			->		Append		(cost=0.00..151.88	rows=2715	width=0)

									->		Seq	Scan	on	measurement		(cost=0.00..30.38	rows=543	width=0)

															Filter:	(logdate	>=	'2008-01-01'::date)

									->		Seq	Scan	on	measurement_y2006m02	measurement		(cost=0.00..30.38	rows=543	width=0)

															Filter:	(logdate	>=	'2008-01-01'::date)

									->		Seq	Scan	on	measurement_y2006m03	measurement		(cost=0.00..30.38	rows=543	width=0)

															Filter:	(logdate	>=	'2008-01-01'::date)

...

									->		Seq	Scan	on	measurement_y2007m12	measurement		(cost=0.00..30.38	rows=543	width=0)

															Filter:	(logdate	>=	'2008-01-01'::date)

									->		Seq	Scan	on	measurement_y2008m01	measurement		(cost=0.00..30.38	rows=543	width=0)

															Filter:	(logdate	>=	'2008-01-01'::date)

SET	constraint_exclusion	=	on;

EXPLAIN	SELECT	count(*)	FROM	measurement	WHERE	logdate	>=	DATE	'2008-01-01';



																																										QUERY	PLAN

-----------------------------------------------------------------------------------------------

	Aggregate		(cost=63.47..63.48	rows=1	width=0)

			->		Append		(cost=0.00..60.75	rows=1086	width=0)

									->		Seq	Scan	on	measurement		(cost=0.00..30.38	rows=543	width=0)

															Filter:	(logdate	>=	'2008-01-01'::date)

									->		Seq	Scan	on	measurement_y2008m01	measurement		(cost=0.00..30.38	rows=543	width=0)

															Filter:	(logdate	>=	'2008-01-01'::date)

CHECK

constraint_exclusion onoffpartition onCHECK



5.10.5.	

CREATE	RULE	measurement_insert_y2006m02	AS

ON	INSERT	TO	measurement	WHERE

				(	logdate	>=	DATE	'2006-02-01'	AND	logdate	<	DATE	'2006-03-01'	)

DO	INSTEAD

				INSERT	INTO	measurement_y2006m02	VALUES	(NEW.*);

...

CREATE	RULE	measurement_insert_y2008m01	AS

ON	INSERT	TO	measurement	WHERE

				(	logdate	>=	DATE	'2008-01-01'	AND	logdate	<	DATE	'2008-02-01'	)

DO	INSTEAD

				INSERT	INTO	measurement_y2008m01	VALUES	(NEW.*);

COPY COPY COPY

UNION	ALL

CREATE	VIEW	measurement	AS

										SELECT	*	FROM	measurement_y2006m02

UNION	ALL	SELECT	*	FROM	measurement_y2006m03

...

UNION	ALL	SELECT	*	FROM	measurement_y2007m11

UNION	ALL	SELECT	*	FROM	measurement_y2007m12

UNION	ALL	SELECT	*	FROM	measurement_y2008m01;



5.10.6.	

CHECK

VACUUMANALYZE

ANALYZE	measurement;

ON	CONFLICTINSERT	 ON	CONFLICT	

WHERE CURRENT_TIMESTAMP

B-tree

100
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5.11.	

PostgreSQLSQL/MEDSQLPostgreSQL

contrib 	F 	55	

PostgreSQL PostgreSQL

PostgreSQL

	 CREATE	FOREIGN	DATA	WRAPPER	CREATE	SERVER	CREATE
USER	MAPPING	CREATE	FOREIGN	TABLE	 IMPORT	FOREIGN
SCHEMA
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5.12.	

	V	
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5.13.	

PostgreSQL 	5.3.5	

DROP	TABLE	products;

ERROR:		cannot	drop	table	products	because	other	objects	depend	on	it

DETAIL:		constraint	orders_product_no_fkey	on	table	orders	depends	on	table	products

HINT:		Use	DROP	...	CASCADE	to	drop	the	dependent	objects	too.

DROP	TABLE	products	CASCADE;

PostgreSQLDROPCASCADE RESTRICTCASCADE

:	 SQL DROPRESTRICTCASCADE

DROP CASCADE DROP	TABLE	tab1,	tab2tab2tab1 CASCADE

PostgreSQL

CREATE	TYPE	rainbow	AS	ENUM	('red',	'orange',	'yellow',



																													'green',	'blue',	'purple');

CREATE	TABLE	my_colors	(color	rainbow,	note	text);

CREATE	FUNCTION	get_color_note	(rainbow)	RETURNS	text	AS

		'SELECT	note	FROM	my_colors	WHERE	color	=	$1'

		LANGUAGE	SQL;

SQL	 	36.4	 PostgreSQLget_color_noterainbow

PostgreSQLget_color_notemy_colors
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	6.	

6.1.	
6.2.	
6.3.	
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6.1.	

INSERT 	5	

CREATE	TABLE	products	(

				product_no	integer,

				name	text,

				price	numeric

);

INSERT	INTO	products	VALUES	(1,	'Cheese',	9.99);

	

INSERT	INTO	products	(product_no,	name,	price)	VALUES	(1,	'Cheese',	9.99);

INSERT	INTO	products	(name,	price,	product_no)	VALUES	('Cheese',	9.99,	1);

INSERT	INTO	products	(product_no,	name)	VALUES	(1,	'Cheese');

INSERT	INTO	products	VALUES	(1,	'Cheese');



PostgreSQL

INSERT	INTO	products	(product_no,	name,	price)	VALUES	(1,	'Cheese',	DEFAULT);

INSERT	INTO	products	DEFAULT	VALUES;

INSERT	INTO	products	(product_no,	name,	price)	VALUES

				(1,	'Cheese',	9.99),

				(2,	'Bread',	1.99),

				(3,	'Milk',	2.99);

:	 COPY INSERT	 	14.4	
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6.2.	

	

UPDATE

1.	

2.	

3.	

	5	 SQL	

510

UPDATE	products	SET	price	=	10	WHERE	price	=	5;

UPDATE		 SET			10%

UPDATE	products	SET	price	=	price	*	1.10;

WHERE	 WHERE

	9	

UPDATE	 SET



UPDATE	mytable	SET	a	=	5,	b	=	3,	c	=	1	WHERE	a	>	0;
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6.3.	

	SQL	

DELETE UPDATE	10	

DELETE	FROM	products	WHERE	price	=	10;

DELETE	FROM	products;
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	7.	

7.1.	
7.2.	

7.2.1.	FROM
7.2.2.	WHERE
7.2.3.	GROUP	BYHAVING
7.2.4.	GROUPING	SETSCUBEROLLUP
7.2.5.	

7.3.	
7.3.1.	
7.3.2.	
7.3.3.	DISTINCT

7.4.	
7.5.	
7.6.	LIMITOFFSET
7.7.	VALUES
7.8.	WITH

7.8.1.	WITHSELECT
7.8.2.	WITH
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7.1.	

	SQL	 SELECT	 SELECT

[WITH	with_queries]	SELECT	select_list	FROM	table_expression	[sort_specification

WITH

SELECT	*	FROM	table1;

table1table1 psql	ASCII			 *	 table1

c

SELECT	a,	b	+	c	FROM	table1;

bc	 	7.3	

FROM	table1	 SELECT

SELECT	3	*	4;

SELECT	random();
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7.2.	

FROM WHEREGROUP	BYHAVING

WHEREGROUP	BYHAVINGFROM



7.2.1.	FROM

FROM	

FROM	table_reference	[,	table_reference	[,	...]]

	 JOIN FROM

HAVING

ONLY* * sql_inheritance *

7.2.1.1.	

T1	join_type	T2	[	join_condition	]

T1T2 JOIN JOIN

T1	CROSS	JOIN	T2

T1T2 T1T2	N		M		N	*	M	



FROM	T1	CROSS	JOIN	T2FROM	T1	INNER	JOIN	T2	ON	TRUE

FROM	T1,T2

:	 JOIN FROM	T1	CROSS	JOIN	

conditionFROM	T1,T2	INNER	JOIN	T3	ON	condition condition

T1

T1	{	[INNER]	|	{	LEFT	|	RIGHT	|	FULL	}	[OUTER]	}	JOIN	T2	ON	

T1	{	[INNER]	|	{	LEFT	|	RIGHT	|	FULL	}	[OUTER]	}	JOIN	T2	USING	(	

T1	NATURAL	{	[INNER]	|	{	LEFT	|	RIGHT	|	FULL	}	[OUTER]	}	JOIN	

INNEROUTER INNER LEFTRIGHTFULL

ONUSING	 NATURAL ""

INNER	JOIN

	T1		R1	T2		R1	

LEFT	OUTER	JOIN

	T1		T2		T2		T1	

RIGHT	OUTER	JOIN

	T2		T1		T1		T2	



FULL	OUTER	JOIN

	T1		T2		T2		T2		T1	
	T1	

ON WHERE	 T1T2ON

USING USING	(a,	b)T1T2ON	T1.a	=	T2.a	AND	T1.b

=	T2.b

JOIN	USING JOIN	ONT1 T2 JOIN	USING T1

NATURALUSING USING	 USING NATURALCROSS

JOIN

:	 USING NATURAL

t1

	num	|	name

-----+------

			1	|	a

			2	|	b

			3	|	c

t2

	num	|	value



-----+-------

			1	|	xxx

			3	|	yyy

			5	|	zzz

=>	SELECT	*	FROM	t1	CROSS	JOIN	t2;

	num	|	name	|	num	|	value

-----+------+-----+-------

			1	|	a				|			1	|	xxx

			1	|	a				|			3	|	yyy

			1	|	a				|			5	|	zzz

			2	|	b				|			1	|	xxx

			2	|	b				|			3	|	yyy

			2	|	b				|			5	|	zzz

			3	|	c				|			1	|	xxx

			3	|	c				|			3	|	yyy

			3	|	c				|			5	|	zzz

(9	rows)

=>	SELECT	*	FROM	t1	INNER	JOIN	t2	ON	t1.num	=	t2.num;

	num	|	name	|	num	|	value

-----+------+-----+-------

			1	|	a				|			1	|	xxx

			3	|	c				|			3	|	yyy

(2	rows)

=>	SELECT	*	FROM	t1	INNER	JOIN	t2	USING	(num);

	num	|	name	|	value

-----+------+-------

			1	|	a				|	xxx

			3	|	c				|	yyy

(2	rows)

=>	SELECT	*	FROM	t1	NATURAL	INNER	JOIN	t2;

	num	|	name	|	value

-----+------+-------

			1	|	a				|	xxx

			3	|	c				|	yyy

(2	rows)

=>	SELECT	*	FROM	t1	LEFT	JOIN	t2	ON	t1.num	=	t2.num;

	num	|	name	|	num	|	value

-----+------+-----+-------

			1	|	a				|			1	|	xxx



			2	|	b				|					|

			3	|	c				|			3	|	yyy

(3	rows)

=>	SELECT	*	FROM	t1	LEFT	JOIN	t2	USING	(num);

	num	|	name	|	value

-----+------+-------

			1	|	a				|	xxx

			2	|	b				|

			3	|	c				|	yyy

(3	rows)

=>	SELECT	*	FROM	t1	RIGHT	JOIN	t2	ON	t1.num	=	t2.num;

	num	|	name	|	num	|	value

-----+------+-----+-------

			1	|	a				|			1	|	xxx

			3	|	c				|			3	|	yyy

					|						|			5	|	zzz

(3	rows)

=>	SELECT	*	FROM	t1	FULL	JOIN	t2	ON	t1.num	=	t2.num;

	num	|	name	|	num	|	value

-----+------+-----+-------

			1	|	a				|			1	|	xxx

			2	|	b				|					|

			3	|	c				|			3	|	yyy

					|						|			5	|	zzz

(4	rows)

ON

=>	SELECT	*	FROM	t1	LEFT	JOIN	t2	ON	t1.num	=	t2.num	AND	t2.value	=	'xxx';

	num	|	name	|	num	|	value

-----+------+-----+-------

			1	|	a				|			1	|	xxx

			2	|	b				|					|

			3	|	c				|					|

(3	rows)

WHERE

=>	SELECT	*	FROM	t1	LEFT	JOIN	t2	ON	t1.num	=	t2.num	WHERE	t2.value	=	'xxx';



	num	|	name	|	num	|	value

-----+------+-----+-------

			1	|	a				|			1	|	xxx

(1	row)

ON WHERE

7.2.1.2.	

FROM	table_reference	AS	alias

FROM	table_reference	alias

AS

	

SELECT	*	FROM	some_very_long_table_name	s	JOIN	another_fairly_long_name	a	ON	s.id	=	a.num;

	—	

SELECT	*	FROM	my_table	AS	m	WHERE	my_table.a	>	5;				--	



SELECT	*	FROM	people	AS	mother	JOIN	people	AS	child	ON	mother.id	=	child.mother_id;

	7.2.1.3	

bmy_table

SELECT	*	FROM	my_table	AS	a	CROSS	JOIN	my_table	AS	b	...

SELECT	*	FROM	(my_table	AS	a	CROSS	JOIN	my_table)	AS	b	...

FROM	table_reference	[AS]	alias	(	column1	[,	column2	[,	...]]	)

JOIN	 JOIN

SELECT	a.*	FROM	my_table	AS	a	JOIN	your_table	AS	b	ON	...

	SQL

SELECT	a.*	FROM	(my_table	AS	a	JOIN	your_table	AS	b	ON	...)	AS	c

ac



7.2.1.3.	

	7.2.1.2	

FROM	(SELECT	*	FROM	table1)	AS	alias_name

FROM	table1	AS	alias_name	

VALUES

FROM	(VALUES	('anne',	'smith'),	('bob',	'jones'),	('joe',	'blow'))

					AS	names(first,	last)

VALUES 	7.7	

7.2.1.4.	

	

ROWS	FROM	

function_call	[WITH	ORDINALITY]	[[AS]	table_alias	[(column_alias

ROWS	FROM(	function_call	[,	...	]	)	[WITH	ORDINALITY]	[[AS]	table_alias

WITH	ORDINALITY	 bigint	

ORDINALITY	 ordinality	 AS

UNNEST	 	



UNNEST(	array_expression	[,	...	]	)	[WITH	ORDINALITY]	[[AS]	table_alias

table_alias	 ROWS	FROM()

	

CREATE	TABLE	foo	(fooid	int,	foosubid	int,	fooname	text);

CREATE	FUNCTION	getfoo(int)	RETURNS	SETOF	foo	AS	$$

				SELECT	*	FROM	foo	WHERE	fooid	=	$1;

$$	LANGUAGE	SQL;

SELECT	*	FROM	getfoo(1)	AS	t1;

SELECT	*	FROM	foo

				WHERE	foosubid	IN	(

																								SELECT	foosubid

																								FROM	getfoo(foo.fooid)	z

																								WHERE	z.fooid	=	foo.fooid

																						);

CREATE	VIEW	vw_getfoo	AS	SELECT	*	FROM	getfoo(1);

SELECT	*	FROM	vw_getfoo;

function_call	[AS]	alias	(column_definition	[,	...	])

function_call	AS	[alias]	(column_definition	[,	...	])

ROWS	FROM(	...	function_call	AS	(column_definition	[,	...	])	[

ROWS	FROM()	 column_definition	 FROM	

column_definition	 WITH	ORDINALITY	



column_definition

SELECT	*

				FROM	dblink('dbname=mydb',	'SELECT	proname,	prosrc	FROM	pg_proc')

						AS	t1(proname	name,	prosrc	text)

				WHERE	proname	LIKE	'bytea%';

dblinkdblink record	 *

7.2.1.5.	LATERAL

FROMLATERALFROM LATERAL FROM

FROMLATERAL FROM

LATERALFROM JOIN JOIN	 JOIN

FROMLATERAL FROM FROM LATERAL

LATERAL

SELECT	*	FROM	foo,	LATERAL	(SELECT	*	FROM	bar	WHERE	bar.id	=	foo.bar_id)	ss;

SELECT	*	FROM	foo,	bar	WHERE	bar.id	=	foo.bar_id;



LATERAL vertices(polygon)

SELECT	p1.id,	p2.id,	v1,	v2

FROM	polygons	p1,	polygons	p2,

					LATERAL	vertices(p1.poly)	v1,

					LATERAL	vertices(p2.poly)	v2

WHERE	(v1	<->	v2)	<	10	AND	p1.id	!=	p2.id;

SELECT	p1.id,	p2.id,	v1,	v2

FROM	polygons	p1	CROSS	JOIN	LATERAL	vertices(p1.poly)	v1,

					polygons	p2	CROSS	JOIN	LATERAL	vertices(p2.poly)	v2

WHERE	(v1	<->	v2)	<	10	AND	p1.id	!=	p2.id;

LATERAL

LEFT	JOINLATERAL LATERAL get_product_names()

SELECT	m.name

FROM	manufacturers	m	LEFT	JOIN	LATERAL	get_product_names(m.id)	pname	ON	true

WHERE	pname	IS	NULL;



7.2.2.	WHERE

WHERE	

WHERE	search_condition

search_conditionboolean 	4.2	

FROM	 FROM WHERE

:	 WHEREJOIN

FROM	a,	b	WHERE	a.id	=	b.id	AND	b.val	>	5

FROM	a	INNER	JOIN	b	ON	(a.id	=	b.id)	WHERE	b.val	>	5

FROM	a	NATURAL	JOIN	b	WHERE	b.val	>	5

FROMJOINSQL	 FROM	 ONUSINGWHERE

WHERE



SELECT	...	FROM	fdt	WHERE	c1	>	5

SELECT	...	FROM	fdt	WHERE	c1	IN	(1,	2,	3)

SELECT	...	FROM	fdt	WHERE	c1	IN	(SELECT	c1	FROM	t2)

SELECT	...	FROM	fdt	WHERE	c1	IN	(SELECT	c3	FROM	t2	WHERE	c2	=	fdt.c1	+	10)

SELECT	...	FROM	fdt	WHERE	c1	BETWEEN	(SELECT	c3	FROM	t2	WHERE	c2	=	fdt.c1	+	10)	AND	100

SELECT	...	FROM	fdt	WHERE	EXISTS	(SELECT	c1	FROM	t2	WHERE	c2	>	fdt.c1)

fdtFROM	 WHEREfdt	 fdt c1 c1fdt.c1



7.2.3.	GROUP	BYHAVING

WHERE GROUP	BY HAVING

SELECT	select_list

				FROM	...

				[WHERE	...]

				GROUP	BY	grouping_column_reference	[,	grouping_column_reference

GROUP	BY			/

=>	SELECT	*	FROM	test1;

	x	|	y

---+---

	a	|	3

	c	|	2

	b	|	5

	a	|	1

(4	rows)

=>	SELECT	x	FROM	test1	GROUP	BY	x;

	x

---

	a

	b

	c

(3	rows)

SELECT	*	FROM	test1	GROUP	BY	x	 y

GROUP	BY	

=>	SELECT	x,	sum(y)	FROM	test1	GROUP	BY	x;

	x	|	sum

---+-----



	a	|			4

	b	|			5

	c	|			2

(3	rows)

sum 	9.20	

:	 DISTINCT

SELECT	product_id,	p.name,	(sum(s.units)	*	p.price)	AS	sales

				FROM	products	p	LEFT	JOIN	sales	s	USING	(product_id)

				GROUP	BY	product_id,	p.name,	p.price;

product_idp.namep.priceGROUP	BY	 s.unitsGROUP	BY

sum(...)

product_id product_id IDID

	SQL	 GROUP	BY PostgreSQLGROUP	BY

GROUP	BY	 HAVING WHERE

SELECT	select_list	FROM	...	[WHERE	...]	GROUP	BY	...	HAVING	boolean_expression

HAVING



=>	SELECT	x,	sum(y)	FROM	test1	GROUP	BY	x	HAVING	sum(y)	>	3;

	x	|	sum

---+-----

	a	|			4

	b	|			5

(2	rows)

=>	SELECT	x,	sum(y)	FROM	test1	GROUP	BY	x	HAVING	x	<	'c';

	x	|	sum

---+-----

	a	|			4

	b	|			5

(2	rows)

SELECT	product_id,	p.name,	(sum(s.units)	*	(p.price	-	p.cost))	AS	profit

				FROM	products	p	LEFT	JOIN	sales	s	USING	(product_id)

				WHERE	s.date	>	CURRENT_DATE	-	INTERVAL	'4	weeks'

				GROUP	BY	product_id,	p.name,	p.price,	p.cost

				HAVING	sum(p.price	*	s.units)	>	5000;

WHERE	 HAVING	5000	

GROUP	BY HAVING HAVING



7.2.4.	GROUPING	SETSCUBEROLLUP

	 FROMWHERE	

=>	SELECT	*	FROM	items_sold;

	brand	|	size	|	sales

-------+------+-------

	Foo			|	L				|		10

	Foo			|	M				|		20

	Bar			|	M				|		15

	Bar			|	L				|		5

(4	rows)

=>	SELECT	brand,	size,	sum(sales)	FROM	items_sold	GROUP	BY	GROUPING	SETS	((brand),	(size),	());

	brand	|	size	|	sum

-------+------+-----

	Foo			|						|		30

	Bar			|						|		20

							|	L				|		15

							|	M				|		35

							|						|		50

(5	rows)

GROUPING	SETS	 GROUP	BY

	 	

PostgreSQL	

ROLLUP	(	e1,	e2,	e3,	...	)

GROUPING	SETS	(



				(	e1,	e2,	e3,	...	),

				...

				(	e1,	e2	),

				(	e1	),

				(	)

)

CUBE	(	e1,	e2,	...	)

CUBE	(	a,	b,	c	)

GROUPING	SETS	(

				(	a,	b,	c	),

				(	a,	b				),

				(	a,				c	),

				(	a							),

				(				b,	c	),

				(				b				),

				(							c	),

				(									)

)

CUBEROLLUP	 	

CUBE	(	(a,	b),	(c,	d)	)



GROUPING	SETS	(

				(	a,	b,	c,	d	),

				(	a,	b							),

				(							c,	d	),

				(												)

)

ROLLUP	(	a,	(b,	c),	d	)

GROUPING	SETS	(

				(	a,	b,	c,	d	),

				(	a,	b,	c				),

				(	a										),

				(												)

)

CUBEROLLUP	 GROUP	BY	 GROUPING	SETS	

GROUP	BY	

GROUP	BY	a,	CUBE	(b,	c),	GROUPING	SETS	((d),	(e))

GROUP	BY	GROUPING	SETS	(

				(a,	b,	c,	d),	(a,	b,	c,	e),

				(a,	b,	d),				(a,	b,	e),



				(a,	c,	d),				(a,	c,	e),

				(a,	d),							(a,	e)

)

:	 (a,	b)	 a		 GROUP	BY	



7.2.5.	

	3.5	 	9.21	 	4.2.8	 HAVING GROUP	BY

FROM/WHERE

PARTITION	BYORDER	BY ORDER	BY

ORDER	BY

PARTITION	BY
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7.3.	

	 SELECT	



7.3.1.	

* 	4.2	 	

SELECT	a,	b,	c	FROM	...

abcFROM 	7.2.1.2	 WHERE	 HAVING

SELECT	tbl1.a,	tbl2.a,	tbl1.b	FROM	...

SELECT	tbl1.*,	tbl2.a	FROM	...

	7.2.2	

		



7.3.2.	

	 ORDER	BY

SELECT	a	AS	value,	b	+	c	AS	sum	FROM	...

AS	

PostgreSQL 	C AS VALUE

SELECT	a	value,	b	+	c	AS	sum	FROM	...

SELECT	a	"value",	b	+	c	AS	sum	FROM	...

AS

:	 FROM	 	7.2.1.2	 	



7.3.3.	DISTINCT

SELECTDISTINCT

SELECT	DISTINCT	select_list	...

DISTINCTALL

SELECT	DISTINCT	ON	(expression	[,	expression	...])	select_list	...

expression	 "" 	 DISTINCTDISTINCT	ONORDER	BY

DISTINCT	ON	SQL			 GROUP	BYFROM	
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7.4.	

query1	UNION	[ALL]	query2

query1	INTERSECT	[ALL]	query2

query1	EXCEPT	[ALL]	query2

query1query2

query1	UNION	query2	UNION	query3

(query1	UNION	query2)	UNION	query3

UNIONquery2query1	 DISTINCT UNION	ALL

INTERSECTquery1query2 INTERSECT	ALL	

EXCEPTquery1query2 EXCEPT	ALL

"" 	 	10.5	
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7.5.	

	

ORDER	BY

SELECT	select_list

				FROM	table_expression

				ORDER	BY	sort_expression1	[ASC	|	DESC]	[NULLS	{	FIRST	|	LAST	}

													[,	sort_expression2	[ASC	|	DESC]	[NULLS	{	FIRST	|	LAST	}

SELECT	a,	b	FROM	table1	ORDER	BY	a	+	b,	c;

NULLS	FIRSTNULLS	LAST NULLS	FIRSTDESC NULLS	LAST

ORDER	BY	x,	y	DESCORDER	BY	x	ASC,	y	DESC

sort_expression

SELECT	a	+	b	AS	sum,	c	FROM	table1	ORDER	BY	sum;

SELECT	a,	max(b)	FROM	table1	GROUP	BY	a	ORDER	BY	1;

	—	



SELECT	a	+	b	AS	sum,	c	FROM	table1	ORDER	BY	sum	+	c;										--	

ORDER	BY AS

ORDER	BYUNIONINTERSECTEXCEPT

[1]
PostgreSQLB-treeASCDESC <>

LIMITOFFSET
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7.6.	LIMITOFFSET

LIMITOFFSET

SELECT	select_list

				FROM	table_expression

				[	ORDER	BY	...	]

				[	LIMIT	{	number	|	ALL	}	]	[	OFFSET	number	]

OFFSET OFFSET	0OFFSET LIMIT	NULLLIMIT OFFSET	NULL	

OFFSETLIMIT	 LIMITOFFSET

LIMITORDER	BY ORDER	BY

LIMITLIMITOFFSET LIMIT/OFFSETORDER	BY

ORDER	BY

OFFSET OFFSET

VALUES
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7.7.	VALUES

VALUES""

VALUES	(	expression	[,	...]	)	[,	...]

VALUES	(1,	'one'),	(2,	'two'),	(3,	'three');

SELECT	1	AS	column1,	'one'	AS	column2

UNION	ALL

SELECT	2,	'two'

UNION	ALL

SELECT	3,	'three';

PostgreSQLcolumn1column2VALUESSQL

=>	SELECT	*	FROM	(VALUES	(1,	'one'),	(2,	'two'),	(3,	'three'))	AS	t	(num,letter);

	num	|	letter

-----+--------

			1	|	one

			2	|	two

			3	|	three

(3	rows)



VALUES

SELECT	select_list	FROM	table_expression

SELECT UNION sort_specificationORDER	BYLIMIT/

VALUESINSERT

VALUES

LIMITOFFSET WITH
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7.8.	WITH

WITH CTE WITHSELECTINSERTUPDATEDELETEWITH SELECTINSERTUPDATE

DELETE



7.8.1.	WITHSELECT

WITHSELECT

WITH	regional_sales	AS	(

								SELECT	region,	SUM(amount)	AS	total_sales

								FROM	orders

								GROUP	BY	region

					),	top_regions	AS	(

								SELECT	region

								FROM	regional_sales

								WHERE	total_sales	>	(SELECT	SUM(total_sales)/10	FROM	regional_sales)

					)

SELECT	region,

							product,

							SUM(quantity)	AS	product_units,

							SUM(amount)	AS	product_sales

FROM	orders

WHERE	region	IN	(SELECT	region	FROM	top_regions)

GROUP	BY	region,	product;

WITHregional_salestop_regionsregional_sales

top_regionsSELECT WITH SELECT

RECURSIVEWITHSQL RECURSIVEWITH1100

WITH	RECURSIVE	t(n)	AS	(

				VALUES	(1)

		UNION	ALL

				SELECT	n+1	FROM	t	WHERE	n	<	100

)

SELECT	sum(n)	FROM	t;

WITHUNION UNION	ALL



1.	 UNION UNION	ALL

2.	

1.	 UNION UNION	ALL

2.	

:	 RECURSIVESQL

1100100

WITH	RECURSIVE	included_parts(sub_part,	part,	quantity)	AS	(

				SELECT	sub_part,	part,	quantity	FROM	parts	WHERE	part	=	'our_product'

		UNION	ALL

				SELECT	p.sub_part,	p.part,	p.quantity

				FROM	included_parts	pr,	parts	p

				WHERE	p.part	=	pr.sub_part

		)

SELECT	sub_part,	SUM(quantity)	as	total_quantity

FROM	included_parts

GROUP	BY	sub_part

WITH	RECURSIVE	search_graph(id,	link,	data,	depth)	AS	(

								SELECT	g.id,	g.link,	g.data,	1



								FROM	graph	g

						UNION	ALL

								SELECT	g.id,	g.link,	g.data,	sg.depth	+	1

								FROM	graph	g,	search_graph	sg

								WHERE	g.id	=	sg.link

)

SELECT	*	FROM	search_graph;

link "depth" UNION	ALL	UNION pathcycle

WITH	RECURSIVE	search_graph(id,	link,	data,	depth,	path,	cycle)	AS	(

								SELECT	g.id,	g.link,	g.data,	1,

										ARRAY[g.id],

										false

								FROM	graph	g

						UNION	ALL

								SELECT	g.id,	g.link,	g.data,	sg.depth	+	1,

										path	||	g.id,

										g.id	=	ANY(path)

								FROM	graph	g,	search_graph	sg

								WHERE	g.id	=	sg.link	AND	NOT	cycle

)

SELECT	*	FROM	search_graph;

"path"

f1f2

WITH	RECURSIVE	search_graph(id,	link,	data,	depth,	path,	cycle)	AS	(

								SELECT	g.id,	g.link,	g.data,	1,

										ARRAY[ROW(g.f1,	g.f2)],

										false

								FROM	graph	g

						UNION	ALL

								SELECT	g.id,	g.link,	g.data,	sg.depth	+	1,

										path	||	ROW(g.f1,	g.f2),

										ROW(g.f1,	g.f2)	=	ANY(path)

								FROM	graph	g,	search_graph	sg

								WHERE	g.id	=	sg.link	AND	NOT	cycle

)

SELECT	*	FROM	search_graph;



:	 ROW()

:	 ORDER	BY

LIMIT LIMIT

WITH	RECURSIVE	t(n)	AS	(

				SELECT	1

		UNION	ALL

				SELECT	n+1	FROM	t

)

SELECT	n	FROM	t	LIMIT	100;

PostgreSQLWITH WITH

WITH WITH WITH WITH WITH

SELECTWITHINSERTUPDATEDELETE



7.8.2.	WITH

WITHINSERTUPDATEDELETE

WITH	moved_rows	AS	(

				DELETE	FROM	products

				WHERE

								"date"	>=	'2010-10-01'	AND

								"date"	<	'2010-11-01'

				RETURNING	*

)

INSERT	INTO	products_log

SELECT	*	FROM	moved_rows;

productsproducts_logWITHDELETEproducts RETURNING products_log

WITHINSERTINSERTSELECT WITH WITH SELECTWITH

WITHRETURNING RETURNING WITHRETURNING

WITH	t	AS	(

				DELETE	FROM	foo

)

DELETE	FROM	bar;

foobar bar

WITH

WITH	RECURSIVE	included_parts(sub_part,	part)	AS	(

				SELECT	sub_part,	part	FROM	parts	WHERE	part	=	'our_product'

		UNION	ALL

				SELECT	p.sub_part,	p.part

				FROM	included_parts	pr,	parts	p



				WHERE	p.part	=	pr.sub_part

		)

DELETE	FROM	parts

		WHERE	part	IN	(SELECT	part	FROM	included_parts);

WITH WITHSELECT SELECT SELECT

The	sub-statements	in	WITH WITH snapshot 	13	 ""

RETURNINGWITH

WITH	t	AS	(

				UPDATE	products	SET	price	=	price	*	1.05

				RETURNING	*

)

SELECT	*	FROM	products;

SELECTUPDATE

WITH	t	AS	(

				UPDATE	products	SET	price	=	price	*	1.05

				RETURNING	*

)

SELECT	*	FROM	t;

SELECT

WITH ALSOINSTEAD



VALUES
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8.9.4.	macaddr
8.10.	
8.11.	

8.11.1.	tsvector
8.11.2.	tsquery

8.12.	UUID
8.13.	XML

8.13.1.	XML
8.13.2.	
8.13.3.	XML

8.14.	JSON	
8.14.1.	JSON	
8.14.2.		JSON	
8.14.3.	jsonb	
8.14.4.	jsonb	

8.15.	
8.15.1.	
8.15.2.	
8.15.3.	
8.15.4.	
8.15.5.	
8.15.6.	

8.16.	
8.16.1.	
8.16.2.	
8.16.3.	
8.16.4.	
8.16.5.	

8.17.	
8.17.1.	
8.17.2.	
8.17.3.	
8.17.4.	
8.17.5.	/
8.17.6.	
8.17.7.	
8.17.8.	
8.17.9.	
8.17.10.	



8.18.	
8.19.	pg_lsn	Type
8.20.	

PostgreSQL CREATE	TYPE	 PostgreSQL

	8-1 "" 	 PostgreSQL

	8-1.	

bigint int8 8
bigserial serial8 8

bit	[	(n)	] 	

bit	varying	[	(n)	] varbit

boolean bool /
box 	
bytea 	 ""

character	[	(n)	] char	[	(n)	]

character	varying	[	(n)	]
varchar	[

(n)	]
cidr 	 IPv4IPv6
circle 	
date 	
double	precision float8 8
inet 	 IPv4IPv6
integer int,	int4 4

interval	[	fields	]	[	(p)	] 	
json 	 	JSON	



jsonb 	 	JSON	
line 	
lseg 	

macaddr 	 MACMedia	Access
Control

money 	

numeric	[	(p,	s)	]
decimal	[

(p,	s)	]
path 	
pg_lsn 	 PostgreSQL
point 	
polygon 	
real float4 4
smallint int2 2
smallserial serial2 2
serial serial4 4
text 	

time	[	(p)	]	[	without	time
zone	] 	

time	[	(p)	]	with	time	zone timetz

timestamp	[	(p)	]	[	without
time	zone	] 	

timestamp	[	(p)	]	with	time
zone

timestamptz

tsquery 	
tsvector 	
txid_snapshot 	 ID
uuid 	



xml 	 XML

:	 SQL bigintbitbit	varyingbooleancharcharacter

varyingcharactervarchardatedouble

precisionintegerintervalnumericdecimalrealsmallinttime

timestamp xml

WITH
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8.1.	

24848 	8-2

	8-2.	

smallint 2 -32768	to	+32767
integer 4 -2147483648	to	+2147483647

bigint 8 -9223372036854775808	to
+9223372036854775807

decimal 13107216383
numeric 13107216383
real 4 6
double

precision
8 15

smallserial 2 132767
serial 4 12147483647
bigserial 8 19223372036854775807

	4.1.2	 	 	9	



8.1.1.	

smallintintegerbigint

integer	 smallint integerbigint

SQLinteger int smallintbigintint2int4int8 SQL



8.1.2.	

numeric numeric numeric

numeric numeric	23.5141	64

numeric numeric

NUMERIC(precision,	scale)

NUMERIC(precision)

	0	

NUMERIC

:	 	1000 NUMERIC	8-2

	

		



eight	bytes	overhead.

numericNaN	 "" 	 NaNNaN		SQL	 UPDATE	table	SET	x

=	'NaN' NaN

:	 "" NaN NaN numeric PostgreSQLNaN NaN

decimalnumeric SQL

numeric realdouble	precision

SELECT	x,

		round(x::numeric)	AS	num_round,

		round(x::double	precision)	AS	dbl_round

FROM	generate_series(-3.5,	3.5,	1)	as	x;

		x			|	num_round	|	dbl_round

------+-----------+-----------

	-3.5	|								-4	|								-4

	-2.5	|								-3	|								-2

	-1.5	|								-2	|								-2

	-0.5	|								-1	|								-0

		0.5	|									1	|									0

		1.5	|									2	|									2

		2.5	|									3	|									2

		3.5	|									4	|									4

(8	rows)



8.1.3.	

realdouble	precision IEEE	754		

		

numeric

real	-1E+37		+1E+37	6	 double	precision	-1E+308	

+1E+308		15		

:	 extra_float_digits 0PostgreSQL

Infinity	-Infinity
NaN

	IEEE	754	 "" "" "" 	IEEE	754		SQL	
UPDATE	table	SET	x	=	'Infinity'	

:	 IEEE754 NaN NaN PostgreSQLNaN NaN



PostgreSQL	SQL	 floatfloat(p) p	 real PostgreSQL

float(1)float(24)double	precision float(25)float(53)p float

double	precision

:	 realdouble	precision	24		53		IEEE		IEEE	

p



8.1.4.	

smallserialserialbigserial AUTO_INCREMENT	

CREATE	TABLE	tablename	(

				colname	SERIAL

);

CREATE	SEQUENCE	tablename_colname_seq;

CREATE	TABLE	tablename	(

				colname	integer	NOT	NULL	DEFAULT	nextval('tablename_colname_seq')

);

ALTER	SEQUENCE	tablename_colname_seq	OWNED	BY	tablename.colname;

NOT	NULL

:	 smallserialserialbigserial“”“

” 	9.16	 nextval()

serial	 serial INSERT DEFAULT

serialserial4	 integer bigserialserial8	 bigint	2 31	

bigserialsmallserialserial2 smallint

serial
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8.2.	

money 	8-3 lc_monetary '$1,000.00'	

	8-3.	

money 8	bytes -92233720368547758.08+92233720368547758.07

moneylc_monetary lc_monetary

numericintbigintmoneyrealdouble	precisionnumeric

SELECT	'12.34'::float8::numeric::money;

moneynumeric

SELECT	'52093.89'::money::numeric::float8;

moneymoney double	precision
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8.3.	

	8-4.	

character	varying(n),	varchar(n)

character(n),	char(n)
text

	8-4 PostgreSQL

SQL	 character	varying(n)character(n)	 n n	 SQL

	 character character	varying

character	varying(n)character(n)	 n SQL

varchar(n)char(n)character	varying(n)character(n) character

character(1)character	varying PostgreSQL

PostgreSQLtext textSQL	SQL	

charactern		

collate	"C"	<	E'a\n'::CHAR(2) C character	

varyingtext	 LIKE

	4		character				1	GB		n		
		text		character	varying		
character411GB n text



character	varying

:	 CPU

character(n) textcharacter	varying

	4.1.2.1	 	9	 	 	23.3	

	8-1.	

CREATE	TABLE	test1	(a	character(4));

INSERT	INTO	test1	VALUES	('ok');

SELECT	a,	char_length(a)	FROM	test1;	--	(1)

		a			|	char_length

------+-------------

	ok			|											2

CREATE	TABLE	test2	(b	varchar(5));

INSERT	INTO	test2	VALUES	('ok');

INSERT	INTO	test2	VALUES	('good						');

INSERT	INTO	test2	VALUES	('too	long');

ERROR:		value	too	long	for	type	character	varying(5)

INSERT	INTO	test2	VALUES	('too	long'::varchar(5));	--	explicit	truncation

SELECT	b,	char_length(b)	FROM	test2;

			b			|	char_length

-------+-------------

	ok				|											2

	good		|											5

	too	l	|											5

(1)
char_length	9.4	

PostgreSQL 	8-5 	 name	64	63	 C	 NAMEDATALEN

"char"	 char(1)



	8-5.	

"char" 1
name 64
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8.4.	

bytea 	8-6

	8-6.	

bytea 14

		
""

bytea PostgreSQL"" "" bytea_output PostgreSQL	9.0

SQL	 BLOBBINARY	LARGE	OBJECTbytea



8.4.1.	bytea

"" 2 \x \x

SELECT	E'\\xDEADBEEF';



8.4.2.	bytea

"" byteaPostgreSQLASCIIASCII

bytea 	92 	8-7

	8-7.	 bytea

0 0 E'\\000' SELECT	E'\\000'::bytea; \000

39 ''''E'\\047' SELECT	E'\''::bytea; '

92 E'\\\\'E'\\134' SELECT	E'\\\\'::bytea; \\

031127255 "" E'\\xxx' SELECT	E'\\001'::bytea; \001

"" 	8-7

	8-7 PostgreSQL bytea E'\\001'\001\001

bytea1 bytea 	4.1.2.1	

Bytea "" "" 92 	8-8

	8-8.	 bytea

92 \\ SELECT	E'\\134'::bytea; \\

031127255 "" \xxx SELECT	E'\\001'::bytea; \001

32126 "" SELECT	E'\\176'::bytea; ~



PostgreSQL bytea

/
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8.5.	/

PostgreSQLSQL 	8-9 	9.9	 	B.4	

	8-9.	/

timestamp	[	(p)	]	[	without
time	zone	] 8 4713	BC 294276	AD

1

/
14

timestamp	[	(p)	]	with	time
zone 8 4713	BC 294276	AD

1

/
14

date 4 4713	BC 5874897
AD 1

time	[	(p)	]	[	without	time
zone	] 8 00:00:00 24:00:00

1

/
14

time	[	(p)	]	with	time	zone 12 00:00:00+1459 24:00:00-
1459

1

/
14

interval	[	fields	]	[	(p)	] 16 -178000000 178000000

1

/
14

:	 SQL timestamptimestamp	without	time	zonePostgreSQL



timestamptztimestamp	with	time	zone PostgreSQL

timetimestampinterval	 p ptimestampinterval	0		6

:	 timestamp timestamp	6 timestamp

2000-01-01	 timestamp2000-01-01

	4713	BC		5874897	AD
timeinterval interval

time p	0		6	0		10

intervalfields

YEAR

MONTH

DAY

HOUR

MINUTE

SECOND

YEAR	TO	MONTH

DAY	TO	HOUR

DAY	TO	MINUTE

DAY	TO	SECOND

HOUR	TO	MINUTE

HOUR	TO	SECOND

MINUTE	TO	SECOND

fieldsp fieldsSECOND

time	with	time	zone	SQL		 datetimetimestamp	without	time



zonetimestamp	with	time	zone/

abstimereltime	



8.5.1.	/

	ISO	8601 SQL- POSTGRES

“” DMY	“” YMD	“”

PostgreSQL/ SQL	 	B /

	4.1.2.7	

type	[	(p)	]	'value'

p timetimestampinterval

8.5.1.1.	

	8-10 date

	8-10.	

1999-01-08 ISO	8601;	18	

January	8,	1999 datestyle

1/8/1999 MDY18 DMY81

1/18/1999 MDY118

01/02/03 MDY200312	 DMY200321	 YMD

1999-Jan-08 18

Jan-08-1999 18



08-Jan-1999 18

99-Jan-08 YMD18

08-Jan-99 18 YMD

Jan-08-99 18 YMD

19990108 ISO	8601;	199918

990108 ISO	8601;	199918

1999.008

J2451187

January	8,	99	BC 99

8.5.1.2.	

time	[	(p)	]	without	time	zonetime	[	(p)	]	with	time	zone	

without	time	zone

	8-11 	8-12 	 time	without	time	zone

America/New_York time	with	time	zone

	8-11.	

04:05:06.789 ISO	8601
04:05:06 ISO	8601
04:05 ISO	8601
040506 ISO	8601
04:05	AM 04:05AM
04:05	PM 16:05	<=	12
04:05:06.789-8 ISO	8601



04:05:06-08:00 ISO	8601
04:05-08:00 ISO	8601
040506-08 ISO	8601
04:05:06	PST

2003-04-12	04:05:06	America/New_York

	8-12.	

PST

America/New_York

PST8PDT POSIX
-8:00 PSTISO-8601
-800 PSTISO-8601
-8 PSTISO-8601
zulu UTC
z zulu

	8.5.3	

8.5.1.3.	

AD

1999-01-08	04:05:06



1999-01-08	04:05:06	-8:00

ISO	8601	

January	8	04:05:06	1999	PST

SQL"+""-"timestamp	without	time	zonetimestamp	with	time	zone

TIMESTAMP	'2004-10-19	10:23:54'

timestamp	without	time	zone	

TIMESTAMP	'2004-10-19	10:23:54+02'

timestamp	with	time	zonePostgreSQL	 timestamp	without	time

zonetimestamp	with	time	zone	

TIMESTAMP	WITH	TIME	ZONE	'2004-10-19	10:23:54+02'

timestamp	without	time	zonePostgreSQL	/

timestamp	with	time	zone	UTC	 GMT		UTC	

TimeZone	 timezone	UTC



timestamp	with	time	zone	UTC	 timezone timezone

TIME	ZONE 	9.9.3	

timestamp	without	time	zonetimestamp	with	time	zonetimestamp

without	time	zonetimezone AT	TIME	ZONE

8.5.1.4.	

PostgreSQL/ 	8-13 infinity-infinity/

SQL

	8-13.	/

epoch date,	timestamp 1970-01-01	00:00:00+00Unix
0

infinity date,	timestamp
-infinity date,	timestamp

now date,	time,
timestamp

today date,	timestamp
tomorrow date,	timestamp
yesterday date,	timestamp
allballs time 00:00:00.00	UTC

SQL-	 CURRENT_DATECURRENT_TIME

LOCALTIMESTAMP 	9.9.4	 SQL



8.5.2.	/

/	ISO	8601 SQLIngres POSTGRES
ISOISO	ISO	8601	 ISO 	8-14 datetime	

POSTGRESISO

	8-14.	/

ISO ISO	8601,	SQL 1997-12-17	07:37:16-08

SQL 12/17/1997	07:37:16.00	PST

Postgres Wed	Dec	17	07:37:16	1997	PST

German 17.12.1997	07:37:16.00	PST

:	 ISO	8601 T PostgreSQL TRFC	3339

SQLPOSTGRESDMY“”“”“”“” 	8.5.1
	8-15

	8-15.	

datestyle

SQL,	DMY // 17/12/1997	15:37:16.00	CET

SQL,	MDY // 12/17/1997	07:37:16.00	PST

Postgres,	DMY // Wed	17	Dec	07:37:16	1997	PST



/ SET	datestyle postgresql.confDateStylePGDATESTYLE

to_char 	9.8	 /



8.5.3.	

	19	

PostgreSQLSQL SQL

date time		

UTC DST/	

/

PostgreSQL

UTC TimeZone

PostgreSQL

America/New_Yorkpg_timezone_names 	50.80	

	IANA	

PSTUTC pg_timezone_abbrevs 	50.79	 TimeZone

log_timezone/ AT	TIME	ZONE

PostgreSQLPOSIX-	 STDoffset	STD

UTC	 DST	

posixrules	 PostgreSQL	

	 posixrules

UTC	 UTC	



UTC-4 2014-06-04	12:00	EDT	 2014-06-04	12:00	EST

	UTC		

EST	

POSIX-

PostgreSQL	ISO-8601	

PostgreSQL	8.2

.../share/timezone/.../share/timezonesets/

TimeZonepostgresql.conf 	19	

SQLSET	TIME	ZONE SET	TIMEZONE	TOSQL

libpqPGTZSET	TIME	ZONE



8.5.4.	

interval

[@]	quantity	unit	[quantity	unit...]	[direction]

quantity	 unit	millisecondsecond	minutehourday

decadecenturymillennium		 directionagoAt @

IntervalStylepostgres_verbose

'1	12:59:10''1	day	12	hours	59	min	10	sec'

10''20010' SQL IntervalStylesql_standard

	ISO	8601	4.4.3.2 "" 4.4.3.3""

P	quantity	unit	[	quantity	unit	...]	[	T	[	quantity	unit	...]]

P T	8-16 T MT

	8-16.	ISO	8601	

Y

M

W

D

H



M 	(

S

P	[	years-months-days	]	[	T	hours:minutes:seconds	]

P T	ISO	8601

INTERVAL	'1'	YEAR1 INTERVAL	'1'1 "" INTERVAL	'1

day	2:03:04'	HOUR	TO	MINUTE

SQL '-1	2:03:04' PostgreSQL

IntervalStylesql_standard PostgreSQL

interval2325 timestamp justify_days

justify_hours

'1.5	week'

month'115

	8-17 interval

	8-17.	

1-2 SQL12

3	4:05:06 SQL3456

1	year	2	months	3	days	4	hours	5	minutes	6 Postgres12345



seconds 6

P1Y2M3DT4H5M6S "" ISO	8601	

P0001-02-03T04:05:06 ISO	8601	 ""



8.5.5.	

sql_standardpostgrespostgres_verbose

postgres 	8-18

SQL-- sql_standard

DateStyleISO postgresPostgreSQL	8.4

DateStyleISO postgres_verbosePostgreSQL	8.4

iso_8601ISO	86014.4.3.2""

	8-18.	

- -
sql_standard 1-2 3	4:05:06 -1-2	+3	-4:05:06

postgres
1	year
2	mons

3	days
04:05:06

-1	year	-2	mons	+3	days
-04:05:06

postgres_verbose

@	1
year	2
mons

@	3	days	4
hours	5	mins	6
secs

@	1	year	2	mons	-3
days	4	hours	5	mins	6
secs	ago

iso_8601 P1Y2M P3DT4H5M6S P-1Y-2M3DT-4H-5M-6S
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8.6.	

PostgreSQLSQLboolean	8-19 boolean "true" "false"

"unknown" SQL

	8-19.	

boolean 1

""

TRUE

't'

'true'

'y'

'yes'

'on'

'1'

""

FALSE

'f'

'false'

'n'

'no'

'off'

'0'

TRUEFALSESQL

	8-2 tfboolean



	8-2.	 boolean

CREATE	TABLE	test1	(a	boolean,	b	text);

INSERT	INTO	test1	VALUES	(TRUE,	'sic	est');

INSERT	INTO	test1	VALUES	(FALSE,	'non	est');

SELECT	*	FROM	test1;

	a	|				b

---+---------

	t	|	sic	est

	f	|	non	est

SELECT	*	FROM	test1	WHERE	a;

	a	|				b

---+---------

	t	|	sic	est

/
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8.7.	

enum



8.7.1.	

CREATE	TYPE

CREATE	TYPE	mood	AS	ENUM	('sad',	'ok',	'happy');

CREATE	TYPE	mood	AS	ENUM	('sad',	'ok',	'happy');

CREATE	TABLE	person	(

				name	text,

				current_mood	mood

);

INSERT	INTO	person	VALUES	('Moe',	'happy');

SELECT	*	FROM	person	WHERE	current_mood	=	'happy';

	name	|	current_mood

------+--------------

	Moe		|	happy

(1	row)



8.7.2.	

INSERT	INTO	person	VALUES	('Larry',	'sad');

INSERT	INTO	person	VALUES	('Curly',	'ok');

SELECT	*	FROM	person	WHERE	current_mood	>	'sad';

	name		|	current_mood

-------+--------------

	Moe			|	happy

	Curly	|	ok

(2	rows)

SELECT	*	FROM	person	WHERE	current_mood	>	'sad'	ORDER	BY	current_mood;

	name		|	current_mood

-------+--------------

	Curly	|	ok

	Moe			|	happy

(2	rows)

SELECT	name

FROM	person

WHERE	current_mood	=	(SELECT	MIN(current_mood)	FROM	person);

	name

-------

	Larry

(1	row)



8.7.3.	

CREATE	TYPE	happiness	AS	ENUM	('happy',	'very	happy',	'ecstatic');

CREATE	TABLE	holidays	(

				num_weeks	integer,

				happiness	happiness

);

INSERT	INTO	holidays(num_weeks,happiness)	VALUES	(4,	'happy');

INSERT	INTO	holidays(num_weeks,happiness)	VALUES	(6,	'very	happy');

INSERT	INTO	holidays(num_weeks,happiness)	VALUES	(8,	'ecstatic');

INSERT	INTO	holidays(num_weeks,happiness)	VALUES	(2,	'sad');

ERROR:		invalid	input	value	for	enum	happiness:	"sad"

SELECT	person.name,	holidays.num_weeks	FROM	person,	holidays

		WHERE	person.current_mood	=	holidays.happiness;

ERROR:		operator	does	not	exist:	mood	=	happiness

SELECT	person.name,	holidays.num_weeks	FROM	person,	holidays

		WHERE	person.current_mood::text	=	holidays.happiness::text;

	name	|	num_weeks

------+-----------

	Moe		|									4

(1	row)



8.7.4.	

4 NAMEDATALEN PostgreSQL

'happy''HAPPY'

pg_enum
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8.8.	

	8-20 PostgreSQL

	8-20.	

point 16 (x,y)
line 32 {A,B,C}
lseg 32 ((x1,y1),(x2,y2))
box 32 ((x1,y1),(x2,y2))
path 16+16n ((x1,y1),...)
path 16+16n [(x1,y1),...]
polygon 40+16n ((x1,y1),...)
circle 24 <(x,y),r>	(center	point	and	radius)

		



8.8.1.	

point

(	x	,	y	)

		x	,	y

xy



8.8.2.	

Ax	+	By	+	C	=	0	 AB line	

{	A,	B,	C	}

[	(	x1	,	y1	)	,	(	x2	,	y2	)	]

(	(	x1	,	y1	)	,	(	x2	,	y2	)	)

		(	x1	,	y1	)	,	(	x2	,	y2	)

				x1	,	y1			,			x2	,	y2

	 (x1,y1)		(x2,y2)	



8.8.3.	

lseg

[	(	x1	,	y1	)	,	(	x2	,	y2	)	]

(	(	x1	,	y1	)	,	(	x2	,	y2	)	)

		(	x1	,	y1	)	,	(	x2	,	y2	)

				x1	,	y1			,			x2	,	y2

(x1,y1)		(x2,y2)	



8.8.4.	

box

(	(	x1	,	y1	)	,	(	x2	,	y2	)	)

		(	x1	,	y1	)	,	(	x2	,	y2	)

				x1	,	y1			,			x2	,	y2

(x1,y1)		(x2,y2)	



8.8.5.	

path

[	(	x1	,	y1	)	,	...	,	(	xn	,	yn	)	]

(	(	x1	,	y1	)	,	...	,	(	xn	,	yn	)	)

		(	x1	,	y1	)	,	...	,	(	xn	,	yn	)

		(	x1	,	y1			,	...	,			xn	,	yn	)

				x1	,	y1			,	...	,			xn	,	yn

[] ()



8.8.6.	

polygon

(	(	x1	,	y1	)	,	...	,	(	xn	,	yn	)	)

		(	x1	,	y1	)	,	...	,	(	xn	,	yn	)

		(	x1	,	y1			,	...	,			xn	,	yn	)

				x1	,	y1			,	...	,			xn	,	yn



8.8.7.	

circle

<	(	x	,	y	)	,	r	>

(	(	x	,	y	)	,	r	)

		(	x	,	y	)	,	r

				x	,	y			,	r

(x,y) r
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8.9.	

PostgreSQL	IPv4IPv6		MAC	 	8-21 	 	9.12	

	8-21.	

cidr 719 IPv4IPv6
inet 719 IPv4IPv6
macaddr 6 MAC

inetcidr	IPv4		IPv6		IPv6			IPv4		::10.2.3.4	

::ffff::10.4.3.2



8.9.1.	inet

inet	IPv4		IPv6		 "" 		32		IPv4		IPv6	

	128		128		

/y 	IPv4		IPv6	 y /y		IPv4		32	IPv6		128

/y



8.9.2.	cidr

cidr	IPv4		IPv6	Classless	Internet	Domain	Routing /y

address	IPv4		IPv6	 y y	

	8-22

	8-22.	 cidr

cidr cidr

192.168.100.128/25 192.168.100.128/25

192.168/24 192.168.0.0/24

192.168/25 192.168.0.0/25

192.168.1 192.168.1.0/24

192.168 192.168.0.0/24

128.1 128.1.0.0/16

128 128.0.0.0/16

128.1.2 128.1.2.0/24

10.1.2 10.1.2.0/24

10.1 10.1.0.0/16

10 10.0.0.0/8

10.1.2.3/32 10.1.2.3/32

2001:4f8:3:ba::/64 2001:4f8:3:ba::/64

2001:4f8:3:ba:2e0:81ff:fe22:d1f1/128 2001:4f8:3:ba:2e0:81ff:fe22:d1f1/128

::ffff:1.2.3.0/120 ::ffff:1.2.3.0/120

::ffff:1.2.3.0/128 ::ffff:1.2.3.0/128



8.9.3.	inet	vs.	cidr

inetcidrinet	 cidr

:	 inetcidr hosttextabbrev



8.9.4.	macaddr

macaddr	MAC			MAC	

'08:00:2b:01:02:03'

'08-00-2b-01-02-03'

'08002b:010203'

'08002b-010203'

'0800.2b01.0203'

'0800-2b01-0203'

'08002b010203'

af

IEEE	Std	802-2001	MAC	08-00-2b-01-02-03	=
01:00:4D:08:04:0CPostgreSQL	LSB
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8.10.	

	1		0		SQL	

bitn;	 bit	varyingn bit	 bit(1)bit	varying

:	 bit(n)	 n	 bit	varying(n)

	4.1.2.5	 	9.6	

	8-3.	

CREATE	TABLE	test	(a	BIT(3),	b	BIT	VARYING(5));

INSERT	INTO	test	VALUES	(B'101',	B'00');

INSERT	INTO	test	VALUES	(B'10',	B'101');

ERROR:		bit	string	length	2	does	not	match	type	bit(3)

INSERT	INTO	test	VALUES	(B'10'::bit(3),	B'101');

SELECT	*	FROM	test;

		a		|		b

-----+-----

	101	|	00

	100	|	101

858
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8.11.	

PostgreSQL tsvector tsquery 	12	 	9.13	



8.11.1.	tsvector

tsvector 	12	

SELECT	'a	fat	cat	sat	on	a	mat	and	ate	a	fat	rat'::tsvector;

																						tsvector

----------------------------------------------------

	'a'	'and'	'ate'	'cat'	'fat'	'mat'	'on'	'rat'	'sat'

SELECT	$$the	lexeme	'				'	contains	spaces$$::tsvector;

																	tsvector

-------------------------------------------

	'				'	'contains'	'lexeme'	'spaces'	'the'

SELECT	$$the	lexeme	'Joe''s'	contains	a	quote$$::tsvector;

																				tsvector

------------------------------------------------

	'Joe''s'	'a'	'contains'	'lexeme'	'quote'	'the'

SELECT	'a:1	fat:2	cat:3	sat:4	on:5	a:6	mat:7	and:8	ate:9	a:10	fat:11	rat:12'::tsvector;

																																		tsvector

-------------------------------------------------------------------------------

	'a':1,6,10	'and':8	'ate':9	'cat':3	'fat':2,11	'mat':7	'on':5	'rat':12	'sat':4

	1		16383	16383



A	BCD	D

SELECT	'a:1A	fat:2B,4C	cat:5D'::tsvector;

										tsvector

----------------------------

	'a':1A	'cat':5	'fat':2B,4C

tsvector

SELECT	'The	Fat	Rats'::tsvector;

						tsvector

--------------------

	'Fat'	'Rats'	'The'

tsvector to_tsvector

SELECT	to_tsvector('english',	'The	Fat	Rats');

			to_tsvector

-----------------

	'fat':2	'rat':3

	12	



8.11.2.	tsquery

tsquery &AND |OR !NOT <->FOLLOWED	BY

FOLLOWED	BY	 <N> N <-><1>

!NOT <->FOLLOWED	BY

SELECT	'fat	&	rat'::tsquery;

				tsquery

---------------

	'fat'	&	'rat'

SELECT	'fat	&	(rat	|	cat)'::tsquery;

										tsquery

---------------------------

	'fat'	&	(	'rat'	|	'cat'	)

SELECT	'fat	&	rat	&	!	cat'::tsquery;

								tsquery

------------------------

	'fat'	&	'rat'	&	!'cat'

	

	SELECT	'(fat	|	rat)	<->	cat'::tsquery;

														tsquery

-----------------------------------

	'fat'	<->	'cat'	|	'rat'	<->	'cat'

tsquery

tsquery tsvector

SELECT	'fat:ab	&	cat'::tsquery;

				tsquery

------------------



	'fat':AB	&	'cat'

tsquery*

SELECT	'super:*'::tsquery;

		tsquery

-----------

	'super':*

tsvector"super"

tsvector tsvectortsquery to_tsquery

SELECT	to_tsquery('Fat:ab	&	Cats');

				to_tsquery

------------------

	'fat':AB	&	'cat'

to_tsquery

SELECT	to_tsvector(	'postgraduate'	)	@@	to_tsquery(	'postgres:*'	);

	?column?

----------

	t

postgrespostgr

SELECT	to_tsvector(	'postgraduate'	),	to_tsquery(	'postgres:*'	);

		to_tsvector		|	to_tsquery

---------------+------------

	'postgradu':1	|	'postgr':*



postgraduate

UUID
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8.12.	UUID

uuidRFC	4122ISO/IEC	9834-8:2005UUIDGUID128

UUID841232128UUID

a0eebc99-9c0b-4ef8-bb6d-6bb9bd380a11

PostgreSQL	 4

A0EEBC99-9C0B-4EF8-BB6D-6BB9BD380A11

{a0eebc99-9c0b-4ef8-bb6d-6bb9bd380a11}

a0eebc999c0b4ef8bb6d6bb9bd380a11

a0ee-bc99-9c0b-4ef8-bb6d-6bb9-bd38-0a11

{a0eebc99-9c0b4ef8-bb6d6bb9-bd380a11}

PostgreSQLUUIDUUID uuid-ossp	 pgcrypto
UUID

XML
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8.13.	XML

xmlXML textXML 	9.14	 configure	--with-libxml

xmlXML "" "" XML XMLDecl?	content xmlvalue	IS

DOCUMENT xml



8.13.1.	XML

xml xmlparse:

XMLPARSE	(	{	DOCUMENT	|	CONTENT	}	value)

XMLPARSE	(DOCUMENT	'<?xml	version="1.0"?><book><title>Manual</title><chapter>...</chapter></book>')

XMLPARSE	(CONTENT	'abc<foo>bar</foo><bar>foo</bar>')

SQLXMLPostgreSQL

xml	'<foo>bar</foo>'

'<foo>bar</foo>'::xml

DTD xmlDTDXMLXML

xmlxmlserialize:

XMLSERIALIZE	(	{	DOCUMENT	|	CONTENT	}	value	AS	type	)

type	 charactercharacter	varying	textSQL xml

PostgreSQL



XMLPARSExmlXMLSERIALIZExml DOCUMENTCONTENT"XML	option"

SET	XML	OPTION	{	DOCUMENT	|	CONTENT	};

PostgreSQL

SET	xmloption	TO	{	DOCUMENT	|	CONTENT	};

CONTENTXML

:	 XML	option



8.13.2.	

XMLPostgreSQL
xmlXML xml

XMLUTF-8XMLPostgreSQLUTF-16
UTF-8

PostgreSQLXMLXMLXMLUTF-8UTF-8

UTF-8XMLASCII



8.13.3.	XML

xmlXML xmlXMLIDXMLXML

xmlXMLXPath

PostgreSQLXMLPostgreSQL

UUID JSON	
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8.14.	JSON	

RFC	7159	JSON		JSONJavaScript	Object	Notation	

JSON		 	JSON		JSON		

	JSON	 json		 jsonb	 	

jsonb	

json	 	JSON		

	

	 	JSON	

PostgreSQL	 	JSON		JSON		

RFC	7159		JSON	 \uXXXX		Unicode	 json	

\u	 jsonb	 	ASCII		Unicode	

UTF8 jsonb\u0000	 PostgreSQLtext	 	Unicode		Unicode		

	Unicode		ASCII		UTF8		

:	 	9.15	 	JSON		Unicode	 	

JSON	Unicode		 	UTF8		UTF8	
Unicode	

	JSON	 jsonb RFC	7159	 	 PostgreSQL

json	JSON	

http://rfc7159.net/rfc7159


	 	JSON	 number	IEEE	754		

	JSON		 PostgreSQL

	8-23.	JSON	 PostgreSQL

JSON PostgreSQL

string text
\u0000	UTF8	ASCII	Unicode

number numeric NaN		 infinity

boolean boolean truefalse

null () SQL	NULL



8.14.1.	JSON	

RFC	7159		JSON	/

json jsonb

--	/

--	truefalsenull

SELECT	'5'::json;

--	

SELECT	'[1,	2,	"foo",	null]'::json;

--	

--	

SELECT	'{"bar":	"baz",	"balance":	7.77,	"active":	false}'::json;

--	

SELECT	'{"foo":	[true,	"bar"],	"tags":	{"a":	1,	"b":	null}}'::json;

	JSON		 json jsonb	

SELECT	'{"bar":	"baz",	"balance":	7.77,	"active":false}'::json;

																						json																							

-------------------------------------------------

	{"bar":	"baz",	"balance":	7.77,	"active":false}

(1	row)

SELECT	'{"bar":	"baz",	"balance":	7.77,	"active":false}'::jsonb;

																						jsonb																							

--------------------------------------------------

	{"bar":	"baz",	"active":	false,	"balance":	7.77}

(1	row)

jsonb	 numeric E	



SELECT	'{"reading":	1.230e-5}'::json,	'{"reading":	1.230e-5}'::jsonb;

									json										|										jsonb										

-----------------------+-------------------------

	{"reading":	1.230e-5}	|	{"reading":	0.00001230}

(1	row)

jsonb	



8.14.2.		JSON	

	JSON		 	

JSON		 	



8.14.3.	jsonb	

jsonb	 json	 jsonb	

--	/

SELECT	'"foo"'::jsonb	@>	'"foo"'::jsonb;

--	

SELECT	'[1,	2,	3]'::jsonb	@>	'[1,	3]'::jsonb;

--	

SELECT	'[1,	2,	3]'::jsonb	@>	'[3,	1]'::jsonb;

--	

SELECT	'[1,	2,	3]'::jsonb	@>	'[1,	2,	2]'::jsonb;

--	

SELECT	'{"product":	"PostgreSQL",	"version":	9.4,	"jsonb":	true}'::jsonb	@>	'{"version":	9.4}'::jsonb;

--	

--	

SELECT	'[1,	2,	[1,	3]]'::jsonb	@>	'[1,	3]'::jsonb;		--	

--	

SELECT	'[1,	2,	[1,	3]]'::jsonb	@>	'[[1,	3]]'::jsonb;

--	

SELECT	'{"foo":	{"bar":	"baz"}}'::jsonb	@>	'{"bar":	"baz"}'::jsonb;		--	

--	

SELECT	'{"foo":	{"bar":	"baz"}}'::jsonb	@>	'{"foo":	{}}'::jsonb;

	 	

--	

SELECT	'["foo",	"bar"]'::jsonb	@>	'"bar"'::jsonb;



--	“”

SELECT	'"bar"'::jsonb	@>	'["bar"]'::jsonb;		--	

jsonb	 text	 jsonb

--	

SELECT	'["foo",	"bar",	"baz"]'::jsonb	?	'bar';

--	

SELECT	'{"foo":	"bar"}'::jsonb	?	'foo';

--	

SELECT	'{"foo":	"bar"}'::jsonb	?	'bar';		--	

--	

SELECT	'{"foo":	{"bar":	"baz"}}'::jsonb	?	'bar';	--	

--		JSON	

SELECT	'"foo"'::jsonb	?	'foo';

JSON		

:	 	JSON		

"term":"paris""term":"food"	 tags

SELECT	doc->'site_name'	FROM	websites

		WHERE	doc	@>	'{"tags":[{"term":"paris"},	{"term":"food"}]}';

SELECT	doc->'site_name'	FROM	websites

		WHERE	doc->'tags'	@>	'[{"term":"paris"},	{"term":"food"}]';



JSON		JSON		

	9.15	 	 	JSON	



8.14.4.	jsonb	

GIN	 jsonb	 	GIN	

jsonb	GIN	 @>	??&?|	 	9-43 	

CREATE	INDEX	idxgin	ON	api	USING	gin	(jdoc);

	GIN	 jsonb_path_ops	 @>

CREATE	INDEX	idxginp	ON	api	USING	gin	(jdoc	jsonb_path_ops);

	Web		JSON	

{

				"guid":	"9c36adc1-7fb5-4d5b-83b4-90356a46061a",

				"name":	"Angela	Barton",

				"is_active":	true,

				"company":	"Magnafone",

				"address":	"178	Howard	Place,	Gulf,	Washington,	702",

				"registered":	"2009-11-07T08:53:22	+08:00",

				"latitude":	19.793713,

				"longitude":	86.513373,

				"tags":	[

								"enim",

								"aliquip",

								"qui"

				]

}

api	 jdocjsonb	 GIN	

--		"company"		"Magnafone"	



SELECT	jdoc->'guid',	jdoc->'name'	FROM	api	WHERE	jdoc	@>	'{"company":	"Magnafone"}';

?	

--		"tags"		"qui"

SELECT	jdoc->'guid',	jdoc->'name'	FROM	api	WHERE	jdoc	->	'tags'	?	'qui';

	 "tags"	

CREATE	INDEX	idxgintags	ON	api	USING	gin	((jdoc	->	'tags'));

WHERE		 jdoc	->	'tags'	?	'qui'	 ?jdoc	->	'tags'

--		"tags"		"qui"

SELECT	jdoc->'guid',	jdoc->'name'	FROM	api	WHERE	jdoc	@>	'{"tags":	["qui"]}';

jdoc	GIN		 jdoc	

jsonb_path_ops	 @>	 jsonb_ops	

	

jsonb_opsjsonb_path_ops	GIN		

{"bar":	"baz"}}	 foobar	baz	

	GIN		 	AND		 jsonb_path_ops	



jsonb_path_ops	 	JSON	 {"a":	{}}

jsonbbtreehash	 	JSON	 jsonb	

	>	 	>	 	>	 	>	 	>	

	n	 	>		n	-	1	

	n	 	>		n	-	1	

key-1,	value-1,	key-2	...

	

{	"aa":	1,	"c":	1}	>	{"b":	1,	"d":	1}

element-1,	element-2	...

	JSON	 PostgreSQL	

[1] "" 	JSON		



XML



PostgreSQL	9.6.0	
	8.	



8.15.	

PostgreSQL	



8.15.1.	

CREATE	TABLE	sal_emp	(

				name												text,

				pay_by_quarter		integer[],

				schedule								text[][]

);

[] sal_emp

schedule

CREATE	TABLE

CREATE	TABLE	tictactoe	(

				squares			integer[3][3]

);

SQL ARRAY pay_by_quarter

				pay_by_quarter		integer	ARRAY[4],

				pay_by_quarter		integer	ARRAY,



PostgreSQL



8.15.2.	

CC

'{	val1	delim	val2	delim	...	}'

delim pg_type PostgreSQL , box; val

'{{1,2,3},{4,5,6},{7,8,9}}'

333

NULL NULL NULL "NULL"

	4.1.2.7	

INSERT

INSERT	INTO	sal_emp

				VALUES	('Bill',

				'{10000,	10000,	10000,	10000}',

				'{{"meeting",	"lunch"},	{"training",	"presentation"}}');

INSERT	INTO	sal_emp

				VALUES	('Carol',

				'{20000,	25000,	25000,	25000}',

				'{{"breakfast",	"consulting"},	{"meeting",	"lunch"}}');

SELECT	*	FROM	sal_emp;



	name		|						pay_by_quarter							|																	schedule

-------+---------------------------+-------------------------------------------

	Bill		|	{10000,10000,10000,10000}	|	{{meeting,lunch},{training,presentation}}

	Carol	|	{20000,25000,25000,25000}	|	{{breakfast,consulting},{meeting,lunch}}

(2	rows)

INSERT	INTO	sal_emp

				VALUES	('Bill',

				'{10000,	10000,	10000,	10000}',

				'{{"meeting",	"lunch"},	{"meeting"}}');

ERROR:		multidimensional	arrays	must	have	array	expressions	with	matching	dimensions

ARRAY

INSERT	INTO	sal_emp

				VALUES	('Bill',

				ARRAY[10000,	10000,	10000,	10000],

				ARRAY[['meeting',	'lunch'],	['training',	'presentation']]);

INSERT	INTO	sal_emp

				VALUES	('Carol',

				ARRAY[20000,	25000,	25000,	25000],

				ARRAY[['breakfast',	'consulting'],	['meeting',	'lunch']]);

SQL



8.15.3.	

SELECT	name	FROM	sal_emp	WHERE	pay_by_quarter[1]	<>	pay_by_quarter[2];

	name

-------

	Carol

(1	row)

PostgreSQL1 narray[1] array[n]

SELECT	pay_by_quarter[3]	FROM	sal_emp;

	pay_by_quarter

----------------

										10000

										25000

(2	rows)

SELECT	schedule[1:2][1:1]	FROM	sal_emp	WHERE	name	=	'Bill';

								schedule

------------------------

	{{meeting},{training}}

(1	row)

1



SELECT	schedule[1:2][2]	FROM	sal_emp	WHERE	name	=	'Bill';

																	schedule

-------------------------------------------

	{{meeting,lunch},{training,presentation}}

(1	row)

[1:2][1:1][2][1:1]

lower-bound	 upper-bound	

SELECT	schedule[:2][2:]	FROM	sal_emp	WHERE	name	=	'Bill';

								schedule

------------------------

	{{lunch},{presentation}}

(1	row)

SELECT	schedule[:][1:1]	FROM	sal_emp	WHERE	name	=	'Bill';

								schedule

------------------------

	{{meeting},{training}}

(1	row)

	

array_dims

SELECT	array_dims(schedule)	FROM	sal_emp	WHERE	name	=	'Carol';

	array_dims

------------

	[1:2][1:2]

(1	row)



array_dimstext	 Dimensions	can	also	be	retrieved	with	

array_lower

SELECT	array_upper(schedule,	1)	FROM	sal_emp	WHERE	name	=	'Carol';

	array_upper

-------------

											2

(1	row)

array_length

SELECT	array_length(schedule,	1)	FROM	sal_emp	WHERE	name	=	'Carol';

	array_length

--------------

												2

(1	row)

cardinality	 unnest

SELECT	cardinality(schedule)	FROM	sal_emp	WHERE	name	=	'Carol';

	cardinality

-------------

											4

(1	row)



8.15.4.	

UPDATE	sal_emp	SET	pay_by_quarter	=	'{25000,25000,27000,27000}'

				WHERE	name	=	'Carol';

ARRAY

UPDATE	sal_emp	SET	pay_by_quarter	=	ARRAY[25000,25000,27000,27000]

				WHERE	name	=	'Carol';

UPDATE	sal_emp	SET	pay_by_quarter[4]	=	15000

				WHERE	name	=	'Bill';

UPDATE	sal_emp	SET	pay_by_quarter[1:2]	=	'{27000,27000}'

				WHERE	name	=	'Carol';

lower-bound	 upper-bound	 	NULL	

1 myarray[-2:7]-27



||

SELECT	ARRAY[1,2]	||	ARRAY[3,4];

	?column?

-----------

	{1,2,3,4}

(1	row)

SELECT	ARRAY[5,6]	||	ARRAY[[1,2],[3,4]];

						?column?

---------------------

	{{5,6},{1,2},{3,4}}

(1	row)

N NN+1

SELECT	array_dims(1	||	'[0:1]={2,3}'::int[]);

	array_dims

------------

	[0:2]

(1	row)

SELECT	array_dims(ARRAY[1,2]	||	3);

	array_dims

------------

	[1:3]

(1	row)

SELECT	array_dims(ARRAY[1,2]	||	ARRAY[3,4,5]);

	array_dims

------------

	[1:5]

(1	row)

SELECT	array_dims(ARRAY[[1,2],[3,4]]	||	ARRAY[[5,6],[7,8],[9,0]]);

	array_dims



------------

	[1:5][1:2]

(1	row)

NN+1 NN+1

SELECT	array_dims(ARRAY[1,2]	||	ARRAY[[3,4],[5,6]]);

	array_dims

------------

	[1:3][1:2]

(1	row)

array_prependarray_appendarray_cat array_cat

SELECT	array_prepend(1,	ARRAY[2,3]);

	array_prepend

---------------

	{1,2,3}

(1	row)

SELECT	array_append(ARRAY[1,2],	3);

	array_append

--------------

	{1,2,3}

(1	row)

SELECT	array_cat(ARRAY[1,2],	ARRAY[3,4]);

	array_cat

-----------

	{1,2,3,4}

(1	row)

SELECT	array_cat(ARRAY[[1,2],[3,4]],	ARRAY[5,6]);

						array_cat

---------------------

	{{1,2},{3,4},{5,6}}

(1	row)

SELECT	array_cat(ARRAY[5,6],	ARRAY[[1,2],[3,4]]);

						array_cat

---------------------

	{{5,6},{1,2},{3,4}}



	 	

SELECT	ARRAY[1,	2]	||	'{3,	4}';		--	

	?column?

-----------

	{1,2,3,4}

SELECT	ARRAY[1,	2]	||	'7';																	--	

ERROR:		malformed	array	literal:	"7"

SELECT	ARRAY[1,	2]	||	NULL;																--		NULL	

	?column?

----------

	{1,2}

(1	row)

SELECT	array_append(ARRAY[1,	2],	NULL);				--	

	array_append

--------------

	{1,2,NULL}

	 	



8.15.5.	

SELECT	*	FROM	sal_emp	WHERE	pay_by_quarter[1]	=	10000	OR

																												pay_by_quarter[2]	=	10000	OR

																												pay_by_quarter[3]	=	10000	OR

																												pay_by_quarter[4]	=	10000;

	9.23	

SELECT	*	FROM	sal_emp	WHERE	10000	=	ANY	(pay_by_quarter);

10000

SELECT	*	FROM	sal_emp	WHERE	10000	=	ALL	(pay_by_quarter);

generate_subscripts

SELECT	*	FROM

			(SELECT	pay_by_quarter,

											generate_subscripts(pay_by_quarter,	1)	AS	s

						FROM	sal_emp)	AS	foo

	WHERE	pay_by_quarter[s]	=	10000;

	9-58

&&

SELECT	*	FROM	sal_emp	WHERE	pay_by_quarter	&&	ARRAY[10000];



	9.18	 	11.2	

array_positionarray_positions	 	

SELECT	array_position(ARRAY['sun','mon','tue','wed','thu','fri','sat'],	'mon');

	array_positions

-----------------

	2

SELECT	array_positions(ARRAY[1,	4,	3,	1,	3,	4,	2,	1],	1);

	array_positions

-----------------

	{1,4,8}

:	



8.15.6.	

I/O

1

SELECT	f1[1][-2][3]	AS	e1,	f1[1][-1][5]	AS	e2

	FROM	(SELECT	'[1:1][-2:-1][3:5]={{{1,2,3},{4,5,6}}}'::int[]	AS	f1)	AS	ss;

	e1	|	e2

----+----

		1	|		6

(1	row)

1

NULLNULL "NULL" PostgreSQL8.2

NULL

:	 SQL

INSERT	...	VALUES	(E'{"\\\\","\\""}');



{"\\","\""}

:	 SQL ARRAY 	4.2.12	 ARRAY

JSON	
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8.16.	

PostgreSQL



8.16.1.	

CREATE	TYPE	complex	AS	(

				r							double	precision,

				i							double	precision

);

CREATE	TYPE	inventory_item	AS	(

				name												text,

				supplier_id					integer,

				price											numeric

);

CREATE	TABLE NOT	NULL AS CREATE	TYPE

CREATE	TABLE	on_hand	(

				item						inventory_item,

				count					integer

);

INSERT	INTO	on_hand	VALUES	(ROW('fuzzy	dice',	42,	1.99),	1000);

or	functions:

CREATE	FUNCTION	price_extension(inventory_item,	integer)	RETURNS	numeric

AS	'SELECT	$1.price	*	$2'	LANGUAGE	SQL;

SELECT	price_extension(item,	10)	FROM	on_hand;



CREATE	TABLE	inventory_item	(

				name												text,

				supplier_id					integer	REFERENCES	suppliers,

				price											numeric	CHECK	(price	>	0)

);

inventory_item



8.16.2.	

'(	val1	,	val2	,	...	)'

'("fuzzy	dice",42,1.99)'

inventory_item	NULL	NULL

'("fuzzy	dice",42,)'

	NULL

'("",42,)'

	NULL		NULL

	4.1.2.7	

ROW

ROW('fuzzy	dice',	42,	1.99)

ROW('',	42,	NULL)



ROW	

('fuzzy	dice',	42,	1.99)

('',	42,	NULL)

	4.2.13	 ROW



8.16.3.	

SELECT	item.name	FROM	on_hand	WHERE	item.price	>	9.99;

item on_hand

SELECT	(item).name	FROM	on_hand	WHERE	(item).price	>	9.99;

SELECT	(on_hand.item).name	FROM	on_hand	WHERE	(on_hand.item).price	>	9.99;

item

SELECT	(my_func(...)).field	FROM	...



8.16.4.	

INSERT	INTO	mytab	(complex_col)	VALUES((1.1,2.2));

UPDATE	mytab	SET	complex_col	=	ROW(1.1,2.2)	WHERE	...;

ROW

UPDATE	mytab	SET	complex_col.r	=	(complex_col).r	+	1	WHERE	...;

SET

INSERT

INSERT	INTO	mytab	(complex_col.r,	complex_col.i)	VALUES(1.1,	2.2);



8.16.5.	

	I/O	

'(		42)'

	NULL	NULL

:	 	SQL	

INSERT	...	VALUES	(E'("\\"\\\\")');

("\"\\") text

:	 	SQL	 ROW ROW
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8.17.	

subtype timestamp tsrange"timestamp	range"

timestamp	subtypesubtype	



8.17.1.	

PostgreSQL	

int4range	—	integer

int8range	—	bigint

numrange	—	numeric

tsrange	—		timestamp

tstzrange	—		timestamp

daterange	—	date

CREATE	TYPE



8.17.2.	

CREATE	TABLE	reservation	(room	int,	during	tsrange);

INSERT	INTO	reservation	VALUES

				(1108,	'[2010-01-01	14:30,	2010-01-01	15:30)');

--	

SELECT	int4range(10,	20)	@>	3;

--	

SELECT	numrange(11.1,	22.2)	&&	numrange(20.0,	30.0);

--	

SELECT	upper(int8range(15,	25));

--	

SELECT	int4range(10,	20)	*	int4range(15,	25);

--	

SELECT	isempty(numrange(1,	5));

	9-49 	9-50



8.17.3.	

"[""(" "]"")" 	8.17.5	

lower_incupper_inc



8.17.4.	

"" "" 	—	

"" [today,][today,) [today,infinity]

[today,infinity)	—	 timestampinfinity

lower_infupper_inf



8.17.5.	/

(lower-bound,upper-bound)

(lower-bound,upper-bound]

[lower-bound,upper-bound)

[lower-bound,upper-bound]

empty

empty

lower-bound	subtype	 upper-bound	subtype	

"	SQL	

""

:	 	8.16.5	

--		3	7	3		7	

SELECT	'[3,7)'::int4range;

--		3		7

SELECT	'(3,7)'::int4range;

--		4

SELECT	'[4,4]'::int4range;



--		''

SELECT	'[4,4)'::int4range;



8.17.6.	

	

--	/

SELECT	numrange(1.0,	14.0,	'(]');

--		'[)'

SELECT	numrange(1.0,	14.0);

--		'(]'	int8range	

SELECT	int8range(1,	14,	'(]');

--		NULL	

SELECT	numrange(NULL,	2.2);



8.17.7.	

"" integerdate numeric

timestamp

"" ""

int4rangeint8rangedaterange [)



8.17.8.	

	subtype		subtype	

CREATE	TYPE	floatrange	AS	RANGE	(

				subtype	=	float8,

				subtype_diff	=	float8mi

);

SELECT	'[1.234,	5.678]'::floatrange;

float8""

	B-	

	subtype	 CREATE	TYPEcanonical

/	subtype	

	GiST		SP-GiST		subtype	

subtype		subtype	 float8 XY

subtype_diff

subtype_diff

CREATE	FUNCTION	time_subtype_diff(x	time,	y	time)	RETURNS	float8	AS

'SELECT	EXTRACT(EPOCH	FROM	(x	-	y))'	LANGUAGE	sql	STRICT	IMMUTABLE;

CREATE	TYPE	timerange	AS	RANGE	(

				subtype	=	time,

				subtype_diff	=	time_subtype_diff

);

SELECT	'[11:10,	23:00]'::timerange;



CREATE	TYPE



8.17.9.	

	GiST		SP-GiST		GiST	

CREATE	INDEX	reservation_idx	ON	reservation	USING	GIST	(during);

	GiST		SP-GiST		 =	&&	<@	@>	<<	>>	-|-	&<

B-



8.17.10.	

UNIQUE CREATE	TABLE	...	CONSTRAINT	...	EXCLUDE

"non-overlapping"

CREATE	TABLE	reservation	(

				during	tsrange,

				EXCLUDE	USING	GIST	(during	WITH	&&)

);

INSERT	INTO	reservation	VALUES

				('[2010-01-01	11:30,	2010-01-01	15:00)');

INSERT	0	1

INSERT	INTO	reservation	VALUES

				('[2010-01-01	14:45,	2010-01-01	15:45)');

ERROR:		conflicting	key	value	violates	exclusion	constraint	"reservation_during_excl"

DETAIL:		Key	(during)=(["2010-01-01	14:45:00","2010-01-01	15:45:00"))	conflicts

with	existing	key	(during)=(["2010-01-01	11:30:00","2010-01-01	15:00:00")).

btree_gist btree_gist

CREATE	EXTENSION	btree_gist;

CREATE	TABLE	room_reservation	(

				room	text,

				during	tsrange,

				EXCLUDE	USING	GIST	(room	WITH	=,	during	WITH	&&)

);

INSERT	INTO	room_reservation	VALUES

				('123A',	'[2010-01-01	14:00,	2010-01-01	15:00)');

INSERT	0	1

INSERT	INTO	room_reservation	VALUES



				('123A',	'[2010-01-01	14:30,	2010-01-01	15:30)');

ERROR:		conflicting	key	value	violates	exclusion	constraint	"room_reservation_room_during_excl"

DETAIL:		Key	(room,	during)=(123A,	["2010-01-01	14:30:00","2010-01-01	15:30:00"))	conflicts

with	existing	key	(room,	during)=(123A,	["2010-01-01	14:00:00","2010-01-01	15:00:00")).

INSERT	INTO	room_reservation	VALUES

				('123B',	'[2010-01-01	14:30,	2010-01-01	15:30)');

INSERT	0	1
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8.18.	

OID PostgreSQLOID WITH	OIDSdefault_with_oids oid

regprocregprocedureregoperregoperatorregclassregtyperegroleregnamespace

regdictionary	8-24

oid4OIDOID

oid

OID

SELECT	*	FROM	pg_attribute	WHERE	attrelid	=	'mytable'::regclass;

SELECT	*	FROM	pg_attribute

		WHERE	attrelid	=	(SELECT	oid	FROM	pg_class	WHERE	relname	=	'mytable');

mytableOID regclass

	8-24.	

oid 564182

regproc pg_proc sum

regprocedure pg_proc sum(int4)



regoper pg_operator +

regoperator pg_operator *(integer,integer)	or	-
(NONE,integer)

regclass pg_class pg_type

regtype pg_type integer

regrole pg_authid smithee

regnamespace pg_namespace pg_catalog

regconfig pg_ts_config english

regdictionary pg_ts_dict simple

	OID	

regoperator regoperatorNONE

	OID	

my_seq regrole

:	 OID		

xid xact xminxmax32

cid cmincmax32

tid ctidID

	5.4	



pg_lsn	Type
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8.19.	pg_lsn	Type

pg_lsn	LSNLSN		 XLOG	

	LSN		64		 	8	

-	
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8.20.	

PostgreSQL SQL 	8-25

	8-25.	

any

anyelement 	36.2.5	
anyarray 	36.2.5	
anynonarray 	36.2.5	

anyenum
	36.2.5	 	8.7

anyrange
	36.2.5	 	8.17

cstring C
internal

language_handler language_handler

fdw_handler fdw_handler

index_am_handler index_am_handler

tsm_handler tsm_handler

record

trigger trigger

event_trigger event_trigger

pg_ddl_command 	DDL	
void

opaque



C

anyelementanyarrayanynonarrayanyenumanyrange

internal SQL internal SQL internal internal

pg_lsn	Type
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9.1.	

AND

OR

NOT

SQL nullnull""

a b a	AND	b a	OR	b
TRUE TRUE TRUE TRUE

TRUE FALSE FALSE TRUE

TRUE NULL NULL TRUE

FALSE FALSE FALSE FALSE

FALSE NULL FALSE NULL

NULL NULL NULL NULL

a NOT	a
TRUE FALSE

FALSE TRUE

NULL NULL

ANDOR 	4.2.14	
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9.2.	

	9-1

	9-1.	

<

>

<=

>=

=

<>	or	!=

:	 !=<>!=<>

boolean

	9-2 	 	SQL	

	9-2.	

a	BETWEEN	x	AND	y xy

a	NOT	BETWEEN	x	AND	y xy

a	BETWEEN	SYMMETRIC	x	AND	y xy



a	NOT	BETWEEN	SYMMETRIC	x	AND	y xy

a	IS	DISTINCT	FROM	b

a	IS	NOT	DISTINCT	FROM	b

expression	IS	NULL

expression	IS	NOT	NULL

expression	ISNULL

expression	NOTNULL

boolean_expression	IS	TRUE

boolean_expression	IS	NOT	TRUE

boolean_expression	IS	FALSE

boolean_expression	IS	NOT	FALSE

boolean_expression	IS	UNKNOWN

boolean_expression	IS	NOT	UNKNOWN

BETWEEN

a	BETWEEN	x	AND	y

a	>=	x	AND	a	<=	y

BETWEEN	 NOT	BETWEEN

a	NOT	BETWEEN	x	AND	y



a	<	x	OR	a	>	y

BETWEEN	SYMMETRICBETWEEN BETWEEN	SYMMETRICAND

"" 	 7	=	NULL

FROM

a	IS	DISTINCT	FROM	b

a	IS	NOT	DISTINCT	FROM	b

IS	DISTINCT	FROM<>		

	 	

expression	IS	NULL

expression	IS	NOT	NULL

expression	ISNULL

expression	NOTNULL

expression	=	NULL NULL"" NULL	SQL	

:	 expression	=	NULLexpression	SQL	

transform_null_equals PostgreSQLx	=	NULLx	IS	NULL



boolean_expression	IS	TRUE

boolean_expression	IS	NOT	TRUE

boolean_expression	IS	FALSE

boolean_expression	IS	NOT	FALSE

boolean_expression	IS	UNKNOWN

boolean_expression	IS	NOT	UNKNOWN

""

	9-3 	

	9-3.	

num_nonnulls(VARIADIC	"any") num_nonnulls(1,	NULL,	2) 2

num_nulls(VARIADIC	"any") num_nulls(1,	NULL,	2) 1
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9.3.	

PostgreSQL/

	9-4

	9-4.	

+ 2	+	3 5

- 2	-	3 -1

* 2	*	3 6

/ 4	/	2 2

% 5	%	4 1

^ 2.0	^	3.0 8

|/ |/	25.0 5

||/ ||/	27.0 3

! 5	! 120

!! !!	5 120

@ @	-5.0 5

& 91	&	15 11

| 32	|	3 35

# 17	#	5 20

~ ~1 -2

<< 1	<<	4 16

>> 8	>>	2 2



	9-5 dpdouble	precision	 double	precision	C	

	9-5.	

abs(x) abs(-17.4)

cbrt(dp) dp cbrt(27.0)

ceil(dp	or	numeric) ceil(-42.8)

ceiling(dp	or
numeric) ceil ceiling(-95.3)

degrees(dp) dp degrees(0.5)

div(y	numeric,	x
numeric)

numeric y/x div(9,4)

exp(dp	or	numeric) exp(1.0)

floor(dp	or	numeric) floor(-42.8)

ln(dp	or	numeric) ln(2.0)

log(dp	or	numeric) 10 log(100.0)

log(b	numeric,	x
numeric)

numeric b log(2.0,	64.0)

mod(y,	x) y/x mod(9,4)

pi() dp "π" pi()

power(a	dp,	b	dp) dp ab power(9.0,	3.0)

power(a	numeric,	b
numeric)

numeric ab power(9.0,	3.0)

radians(dp) dp radians(45.0)

round(dp	or	numeric) round(42.4)



round(v	numeric,	s
int)

numeric s round(42.4382,	2)

scale(numeric) numeric scale(8.41)

sign(dp	or	numeric) -1,	0,	+1 sign(-8.4)

sqrt(dp	or	numeric) sqrt(2.0)

trunc(dp	or	numeric) trunc(42.8)

trunc(v	numeric,	s
int)

numeric s trunc(42.4382,	2)

width_bucket(operand

dp,	b1	dp,	b2	dp,	count
int)

int

count

	 b1b2

operand

0count+1

width_bucket(5.35,	0.024,

10.06,	5)

width_bucket(operand

numeric,	b1	numeric,
b2	numeric,	count	int)

int

count

b1b2

operand	
0count+1

width_bucket(5.35,	0.024,

10.06,	5)

width_bucket(operand

anyelement,
thresholds	anyarray)

int

operand

	
0thresholds

width_bucket(now(),

array['yesterday',	'today',

'tomorrow']::timestamptz[])

	9-6

	9-6.	

random() dp 	0.0	<=	x	<	1.0	

setseed(dp) void
random()	-1.0		1.0	

random()	



	9-7 double	precision radians()degrees()

	9-7.	

	() 	()
acos(x) acosd(x)

asin(x) asind(x)

atan(x) atand(x)

atan2(y,	x) atan2d(y,	x) y/x

cos(x) cosd(x)

cot(x) cotd(x)

sin(x) sind(x)

tan(x) tand(x)

:	 	 radians()	degrees()
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9.4.	

character

SQL 	9-8 PostgreSQL 	9-9

:	 text PostgreSQL	8.3 ||

text

	9-8.	 SQL

string	||	string text 'Post'	||	'greSQL'

string	||	non-string	or
non-string	||	string

text 'Value:	'	||	42

bit_length(string) int bit_length('jose')

char_length(string)	or
character_length(string)

int char_length('jose')

lower(string) text lower('TOM')

octet_length(string) int octet_length('jose')

overlay(string	placing
string	from	int	[for	int])

text

overlay('Txxxxas'

placing	'hom'	from	2

for	4)

position(substring	in
string)

int
position('om'	in

'Thomas')

substring(string	[from
int]	[for	int])

text
substring('Thomas'

from	2	for	3)



substring(string	from
pattern)

text POSIX
9.7	

substring('Thomas'

from	'...$')

substring(string	from
pattern	for	escape)

text
SQL 	9.7substring('Thomas'

from	'%#"o_a#"_'	for

'#')

trim([leading	|

trailing	|	both]

[characters]	from	string)
text

string//
characters

trim(both	'x'	from

'xTomxx')

trim([leading	|

trailing	|	both]	[from]

string	[,	characters]	)
text trim()

trim(both	from

'xTomxx',	'x')

upper(string) text upper('tom')

	9-9 	9-8 SQL

	9-9.	

ascii(string) int
ASCII UTF8

ASCII

btrim(string	text	[,	characters
text])

text stringcharacters

chr(int) text
UTF8Unicode

NULL	(0)	

concat(str	"any"	[,	str	"any"	[,	...]
])

text NULL	

concat_ws(sep	text,	str	"any"	[,
str	"any"	[,	...]	])

text NULL	

convert(string	bytea,
src_encoding	name,	dest_encoding
name)

bytea

dest_encodingsrc_encoding

string CREATE

CONVERSION 	9-10

convert_from(string	bytea,
src_encoding	name)

text



convert_to(string	text,
dest_encoding	name)

bytea dest_encoding

decode(string	text,	format	text) bytea string formatencode

encode(data	bytea,	format	text) text
\nnn

format(formatstr	text	[,	formatarg
"any"	[,	...]	])

text C

initcap(string) text

left(str	text,	n	int) text n n| n|

length(string) int string

length(string	bytea,	encoding
name	)

int string string

lpad(string	text,	length	int	[,
fill	text])

text
stringfill length

stringlength

ltrim(string	text	[,	characters
text])

text stringcharacters

md5(string) text string	MD5	

parse_ident(qualified_identifier

text	[,	strictmode	boolean
DEFAULT	true	]	)

text[]

qualified_identifier	
	
name[]

pg_client_encoding() name

quote_ident(string	text) text
1

quote_literal(string	text) text quote_nullable

41-1

quote_literal(value	anyelement) text

quote_nullable(string	text) text
41-1

quote_nullable(value	anyelement) text



regexp_matches(string	text,
pattern	text	[,	flags	text])

setof

text[]
stringPOSIX 	9.7.3	

regexp_replace(string	text,
pattern	text,	replacement	text	[,
flags	text])

text POSIX

regexp_split_to_array(string

text,	pattern	text	[,	flags	text	]) text[] POSIX

regexp_split_to_table(string

text,	pattern	text	[,	flags	text])
setof

text POSIX

repeat(string	text,	number	int) text stringnumber

replace(string	text,	from	text,	to
text)

text stringfromto

reverse(str) text

right(str	text,	n	int) text n n| n

rpad(string	text,	length	int	[,
fill	text])

text
stringfill length

stringlength

rtrim(string	text	[,	characters
text])

text stringcharacters

split_part(string	text,	delimiter
text,	field	int)

text delimiterstring1

strpos(string,	substring) int
position(substring

string)

substr(string,	from	[,	count]) text
substring(string

from	for	count)

to_ascii(string	text	[,	encoding
text])

text
stringASCII
LATIN1LATIN2LATIN9WIN1250

to_hex(number	int	or	bigint) text number

translate(string	text,	from	text,
to	text)

text
stringfromto fromto

from



concatconcat_wsformat VARIADIC 	36.4.5	 	NULL concat

concat_ws	NULL format	NULL	

	9.20	 string_agg

	9-10.	

	 [a]
ascii_to_mic SQL_ASCII MULE_INTERNAL

ascii_to_utf8 SQL_ASCII UTF8

big5_to_euc_tw BIG5 EUC_TW

big5_to_mic BIG5 MULE_INTERNAL

big5_to_utf8 BIG5 UTF8

euc_cn_to_mic EUC_CN MULE_INTERNAL

euc_cn_to_utf8 EUC_CN UTF8

euc_jp_to_mic EUC_JP MULE_INTERNAL

euc_jp_to_sjis EUC_JP SJIS

euc_jp_to_utf8 EUC_JP UTF8

euc_kr_to_mic EUC_KR MULE_INTERNAL

euc_kr_to_utf8 EUC_KR UTF8

euc_tw_to_big5 EUC_TW BIG5

euc_tw_to_mic EUC_TW MULE_INTERNAL

euc_tw_to_utf8 EUC_TW UTF8

gb18030_to_utf8 GB18030 UTF8

gbk_to_utf8 GBK UTF8

iso_8859_10_to_utf8 LATIN6 UTF8

iso_8859_13_to_utf8 LATIN7 UTF8

iso_8859_14_to_utf8 LATIN8 UTF8

iso_8859_15_to_utf8 LATIN9 UTF8

iso_8859_16_to_utf8 LATIN10 UTF8

iso_8859_1_to_mic LATIN1 MULE_INTERNAL



iso_8859_1_to_utf8 LATIN1 UTF8

iso_8859_2_to_mic LATIN2 MULE_INTERNAL

iso_8859_2_to_utf8 LATIN2 UTF8

iso_8859_2_to_windows_1250 LATIN2 WIN1250

iso_8859_3_to_mic LATIN3 MULE_INTERNAL

iso_8859_3_to_utf8 LATIN3 UTF8

iso_8859_4_to_mic LATIN4 MULE_INTERNAL

iso_8859_4_to_utf8 LATIN4 UTF8

iso_8859_5_to_koi8_r ISO_8859_5 KOI8R

iso_8859_5_to_mic ISO_8859_5 MULE_INTERNAL

iso_8859_5_to_utf8 ISO_8859_5 UTF8

iso_8859_5_to_windows_1251 ISO_8859_5 WIN1251

iso_8859_5_to_windows_866 ISO_8859_5 WIN866

iso_8859_6_to_utf8 ISO_8859_6 UTF8

iso_8859_7_to_utf8 ISO_8859_7 UTF8

iso_8859_8_to_utf8 ISO_8859_8 UTF8

iso_8859_9_to_utf8 LATIN5 UTF8

johab_to_utf8 JOHAB UTF8

koi8_r_to_iso_8859_5 KOI8R ISO_8859_5

koi8_r_to_mic KOI8R MULE_INTERNAL

koi8_r_to_utf8 KOI8R UTF8

koi8_r_to_windows_1251 KOI8R WIN1251

koi8_r_to_windows_866 KOI8R WIN866

koi8_u_to_utf8 KOI8U UTF8

mic_to_ascii MULE_INTERNAL SQL_ASCII

mic_to_big5 MULE_INTERNAL BIG5

mic_to_euc_cn MULE_INTERNAL EUC_CN

mic_to_euc_jp MULE_INTERNAL EUC_JP

mic_to_euc_kr MULE_INTERNAL EUC_KR

mic_to_euc_tw MULE_INTERNAL EUC_TW

mic_to_iso_8859_1 MULE_INTERNAL LATIN1



mic_to_iso_8859_2 MULE_INTERNAL LATIN2

mic_to_iso_8859_3 MULE_INTERNAL LATIN3

mic_to_iso_8859_4 MULE_INTERNAL LATIN4

mic_to_iso_8859_5 MULE_INTERNAL ISO_8859_5

mic_to_koi8_r MULE_INTERNAL KOI8R

mic_to_sjis MULE_INTERNAL SJIS

mic_to_windows_1250 MULE_INTERNAL WIN1250

mic_to_windows_1251 MULE_INTERNAL WIN1251

mic_to_windows_866 MULE_INTERNAL WIN866

sjis_to_euc_jp SJIS EUC_JP

sjis_to_mic SJIS MULE_INTERNAL

sjis_to_utf8 SJIS UTF8

tcvn_to_utf8 WIN1258 UTF8

uhc_to_utf8 UHC UTF8

utf8_to_ascii UTF8 SQL_ASCII

utf8_to_big5 UTF8 BIG5

utf8_to_euc_cn UTF8 EUC_CN

utf8_to_euc_jp UTF8 EUC_JP

utf8_to_euc_kr UTF8 EUC_KR

utf8_to_euc_tw UTF8 EUC_TW

utf8_to_gb18030 UTF8 GB18030

utf8_to_gbk UTF8 GBK

utf8_to_iso_8859_1 UTF8 LATIN1

utf8_to_iso_8859_10 UTF8 LATIN6

utf8_to_iso_8859_13 UTF8 LATIN7

utf8_to_iso_8859_14 UTF8 LATIN8

utf8_to_iso_8859_15 UTF8 LATIN9

utf8_to_iso_8859_16 UTF8 LATIN10

utf8_to_iso_8859_2 UTF8 LATIN2

utf8_to_iso_8859_3 UTF8 LATIN3

utf8_to_iso_8859_4 UTF8 LATIN4



utf8_to_iso_8859_5 UTF8 ISO_8859_5

utf8_to_iso_8859_6 UTF8 ISO_8859_6

utf8_to_iso_8859_7 UTF8 ISO_8859_7

utf8_to_iso_8859_8 UTF8 ISO_8859_8

utf8_to_iso_8859_9 UTF8 LATIN5

utf8_to_johab UTF8 JOHAB

utf8_to_koi8_r UTF8 KOI8R

utf8_to_koi8_u UTF8 KOI8U

utf8_to_sjis UTF8 SJIS

utf8_to_tcvn UTF8 WIN1258

utf8_to_uhc UTF8 UHC

utf8_to_windows_1250 UTF8 WIN1250

utf8_to_windows_1251 UTF8 WIN1251

utf8_to_windows_1252 UTF8 WIN1252

utf8_to_windows_1253 UTF8 WIN1253

utf8_to_windows_1254 UTF8 WIN1254

utf8_to_windows_1255 UTF8 WIN1255

utf8_to_windows_1256 UTF8 WIN1256

utf8_to_windows_1257 UTF8 WIN1257

utf8_to_windows_866 UTF8 WIN866

utf8_to_windows_874 UTF8 WIN874

windows_1250_to_iso_8859_2 WIN1250 LATIN2

windows_1250_to_mic WIN1250 MULE_INTERNAL

windows_1250_to_utf8 WIN1250 UTF8

windows_1251_to_iso_8859_5 WIN1251 ISO_8859_5

windows_1251_to_koi8_r WIN1251 KOI8R

windows_1251_to_mic WIN1251 MULE_INTERNAL

windows_1251_to_utf8 WIN1251 UTF8

windows_1251_to_windows_866 WIN1251 WIN866

windows_1252_to_utf8 WIN1252 UTF8

windows_1256_to_utf8 WIN1256 UTF8



windows_866_to_iso_8859_5 WIN866 ISO_8859_5

windows_866_to_koi8_r WIN866 KOI8R

windows_866_to_mic WIN866 MULE_INTERNAL

windows_866_to_utf8 WIN866 UTF8

windows_866_to_windows_1251 WIN866 WIN

windows_874_to_utf8 WIN874 UTF8

euc_jis_2004_to_utf8 EUC_JIS_2004 UTF8

utf8_to_euc_jis_2004 UTF8 EUC_JIS_2004

shift_jis_2004_to_utf8 SHIFT_JIS_2004 UTF8

utf8_to_shift_jis_2004 UTF8 SHIFT_JIS_2004

euc_jis_2004_to_shift_jis_2004 EUC_JIS_2004 SHIFT_JIS_2004

shift_jis_2004_to_euc_jis_2004 SHIFT_JIS_2004 EUC_JIS_2004

:
a.	



9.4.1.	format

format	C	 sprintf

format(formatstr	text	[,	formatarg	"any"	[,	...]	])

formatstr formatarg

%

%[position][flags][width]type

position

n$ n	1	 formatstr position

flags

-left-justified

width

- * *n$ n

type



s

I	SQL	 quote_ident

L	SQL	 NULL quote_nullable

% %%

SELECT	format('Hello	%s',	'World');

Hello	World

SELECT	format('Testing	%s,	%s,	%s,	%%',	'one',	'two',	'three');

Testing	one,	two,	three,	%

SELECT	format('INSERT	INTO	%I	VALUES(%L)',	'Foo	bar',	E'O\'Reilly');

INSERT	INTO	"Foo	bar"	VALUES('O''Reilly')

SELECT	format('INSERT	INTO	%I	VALUES(%L)',	'locations',	E'C:\\Program	Files');

INSERT	INTO	locations	VALUES(E'C:\\Program	Files')

width-

SELECT	format('|%10s|',	'foo');

|							foo|

SELECT	format('|%-10s|',	'foo');

|foo							|

SELECT	format('|%*s|',	10,	'foo');

|							foo|

SELECT	format('|%*s|',	-10,	'foo');

|foo							|



SELECT	format('|%-*s|',	10,	'foo');

|foo							|

SELECT	format('|%-*s|',	-10,	'foo');

|foo							|

position

SELECT	format('Testing	%3$s,	%2$s,	%1$s',	'one',	'two',	'three');

Testing	three,	two,	one

SELECT	format('|%*2$s|',	'foo',	10,	'bar');

|							bar|

SELECT	format('|%1$*2$s|',	'foo',	10,	'bar');

|							foo|

	C	 sprintfPostgreSQLformatposition position format

SELECT	format('Testing	%3$s,	%2$s,	%s',	'one',	'two',	'three');

Testing	three,	two,	three

	SQL	 %I%L 	41-1
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9.5.	

bytea

SQL 	9-11 PostgreSQL 	9-12

:	 bytea_outputescapePostgreSQL

	9-11.	 SQL

string	||	string bytea
E'\\\\Post'::bytea	||

E'\\047gres\\000'::bytea

octet_length(string) int octet_length(E'jo\\000se'::bytea)

overlay(string

placing	string	from
int	[for	int])

bytea

overlay(E'Th\\000omas'::bytea

placing	E'\\002\\003'::bytea	from

2	for	3)

position(substring

in	string) int
position(E'\\000om'::bytea	in

E'Th\\000omas'::bytea)

substring(string

[from	int]	[for	int]) bytea
substring(E'Th\\000omas'::bytea

from	2	for	3)

trim([both]	bytes

from	string) bytea stringbytes
trim(E'\\000'::bytea	from

E'\\000Tom\\000'::bytea)

	9-12 	 	9-11 	SQL	

	9-12.	



btrim(string

bytea,	bytes
bytea)

bytea stringbytes
btrim(E'\\000trim\\000'::bytea,

E'\\000'::bytea)

decode(string

text,	format
text)

bytea string formatencode
decode(E'123\\000456',

'escape')

encode(data

bytea,	format
text)

text
base64

\nnn

encode(E'123\\000456'::bytea,

'escape')

get_bit(string,
offset)

int
get_bit(E'Th\\000omas'::bytea,

45)

get_byte(string,
offset)

int
get_byte(E'Th\\000omas'::bytea,

4)

length(string) int length(E'jo\\000se'::bytea)

md5(string) text stringMD5 md5(E'Th\\000omas'::bytea)

set_bit(string,
offset,
newvalue)

bytea
set_bit(E'Th\\000omas'::bytea,

45,	0)

set_byte(string,
offset,
newvalue)

bytea
set_byte(E'Th\\000omas'::bytea,

4,	64)

get_byteset_byte	0 get_bitset_bit	0		15	

	9.20	 string_agg	33.4	
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9.6.	

bitbit	varying 	9-13

	9-13.	

|| B'10001'	||	B'011' 10001011

& B'10001'	&	B'01101' 00001

| B'10001'	|	B'01101' 11101

# B'10001'	#	B'01101' 11100

~ ~	B'10001' 01110

<< B'10001'	<<	3 01000

>> B'10001'	>>	2 00100

SQL	 length	bit_length	octet_length

	 get_bit	set_bit		0

bit

44::bit(10)																				0000101100

44::bit(3)																					100

cast(-44	as	bit(12))											111111010100

'1110'::bit(4)::integer								14

"bit"bit(1)



:	 bit(n)n	
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9.7.	

PostgreSQL SQL	LIKE SIMILAR	TOSQL:1999	 POSIX- "

"

:	 	Perl		Tcl	

	 	

SIMILAR	TO	 SIMILAR	TO	 POSIX

LIKE



9.7.1.	LIKE

string	LIKE	pattern	[ESCAPE	escape-character]

string	NOT	LIKE	pattern	[ESCAPE	escape-character]

stringpatternLIKE LIKE NOT	LIKE	 NOT	(string	LIKE

pattern)

pattern LIKE pattern	 _	 %

'abc'	LIKE	'abc'				true

'abc'	LIKE	'a%'					true

'abc'	LIKE	'_b_'				true

'abc'	LIKE	'c'						false

LIKE

	 pattern	 ESCAPE	

:	 standard_conforming_strings 	4.1.2.1	

		SQL				ESCAPE			LIKE		
)	 ESCAPE	''

ILIKELIKE	 SQLPostgreSQL



~~LIKE	 ~~*ILIKE		 !~~!~~*NOT	LIKENOT	ILIKEPostgreSQL



9.7.2.	SIMILAR	TO

string	SIMILAR	TO	pattern	[ESCAPE	escape-character]

string	NOT	SIMILAR	TO	pattern	[ESCAPE	escape-character]

SIMILAR	TO	 LIKE	SQL		SQL	 LIKE

LIKESIMILAR	TO		 LIKE SIMILAR	TO_%	POSIX	 .

.*

LIKE SIMILAR	TO	POSIX		

|

*

+

?

{m}m

{m,}m

{m,n}mn

()

[...]	POSIX	



.SIMILAR	TO

LIKE ESCAPE

'abc'	SIMILAR	TO	'abc'						true

'abc'	SIMILAR	TO	'a'								false

'abc'	SIMILAR	TO	'%(b|d)%'		true

'abc'	SIMILAR	TO	'(b|c)%'			false

substringsubstring(string	from	pattern	for	escape-character

SIMILAR	TO	 "

#"

substring('foobar'	from	'%#"o_b#"%'	for	'#')			oob

substring('foobar'	from	'#"o_b#"%'	for	'#')				NULL



9.7.3.	POSIX

	9-14 	POSIX	

	9-14.	

~ 'thomas'	~	'.*thomas.*'

~* 'thomas'	~*	'.*Thomas.*'

!~ 'thomas'	!~	'.*Thomas.*'

!~* 'thomas'	!~*	'.*vadim.*'

POSIXLIKESIMILAR	TO	Unix	 egrepsedawk

	 			 LIKE		—		

'abc'	~	'abc'				true

'abc'	~	'^a'					true

'abc'	~	'(b|d)'		true

'abc'	~	'^(b|c)'	false

POSIX

substring substring(string	from	pattern)	POSIX		

		



substring('foobar'	from	'o.b')					oob

substring('foobar'	from	'o(.)b')			o

regexp_replace	POSIX			 regexp_replace(source,	pattern,

replacement	[,	flags	])	 patternsource	 sourcereplacement

replacement\n	 \n	1		9	 n	 \& \\flags i

g g	9-22

regexp_replace('foobarbaz',	'b..',	'X')

																																			fooXbaz

regexp_replace('foobarbaz',	'b..',	'X',	'g')

																																			fooXX

regexp_replace('foobarbaz',	'b(..)',	E'X\\1Y',	'g')

																																			fooXarYXazY

regexp_matches	POSIX	 regexp_matches(string,	pattern	[,	flags

]) g pattern nn"" flags

g g	9-22

SELECT	regexp_matches('foobarbequebaz',	'(bar)(beque)');

	regexp_matches	

----------------

	{bar,beque}

(1	row)

SELECT	regexp_matches('foobarbequebazilbarfbonk',	'(b[^b]+)(b[^b]+)',	'g');

	regexp_matches	

----------------



	{bar,beque}

	{bazil,barf}

(2	rows)

SELECT	regexp_matches('foobarbequebaz',	'barbeque');

	regexp_matches	

----------------

	{barbeque}

(1	row)

regexp_matches() SELECT

SELECT	col1,	(SELECT	regexp_matches(col2,	'(bar)(beque)'))	FROM	tab;

regexp_split_to_table	POSIX	 regexp_split_to_table(string,

pattern	[,	flags	]) pattern string flags

regexp_split_to_table	9-22

regexp_split_to_arrayregexp_split_to_table regexp_split_to_array

text regexp_split_to_array(string,	pattern	[,	flags	])

regexp_split_to_table

SELECT	foo	FROM	regexp_split_to_table('the	quick	brown	fox	jumps	over	the	lazy	dog',	E'\\s+')	AS	foo;

		foo			

-------

	the				

	quick		

	brown		

	fox				

	jumps	

	over			

	the				

	lazy			



	dog				

(9	rows)

SELECT	regexp_split_to_array('the	quick	brown	fox	jumps	over	the	lazy	dog',	E'\\s+');

														regexp_split_to_array													

-----------------------------------------------

	{the,quick,brown,fox,jumps,over,the,lazy,dog}

(1	row)

SELECT	foo	FROM	regexp_split_to_table('the	quick	brown	fox',	E'\\s*')	AS	foo;

	foo	

-----

	t									

	h									

	e									

	q									

	u									

	i									

	c									

	k									

	b									

	r									

	o									

	w									

	n									

	f									

	o									

	x									

(16	rows)

9.7.3.1.	

PostgreSQL	Henry	Spencer	

RE POSIX	1003.2		 REERE egrep	 REBRE

PostgreSQLPOSIX	Perl		Tcl	POSIX RERE	 ARE
ARE		ERE		BRE		ARE		ERE			ARE	
	BRE	



:	 PostgreSQL	ARE		RE	 embedded	option	ERE
	BRE	 	9.7.3.4	 POSIX	1003.2	

|

	

	 	 	9-15 	 	9-16

	 	9-17 	

	9-15.	

(re) re	 re

(?:re) 	 "" 		ARE
.

[chars] 	 chars 	9.7.3.2	
\k k		 \\

\c
c	 	 	9.7.3.3	 	ARE		ERE		BRE

c

{ 	 {	
x x

RE	 \

:	 standard_conforming_strings 	4.1.2.1	



	9-16.	

* 	0	
+ 	1	
? 	0		1	
{m} m

{m,} m

{m,n} mn mn

*? *

+? +

?? ?

{m}? {m}

{m,}? {m,}

{m,n}? {m,n}

{...}	 mn		0		255

	ARE		 	9.7.3.5	

:	 ** ^|

	9-17.	



^

$

(?=re) repositive	lookahead	ARE
(?!re) renegative	lookahead	ARE
(?<=re) re	 positive	lookbehind	ARE
(?<!re) re	 negative	lookbehind	ARE

Lookaheadlookbehind 	 	9.7.3.3	 	

9.7.3.2.	

[]	 ^ -	 ASCII[0-9] a-

c-e	

] ^	 -	 -	 [..]	 [

ARE			ERE		BRE	

	

:	 PostgreSQL

[==]	 [.	 .] o^ [[=o=]][[=^=]]

[::]	 alnum	alphablank	cntrldigit	graphlower	print

spaceupper	xdigit	 ctype	



[[:<:]][[:>:]]	 alnum

1003.2		

9.7.3.3.	

\		ARE		 \		ERE	 \

\	ERE		ARE	

	RE	 	9-18

	9-19

	9-20

\n\n	 	9-21 	 ([bc])\1bbcc	 bccbRE	

	9-18.	

\a 	C	
\b 	C	
\B \

\cX X5 X

\e ESC 033

\f 	C	
\n 	C	
\r 	C	
\t 	C	
\uwxyz wxyz	 0xwxyz



\Ustuvwxyz stuvwxyz	 0xstuvwxyz

\v 	C	
\xhhh hhh 0xhhh

\0 0

\xy xy 0xy

\xyz xyz 0xyz

0-9a-fA-F0-7

ASCII0-127	 UTF-8Unicode	

\135	ASCII	 ]	 \135

	9-19.	

\d [[:digit:]]

\s [[:space:]]

\w [[:alnum:]_]

\D [^[:digit:]]

\S [^[:space:]]

\W [^[:alnum:]_]	

\d\s\w \D\S	 \W [a-c\d][a-c[:digit:]][a-c\D]

c^[:digit:]]

	9-20.	



\A
^	9.7.3.5

\m

\M

\y

\Y

\Z
$	9.7.3.5

[[:<:]][[:>:]]

	9-21.	

\m m m

\mnn m nn mnn mnn

:	 				

9.7.3.4.	

	RE	 ***:	RE		ARE PostgreSQL	RE		ARE

ERE		BRE	 flags	RE	 ***=		RE	

	ARE	 (?xyz) xyz	RE			—	 flags 	9-



22 flags

	9-22.	ARE	

b REBRE
c

e REERE

i
	9.7.3.5	

m n

n 	9.7.3.5	
p 	9.7.3.5	
q RE"quoted"
s

t

w "" 	9.7.3.5	
x

)	ARE		 ***:

RE		 xRE	 #	RE		RE	

\#

#

(?:



	ARE	 (?#ttt) ttt))		

***= 	RE	

9.7.3.5.	

	RE		RE		RE				RE	

	RE	

	RE	

	 {m}{m}?	

{m,n}mn

{m,n}?m	 n

	—	 |	RE	—	

|	RE	

		RE		RE	

SELECT	SUBSTRING('XY1234Z',	'Y*([0-9]{1,3})');

123



SELECT	SUBSTRING('XY1234Z',	'Y*?([0-9]{1,3})');

1

RE	 Y* Y	 Y123 123	RE		RE

Y1[0-9]{1,3}	 1

	RE		RE	

{1,1}{1,1}?	RE		 	 RE	

SELECT	regexp_matches('abc01234xyz',	'(.*)(\d+)(.*)');

Result:	{abc0123,4,xyz}

.* "" 	 \d+	

SELECT	regexp_matches('abc01234xyz',	'(.*?)(\d+)(.*)');

Result:	{abc,0,""}

RE	 	 RE

SELECT	regexp_matches('abc01234xyz',	'(?:(.*?)(\d+)(.*)){1,1}');

Result:	{abc,01234,xyz}

RE

	

	 (.*).*	 abc (a*)*bc	RE		

	x		[xX]		



[xX][^x][^xX]

.^		RE	 ^$	ARE	 \A\Z

.	 ^$

^$ .

9.7.3.6.	

	RE		256		RE	POSIX			RE

ARE		POSIX	ERE	 \	ARE		POSIX	ERE	

POSIX		BRE		ERE	

	ARE		Perl		Perl	

PostgreSQL	7.4		ARE		ERE	

	ARE	 \		

	ARE	 \[]	 \\\

9.7.3.7.	

BRE		ERE		BRE	 |+? \{\}		 {} \(\)()

^		RE	 $ *	RE		 ^

[[:>:]]	BRE	



PostgreSQL	9.6.0	
	9.	



9.8.	

PostgreSQL	/		 	9-23 	

	9-23.	

to_char(timestamp,
text)

text
to_char(current_timestamp,

'HH12:MI:SS')

to_char(interval,
text)

text
to_char(interval

'15h	2m	12s',	'HH24:MI:SS')

to_char(int,	text) text to_char(125,	'999')

to_char(double

precision,	text) text
to_char(125.8::real,

'999D9')

to_char(numeric,
text)

text to_char(-125.8,	'999D99S')

to_date(text,	text) date
to_date('05	Dec	2000',

'DD	Mon	YYYY')

to_number(text,
text)

numeric
to_number('12,454.8-',

'99G999D9S')

to_timestamp(text,
text)

timestamp	with

time	zone

to_timestamp('05	Dec	2000',

'DD	Mon	YYYY')

:	 to_timestamp	 	9-30

to_char	

	9-24



	9-24.	/

HH 	01-12
HH12 	01-12
HH24 	00-23
MI 	00-59minute	(00-59)
SS 00-59
MS 000-999
US 000000-999999
SSSS 0-86399

AM,	am,	PM	or	pm

A.M.,	a.m.,	P.M.	or	p.m.
Y,YYY 4	
YYYY 4	
YYY

YY

Y

IYYY ISO	8601	4	
IYY ISO	8601		3	
IY ISO	8601		2	
I ISO	8601	

BC,	bc,	ADad

B.C.,	b.c.,	A.D.a.d.
MONTH 	9	
Month 	9	
month 	9	



MON 	3	
Mon 	3	
mon 	3	
MM 01-12
DAY 	9	
Day 	9	
day 	9	
DY 	3	
Dy 	3	
dy 	3	
DDD 001-366

IDDD
ISO	8601	001-371	1		ISO

DD 01-31
D 17

ID 	ISO	8601	 17

W 1-5
WW 1-53
IW ISO	8601	01	-	53
CC 2	21		2001-01-01

J
	UTC		4714		11		24	

Q to_dateto_timestamp

RM I-XIII		
rm i-xiii		
TZ

tz



OF

FMMonthFMMonth 	9-25 /

	9-25.	/

FM	prefix FMMonth

TH	suffix DDTH,	e.g.,	12TH

th	suffix DDth,	e.g.,	12th

FX	prefix FX	Month	DD	Day

TM	prefix lc_time TMMonth

SP	suffix DDSP

/

FM	 PostgreSQL FM	Oracle	 FM FM

TM	 to_timestampto_dateTM

FX to_timestampto_date to_timestamp('2000				JUN',	'YYYY

MON') to_timestamp('2000				JUN',	'FXYYYY	MON')

to_timestamp FX

to_timestampto_date	 	

to_date('20096040','YYYYMMDD')	 2014-01-17

to_char	 '"Hello	Year	"YYYY' YYYY YearY

to_dateto_numberto_timestamp "XX"



	 '\"YYYY	Month\"'

YYY	2020	 95	1995

	4	 timestampdateYYYY YYYY		4		20000

to_date('200001131',	'YYYYMMDD')	4	 to_date('20000-

1131',	'YYYY-MMDD')to_date('20000Nov31',	'YYYYMonDD')

timestampdate	 YYYYYYYY,YYY	 CC CCYYY	

	ISO	8601	

to_date('2006-42-4',	'IYYY-IW-ID')2006-10-19

1

to_date('2006-291',	'IYYY-IDDD')2006-10-19

	ISO	8601		ISO	

to_date	ISO		 to_char YYYY-MM-DD	(IYYY-IDDD)

IYYY-MM-DD	

timestamp MSUS to_timestamp('12:3',	'SS:MS')	3	,	

300	12	+	0.3	 SS:MS 12:312:3012:300

0.003	=	12.003	



∶to_timestamp('15:12:02.020.001230',	'HH:MI:SS.MS.US')
12		2		+	20		+	1230	=	2.021230	

to_char(...,	'ID')extract(isodow	from	...) to_char(...,	'D')

extract(dow	from	...)

to_char(interval)HHHH12	12		36	 12HH24	23.

	9-26

	9-26.	

9

0

.	(period)

,	(comma)
PR

S

L

D

G

MI 	<	0
PL 	>	0
SG /

RN
	1		3999	

TH	or	th



V

EEEE

SGPLMI	 to_char(-12,	'MI9999')'-		12'to_char(-12,

'S9999')	 '		-12'Oracle	9MI9MI

9 9

TH

PLSGTHPostgreSQL

V10^nnV to_charV	 99.9V99

EEEE 9.99EEEE

FM9999FM9999 	9-27

	9-27.	

FM	prefix FM9999

TH	suffix 999TH

th	suffix 999th

	9-28 to_char

	9-28.	 to_char



to_char(current_timestamp,

'Day,	DD		HH12:MI:SS')
'Tuesday		,	06		05:39:18'

to_char(current_timestamp,

'FMDay,	FMDD		HH12:MI:SS')
'Tuesday,	6		05:39:18'

to_char(-0.1,	'99.99') '		-.10'

to_char(-0.1,	'FM9.99') '-.1'

to_char(0.1,	'0.9') '	0.1'

to_char(12,	'9990999.9') '				0012.0'

to_char(12,	'FM9990999.9') '0012.'

to_char(485,	'999') '	485'

to_char(-485,	'999') '-485'

to_char(485,	'9	9	9') '	4	8	5'

to_char(1485,	'9,999') '	1,485'

to_char(1485,	'9G999') '	1	485'

to_char(148.5,	'999.999') '	148.500'

to_char(148.5,	'FM999.999') '148.5'

to_char(148.5,	'FM999.990') '148.500'

to_char(148.5,	'999D999') '	148,500'

to_char(3148.5,	'9G999D999') '	3	148,500'

to_char(-485,	'999S') '485-'

to_char(-485,	'999MI') '485-'

to_char(485,	'999MI') '485	'

to_char(485,	'FM999MI') '485'

to_char(485,	'PL999') '+485'

to_char(485,	'SG999') '+485'

to_char(-485,	'SG999') '-485'

to_char(-485,	'9SG99') '4-85'

to_char(-485,	'999PR') '<485>'

to_char(485,	'L999') 'DM	485'

to_char(485,	'RN') '								CDLXXXV'



to_char(485,	'FMRN') 'CDLXXXV'

to_char(5.2,	'FMRN') 'V'

to_char(482,	'999th') '	482nd'

to_char(485,	'"Good	number:"999') 'Good	number:	485'

to_char(485.8,

'"Pre:"999"	Post:"	.999')
'Pre:	485	Post:	.800'

to_char(12,	'99V999') '	12000'

to_char(12.4,	'99V999') '	12400'

to_char(12.45,	'99V9') '	125'

to_char(0.0004859,	'9.99EEEE') '	4.86e-04'

/



PostgreSQL	9.6.0	
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9.9.	/

	9-30 / 	9-29 	 +*	 	9.8	 	8.5	 /

timetimestamp	 time	with	time	zonetimestamp	with	time	zone

time	without	time	zone	 timestamp	without	time	zone +*

date	+	integer		integer	+	date

	9-29.	/

+ date	'2001-09-28'	+	integer	'7' date	'2001-10-05'

+ date	'2001-09-28'	+	interval	'1	hour'
timestamp	'2001-09-

28	01:00:00'

+ date	'2001-09-28'	+	time	'03:00'
timestamp	'2001-09-

28	03:00:00'

+ interval	'1	day'	+	interval	'1	hour'
interval	'1	day

01:00:00'

+
timestamp	'2001-09-28	01:00'	+	interval

'23	hours'

timestamp	'2001-09-

29	00:00:00'

+ time	'01:00'	+	interval	'3	hours' time	'04:00:00'

- -	interval	'23	hours' interval	'-23:00:00'

- date	'2001-10-01'	-	date	'2001-09-28' integer	'3'	(days)
- date	'2001-10-01'	-	integer	'7' date	'2001-09-24'

- date	'2001-09-28'	-	interval	'1	hour'
timestamp	'2001-09-

27	23:00:00'

- time	'05:00'	-	time	'03:00' interval	'02:00:00'

- time	'05:00'	-	interval	'2	hours' time	'03:00:00'

-
timestamp	'2001-09-28	23:00'	-	interval

'23	hours'

timestamp	'2001-09-

28	00:00:00'

- interval	'1	day'	-	interval	'1	hour'
interval	'1	day

-01:00:00'



-
timestamp	'2001-09-29	03:00'	-

timestamp	'2001-09-27	12:00'

interval	'1	day

15:00:00'

* 900	*	interval	'1	second' interval	'00:15:00'

* 21	*	interval	'1	day' interval	'21	days'

*
double	precision	'3.5'	*	interval	'1

hour'
interval	'03:30:00'

/
interval	'1	hour'	/	double	precision

'1.5'
interval	'00:40:00'

	9-30.	/

age(timestamp,	timestamp) interval ""
age(timestamp	'2001-04-

10',	timestamp	'1957-06-

13')

age(timestamp) interval current_date
age(timestamp	'1957-06-

13')

clock_timestamp()

timestamp

with	time

zone
	9.9.4	 	

current_date date 	9.9.4	 	

current_time
time	with

time	zone
	9.9.4	 	

current_timestamp

timestamp

with	time

zone
	9.9.4	 	

date_part(text,	timestamp) double

precision
extract 	9.9.1	

date_part('hour',

timestamp	'2001-02-16

20:38:40')

date_part(text,	interval) double

precision
extract 	9.9.1	

date_part('month',

interval	'2	years	3

months')

date_trunc(text,
timestamp)

timestamp 	9.9.2	
date_trunc('hour',

timestamp	'2001-02-16

20:38:40')

date_trunc(text,	interval) interval 	9.9.2	
date_trunc('hour',

interval	'2	days	3	hours

40	minutes')



extract(field	from
timestamp)

double

precision
	9.9.1	

extract(hour	from

timestamp	'2001-02-16

20:38:40')

extract(field	from
interval)

double

precision
	9.9.1	

extract(month	from

interval	'2	years	3

months')

isfinite(date) boolean +/- isfinite(date	'2001-02-

16')

isfinite(timestamp) boolean +/- isfinite(timestamp	'2001-

02-16	21:28:30')

isfinite(interval) boolean
isfinite(interval	'4

hours')

justify_days(interval) interval 30 justify_days(interval	'35

days')

justify_hours(interval) interval 24 justify_hours(interval

'27	hours')

justify_interval(interval) interval
justify_daysjustify_hours justify_interval(interval

'1	mon	-1	hour')

localtime time 	9.9.4	 	
localtimestamp timestamp 	9.9.4	 	

make_date(year	int,	month
int,	day	int)

date make_date(2013,	7,	15)

make_interval(years	int
DEFAULT	0,	months	int
DEFAULT	0,	weeks	int
DEFAULT	0,	days	int
DEFAULT	0,	hours	int
DEFAULT	0,	mins	int
DEFAULT	0,	secs	double
precision	DEFAULT	0.0)

interval
interval

make_interval(days	=>	10)

make_time(hour	int,	min
int,	sec	double	precision)

time make_time(8,	15,	23.5)

make_timestamp(year	int,
month	int,	day	int,	hour	int,
min	int,	sec	double
precision)

timestamp
make_timestamp(2013,	7,

15,	8,	15,	23.5)



make_timestamptz(year	int,
month	int,	day	int,	hour	int,
min	int,	sec	double
precision,	[	timezone	text	])

timestamp

with	time

zone timezone	
make_timestamptz(2013,	7,

15,	8,	15,	23.5)

now()

timestamp

with	time

zone
	9.9.4	 	

statement_timestamp()

timestamp

with	time

zone
	9.9.4	 	

timeofday() text
clock_timestamptext

	9.9.4	 	

transaction_timestamp()

timestamp

with	time

zone
	9.9.4	 	

to_timestamp(double

precision)
timestamp

with	time

zone

	Unix		1970-01-01
00:00:00+00	
timestamp

to_timestamp(1284352323)

	SQL	 OVERLAPS

(start1,	end1)	OVERLAPS	(start2,	end2)

(start1,	length1)	OVERLAPS	(start2,	length2)

SELECT	(DATE	'2001-02-16',	DATE	'2001-12-21')	OVERLAPS

							(DATE	'2001-10-30',	DATE	'2002-10-30');

true

SELECT	(DATE	'2001-02-16',	INTERVAL	'100	days')	OVERLAPS

							(DATE	'2001-10-30',	DATE	'2002-10-30');

false

SELECT	(DATE	'2001-10-29',	DATE	'2001-10-30')	OVERLAPS

							(DATE	'2001-10-30',	DATE	'2001-10-31');

false

SELECT	(DATE	'2001-10-30',	DATE	'2001-10-30')	OVERLAPS



							(DATE	'2001-10-30',	DATE	'2001-10-31');

true

intervaltimestamp	with	time	zone	days	 timestamp	with	time

zone	DST interval	'1	day'	 interval	'24	hours'

CST7CDT timestamp	with	time	zone	'2005-04-02	12:00-07'	+	interval

'1	day'	timestamp	with	time	zone	'2005-04-03	12:00-06'interval	'24

hours'timestamp	with	time	zone	 timestamp	with	time	zone	'2005-04-

03	13:00-06'	 CST7CDT2005-04-03	02:00

age	 PostgreSQL age('2004-06-01',	'2004-04-30')41	mon

1	day51	mon	2	days531430

	 EXTRACT(EPOCH	FROM	...)

age//	 	

SELECT	EXTRACT(EPOCH	FROM	timestamptz	'2013-07-01	12:00:00')	-

							EXTRACT(EPOCH	FROM	timestamptz	'2013-03-01	12:00:00');

Result:	10537200

SELECT	(EXTRACT(EPOCH	FROM	timestamptz	'2013-07-01	12:00:00')	-

								EXTRACT(EPOCH	FROM	timestamptz	'2013-03-01	12:00:00'))

								/	60	/	60	/	24;

Result:	121.958333333333

SELECT	timestamptz	'2013-07-01	12:00:00'	-	timestamptz	'2013-03-01	12:00:00';

Result:	121	days	23:00:00

SELECT	age(timestamptz	'2013-07-01	12:00:00',	timestamptz	'2013-03-01	12:00:00');

Result:	4	mons



9.9.1.	EXTRACT,	date_part

EXTRACT(field	FROM	source)

extract/ source	 timestamptimeinterval date	 timestamp

field extractdouble	precision	 ∶

century

SELECT	EXTRACT(CENTURY	FROM	TIMESTAMP	'2000-12-16	12:21:13');

20

SELECT	EXTRACT(CENTURY	FROM	TIMESTAMP	'2001-02-16	20:38:40');

21

	0001-01-01	00:00:00	AD			0		1		1		

day

timestamp1-31 interval

SELECT	EXTRACT(DAY	FROM	TIMESTAMP	'2001-02-16	20:38:40');

16

SELECT	EXTRACT(DAY	FROM	INTERVAL	'40	days	1	minute');

40

decade



10

SELECT	EXTRACT(DECADE	FROM	TIMESTAMP	'2001-02-16	20:38:40');

200

dow

06

SELECT	EXTRACT(DOW	FROM	TIMESTAMP	'2001-02-16	20:38:40');

5

extractto_char(...,	'D')

doy

1	-365/366

SELECT	EXTRACT(DOY	FROM	TIMESTAMP	'2001-02-16	20:38:40');

47

epoch

timestamp	with	time	zone		1970-01-01	00:00:00	UTC	

	 date	and	timestamp	1970-01-01	00:00:00	 interval

SELECT	EXTRACT(EPOCH	FROM	TIMESTAMP	WITH	TIME	ZONE	'2001-02-16	20:38:40.12-08');

982384720.12

SELECT	EXTRACT(EPOCH	FROM	INTERVAL	'5	days	3	hours');

442800



SELECT	to_timestamp(982384720.12);

:	 2001-02-17	04:38:40.12+00

hour

0	-	23

SELECT	EXTRACT(HOUR	FROM	TIMESTAMP	'2001-02-16	20:38:40');

20

isodow

17

SELECT	EXTRACT(ISODOW	FROM	TIMESTAMP	'2001-02-18	20:38:40');

7

dow ISO	8601	

isoyear

ISO	8601	

SELECT	EXTRACT(ISOYEAR	FROM	DATE	'2006-01-01');

2005

SELECT	EXTRACT(ISOYEAR	FROM	DATE	'2006-01-02');

2006

ISO	8601	14112 ISO week



	PostgreSQL	8.3

microseconds

	1,000,000

SELECT	EXTRACT(MICROSECONDS	FROM	TIME	'17:12:28.5');

28500000

millennium

SELECT	EXTRACT(MILLENNIUM	FROM	TIMESTAMP	'2001-02-16	20:38:40');

3

19xx	2001		1		1	

milliseconds

	1000

SELECT	EXTRACT(MILLISECONDS	FROM	TIME	'17:12:28.5');

28500

minute

0	-	59

SELECT	EXTRACT(MINUTE	FROM	TIMESTAMP	'2001-02-16	20:38:40');

38



month

timestamp1	-	12	 interval	12	0	-	11

SELECT	EXTRACT(MONTH	FROM	TIMESTAMP	'2001-02-16	20:38:40');

2

SELECT	EXTRACT(MONTH	FROM	INTERVAL	'2	years	3	months');

3

SELECT	EXTRACT(MONTH	FROM	INTERVAL	'2	years	13	months');

1

quarter

1	-	4

SELECT	EXTRACT(QUARTER	FROM	TIMESTAMP	'2001-02-16	20:38:40');

1

second

0	-	59 [1]

SELECT	EXTRACT(SECOND	FROM	TIMESTAMP	'2001-02-16	20:38:40');

40

SELECT	EXTRACT(SECOND	FROM	TIME	'17:12:28.5');

28.5

timezone

	UTC		UTC		UTC	

timezone_hour



timezone_minute

week

ISO	8601			1	4		ISO	

	ISO		1		12		

01	2005	 2012-12-31	2013	 isoyearweek

SELECT	EXTRACT(WEEK	FROM	TIMESTAMP	'2001-02-16	20:38:40');

7

year

0	ADADBC

SELECT	EXTRACT(YEAR	FROM	TIMESTAMP	'2001-02-16	20:38:40');

2001

:	 +/- extract(epoch	julianyearisoyear	decadecentury

millennium)	+/-NULL PostgreSQL	9.6	

extract	 / 	9.8	

Ingresdate_partSQLextract



date_part('field',	source)

field date_part	 extract

SELECT	date_part('day',	TIMESTAMP	'2001-02-16	20:38:40');

16

SELECT	date_part('hour',	INTERVAL	'4	hours	3	minutes');

4



9.9.2.	date_trunc

date_trunctrunc

date_trunc('field',	source)

sourcetimestampinterval date	 timetimestampinterval field

timestamp	 interval

field ∶

microseconds

milliseconds

second

minute

hour

day

week

month

quarter

year

decade

century

millennium

SELECT	date_trunc('hour',	TIMESTAMP	'2001-02-16	20:38:40');

2001-02-16	20:00:00

SELECT	date_trunc('year',	TIMESTAMP	'2001-02-16	20:38:40');

2001-01-01	00:00:00



9.9.3.	AT	TIME	ZONE

AT	TIME	ZONE 	9-31

	9-31.	 AT	TIME	ZONE	Variants

timestamp	without	time	zone	AT	TIME
ZONE	zone

timestamp	with	time

zone

timestamp	with	time	zone	AT	TIME
ZONE	zone

timestamp	without

time	zone

time	with	time	zone	AT	TIME	ZONE
zone

time	with	time	zone

zone 'PST'	 INTERVAL	'-08:00'	

PST8PDT

SELECT	TIMESTAMP	'2001-02-16	20:38:40'	AT	TIME	ZONE	'MST';

2001-02-16	19:38:40-08

SELECT	TIMESTAMP	WITH	TIME	ZONE	'2001-02-16	20:38:40-05'	AT	TIME	ZONE	'MST';

2001-02-16	18:38:40

	MST	UTC-7	PSTUTC-8		ESTUTC-5	
MSTUTC-7

timezone(zone,	timestamp)	SQL	 timestamp	AT	TIME	ZONE	zone



9.9.4.	/

PostgreSQL	SQL	

CURRENT_DATE

CURRENT_TIME

CURRENT_TIMESTAMP

CURRENT_TIME(precision)

CURRENT_TIMESTAMP(precision)

LOCALTIME

LOCALTIMESTAMP

LOCALTIME(precision)

LOCALTIMESTAMP(precision)

CURRENT_TIMECURRENT_TIMESTAMP LOCALTIMELOCALTIMESTAMP

CURRENT_TIMECURRENT_TIMESTAMPLOCALTIME	 LOCALTIMESTAMP	

SELECT	CURRENT_TIME;

14:39:53.662522-05

SELECT	CURRENT_DATE;

2001-12-23

SELECT	CURRENT_TIMESTAMP;

2001-12-23	14:39:53.662522-05

SELECT	CURRENT_TIMESTAMP(2);

2001-12-23	14:39:53.66-05

SELECT	LOCALTIMESTAMP;

2001-12-23	14:39:53.662522



	

:	

PostgreSQL		SQL	

transaction_timestamp()

statement_timestamp()

clock_timestamp()

timeofday()

now()

transaction_timestamp()CURRENT_TIMESTAMP statement_timestamp()

	 statement_timestamp()transaction_timestamp()

clock_timestamp()	SQL	 timeofday()PostgreSQL

clock_timestamp() timeofday() text timestamp	with	time	zone

now()PostgreSQL transaction_timestamp()

/ now	

SELECT	CURRENT_TIMESTAMP;

SELECT	now();

SELECT	TIMESTAMP	'now';		--		DEFAULT	

:	 DEFAULT nowtimestamp		



9.9.5.	

pg_sleep(seconds)

pg_sleep_for(interval)

pg_sleep_until(timestamp	with	time	zone)

pg_sleepseconds	 secondsdouble	precision	

interval pg_sleep_until	

SELECT	pg_sleep(1.5);

SELECT	pg_sleep_for('5	minutes');

SELECT	pg_sleep_until('tomorrow	03:00');

:	 	0.01		 		

pg_sleep	

[1] 60
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9.10.	

( 	8.7	 	 	9-32

CREATE	TYPE	rainbow	AS	ENUM	('red',	'orange',	'yellow',	'green',	'blue',	'purple');

	9-32.	

enum_first(anyenum) enum_first(null::rainbow) red

enum_last(anyenum) enum_last(null::rainbow) purple

enum_range(anyenum) enum_range(null::rainbow) {red,orange,yellow,green,blue,purple}

enum_range(anyenum,

anyenum)

enum_range('orange'::rainbow,

'green'::rainbow)
{orange,yellow,green}

enum_range(NULL,

'green'::rainbow)
{red,orange,yellow,green}

enum_range('orange'::rainbow,

NULL)
{orange,yellow,green,blue,purple}

enum_range		

/
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9.11.	

pointbox	lseglinepath	polygoncircle 	9-33 	9-34 	9-35

"same	as"~= pointboxpolygoncircle = =	 <=

	9-33.	

+ box	'((0,0),(1,1))'	+	point	'(2.0,0)'

- box	'((0,0),(1,1))'	-	point	'(2.0,0)'

* / box	'((0,0),(1,1))'	*	point	'(2.0,0)'

/ / box	'((0,0),(2,2))'	/	point	'(2.0,0)'

# box	'((1,-1),(-1,1))'	#	box	'((1,1),(-2,-2))'

# #	path	'((1,0),(0,1),(-1,0))'

@-@ @-@	path	'((0,0),(1,0))'

@@ @@	circle	'((0,0),10)'

## point	'(0,0)'	##	lseg	'((2,0),(0,2))'

<-> circle	'((0,0),1)'	<->	circle	'((5,0),1)'

&& box	'((0,0),(1,1))'	&&	box	'((0,0),(2,2))'

<< circle	'((0,0),1)'	<<	circle	'((5,0),1)'

>> circle	'((5,0),1)'	>>	circle	'((0,0),1)'

&< box	'((0,0),(1,1))'	&<	box	'((0,0),(2,2))'



&> box	'((0,0),(3,3))'	&>	box	'((0,0),(2,2))'

<<| box	'((0,0),(3,3))'	<<|	box	'((3,4),(5,5))'

|>> box	'((3,4),(5,5))'	|>>	box	'((0,0),(3,3))'

&<| box	'((0,0),(1,1))'	&<|	box	'((0,0),(2,2))'

|&> box	'((0,0),(3,3))'	|&>	box	'((0,0),(2,2))'

<^ circle	'((0,0),1)'	<^	circle	'((0,5),1)'

>^ circle	'((0,5),1)'	>^	circle	'((0,0),1)'

?# lseg	'((-1,0),(1,0))'	?#	box	'((-2,-2),(2,2))'

?- ?-	lseg	'((-1,0),(1,0))'

?- point	'(1,0)'	?-	point	'(0,0)'

?| ?|	lseg	'((-1,0),(1,0))'

?| point	'(0,1)'	?|	point	'(0,0)'

?-| lseg	'((0,0),(0,1))'	?-|	lseg	'((0,0),(1,0))'

?|| lseg	'((-1,0),(1,0))'	?||	lseg	'((-1,2),(1,2))'

@> circle	'((0,0),2)'	@>	point	'(1,1)'

<@ point	'(1,1)'	<@	circle	'((0,0),2)'

~=
polygon	'((0,0),(1,1))'	~=	polygon	'((1,1),

(0,0))'

:	 PostgreSQL @><@~@	

	9-34.	

area(object) double

precision
area(box	'((0,0),(1,1))')



center(object) point center(box	'((0,0),(1,2))')

diameter(circle) double

precision

diameter(circle

'((0,0),2.0)')

height(box) double

precision
height(box	'((0,0),(1,1))')

isclosed(path) boolean
isclosed(path	'((0,0),(1,1),

(2,0))')

isopen(path) boolean
isopen(path	'[(0,0),(1,1),

(2,0)]')

length(object) double

precision

length(path	'((-1,0),

(1,0))')

npoints(path) int
npoints(path	'[(0,0),(1,1),

(2,0)]')

npoints(polygon) int
npoints(polygon	'((1,1),

(0,0))')

pclose(path) path
pclose(path	'[(0,0),(1,1),

(2,0)]')

popen(path) path
popen(path	'((0,0),(1,1),

(2,0))')

radius(circle) double

precision
radius(circle	'((0,0),2.0)')

width(box) double

precision
width(box	'((0,0),(1,1))')

	9-35.	

box(circle) box box(circle	'((0,0),2.0)')

box(point) box box(point	'(0,0)')

box(point,	point) box
box(point	'(0,0)',	point

'(1,1)')

box(polygon) box
box(polygon	'((0,0),

(1,1),(2,0))')

bound_box(box,	box) box

bound_box(box	'((0,0),

(1,1))',	box	'((3,3),

(4,4))')



circle(box) circle circle(box	'((0,0),

(1,1))')

circle(point,	double
precision)

circle
circle(point	'(0,0)',

2.0)

circle(polygon) circle
circle(polygon	'((0,0),

(1,1),(2,0))')

line(point,	point) line
line(point	'(-1,0)',

point	'(1,0)')

lseg(box) lseg
lseg(box	'((-1,0),

(1,0))')

lseg(point,	point) lseg
lseg(point	'(-1,0)',

point	'(1,0)')

path(polygon) path
path(polygon	'((0,0),

(1,1),(2,0))')

point(double	precision,
double	precision)

point point(23.4,	-44.5)

point(box) point
point(box	'((-1,0),

(1,0))')

point(circle) point
point(circle

'((0,0),2.0)')

point(lseg) point
point(lseg	'((-1,0),

(1,0))')

point(polygon) point
point(polygon	'((0,0),

(1,1),(2,0))')

polygon(box) polygon 4 polygon(box	'((0,0),

(1,1))')

polygon(circle) polygon 12 polygon(circle

'((0,0),2.0)')

polygon(npts,	circle) polygon npts
polygon(12,	circle

'((0,0),2.0)')

polygon(path) polygon
polygon(path	'((0,0),

(1,1),(2,0))')

point	0		1	 t.ppoint SELECT	p[0]	FROM	t	X		 UPDATE	t

SET	p[1]	=	...	Y	 boxlsegpoint



areaboxcirclepathareapath	 path path	'((0,0),(0,1),(2,1),

(2,2),(1,2),(1,0),(0,0))'::PATH		 path	'((0,0),(0,1),(1,1),

(1,2),(2,2),(2,1),(1,1),(1,0),(0,0))'::PATH	 path path
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9.12.	

	9-36 cidr	inet	 <<<<=	>>>>=	&&	 	

	9-36.	 cidrinet

<
inet	'192.168.1.5'	<	inet

'192.168.1.6'

<=
inet	'192.168.1.5'	<=	inet

'192.168.1.5'

=
inet	'192.168.1.5'	=	inet

'192.168.1.5'

>=
inet	'192.168.1.5'	>=	inet

'192.168.1.5'

>
inet	'192.168.1.5'	>	inet

'192.168.1.4'

<>
inet	'192.168.1.5'	<>	inet

'192.168.1.4'

<<
inet	'192.168.1.5'	<<	inet

'192.168.1/24'

<<=
inet	'192.168.1/24'	<<=	inet

'192.168.1/24'

>>
inet	'192.168.1/24'	>>	inet

'192.168.1.5'

>>=
inet	'192.168.1/24'	>>=	inet

'192.168.1/24'

&&
contains	or	is
contained	by

inet	'192.168.1/24'	&&	inet

'192.168.1.80/28'

~ 	NOT ~	inet	'192.168.1.6'

& 	AND inet	'192.168.1.6'	&	inet	'0.0.0.255'

| 	OR inet	'192.168.1.6'	|	inet	'0.0.0.255'

+ inet	'192.168.1.6'	+	25



- inet	'192.168.1.43'	-	36

-
inet	'192.168.1.43'	-	inet

'192.168.1.19'

	9-37 cidrinet abbrevhosttext

	9-37.	 cidrinet

abbrev(inet) text abbrev(inet	'10.1.0.0/16')

abbrev(cidr) text abbrev(cidr	'10.1.0.0/16')

broadcast(inet) inet broadcast('192.168.1.5/24')

family(inet) int

4

IPv4
6

IPv6

family('::1')

host(inet) text
	IP

host('192.168.1.5/24')

hostmask(inet) inet hostmask('192.168.23.20/30')

masklen(inet) int masklen('192.168.1.5/24')

netmask(inet) inet netmask('192.168.1.5/24')

network(inet) cidr network('192.168.1.5/24')

set_masklen(inet,	int) inet inet set_masklen('192.168.1.5/24',	16)

set_masklen(cidr,	int) cidr cidr
set_masklen('192.168.1.0/24'::cidr,

16)

text(inet) text
	IP

text(inet	'192.168.1.5')

inet_same_family(inet,
inet)

boolean
inet_same_family('192.168.1.5/24',

'::1')

inet_merge(inet,	inet) cidr
inet_merge('192.168.1.5/24',

'192.168.2.5/24')



cidrinet	 inetcidr inetcidr inetcidr cidr

inetcidr inet(expression)colname::cidr

	9-38 macaddr	 trunc(macaddr)	MAC	

	9-38.	 macaddr

trunc(macaddr) macaddr 3 trunc(macaddr

'12:34:56:78:90:ab')
12:34:56:00:00:00

macaddr	 ><=	 ~&|	NOTAND		OR
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9.13.	

	9-39 		9-40 		9-41 PostgreSQL	12	

	9-39.	

@@ boolean tsvectortsquery

to_tsvector('fat	cats

ate	rats')	@@

to_tsquery('cat	&

rat')

t

@@@ boolean @@

to_tsvector('fat	cats

ate	rats')	@@@

to_tsquery('cat	&

rat')

t

|| tsvector tsvector

'a:1	b:2'::tsvector

||	'c:1	d:2

b:3'::tsvector

'a':1

'b':2,5

'c':3

'd':4

&& tsquery tsquery	AND	 'fat	|	rat'::tsquery

&&	'cat'::tsquery

(	'fat'

|	'rat'

)	&

'cat'

|| tsquery tsquery	OR	 'fat	|	rat'::tsquery

||	'cat'::tsquery

(	'fat'

|	'rat'

)	|

'cat'

!! tsquery tsquery !!	'cat'::tsquery !'cat'

<-> tsquery tsquerytsquery
to_tsquery('fat')	<->

to_tsquery('rat')

'fat'	<-

>	'rat'

@> boolean tsquery
'cat'::tsquery	@>

'cat	&	rat'::tsquery
f

<@ boolean tsquery
'cat'::tsquery	<@

'cat	&	rat'::tsquery
t



:	 tsquery

tsvectortsqueryB-tree=<

	9-40.	

array_to_tsvector(text[]) tsvector tsvector array_to_tsvector('{fat,cat,rat}'::text[])

get_current_ts_config() regconfig get_current_ts_config()

length(tsvector) integer tsvector length('fat:2,4	cat:3	rat:5A'::tsvector)

numnode(tsquery) integer tsquery numnode('(fat	&	rat)	|	cat'::tsquery)

plainto_tsquery([	config

regconfig	,	]	query	text) tsquery tsquery plainto_tsquery('english',	'The	Fat	Rats')

phraseto_tsquery([	config

regconfig	,	]	query	text) tsquery tsquery
phraseto_tsquery('english',	'The	Fat

Rats')

querytree(query	tsquery) text tsquery querytree('foo	&	!	bar'::tsquery)

setweight(tsvector,	"char") tsvector tsvector
setweight('fat:2,4	cat:3

rat:5B'::tsvector,	'A')

setweight(vector	tsvector,	weight
"char",	lexemes	text[])

tsvector
lexemes	 vectorsetweight('fat:2,4	cat:3

rat:5B'::tsvector,	'A',	'{cat,rat}')

strip(tsvector) tsvector tsvector strip('fat:2,4	cat:3	rat:5A'::tsvector)

to_tsquery([	config	regconfig	,	]
query	text)

tsquery tsquery to_tsquery('english',	'The	&	Fat	&	Rats')

to_tsvector([	config	regconfig	,	]
document	text)

tsvector tsvector to_tsvector('english',	'The	Fat	Rats')

ts_delete(vector	tsvector,	lexeme
text)

tsvector vector	 lexeme
ts_delete('fat:2,4	cat:3

rat:5A'::tsvector,	'fat')



ts_delete(vector	tsvector,
lexemes	text[])

tsvector vector	 lexemes
ts_delete('fat:2,4	cat:3

rat:5A'::tsvector,	ARRAY['fat','rat'])

ts_filter(vector	tsvector,
weights	"char"[])

tsvector vector	 ts_filter('fat:2,4	cat:3b

rat:5A'::tsvector,	'{a,b}')

ts_headline([	config	regconfig,	]
document	text,	query	tsquery	[,
options	text	])

text ts_headline('x	y	z',	'z'::tsquery)

ts_rank([	weights	float4[],	]
vector	tsvector,	query	tsquery	[,
normalization	integer	])

float4 ts_rank(textsearch,	query)

ts_rank_cd([	weights	float4[],	]
vector	tsvector,	query	tsquery	[,
normalization	integer	])

float4
ts_rank_cd('{0.1,	0.2,	0.4,	1.0}',

textsearch,	query)

ts_rewrite(query	tsquery,	target
tsquery,	substitute	tsquery)

tsquery
	substitute	
	target

ts_rewrite('a	&	b'::tsquery,	'a'::tsquery,

'foo|bar'::tsquery)

ts_rewrite(query	tsquery,	select
text)

tsquery SELECT
SELECT	ts_rewrite('a	&	b'::tsquery,

'SELECT	t,s	FROM	aliases')

tsquery_phrase(query1	tsquery,
query2	tsquery)

tsquery
query2query1	

<->

tsquery_phrase(to_tsquery('fat'),

to_tsquery('cat'))

tsquery_phrase(query1	tsquery,
query2	tsquery,	distance	integer)

tsquery
query1

distancequery2

tsquery_phrase(to_tsquery('fat'),

to_tsquery('cat'),	10)

tsvector_to_array(tsvector) text[] tsvector
tsvector_to_array('fat:2,4	cat:3

rat:5A'::tsvector)

tsvector_update_trigger() trigger tsvector

CREATE	TRIGGER	...

tsvector_update_trigger(tsvcol,

'pg_catalog.swedish',	title,	body)

tsvector_update_trigger_column() trigger tsvector

CREATE	TRIGGER	...

tsvector_update_trigger_column(tsvcol,

configcol,	title,	body)

unnest(tsvector,	OUT	lexeme
text,	OUT	positions	smallint[],
OUT	weights	text)

setof

record 	tsvector	 unnest('fat:2,4	cat:3	rat:5A'::tsvector)



:	 regconfig default_text_search_config

	9-41 	

	9-41.	

ts_debug([	config

regconfig,	]	document	text,
OUT	alias	text,	OUT
description	text,	OUT
token	text,	OUT
dictionaries

regdictionary[],	OUT
dictionary	regdictionary,
OUT	lexemes	text[])

setof

record

ts_debug('english',	'The

Brightest	supernovaes')

ts_lexize(dict

regdictionary,	token	text) text[]
ts_lexize('english_stem',

'stars')

ts_parse(parser_name

text,	document	text,	OUT
tokid	integer,	OUT	token
text)

setof

record

ts_parse('default',	'foo

-	bar')

ts_parse(parser_oid	oid,
document	text,	OUT	tokid
integer,	OUT	token	text)

setof

record

ts_parse(3722,	'foo	-

bar')

ts_token_type(parser_name

text,	OUT	tokid	integer,
OUT	alias	text,	OUT
description	text)

setof

record
ts_token_type('default')

ts_token_type(parser_oid

oid,	OUT	tokid	integer,
OUT	alias	text,	OUT
description	text)

setof

record
ts_token_type(3722)



ts_stat(sqlquery	text,	[
weights	text,	]	OUT	word
text,	OUT	ndoc	integer,
OUT	nentry	integer)

setof

record
tsvector

ts_stat('SELECT	vector

from	apod')

XML	
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9.14.	XML	

xml xml	8.13	 xmlxmlparsexmlserialize



9.14.1.		XML	

	SQL		XML		XML	

9.14.1.1.	xmlcomment

xmlcomment(text)

xmlcomment	XML		XML	 "--""-"	XML	

SELECT	xmlcomment('hello');

		xmlcomment

--------------

	<!--hello-->

9.14.1.2.	xmlconcat

xmlconcat(xml[,	...])

xmlconcat	XML		XML	

SELECT	xmlconcat('<abc/>',	'<bar>foo</bar>');

						xmlconcat

----------------------



	<abc/><bar>foo</bar>

	XML		XML	
	XML		XML	

SELECT	xmlconcat('<?xml	version="1.1"?><foo/>',	'<?xml	version="1.1"	standalone="no"?><bar/>');

													xmlconcat

-----------------------------------

	<?xml	version="1.1"?><foo/><bar/>

9.14.1.3.	xmlelement

xmlelement(name	name	[,	xmlattributes(value	[AS	attname]	[,	...	

xmlelement	XML	

SELECT	xmlelement(name	foo);

	xmlelement

------------

	<foo/>

SELECT	xmlelement(name	foo,	xmlattributes('xyz'	as	bar));

				xmlelement

------------------

	<foo	bar="xyz"/>

SELECT	xmlelement(name	foo,	xmlattributes(current_date	as	bar),	'cont',	'ent');



													xmlelement

-------------------------------------

	<foo	bar="2007-01-26">content</foo>

	XML	 _xHHHH

SELECT	xmlelement(name	"foo$bar",	xmlattributes('xyz'	as	"a&b"));

												xmlelement

----------------------------------

	<foo_x0024_bar	a_x0026_b="xyz"/>

CREATE	TABLE	test	(a	xml,	b	xml);

SELECT	xmlelement(name	test,	xmlattributes(a,	b))	FROM	test;

SELECT	xmlelement(name	test,	xmlattributes('constant'),	a,	b)	FROM	test;

SELECT	xmlelement(name	test,	xmlattributes(func(a,	b)))	FROM	test;

xml	XML	

SELECT	xmlelement(name	foo,	xmlattributes('xyz'	as	bar),

																												xmlelement(name	abc),

																												xmlcomment('test'),

																												xmlelement(name	xyz));

																		xmlelement

----------------------------------------------



	<foo	bar="xyz"><abc/><!--test--><xyz/></foo>

	XML		<,	>,		&	

SQL		PostgreSQL		XML	

9.14.1.4.	xmlforest

xmlforest(content	[AS	name]	[,	...])

xmlforest	XML	

SELECT	xmlforest('abc'	AS	foo,	123	AS	bar);

										xmlforest

------------------------------

	<foo>abc</foo><bar>123</bar>

SELECT	xmlforest(table_name,	column_name)

FROM	information_schema.columns

WHERE	table_schema	=	'pg_catalog';

																																									xmlforest

-------------------------------------------------------------------------------------------

	<table_name>pg_authid</table_name><column_name>rolname</column_name>

	<table_name>pg_authid</table_name><column_name>rolsuper</column_name>

	...

xmlelement	XML		XML	 xml



	XML		XML	 xmlelement

9.14.1.5.	xmlpi

xmlpi(name	target	[,	content])

xmlpi	XML	 ?>

SELECT	xmlpi(name	php,	'echo	"hello	world";');

												xmlpi

-----------------------------

	<?php	echo	"hello	world";?>

9.14.1.6.	xmlroot

xmlroot(xml,	version	text	|	no	value	[,	standalone	yes|no|no	value

xmlroot	XML	

SELECT	xmlroot(xmlparse(document	'<?xml	version="1.1"?><content>abc</content>'),

															version	'1.0',	standalone	yes);

																xmlroot

----------------------------------------

	<?xml	version="1.0"	standalone="yes"?>

	<content>abc</content>



9.14.1.7.	xmlagg

xmlagg(xml)

xmlagg xmlconcat 	9.20	

CREATE	TABLE	test	(y	int,	x	xml);

INSERT	INTO	test	VALUES	(1,	'<foo>abc</foo>');

INSERT	INTO	test	VALUES	(2,	'<bar/>');

SELECT	xmlagg(x)	FROM	test;

								xmlagg

----------------------

	<foo>abc</foo><bar/>

ORDER	BY 	4.2.7	

SELECT	xmlagg(x	ORDER	BY	y	DESC)	FROM	test;

								xmlagg

----------------------

	<bar/><foo>abc</foo>

SELECT	xmlagg(x)	FROM	(SELECT	*	FROM	test	ORDER	BY	y	DESC)	AS	tab;

								xmlagg

----------------------

	<bar/><foo>abc</foo>



9.14.2.	XML	

xml

9.14.2.1.	IS	DOCUMENT

xml	IS	DOCUMENT

	XML		XML	 IS	DOCUMENT 	8.13	

9.14.2.2.	XMLEXISTS

XMLEXISTS(text	PASSING	[BY	REF]	xml	[BY	REF])

	XPath	 xmlexists

SELECT	xmlexists('//town[text()	=	''Toronto'']'	PASSING	BY	REF	'<towns><town>Toronto</town><town>Ottawa</town></towns>');

	xmlexists

------------

	t

(1	row)

BY	REF	PostgreSQL		SQL		SQL	 BY	REF

SQL	 xmlexists	XQuery		PostgreSQL		XPath	XQuery



9.14.2.3.	xml_is_well_formed

xml_is_well_formed(text)

xml_is_well_formed_document(text)

xml_is_well_formed_content(text)

text	XML xml_is_well_formed_document

xml_is_well_formed_content xmloptionDOCUMENTxml_is_well_formed

CONTENTxml_is_well_formed xml_is_well_formed

SET	xmloption	TO	DOCUMENT;

SELECT	xml_is_well_formed('<>');

	xml_is_well_formed	

--------------------

	f

(1	row)

SELECT	xml_is_well_formed('<abc/>');

	xml_is_well_formed	

--------------------

	t

(1	row)

SET	xmloption	TO	CONTENT;

SELECT	xml_is_well_formed('abc');

	xml_is_well_formed	

--------------------

	t

(1	row)

SELECT	xml_is_well_formed_document('<pg:foo	xmlns:pg="http://postgresql.org/stuff">bar</pg:foo>');

	xml_is_well_formed_document	

-----------------------------

	t

(1	row)

SELECT	xml_is_well_formed_document('<pg:foo	xmlns:pg="http://postgresql.org/stuff">bar</my:foo>');

	xml_is_well_formed_document	



-----------------------------

	f

(1	row)



9.14.3.		XML

xml	PostgreSQL	 xpathxpath_exists	XPath	1.0	

xpath(xpath,	xml	[,	nsarray])

xpath	XML	 xml	XPath	 xpath	(a	text	value)	XML		XPath

	XPath	

	XML	

text2	2		URI	XML		XML	

xpath

SELECT	xpath('/my:a/text()',	'<my:a	xmlns:my="http://example.com">test</my:a>',

													ARRAY[ARRAY['my',	'http://example.com']]);

	xpath		

--------

	{test}

(1	row)

SELECT	xpath('//mydefns:b/text()',	'<a	xmlns="http://example.com"><b>test</b></a>',

													ARRAY[ARRAY['mydefns',	'http://example.com']]);

	xpath

--------

	{test}



(1	row)

xpath_exists(xpath,	xml	[,	nsarray])

xpath_existsxpath	XPath		XML	 XMLEXISTS

SELECT	xpath_exists('/my:a/text()',	'<my:a	xmlns:my="http://example.com">test</my:a>',

																					ARRAY[ARRAY['my',	'http://example.com']]);

	xpath_exists		

--------------

	t

(1	row)



9.14.4.		XML

	XML		XML	

table_to_xml(tbl	regclass,	nulls	boolean,	tableforest	boolean,	targetns	text)

query_to_xml(query	text,	nulls	boolean,	tableforest	boolean,	targetns	text)

cursor_to_xml(cursor	refcursor,	count	int,	nulls	boolean,

														tableforest	boolean,	targetns	text)

xml

table_to_xmltbl regclass query_to_xmlquery cursor_to_xml

cursor

tableforest	XML	

<tablename>

		<row>

				<columnname1>data</columnname1>

				<columnname2>data</columnname2>

		</row>

		<row>

				...

		</row>

		...

</tablename>

tableforest	XML	

<tablename>

		<columnname1>data</columnname1>



		<columnname2>data</columnname2>

</tablename>

<tablename>

		...

</tablename>

...

tablerow

	XML	

xmlelement

nulls

<columnname	xsi:nil="true"/>

xsi	XML		XML	

targetns	XML	

	XML	

table_to_xmlschema(tbl	regclass,	nulls	boolean,	tableforest	boolean,	targetns	text)

query_to_xmlschema(query	text,	nulls	boolean,	tableforest	boolean,	targetns	text)

cursor_to_xmlschema(cursor	refcursor,	nulls	boolean,	tableforest	boolean,	targetns	text)

	XML		XML	

	XML		XML	



table_to_xml_and_xmlschema(tbl	regclass,	nulls	boolean,	tableforest	boolean,	targetns	text)

query_to_xml_and_xmlschema(query	text,	nulls	boolean,	tableforest	boolean,	targetns	text)

schema_to_xml(schema	name,	nulls	boolean,	tableforest	boolean,	targetns	text)

schema_to_xmlschema(schema	name,	nulls	boolean,	tableforest	boolean,	targetns	text)

schema_to_xml_and_xmlschema(schema	name,	nulls	boolean,	tableforest	boolean,	targetns	text)

database_to_xml(nulls	boolean,	tableforest	boolean,	targetns	text)

database_to_xmlschema(nulls	boolean,	tableforest	boolean,	targetns	text)

database_to_xml_and_xmlschema(nulls	boolean,	tableforest	boolean,	targetns	text)

<schemaname>

table1-mapping

table2-mapping

...

</schemaname>

tableforest

<dbname>

<schema1name>

		...



</schema1name>

<schema2name>

		...

</schema2name>

...

</dbname>

	9-1 	XSLT	 table_to_xml_and_xmlschema

XML	

	9-1.		SQL/XML		HTML		XSLT	

<?xml	version="1.0"?>

<xsl:stylesheet	version="1.0"

				xmlns:xsl="http://www.w3.org/1999/XSL/Transform"

				xmlns:xsd="http://www.w3.org/2001/XMLSchema"

				xmlns="http://www.w3.org/1999/xhtml"

>

		<xsl:output	method="xml"

						doctype-system="http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd"

						doctype-public="-//W3C/DTD	XHTML	1.0	Strict//EN"

						indent="yes"/>

		<xsl:template	match="/*">

				<xsl:variable	name="schema"	select="//xsd:schema"/>

				<xsl:variable	name="tabletypename"

																		select="$schema/xsd:element[@name=name(current())]/@type"/>

				<xsl:variable	name="rowtypename"

																		select="$schema/xsd:complexType[@name=$tabletypename]/xsd:sequence/xsd:element[@name='row']/@type"/>

				<html>

						<head>

								<title><xsl:value-of	select="name(current())"/></title>

						</head>

						<body>

								<table>

										<tr>



												<xsl:for-each	select="$schema/xsd:complexType[@name=$rowtypename]/xsd:sequence/xsd:element/@name">

														<th><xsl:value-of	select="."/></th>

												</xsl:for-each>

										</tr>

										<xsl:for-each	select="row">

												<tr>

														<xsl:for-each	select="*">

																<td><xsl:value-of	select="."/></td>

														</xsl:for-each>

												</tr>

										</xsl:for-each>

								</table>

						</body>

				</html>

		</xsl:template>

</xsl:stylesheet>

JSON	
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9.15.	JSON	

	9-42 	JSON	 	8.14	

	9-42.	 jsonjsonb	

-> int

	JSON	
	0	 '[{"a":"foo"},{"b":"bar"},

{"c":"baz"}]'::json->2
{"c":"baz"}

-> text 	JSON	 '{"a":	{"b":"foo"}}'::json-

>'a'
{"b":"foo"}

->> int 	JSON	 '[1,2,3]'::json->>2 3

->> text 	JSON	 '{"a":1,"b":2}'::json->>'b' 2

#> text[] 	JSON	 '{"a":	{"b":{"c":

"foo"}}}'::json#>'{a,b}'

{"c":

"foo"}

#>> text[] 	JSON	 '{"a":[1,2,3],"b":

[4,5,6]}'::json#>>'{a,2}'
3

:	 jsonjsonb	 //

//	NULL		 JSON//

	9-1 	 jsonb json	8.14.4	 	B	

	9-43 	 jsonb jsonb	 jsonb	8.14.3	 	8.14.4	

	9-43.	 jsonb



@> jsonb
	JSON	
JSON/?

'{"a":1,	"b":2}'::jsonb	@>

'{"b":2}'::jsonb

<@ jsonb
JSON/JSON '{"b":2}'::jsonb	<@	'{"a":1,

"b":2}'::jsonb

? text JSON '{"a":1,	"b":2}'::jsonb	?	'b'

?| text[]
'{"a":1,	"b":2,	"c":3}'::jsonb	?|

array['b',	'c']

?& text[]
'["a",	"b"]'::jsonb	?&	array['a',

'b']

|| jsonb jsonbjsonb
'["a",	"b"]'::jsonb	||	'["c",

"d"]'::jsonb

- text / / '{"a":	"b"}'::jsonb	-	'a'

- integer '["a",	"b"]'::jsonb	-	1

#- text[] JSON '["a",	{"b":1}]'::jsonb	#-	'{1,b}'

:	 ||	 	

	9-44 	 jsonjsonb	 jsonb	row_to_jsonarray_to_json

	9-44.	JSON	

to_json(anyelement)

to_jsonb(anyelement)

jsonjsonb

	
json	
	

jsonjsonb

to_json('Fred	said	"Hi."'::text)



array_to_json(anyarray	[,

pretty_bool])

	JSON	

PostgreSQL
	 	JSON	

pretty_bool

	 	1	

array_to_json('{{1,5},

{99,100}}'::int[])

row_to_json(record	[,

pretty_bool])

	JSON	

pretty_bool

1

row_to_json(row(1,'foo'))

json_build_array(VARIADIC

"any")

jsonb_build_array(VARIADIC

"any")

	JSON	
json_build_array(1,2,'3',4,5)

json_build_object(VARIADIC

"any")

jsonb_build_object(VARIADIC

"any")

	JSON	
	

json_build_object('foo',1,'bar',2)

json_object(text[])

jsonb_object(text[])

	JSON	
	 /
	 	2
/

json_object('{a,	1,	b,	"def",	c,

3.5}')

json_object('{{a,	1},{b,	"def"},

{c,	3.5}}')

json_object(keys	text[],



values	text[])

jsonb_object(keys	text[],

values	text[])

json_object

/	
json_object('{a,	b}',	'{1,2}')

:	 array_to_jsonrow_to_jsonto_json	

:	 hstorehstorejson		JSON	 hstore	JSON	

	9-45 json	jsonb

	9-45.	JSON	

json_array_length(json)

jsonb_array_length(jsonb)
int 	JSON	

json_each(json)

jsonb_each(jsonb)

setof	key

text,

value	json

setof	key 	JSON	/



text,

value

jsonb

json_each_text(json)

jsonb_each_text(jsonb)

setof	key

text,

value	text
	JSON	/

json_extract_path(from_json	json,

VARIADIC	path_elems	text[])

jsonb_extract_path(from_json

jsonb,	VARIADIC	path_elems

text[])

json

jsonb

path_elems	JSON	
#>

json_extract_path_text(from_json

json,	VARIADIC	path_elems	text[])

jsonb_extract_path_text(from_json

jsonb,	VARIADIC	path_elems

text[])

text
path_elems	JSON	
#>>

json_object_keys(json)

jsonb_object_keys(jsonb)
setof	text 	JSON	

json_populate_record(base



anyelement,	from_json	json)

jsonb_populate_record(base

anyelement,	from_json	jsonb)

anyelement
from_json base

json_populate_recordset(base

anyelement,	from_json	json)

jsonb_populate_recordset(base

anyelement,	from_json	jsonb)

setof

anyelement
from_json base

json_array_elements(json)

jsonb_array_elements(jsonb)

setof	json

setof

jsonb

	JSON		JSON	

json_array_elements_text(json)

jsonb_array_elements_text(jsonb)
setof	text 	JSON	

json_typeof(json)

jsonb_typeof(jsonb)
text

	JSON	
objectarraystringnumber

booleannull

json_to_record(json)

jsonb_to_record(jsonb)
record

	JSON	
record	



json_to_recordset(json)

jsonb_to_recordset(jsonb)

setof

record

	JSON	
record	

json_strip_nulls(from_json	json)

jsonb_strip_nulls(from_json

jsonb)

json

jsonb
from_json

jsonb_set(target	jsonb,	path

text[],	new_value	jsonb[,

create_missing	boolean])
jsonb

create_missing	
path	
new_value	 new_value

	 JSON

jsonb_insert(target	jsonb,	path

text[],	new_value	jsonb,

[insert_after	boolean])
jsonb

new_valuetarget

target		JSONB	
new_value	

insert_afterfalse	
insert_after	
target		JSONB	
target	 new_value

path	JSON	

jsonb_pretty(from_json	jsonb) text
JSON from_json



:	 	JSON		Unicode		

:	 json_populate_recordjson_populate_recordset

json_to_recordjson_to_recordset	JSON		 "" JSON

	 	JSON		

:	 jsonb_setpathtarget	 create_missing	

	 	

create_missing	

:	 json_typeofnull	SQL		NULL		

json_typeof('null'::json)null	 json_typeof(NULL::json)	SQL

	NULL

:	 json_strip_nulls	 	



	9.20	 json_agg	JSON json_object_agg	 	JSON	

jsonb_aggjsonb_object_agg

XML	
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9.16.	

CREATE	SEQUENCE 	9-46 	

	9-46.	

currval(regclass) bigint nextval

lastval() bigint nextval

nextval(regclass) bigint

setval(regclass,	bigint) bigint

setval(regclass,	bigint,	boolean) bigint is_called

regclass	 pg_class	OID	OID	 regclass

	

nextval('foo')						 foo

nextval('FOO')						 foo

nextval('"Foo"')				 Foo

∶

nextval('myschema.foo')					 myschema.foo

nextval('"myschema".foo')			

nextval('foo')														 foo

	8.18	 regclass



:	 PostgreSQL	8.1	 text		 regclass	OID		

textregclass

regclass	OID	

regclass

nextval('foo'::text)						foo

PostgreSQL	8.1		

∶

nextval

	

nextval	1	 CREATE	SEQUENCE

:	 	 nextval	

INSERT	 nextval	

"

currval

nextval nextval nextval

lastval

nextval	 currval		



setval

last_valueis_called	 truenextval

truefalsetrue falsenextval nextval currval	

SELECT	setval('foo',	42);											 nextval	43

SELECT	setval('foo',	42,	true);					

SELECT	setval('foo',	42,	false);				 nextval	42

setval

:	 setval

JSON	
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9.17.	

PostgreSQLSQL

:	



9.17.1.	CASE

SQL	CASE	if/else	

CASE	WHEN	condition	THEN	result

					[WHEN	...]

					[ELSE	result]

END

CASE conditionboolean CASEresultCASE WHEN WHEN

condition CASEELSEresultELSE

SELECT	*	FROM	test;

	a

---

	1

	2

	3

SELECT	a,

							CASE	WHEN	a=1	THEN	'one'

												WHEN	a=2	THEN	'two'

												ELSE	'other'

							END

				FROM	test;

	a	|	case

---+-------

	1	|	one

	2	|	two

	3	|	other

result	 	10.5	



"" CASE

CASE	expression

				WHEN	value	THEN	result

				[WHEN	...]

				[ELSE	result]

END

expression WHENvalue ELSEresult		C	 switch

CASE

SELECT	a,

							CASE	a	WHEN	1	THEN	'one'

														WHEN	2	THEN	'two'

														ELSE	'other'

							END

				FROM	test;

	a	|	case

---+-------

	1	|	one

	2	|	two

	3	|	other

CASE

SELECT	...	WHERE	CASE	WHEN	x	<>	0	THEN	y/x	>	1.5	ELSE	false	END;

:	 	4.2.14	 	 "CASE"



9.17.2.	COALESCE

COALESCE(value	[,	...])

COALESCE

SELECT	COALESCE(description,	short_description,	'(none)')	...

description short_descriptionshort_description (none)

CASE COALESCE		SQL	 NVLIFNULL



9.17.3.	NULLIF

NULLIF(value1,	value2)

value1value2 NULLIF	 value1	 COALESCE

SELECT	NULLIF(value,	'(none)')	...

value(none) value



9.17.4.	GREATESTLEAST

GREATEST(value	[,	...])

LEAST(value	[,	...])

GREATESTLEAST		 	10.5	 	NULL		NULL	

NULL

GREATESTLEAST	SQL		NULL		NULL	NULL		NULL
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9.18.	

	9-47

	9-47.	

=
ARRAY[1.1,2.1,3.1]::int[]	=

ARRAY[1,2,3]
t

<> ARRAY[1,2,3]	<>	ARRAY[1,2,4] t

< ARRAY[1,2,3]	<	ARRAY[1,2,4] t

> ARRAY[1,4,3]	>	ARRAY[1,2,4] t

<= ARRAY[1,2,3]	<=	ARRAY[1,2,3] t

>= ARRAY[1,4,3]	>=	ARRAY[1,4,3] t

@> ARRAY[1,4,3]	@>	ARRAY[3,1] t

<@ ARRAY[2,7]	<@	ARRAY[1,7,4,2,6] t

&& ARRAY[1,4,3]	&&	ARRAY[2,1] t

|| ARRAY[1,2,3]	||	ARRAY[4,5,6] {1,2,3,4,5,6}

||
ARRAY[1,2,3]	||	ARRAY[[4,5,6],

[7,8,9]]

{{1,2,3},{4,5,6},

{7,8,9}}

|| 3	||	ARRAY[4,5,6] {3,4,5,6}

|| ARRAY[4,5,6]	||	7 {4,5,6,7}

	B-Tree		

	8.15	 	11.2	

	9-48 	 	8.15	



	9-48.	

array_append(anyarray,
anyelement)

anyarray array_append(ARRAY[1,2],	3)

array_cat(anyarray,
anyarray)

anyarray array_cat(ARRAY[1,2,3],	ARRAY[4,5])

array_ndims(anyarray) int array_ndims(ARRAY[[1,2,3],	[4,5,6]])

array_dims(anyarray) text array_dims(ARRAY[[1,2,3],	[4,5,6]])

array_fill(anyelement,
int[],	[,	int[]])

anyarray 	1 array_fill(7,	ARRAY[3],	ARRAY[2])

array_length(anyarray,
int)

int array_length(array[1,2,3],	1)

array_lower(anyarray,
int)

int array_lower('[0:2]={1,2,3}'::int[],	1)

array_position(anyarray,
anyelement	[,	int])

int
	
)

array_position(ARRAY['sun','mon','tue','wed','thu','fri','sat'],

'mon')

array_positions(anyarray,
anyelement)

int[] ) array_positions(ARRAY['A','A','B','A'],	'A')

array_prepend(anyelement,
anyarray)

anyarray array_prepend(1,	ARRAY[2,3])

array_remove(anyarray,
anyelement)

anyarray array_remove(ARRAY[1,2,3,2],	2)

array_replace(anyarray,
anyelement,	anyelement)

anyarray array_replace(ARRAY[1,2,5,4],	5,	3)

array_to_string(anyarray,
text	[,	text])

text array_to_string(ARRAY[1,	2,	3,	NULL,	5],	',',	'*')

array_upper(anyarray,
int)

int array_upper(ARRAY[1,8,3,7],	1)

cardinality(anyarray) int 	0 cardinality(ARRAY[[1,2],[3,4]])



string_to_array(text,
text	[,	text])

text[] string_to_array('xx~^~yy~^~zz',	'~^~',	'yy')

unnest(anyarray) setof

anyelement
unnest(ARRAY[1,2])

unnest(anyarray,	anyarray
[,	...])

setof

anyelement,

anyelement

[,	...]

	
FROM
	
7.2.1.4

unnest(ARRAY[1,2],ARRAY['foo','bar','baz'])

array_positionarray_positions	 IS	NOT	DISTINCT	FROM

array_position NULL

array_positions NULLNULL	

string_to_array	NULL

string_to_array	NULL	NULL array_to_string	NULL

:	 string_to_arrayPostgreSQL	9.1	NULL

	NULL	NULL

	9.20	 array_agg
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9.19.	

	8.17	

	9-49

	9-49.	

= int4range(1,5)	=	'[1,4]'::int4range t

<> numrange(1.1,2.2)	<>	numrange(1.1,2.3) t

< int4range(1,10)	<	int4range(2,3) t

> int4range(1,10)	>	int4range(1,5) t

<= numrange(1.1,2.2)	<=	numrange(1.1,2.2) t

>= numrange(1.1,2.2)	>=	numrange(1.1,2.0) t

@> int4range(2,4)	@>	int4range(2,3) t

@>
'[2011-01-01,2011-03-01)'::tsrange	@>	'2011-

01-10'::timestamp
t

<@ int4range(2,4)	<@	int4range(1,7) t

<@ 42	<@	int4range(1,7) f

&& int8range(3,7)	&&	int8range(4,12) t

<< int8range(1,10)	<<	int8range(100,110) t

>> int8range(50,60)	>>	int8range(20,30) t

&< int8range(1,20)	&<	int8range(18,20) t

&> int8range(7,20)	&>	int8range(5,10) t

-

|-
numrange(1.1,2.2)	-|-	numrange(2.2,3.3) t



+ numrange(5,15)	+	numrange(10,20) [5,20)

* int8range(5,15)	*	int8range(10,20) [10,15)

- int8range(5,15)	-	int8range(10,20) [5,10)

<	><=	>=	B

//

	9-50

	9-50.	

lower(anyrange) lower(numrange(1.1,2.2))

upper(anyrange) upper(numrange(1.1,2.2))

isempty(anyrange) boolean isempty(numrange(1.1,2.2))

lower_inc(anyrange) boolean lower_inc(numrange(1.1,2.2))

upper_inc(anyrange) boolean upper_inc(numrange(1.1,2.2))

lower_inf(anyrange) boolean lower_inf('(,)'::daterange)

upper_inf(anyrange) boolean upper_inf('(,)'::daterange)

range_merge(anyrange,
anyrange)

anyrange
range_merge('[1,2)'::int4range,

'[3,4)'::int4range)

lowerupper lower_incupper_inclower_inf
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9.20.	

	9-51 	9-52 	9-53 		9-54 	9-55 	4.2.7	
2.7	

	9-51.	

array_agg(expression)

array_agg(expression)

avg(expression)

smallint,	int,
bigintrealdouble

precisionnumericinterval

bit_and(expression) smallintintbigintbit

bit_or(expression) smallint,	int,	bigint,	or
bit

bool_and(expression) bool bool

bool_or(expression) bool bool

count(*) 	 bigint

count(expression) any bigint

every(expression) bool bool

json_agg(expression) any json

jsonb_agg(expression) any jsonb

json_object_agg(name,

value)
(any,	any) json

jsonb_object_agg(name,

value)
(any,	any) jsonb

max(expression) /



min(expression) /

string_agg(expression,

delimiter)

(text,	text)		( bytea,
bytea)

sum(expression)

smallintint

bigintrealdouble

precisionnumeric

intervalmoney

smallintintbigint

xmlagg(expression) xml xml

count sum array_agg coalesce

	

:	 bool_andbool_or	SQL	 everyanysomeany	some

SELECT	b1	=	ANY((SELECT	b2	FROM	t2	...))	FROM	t1	...;

ANY

:	 count	SQL	

SELECT	count(*)	FROM	sometable;

PostgreSQL



array_agg	json_aggjsonb_agg

json_object_aggjsonb_object_aggstring_aggxmlagg ORDER	BY

4.2.7	

SELECT	xmlagg(x)	FROM	(SELECT	x	FROM	test	ORDER	BY	y	DESC)	AS	tab;

	SQL	

	9-52 N N

	9-52.	

corr(Y,	X) double	precision double	precision Yes
covar_pop(Y,	X) double	precision double	precision Yes
covar_samp(Y,	X) double	precision double	precision Yes
regr_avgx(Y,	X) double	precision double	precision Yes 	
regr_avgy(Y,	X) double	precision double	precision Yes 	
regr_count(Y,	X) double	precision bigint Yes
regr_intercept(Y,	X) double	precision double	precision Yes X,	
regr_r2(Y,	X) double	precision double	precision Yes
regr_slope(Y,	X) double	precision double	precision Yes X,	

regr_sxx(Y,	X) double	precision double	precision Yes
sum(

sum(
""

regr_sxy(Y,	X) double	precision double	precision Yes

sum(

sum(
sum(
""



regr_syy(Y,	X) double	precision double	precision Yes
sum(

sum(
""

stddev(expression)

smallintint

bigintrealdouble

precisionnumeric

double	precision

numeric
Yes stddev_samp

stddev_pop(expression)

smallintint

bigintrealdouble

precisionnumeric

double	precision

numeric
Yes

stddev_samp(expression)

smallintint

bigintrealdouble

precisionnumeric

double	precision

numeric
Yes

variance(expression)
smallintint

bigintrealdouble

precisionnumeric

double	precision

numeric
Yes var_samp

var_pop(expression)
smallintint

bigintrealdouble

precisionnumeric

double	precision

numeric
Yes

var_samp(expression)
smallintint

bigintrealdouble

precisionnumeric

double	precision

numeric
Yes

	9-53 	 	 ""

	9-53.	

mode()	WITHIN	GROUP	(ORDER

BY	sort_expression)
	 No

percentile_cont(fraction)

WITHIN	GROUP	(ORDER	BY

sort_expression)

double

precision

double	precision

interval
No

percentile_cont(fractions)

WITHIN	GROUP	(ORDER	BY
double double	precision No fractions



sort_expression) precision[] interval 	

percentile_disc(fraction)

WITHIN	GROUP	(ORDER	BY

sort_expression)

double

precision
No

percentile_disc(fractions)

WITHIN	GROUP	(ORDER	BY

sort_expression)

double

precision[] No fractions

	

	9-53 	 fraction	 	0		1		

	9-54 	 	9.21	 	

	9-54.	

rank(args)	WITHIN	GROUP

(ORDER	BY	sorted_args)

VARIADIC

"any"

VARIADIC

"any"
bigint No

dense_rank(args)	WITHIN

GROUP	(ORDER	BY

sorted_args)

VARIADIC

"any"

VARIADIC

"any"
bigint No

percent_rank(args)	WITHIN

GROUP	(ORDER	BY

sorted_args)

VARIADIC

"any"

VARIADIC

"any"

double

precision No 0

1

cume_dist(args)	WITHIN

GROUP	(ORDER	BY

sorted_args)

VARIADIC

"any"

VARIADIC

"any"

double

precision No 1/N

1

args	 sorted_args	

	9-55.	



GROUPING(args...) integer

	7.2.4	 	 GROUPING	

=>	SELECT	*	FROM	items_sold;

	make		|	model	|	sales

-------+-------+-------

	Foo			|	GT				|		10

	Foo			|	Tour		|		20	

	Bar			|	City		|		15

	Bar			|	Sport	|		5

(4	rows)

=>	SELECT	make,	model,	GROUPING(make,model),	sum(sales)	FROM	items_sold	GROUP	BY	ROLLUP(make,model);

	make		|	model	|	grouping	|	sum

-------+-------+----------+-----

	Foo			|	GT				|								0	|	10

	Foo			|	Tour		|								0	|	20

	Bar			|	City		|								0	|	15

	Bar			|	Sport	|								0	|	5

	Foo			|							|								1	|	30

	Bar			|							|								1	|	20

							|							|								3	|	50

(7	rows)



PostgreSQL	9.6.0	
	9.	



9.21.	

	3.5	 	 	4.2.8	

	9-56 	 OVER

	9-56.	

row_number() bigint 1
rank() bigint 	 row_number

dense_rank() bigint 	

percent_rank()
double

precision
	( rank-	1)	/	(	-	1)

cume_dist()
double

precision
	(		)/()

ntile(num_buckets

integer)
integer 1

lag(value	anyelement	[,

offset	integer	[,	default

anyelement	]])
value

value	 offset

	 ( value)	 offset

default offset

1 default

lead(value	anyelement	[,

offset	integer	[,	default

anyelement	]])
value

valueoffset default

( value) offsetdefault

offset1 default

first_value(value	any)
same	type

as	value
value

last_value(value	any) value value

nth_value(value	any,	nth

integer)
value nth1 value



	9-56 ORDER	BY	 ORDER	BY

first_valuelast_valuenth_value"" last_value nth_value

OVERRANGEROWS 	4.2.8	

	 ORDER	BY""

PRECEDING	AND	UNBOUNDED	FOLLOWING	

:	 SQL	 leadlagfirst_valuelast_valuenth_value	 RESPECT

NULLSIGNORE	NULLS	 PostgreSQL RESPECT	NULLS	

nth_valueFROM	FIRSTFROM	LAST	 FROM	FIRST ORDER	BY

FROM	LAST



PostgreSQL	9.6.0	
	9.	



9.22.	

PostgreSQLSQL/



9.22.1.	EXISTS

EXISTS	(subquery)

EXISTSSELECT	 EXISTS"" 	 EXISTS""

	

	

col2	 tab1 tab2 ∶

SELECT	col1

FROM	tab1

WHERE	EXISTS	(SELECT	1	FROM	tab2	WHERE	col2	=	tab1.col2);



9.22.2.	IN

expression	IN	(subquery)

		

	

EXISTS

row_constructor	IN	(subquery)

IN	 	4.2.13	 		 IN"true"	 ""

	SQL				



9.22.3.	NOT	IN

expression	NOT	IN	(subquery)

	

	

EXISTS

row_constructor	NOT	IN	(subquery)

NOT	IN	 	4.2.13	 		 NOT	IN"true"	 ""

	SQL				



9.22.4.	ANY/SOME

expression	operator	ANY	(subquery)

expression	operator	SOME	(subquery)

		

SOMEANY IN=	ANY

	 ANY		SQL	

EXISTS

row_constructor	operator	ANY	(subquery)

row_constructor	operator	SOME	(subquery)

	4.2.13	 	 ANY"" "" 	NULL

NULL

	9.23.5	



9.22.5.	ALL

expression	operator	ALL	(subquery)

ALL			

NOT	IN<>	ALL

EXISTS

row_constructor	operator	ALL	(subquery)

ALL 	4.2.13	 			 ALL"" "" 	NULL

	NULL

	9.23.5	



9.22.6.	

row_constructor	operator	(subquery)

	4.2.13	 			

	9.23.5	



PostgreSQL	9.6.0	
	9.	



9.23.	

	



9.23.1.	IN

expression	IN	(value	[,	...])

expression	=	value1

OR

expression	=	value2

OR

...



9.23.2.	NOT	IN

expression	NOT	IN	(value	[,	...])

""

expression	<>	value1

AND

expression	<>	value2

AND

...

:	 x	NOT	IN	yNOT	(x	IN	y) NOT	ININ



9.23.3.	ANY/SOME	(array)

expression	operator	ANY	(array	expression)

expression	operator	SOME	(array	expression)

ANY ANY ANY	SQL	

SOMEANY



9.23.4.	ALL	(array)

expression	operator	ALL	(array	expression)

ALL ALL ALL	SQL	



9.23.5.	

row_constructor	operator	row_constructor

	4.2.13	 	=	<>	<	<=	>	>=	B	

:	 Errors	related	to	the	number	or	types	of	elements	might	not
occur	if	the	comparison	is	resolved	using	earlier	columns.

=<>

<<=>>= ROW(1,2,NULL)	<	ROW(1,3,0)

:	 PostgreSQL	8.2 <<=>>=	SQL	 ROW(a,b)	<	ROW(c,d)a

<	c	AND	b	<	da	<	c	OR	(a	=	c	AND	b	<	d)

row_constructor	IS	DISTINCT	FROM	row_constructor

<>

row_constructor	IS	NOT	DISTINCT	FROM	row_constructor



=



9.23.6.	

record	operator	record

SQL		NULL		NULL		NULL		NULL
	9.22	 	NULL		NULL		NULL

	=	<>	<	<=	>	 >=	B		B	 =	

NOT	]	DISTINCT	FROM

	B		 *=,	*<>,	



PostgreSQL	9.6.0	
	9.	



9.24.	

	 	9-57

	9-57.	

generate_series(start,
stop) intbigintnumeric

setof	intsetof

bigintsetof

numeric	() 	1

generate_series(start,
stop,	step) intbigintnumeric

setof	intsetof

bigintsetof

numeric	() step

generate_series(start,
stop,	step	interval)

timestamptimestamp

with	time	zone

setof

timestampsetof

timestamp	with

time	zone
step

step startstop step startstop NULL step

SELECT	*	FROM	generate_series(2,4);

	generate_series

-----------------

															2

															3

															4

(3	rows)

SELECT	*	FROM	generate_series(5,1,-2);

	generate_series

-----------------

															5

															3

															1

(3	rows)



SELECT	*	FROM	generate_series(4,3);

	generate_series

-----------------

(0	rows)

SELECT	generate_series(1.1,	4,	1.3);

	generate_series	

-----------------

													1.1

													2.4

													3.7

(3	rows)

--	+

SELECT	current_date	+	s.a	AS	dates	FROM	generate_series(0,14,7)	AS	s(a);

			dates

------------

	2004-02-05

	2004-02-12

	2004-02-19

(3	rows)

SELECT	*	FROM	generate_series('2008-03-01	00:00'::timestamp,

																														'2008-03-04	12:00',	'10	hours');

			generate_series			

---------------------

	2008-03-01	00:00:00

	2008-03-01	10:00:00

	2008-03-01	20:00:00

	2008-03-02	06:00:00

	2008-03-02	16:00:00

	2008-03-03	02:00:00

	2008-03-03	12:00:00

	2008-03-03	22:00:00

	2008-03-04	08:00:00

(9	rows)

	9-58.	

generate_subscripts(array	anyarray,	dim	int) setof

int

generate_subscripts(array	anyarray,	dim	int,
reverse	boolean)

setof

int



generate_subscripts	NULL		NULL	

--	

SELECT	generate_subscripts('{NULL,1,NULL,2}'::int[],	1)	AS	s;

	s	

---

	1

	2

	3

	4

(4	rows)

--	

SELECT	*	FROM	arrays;

									a										

--------------------

	{-1,-2}

	{100,200,300}

(2	rows)

SELECT	a	AS	array,	s	AS	subscript,	a[s]	AS	value

FROM	(SELECT	generate_subscripts(a,	1)	AS	s,	a	FROM	arrays)	foo;

					array					|	subscript	|	value

---------------+-----------+-------

	{-1,-2}							|									1	|				-1

	{-1,-2}							|									2	|				-2

	{100,200,300}	|									1	|			100

	{100,200,300}	|									2	|			200

	{100,200,300}	|									3	|			300

(5	rows)

--		2D	

CREATE	OR	REPLACE	FUNCTION	unnest2(anyarray)

RETURNS	SETOF	anyelement	AS	$$

select	$1[i][j]

			from	generate_subscripts($1,1)	g1(i),

								generate_subscripts($1,2)	g2(j);

$$	LANGUAGE	sql	IMMUTABLE;

CREATE	FUNCTION

SELECT	*	FROM	unnest2(ARRAY[[1,2],[3,4]]);

	unnest2	

---------

							1

							2

							3



							4

(4	rows)

FROM	 WITH	ORDINALITY bigint	11	

--	WITH	ORDINALITY

SELECT	*	FROM	pg_ls_dir('.')	WITH	ORDINALITY	AS	t(ls,n);

							ls								|	n

-----------------+----

	pg_serial							|		1

	pg_twophase					|		2

	postmaster.opts	|		3

	pg_notify							|		4

	postgresql.conf	|		5

	pg_tblspc							|		6

	logfile									|		7

	base												|		8

	postmaster.pid		|		9

	pg_ident.conf			|	10

	global										|	11

	pg_clog									|	12

	pg_snapshots				|	13

	pg_multixact				|	14

	PG_VERSION						|	15

	pg_xlog									|	16

	pg_hba.conf					|	17

	pg_stat_tmp					|	18

	pg_subtrans					|	19

(19	rows)



PostgreSQL	9.6.0	
	9.	



9.25.	

	9-59

	28.2.2	

	9-59.	

current_catalog name SQL	 ""
current_database() name

current_query() text

current_schema[()] name

current_schemas(boolean) name[]

current_user name

inet_client_addr() inet

inet_client_port() int

inet_server_addr() inet

inet_server_port() int

pg_backend_pid() int 	ID

pg_blocking_pids(int) int[] 	ID		ID

pg_conf_load_time()

timestamp

with	time

zone

pg_my_temp_schema() oid 	OID	0

pg_is_other_temp_schema(oid) boolean

pg_listening_channels() setof	text

pg_notification_queue_usage() double 0-1



pg_postmaster_start_time()

timestamp

with	time

zone

pg_trigger_depth() int
PostgreSQL	0

session_user name

user name current_user

version() text

PostgreSQL
server_version_num

:	 current_catalogcurrent_schemacurrent_usersession_user

userSQL		PostgreSQL	 current_schema

session_user SET	SESSION	AUTHORIZATION current_user

	 SET	ROLE SECURITY	DEFINER	Unix	

current_schema	 current_schemas(boolean) pg_catalog

:	

SET	search_path	TO	schema	[,	schema,	...]

inet_client_addr	IP	 inet_client_port	 inet_server_addr	IP	



inet_server_port	Unix		NULL

pg_blocking_pids	ID		 	ID		

ID pg_backend_pid		 	PID	

pg_conf_load_time	 timestamp	with	time	zone	

postmaster	

pg_my_temp_schema	OID	OID		OID

pg_is_other_temp_schema

pg_listening_channels		 pg_notification_queue_usage

double	 LISTENNOTIFY

pg_postmaster_start_timetimestamp	with	time	zone

version	 PostgreSQL	 server_version	

server_version_num	(8.2) 	PQserverVersion	

	9-60 	5.6	

	9-60.	

has_any_column_privilege(user,	table,	privilege) boolean

has_any_column_privilege(table,	privilege) boolean

has_column_privilege(user,	table,	column,	privilege) boolean

has_column_privilege(table,	column,	privilege) boolean

has_database_privilege(user,	database,	privilege) boolean



has_database_privilege(database,	privilege) boolean

has_foreign_data_wrapper_privilege(user,	fdw,	privilege) boolean

has_foreign_data_wrapper_privilege(fdw,	privilege) boolean

has_function_privilege(user,	function,	privilege) boolean

has_function_privilege(function,	privilege) boolean

has_language_privilege(user,	language,	privilege) boolean

has_language_privilege(language,	privilege) boolean

has_schema_privilege(user,	schema,	privilege) boolean

has_schema_privilege(schema,	privilege) boolean

has_sequence_privilege(user,	sequence,	privilege) boolean

has_sequence_privilege(sequence,	privilege) boolean

has_server_privilege(user,	server,	privilege) boolean

has_server_privilege(server,	privilege) boolean

has_table_privilege(user,	table,	privilege) boolean

has_table_privilege(table,	privilege) boolean

has_tablespace_privilege(user,	tablespace,	privilege) boolean

has_tablespace_privilege(tablespace,	privilege) boolean

has_type_privilege(user,	type,	privilege) boolean

has_type_privilege(type,	privilege) boolean

pg_has_role(user,	role,	privilege) boolean

pg_has_role(role,	privilege) boolean

row_security_active(table) boolean

has_table_privilege		OID	 pg_authid.oid	 public

PUBLIC	 current_user		OID		 has_table_privilege

			



TRIGGERWITH	GRANT	OPTION

SELECT	has_table_privilege('myschema.mytable',	'select');

SELECT	has_table_privilege('joe',	'mytable',	'INSERT,	SELECT	WITH	GRANT	OPTION');

has_sequence_privilege has_table_privilege USAGESELECTUPDATE

has_any_column_privilege has_table_privilege

SELECTINSERTUPDATEREFERENCES has_table_privilege

has_any_column_privilege has_any_column_privilege

has_column_privilege has_table_privilege

SELECTINSERTUPDATEREFERENCES

has_database_privilege	 has_table_privilege

CREATECONNECTTEMPORARYTEMP TEMPORARY

has_function_privilege has_table_privilege	OID	 regprocedure

	 	8.18	 EXECUTE

SELECT	has_function_privilege('joeuser',	'myfunc(int,	text)',	'execute');

has_foreign_data_wrapper_privilege has_table_privilegeUSAGE

has_language_privilege		 has_table_privilegeUSAGE

has_schema_privilege		 has_table_privilegeCREATEUSAGE



has_server_privilege		 has_table_privilegeUSAGE

has_tablespace_privilege	 has_table_privilegeCREATE

pg_has_role	 has_table_privilegepublic MEMBERUSAGEMEMBER

SET	ROLE USAGESET	ROLE

row_security_active	 current_user	

row_security_activecurrent_user		OID	

	9-61

SELECT	relname	FROM	pg_class	WHERE	pg_table_is_visible(oid);

	9-61.	

pg_collation_is_visible(collation_oid) boolean

pg_conversion_is_visible(conversion_oid) boolean

pg_function_is_visible(function_oid) boolean

pg_opclass_is_visible(opclass_oid) boolean

pg_operator_is_visible(operator_oid) boolean

pg_opfamily_is_visible(opclass_oid) boolean

pg_table_is_visible(table_oid) boolean

pg_ts_config_is_visible(config_oid) boolean

pg_ts_dict_is_visible(dict_oid) boolean

pg_ts_parser_is_visible(parser_oid) boolean



pg_ts_template_is_visible(template_oid) boolean

pg_type_is_visible(type_oid) boolean

	 pg_table_is_visible	

	OID		OID	
regclassregtyperegprocedureregoperatorregconfigregdictionary

SELECT	pg_type_is_visible('myschema.widget'::regtype);

	—	

	9-62

	9-62.	

format_type(type_oid,	typemod) text 	SQL	

pg_get_constraintdef(constraint_oid) text

pg_get_constraintdef(constraint_oid,
pretty_bool)

text

pg_get_expr(pg_node_tree,	relation_oid) text 	Var	

pg_get_expr(pg_node_tree,	relation_oid,
pretty_bool)

text 	Var	

pg_get_functiondef(func_oid) text

pg_get_function_arguments(func_oid) text

pg_get_function_identity_arguments(func_oid) text

pg_get_function_result(func_oid) text RETURNS

pg_get_indexdef(index_oid) text CREATE	INDEX



pg_get_indexdef(index_oid,	column_no,
pretty_bool)

text CREATE	INDEX

pg_get_keywords() setof	record 	SQL	

pg_get_ruledef(rule_oid) text CREATE	RULE

pg_get_ruledef(rule_oid,	pretty_bool) text CREATE	RULE

pg_get_serial_sequence(table_name,
column_name)

text serialsmallserial

pg_get_triggerdef(trigger_oid) text
CREATE	[	CONSTRAINT	]

TRIGGER

pg_get_triggerdef(trigger_oid,	pretty_bool) text
CREATE	[	CONSTRAINT	]

TRIGGER

pg_get_userbyid(role_oid) name 	OID	

pg_get_viewdef(view_name) text SELECT

pg_get_viewdef(view_name,	pretty_bool) text SELECT

pg_get_viewdef(view_oid) text SELECT

pg_get_viewdef(view_oid,	pretty_bool) text SELECT

pg_get_viewdef(view_oid,	wrap_column_int) text SELECT

pg_index_column_has_property(index_oid,
column_no,	prop_name)

boolean

pg_index_has_property(index_oid,	prop_name) boolean

pg_indexam_has_property(am_oid,	prop_name) boolean

pg_options_to_table(reloptions) setof	record /

pg_tablespace_databases(tablespace_oid) setof	oid 	OID	

pg_tablespace_location(tablespace_oid) text

pg_typeof(any) regtype

collation	for	(any) text

to_regclass(rel_name) regclass OID

to_regproc(func_name) regproc OID



to_regprocedure(func_name) regprocedure OID

to_regoper(operator_name) regoper OID

to_regoperator(operator_name) regoperator OID

to_regtype(type_name) regtype OID

to_regnamespace(schema_name) regnamespace OID

to_regrole(role_name) regrole OID

format_type	SQL		OID		NULL

pg_get_keywords	SQL	 word catcode U C	 T R

catdesc

pg_get_constraintdefpg_get_indexdefpg_get_ruledefpg_get_triggerdef

pg_get_expr

pg_get_viewdefSELECT "" PostgreSQL

pg_get_functiondefCREATE	OR	REPLACE	FUNCTION

pg_get_function_arguments CREATE	FUNCTION

pg_get_function_resultRETURNS

pg_get_function_identity_arguments ALTER	FUNCTION

pg_get_serial_sequence	NULL 	9.16

ALTER	SEQUENCE	OWNED	BY pg_get_owned_sequenceserialbigserial

pg_get_userbyid	OID	

pg_index_column_has_propertypg_index_has_property	

pg_indexam_has_property	 	



65	

	9-63.	

asc

desc

nulls_first

nulls_last

orderable

distance_orderable "distance"	 ORDER	BY	col	<->	constant

returnable

search_array col	=	ANY(array)

search_nulls IS	NULLIS	NOT	NULL

	9-64.	

clusterable CLUSTER

index_scan

bitmap_scan

backward_scan

	9-65.	

can_order ASCDESC	 CREATE	INDEX

can_unique



can_multi_col

can_exclude

pg_class.reloptionspg_attribute.attoptions pg_options_to_table

option_name/option_value

pg_tablespace_databases	OID

pg_tablespace_databasespg_class

pg_typeof	OID	SQL	 regtype	OID	 	8.18	 	OID	

SELECT	pg_typeof(33);

	pg_typeof	

-----------

	integer

(1	row)	

SELECT	typlen	FROM	pg_type	WHERE	oid	=	pg_typeof(33);

	typlen	

--------

						4

(1	row)

collation	for

SELECT	collation	for	(description)	FROM	pg_description	LIMIT	1;

	pg_collation_for	

------------------

	"default"

(1	row)

SELECT	collation	for	('foo'	COLLATE	"de_DE");

	pg_collation_for	

------------------

	"de_DE"



(1	row)

to_regclassto_regproc	to_regprocedureto_regoper

to_regoperatorto_regtype	to_regnamespaceto_regrole	

regclassregprocregprocedure	regoperregoperatorregtype	regnamespace

regrole	 OID	

	9-66

	9-66.	

pg_describe_object(catalog_id,	object_id,
object_sub_id)

text

pg_identify_object(catalog_id	oid,
object_id	oid,	object_sub_id	integer)

type	text,	schema	text,
name	text,	identity
text

pg_identify_object_as_address(catalog_id

oid,	object_id	oid,	object_sub_id	integer)
type	text,	name	text[],
args	text[]

pg_get_object_address(type	text,	name
text[],	args	text[])

catalog_id	oid,
object_id	oid,
object_sub_id	int32

pg_describe_object	 	OID	OID		ID		

pg_depend

pg_identify_object	 	 	OID	OID		ID		

	 schema	 NULL	name	



pg_identify_object_as_address	 	 	OID	OID		ID	

	 	 type

pg_get_object_address

pg_get_object_address	 	

pg_describe_object	catalog_idOID	 object_idOID object_sub_id

pg_identify_object_as_address

	9-67 COMMENT

	9-67.	

col_description(table_oid,	column_number) text

obj_description(object_oid,	catalog_name) text

obj_description(object_oid) text

shobj_description(object_oid,	catalog_name) text

col_description	OID	 obj_description	OID

obj_description	OID	 obj_description(123456,'pg_class')

OID	123456 obj_description	OID	OID	

shobj_descriptionobj_description

	9-68

	9-68.		ID	



txid_current() bigint ID
txid_current_snapshot() txid_snapshot

txid_snapshot_xip(txid_snapshot) setof	bigint 	ID

txid_snapshot_xmax(txid_snapshot) bigint xmax

txid_snapshot_xmin(txid_snapshot) bigint xmin

txid_visible_in_snapshot(bigint,
txid_snapshot)

boolean
	ID	
	ID

	ID	 xid	32		40		64	 "" txid_snapshot	ID

	9-69

	9-69.	

xmin 	ID	txid
xmax 	txid	txid	

xip_list
	txid xminxmax	txid xmax	txid
txid		txid

txid_snapshotxmin:xmax:xip_list10:20:10,14,15xmin=10,	xmax=20,

xip_list=10,	14,	15

	9-70 	 	 track_commit_timestamp

	9-70.	

pg_xact_commit_timestamp(xid) timestamp	with	time	zone

pg_last_committed_xact() xid	xid,	timestamp	timestamp
with	time	zone

ID



	9-71 initdb		 	

	9-71.	Control	Data	Functions

pg_control_checkpoint() record

pg_control_system() record

pg_control_init() record

pg_control_recovery() record

pg_control_checkpoint	 	9-72 	

	9-72.	 pg_control_checkpoint	

checkpoint_location pg_lsn

prior_location pg_lsn

redo_location pg_lsn

redo_wal_file text

timeline_id integer

prev_timeline_id integer

full_page_writes boolean

next_xid text

next_oid oid

next_multixact_id xid

next_multi_offset xid

oldest_xid xid

oldest_xid_dbid oid

oldest_active_xid xid

oldest_multi_xid xid



oldest_multi_dbid oid

oldest_commit_ts_xid xid

newest_commit_ts_xid xid

checkpoint_time timestamp	with	time	zone

pg_control_system	 	9-73

	9-73.	 pg_control_system	

pg_control_version integer

catalog_version_no integer

system_identifier bigint

pg_control_last_modified timestamp	with	time	zone

pg_control_init	 	9-74

	9-74.	 pg_control_init	

max_data_alignment integer

database_block_size integer

blocks_per_segment integer

wal_block_size integer

bytes_per_wal_segment integer

max_identifier_length integer

max_index_columns integer

max_toast_chunk_size integer

large_object_chunk_size integer

bigint_timestamps boolean

float4_pass_by_value boolean



float8_pass_by_value boolean

data_page_checksum_version integer

pg_control_recovery	 	9-75

	9-75.	 pg_control_recovery	

min_recovery_end_location pg_lsn

min_recovery_end_timeline integer

backup_start_location pg_lsn

backup_end_location pg_lsn

end_of_backup_record_required boolean
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9.26.	

PostgreSQL



9.26.1.	

	9-76

	9-76.	

current_setting(setting_name	[,	missing_ok	]) text

set_config(setting_name,	new_value,	is_local) text

current_settingsetting_name SQLSHOW

SELECT	current_setting('datestyle');

	current_setting

-----------------

	ISO,	MDY

(1	row)

setting_name	 current_setting	 missing_oktrue

set_configsetting_namenew_value	 is_localtrue	 false	

SQL		 SET

SELECT	set_config('log_statement_stats',	'off',	false);

	set_config

------------

	off

(1	row)



9.26.2.	

	9-77

	9-77.	

pg_cancel_backend(pid	int) boolean 	 	
pg_reload_conf() boolean

pg_rotate_logfile() boolean

pg_terminate_backend(pid	int) boolean 	 	

truefalse

pg_cancel_backendpg_terminate_backend	ID	 SIGINTSIGTERM

ID pg_stat_activitypid postgres	Unix	 psWindows

pg_stat_activityusename

pg_reload_confSIGHUP	

pg_rotate_logfile	



9.26.3.	

	9-78 pg_is_in_backuppg_backup_start_timepg_xlog_location_diff

	9-78.	

pg_create_restore_point(name	text) pg_lsn

pg_current_xlog_flush_location() pg_lsn

pg_current_xlog_insert_location() pg_lsn

pg_current_xlog_location() pg_lsn

pg_start_backup(label	text	[,	fast
boolean	[,	exclusive	boolean	]])

pg_lsn

pg_stop_backup() pg_lsn

	
EXECUTE	

pg_stop_backup(exclusive	boolean) setof	record

		
EXECUTE	

pg_is_in_backup() bool

pg_backup_start_time()

timestamp

with	time

zone

pg_switch_xlog() pg_lsn

pg_xlogfile_name(location	pg_lsn) text

pg_xlogfile_name_offset(location

pg_lsn) text,	integer

pg_xlog_location_diff(location

pg_lsn,	location	pg_lsn) numeric



pg_start_backup	 	 	

(tablespace_map)	 	

postgres=#	select	pg_start_backup('label_goes_here');

	pg_start_backup

-----------------

	0/D4445B8

(1	row)

booleantruepg_start_backup	I/O	

pg_stop_backup	 pg_start_backuptablespace_map

backup_labeltablespace_map		

	 pg_start_backup	

pg_switch_xlog	+	1 pg_switch_xlog

pg_create_restore_point recovery_target_name

pg_current_xlog_location pg_current_xlog_insert_location "

"

pg_xlogfile_name_offset

postgres=#	SELECT	*	FROM	pg_xlogfile_name_offset(pg_stop_backup());

								file_name									|	file_offset	

--------------------------+-------------

	00000001000000000000000D	|					4039624

(1	row)



pg_xlogfile_name

pg_xlog_location_diff pg_stat_replication	9-78

	25.3	



9.26.4.	

	9-79

	9-79.	

pg_is_in_recovery() bool

pg_last_xlog_receive_location() pg_lsn
	WAL
	NULL

pg_last_xlog_replay_location() pg_lsn
	WAL
	NULL

pg_last_xact_replay_timestamp()

timestamp

with	time

zone

	WAL	
NULL
	NULL

	9-80

	9-80.	

pg_is_xlog_replay_paused() bool

pg_xlog_replay_pause() void

pg_xlog_replay_resume() void

WAL	WAL	



9.26.5.	

PostgreSQL START	TRANSACTION

PostgreSQL

	9-81 pg_export_snapshot SET	TRANSACTION

	9-81.	

pg_export_snapshot() text

pg_export_snapshottext	 READ	COMMITTED

REPEATABLE	READ PREPARE	TRANSACTION

SET	TRANSACTION.



9.26.6.	Replication	Functions

	9-82 	 	26.2.5	 		26.2.6	 	 	48	

	 	51.3	

	9.26.5	 		9.26.4	 	 	9.26.3	

	9-82.	 SQL

pg_create_physical_replication_slot(slot_name

name)

(slot_name
name,
xlog_position

pg_lsn)
CREATE_REPLICATION_SLOT	...	PHYSICAL

pg_drop_replication_slot(slot_name	name) void

pg_create_logical_replication_slot(slot_name

name,	plugin	name)

(slot_name
name,
xlog_position

pg_lsn)
CREATE_REPLICATION_SLOT	...	LOGICAL

pg_logical_slot_get_changes(slot_name	name,
upto_lsn	pg_lsn,	upto_nchanges	int,	VARIADIC
options	text[])

(location
pg_lsn,	xid
xid,	data
text)

	NULL	
NULL	
NULL	

pg_logical_slot_peek_changes(slot_name	name,
upto_lsn	pg_lsn,	upto_nchanges	int,	VARIADIC
options	text[])

(location
text,	xid	xid,
data	text)

pg_logical_slot_get_binary_changes(slot_name

name,	upto_lsn	pg_lsn,	upto_nchanges	int,
VARIADIC	options	text[])

(location
pg_lsn,	xid
xid,	data
bytea)

bytea

(location



pg_logical_slot_peek_binary_changes(slot_name

name,	upto_lsn	pg_lsn,	upto_nchanges	int,
VARIADIC	options	text[])

pg_lsn,	xid
xid,	data
bytea)

bytea

pg_replication_origin_create(node_name	text) oid

pg_replication_origin_drop(node_name	text) void

pg_replication_origin_oid(node_name	text) oid 	

pg_replication_origin_session_setup(node_name

text) void

	
pg_replication_origin_session_reset

pg_replication_origin_session_reset() void
pg_replication_origin_session_setup()

pg_replication_origin_session_is_setup() bool

pg_replication_origin_session_progress(flush

bool) pg_lsn 	

pg_replication_origin_xact_setup(origin_lsn

pg_lsn,	origin_timestamp	timestamptz) void pg_replication_origin_session_setup()

pg_replication_origin_xact_reset() void
pg_replication_origin_xact_setup()

pg_replication_origin_advance(node_name	text,
pos	pg_lsn)

void 	

pg_replication_origin_progress(node_name

text,	flush	bool) pg_lsn 	

pg_logical_emit_message(transactional	bool,
prefix	text,	content	text)

pg_lsn
	WAL		

prefix

pg_logical_emit_message(transactional	bool,
prefix	text,	content	bytea)

pg_lsn
WAL	
	 content



9.26.7.	

	9-83

	9-83.	

pg_column_size(any) int

pg_database_size(oid) bigint 	OID	

pg_database_size(name) bigint

pg_indexes_size(regclass) bigint

pg_relation_size(relation	regclass,
fork	text)

bigint 'main'

pg_relation_size(relation	regclass) bigint
pg_relation_size(...,

'main')

pg_size_bytes(text) bigint

pg_size_pretty(bigint) text 	64

pg_size_pretty(numeric) text

pg_table_size(regclass) bigint 	TOAST

pg_tablespace_size(oid) bigint 	OID	

pg_tablespace_size(name) bigint

pg_total_relation_size(regclass) bigint

pg_column_size

pg_total_relation_size	TOAST		OID	 pg_table_size	+

pg_indexes_size



pg_table_size	OID	TOAST	

pg_indexes_size	OID	

pg_database_sizepg_tablespace_size		OID		

CONNECT pg_tablespace_size	 CREATE

pg_relation_size	TOAST		OID		 	

pg_total_relation_sizepg_table_size			

'main'

'fsm'	 	65.3	

'vm'	 	65.4	

'init'

pg_size_pretty	KBMBGB		TB

pg_size_bytes	 kBMBGB		TB	

:	 pg_size_prettypg_size_bytes	 kBMBGB		TB		2		10

	1kB		1024		 1MB	1024 2	=	1048576

regclass	 pg_class	OID	OID	

	OID		 	NULL



	9-84 	

	9-84.	

pg_relation_filenode(relation	regclass) oid

pg_relation_filepath(relation	regclass) text

pg_filenode_relation(tablespace	oid,	filenode	oid) regclass

pg_relation_filenode	TOAST		OID	 "filenode"

65.1	 pg_class.relfilenode relfilenode	

NULL

pg_relation_filepathpg_relation_filenode PGDATA

pg_filenode_relationpg_relation_filenode "tablespace"	OID	

"filenode"	OID	0



9.26.8.	

	9-85

	9-85.	Index	Maintenance	Functions

brin_summarize_new_values(index_oid	regclass) integer

gin_clean_pending_list(index	regclass) bigint
	GIN

brin_summarize_new_valuesBRINOID	 	

gin_clean_pending_list	GIN		OID		 	GIN	

GIN		 	0	



9.26.9.	

	9-86 	 log_directory	 log_directory

	9-86.	

pg_ls_dir(dirname	text	[,	missing_ok	boolean,
include_dot_dirs	boolean])

setof

text

pg_read_file(filename	text	[,	offset	bigint,	length
bigint	[,	missing_ok	boolean]	])

text

pg_read_binary_file(filename	text	[,	offset	bigint,
length	bigint	[,	missing_ok	boolean]	])

bytea

pg_stat_file(filename	text[,	missing_ok	boolean]) record

missing_ok	 	 trueNULL	

pg_ls_dir	 include_dot_dirs"."

pg_read_file offset length offset offsetlength

pg_read_binary_filepg_read_file bytea convert_from

SELECT	convert_from(pg_read_binary_file('file_in_utf8.txt'),	'UTF8');

pg_stat_file	Unix		Windows boolean



SELECT	*	FROM	pg_stat_file('filename');

SELECT	(pg_stat_file('filename')).modification;



9.26.10.	

	9-87 	13.3.5	

	9-87.	

pg_advisory_lock(key	bigint) void

pg_advisory_lock(key1	int,	key2	int) void

pg_advisory_lock_shared(key	bigint) void

pg_advisory_lock_shared(key1	int,	key2	int) void

pg_advisory_unlock(key	bigint) boolean

pg_advisory_unlock(key1	int,	key2	int) boolean

pg_advisory_unlock_all() void

pg_advisory_unlock_shared(key	bigint) boolean

pg_advisory_unlock_shared(key1	int,	key2	int) boolean

pg_advisory_xact_lock(key	bigint) void

pg_advisory_xact_lock(key1	int,	key2	int) void

pg_advisory_xact_lock_shared(key	bigint) void

pg_advisory_xact_lock_shared(key1	int,	key2	int) void

pg_try_advisory_lock(key	bigint) boolean

pg_try_advisory_lock(key1	int,	key2	int) boolean

pg_try_advisory_lock_shared(key	bigint) boolean

pg_try_advisory_lock_shared(key1	int,	key2	int) boolean

pg_try_advisory_xact_lock(key	bigint) boolean

pg_try_advisory_xact_lock(key1	int,	key2	int) boolean



pg_try_advisory_xact_lock_shared(key	bigint) boolean

pg_try_advisory_xact_lock_shared(key1	int,	key2	int) boolean

pg_advisory_lock6432

pg_advisory_lock_sharedpg_advisory_lock

pg_try_advisory_lockpg_advisory_lock truefalse

pg_try_advisory_lock_sharedpg_try_advisory_lock

pg_advisory_unlock true false	SQL	

pg_advisory_unlock_sharedpg_advisory_unlock

pg_advisory_unlock_all

pg_advisory_xact_lockpg_advisory_lock

pg_advisory_xact_lock_sharedpg_advisory_lock_shared

pg_try_advisory_xact_lockpg_try_advisory_lock

pg_try_advisory_xact_lock_sharedpg_try_advisory_lock_shared
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9.27.	

PostgreSQLsuppress_redundant_updates_trigger	

			
suppress_redundant_updates_trigger	

suppress_redundant_updates_trigger

CREATE	TRIGGER	z_min_update

BEFORE	UPDATE	ON	tablename

FOR	EACH	ROW	EXECUTE	PROCEDURE	suppress_redundant_updates_trigger();

CREATE	TRIGGER



PostgreSQL	9.6.0	
	9.	



9.28.	

PostgreSQL

	38	



9.28.1.	

pg_event_trigger_ddl_commands	 DDL	

pg_event_trigger_ddl_commands	 SQL

classid Oid OID
objid Oid OID
objsubid integer ID()
command_tag text

object_type text

schema_name text NULL

object_identity text

in_extension bool

command pg_ddl_command 	



9.28.2.	DDL

pg_event_trigger_dropped_objectssql_drop

pg_event_trigger_dropped_objects

pg_event_trigger_dropped_objects

classid Oid 	OID
objid Oid 	OID
objsubid int32 ID
original bool

normal bool

is_temporary bool

object_type text

schema_name text NULL

object_name text

object_identity text

address_names text[]
object_typeaddress_args	

pg_get_object_address()	
address_args text[] address_names

pg_event_trigger_dropped_objects

CREATE	FUNCTION	test_event_trigger_for_drops()

								RETURNS	event_trigger	LANGUAGE	plpgsql	AS	$$

DECLARE

				obj	record;

BEGIN

				FOR	obj	IN	SELECT	*	FROM	pg_event_trigger_dropped_objects()



				LOOP

								RAISE	NOTICE	'%	dropped	object:	%	%.%	%',

																					tg_tag,

																					obj.object_type,

																					obj.schema_name,

																					obj.object_name,	

																					obj.object_identity;

				END	LOOP;

END	

$$;	

CREATE	EVENT	TRIGGER	test_event_trigger_for_drops

			ON	sql_drop

			EXECUTE	PROCEDURE	test_event_trigger_for_drops();



9.28.3.	

	9-88 	 table_rewrite

	9-88.	

pg_event_trigger_table_rewrite_oid() Oid OID
pg_event_trigger_table_rewrite_reason() int

pg_event_trigger_table_rewrite_oid

CREATE	FUNCTION	test_event_trigger_table_rewrite_oid()

	RETURNS	event_trigger

	LANGUAGE	plpgsql	AS		

$$	

BEGIN	

		RAISE	NOTICE	'rewriting	table	%	for	reason	%',

																pg_event_trigger_table_rewrite_oid()::regclass,

																pg_event_trigger_table_rewrite_reason();

END;

$$;

CREATE	EVENT	TRIGGER	test_table_rewrite_oid

																		ON	table_rewrite

			EXECUTE	PROCEDURE	test_event_trigger_table_rewrite_oid();
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	10.	

10.1.	
10.2.	
10.3.	
10.4.	
10.5.	UNIONCASE

SQL	 PostgreSQL

PostgreSQL

PostgreSQL	 	8	 	9	
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10.1.	

SQL	 PostgreSQL SQL PostgreSQL ad	hoc

PostgreSQL/ SQL	 PostgreSQL

SELECT	text	'Origin'	AS	"label",	point	'(0,0)'	AS	"value";

	label		|	value

--------+-------

	Origin	|	(0,0)

(1	row)

textpoint unknown

SQL SQL

PostgreSQL	 PostgreSQL	

PostgreSQL

SQL	INSERTUPDATE	

UNIONCASE

SELECT	 SELECT	 CASE CASE	 ARRAYGREATESTLEAST



CREATE	CAST	

	
booleannumericstringbitstringdatetimetimespangeometricnetwork

50-56	 		
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10.2.	

1.	 pg_operator	 	5.8.3	

1.	 	

2.	

1.	 unknown	 unknownunknown

2.	 unknown		

3.	

1.	 	 unknown		

2.	 		

3.	

4.	 	

5.	 unknown	 string	)	

	

6.	 unknown unknown unknown



	10-1.	

! bigint integer

SELECT	40	!	AS	"40	factorial";

																			40	factorial

--------------------------------------------------

	815915283247897734345611269596115894272000000000

(1	row)

SELECT	CAST(40	AS	bigint)	!	AS	"40	factorial";

	10-2.	

SELECT	text	'abc'	||	'def'	AS	"text	and	unknown";

	text	and	unknown

------------------

	abcdef

(1	row)

text text



SELECT	'abc'	||	'def'	AS	"unspecified";

	unspecified

-------------

	abcdef

(1	row)

		 text

	10-3.	

PostgreSQL@	 float8	 PostgreSQLunknown

SELECT	@	'-4.5'	AS	"abs";

	abs

-----

	4.5

(1	row)

float8	 float8

SELECT	@	'-4.5e500'	AS	"abs";

ERROR:		"-4.5e500"	is	out	of	range	for	type	double	precision

~ float8 ~

SELECT	~	'20'	AS	"negation";

ERROR:		operator	is	not	unique:	~	"unknown"

HINT:		Could	not	choose	a	best	candidate	operator.	You	might	need	to	add

explicit	type	casts.



~

SELECT	~	CAST('20'	AS	int8)	AS	"negation";

	negation

----------

						-21

(1	row)

	10-4.	

SELECT	array[1,2]	<@	'{1,2,3}'	as	"is	subset";

	is	subset

-----------

	t

(1	row)

PostgreSQL<@anyarray	<@	anyarrayanyelement	<@	anyrange 	8.20

	3.f

	10-5.	

		

CREATE	DOMAIN	mytext	AS	text	CHECK(...);

CREATE	FUNCTION	mytext_eq_text	(mytext,	text)	RETURNS	boolean	AS	...;

CREATE	OPERATOR	=	(procedure=mytext_eq_text,	leftarg=mytext,	rightarg=text);

CREATE	TABLE	mytable	(val	mytext);

SELECT	*	FROM	mytable	WHERE	val	=	'foo';



	 mytext	=	mytext		2.a 	

unknown-text	text	=	text	

SELECT	*	FROM	mytable	WHERE	val	=	text	'foo';

	 mytext	=	text					
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10.3.	

1.	 pg_proc	 	5.8.3	

1.	 	

2.	 VARIADIC VARIADIC		

3.	 	 "" 	

2.	 unknown

3.	 			I/O CAST	

4.	

1.	 unknown

2.	 		

3.	 	

4.	

5.	 unknown string			



6.	 unknown unknown unknown

""

	10-6.	

	 numericintegerintegernumeric

SELECT	round(4,	4);

	round

--------

	4.0000

(1	row)

SELECT	round(CAST	(4	AS	numeric),	4);

numeric

SELECT	round(4.0,	4);

	10-7.	

substr textinteger string text

SELECT	substr('1234',	3);

	substr

--------

					34

(1	row)



varchar text

SELECT	substr(varchar	'1234',	3);

	substr

--------

					34

(1	row)

SELECT	substr(CAST	(varchar	'1234'	AS	text),	3);

:	 pg_casttextvarchar	

integer text

SELECT	substr(1234,	3);

ERROR:		function	substr(integer,	integer)	does	not	exist

HINT:		No	function	matches	the	given	name	and	argument	types.	You	might	need

to	add	explicit	type	casts.

integertext

SELECT	substr(CAST	(1234	AS	text),	3);

	substr

--------

					34



(1	row)

[1]
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10.4.	

1.	

2.	 	 pg_cast	 CREATE	CAST		

3.	 	 pg_cast integer atttypmod atttypmod

boolean

	10-8.	 character

character(20)

CREATE	TABLE	vv	(v	character(20));

INSERT	INTO	vv	SELECT	'abc'	||	'def';

SELECT	v,	octet_length(v)	FROM	vv;

										v											|	octet_length

----------------------+--------------

	abcdef															|											20

(1	row)

text||text	 textbpchar"blank-padded	char" character text

bpchar bpchar(bpchar,	integer,	boolean)

UNIONCASE
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10.5.	UNIONCASE

SQL	UNION	 INTERSECTEXCEPTUNION CASEARRAYVALUESGREATESTLEAST

UNIONCASE

1.	 unknown

2.	 		 [1]

3.	 unknown text unknown

4.	

5.	

6.	

7.	

	10-9.	

SELECT	text	'a'	AS	"text"	UNION	SELECT	'b';

	text

------

	a

	b

(2	rows)



'b'text

	10-10.	

SELECT	1.2	AS	"numeric"	UNION	SELECT	1;

	numeric

---------

							1

					1.2

(2	rows)

1.2numeric integer1numericnumeric

	10-11.	

SELECT	1	AS	"real"	UNION	SELECT	CAST('2.2'	AS	REAL);

	real

------

				1

		2.2

(2	rows)

realintegerintegerrealreal

[1]
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11.1.	
11.2.	
11.3.	
11.4.	ORDER	BY
11.5.	
11.6.	
11.7.	
11.8.	
11.9.	
11.10.	
11.11.	
11.12.	

UNIONCASE
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11.1.	

CREATE	TABLE	test1	(

				id	integer,

				content	varchar

);

SELECT	content	FROM	test1	WHERE	id	=	constant;

test1 test101 id

id

CREATE	INDEX	test1_id_index	ON	test1	(id);

test1_id_index

DROP	INDEX

UPDATEDELETE



PostgreSQLSELECT INSERT
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11.2.	

PostgreSQL	 B-treeHashGiSTSP-GiST	GIN		BRIN	
CREATE	INDEXB-tree	

B-tree PostgreSQLB-tree

<

<=

=

>=

>

BETWEENINB-tree IS	NULLIS	NOT	NULLB-tree

B-tree LIKE~	 — col	LIKE	'foo%'col	~	'^foo'

C

B-tree

Hash =HashHash

CREATE	INDEX	name	ON	table	USING	HASH	(column);

HashWAL REINDEX

GiSTGiST



<<

&<

&>

>>

<<|

&<|

|&>

|>>

@>

<@

~=

&&

	9.11	 	61-1 	GiST	 contribGiST 	61	

GiST ""

SELECT	*	FROM	places	ORDER	BY	location	<->	point	'(101,456)'	LIMIT	10;

10	

GiSTSP-GiSTSP-GiST	k-dradix	
GiST

<<

>>

~=

<@

<^

>^

	9.11	 	62-1 	SP-GiST	 	62	

GIN	 ""



	GiST		SP-GiST	GINGIN

<@

@>

=

&&

	9.18	 	63-1 	GIN	 contribGIN 	63	

BRIN		GiSTSP-GiST		GIN	BRIN	BRIN	

<

<=

=

>=

>

	BRIN	 	64-1 	64	
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11.3.	

CREATE	TABLE	test2	(

		major	int,

		minor	int,

		name	varchar

);

/dev

SELECT	name	FROM	test2	WHERE	major	=	constant	AND	minor	=	constant

majorminor

CREATE	INDEX	test2_mm_idx	ON	test2	(major,	minor);

	B-treeGiSTGIN		BRIN	 32

PostgreSQL

B-tree

b	>=	42	AND	c	<	77a	=	5b	=	42 a	=	5 c	>=	77 b/ ca

GiSTGiST

GINB-treeGiSTGIN



	BRIN		GIN		B-		GiST	BRIN		BRIN	
pages_per_range

ORDER	BY
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11.4.	ORDER	BY

ORDER	BYI/O ORDER	BY

n

B-tree xORDER	BY	x

ORDER	BY	x	DESCORDER	BY	x	DESC	NULLS	FIRST	 NULLS	FIRSTORDER	BY

DESC

B-tree ASCDESCNULLS	FIRSTNULLS	LAST

CREATE	INDEX	test2_info_nulls_low	ON	test2	(info	NULLS	FIRST);

CREATE	INDEX	test3_desc_index	ON	test3	(id	DESC	NULLS	LAST);

ORDER	BY	x	ASC	NULLS	FIRST

ORDER	BY	x	ASC,	y	DESC (x	ASC,	y	DESC)(x	DESC,	y	ASC)
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11.5.	

AND (a,	b)	 WHERE	a	=	5	AND	b	=	6

PostgreSQL	 ANDOR	 WHERE	x	=	42	OR	x	=	47	OR	x

=	53	OR	x	=	99x“” xy WHERE	x	=	5	AND	y	=	6“”

“”“”

y x x

ORDER	BY
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11.6.	

CREATE	UNIQUE	INDEX	name	ON	table	(column	[,	...]);

B-tree

PostgreSQL

:	
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11.7.	

lower

SELECT	*	FROM	test1	WHERE	lower(col1)	=	'value';

lower(col1)

CREATE	INDEX	test1_lower_col1_idx	ON	test1	(lower(col1));

UNIQUEcol1

SELECT	*	FROM	people	WHERE	(first_name	||	'	'	||	last_name)	=	'John	Smith';

CREATE	INDEX	people_names	ON	people	((first_name	||	'	'	||	last_name));

CREATE	INDEX
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11.8.	

	11-1.	

IPIPIP

CREATE	TABLE	access_log	(

				url	varchar,

				client_ip	inet,

				...

);

CREATE	INDEX	access_log_client_ip_ix	ON	access_log	(client_ip)

WHERE	NOT	(client_ip	>	inet	'192.168.100.0'	AND

											client_ip	<	inet	'192.168.100.255');

SELECT	*

FROM	access_log

WHERE	url	=	'/index.html'	AND	client_ip	=	inet	'212.78.10.32';



SELECT	*

FROM	access_log

WHERE	client_ip	=	inet	'192.168.100.23';

	11-2 ""

	11-2.	

CREATE	INDEX	orders_unbilled_index	ON	orders	(order_nr)

				WHERE	billed	is	not	true;

SELECT	*	FROM	orders	WHERE	billed	is	not	true	AND	order_nr	<	10000;

order_nr

SELECT	*	FROM	orders	WHERE	billed	is	not	true	AND	amount	>	5000.00;

amount

SELECT	*	FROM	orders	WHERE	order_nr	=	3501;



3501

	11-2 PostgreSQL WHERE PostgreSQL

"x	<	1""x	<	2"WHERE

	11-3.	

""

CREATE	TABLE	tests	(

				subject	text,

				target	text,

				success	boolean,

				...

);

CREATE	UNIQUE	INDEX	tests_success_constraint	ON	tests	(subject,	target)

				WHERE	success;

	The	case	for	partial	indexes	Partial	indexing	in	POSTGRES:	research
projectGeneralized	Partial	Indexes	(cached	version)	

http://db.cs.berkeley.edu/papers/ERL-M89-17.pdf
http://citeseer.ist.psu.edu/seshadri95generalized.html
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11.9.	

CREATE	INDEX	name	ON	table	(column	opclass	[sort	options]	[,	...]);

int4Bint4_ops int4

ASC/DESC/	 NULLS	FIRST/NULLS	LAST

text_pattern_opsvarchar_pattern_ops	bpchar_pattern_ops

textvarchar	charB "C"LIKEPOSIX varchar

CREATE	INDEX	test_index	ON	test_table	(col	varchar_pattern_ops);

<<=>>= xxx_pattern_opsC xxx_pattern_opsC

SELECT	am.amname	AS	index_method,

							opc.opcname	AS	opclass_name,

							opc.opcintype::regtype	AS	indexed_type,

							opc.opcdefault	AS	is_default

				FROM	pg_am	am,	pg_opclass	opc

				WHERE	opc.opcmethod	=	am.oid

				ORDER	BY	index_method,	opclass_name;



SELECT	am.amname	AS	index_method,

							opc.opcname	AS	opclass_name,

							opf.opfname	AS	opfamily_name,

							opc.opcintype::regtype	AS	indexed_type,

							opc.opcdefault	AS	is_default

				FROM	pg_am	am,	pg_opclass	opc,	pg_opfamily	opf

				WHERE	opc.opcmethod	=	am.oid	AND

										opc.opcfamily	=	opf.oid

				ORDER	BY	index_method,	opclass_name;

SELECT	am.amname	AS	index_method,

							opf.opfname	AS	opfamily_name,

							amop.amopopr::regoperator	AS	opfamily_operator

				FROM	pg_am	am,	pg_opfamily	opf,	pg_amop	amop

				WHERE	opf.opfmethod	=	am.oid	AND

										amop.amopfamily	=	opf.oid

				ORDER	BY	index_method,	opfamily_name,	opfamily_operator;
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11.10.	

CREATE	TABLE	test1c	(

				id	integer,

				content	varchar	COLLATE	"x"

);

CREATE	INDEX	test1c_content_index	ON	test1c	(content);

SELECT	*	FROM	test1c	WHERE	content	>	constant;

SELECT	*	FROM	test1c	WHERE	content	>	constant	COLLATE	"y";

"y"

CREATE	INDEX	test1c_content_y_index	ON	test1c	(content	COLLATE	"y");
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11.11.	

PostgreSQL PostgreSQL WHERE

11.5	

PostgreSQL

1.	 B-GiST		SP-GiST	GIN	

2.	 xy z

SELECT	x,	y	FROM	tab	WHERE	x	=	'key';

SELECT	x	FROM	tab	WHERE	x	=	'key'	AND	y	<	42;

SELECT	x,	z	FROM	tab	WHERE	x	=	'key';

SELECT	x	FROM	tab	WHERE	x	=	'key'	AND	z	<	42;

PostgreSQL 	I/O	

“”

WHERE ""



SELECT	y	FROM	tab	WHERE	x	=	'key';

x (x,	y) x (x,	y)(y,	x)	B-

f(x)x

SELECT	f(x)	FROM	tab	WHERE	f(x)	<	1;

f() PostgreSQL f(x) x

f(x)WHEREf(x) PostgreSQL

	11-3

CREATE	UNIQUE	INDEX	tests_success_constraint	ON	tests	(subject,	target)

				WHERE	success;

SELECT	target	FROM	tests	WHERE	subject	=	'some-subject'	AND	success;

WHEREsuccess WHERE success	=	true PostgreSQL	9.6	
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11.12.	

PostgreSQL EXPLAIN 	14.1	 	28.2	

ANALYZE 	24.1.3	 	24.1.6	

10000010001001100
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12.1.	

PostgreSQL~~*LIKEILIKE

PostgreSQL

ses PostgreSQL

""

Ispell

Ispell



Snowball

tsvector tsquery	8.11	 	9.13	 @@	12.1.2	



12.1.1.	

document

PostgreSQL

SELECT	title	||	'	'	||		author	||	'	'	||		abstract	||	'	'	||	body	AS	document

FROM	messages

WHERE	mid	=	12;

SELECT	m.title	||	'	'	||	m.author	||	'	'	||	m.abstract	||	'	'	||	d.body	AS	document

FROM	messages	m,	docs	d

WHERE	mid	=	did	AND	mid	=	12;

:	 coalesceNULLNULL

tsvector tsvector	—	 tsvector



12.1.2.	

PostgreSQL@@tsvector tsquery true

SELECT	'a	fat	cat	sat	on	a	mat	and	ate	a	fat	rat'::tsvector	@@	'cat	&	rat'::tsquery;

	?column?

----------

	t

SELECT	'fat	&	cow'::tsquery	@@	'a	fat	cat	sat	on	a	mat	and	ate	a	fat	rat'::tsvector;

	?column?

----------

	f

tsquery tsvector tsquery	AND	ORNOT	

FOLLOWED	BY	 	8.11.2	 to_tsqueryplainto_tsquery

phraseto_tsquerytsquery to_tsvector

SELECT	to_tsvector('fat	cats	ate	fat	rats')	@@	to_tsquery('fat	&	rat');

	?column?	

----------

	t

SELECT	'fat	cats	ate	fat	rats'::tsvector	@@	to_tsquery('fat	&	rat');

	?column?	

----------

	f

rats tsvector ratsrat



@@text tsvectortsquery

tsvector	@@	tsquery

tsquery		@@	tsvector

text	@@	tsquery

text	@@	text

text	@@	tsqueryto_tsvector(x)	@@	ytext	@@	textto_tsvector(x)	@@

plainto_tsquery(y)

tsquery &AND |OR !NOT

<->FOLLOWED	BY	 tsquery

SELECT	to_tsvector('fatal	error')	@@	to_tsquery('fatal	<->	error');

	?column?	

----------

	t

SELECT	to_tsvector('error	is	not	fatal')	@@	to_tsquery('fatal	<->	error');

	?column?	

----------

	f

FOLLOWED	BY	 <N> N <1><-> <2>

tsquery

SELECT	phraseto_tsquery('cats	ate	rats');

							phraseto_tsquery								

-------------------------------

	'cat'	<->	'ate'	<->	'rat'

SELECT	phraseto_tsquery('the	cats	ate	the	rats');

							phraseto_tsquery								

-------------------------------



	'cat'	<->	'ate'	<2>	'rat'

<0>

tsquery | &<->!



12.1.3.	

default_text_search_configpostgresql.conf

ALTER	DATABASE	...	SET default_text_search_config

regconfig default_text_search_config

PostgreSQL

	C		C	
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12.2.	



12.2.1.	

titlebodyfriend

SELECT	title

FROM	pgweb

WHERE	to_tsvector('english',	body)	@@	to_tsquery('english',	'friend');

friendsfriendly

english

SELECT	title

FROM	pgweb

WHERE	to_tsvector(body)	@@	to_tsquery('friend');

default_text_search_config

	10	 titlebodycreatetable

SELECT	title

FROM	pgweb

WHERE	to_tsvector(title	||	'	'	||	body)	@@	to_tsquery('create	&	table')

ORDER	BY	last_mod_date	DESC

LIMIT	10;

coalesce NULL



12.2.2.	

GIN	12.9	

CREATE	INDEX	pgweb_idx	ON	pgweb	USING	GIN(to_tsvector('english',	body));

to_tsvector 	11.7	 default_text_search_config tsvector

to_tsvector to_tsvector WHERE	to_tsvector('english',	body)

@@	'a	&	b'	 WHERE	to_tsvector(body)	@@	'a	&	b'

CREATE	INDEX	pgweb_idx	ON	pgweb	USING	GIN(to_tsvector(config_name,	body));

config_namepgweb WHERE

to_tsvector(config_name,	body)	@@	'a	&	b'

CREATE	INDEX	pgweb_idx	ON	pgweb	USING	GIN(to_tsvector('english',	title	||	'	'	||	body));

tsvectorto_tsvector titlebody coalesceNULL

ALTER	TABLE	pgweb	ADD	COLUMN	textsearchable_index_col	tsvector;



UPDATE	pgweb	SET	textsearchable_index_col	=

					to_tsvector('english',	coalesce(title,'')	||	'	'	||	coalesce(body,''));

GIN

CREATE	INDEX	textsearch_idx	ON	pgweb	USING	GIN(textsearchable_index_col);

SELECT	title

FROM	pgweb

WHERE	textsearchable_index_col	@@	to_tsquery('create	&	table')

ORDER	BY	last_mod_date	DESC

LIMIT	10;

tsvector titlebodytsvector 	12.4.3	

	12.9	 tsvector
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12.3.	

tsvectortsquery PostgreSQL



12.3.1.	

PostgreSQLto_tsvectortsvector

to_tsvector([	config	regconfig,	]	document	text)	returns	tsvector

to_tsvector tsvector

SELECT	to_tsvector('english',	'a	fat		cat	sat	on	a	mat	-	it	ate	a	fat	rats');

																		to_tsvector

-----------------------------------------------------

	'ate':9	'cat':3	'fat':2,11	'mat':7	'rat':12	'sat':4

tsvectoraonitratsrat-

to_tsvector 	12.6	 ratsratratsrat 	12.6.1

aonit - 	12.7	 english

setweighttsvector ABCD

to_tsvector(NULL)	NULL coalescetsvector

UPDATE	tt	SET	ti	=

				setweight(to_tsvector(coalesce(title,'')),	'A')				||

				setweight(to_tsvector(coalesce(keyword,'')),	'B')		||

				setweight(to_tsvector(coalesce(abstract,'')),	'C')	||

				setweight(to_tsvector(coalesce(body,'')),	'D');

setweighttsvector tsvectortsvector||	12.4.1	



12.3.2.	

PostgreSQLto_tsqueryplainto_tsqueryphraseto_tsquerytsquery

to_tsqueryplainto_tsqueryphraseto_tsquery

to_tsquery([	config	regconfig,	]	querytext	text)	returns	tsquery

to_tsqueryquerytexttsquery tsquery&AND |OR !NOT <-

>FOLLOWED	BY	 to_tsquerytsquery 	8.11.2	

tsquery to_tsquery	

SELECT	to_tsquery('english',	'The	&	Fat	&	Rats');

		to_tsquery			

---------------

	'fat'	&	'rat'

tsquery tsvector

SELECT	to_tsquery('english',	'Fat	|	Rats:AB');

				to_tsquery				

------------------

	'fat'	|	'rat':AB

*

SELECT	to_tsquery('supern:*A	&	star:A*B');

								to_tsquery								

--------------------------

	'supern':*A	&	'star':*AB



tsvector

to_tsquery supernovae	stars	:	sn

SELECT	to_tsquery('''supernovae	stars''	&	!crab');

		to_tsquery

---------------

	'sn'	&	!'crab'

to_tsquery	ANDOR		FOLLOWED	BY	

plainto_tsquery([	config	regconfig,	]	querytext	text)	returns	tsquery

plainto_tsqueryquerytexttsquery to_tsvector&AND

SELECT	plainto_tsquery('english',	'The	Fat	Rats');

	plainto_tsquery	

-----------------

	'fat'	&	'rat'

plainto_tsquerytsquery

SELECT	plainto_tsquery('english',	'The	Fat	&	Rats:C');

			plainto_tsquery			

---------------------

	'fat'	&	'rat'	&	'c'



phraseto_tsquery([	config	regconfig,	]	querytext	text)	returns	tsquery

phraseto_tsqueryplainto_tsquery<->FOLLOWED	BY &AND

<N> <->	FOLLOWED	BY	

SELECT	phraseto_tsquery('english',	'The	Fat	Rats');

	phraseto_tsquery

------------------

	'fat'	<->	'rat'

plainto_tsquery phraseto_tsquerytsquery

SELECT	phraseto_tsquery('english',	'The	Fat	&	Rats:C');

						phraseto_tsquery

-----------------------------

	'fat'	<->	'rat'	<->	'c'



12.3.3.	

ts_rank([	weights	float4[],	]	vector	tsvector,	query	tsquery	[,
normalization	integer	])	returns	float4

ts_rank_cd([	weights	float4[],	]	vector	tsvector,	query	tsquery	[,
normalization	integer	])	returns	float4

	ClarkeCormack		Tudhope		1999		"Information
Processing	and	Management"		 "Relevance	Ranking	for	One	to
Three	Term	Queries"	 ts_rank

tsvector"" strip

{D-,	C-,	B-,	A-}

{0.1,	0.2,	0.4,	1.0}



0

1		1	+	

2	

4	 ts_rank_cd

8	

16		1	+	

32		+	1	

	1%		100%	32	

SELECT	title,	ts_rank_cd(textsearch,	query)	AS	rank

FROM	apod,	to_tsquery('neutrino|(dark	&	matter)')	query

WHERE	query	@@	textsearch

ORDER	BY	rank	DESC

LIMIT	10;

																					title																					|			rank

-----------------------------------------------+----------

	Neutrinos	in	the	Sun																										|						3.1

	The	Sudbury	Neutrino	Detector																	|						2.4

	A	MACHO	View	of	Galactic	Dark	Matter										|		2.01317

	Hot	Gas	and	Dark	Matter																							|		1.91171

	The	Virgo	Cluster:	Hot	Plasma	and	Dark	Matter	|		1.90953

	Rafting	for	Solar	Neutrinos																			|						1.9

	NGC	4650A:	Strange	Galaxy	and	Dark	Matter					|		1.85774

	Hot	Gas	and	Dark	Matter																							|			1.6123



	Ice	Fishing	for	Cosmic	Neutrinos														|						1.6

	Weak	Lensing	Distorts	the	Universe												|	0.818218

SELECT	title,	ts_rank_cd(textsearch,	query,	32	/*	rank/(rank+1)	*/	)	AS	rank

FROM	apod,	to_tsquery('neutrino|(dark	&	matter)')	query

WHERE		query	@@	textsearch

ORDER	BY	rank	DESC

LIMIT	10;

																					title																					|								rank

-----------------------------------------------+-------------------

	Neutrinos	in	the	Sun																										|	0.756097569485493

	The	Sudbury	Neutrino	Detector																	|	0.705882361190954

	A	MACHO	View	of	Galactic	Dark	Matter										|	0.668123210574724

	Hot	Gas	and	Dark	Matter																							|		0.65655958650282

	The	Virgo	Cluster:	Hot	Plasma	and	Dark	Matter	|	0.656301290640973

	Rafting	for	Solar	Neutrinos																			|	0.655172410958162

	NGC	4650A:	Strange	Galaxy	and	Dark	Matter					|	0.650072921219637

	Hot	Gas	and	Dark	Matter																							|	0.617195790024749

	Ice	Fishing	for	Cosmic	Neutrinos														|	0.615384618911517

	Weak	Lensing	Distorts	the	Universe												|	0.450010798361481

tsvectorI/O



12.3.4.	

ts_headline([	config	regconfig,	]	document	text,	query	tsquery	[,	

ts_headline config config default_text_search_config

options option=value

StartSelStopSel

MaxWordsMinWords	headline

ShortWord	headline	

HighlightAll true	headline

MaxFragments	headline		headline	 MaxWords

ShortWord MinWords

FragmentDelimiter

StartSel=<b>,	StopSel=</b>,

MaxWords=35,	MinWords=15,	ShortWord=3,	HighlightAll=FALSE,

MaxFragments=0,	FragmentDelimiter="	...	"



SELECT	ts_headline('english',

		'The	most	common	type	of	search

is	to	find	all	documents	containing	given	query	terms

and	return	them	in	order	of	their	similarity	to	the

query.',

		to_tsquery('query	&	similarity'));

																								ts_headline																									

------------------------------------------------------------

	containing	given	<b>query</b>	terms

	and	return	them	in	order	of	their	<b>similarity</b>	to	the

	<b>query</b>.

SELECT	ts_headline('english',

		'The	most	common	type	of	search

is	to	find	all	documents	containing	given	query	terms

and	return	them	in	order	of	their	similarity	to	the

query.',

		to_tsquery('query	&	similarity'),

		'StartSel	=	<,	StopSel	=	>');

																						ts_headline																						

-------------------------------------------------------

	containing	given	<query>	terms

	and	return	them	in	order	of	their	<similarity>	to	the

	<query>.

ts_headline tsvector	10	 ts_headlineSQL

SELECT	id,	ts_headline(body,	q),	rank

FROM	(SELECT	id,	body,	q,	ts_rank_cd(ti,	q)	AS	rank

						FROM	apod,	to_tsquery('stars')	q

						WHERE	ti	@@	q

						ORDER	BY	rank	DESC

						LIMIT	10)	AS	foo;
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12.4.	



12.4.1.	

	12.3.1	 tsvector PostgreSQLtsvector

tsvector	||	tsvector

tsvector to_tsvector

to_tsvector setweight setweight

setweight(vector	tsvector,	weight	"char")	returns	tsvector

setweight ABCDD

setweight

length(vector	tsvector)	returns	integer

strip(vector	tsvector)	returns	tsvector

	9-40 tsvector



12.4.2.	

	12.3.2	 tsquery PostgreSQLtsquery

tsquery	&&	tsquery

	AND	

tsquery	||	tsquery

	OR	

!!	tsquery

NOT

tsquery	<->	tsquery

<->FOLLOWED	BY tsquery

SELECT	to_tsquery('fat')	<->	to_tsquery('cat	|	rat');

													?column?

-----------------------------------

	'fat'	<->	'cat'	|	'fat'	<->	'rat'

tsquery_phrase(query1	tsquery,	query2	tsquery	[,	distance	integer	])
returns	tsquery

<N>	tsquerydistance

SELECT	tsquery_phrase(to_tsquery('fat'),	to_tsquery('cat'),	10);

		tsquery_phrase

------------------



	'fat'	<10>	'cat'

numnode(query	tsquery)	returns	integer

tsquery 	>	0	0

SELECT	numnode(plainto_tsquery('the	any'));

NOTICE:		query	contains	only	stopword(s)	or	doesn't	contain	lexeme(s),	ignored

	numnode

---------

							0

SELECT	numnode('foo	&	bar'::tsquery);

	numnode

---------

							3

querytree(query	tsquery)	returns	text

tsquery

SELECT	querytree(to_tsquery('!defined'));

	querytree

-----------

12.4.2.1.	

ts_rewritetsquery tsquery new	yorkbig

applenycgotham 	12.6.4	

ts_rewrite	(query	tsquery,	target	tsquery,	substitute	tsquery)
returns	tsquery



ts_rewrite targetquery substitute

SELECT	ts_rewrite('a	&	b'::tsquery,	'a'::tsquery,	'c'::tsquery);

	ts_rewrite

------------

	'b'	&	'c'

ts_rewrite	(query	tsquery,	select	text)	returns	tsquery

ts_rewritequery	SQL	 select selecttsquery select

query

CREATE	TABLE	aliases	(t	tsquery	PRIMARY	KEY,	s	tsquery);

INSERT	INTO	aliases	VALUES('a',	'c');

SELECT	ts_rewrite('a	&	b'::tsquery,	'SELECT	t,s	FROM	aliases');

	ts_rewrite

------------

	'b'	&	'c'

supernovae

CREATE	TABLE	aliases	(t	tsquery	primary	key,	s	tsquery);

INSERT	INTO	aliases	VALUES(to_tsquery('supernovae'),	to_tsquery('supernovae|sn'));

SELECT	ts_rewrite(to_tsquery('supernovae	&	crab'),	'SELECT	*	FROM	aliases');

											ts_rewrite												

---------------------------------

	'crab'	&	(	'supernova'	|	'sn'	)



UPDATE	aliases

SET	s	=	to_tsquery('supernovae|sn	&	!nebulae')

WHERE	t	=	to_tsquery('supernovae');

SELECT	ts_rewrite(to_tsquery('supernovae	&	crab'),	'SELECT	*	FROM	aliases');

																	ts_rewrite																		

---------------------------------------------

	'crab'	&	(	'supernova'	|	'sn'	&	!'nebula'	)

SELECT	ts_rewrite('a	&	b'::tsquery,

																		'SELECT	t,s	FROM	aliases	WHERE	''a	&	b''::tsquery	@>	t');

	ts_rewrite

------------

	'b'	&	'c'



12.4.3.	

tsvector tsvector

tsvector_update_trigger(tsvector_column_name,	config_name,	text_column_name

tsvector_update_trigger_column(tsvector_column_name,	config_column_name

CREATE	TRIGGER tsvector

CREATE	TABLE	messages	(

				title							text,

				body								text,

				tsv									tsvector

);

CREATE	TRIGGER	tsvectorupdate	BEFORE	INSERT	OR	UPDATE

ON	messages	FOR	EACH	ROW	EXECUTE	PROCEDURE

tsvector_update_trigger(tsv,	'pg_catalog.english',	title,	body);

INSERT	INTO	messages	VALUES('title	here',	'the	body	text	is	here');

SELECT	*	FROM	messages;

			title				|									body										|												tsv													

------------+-----------------------+----------------------------

	title	here	|	the	body	text	is	here	|	'bodi':4	'text':5	'titl':1

SELECT	title,	body	FROM	messages	WHERE	tsv	@@	to_tsquery('title	&	body');

			title				|									body										

------------+-----------------------

	title	here	|	the	body	text	is	here

titlebodytsv

tsvector tsvector_update_trigger

tsvector_update_trigger_column regconfig textvarcharchar



NULL	

	—		—	

CREATE	FUNCTION	messages_trigger()	RETURNS	trigger	AS	$$

begin

		new.tsv	:=

					setweight(to_tsvector('pg_catalog.english',	coalesce(new.title,'')),	'A')	||

					setweight(to_tsvector('pg_catalog.english',	coalesce(new.body,'')),	'D');

		return	new;

end

$$	LANGUAGE	plpgsql;

CREATE	TRIGGER	tsvectorupdate	BEFORE	INSERT	OR	UPDATE

				ON	messages	FOR	EACH	ROW	EXECUTE	PROCEDURE	messages_trigger();

tsvector default_text_search_config



12.4.4.	

ts_stat

ts_stat(sqlquery	text,	[	weights	text,	]

								OUT	word	text,	OUT	ndoc	integer,

								OUT	nentry	integer)	returns	setof	record

sqlquery tsvector	SQL	 ts_stattsvector

word	text	—	

ndoc	integer	—	tsvector

nentry	integer	—	

SELECT	*	FROM	ts_stat('SELECT	vector	FROM	apod')

ORDER	BY	nentry	DESC,	ndoc	DESC,	word

LIMIT	10;

AB

SELECT	*	FROM	ts_stat('SELECT	vector	FROM	apod',	'ab')

ORDER	BY	nentry	DESC,	ndoc	DESC,	word

LIMIT	10;



PostgreSQL	9.6.0	
	12.	



12.5.	

	—	 PostgreSQL

pg_catalog.default	23	 	12-1

	12-1.	

asciiword
ASCII	

elephant

word mañana

numword beta1

asciihword
ASCII

up-to-date

hword lógico-matemática

numhword postgresql-beta1

hword_asciipart
ASCII

postgresql	in	the	context	postgresql-
beta1

hword_part lógico	or	matemática	in	the	context
lógico-matemática

hword_numpart beta1	in	the	context	postgresql-beta1
email Email	 foo@example.com

protocol http://

url URL example.com/stuff/index.html

host example.com

url_path URL	 /stuff/index.html,	in	the	context	of	a
URL



file /usr/local/foo.txt,	if	not	within	a	URL

sfloat -1.234e56

float -1.234

int -1234

uint 1234

version 8.3.0

tag XML	 <a	href="dictionaries.html">

entity XML	 &amp;

blank

:	 "" lc_ctype	ASCII	 wordasciiword

email	RFC	5322		email		email	

SELECT	alias,	description,	token	FROM	ts_debug('foo-bar-beta1');

						alias						|															description																|					token					

-----------------+------------------------------------------+---------------

	numhword								|	Hyphenated	word,	letters	and	digits						|	foo-bar-beta1

	hword_asciipart	|	Hyphenated	word	part,	all	ASCII										|	foo

	blank											|	Space	symbols																												|	-

	hword_asciipart	|	Hyphenated	word	part,	all	ASCII										|	bar

	blank											|	Space	symbols																												|	-

	hword_numpart			|	Hyphenated	word	part,	letters	and	digits	|	beta1

SELECT	alias,	description,	token	FROM	ts_debug('http://example.com/stuff/index.html');



		alias			|		description		|												token													

----------+---------------+------------------------------

	protocol	|	Protocol	head	|	http://

	url						|	URL											|	example.com/stuff/index.html

	host					|	Host										|	example.com

	url_path	|	URL	path						|	/stuff/index.html
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12.6.	

stop	words tsvector

	-	Ispell	

URL	URL	

http://www.pgsql.ru/db/mw/index.html

http://www.pgsql.ru/db/mw/

http://www.pgsql.ru/db/../db/mw/index.html

red,	green,	blue,	magenta	->	FF0000,	00FF00,	0000FF,	FF00FF

TSL_FILTER

NULL

PostgreSQL PostgreSQLcontrib/



Snowball

ALTER	TEXT	SEARCH	CONFIGURATION	astro_en

				ADD	MAPPING	FOR	asciiword	WITH	astrosyn,	english_ispell,	english_stem;



12.6.1.	

SELECT	to_tsvector('english','in	the	list	of	stop	words');

								to_tsvector

----------------------------

	'list':3	'stop':5	'word':6

	124	

SELECT	ts_rank_cd	(to_tsvector('english','in	the	list	of	stop	words'),	to_tsquery('list	&	stop'));

	ts_rank_cd

------------

							0.05

SELECT	ts_rank_cd	(to_tsvector('english','list	stop	words'),	to_tsquery('list	&	stop'));

	ts_rank_cd

------------

								0.1

ispell Snowball



12.6.2.	

simple

simple

CREATE	TEXT	SEARCH	DICTIONARY	public.simple_dict	(

				TEMPLATE	=	pg_catalog.simple,

				STOPWORDS	=	english

);

english $SHAREDIR/tsearch_data/english.stop$SHAREDIR

PostgreSQL /usr/local/share/postgresql pg_config	--

sharedir

SELECT	ts_lexize('public.simple_dict','YeS');

	ts_lexize

-----------

	{yes}

SELECT	ts_lexize('public.simple_dict','The');

	ts_lexize

-----------

	{}

NULL Acceptfalse

ALTER	TEXT	SEARCH	DICTIONARY	public.simple_dict	(	Accept	=	false	);

SELECT	ts_lexize('public.simple_dict','YeS');

	ts_lexize



-----------

SELECT	ts_lexize('public.simple_dict','The');

	ts_lexize

-----------

	{}

Accept	=	truesimple Accept	=	false

	UTF-8	



12.6.3.	

	12.6.4	

SELECT	*	FROM	ts_debug('english',	'Paris');

			alias			|			description			|	token	|		dictionaries		|		dictionary		|	lexemes	

-----------+-----------------+-------+----------------+--------------+---------

	asciiword	|	Word,	all	ASCII	|	Paris	|	{english_stem}	|	english_stem	|	{pari}

CREATE	TEXT	SEARCH	DICTIONARY	my_synonym	(

				TEMPLATE	=	synonym,

				SYNONYMS	=	my_synonyms

);

ALTER	TEXT	SEARCH	CONFIGURATION	english

				ALTER	MAPPING	FOR	asciiword

				WITH	my_synonym,	english_stem;

SELECT	*	FROM	ts_debug('english',	'Paris');

			alias			|			description			|	token	|							dictionaries								|	dictionary	|	lexemes	

-----------+-----------------+-------+---------------------------+------------+---------

	asciiword	|	Word,	all	ASCII	|	Paris	|	{my_synonym,english_stem}	|	my_synonym	|	{paris}

synonymSYNONYMS	—	 my_synonyms

$SHAREDIR/tsearch_data/my_synonyms.syn $SHAREDIRPostgreSQL

synonymCaseSensitivefalseCaseSensitivefalse true

* to_tsvector() to_tsquery() 	12.3.2	

$SHAREDIR/tsearch_data/synonym_sample.syn

postgres								pgsql

postgresql						pgsql

postgre	pgsql



gogle			googl

indices	index*

mydb=#	CREATE	TEXT	SEARCH	DICTIONARY	syn	(template=synonym,	synonyms='synonym_sample');

mydb=#	SELECT	ts_lexize('syn','indices');

	ts_lexize

-----------

	{index}

(1	row)

mydb=#	CREATE	TEXT	SEARCH	CONFIGURATION	tst	(copy=simple);

mydb=#	ALTER	TEXT	SEARCH	CONFIGURATION	tst	ALTER	MAPPING	FOR	asciiword	WITH	syn;

mydb=#	SELECT	to_tsvector('tst','indices');

	to_tsvector

-------------

	'index':1

(1	row)

mydb=#	SELECT	to_tsquery('tst','indices');

	to_tsquery

------------

	'index':*

(1	row)

mydb=#	SELECT	'indexes	are	very	useful'::tsvector;

												tsvector													

---------------------------------

	'are'	'indexes'	'useful'	'very'

(1	row)

mydb=#	SELECT	'indexes	are	very	useful'::tsvector	@@	to_tsquery('tst','indices');

	?column?

----------

	t

(1	row)



12.6.4.	

TZ BT NT

PostgreSQL

#	this	is	a	comment

sample	word(s)	:	indexed	word(s)

more	sample	word(s)	:	more	indexed	word(s)

...

:

*

? athe

?	one	?	two	:	swsw

a	one	the	twothe	one	a	twoswsw



12.6.4.1.	

thesaurus

CREATE	TEXT	SEARCH	DICTIONARY	thesaurus_simple	(

				TEMPLATE	=	thesaurus,

				DictFile	=	mythesaurus,

				Dictionary	=	pg_catalog.english_stem

);

thesaurus_simple

mythesaurus $SHAREDIR/tsearch_data/mythesaurus.ths

$SHAREDIR

pg_catalog.english_stem	Snowball	

thesaurus_simple

ALTER	TEXT	SEARCH	CONFIGURATION	russian

				ALTER	MAPPING	FOR	asciiword,	asciihword,	hword_asciipart

				WITH	thesaurus_simple;

12.6.4.2.	

thesaurus_astro

supernovae	stars	:	sn

crab	nebulae	:	crab



CREATE	TEXT	SEARCH	DICTIONARY	thesaurus_astro	(

				TEMPLATE	=	thesaurus,

				DictFile	=	thesaurus_astro,

				Dictionary	=	english_stem

);

ALTER	TEXT	SEARCH	CONFIGURATION	russian

				ALTER	MAPPING	FOR	asciiword,	asciihword,	hword_asciipart

				WITH	thesaurus_astro,	english_stem;

ts_lexize plainto_tsqueryto_tsvector

SELECT	plainto_tsquery('supernova	star');

	plainto_tsquery

-----------------

	'sn'

SELECT	to_tsvector('supernova	star');

	to_tsvector

-------------

	'sn':1

to_tsquery

SELECT	to_tsquery('''supernova	star''');

	to_tsquery

------------

	'sn'

thesaurus_astrosupernova	starsupernovae	starsenglish_stem



supernovae	stars	:	sn	supernovae	stars

SELECT	plainto_tsquery('supernova	star');

							plainto_tsquery

-----------------------------

	'sn'	&	'supernova'	&	'star'



12.6.5.	Ispell	

Ispell Ispellbank bankingbankedbanksbanks'bank's

PostgreSQLIspell Ispell	—	 MySpellOO	<	2.0.1
HunspellOO	>=	2.0.2 OpenOffice	Wiki

Ispell

OpenOffice.oxt.aff.dic .affix.dict	UTF-8	

iconv	-f	ISO_8859-1	-t	UTF-8	-o	nn_no.affix	nn_NO.aff

iconv	-f	ISO_8859-1	-t	UTF-8	-o	nn_no.dict	nn_NO.dic

$SHAREDIR/tsearch_data

	PostgreSQL

CREATE	TEXT	SEARCH	DICTIONARY	english_hunspell	(

				TEMPLATE	=	ispell,

				DictFile	=	en_us,

				AffFile	=	en_us,

				Stopwords	=	english);

DictFileAffFileStopWords simple

Ispell		Snowball	

http://ficus-www.cs.ucla.edu/geoff/ispell.html
http://en.wikipedia.org/wiki/MySpell
http://sourceforge.net/projects/hunspell/
http://wiki.services.openoffice.org/wiki/Dictionaries


Ispell.affix

prefixes

flag	*A:

				.											>			RE						#	As	in	enter	>	reenter

suffixes

flag	T:

				E											>			ST						#	As	in	late	>	latest

				[^AEIOU]Y			>			-Y,IEST	#	As	in	dirty	>	dirtiest

				[AEIOU]Y				>			EST					#	As	in	gray	>	grayest

				[^EY]							>			EST					#	As	in	small	>	smallest

.dict

lapse/ADGRS

lard/DGRS

large/PRTY

lark/MRS

.dict

basic_form/affix_class_name

.affix

condition	>	[-stripping_letters,]	adding_affix

[...][^...] [AEIOU]Y"y""a"

Ispell	 compoundwords	controlled

compoundwords		controlled	z



SELECT	ts_lexize('norwegian_ispell',	'overbuljongterningpakkmesterassistent');

			{over,buljong,terning,pakk,mester,assistent}

SELECT	ts_lexize('norwegian_ispell',	'sjokoladefabrikk');

			{sjokoladefabrikk,sjokolade,fabrikk}

MySpellHunspell Hunspell.affix

PFX	A	Y	1

PFX	A			0					re									.

SFX	T	N	4

SFX	T			0					st									e

SFX	T			y					iest							[^aeiou]y

SFX	T			0					est								[aeiou]y

SFX	T			0					est								[^ey]

PFX		SFX

.dictIspell.dict

larder/M



lardy/RT

large/RSPMYT

largehearted

:	 MySpell	 Hunspell PostgreSQL	Hunspell	



12.6.6.	Snowball	

Snowball	Martin	Porter		Porter	Snowball	 Snowball	
	Snowball	 language stopwordPostgreSQL	Snowball	

CREATE	TEXT	SEARCH	DICTIONARY	english_stem	(

				TEMPLATE	=	snowball,

				Language	=	english,

				StopWords	=	english

);

Snowball

http://snowballstem.org/
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12.7.	

tsvector to_tsvectorto_tsquery

postgresql.conf SET

pgenglish

CREATE	TEXT	SEARCH	CONFIGURATION	public.pg	(	COPY	=	pg_catalog.english	);

	PostgreSQL	 $SHAREDIR/tsearch_data/pg_dict.syn

postgres				pg

pgsql							pg

postgresql		pg

CREATE	TEXT	SEARCH	DICTIONARY	pg_dict	(

				TEMPLATE	=	synonym,

				SYNONYMS	=	pg_dict

);

Ispellenglish_ispell

CREATE	TEXT	SEARCH	DICTIONARY	english_ispell	(

				TEMPLATE	=	ispell,

				DictFile	=	english,

				AffFile	=	english,



				StopWords	=	english

);

pg

ALTER	TEXT	SEARCH	CONFIGURATION	pg

				ALTER	MAPPING	FOR	asciiword,	asciihword,	hword_asciipart,

																						word,	hword,	hword_part

				WITH	pg_dict,	english_ispell,	english_stem;

ALTER	TEXT	SEARCH	CONFIGURATION	pg

				DROP	MAPPING	FOR	email,	url,	url_path,	sfloat,	float;

SELECT	*	FROM	ts_debug('public.pg',	'

PostgreSQL,	the	highly	scalable,	SQL	compliant,	open	source	object-relational

database	management	system,	is	now	undergoing	beta	testing	of	the	next

version	of	our	software.

');

public

=>	\dF

			List	of	text	search	configurations

	Schema		|	Name	|	Description

---------+------+-------------

	public		|	pg			|

SET	default_text_search_config	=	'public.pg';

SET

SHOW	default_text_search_config;



	default_text_search_config

----------------------------

	public.pg
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12.8.	



12.8.1.	

ts_debug

ts_debug([	config	regconfig,	]	document	text,

									OUT	alias	text,

									OUT	description	text,

									OUT	token	text,

									OUT	dictionaries	regdictionary[],

									OUT	dictionary	regdictionary,

									OUT	lexemes	text[])

									returns	setof	record

ts_debugdocument config default_text_search_config

ts_debug

alias	text	—	

description	text	—	

token	text	—	

dictionaries	regdictionary[]	—	

dictionary	regdictionary	—	 NULL

lexemes	text[]	—	 NULL{}



SELECT	*	FROM	ts_debug('english','a	fat		cat	sat	on	a	mat	-	it	ate	a	fat	rats');

			alias			|			description			|	token	|		dictionaries		|		dictionary		|	lexemes	

-----------+-----------------+-------+----------------+--------------+---------

	asciiword	|	Word,	all	ASCII	|	a					|	{english_stem}	|	english_stem	|	{}

	blank					|	Space	symbols			|							|	{}													|														|	

	asciiword	|	Word,	all	ASCII	|	fat			|	{english_stem}	|	english_stem	|	{fat}

	blank					|	Space	symbols			|							|	{}													|														|	

	asciiword	|	Word,	all	ASCII	|	cat			|	{english_stem}	|	english_stem	|	{cat}

	blank					|	Space	symbols			|							|	{}													|														|	

	asciiword	|	Word,	all	ASCII	|	sat			|	{english_stem}	|	english_stem	|	{sat}

	blank					|	Space	symbols			|							|	{}													|														|	

	asciiword	|	Word,	all	ASCII	|	on				|	{english_stem}	|	english_stem	|	{}

	blank					|	Space	symbols			|							|	{}													|														|	

	asciiword	|	Word,	all	ASCII	|	a					|	{english_stem}	|	english_stem	|	{}

	blank					|	Space	symbols			|							|	{}													|														|	

	asciiword	|	Word,	all	ASCII	|	mat			|	{english_stem}	|	english_stem	|	{mat}

	blank					|	Space	symbols			|							|	{}													|														|	

	blank					|	Space	symbols			|	-					|	{}													|														|	

	asciiword	|	Word,	all	ASCII	|	it				|	{english_stem}	|	english_stem	|	{}

	blank					|	Space	symbols			|							|	{}													|														|	

	asciiword	|	Word,	all	ASCII	|	ate			|	{english_stem}	|	english_stem	|	{ate}

	blank					|	Space	symbols			|							|	{}													|														|	

	asciiword	|	Word,	all	ASCII	|	a					|	{english_stem}	|	english_stem	|	{}

	blank					|	Space	symbols			|							|	{}													|														|	

	asciiword	|	Word,	all	ASCII	|	fat			|	{english_stem}	|	english_stem	|	{fat}

	blank					|	Space	symbols			|							|	{}													|														|	

	asciiword	|	Word,	all	ASCII	|	rats		|	{english_stem}	|	english_stem	|	{rat}

public.english	Ispell	

CREATE	TEXT	SEARCH	CONFIGURATION	public.english	(	COPY	=	pg_catalog.english	);

CREATE	TEXT	SEARCH	DICTIONARY	english_ispell	(

				TEMPLATE	=	ispell,

				DictFile	=	english,

				AffFile	=	english,

				StopWords	=	english

);

ALTER	TEXT	SEARCH	CONFIGURATION	public.english

			ALTER	MAPPING	FOR	asciiword	WITH	english_ispell,	english_stem;



SELECT	*	FROM	ts_debug('public.english','The	Brightest	supernovaes');

			alias			|			description			|				token				|									dictionaries										|			dictionary			|			lexemes			

-----------+-----------------+-------------+-------------------------------+----------------+-------------

	asciiword	|	Word,	all	ASCII	|	The									|	{english_ispell,english_stem}	|	english_ispell	|	{}

	blank					|	Space	symbols			|													|	{}																												|																|	

	asciiword	|	Word,	all	ASCII	|	Brightest			|	{english_ispell,english_stem}	|	english_ispell	|	{bright}

	blank					|	Space	symbols			|													|	{}																												|																|	

	asciiword	|	Word,	all	ASCII	|	supernovaes	|	{english_ispell,english_stem}	|	english_stem			|	{supernova}

BrightestASCII	 asciiword english_ispellenglish_stem

english_ispell brightsupernovaesenglish_ispell

english_stem	Snowball	

Theenglish_ispell	12.6.1	

SELECT	alias,	token,	dictionary,	lexemes

FROM	ts_debug('public.english','The	Brightest	supernovaes');

			alias			|				token				|			dictionary			|			lexemes			

-----------+-------------+----------------+-------------

	asciiword	|	The									|	english_ispell	|	{}

	blank					|													|																|	

	asciiword	|	Brightest			|	english_ispell	|	{bright}

	blank					|													|																|	

	asciiword	|	supernovaes	|	english_stem			|	{supernova}



12.8.2.	

ts_parse(parser_name	text,	document	text,

									OUT	tokid	integer,	OUT	token	text)	returns	setof	record

ts_parse(parser_oid	oid,	document	text,

									OUT	tokid	integer,	OUT	token	text)	returns	setof	record

ts_parsedocument tokidtoken

SELECT	*	FROM	ts_parse('default',	'123	-	a	number');

	tokid	|	token

-------+--------

				22	|	123

				12	|

				12	|	-

					1	|	a

				12	|

					1	|	number

ts_token_type(parser_name	text,	OUT	tokid	integer,

														OUT	alias	text,	OUT	description	text)	returns	setof	record

ts_token_type(parser_oid	oid,	OUT	tokid	integer,

														OUT	alias	text,	OUT	description	text)	returns	setof	record

ts_token_type tokidaliasdescription

SELECT	*	FROM	ts_token_type('default');

	tokid	|						alias						|															description																

-------+-----------------+------------------------------------------

					1	|	asciiword							|	Word,	all	ASCII

					2	|	word												|	Word,	all	letters



					3	|	numword									|	Word,	letters	and	digits

					4	|	email											|	Email	address

					5	|	url													|	URL

					6	|	host												|	Host

					7	|	sfloat										|	Scientific	notation

					8	|	version									|	Version	number

					9	|	hword_numpart			|	Hyphenated	word	part,	letters	and	digits

				10	|	hword_part						|	Hyphenated	word	part,	all	letters

				11	|	hword_asciipart	|	Hyphenated	word	part,	all	ASCII

				12	|	blank											|	Space	symbols

				13	|	tag													|	XML	tag

				14	|	protocol								|	Protocol	head

				15	|	numhword								|	Hyphenated	word,	letters	and	digits

				16	|	asciihword						|	Hyphenated	word,	all	ASCII

				17	|	hword											|	Hyphenated	word,	all	letters

				18	|	url_path								|	URL	path

				19	|	file												|	File	or	path	name

				20	|	float											|	Decimal	notation

				21	|	int													|	Signed	integer

				22	|	uint												|	Unsigned	integer

				23	|	entity										|	XML	entity



12.8.3.	

ts_lexize

ts_lexize(dict	regdictionary,	token	text)	returns	text[]

token ts_lexize NULL

SELECT	ts_lexize('english_stem',	'stars');

	ts_lexize

-----------

	{star}

SELECT	ts_lexize('english_stem',	'a');

	ts_lexize

-----------

	{}

:	 ts_lexize

SELECT	ts_lexize('thesaurus_astro','supernovae	stars')	is	null;

	?column?

----------

	t

thesaurus_astrosupernovae	starsts_lexize

plainto_tsqueryto_tsvector



SELECT	plainto_tsquery('supernovae	stars');

	plainto_tsquery

-----------------

	'sn'

GIN		GiST	
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12.9.	GIN		GiST	

CREATE	INDEX	name	ON	table	USING	GIN(column);

	GIN columntsvector

CREATE	INDEX	name	ON	table	USING	GIST(column);

	GiST columntsvectortsquery

GIN		 	

	GiST	 PostgreSQLGiST		n		OR		n	

	GiST	

GINmaintenance_work_mem GiST

	GIN		GiST	

psql
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12.10.	psql

psql

\dF{d,p,t}[+]	[PATTERN]

+

PATTERN PATTERN PATTERN

=>	\dF	*fulltext*

							List	of	text	search	configurations

	Schema	|		Name								|	Description

--------+--------------+-------------

	public	|	fulltext_cfg	|

=>	\dF	*.fulltext*

							List	of	text	search	configurations

	Schema			|		Name								|	Description

----------+----------------------------

	fulltext	|	fulltext_cfg	|

	public			|	fulltext_cfg	|

\dF[+]	[PATTERN]

+

=>	\dF	russian

												List	of	text	search	configurations

			Schema			|		Name			|												Description													

------------+---------+------------------------------------



	pg_catalog	|	russian	|	configuration	for	russian	language

=>	\dF+	russian

Text	search	configuration	"pg_catalog.russian"

Parser:	"pg_catalog.default"

						Token						|	Dictionaries	

-----------------+--------------

	asciihword						|	english_stem

	asciiword							|	english_stem

	email											|	simple

	file												|	simple

	float											|	simple

	host												|	simple

	hword											|	russian_stem

	hword_asciipart	|	english_stem

	hword_numpart			|	simple

	hword_part						|	russian_stem

	int													|	simple

	numhword								|	simple

	numword									|	simple

	sfloat										|	simple

	uint												|	simple

	url													|	simple

	url_path								|	simple

	version									|	simple

	word												|	russian_stem

\dFd[+]	[PATTERN]

+

=>	\dFd

																												List	of	text	search	dictionaries

			Schema			|						Name							|																								Description																								

------------+-----------------+-----------------------------------------------------------

	pg_catalog	|	danish_stem					|	snowball	stemmer	for	danish	language

	pg_catalog	|	dutch_stem						|	snowball	stemmer	for	dutch	language

	pg_catalog	|	english_stem				|	snowball	stemmer	for	english	language

	pg_catalog	|	finnish_stem				|	snowball	stemmer	for	finnish	language

	pg_catalog	|	french_stem					|	snowball	stemmer	for	french	language

	pg_catalog	|	german_stem					|	snowball	stemmer	for	german	language

	pg_catalog	|	hungarian_stem		|	snowball	stemmer	for	hungarian	language

	pg_catalog	|	italian_stem				|	snowball	stemmer	for	italian	language

	pg_catalog	|	norwegian_stem		|	snowball	stemmer	for	norwegian	language

	pg_catalog	|	portuguese_stem	|	snowball	stemmer	for	portuguese	language



	pg_catalog	|	romanian_stem			|	snowball	stemmer	for	romanian	language

	pg_catalog	|	russian_stem				|	snowball	stemmer	for	russian	language

	pg_catalog	|	simple										|	simple	dictionary:	just	lower	case	and	check	for	stopword

	pg_catalog	|	spanish_stem				|	snowball	stemmer	for	spanish	language

	pg_catalog	|	swedish_stem				|	snowball	stemmer	for	swedish	language

	pg_catalog	|	turkish_stem				|	snowball	stemmer	for	turkish	language

\dFp[+]	[PATTERN]

+

=>	\dFp

								List	of	text	search	parsers

			Schema			|		Name			|					Description					

------------+---------+---------------------

	pg_catalog	|	default	|	default	word	parser

=>	\dFp+

				Text	search	parser	"pg_catalog.default"

					Method						|				Function				|	Description	

-----------------+----------------+-------------

	Start	parse					|	prsd_start					|	

	Get	next	token		|	prsd_nexttoken	|	

	End	parse							|	prsd_end							|	

	Get	headline				|	prsd_headline		|	

	Get	token	types	|	prsd_lextype			|	

								Token	types	for	parser	"pg_catalog.default"

			Token	name				|															Description																

-----------------+------------------------------------------

	asciihword						|	Hyphenated	word,	all	ASCII

	asciiword							|	Word,	all	ASCII

	blank											|	Space	symbols

	email											|	Email	address

	entity										|	XML	entity

	file												|	File	or	path	name

	float											|	Decimal	notation

	host												|	Host

	hword											|	Hyphenated	word,	all	letters

	hword_asciipart	|	Hyphenated	word	part,	all	ASCII

	hword_numpart			|	Hyphenated	word	part,	letters	and	digits

	hword_part						|	Hyphenated	word	part,	all	letters

	int													|	Signed	integer

	numhword								|	Hyphenated	word,	letters	and	digits

	numword									|	Word,	letters	and	digits

	protocol								|	Protocol	head



	sfloat										|	Scientific	notation

	tag													|	XML	tag

	uint												|	Unsigned	integer

	url													|	URL

	url_path								|	URL	path

	version									|	Version	number

	word												|	Word,	all	letters

(23	rows)

\dFt[+]	[PATTERN]

+

=>	\dFt

																											List	of	text	search	templates

			Schema			|			Name				|																								Description																								

------------+-----------+-----------------------------------------------------------

	pg_catalog	|	ispell				|	ispell	dictionary

	pg_catalog	|	simple				|	simple	dictionary:	just	lower	case	and	check	for	stopword

	pg_catalog	|	snowball		|	snowball	stemmer

	pg_catalog	|	synonym			|	synonym	dictionary:	replace	word	by	its	synonym

	pg_catalog	|	thesaurus	|	thesaurus	dictionary:	phrase	by	phrase	substitution

GIN		GiST	
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12.11.	

PostgreSQL

	2K	

tsvector	+		1	

	 264

tsvector	0		16,383

<N>FOLLOWED	BY tsquery	16,384

	256	

tsquery	+		32,768

PostgreSQL	8.1		10,441		335,420	 "postgresql"	655	
	6,127	

	—	 PostgreSQL	461,020		57,491,343		910,989	

psql 	8.3	
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12.12.		8.3	

tsearch2

pg_catalog public

tsearch2	8.3	 pg_dump tsearch2

	SQL		8.3	

	8.3	

$SHAREDIR/tsearch_data

	UTF-8	

?
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13.2.1.	
13.2.2.	
13.2.3.	

13.3.	
13.3.1.	
13.3.2.	
13.3.3.	
13.3.4.	
13.3.5.	

13.4.	
13.4.1.	
13.4.2.	

13.5.	
13.6.	

PostgreSQL	

	8.3	
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13.1.	

PostgreSQL MVCC	SQL	 MVCC

MVCCMVCC SSI PostgreSQL

PostgreSQL MVCC
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13.2.	

SQL--

	

SQL		PostgreSQL		 	13-1

	13-1.	

	PG

	PG



PostgreSQL	PostgreSQL		PostgreSQL	

	PostgreSQL		SQL	

SET	TRANSACTION

:	 PostgreSQL serial 	9.16	 	8.1.4	



13.2.1.	

PostgreSQL		 FOR	UPDATE/SHARE	 SELECT

SELECT SELECT	 SELECTSELECT

UPDATEDELETESELECT	FOR	UPDATESELECT	FOR	SHARESELECT		

			

SELECT	FOR	UPDATESELECT	FOR	SHARE

ON	CONFLICT	DO	UPDATE	 INSERT	 	

ON	CONFLICT	DO	NOTHING	 INSERT	 INSERT	

			

BEGIN;

UPDATE	accounts	SET	balance	=	balance	+	100.00	WHERE	acctnum	=	12345;

UPDATE	accounts	SET	balance	=	balance	-	100.00	WHERE	acctnum	=	7534;

COMMIT;

	12345		

	 DELETE

BEGIN;

UPDATE	website	SET	hits	=	hits	+	1;

--	run	from	another	session:		DELETE	FROM	website	WHERE	hits	=	10;

COMMIT;



UPDATEwebsite.hits	=	10 DELETE 9 UPDATEDELETE 1011

	

	



13.2.2.	

SQL 	13-1

SELECT

UPDATEDELETESELECT	FOR	UPDATESELECT	FOR	SHARESELECT		

			

ERROR:		could	not	serialize	access	due	to	concurrent	update

:	 PostgreSQL	9.1	



13.2.3.	

mytab

	class	|	value

-------+-------

					1	|				10

					1	|				20

					2	|			100

					2	|			200

	A	

SELECT	SUM(value)	FROM	mytab	WHERE	class	=	1;

3 value class	=	2	B	

SELECT	SUM(value)	FROM	mytab	WHERE	class	=	2;

	300 class	=	1

ERROR:		could	not	serialize	access	due	to	read/write	dependencies	among	transactions

	A		B	B		330		300	A	



PostgreSQL PostgreSQL

FOR	UPDATESELECT	FOR	SHARE

PostgreSQL pg_locks modeSIReadLock

ONLY	SIRead	 READ	ONLY SERIALIZABLE	READ	ONLY

DEFERRABLE SIRead	

	SQLSTATE		'40001'//

FOR	UPDATESELECT	FOR	SHARE

PostgreSQL

READ	ONLY

"" idle_in_transaction_session_timeout

SELECT	FOR	UPDATE

random_page_cost
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13.3.	

PostgreSQL	 MVCC	 PostgreSQL	 TRUNCATE

pg_locks	 	28	



13.3.1.	

PostgreSQL	 LOCK "row"		—		
2	 ACCESS	EXCLUSIVEACCESS	SHARE	

ACCESS	EXCLUSIVE) ACCESS	SHARE)

ACCESS	SHARE

ACCESS	EXCLUSIVE

SELECT

ROW	SHARE

EXCLUSIVEACCESS	EXCLUSIVE

SELECT	FOR	UPDATESELECT	FOR	SHARE	 FOR	UPDATE/FOR	SHARE

ACCESS	SHARE

ROW	EXCLUSIVE

SHARESHARE	ROW	EXCLUSIVEEXCLUSIVEACCESS	EXCLUSIVE

UPDATEDELETEINSERT ACCESS	SHARE

SHARE	UPDATE	EXCLUSIVE

SHARE	UPDATE	EXCLUSIVESHARESHARE	ROW	EXCLUSIVEEXCLUSIVEACCESS

EXCLUSIVE VACUUM



VACUUM FULL ANALYZECREATE	INDEX	CONCURRENTLYALTER	TABLE

VALIDATEALTER	TABLE

SHARE

ROW	EXCLUSIVESHARE	UPDATE	EXCLUSIVESHARE	ROW	EXCLUSIVEEXCLUSIVE

ACCESS	EXCLUSIVE

CREATE	INDEX CONCURRENTLY

SHARE	ROW	EXCLUSIVE

ROW	EXCLUSIVESHARE	UPDATE	EXCLUSIVESHARESHARE	ROW

EXCLUSIVEEXCLUSIVEACCESS	EXCLUSIVE

CREATE	TRIGGER	 ALTER	TABLE	 ALTER	TABLE

EXCLUSIVE

ROW	SHAREROW	EXCLUSIVESHARE	UPDATE	EXCLUSIVESHARESHARE	ROW

EXCLUSIVEEXCLUSIVEACCESS	EXCLUSIVE ACCESS	SHARE

REFRESH	MATERIALIZED	VIEW	CONCURRENTLY

ACCESS	EXCLUSIVE

ACCESS	SHAREROW	SHAREROW	EXCLUSIVESHARE	UPDATE

EXCLUSIVESHARESHARE	ROW	EXCLUSIVEEXCLUSIVEACCESS	EXCLUSIVE

ALTER	TABLEDROP	TABLETRUNCATEREINDEXCLUSTERVACUUM	FULLREFRESH

MATERIALIZED	VIEW CONCURRENTLY ALTER	TABLE ALTER



TABLE LOCK	TABLE

:	 ACCESS	EXCLUSIVESELECT FOR	UPDATE/SHARE

		

	13-2.	

ACCESS
SHARE

ROW
SHARE

ROW
EXCLUSIVE

SHARE
UPDATE

EXCLUSIVE
SHARE

ACCESS
SHARE 	 	 	 	 	

ROW
SHARE 	 	 	 	 	

ROW
EXCLUSIVE 	 	 	 	 X

SHARE
UPDATE
EXCLUSIVE

	 	 	 X X

SHARE 	 	 X X 	

SHARE
ROW
EXCLUSIVE

	 	 X X X

EXCLUSIVE 	 X X X X

ACCESS
EXCLUSIVE X X X X X



13.3.2.	

PostgreSQL 	13-3

FOR	UPDATE

FOR	UPDATESELECT UPDATEDELETESELECT	FOR

UPDATESELECT	FOR	NO	KEY	UPDATESELECT	FOR	SHARESELECT	FOR	KEY

SHARE SELECT	FOR	UPDATE REPEATABLE	READ

SERIALIZABLE 	13.4	

DELETEFOR	UPDATE UPDATE UPDATE

FOR	NO	KEY	UPDATE

FOR	UPDATE SELECT	FOR	KEY	SHARE FOR	UPDATEUPDATE

FOR	SHARE

FOR	NO	KEY	UPDATE UPDATEDELETESELECT	FOR	UPDATESELECT	FOR

NO	KEY	UPDATESELECT	FOR	SHARESELECT	FOR	KEY	SHARE

FOR	KEY	SHARE

FOR	SHARE SELECT	FOR	UPDATE SELECT	FOR	NO	KEY	UPDATE

DELETEUPDATEUPDATESELECT	FOR	NO	KEY	UPDATESELECT	FOR	SHARE

SELECT	FOR	KEY	SHARE

PostgreSQL		 SELECT	FOR	UPDATE



	13-3.	

FOR	KEY
SHARE

FOR
SHARE

FOR	NO	KEY
UPDATE

FOR
UPDATE

FOR	KEY
SHARE 	 	 	 X

FOR	SHARE 	 	 X X

FOR	NO	KEY
UPDATE 	 X X X

FOR	UPDATE X X X X



13.3.3.	

//	



13.3.4.	

	1		A		B			2		B		A	
PostgreSQL

)

UPDATE	accounts	SET	balance	=	balance	+	100.00	WHERE	acctnum	=	11111;

UPDATE	accounts	SET	balance	=	balance	+	100.00	WHERE	acctnum	=	22222;

UPDATE	accounts	SET	balance	=	balance	-	100.00	WHERE	acctnum	=	11111;

UPDATE	 UPDATE

UPDATE	accounts	SET	balance	=	balance	-	100.00	WHERE	acctnum	=	22222;

	

	



13.3.5.	

PostgreSQL 	—		MVCC	 ""

PostgreSQL

PostgreSQL pg_locks

max_locks_per_transactionmax_connections

LIMIT	SQL	

SELECT	pg_advisory_lock(id)	FROM	foo	WHERE	id	=	12345;	--	ok

SELECT	pg_advisory_lock(id)	FROM	foo	WHERE	id	>	12345	LIMIT	100;	--	danger!

SELECT	pg_advisory_lock(q.id)	FROM

(

		SELECT	id	FROM	foo	WHERE	id	>	12345	LIMIT	100

)	q;	--	ok

LIMIT	

	9.26.10	
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13.4.	

MVCC /

	13.2.3	 /



13.4.1.	

	13.2.3	

	26.5	



13.4.2.	

UPDATESELECT	FOR	SHARE LOCK	TABLE PostgreSQL

SELECT	FOR	UPDATE PostgreSQL

DELETE UPDATE

MVCC SELECT	sum(...)		—		
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13.5.	

	DDL	 TRUNCATEALTER	TABLE	MVCC		DDL	
	DDL		—		DDL		

	26.5	
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13.6.	

PostgreSQL/	 PostgreSQL/	

B-tree GiSTSP-GiST

//	

Hash

Hash	//	Hash	Hash	

GIN

//	/	GIN		GIN	

B-tree		Hash		B-tree	B-tree		GiST
SP-GiST		GIN	
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14.1.	EXPLAIN
14.1.1.	EXPLAIN
14.1.2.	EXPLAIN	ANALYZE
14.1.3.	

14.2.	
14.3.	JOIN
14.4.	

14.4.1.	
14.4.2.	COPY
14.4.3.	
14.4.4.	
14.4.5.	maintenance_work_mem
14.4.6.	max_wal_size
14.4.7.		WAL	
14.4.8.	ANALYZE
14.4.9.	pg_dump

14.5.	

	

EXPLAIN
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14.1.	EXPLAIN

PostgreSQL	 	 EXPLAIN	

	9.3	 VACUUM	ANALYZE

EXPLAIN"text" EXPLAINXMLJSON		YAML



14.1.1.	EXPLAIN

		 VALUESFROM	

	 EXPLAIN	

EXPLAIN	SELECT	*	FROM	tenk1;

																									QUERY	PLAN

-------------------------------------------------------------

	Seq	Scan	on	tenk1		(cost=0.00..458.00	rows=10000	width=244)

WHERE

	19.7.2	 	 seq_page_cost1.0	

	 WHERE	



EXPLAIN	SELECT	*	FROM	tenk1;

																									QUERY	PLAN

-------------------------------------------------------------

	Seq	Scan	on	tenk1		(cost=0.00..458.00	rows=10000	width=244)

SELECT	relpages,	reltuples	FROM	pg_class	WHERE	relname	=	'tenk1';

tenk135810000		* seq_page_cost+* cpu_tuple_cost

seq_page_cost1.0 cpu_tuple_cost0.01		(358	*	1.0)	+	(10000	*

0.01)	=	458

WHERE

EXPLAIN	SELECT	*	FROM	tenk1	WHERE	unique1	<	7000;

																									QUERY	PLAN

------------------------------------------------------------

	Seq	Scan	on	tenk1		(cost=0.00..483.00	rows=7001	width=244)

			Filter:	(unique1	<	7000)

EXPLAINWHERE"" 	 WHERE	10000	

10000	*	cpu_operator_costWHERE	CPU	

	7000 	 ANALYZE	 ANALYZE

EXPLAIN	SELECT	*	FROM	tenk1	WHERE	unique1	<	100;



																																		QUERY	PLAN

------------------------------------------------------------------------------

	Bitmap	Heap	Scan	on	tenk1		(cost=5.07..229.20	rows=101	width=244)

			Recheck	Cond:	(unique1	<	100)

			->		Bitmap	Index	Scan	on	tenk1_unique1		(cost=0.00..5.04	rows=101	width=0)

									Index	Cond:	(unique1	<	100)

WHERE

EXPLAIN	SELECT	*	FROM	tenk1	WHERE	unique1	<	100	AND	stringu1	=	'xxx';

																																		QUERY	PLAN

------------------------------------------------------------------------------

	Bitmap	Heap	Scan	on	tenk1		(cost=5.04..229.43	rows=1	width=244)

			Recheck	Cond:	(unique1	<	100)

			Filter:	(stringu1	=	'xxx'::name)

			->		Bitmap	Index	Scan	on	tenk1_unique1		(cost=0.00..5.04	rows=101	width=0)

									Index	Cond:	(unique1	<	100)

stringu1	=	'xxx'		 stringu1 unique1	

"simple"

EXPLAIN	SELECT	*	FROM	tenk1	WHERE	unique1	=	42;

																																	QUERY	PLAN

-----------------------------------------------------------------------------

	Index	Scan	using	tenk1_unique1	on	tenk1		(cost=0.29..8.30	rows=1	width=244)

			Index	Cond:	(unique1	=	42)

WHERE	AND		OR	



EXPLAIN	SELECT	*	FROM	tenk1	WHERE	unique1	<	100	AND	unique2	>	9000;

																																					QUERY	PLAN

-------------------------------------------------------------------------------------

	Bitmap	Heap	Scan	on	tenk1		(cost=25.08..60.21	rows=10	width=244)

			Recheck	Cond:	((unique1	<	100)	AND	(unique2	>	9000))

			->		BitmapAnd		(cost=25.08..25.08	rows=10	width=0)

									->		Bitmap	Index	Scan	on	tenk1_unique1		(cost=0.00..5.04	rows=101	width=0)

															Index	Cond:	(unique1	<	100)

									->		Bitmap	Index	Scan	on	tenk1_unique2		(cost=0.00..19.78	rows=999	width=0)

															Index	Cond:	(unique2	>	9000)

LIMIT

EXPLAIN	SELECT	*	FROM	tenk1	WHERE	unique1	<	100	AND	unique2	>	9000	LIMIT	2;

																																					QUERY	PLAN

-------------------------------------------------------------------------------------

	Limit		(cost=0.29..14.48	rows=2	width=244)

			->		Index	Scan	using	tenk1_unique2	on	tenk1		(cost=0.29..71.27	rows=10	width=244)

									Index	Cond:	(unique2	>	9000)

									Filter:	(unique1	<	100)

LIMIT25

EXPLAIN	SELECT	*

FROM	tenk1	t1,	tenk2	t2

WHERE	t1.unique1	<	10	AND	t1.unique2	=	t2.unique2;

																																						QUERY	PLAN

--------------------------------------------------------------------------------------

	Nested	Loop		(cost=4.65..118.62	rows=10	width=488)

			->		Bitmap	Heap	Scan	on	tenk1	t1		(cost=4.36..39.47	rows=10	width=244)

									Recheck	Cond:	(unique1	<	10)



									->		Bitmap	Index	Scan	on	tenk1_unique1		(cost=0.00..4.36	rows=10	width=0)

															Index	Cond:	(unique1	<	10)

			->		Index	Scan	using	tenk2_unique2	on	tenk2	t2		(cost=0.29..7.91	rows=1	width=244)

									Index	Cond:	(unique2	=	t1.unique2)

unique1	<	10 t1.unique2	=	t2.unique2	outer		outer	

"inner"	outer		inner		outer	 t1.unique2 SELECT

...	WHERE	t2.unique2	=	constant t2	outer		outer	

inner		10	*	7.87	CPU	

		

EXPLAIN	SELECT	*

FROM	tenk1	t1,	tenk2	t2

WHERE	t1.unique1	<	10	AND	t2.unique2	<	10	AND	t1.hundred	<	t2.hundred;

																																									QUERY	PLAN

---------------------------------------------------------------------------------------------

	Nested	Loop		(cost=4.65..49.46	rows=33	width=488)

			Join	Filter:	(t1.hundred	<	t2.hundred)

			->		Bitmap	Heap	Scan	on	tenk1	t1		(cost=4.36..39.47	rows=10	width=244)

									Recheck	Cond:	(unique1	<	10)

									->		Bitmap	Index	Scan	on	tenk1_unique1		(cost=0.00..4.36	rows=10	width=0)

															Index	Cond:	(unique1	<	10)

			->		Materialize		(cost=0.29..8.51	rows=10	width=244)

									->		Index	Scan	using	tenk2_unique2	on	tenk2	t2		(cost=0.29..8.46	rows=10	width=244)

															Index	Cond:	(unique2	<	10)

t1.hundred	<	t2.hundredtenk2_unique2

"" 	inner	 t2	outer	

"" "" ON



EXPLAIN	SELECT	*

FROM	tenk1	t1,	tenk2	t2

WHERE	t1.unique1	<	100	AND	t1.unique2	=	t2.unique2;

																																								QUERY	PLAN

------------------------------------------------------------------------------------------

	Hash	Join		(cost=230.47..713.98	rows=101	width=488)

			Hash	Cond:	(t2.unique2	=	t1.unique2)

			->		Seq	Scan	on	tenk2	t2		(cost=0.00..445.00	rows=10000	width=244)

			->		Hash		(cost=229.20..229.20	rows=101	width=244)

									->		Bitmap	Heap	Scan	on	tenk1	t1		(cost=5.07..229.20	rows=101	width=244)

															Recheck	Cond:	(unique1	<	100)

															->		Bitmap	Index	Scan	on	tenk1_unique1		(cost=0.00..5.04	rows=101	width=0)

																					Index	Cond:	(unique1	<	100)

EXPLAIN	SELECT	*

FROM	tenk1	t1,	onek	t2

WHERE	t1.unique1	<	100	AND	t1.unique2	=	t2.unique2;

																																								QUERY	PLAN

------------------------------------------------------------------------------------------

	Merge	Join		(cost=198.11..268.19	rows=10	width=488)

			Merge	Cond:	(t1.unique2	=	t2.unique2)

			->		Index	Scan	using	tenk1_unique2	on	tenk1	t1		(cost=0.29..656.28	rows=101	width=244)

									Filter:	(unique1	<	100)

			->		Sort		(cost=197.83..200.33	rows=1000	width=244)

									Sort	Key:	t2.unique2

									->		Seq	Scan	on	onek	t2		(cost=0.00..148.00	rows=1000	width=244)

tenk1 onek

	19.7.1	



SET	enable_sort	=	off;

EXPLAIN	SELECT	*

FROM	tenk1	t1,	onek	t2

WHERE	t1.unique1	<	100	AND	t1.unique2	=	t2.unique2;

																																								QUERY	PLAN

------------------------------------------------------------------------------------------

	Merge	Join		(cost=0.56..292.65	rows=10	width=488)

			Merge	Cond:	(t1.unique2	=	t2.unique2)

			->		Index	Scan	using	tenk1_unique2	on	tenk1	t1		(cost=0.29..656.28	rows=101	width=244)

									Filter:	(unique1	<	100)

			->		Index	Scan	using	onek_unique2	on	onek	t2		(cost=0.28..224.79	rows=1000	width=244)

onek12% EXPLAIN	ANALYZE



14.1.2.	EXPLAIN	ANALYZE

EXPLAINANALYZE EXPLAIN EXPLAIN

EXPLAIN	ANALYZE	SELECT	*

FROM	tenk1	t1,	tenk2	t2

WHERE	t1.unique1	<	10	AND	t1.unique2	=	t2.unique2;

																																																											QUERY	PLAN

---------------------------------------------------------------------------------------------------------------------------------

	Nested	Loop		(cost=4.65..118.62	rows=10	width=488)	(actual	time=0.128..0.377	rows=10	loops=1)

			->		Bitmap	Heap	Scan	on	tenk1	t1		(cost=4.36..39.47	rows=10	width=244)	(actual	time=0.057..0.121	rows=10	loops=1)

									Recheck	Cond:	(unique1	<	10)

									->		Bitmap	Index	Scan	on	tenk1_unique1		(cost=0.00..4.36	rows=10	width=0)	(actual	time=0.024..0.024	rows=10	loops=1)

															Index	Cond:	(unique1	<	10)

			->		Index	Scan	using	tenk2_unique2	on	tenk2	t2		(cost=0.29..7.91	rows=1	width=244)	(actual	time=0.021..0.022	rows=1	loops=10)

									Index	Cond:	(unique2	=	t1.unique2)

	Planning	time:	0.181	ms

	Execution	time:	0.501	ms

"actual	time" cost

inner		outer	

tenk2	0.220	

EXPLAIN	ANALYZE

EXPLAIN	ANALYZE	SELECT	*

FROM	tenk1	t1,	tenk2	t2

WHERE	t1.unique1	<	100	AND	t1.unique2	=	t2.unique2	ORDER	BY	t1.fivethous;

																																																																	QUERY	PLAN

--------------------------------------------------------------------------------------------------------------------------------------------

	Sort		(cost=717.34..717.59	rows=101	width=488)	(actual	time=7.761..7.774	rows=100	loops=1)

			Sort	Key:	t1.fivethous

			Sort	Method:	quicksort		Memory:	77kB



			->		Hash	Join		(cost=230.47..713.98	rows=101	width=488)	(actual	time=0.711..7.427	rows=100	loops=1)

									Hash	Cond:	(t2.unique2	=	t1.unique2)

									->		Seq	Scan	on	tenk2	t2		(cost=0.00..445.00	rows=10000	width=244)	(actual	time=0.007..2.583	rows=10000	loops=1)

									->		Hash		(cost=229.20..229.20	rows=101	width=244)	(actual	time=0.659..0.659	rows=100	loops=1)

															Buckets:	1024		Batches:	1		Memory	Usage:	28kB

															->		Bitmap	Heap	Scan	on	tenk1	t1		(cost=5.07..229.20	rows=101	width=244)	(actual	time=0.080..0.526	rows=100	loops=1)

																					Recheck	Cond:	(unique1	<	100)

																					->		Bitmap	Index	Scan	on	tenk1_unique1		(cost=0.00..5.04	rows=101	width=0)	(actual	time=0.049..0.049	rows=100	loops=1)

																											Index	Cond:	(unique1	<	100)

	Planning	time:	0.194	ms

	Execution	time:	8.008	ms

EXPLAIN	ANALYZE	SELECT	*	FROM	tenk1	WHERE	ten	<	7;

																																															QUERY	PLAN

---------------------------------------------------------------------------------------------------------

	Seq	Scan	on	tenk1		(cost=0.00..483.00	rows=7000	width=244)	(actual	time=0.016..5.107	rows=7000	loops=1)

			Filter:	(ten	<	7)

			Rows	Removed	by	Filter:	3000

	Planning	time:	0.083	ms

	Execution	time:	5.905	ms

""

EXPLAIN	ANALYZE	SELECT	*	FROM	polygon_tbl	WHERE	f1	@>	polygon	'(0.5,2.0)';

																																														QUERY	PLAN

------------------------------------------------------------------------------------------------------

	Seq	Scan	on	polygon_tbl		(cost=0.00..1.05	rows=1	width=32)	(actual	time=0.044..0.044	rows=0	loops=1)

			Filter:	(f1	@>	'((0.5,2))'::polygon)

			Rows	Removed	by	Filter:	4

	Planning	time:	0.040	ms

	Execution	time:	0.083	ms



SET	enable_seqscan	TO	off;

EXPLAIN	ANALYZE	SELECT	*	FROM	polygon_tbl	WHERE	f1	@>	polygon	'(0.5,2.0)';

																																																								QUERY	PLAN

--------------------------------------------------------------------------------------------------------------------------

	Index	Scan	using	gpolygonind	on	polygon_tbl		(cost=0.13..8.15	rows=1	width=32)	(actual	time=0.062..0.062	rows=0	loops=1)

			Index	Cond:	(f1	@>	'((0.5,2))'::polygon)

			Rows	Removed	by	Index	Recheck:	1

	Planning	time:	0.034	ms

	Execution	time:	0.144	ms

	GiST		

EXPLAINBUFFERSANALYZE

EXPLAIN	(ANALYZE,	BUFFERS)	SELECT	*	FROM	tenk1	WHERE	unique1	<	100	AND	unique2	>	9000;

																																																											QUERY	PLAN

---------------------------------------------------------------------------------------------------------------------------------

	Bitmap	Heap	Scan	on	tenk1		(cost=25.08..60.21	rows=10	width=244)	(actual	time=0.323..0.342	rows=10	loops=1)

			Recheck	Cond:	((unique1	<	100)	AND	(unique2	>	9000))

			Buffers:	shared	hit=15

			->		BitmapAnd		(cost=25.08..25.08	rows=10	width=0)	(actual	time=0.309..0.309	rows=0	loops=1)

									Buffers:	shared	hit=7

									->		Bitmap	Index	Scan	on	tenk1_unique1		(cost=0.00..5.04	rows=101	width=0)	(actual	time=0.043..0.043	rows=100	loops=1)

															Index	Cond:	(unique1	<	100)

															Buffers:	shared	hit=2

									->		Bitmap	Index	Scan	on	tenk1_unique2		(cost=0.00..19.78	rows=999	width=0)	(actual	time=0.227..0.227	rows=999	loops=1)

															Index	Cond:	(unique2	>	9000)

															Buffers:	shared	hit=5

	Planning	time:	0.088	ms

	Execution	time:	0.423	ms



BUFFERS	I/O	

EXPLAIN	ANALYZE EXPLAIN

BEGIN;

EXPLAIN	ANALYZE	UPDATE	tenk1	SET	hundred	=	hundred	+	1	WHERE	unique1	<	100;

																																																											QUERY	PLAN

--------------------------------------------------------------------------------------------------------------------------------

	Update	on	tenk1		(cost=5.07..229.46	rows=101	width=250)	(actual	time=14.628..14.628	rows=0	loops=1)

			->		Bitmap	Heap	Scan	on	tenk1		(cost=5.07..229.46	rows=101	width=250)	(actual	time=0.101..0.439	rows=100	loops=1)

									Recheck	Cond:	(unique1	<	100)

									->		Bitmap	Index	Scan	on	tenk1_unique1		(cost=0.00..5.04	rows=101	width=0)	(actual	time=0.043..0.043	rows=100	loops=1)

															Index	Cond:	(unique1	<	100)

	Planning	time:	0.079	ms

	Execution	time:	14.727	ms

ROLLBACK;

INSERTUPDATEDELETE/

UPDATEDELETE	

EXPLAIN	UPDATE	parent	SET	f2	=	f2	+	1	WHERE	f1	=	101;

																																				QUERY	PLAN

-----------------------------------------------------------------------------------

	Update	on	parent		(cost=0.00..24.53	rows=4	width=14)

			Update	on	parent

			Update	on	child1

			Update	on	child2

			Update	on	child3

			->		Seq	Scan	on	parent		(cost=0.00..0.00	rows=1	width=14)

									Filter:	(f1	=	101)

			->		Index	Scan	using	child1_f1_key	on	child1		(cost=0.15..8.17	rows=1	width=14)

									Index	Cond:	(f1	=	101)

			->		Index	Scan	using	child2_f1_key	on	child2		(cost=0.15..8.17	rows=1	width=14)

									Index	Cond:	(f1	=	101)

			->		Index	Scan	using	child3_f1_key	on	child3		(cost=0.15..8.17	rows=1	width=14)



									Index	Cond:	(f1	=	101)

	 	

EXPLAIN	ANALYZE	 Planning	time	

EXPLAIN	ANALYZEExecution	time BEFORE AFTER	

AFTER BEFOREAFTER EXPLAIN	ANALYZE



14.1.3.	

EXPLAIN	ANALYZE	I/O	 EXPLAIN	ANALYZE

gettimeofday() pg_test_timing

EXPLAIN polygon_tbl

EXPLAIN	ANALYZE	SELECT	*	FROM	tenk1	WHERE	unique1	<	100	AND	unique2	>	9000	LIMIT	2;

																																																										QUERY	PLAN

-------------------------------------------------------------------------------------------------------------------------------

	Limit		(cost=0.29..14.71	rows=2	width=244)	(actual	time=0.177..0.249	rows=2	loops=1)

			->		Index	Scan	using	tenk1_unique2	on	tenk1		(cost=0.29..72.42	rows=10	width=244)	(actual	time=0.174..0.244	rows=2	loops=1)

									Index	Cond:	(unique2	>	9000)

									Filter:	(unique1	<	100)

									Rows	Removed	by	Filter:	287

	Planning	time:	0.096	ms

	Execution	time:	0.336	ms

	2	

EXPLAIN	ANALYZE	inner		outer		inner		inner	

BitmapAnd		BitmapOr	
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14.2.	

	

SELECT	relname,	relkind,	reltuples,	relpages

FROM	pg_class

WHERE	relname	LIKE	'tenk1%';

							relname								|	relkind	|	reltuples	|	relpages

----------------------+---------+-----------+----------

	tenk1																|	r							|					10000	|						358

	tenk1_hundred								|	i							|					10000	|							30

	tenk1_thous_tenthous	|	i							|					10000	|							30

	tenk1_unique1								|	i							|					10000	|							30

	tenk1_unique2								|	i							|					10000	|							30

(5	rows)

tenk1	10000		

reltuplesrelpages	 VACUUMANALYZE	DDL	 CREATE	INDEX

VACUUMANALYZE reltuples pg_class

WHERE	 WHEREWHERE	

VACUUM	ANALYZE	

pg_statistic	 pg_statspg_stats	 pg_stats pg_statistic

pg_stats

SELECT	attname,	inherited,	n_distinct,

							array_to_string(most_common_vals,	E'\n')	as	most_common_vals

FROM	pg_stats

WHERE	tablename	=	'road';



	attname	|	inherited	|	n_distinct	|										most_common_vals

---------+-----------+------------+------------------------------------

	name				|	f									|		-0.363388	|	I-	580																								Ramp+

									|											|												|	I-	880																								Ramp+

									|											|												|	Sp	Railroad																							+

									|											|												|	I-	580																												+

									|											|												|	I-	680																								Ramp

	name				|	t									|		-0.284859	|	I-	880																								Ramp+

									|											|												|	I-	580																								Ramp+

									|											|												|	I-	680																								Ramp+

									|											|												|	I-	580																												+

									|											|												|	State	Hwy	13																		Ramp

(2	rows)

roadinherited=t	 roadinherited=f

ANALYZEpg_statistic most_common_valshistogram_bounds ALTER

TABLE	SET	STATISTICS	 default_statistics_target		100	

	 pg_statistic	

	67	

EXPLAIN JOIN
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14.3.	JOIN

JOIN

SELECT	*	FROM	a,	b,	c	WHERE	a.id	=	b.id	AND	b.ref	=	c.id;

WHEREa.id	=	b.id	A		B	

	A		C		B		—		A		C	

	

		

SELECT	*	FROM	a	LEFT	JOIN	(b	JOIN	c	ON	(b.ref	=	c.id))	ON	(a.id	=	b.id);

		A		B		C	B		C	A		

SELECT	*	FROM	a	LEFT	JOIN	b	ON	(a.bid	=	b.id)	LEFT	JOIN	c	ON	(a.cid	=	c.id);

	A		B		C	 FULL	JOIN LEFT	JOINRIGHT	JOIN

INNER	JOINCROSS	JOINJOINFROM	



JOIN PostgreSQLJOIN

SELECT	*	FROM	a,	b,	c	WHERE	a.id	=	b.id	AND	b.ref	=	c.id;

SELECT	*	FROM	a	CROSS	JOIN	b	CROSS	JOIN	c	WHERE	a.id	=	b.id	AND	b.ref	=	c.id;

SELECT	*	FROM	a	JOIN	(b	JOIN	c	ON	(b.ref	=	c.id))	ON	(a.id	=	b.id);

JOIN	

JOIN	 join_collapse_limit	1)

FROMJOIN

SELECT	*	FROM	a	CROSS	JOIN	b,	c,	d,	e	WHERE	...;

join_collapse_limit	=	1	A		B		5	

	

SELECT	*

FROM	x,	y,

				(SELECT	*	FROM	a,	b,	c	WHERE	something)	AS	ss

WHERE	somethingelse;

SELECT	

SELECT	*	FROM	x,	y,	a,	b,	c	WHERE	something	AND	somethingelse;



outer	 WHERE	X		A		A			

from_collapse_limitFROM

from_collapse_limitjoin_collapse_limit ""
join_collapse_limitfrom_collapse_limit	 join_collapse_limit

	1	
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14.4.	



14.4.1.	

INSERT	SQL	 BEGINCOMMIT PostgreSQL



14.4.2.	COPY

COPY INSERT	 COPY	 INSERT	 COPY

COPYPREPAREINSERT EXECUTE INSERT	 ""

COPYINSERT	 PREPARE

COPYCREATE	TABLETRUNCATE		WAL wal_level

minimal	WAL



14.4.3.	

COPY

		



14.4.4.	

"" 		

		



14.4.5.	maintenance_work_mem

maintenance_work_mem CREATE	INDEXALTER	TABLE	ADD	FOREIGN

KEY	 COPY



14.4.6.	max_wal_size

max_wal_size	 PostgreSQL checkpoint_timeout	

max_wal_size



14.4.7.		WAL	

	WAL		WAL		WAL

max_wal_senders	

	WAL		WAL		

CREATE	TABLE	AS	SELECT

CREATE	INDEX	 ALTER	TABLE	ADD	PRIMARY	KEY

ALTER	TABLE	SET	TABLESPACE

CLUSTER

COPY	FROM



14.4.8.	ANALYZE

ANALYZE ANALYZE

autovacuum	 ANALYZE	24.1.3	 	24.1.6	



14.4.9.	pg_dump

pg_dump	 pg_dump psqlpg_restorepg_dump

pg_dumpCOPY	

maintenance_work_memmax_wal_size

	WAL	 archive_mode

max_wal_sendersdump	

pg_dumppg_restore -j

-1--single-transaction

	WAL	 COPY

	CPU	 pg_restore--jobs

ANALYZE

COPY	 [1]

ANALYZE	24.1.3	 	24.1.6	

[1]
--disable-triggers	—	



JOIN
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14.5.	

	

RAM	I/O

fsync

synchronous_commit	 WAL	

full_page_writes

max_wal_sizecheckpoint_timeout		 /pg_xlog

	 WAL
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15.1.	
15.2.	
15.3.	

15.3.1.	
15.3.2.	
15.3.3.	
15.3.4.	

15.4.	

PostgreSQL	CPU	



PostgreSQL	9.6.0	
	15.	



15.1.	

	

EXPLAIN	SELECT	*	FROM	pgbench_accounts	WHERE	filler	LIKE	'%x%';

																																					QUERY	PLAN																																						

-------------------------------------------------------------------------------------

	Gather		(cost=1000.00..217018.43	rows=1	width=97)

			Workers	Planned:	2

			->		Parallel	Seq	Scan	on	pgbench_accounts		(cost=0.00..216018.33	rows=1	width=97)

									Filter:	(filler	~~	'%x%'::text)

(4	rows)

Gather	 Gather	 Gather	 Gather

	EXPLAIN ,	 Gather 	max_worker_processes

max_worker_processes max_parallel_workers_per_gather

Gather	
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15.2.	

max_parallel_workers_per_gather
max_parallel_workers_per_gather

dynamic_shared_memory_typenone

	CTE	

END	LOOP	PL/pgsql		

PARALLEL	UNSAFE PARALLEL	SAFEPARALLEL	UNSAFE	15.4	

	SQL	

max_worker_processes

libpq
max_parallel_workers_per_gather
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15.3.	



15.3.1.	



15.3.2.	



15.3.3.	

COUNT(*)

PostgreSQL PartialAggregate Gather

FinalizeAggregate

internal CREATE	AGGREGATE



15.3.4.	

parallel_setup_cost
	15.4	

EXPLAIN	(ANALYZE,VERBOSE)
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15.4.	

Gather Gather	

CTE

IsForeignScanParallelSafe	API

InitPlanSubPlan



15.4.1.	

FUNCTION PARALLEL	SAFEPARALLEL	RESTRICTEDPARALLEL	UNSAFE	

CREATE	AGGREGATE PARALLELSAFERESTRICTED	 UNSAFE

EXCEPTION

PARALLEL	RESTRICTED setseed	 random

	C		C	
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16.6.	
16.7.	

16.7.1.	AIX
16.7.2.	Cygwin
16.7.3.	HP-UX
16.7.4.	MinGW/	Windows
16.7.5.	SCO	OpenServer		SCO	UnixWare
16.7.6.	Solaris

PostgreSQLRPMDebian
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16.1.	

./configure

make

su

make	install

adduser	postgres

mkdir	/usr/local/pgsql/data

chown	postgres	/usr/local/pgsql/data

su	-	postgres

/usr/local/pgsql/bin/initdb	-D	/usr/local/pgsql/data

/usr/local/pgsql/bin/postgres	-D	/usr/local/pgsql/data	>logfile	2>&1	&

/usr/local/pgsql/bin/createdb	test

/usr/local/pgsql/bin/psql	test
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16.2.	

	Unix	 PostgreSQL		 	16.6	 doc

PostgreSQL

GNU	make3.80 makeGNU	makeGNU	makegmake GNU	make

make	--version

ISO/ANSI	C		C89 GCC PostgreSQL

gzipbzip2 tar

GNU	Readline psqlPostgreSQL	SQL	 configure

without-readline	BSD libedit NetBSD libeditGNU

Readline	 libreadlineconfigure--with-libedit-preferred

	Linux	 readlinereadline-devel

zlib	 configure--without-zlib pg_dumppg_restore

PL/Perl	 Perl	 libperl	

Perl		 PL/Perl	 libperlconfigure	

PL/Perl	 Perl	 usemultiplicityperl	-V



PL/Python	 Python distutils Python	2.3 numeric2.3.x

cdecimal PL/Python3.1 Python	3	Python	3		

PL/Python	 libpython	

libpythonconfigure		 Python

Python

PL/Tcl	 Tcl	 Tcl	8.4

NLS	 Gettext	API LinuxNetBSDSolaris
http://www.gnu.org/software/gettext/ GNU	C	Gettext	 GNU
Gettext

KerberosOpenSSLOpenLDAP/ PAM

PostgreSQL 	J.2	 .	

Git	

	Git			GNU	
1.875	 lexyacc

	Git		Perl	

GNU GNU		 http://www.gnu.org/order/ftp.html
ftp://ftp.gnu.org/gnu/

	100MB		20	MB			35	MB	150MB

http://www.gnu.org/software/gettext/
http://www.gnu.org/order/ftp.html
ftp://ftp.gnu.org/gnu/
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16.3.	

PostgreSQL	9.6.0		 http://www.postgresql.org/download/
postgresql-9.6.0.tar.gzpostgresql-9.6.0.tar.bz2

gunzip	postgresql-9.6.0.tar.gz

tar	xf	postgresql-9.6.0.tar

.bz2 bunzip2gunzip postgresql-9.6.0	 PostgreSQL	

	I

http://www.postgresql.org/download/
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16.4.	
1.	

configure

./configure

	

mkdir	build_dir

cd	build_dir

/path/to/source/tree/configure	[options	go	here]

make

	C	

configure

--prefix=PREFIX

PREFIX/usr/local/pgsql	 PREFIX

	

configure--disable-rpath	

--exec-prefix=EXEC-PREFIX



EXEC-PREFIX PREFIX		

--bindir=DIRECTORY

EXEC-PREFIX/bin	 /usr/local/pgsql/bin

--sysconfdir=DIRECTORY

PREFIX/etc

--libdir=DIRECTORY

EXEC-PREFIX/lib

--includedir=DIRECTORY

C		C++	 PREFIX/include

--datarootdir=DIRECTORY

PREFIX

--datadir=DIRECTORY

DATAROOTDIR

--localedir=DIRECTORY

DATAROOTDIR/locale

--mandir=DIRECTORY



PostgreSQL manx	 DATAROOTDIR/man

--docdir=DIRECTORY

"man" DATAROOTDIR/doc/postgresql

--htmldir=DIRECTORY

PostgreSQLHTML DATAROOTDIR

:	 PostgreSQL /usr/local/include		

datadirsysconfdirdocdir"/postgresql"	 "postgres""pgsql"

/usr/local	 /usr/local/doc/postgresql/opt/postgres

/opt/postgres/doc	C	 includedir includedir

libdir

--with-extra-version=STRING

STRING	PostgreSQL		Git	 git	describe

--with-includes=DIRECTORIES

DIRECTORIES		GNU	 Readline		 --with-

libraries

--with-includes=/opt/gnu/include:/usr/sup/include.

--with-libraries=DIRECTORIES



DIRECTORIES	 --with-includes

--with-libraries=/opt/gnu/lib:/usr/sup/lib.

--enable-nls[=LANGUAGES]

NLS LANGUAGES	 --enable-nls='de	fr'

Gettext	API	

--with-pgport=NUMBER

NUMBER	5432		 PostgreSQL

--with-perl

PL/Perl

--with-python

PL/Python

--with-tcl

PL/Tcl

--with-tclconfig=DIRECTORY

Tcl	 tclConfig.sh	Tcl		Tcl

--with-gssapi



	GSSAPI	GSSAPI	Kerberos	
/usr/include/usr/lib --with-includes--with-libraries

configure	GSSAPI	

--with-krb-srvnam=NAME

	Kerberos		GSSAPI	 postgres	Windows	

POSTGRES

--with-openssl

SSL OpenSSL configure	 OpenSSL

--with-pam

PAM

--with-bsd-auth

	BSD	BSD		OpenBSD	

--with-ldap

LDAP 	32.17	 	20.3.7	 	Unix	
Windows	 WinLDAP configure	 OpenLDAP

--with-systemd

systemd	 systemd		
information libsystemd	

--without-readline



Readline libedit psql	

--with-libedit-preferred

BSD libeditGPLReadline Readline

--with-bonjour

	Bonjour		Bonjour	OS	X	

--with-uuid=LIBRARY

	UUID		 uuid-ossp	UUID		 LIBRARY

bsd	FreeBSDNetBSD		BSD		 	UUID	

e2fse2fsprogs	UUID		 	Linux		OS	X		

osspOSSP	UUID	library

--with-ossp-uuid

--with-uuid=ossp

--with-libxml

	libxml		SQL/XML		Libxml		2.6.23	

Libxml	 xml2-configPostgreSQL		libxml	

XML2_CONFIGxml2-config --with-includes--with-libraries

http://www.ossp.org/pkg/lib/uuid/


--with-libxslt

	 xml2	libxslt xml2XMLXSL

--disable-integer-datetimes

64	datetime		datetime	
timestamp	datetime	6464 PostgreSQL

	8.5	

--disable-float4-byval

	float4	 "" "" 	C	 "version	0" "version	1"

--disable-float8-byval

	float8	 "" "" 	C	 "version	0" "version	1"
float8	int8	32 --disable-float8-byval

float8-byval

--with-segsize=SEGSIZE

	G	1G "largefile"
tar2	initdb

--with-blocksize=BLOCKSIZE

	K	I/O8K2	1		32	K	initdb

--with-wal-segsize=SEGSIZE

WAL		M		WAL		WAL		16	M2	1		64



M	initdb

--with-wal-blocksize=BLOCKSIZE

WAL		K		WAL	I/O8K	2	1		64K
	initdb

--disable-spinlocks

PostgreSQL	CPU	 PostgreSQLPostgreSQL

--disable-thread-safety

libpqECPG

--with-system-tzdata=DIRECTORY

PostgreSQL	IANA		FreeBSDLinuxSolaris
DIRECTORY	PostgreSQL	 DIRECTORY

/usr/share/zoneinfo PostgreSQL

	PostgreSQL		PostgreSQL	

--without-zlib

Zlib pg_dump	 pg_restore

--enable-debug

		GCC			GCC	
	beta	



--enable-coverage

	GCC

--enable-profiling

	GCC

--enable-cassert

assertion	 "" 			—		
	beta	

--enable-depend

makefile			GCC	

--enable-dtrace

PostgreSQL	DTrace		 	28.5	

dtrace DTRACE dtrace/usr/sbin

dtraceDTRACEFLAGS	Solaris	64	DTrace	configure	

DTRACEFLAGS="-64"	GCC	

./configure	CC='gcc	-m64'	--enable-dtrace	DTRACEFLAGS='-64'	...

	Sun	



./configure	CC='/opt/SUNWspro/bin/cc	-xtarget=native64'	--enable-dtrace	DTRACEFLAGS='-64'	...

--enable-tap-tests

	Perl	TAP		Perl		Perl	 IPC::Run	

configure	C	 CC gcc configure	 cc

CFLAGS

configure	

./configure	CC=/opt/bin/gcc	CFLAGS='-O2	-pipe'

BISON

Bison

CC

C

CFLAGS

	C	

CPP



C	

CPPFLAGS

	C	

DTRACE

dtrace

DTRACEFLAGS

dtrace

FLEX

Flex

LDFLAGS

LDFLAGS_EX

LDFLAGS_SL

MSGFMT



msgfmt

PERL

Perl		PL/Perl	

PYTHON

Python		PL/Python		Python	2		Python	3	
	PL/Python		 	44.1	

TCLSH

Tcl		PL/Tcl		Tcl	

XML2_CONFIG

	libxml	 xml2-config

:	 --enable-cassert --enable-debug

	GCC -O1 -O0 -O0 make

PROFILE=-O0	file.o

2.	

make



GNU	make	5	

All	of	PostgreSQL	successfully	made.	Ready	to	install.

HTML contrib

make	world

PostgreSQL,	contrib,	and	documentation	successfully	made.	Ready	to	install.

3.	

		

make	check

	root		 (This	won't	work	as	root;	do	it	as	an
unprivileged	user.)		31	

4.	

:	 	 	18.6	 	



PostgreSQL

make	install

	1 	root	

HTML

make	install-docs

make	install-world

make	install-stripmake	install				 install-

strip		

	C	

.	

make	-C	src/bin	install

make	-C	src/include	install

make	-C	src/interfaces	install

make	-C	doc	install



src/bin

.	 make	uninstall

.	 make	clean	 configure make

configure	 configure	 make	distclean
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16.5.	



16.5.1.	

	 FreeBSDHP-UX

	 LD_LIBRARY_PATH

LD_LIBRARY_PATH=/usr/local/pgsql/lib

export	LD_LIBRARY_PATH

cshtcsh

setenv	LD_LIBRARY_PATH	/usr/local/pgsql/lib

/usr/local/pgsql/lib	1 --libdir		shell	 /etc/profile

~/.bash_profile	 http://xahlee.org/UnixResource_dir/_/ldpath.html

LD_RUN_PATH

Cygwin PATH.dllbin

ld.sorld	

psql:	error	in	loading	shared	libraries

libpq.so.2.1:	cannot	open	shared	object	file:	No	such	file	or	directory

http://xahlee.org/UnixResource_dir/_/ldpath.html


Linux	root	

/sbin/ldconfig	/usr/local/pgsql/lib

ldconfig FreeBSDNetBSD

/sbin/ldconfig	-m	/usr/local/pgsql/lib



16.5.2.	

/usr/local/pgsql	 PATH	 /usr/local/pgsql/bin 	1 --bindir

PostgreSQL

	shell	 ~/.bash_profile /etc/profile

PATH=/usr/local/pgsql/bin:$PATH

export	PATH

cshtcsh

set	path	=	(	/usr/local/pgsql/bin	$path	)

manshell	

MANPATH=/usr/local/pgsql/share/man:$MANPATH

export	MANPATH

PGHOSTPGPORT		 PGHOST
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16.6.	

	CPU	

PostgreSQL	CPU	x86	x86_64IA64PowerPCPowerPC
64S/390S/390xSparcSparc	64ARMMIPSMIPSELM68KPA-
RISC	M32R	 	VAX		CPU	

PostgreSQL	LinuxWindowsWin2000	SP4	
OpenBSDNetBSDOS	XAIXHP/UXSolaris		UnixWare	Unix	
	CPU	

hackers@postgresql.org>

http://buildfarm.postgresql.org/
mailto:pgsql-bugs@postgresql.org
mailto:pgsql-hackers@postgresql.org
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16.7.	

	PostgreSQL	



16.7.1.	AIX

PostgreSQL		AIX	4.3.36.1	AIX		GCC		IBM	

	AIX		PostgreSQL		AIX	

	AIX	

AIX	4.3.3

Maintenance	Level	11	+	post	ML11	bundle

AIX	5.1

Maintenance	Level	9	+	post	ML9	bundle

AIX	5.2

Technology	Level	10	Service	Pack	3

AIX	5.3

Technology	Level	7

AIX	6.1

Base	Level

AIX	4.3.3		AIX	5.2	ML	7	 oslevel	-r	

/usr/local	Readline		libz configure	 --with-

includes=/usr/local/include	--with-libraries=/usr/local/lib.



16.7.1.1.	GCC

	AIX	5.3		GCC		PostgreSQL	

	GCC		3.3.2		4.0.1		IBM		GCC		GCC	
	GCC		GCC	

16.7.1.2.	Unix

AIX	5.3	 sockaddr_storage	5.3	IBM	 sockaddr_unUnix

sockaddr_storage	PostgreSQL		Unix	libpq		TCP/IP

	Unix

	IBM	PMR29657	maintenance	level	5300-03	
/usr/include/sys/socket.h_SS_MAXSIZE	1025

PostgreSQL

16.7.1.3.	Internet

PostgreSQL	 getaddrinfolisten_addressespg_hba.conf	IP	

AIX		AIX	fix	level	

	AIX	5.3		PostgreSQL		8.1	
PostgreSQL		IPv6		AIX	5.3	

""

	localhost		IPv6	



(as	root)

#	ifconfig	lo0	inet6	::1/0	delete

	IPv6AIX	 /etc/netsvc.conf	Solaris/Linux	

/etc/nsswitch.conf	AIX	

hosts=local,bind

hosts=local4,bind4

	IPv6	

	IPv6		AIX	5.3		AIX	5.3		AIX	6.1	
	AIX	6.1		IPv6	

16.7.1.4.	

AIX		RAM	

-bash-3.00$	createlang	plperl	template1

createlang:	language	installation	failed:	ERROR:		could	not	load	library	"/opt/dbs/pgsql748/lib/plperl.so":	A	memory	address	is	not	in	the	address	space	for	the	process.

	PostgreSQL	



-bash-3.00$	createlang	plperl	template1

createlang:	language	installation	failed:	ERROR:		could	not	load	library	"/opt/dbs/pgsql748/lib/plperl.so":	Bad	address

	PostgreSQL		256	MB	

	AIX	3232	4GB		256	MB		256	MB

createlang	umask		PostgreSQL	32	750		755	

"" 	PostgreSQL	643264

	32		PostgreSQL	 LDR_CNTRLMAXDATA=0x

<=	8 postgresql.conf LDR_CNTRL	AIX	 MAXDATA	256	MB	

ldeditPostgreSQL	 configure	LDFLAGS="-Wl,-

bmaxdata:0xn0000000"

	64	 OBJECT_MODE	64	 CC="gcc	-maix64"LDFLAGS="-Wl,-

bbigtoc"configure xlc OBJECT_MODE OBJECT_MODE

AIX	 arasld

	AIX		fork		AIX	

"Large	Program	Support",	AIX	Documentation:	General	Programming
Concepts:	Writing	and	Debugging	Programs.

"Program	Address	Space	Overview",	AIX	Documentation:	General

http://publib.boulder.ibm.com/infocenter/pseries/topic/com.ibm.aix.doc/aixprggd/genprogc/lrg_prg_support.htm
http://publib.boulder.ibm.com/infocenter/pseries/topic/com.ibm.aix.doc/aixprggd/genprogc/address_space.htm


Programming	Concepts:	Writing	and	Debugging	Programs.

"Performance	Overview	of	the	Virtual	Memory	Manager	(VMM)",	AIX
Documentation:	Performance	Management	Guide.

"Page	Space	Allocation",	AIX	Documentation:	Performance
Management	Guide.

"Paging-space	thresholds	tuning",	AIX	Documentation:	Performance
Management	Guide.

Developing	and	Porting	C	and	C++	Applications	on	AIX,	IBM
Redbook.

http://publib.boulder.ibm.com/infocenter/pseries/v5r3/topic/com.ibm.aix.doc/aixbman/prftungd/resmgmt2.htm
http://publib.boulder.ibm.com/infocenter/pseries/v5r3/topic/com.ibm.aix.doc/aixbman/prftungd/memperf7.htm
http://publib.boulder.ibm.com/infocenter/pseries/v5r3/topic/com.ibm.aix.doc/aixbman/prftungd/memperf6.htm
http://www.redbooks.ibm.com/abstracts/sg245674.html?Open


16.7.2.	Cygwin

PostgreSQL		Cygwin		Windows		Linux		Windows	
	17	 	Cygwin	

./configure;	make;		Cygwin	

	Cygwin		bin		Windows	

adduser	Windows	NT2000		XP	

su	Windows	NT2000		XP		ssh		su

	OpenSSL

cygserver /usr/sbin/cygserver	&	PostgreSQL	 initdb

cygserver SEMMNS	PostgreSQL	

	C	 export	LANG=C.utf8

make	check listen() MAX_CONNECTIONS

make	MAX_CONNECTIONS=5	check

	10	

cygserver	PostgreSQL		Windows	NT		Cygwin	

PostgreSQL	 README /usr/share/doc/Cygwin



16.7.3.	HP-UX

PostgreSQL	7.3+		HP-UX	10.X		11.X		Series	700/800	PA-RISC
	HP-UX	10.20		HP-UX	11.00		11.11	

	PostgreSQL		GNU	makeHP		make		GCC		HP	
ANSI	C		Git		FlexGNU	lex	BisonGNU	yacc	HP
	HP-UX	11.11		64		PHSS_30966	(11.11)	

PHSS_30966		s700_800	ld(1)	and	linker	tools	cumulative	patch

	libc		ld/dld		HP		C		HP	
ffs.external.hp.com/

	PA-RISC	2.0		GCC		64		GCC		64	HP-UX	PA-RISC
	Itanium		GCC	 http://www.hp.com/go/gcc	binutils

	PA-RISC	2.0		PA-RISC	1.1	

	HP-UX	Itanium		HP	ANSI	C	

PHSS_30848		s700_800	HP	C	Compiler	(A.05.57)
PHSS_30849		s700_800	u2comp/be/plugin	library	Patch

	HP		C		GCC	 configure

./configure	CC=cc

	HP		C	

ftp://us-ffs.external.hp.com/
http://www.hp.com/go/gcc


./configure	CC=gcc

	GCCconfigure	 gcc

/usr/local/pgsql/opt configure--prefix

http://itrc.hp.com


16.7.4.	MinGW/	Windows

	Windows		PostgreSQL		MinGW		Unix	
MinGW		 Visual	C++	 	17	

	Windows		Windows	2000		32		64		Cygwin	Unix
	MinGW		MSYS	Unix	 configure	shell	

http://www.mingw.org/

	MinGW		64	 http://mingw-w64.sourceforge.net/	64	

bin	 --host=x86_64-w64-mingw32configure.

CMD.EXEpsql	MSYS	

16.7.4.1.		Windows	

	PostgreSQL		Windows	 minidumps	Unix	
Debugger	ToolsVisual	Studio	Windows	 crashdumps

http://www.mingw.org/
http://mingw-w64.sourceforge.net/


16.7.5.	SCO	OpenServer		SCO	UnixWare

PostgreSQL		SCO	UnixWare	7		SCO	OpenServer	5	
OpenServer		OpenServer	Development	Kit		Universal
Development	Kit

16.7.5.1.	Skunkware

	SCO	Skunkware	CD	Skunkware	CD		UnixWare	7	
OpenServer	5Skunkware	gzipgunzipGNU	MakeFlex	
Bison		UnixWare	7.1	CD		"Open	License	Software
Supplement"	CD http://www.sco.com/skunkware/

	UnixWare		OpenServerSkunkware

	UnixWare	7.1.3	GCC		UDK	CD		GNU	Make

16.7.5.2.	GNU	Make

	GNU	Make		Skunkware	CD	 /usr/local/bin/make

	UnixWare	7.1.3	GNU	Make		UDK	CD		OSTK	
/usr/gnu/bin/gmake

16.7.5.3.	Readline

Readline		Skunkware	CD		UnixWare	7.1	Skunkware	CD	
	UnixWare	7.0.0		7.0.1	Skunkware	CD	Readline	
http://www.sco.com/skunkware/

http://www.sco.com/skunkware/
http://www.sco.com/skunkware/


Readline	 /usr/local/lib/usr/local/includePostgreSQL

configure		Readline configure

./configure	--with-libraries=/usr/local/lib	--with-includes=/usr/local/include

16.7.5.4.		OpenServer		UDK

	OpenServer		Universal	Development	Kit	(UDK)		UDK	

./configure	--with-libraries=/udk/usr/lib	--with-includes=/udk/usr/include

	Readline	

./configure	--with-libraries="/udk/usr/lib	/usr/local/lib"	--with-includes="/udk/usr/include	/usr/local/include"

16.7.5.5.		PostgreSQL	

PostgreSQL	 /usr/local/pgsql/share/manUnixWare	

/etc/default/manMANPATH

MANPATH=/usr/lib/scohelp/%L/man:/usr/dt/man:/usr/man:/usr/share/man:scohelp:/usr/local/man:/usr/local/pgsql/share/man

	OpenServer	PostgreSQL	



16.7.5.6.		7.1.1b		C99	

	OpenUNIX	8.0.0UnixWare	7.1.2	7.1.1b	

tuplesort.c	7.1.28.0.0

16.7.5.7.	UnixWare	

libpq-Kpthreadlibpqpthread_* -Kpthread/-Kthread



16.7.6.	Solaris

PostgreSQL		Solaris	

16.7.6.1.	

	GCC		Sun		SPARC		Sun		GCC	2.95.1	
GCC	2.95.3		Sun	 /usr/ucb/cc

http://www.oracle.com/technetwork/server-
storage/solarisstudio/downloads/	Sun	Studio	GNU		Solaris
10	Solaris	companion	CD		Solaris	
http://www.sunfreeware.com http://www.gnu.org/order/ftp.html

16.7.6.2.	OpenSSL	

	PostgreSQL		OpenSSL	

src/backend/libpq/crypt.c

src/backend/libpq/password.c

src/interfaces/libpq/fe-auth.c

src/interfaces/libpq/fe-connect.c

/usr/include/crypt.h	OpenSSL	

http://www.oracle.com/technetwork/server-storage/solarisstudio/downloads/
http://www.sunfreeware.com
http://www.gnu.org/order/ftp.html


	OpenSSL		0.9.6a		Solaris	9		OpenSSL

16.7.6.3.	configure	

configurelibzlibreadline	libssl configureLDFLAGS

configure	...	LDFLAGS="-R	/usr/sfw/lib:/opt/sfw/lib:/usr/local/lib"

ld

16.7.6.4.	64-

	Solaris	7	64-	libc	 vsnprintf	PostgreSQL	

PostgreSQL	 vsnprintf configureconfigure	

src/Makefile.global

LIBOBJS	=

LIBOBJS	=	snprintf.o

16.7.6.5.	

	SPARC		Sun	Studio -xO5 errno

PostgreSQL	/



	SPARC		64		32	64		64		32	AMD64
CPU	32		CPU		32	

16.7.6.6.		DTrace		PostgreSQL

	DTrace	 	28.5	
https://blogs.oracle.com/robertlor/entry/user_level_dtrace_probes_in

postgres

Undefined																							first	referenced

	symbol																													in	file

AbortTransaction																				utils/probes.o

CommitTransaction																			utils/probes.o

ld:	fatal:	Symbol	referencing	errors.	No	output	written	to	postgres

collect2:	ld	returned	1	exit	status

make:	***	[postgres]	Error	1

	DTrace		Solaris	10u4	

Windows

https://blogs.oracle.com/robertlor/entry/user_level_dtrace_probes_in
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	17.	 Windows

17.1.	Visual	C++Microsoft	Windows	SDK
17.1.1.	
17.1.2.	64Windows
17.1.3.	
17.1.4.	
17.1.5.	
17.1.6.	

17.2.	Visual	C++	Borland	C++libpq

Windows PostgreSQL		

WindowsPostgreSQL	 	
Desktop	 Microsoft	Visual	C++	20052015	

MinGWGNUPostgreSQL WindowsCygwin

libpqVisual	C++	7.1Borland	C++

MinGWCygwin 	16	 	16.7.4	 	16.7.2	 64 MinGW-w64
3264	 Windows LinuxDarwinCygwin Windows Windows	98
Visual	Studio

psql Cygwin Windowspsql

Visual	C++Microsoft
Windows	SDK
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17.1.	Visual	C++Microsoft	Windows	SDK

PostgreSQLVisual	C++ Visual	Studio
Windows	SDK Visual	Studio Visual	Studio	Express	2013	for
Windows	Desktop Windows	SDK	7.1

	32		64	32		PostgreSQL		 Visual	Studio	2005
2015	 Windows	SDK	6.07.164PostgreSQL	
Windows	SDK6.0a7.1	 Visual	Studio	2008	 Visual	Studio	2005
Studio	2013	 Windows	XP	Windows	Server	2003	 Visual	Studio	2015
Windows	VistaWindows	Server	2008

Visual	C++Platform	SDKsrc/tools/msvc MinGWCygwin

Visual	C++PATH Visual	Studio Visual	Studio	Command	Prompt
64 Microsoft	Windows	SDKSDK CMD	shell

OS setenv	/x86	/release	/xpWindows	XP32 /?setenv

src\tools\msvc

config.pl config_default.pl config.pl

config.pl

$config->{python}	=	'c:\python26';

config_default.pl

buildenv.plPATHbison

$ENV{PATH}=$ENV{PATH}	.	';c:\some\where\bison\bin';





17.1.1.	

PostgreSQL config.pl

Microsoft	Windows	SDK

Microsoft	Windows	SDK7.1
http://www.microsoft.com/downloads/

SDK Windows Visual	C++	Windows	SDKVisual	Studio
Windows	SDK

ActiveState	Perl

ActiveState	PerlMinGWCygwin	PerlAcitveState	PerlPATH
http://www.activestate.com5.8

config.pl

ActiveState	TCL

PL/TCL8.4

Bison	Flex

BisonFlexGit Bison	1.8752.2 Flex2.5.31

BisonFlex	 msys	 MinGW	 http://www.mingw.org/wiki/MSYS

flex.exebison.exe	 buildenv.plPATH	

\msys\1.0\bin

http://www.microsoft.com/downloads/
http://www.activestate.com
http://www.mingw.org/wiki/MSYS


:	 GnuWin32BisonBison

C:\GnuWin32PATHNTFS C:\PROGRA~1\GnuWin32

:	 PostgreSQLFTP winflex64Windows

exec	failed"	MSYS		Flex

Diff

Diff http://gnuwin32.sourceforge.net

Gettext

GettextNLS http://gnuwin32.sourceforge.net

MIT	Kerberos

	GSSAPI	MIT	Kerberos
http://web.mit.edu/Kerberos/dist/index.html

libxml2	and	libxslt

XML http://zlatkovic.com/pub/libxml http://xmlsoft.org
iconv

openssl

SSL http://www.slproweb.com/products/Win32OpenSSL.html
http://www.openssl.org

http://gnuwin32.sourceforge.net
http://gnuwin32.sourceforge.net
http://web.mit.edu/Kerberos/dist/index.html
http://zlatkovic.com/pub/libxml
http://xmlsoft.org
http://www.slproweb.com/products/Win32OpenSSL.html
http://www.openssl.org


ossp-uuid

UUID-OSSPcontrib	only http://www.ossp.org/pkg/lib/uuid/

Python

PL/Pythonhttp://www.python.org

zlib

pg_dumppg_restore http://www.zlib.net

http://www.ossp.org/pkg/lib/uuid/
http://www.python.org
http://www.zlib.net


17.1.2.	64Windows

64WindowsPostgreSQLx64

32643264PostgreSQL

pythonopenssl646432PostgreSQL3264PostgreSQL



17.1.3.	

PostgreSQL

build

PostgreSQL

build	DEBUG

psql

build	psql

build	DEBUG	psql

buildenv.pl

$ENV{CONFIG}="Debug";

Visual	Studio

perl	mkvcbuild.pl

Visual	Studio pgsql.sln



17.1.4.	

Visual	Studio

flex/bison

debugrelease	

install	c:\destination\directory

install	c:\destination\directory	client



17.1.5.	

DLLPerlPythonDLL

src\tools\msvc

vcregress	check

vcregress	installcheck

vcregress	plcheck

vcregress	contribcheck

vcregress	modulescheck

vcregress	ecpgcheck

vcregress	isolationcheck

vcregress	bincheck

vcregress	recoverycheck

vcregress	upgradecheck

vcregress	check	serial

	31	

vcregress	bincheckvcregress	recoverycheck		

IPC::Run

IPC::Run	 ActiveState	Perl		ActiveState	Perl	Package	

(PPM)		CPAN		 http://search.cpan.org/dist/IPC-Run/
IPC-Run-<version>.tar.gz	 buildenv.pl	PERL5LIB		

http://search.cpan.org/dist/IPC-Run/


$ENV{PERL5LIB}=$ENV{PERL5LIB}	.	';c:\IPC-Run-0.94\lib';



17.1.6.	

HTMLPostgreSQL

OpenJade	1.3.1-2

http://sourceforge.net/projects/openjade/files/openjade/1.3.1/openjade-
1_3_1-2-bin.zip/downloadopenjade-1.3.1

DocBook	DTD	4.2

http://www.oasis-open.org/docbook/sgml/4.2/docbook-4.2.zipdocbook

DocBook	DSSSL	1.79

http://sourceforge.net/projects/docbook/files/docbook-
dsssl/1.79/docbook-dsssl-1.79.zip/downloaddocbook-dsssl-1.79

ISO

http://www.oasis-open.org/cover/ISOEnts.zipdocbook

buildenv.pl

$ENV{DOCROOT}='c:\docbook';

builddoc.batHTML doc\src\sgml

http://sourceforge.net/projects/openjade/files/openjade/1.3.1/openjade-1_3_1-2-bin.zip/download
http://www.oasis-open.org/docbook/sgml/4.2/docbook-4.2.zip
http://sourceforge.net/projects/docbook/files/docbook-dsssl/1.79/docbook-dsssl-1.79.zip/download
http://www.oasis-open.org/cover/ISOEnts.zip


Windows Visual	C++	Borland
C++libpq



PostgreSQL	9.6.0	
	17.	 Windows



17.2.	Visual	C++	Borland	C++libpq

/ Visual	C++	7.1-9.0
Windows	SDK

Visual	Studio	7.1libpq src

nmake	/f	win32.mak

Visual	Studio	8.064libpqsrc

nmake	/f	win32.mak	CPU=AMD64

win32.mak

Borland	C++libpq src

make	-N	-DCFG=Release	/f	bcc32.mak



17.2.1.	

interfaces\libpq\Release\libpq.dll

interfaces\libpq\Release\libpqdll.lib

libpq.dll

interfaces\libpq\Release\libpq.lib

libpq.dll libpq.dllWindowsSystem

	

libpq src\includesrc\interfaces\libpqinclude

libpqdll.libVisual	C++

Visual	C++Microsoft
Windows	SDK
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18.1.	PostgreSQL

PostgreSQL

	Unix	 useraddadduserpostgres
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18.2.	

SQL

	22	

PostgreSQLinitdb-D

$	initdb	-D	/usr/local/pgsql/data

PostgreSQL

:	 -D PGDATA

pg_ctlinitdb

$	pg_ctl	-D	/usr/local/pgsql/data	initdb

pg_ctl 	18.3	 pg_ctl

initdb initdb PostgreSQL	root	

root#	mkdir	/usr/local/pgsql

root#	chown	postgres	/usr/local/pgsql

root#	su	postgres

postgres$	initdb	-D	/usr/local/pgsql/data



initdb

	

initdb pg_hba.conf peer 	20	

initdb		 	23.1	 	 initdb		initdb	

CPOSIX

initdb 	23.3	

CPOSIX



18.2.1.	

"" PostgreSQL



18.2.2.	

NFS	 NFSNAS	 PostgreSQL
http://www.time-
travellers.org/shane/papers/NFS_considered_harmful.html	

NFS	 NFS NFS

SANNFS PostgreSQL

PostgreSQL

http://www.time-travellers.org/shane/papers/NFS_considered_harmful.html
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18.3.	

	 postgres	 -D

$	postgres	-D	/usr/local/pgsql/data

PostgreSQL -D PGDATA

postgres	Unix	shell	

$	postgres	-D	/usr/local/pgsql/data	>logfile	2>&1	&

stdoutstderr 	24.3	

postgres postgres	 	19	

	shell	 pg_ctl

pg_ctl	start	-l	logfile

-Dpostgres pg_ctl

PostgreSQL

/etc/rc.local/etc/rc.d/rc.local

root su	postgres	-c	'...'

su	postgres	-c	'pg_ctl	start	-D	/usr/local/pgsql/data	-l	serverlog'



FreeBSDPostgreSQLcontrib/start-scripts/freebsd

OpenBSD	 /etc/rc.local

if	[	-x	/usr/local/pgsql/bin/pg_ctl	-a	-x	/usr/local/pgsql/bin/postgres	];	then

				su	-l	postgres	-c	'/usr/local/pgsql/bin/pg_ctl	start	-s	-l	/var/postgresql/log	-D	/usr/local/pgsql/data'

				echo	-n	'	postgresql'

fi

Linux

/usr/local/pgsql/bin/pg_ctl	start	-l	logfile	-D	/usr/local/pgsql/data

/etc/rc.d/rc.local/etc/rc.local PostgreSQLcontrib/start-

scripts/linux

systemd /etc/systemd/system/postgresql.service

[Unit]

Description=PostgreSQL	database	server

Documentation=man:postgres(1)

[Service]



Type=notify

User=postgres

ExecStart=/usr/local/pgsql/bin/postgres	-D	/usr/local/pgsql/data

ExecReload=/bin/kill	-HUP	$MAINPID

KillMode=mixed

KillSignal=SIGINT

TimeoutSec=0

[Install]

WantedBy=multi-user.target

Type=notifyconfigure	--with-systemd

systemd	90	 PostgreSQL	0	

NetBSD FreeBSDLinux

Solaris /etc/init.d/postgresql

su	-	postgres	-c	"/usr/local/pgsql/bin/pg_ctl	start	-l	logfile	-D	/usr/local/pgsql/data"

/etc/rc3.dS99postgresql

PIDpostmaster.pid	



18.3.1.	

	

LOG:		could	not	bind	IPv4	socket:	Address	already	in	use

HINT:		Is	another	postmaster	already	running	on	port	5432?	If	not,	wait	a	few	seconds	and	retry.

FATAL:		could	not	create	TCP/IP	listen	socket

$	postgres	-p	666

LOG:		could	not	bind	IPv4	socket:	Permission	denied

HINT:		Is	another	postmaster	already	running	on	port	666?	If	not,	wait	a	few	seconds	and	retry.

FATAL:		could	not	create	TCP/IP	listen	socket

FATAL:		could	not	create	shared	memory	segment:	Invalid	argument

DETAIL:		Failed	system	call	was	shmget(key=5440001,	size=4011376640,	03600).

PostgreSQL	4011376640		System-V		
shared_buffers		

FATAL:		could	not	create	semaphores:	No	space	left	on	device

DETAIL:		Failed	system	call	was	semget(5440126,	17,	03600).



System	VPostgreSQL max_connections

"illegal	system	call"	

System	V	IPC	18.4.1	



18.3.2.	

psql:	could	not	connect	to	server:	Connection	refused

								Is	the	server	running	on	host	"server.joe.com"	and	accepting

								TCP/IP	connections	on	port	5432?

"I	couldn't	find	a	server	to	talk	to"	TCP/IP		TCP/IP	

	Unix	

psql:	could	not	connect	to	server:	No	such	file	or	directory

								Is	the	server	running	locally	and	accepting

								connections	on	Unix	domain	socket	"/tmp/.s.PGSQL.5432"?

refused 	20.4	 Connection	timed	out
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18.4.	

PostgreSQL PostgreSQL



18.4.1.	

"System	V	IPC" PostgreSQL WindowsPostgreSQL
PostgreSQL

Illegal	system	call PostgreSQL

PostgreSQLIPC 	18.3.1	 	18-1

:	 PostgreSQL	9.3		System	V	

	18-1.	 System	V	IPC

SHMMAX 	1kB	

SHMMIN 1

SHMALL SHMMAX ceil(SHMMAX/PAGE_SIZE)

SHMSEG 	1	
SHMMNI SHMSEG

SEMMNI
ceil((max_connections	+	autovacuum_max_workers	+

max_worker_processes	+	5)	/	16)

SEMMNS
ceil((max_connections	+	autovacuum_max_workers	+

max_worker_processes	+	5)	/	16)	*	17

SEMMSL 	17



SEMMAP

SEMVMX 	1000		32767

PostgreSQL	System	V		64		48		System
V	 SHMMAX SHMALL	System	V	 SHMALL

SHMMIN PostgreSQL	32	1 SHMMNI

PostgreSQLmax_connections autovacuum_max_workers
max_worker_processes	16	17		 "magic	number"	
SEMMNS	 max_connectionsautovacuum_max_workers

max_worker_processes		16	 	18-1 SEMMNI	

ceil((max_connections	+	autovacuum_max_workers	+

max_worker_processes	+	5)	/	16) semget "No	space	left	on	device"

SEMMAPSEMMNS		

SEMMSL PostgreSQL	17

"semaphore	undo" SEMMNUSEMUMEPostgreSQL

AIX

	5.1	 SHMMAX DB/2

/etc/security/limitsulimit fsizenofiles

FreeBSD

sysctlloader sysctl



#	sysctl	kern.ipc.shmall=32768

#	sysctl	kern.ipc.shmmax=134217728

#	sysctl	kern.ipc.semmap=256

/etc/sysctl.conf

sysctl /boot/loader.conf

kern.ipc.semmni=256

kern.ipc.semmns=512

kern.ipc.semmnu=256

	 FreeBSD	 SEMMAP	

	RAM	

sysctlsecurity.jail.sysvipc_allowed	FreeBSD	jail		jail	

postmaster	root		jail		PostgreSQL	IPC	
FreeBSD	6.0	IPC		jail		jail		postmaster	

FreeBSD	4.0	OpenBSD

NetBSD

NetBSD	5.0	IPC	 sysctl

$	sysctl	-w	kern.ipc.shmmax=16777216

/etc/sysctl.conf

	RAM	



NetBSD	5.0	OpenBSD optionsoption

OpenBSD

SYSVSHMSYSVSEM SHMMAXPGS

option								SYSVSHM

option								SHMMAXPGS=4096

option								SHMSEG=256

option								SYSVSEM

option								SEMMNI=256

option								SEMMNS=512

option								SEMMNU=256

option								SEMMAP=256

	RAM	

HP-UX

HP-UX	10	 SEMMNS	128

IPCKernel	Configuration->Configurable	ParametersSystem
Administration	ManagerSAM Create	A	New	Kernel

Linux

	32	MB	2097152		4096	

PAGE_SIZE

sysctl	16	GB

$	sysctl	-w	kernel.shmmax=17179869184

$	sysctl	-w	kernel.shmall=4194304



/etc/sysctl.conf

sysctl /proc

$	echo	17179869184	>/proc/sys/kernel/shmmax

$	echo	4194304	>/proc/sys/kernel/shmall

OS	X

	OS	X	 /etc/sysctl.conf

kern.sysv.shmmax=4194304

kern.sysv.shmmin=1

kern.sysv.shmmni=32

kern.sysv.shmseg=8

kern.sysv.shmall=1024

	OS	X	 /etc/sysctl.conf

	OS	X	 SHMMAX	4096	

SHMALL	4kB	

	OS	X		10.5

	OS	X	10.3.9	 /etc/sysctl.conf	10.3.x	 /etc/rc

sysctl	-w	kern.sysv.shmmax

sysctl	-w	kern.sysv.shmmin

sysctl	-w	kern.sysv.shmmni

sysctl	-w	kern.sysv.shmseg



sysctl	-w	kern.sysv.shmall

/etc/rc	OS	X	

	OS	X	10.2	
/System/Library/StartupItems/SystemTuning/SystemTuning

SCO	OpenServer

	512kB	 /etc/conf/cf.d

./configure	-y	SHMMAX

SHMMAX

./configure	SHMMAX=value

value SHMMAX

./link_unix

Solaris	2.6		2.9	(Solaris	 6		Solaris	9)

/etc/system

set	shmsys:shminfo_shmmax=0x2000000

set	shmsys:shminfo_shmmin=1

set	shmsys:shminfo_shmmni=256



set	shmsys:shminfo_shmseg=256

set	semsys:seminfo_semmap=256

set	semsys:seminfo_semmni=512

set	semsys:seminfo_semmns=512

set	semsys:seminfo_semmsl=32

	Solaris	 http://sunsite.uakom.sk/sunworldonline/swol-09-
1997/swol-09-insidesolaris.html

Solaris	2.10	(Solaris	10)	
OpenSolaris

	Solaris	10		OpenSolaris	

RAM postgres root

projadd	-c	"PostgreSQL	DB	User"	-K	"project.max-shm-memory=(privileged,8GB,deny)"	-U	postgres	-G	postgres	user.postgres

user.postgrespostgres	8GB PostgreSQL PostgreSQL

postgrespostgres

project.max-shm-ids=(priv,32768,deny)

project.max-sem-ids=(priv,4096,deny)

project.max-msg-ids=(priv,4096,deny)

PostgreSQL projects	prctlSystem	Administrator's	Guide

"Chapter2:	Projects	and	Tasks"

UnixWare

http://sunsite.uakom.sk/sunworldonline/swol-09-1997/swol-09-insidesolaris.html


UnixWare	7		512	kB SHMMAX

/etc/conf/bin/idtune	-g	SHMMAX

SHMMAX

/etc/conf/bin/idtune	SHMMAX	value

value SHMMAX

/etc/conf/bin/idbuild	-B



18.4.2.	

Unix PostgreSQL ""

ulimitBourne	shells limitcsh		BSD	 /etc/login.conf

maxprocopenfilesdatasize

default:\

...

								:datasize-cur=256M:\

								:maxproc-cur=256:\

								:openfiles-cur=256:\

...

-cur -max

Linux /proc/sys/fs/file-max	 /etc/sysctl.conf	

/usr/src/linux/Documentation/proc.txt

PostgreSQL		

"socially	friendly"			

	



18.4.3.	Linux	

	Linux	2.4	 PostgreSQL PostgreSQL
postmaster	

Out	of	Memory:	Killed	process	12345	(postgres).

postgres PostgreSQL

PostgreSQL	OOM

PostgreSQL shared_buffers	work_mem

max_connections

	Linux	2.6	 "" OOM	

sysctl	-w	vm.overcommit_memory=2

/etc/sysctl.conf vm.overcommit_ratio	

https://www.kernel.org/doc/Documentation/vm/overcommit-accounting

vm.overcommit_memory	postmaster	 OOM	score	adjustment

	OOM			postmaster	

echo	-1000	>	/proc/self/oom_score_adj

http://lwn.net/Articles/104179/
https://www.kernel.org/doc/Documentation/vm/overcommit-accounting


	postmaster		root		root		postmaster	

export	PG_OOM_ADJUST_FILE=/proc/self/oom_score_adj

export	PG_OOM_ADJUST_VALUE=0

	postmaster		OOM	score	adjustment		OOM		OOM
score	adjustment	 PG_OOM_ADJUST_VALUEPG_OOM_ADJUST_VALUE

PG_OOM_ADJUST_FILE	postmaster		OOM	score	adjustment	

postmaster	

	Linux	 /proc/self/oom_score_adj /proc/self/oom_adj -17

:	 	Linux	2.4		2.6	 sysctl	2.4	

vm.overcommit_memory	2	 mm/mmap.cvm_enough_memory

		2.4	 overcommit-accounting



18.4.4.	Linux	

PostgreSQL	 	 PostgreSQL	 	

CONFIG_HUGETLB_PAGE=y	 	 vm.nr_hugepages	 	

VmPeak

$	head	-1	/path/to/data/directory/postmaster.pid

4170

$	grep	^VmPeak	/proc/4170/status

VmPeak:		6490428	kB

6490428	/	2048	 PAGE_SIZE	2MB	 3169.154	

$	sysctl	-w	vm.nr_hugepages=3170

	 	 /etc/sysctl.conf

sysctlvm.hugetlb_shm_group ulimit	-l

PostgreSQL	 	

Linuxhttps://www.kernel.org/doc/Documentation/vm/hugetlbpage.txt.

https://www.kernel.org/doc/Documentation/vm/hugetlbpage.txt
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18.5.	

postgres

SIGTERM

SIGTERM				

SIGINT

SIGTERM	

SIGQUIT

	 SIGQUIT	5		

pg_ctl		Windows	 kill pspostmaster.pidpostgresPID

$	kill	-INT	`head	-1	/usr/local/pgsql/data/postmaster.pid`

:	 SIGKILL		 SIGKILLpostgres postgres

pg_terminate_backend() 	9-77 	 SIGTERM

PostgreSQL
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18.6.	PostgreSQL

PostgreSQL

PostgreSQL	8.4 PostgreSQL	8.4.2		8.4		8.4.2	
8.48.4.18.4.6		—	

PostgreSQL	 	 	

SQL

	SQL	

	API

libpq

	C-	API

	API		C	



18.6.1.	pg_dumpall

PostgreSQL	—	 pg_dumpall PostgreSQL

PostgreSQLpg_dumppg_dumpall	7.0	

/usr/local/pgsql /usr/local/pgsql/data

1.	

pg_dumpall	>	outputfile

pg_dumpall 	25.1.2	 PostgreSQL

2.	

pg_ctl	stop

PostgreSQL Red	Hat	Linux

/etc/rc.d/init.d/postgresql	stop

	18	



3.	

mv	/usr/local/pgsql	/usr/local/pgsql.old

4.	 PostgreSQL		16.4	 .

5.	

/usr/local/pgsql/bin/initdb	-D	/usr/local/pgsql/data

6.	 pg_hba.confpostgresql.conf

7.	

/usr/local/pgsql/bin/postgres	-D	/usr/local/pgsql/data

8.	 	psql

/usr/local/pgsql/bin/psql	-d	postgres	-f	outputfile

pg_dumpall	-p	5432	|	psql	-d	postgres	-p	5433



18.6.2.	pg_upgrade

pg_upgrade	 PostgreSQL“”	

initdbpg_upgrade	



18.6.3.	

PostgreSQL SlonyPostgreSQL PostgreSQL
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18.7.	

		

local	Unix		 unix_socket_directories	 /tmp

/tmp/.s.PGSQL.5432 /tmp

localrequirepeer

TCP	SSL		

TCP	 sslmode=verify-caverify-full 	32.18.1	

PostgreSQL
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18.8.	

PostgreSQL		

	MD5			MD5			MD5	

pgcrypto	

	

Linux		 	eCryptfs		EncFS	FreeBSD		PEFS	
	dm-crypt	+	LUKS		FreeBSD		 GEOM		geli		gbde
Windows

			

MD5	MD5			

SSL	 pg_hba.conf	 host

StunnelSSH

SSL	



	SSL				

	SSL		TCP/IP	
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18.9.		SSL		TCP/IP	

PostgreSQLSSL/ OpenSSLPostgreSQL 	16	

SSLPostgreSQL postgresql.conf	 sslonPostgreSQLSSL		TCP

SSL SSL SSL	20.1	

PostgreSQLOpenSSL openssl.cnfopenssl	version	-d

OPENSSL_CONF

OpenSSL OpenSSL	 postgresql.confssl_ciphers

:	 NULL-SHANULL-MD5	NULL	

SSL server.crtserver.key ssl_cert_filessl_key_file

	Unix	 server.key chmod	0600	server.key	root	 0640

PostgreSQL

"" 		



18.9.1.	

CAroot.crt postgresql.conf

pg_hba.confhostssl	SSL	 	32.18	

CAroot.crt CA ssl_crl_fileCRL	SSL	

http://h71000.www7.hp.com/doc/83final/ba554_90007/ch04s02.html

clientcert pg_hba.confhostssl	 clientcert	0	CA		—

root.crt	CA		CA	CA	

cert 	20.3.9	 cert clientcert=1

http://h71000.www7.hp.com/doc/83final/ba554_90007/ch04s02.html


18.9.2.	SSL	

	18-2 	SSL	

	18-2.	SSL	

ssl_cert_file	($PGDATA/server.crt)

ssl_key_file	($PGDATA/server.key)

ssl_ca_file	($PGDATA/root.crt)

ssl_crl_file	($PGDATA/root.crl)

server.keyserver.crtroot.crtroot.crl



18.9.3.	

OpenSSL

openssl	req	-new	-text	-out	server.req

openssl "Common	Name"	

openssl	rsa	-in	privkey.pem	-out	server.key

rm	privkey.pem

openssl	req	-x509	-in	server.req	-text	-key	server.key	-out	server.crt

chmod	og-rwx	server.key

	

CA CA	 CA CA

SSH	TCP/IP	
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18.10.	SSH	TCP/IP	

SSHPostgreSQL	SSL	

PostgreSQLSSH ssh

ssh	-L	63333:localhost:5432	joe@foo.com

-L63333IANA		49152		65535	5432	IP	

foo.com	63333

psql	-h	localhost	-p	63333	postgres

localhostfoo.comjoe	SSL	

sshjoe@foo.com ssh

ssh	-L	63333:foo.com:5432	joe@foo.com

foo.com listen_addresses	=	'localhost'

""

ssh	-L	63333:db.foo.com:5432	joe@shell.foo.com



shell.foo.comdb.foo.com	SSH	SSH		SSH	

:	 	SSH	

	SSL		TCP/IP	 WindowsEvent	Log



PostgreSQL	9.6.0	
	18.	



18.11.	 WindowsEvent	Log

Windows	

regsvr32	pgsql_library_directory/pgevent.dll

PostgreSQL

event_source /n/i

regsvr32	/n	/i:event_source_name	pgsql_library_directory/pgevent.dll

regsvr32	/u	[/i:event_source_name]	pgsql_library_directory/pgevent.dll

:	 postgresql.conflog_destinationeventlog

SSH	TCP/IP	
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19.1.	



19.1.1.	

		

: 		 on,	off,	true,	false,	yes,	no,	1,	0	

: 		

: 	

: 		8KB		

'120	ms'	

kB MB GB	1024		1000

ms s min	 h d

: 		



19.1.2.	

postgresql.conf	

#	This	is	a	comment

log_connections	=	yes

log_destination	=	'syslog'

search_path	=	'"$user",	public'

shared_buffers	=	128MB

	

SIGHUP pg_ctl	reload	SQL	 pg_reload_conf()	

	 	

postgresql.conf PostgreSQL		 postgresql.auto.confpostgresql.conf

	 ALTER	SYSTEM postgresql.conf	 	

postgresql.conf	

SIGHUP	 pg_file_settings	



19.1.3.	SQL

PostgreSQLSQL	 ALTER	SYSTEMSQL	

ALTER	DATABASE

ALTER	ROLE

ALTER	DATABASE	ALTER	ROLE	

PostgreSQLSQL	

SHOW	 current_setting(setting_name	text)

SET	 	

pg_settings	

SHOW	ALL	

UPDATEsetting	 SET

SET	configuration_parameter	TO	DEFAULT;

UPDATE	pg_settings	SET	setting	=	reset_val	WHERE	name	=	'configuration_parameter';



19.1.4.		Shell	

	shell		

-c	 postgres

postgres	-c	log_connections=yes	-c	log_destination='syslog'

postgresql.conf	 ALTER	SYSTEM

libpq PGOPTIONS		

env	PGOPTIONS="-c	geqo=off	-c	statement_timeout=5min"	psql

	shell		



19.1.5.	

PostgreSQL	 postgresql.conf	

postgresql.conf

include	'filename'

include_if_exists include include include_if_exists

postgresql.confinclude_dir

	include_dir	'directory'

	

	 .conf

postgresql.conf

	include	'shared.conf'

	include	'memory.conf'

	include	'server.conf'

	

shared.confmemory.conf	8GB		16GB	 server.conf

conf.dpostgresql.conf



	include_dir	'conf.d'

	

conf.d

	00shared.conf

	01memory.conf

	02server.conf

	

	 	

	00shared.conf

	01memory-8GB.conf

	02server-foo.conf
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19.2.	

postgresql.conf PostgreSQL 	20	 	

data_directory	(string)

config_file	(string)

postgresql.conf postgres

hba_file	(string)

pg_hba.conf	

ident_file	(string)

	20.2	 pg_ident.conf

external_pid_file	(string)

	IDPID

-DPGDATA

postgres	-DPGDATA postgresql.conf

data_directory-DPGDATA

config_filehba_file/ ident_file config_filepostgres



data_directory -DPGDATA

postgres
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19.3.	



19.3.1.	

listen_addresses	(string)

	TCP/IP	/	IP	

	IP		Unix	
listen_addresses

port	(integer)

	TCP		5432		IP	

max_connections	(integer)

	100	 initdb

superuser_reserved_connections	(integer)

PostgreSQL"" 	 max_connections max_connections

superuser_reserved_connections

	3	 max_connections	

unix_socket_directories	(string)

	Unix		Unix		TCP/IP	

.s.PGSQL.nnnnnnnn .s.PGSQL.nnnn.lock

unix_socket_directories



Windows	Unix		Windows	

unix_socket_group	(string)

	Unix	 unix_socket_permissions

Windows		Unix		Windows	

unix_socket_permissions	(integer)

	Unix	Unix		Unix	

0777 0770	 unix_socket_group0700	Unix	

	20	

10Solaris	

	Windows	

bonjour	(boolean)

Bonjour	

bonjour_name	(string)

Bonjour ''	 Bonjour

tcp_keepalives_idle	(integer)

	TCP		keepalive		0	



Windows		Unix	

:	 	Windows		0	2		Windows	

tcp_keepalives_interval	(integer)

	TCP	keepalive	0	

	Unix

:	 	Windows		0	1		Windows	

tcp_keepalives_count	(integer)

	TCP	keepalive	0	

:	 Windows	



19.3.2.	

authentication_timeout	(integer)

		1

ssl	(boolean)

SSL 	18.9	 off	 SSL	TCP/IP	

ssl_ca_file	(string)

	SSL	CA	CA		PostgreSQL	

ssl_cert_file	(string)

	SSL	 server.crt

ssl_crl_file	(string)

	SSL	CRL	CRL		PostgreSQL	

ssl_key_file	(string)

	SSL	 server.key	

ssl_ciphers	(string)

SSL	 OpenSSL



HIGH

HIGH	AES,	Camellia,	3DES

MEDIUM

MEDIUM	RC4,	SEED

+3DES

OpenSSL	 HIGH	3DES		 AES128		3DES	

AES128		 +3DESHIGH	MEDIUM

!aNULL

	OpenSSL		 openssl	ciphers	-v	'HIGH:MEDIUM:+3DES:!aNULL'

OpenSSL	

ssl_prefer_server_ciphers	(bool)

	SSL	

PostgreSQL	

ssl_ecdh_curve	(string)

ECDH	

OpenSSL		 prime256v1	(NIST	P-256)	 secp384r1	(NIST	P-384)

secp521r1	(NIST	P-521)



openssl	ecparam	-list_curves	

password_encryption	(boolean)

CREATE	USERALTER	ROLE ENCRYPTEDUNENCRYPTED on

krb_server_keyfile	(string)

	Kerberos	 	20.3.3	 	 postgresql.conf

krb_caseins_users	(boolean)

	Kerberos		GSSAPI	 off	 postgresql.conf

db_user_namespace	(boolean)

	 postgresql.conf

username@dbname	 username @	SQL	

@joe@

db_user_namespace	 md5 md5db_user_namespace

:	 	
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19.4.	



19.4.1.	

shared_buffers	(integer)

	128	 128MB initdb

	1GB		 shared_buffers	25%	

PostgreSQL	 shared_buffers	40%	 RAM	

max_wal_size

	1GB	RAM			Windows	

Windows	 shared_buffers	64MB		512	MB

huge_pages	(enum)

/	 try on	off

	Linux		 try

	CPU		

huge_pagestry	 	

temp_buffers	(integer)

	8	

temp_buffers	 temp_buffers	64		8192	

BLCKSZ



max_prepared_transactions	(integer)

"prepared" PREPARE	TRANSACTION	

work_mem	(integer)

IN

maintenance_work_mem	(integer)

VACUUMCREATE	INDEXALTER	TABLE	ADD	FOREIGN	KEY		64	

64MB	 work_mem	

	 autovacuum_max_workers	

replacement_sort_tuples	(integer)

	 	

	150,000		 	CPU		

maintenance_work_mem	 CREATE	INDEX

autovacuum_work_mem	(integer)

	-1	 maintenance_work_mem

max_stack_depth	(integer)



max_stack_depth	 PostgreSQL	

dynamic_shared_memory_type	(enum)

posix	 shm_open	POSIX	

	 windows	Windows	 mmap	

mmap	 I/O	



19.4.2.	

temp_file_limit	(integer)

PostgreSQL



19.4.3.	

max_files_per_process	(integer)

	1000			BSD	
files"



19.4.4.	

VACUUMANALYZEI/O vacuum_cost_limit

vacuum_cost_delay

I/O

VACUUM vacuum_cost_delay

vacuum_cost_delay	(integer)

010

vacuum_cost_delay1020

vacuum_cost_page_hit	(integer)

1

vacuum_cost_page_miss	(integer)

10

vacuum_cost_page_dirty	(integer)

I/O20

vacuum_cost_limit	(integer)

200



:	
vacuum_cost_limitvacuum_cost_delay	*	4



19.4.5.	

"" 	I/O	

bgwriter_delay	(integer)

	

bgwriter_delay		10		10	 postgresql.conf

bgwriter_lru_maxpages	(integer)

	100	

bgwriter_lru_multiplier	(floating	point)

	

	1.0	 "" 		2.0 postgresql.conf

bgwriter_flush_after	(integer)

	bgwriter	 bgwriter_flush_after	 	OS		

OS		 	

Linux		 512kB0 BLCKSZ	 postgresql.conf

bgwriter_lru_maxpagesbgwriter_lru_multiplier	I/O	



19.4.6.	

effective_io_concurrency	(integer)

PostgreSQL	I/O		
	I/O		

	RAID	0	 	RAID	1		RAID	5		
SSD		

	I/O	 posix_fadvise	 		0	

10	

max_worker_processes	(integer)

	 	8

	

max_parallel_workers_per_gather	(integer)

Gather	 max_worker_processes

	 	

CPU	I/O	 	5	

	 	15	 .

backend_flush_after	(integer)



backend_flush_after	 	OS		

shared_buffers	OS		

BLCKSZ

old_snapshot_threshold	(integer)

snapshot	too	old	

	 	

-1	 	
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19.5.	

	30.4	



19.5.1.	

wal_level	(enum)

wal_level	WAL	 minimal	 archive	WAL		 hot_standby

	 logical	

minimal	WAL	 	14.4.7	

CREATE	TABLE	AS

CREATE	INDEX

CLUSTER

COPY

	WAL		WAL		WAL	

hot_standby archive	WAL	 wal_levelhot_standby

hot_standbyhot_standbyarchive

logical hot_standby	 	WAL		

IDENTITY	FULLUPDATEDELETE	

fsync	(boolean)

PostgreSQL fsync() wal_sync_method

fsync fsync

fsync fsync

fsync	fsync	 initdb	--sync-only sync



synchronous_commitfsync	fsync

fsyncpostgresql.conf full_page_writes

synchronous_commit	(enum)

"success"	WAL	 onremote_writelocaloffonoff

wal_writer_delay fsyncoff

synchronous_commit 	30.3	

synchronous_standby_names	WAL	 on

remote_write PostgreSQL

	WAL	

onremote_writelocal

wal_sync_method	(enum)

	WAL	 fsync	WAL	

open_datasync open()O_DSYNC	WAL	

fdatasync fdatasync()

fsync fsync()

fsync_writethrough fsync()

open_sync open()O_SYNC	WAL	



open_*	O_DIRECT	 fdatasync	Linux	-

	30.1	 postgresql.conf

full_page_writes	(boolean)

PostgreSQL	
WAL	

PITR	WAL	 	25.3	

postgresql.conf on

wal_log_hints	(boolean)

on PostgreSQL	WAL

	WAL		

off

wal_compression	(boolean)

on	full_page_writeson	 PostgreSQLWAL	

WAL	 WALWALCPU

wal_buffers	(integer)

	WAL		-1	 shared_buffers	1/32	3%

32kB32kB



WAL		-1	

wal_writer_delay	(integer)

	WAL		WAL	

200ms	10	 wal_writer_delay	10		10	

postgresql.conf

wal_writer_flush_after	(integer)

	WAL		WAL		 wal_writer_delay

WALWAL		OS		 wal_writer_flush_after0

	WAL	 1MB	 postgresql.conf

commit_delay	(integer)

	WAL	 commit_delay	WAL		WAL	

commit_delay commit_siblings fsync

commit_delay

PostgreSQL	9.3	 commit_delay	WAL		WAL	

PostgreSQL	9.3	

commit_siblings	(integer)

commit_delay



19.5.2.	

checkpoint_timeout	(integer)

	WAL		 301	 	5	 5min

checkpoint_completion_target	(floating	point)

	0.5	 postgresql.conf

checkpoint_flush_after	(integer)

checkpoint_flush_after	 	OS		

	 shared_buffers

256kB0	 BLCKSZ	 postgresql.conf

checkpoint_warning	(integer)

checkpoint_warning postgresql.conf

max_wal_size	(integer)

WALWALWAL	

wal_keep_segments1GB	 	

min_wal_size	(integer)

WALWAL	



19.5.3.	

archive_mode	(enum)

archive_mode	 archive_command	 WAL	

alwaysWAL	 always	 	

archive_modearchive_command		

minimal	 archive_mode

archive_command	(string)

	shell		WAL	 %p	 %f	

postgresql.conf archive_mode archive_mode archive_command

WAL		WAL	

Windows	 REM	WAL	

archive_timeout	(integer)

archive_command	WAL		WAL	
archive_timeout	WAL	 checkpoint_timeout

postgresql.conf
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19.6.	

	26.2.5	 	26.2.7	



19.6.1.	

max_wal_senders	(integer)

	WAL		
	 wal_level

max_replication_slots	(integer)

	26.2.6	 		

wal_keep_segments	(integer)

pg_xlog	16	 wal_keep_segments

	WAL	

pg_xlog	WAL	 wal_keep_segments		WAL

wal_keep_segments		WAL		WAL	
postgresql.conf

wal_sender_timeout	(integer)

track_commit_timestamp	(bool)

postgresql.conf	



19.6.2.	

/

synchronous_standby_names	(string)

	26.2.8	 	 	 	

	 	

num_sync	(	standby_name	[,	...]	)

standby_name	[,	...]

num_sync	 standby_name	

s1s2	s3s4

PostgreSQL	9.6		

	 s1s2

application_name	 	WAL	

application_namewalreceiver

:	 standby_name		SQL	 *		



postgresql.conf

vacuum_defer_cleanup_age	(integer)

VACUUMHOT 	26.5	

postgresql.conf

hot_standby_feedback

old_snapshot_threshold	



19.6.3.	

hot_standby	(boolean)

	26.5	 off

max_standby_archive_delay	(integer)

	WAL	
max_standby_archive_delay	30		-1	

postgresql.conf

max_standby_archive_delay	WAL		WAL	

max_standby_streaming_delay	(integer)

	WAL	
max_standby_streaming_delay	30		-1	

postgresql.conf

max_standby_streaming_delay	WAL	

wal_receiver_status_interval	(integer)

	WAL	

postgresql.conf	10	

hot_standby_feedback	(boolean)



old_snapshot_threshold	 	

wal_receiver_timeout	(integer)

wal_retrieve_retry_interval	(integer)

	 WAL	 pg_xlog

WAL	 WAL	
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19.7.	



19.7.1.	

TABLE	SET	STATISTICS

enable_bitmapscan	(boolean)

on

enable_hashagg	(boolean)

on

enable_hashjoin	(boolean)

on

enable_indexscan	(boolean)

on

enable_indexonlyscan	(boolean)

on

enable_material	(boolean)

enable_mergejoin	(boolean)

on



enable_nestloop	(boolean)

enable_seqscan	(boolean)

enable_sort	(boolean)

enable_tidscan	(boolean)

TID on



19.7.2.	

seq_page_cost1.0

:	

seq_page_cost	(floating	point)

	1.0

random_page_cost	(floating	point)

	4.0

seq_page_cost	I/O		CPU	

4.0	40		90%	

	90%		random_page_cost	
random_page_cost		random_page_cost	

:	 random_page_costseq_page_cost	RAM	

	CPU		RAM	

cpu_tuple_cost	(floating	point)



	0.01

cpu_index_tuple_cost	(floating	point)

	0.005

cpu_operator_cost	(floating	point)

	0.0025

parallel_setup_cost	(floating	point)

	1000

parallel_tuple_cost	(floating	point)

	 	0.1

min_parallel_relation_size	(integer)

	 	8	 8MB

effective_cache_size	(integer)

	4



19.7.3.	

GEQO

geqo	(boolean)

geqo_threshold

geqo_threshold	(integer)

FROM FULL	OUTER	JOINFROM	12

GEQO	

geqo_effort	(integer)

	GEQO		1		10		5

geqo_effort	GEQO	

geqo_pool_size	(integer)

	GEQO		2	100		1000	

geqo_generations	(integer)

	GEQO		1

geqo_selection_bias	(floating	point)

	GEQO		1.5		2.0	

geqo_seed	(floating	point)



	GEQO		0		1



19.7.4.	

default_statistics_target	(integer)

ALTER	TABLE	SET	STATISTICS ANALYZE	100 PostgreSQL

	 	14.2	

constraint_exclusion	(enum)

constraint_exclusionon off partition UNION	ALL

partition

CHECK

CREATE	TABLE	parent(key	integer,	...);

CREATE	TABLE	child1000(check	(key	between	1000	and	1999))	INHERITS(parent);

CREATE	TABLE	child2000(check	(key	between	2000	and	2999))	INHERITS(parent);

...

SELECT	*	FROM	parent	WHERE	key	=	2400;

SELECTchild1000

	5.10.4	

cursor_tuple_fraction	(floating	point)

	0.1

from_collapse_limit	(integer)



FROM		8 	14.3	

geqo_threshold	GEQO	 	19.7.3	

join_collapse_limit	(integer)

JOIN FULL	JOIN	 FROM

from_collapse_limit		1	 JOIN		1

14.3	

geqo_threshold	GEQO	 	19.7.3	

force_parallel_mode	(enum)

	 force_parallel_mode

	

on		 Gather

RESTRICTED

regresson		
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19.8.	



19.8.1.	

log_destination	(string)

PostgreSQL stderrcsvlogsyslog	Windows	 eventlog
stderrpostgresql.conf

csvloglog_destination "" 	CSV 	19.8.4	 	CSV	

logging_collector

:	 	Unix	 sysloglog_destinationsyslog

syslogLOCAL0LOCAL7 syslog_facility syslog

local0.*				/var/log/postgresql

syslog
	Windows	 log_destinationeventlog	Windows	

	18.11	

logging_collector	(boolean)

stderr syslog syslog archive_command

:	 stderrstderr



:	

log_directory	(string)

logging_collector postgresql.conf	

log_filename	(string)

logging_collector strftime % % log_timezone %

strftime	 strftime	

	8.4	

log_destination	CSV	 .csv	CSV	 log_filename.log

postgresql.conf

log_file_mode	(integer)

	Unix	 logging_collector	Windows	 chmod

umask 0

0600 0640 log_directory

postgresql.conf

log_rotation_age	(integer)

logging_collector postgresql.conf

http://pubs.opengroup.org/onlinepubs/009695399/functions/strftime.html


log_rotation_size	(integer)

logging_collector postgresql.conf

log_truncate_on_rotation	(boolean)

logging_collector PostgreSQL

postgresql-%H.loglog_filename	24	 postgresql.conf

	7	 server_log.Monserver_log.Tue

server_log.%alog_truncate_on_rotationonlog_rotation_age1440

	24		1GB	

log_truncate_on_rotationon	log_rotation_age60	 log_rotation_size

1000000	Including	%M	in	 log_filename%M

syslog_facility	(enum)

syslog syslog"" LOCAL0LOCAL1LOCAL2LOCAL3LOCAL4

LOCAL5LOCAL6LOCAL7 LOCAL0syslog postgresql.conf

syslog_ident	(string)

syslog syslogPostgreSQL postgrespostgresql.conf

syslog_sequence_numbers	(boolean)

syslog	on	 	

syslog		 rsyslog	 $RepeatedMsgReduction

postgresql.conf



syslog_split_messages	(boolean)

syslog	 syslog	on	
off		 PostgreSQL		syslog		 	syslog	

	syslog		 	on	syslog		

postgresql.conf

event_source	(string)

PostgreSQL PostgreSQLpostgresql.conf



19.8.2.	

client_min_messages	(enum)

DEBUG5	DEBUG4DEBUG3DEBUG2	DEBUG1LOG

PANIC NOTICELOGlog_min_messages

log_min_messages	(enum)

DEBUG5DEBUG4	DEBUG3DEBUG2DEBUG1

ERRORLOGFATAL	PANIC WARNINGLOGlog_min_messages

log_min_error_statement	(enum)

	SQL		SQL	

INFONOTICE	WARNINGERROR	LOG	FATALPANICERROR PANIC

log_min_duration_statement	(integer)

	-1	

:	 log_statement log_statement sysloglog_line_prefix

PID		ID	ID		ID	

	19-1 PostgreSQL syslog	Windows	 eventlog



	19-1.	

syslog eventlog
DEBUG1..DEBUG5 DEBUG INFORMATION

INFO VACUUM	VERBOSE INFO INFORMATION

NOTICE NOTICE INFORMATION

WARNING COMMIT NOTICE WARNING

ERROR WARNING ERROR

LOG INFO INFORMATION

FATAL ERR ERROR

PANIC CRIT ERROR



19.8.3.	

application_name	(string)

application_nameNAMEDATALEN	64	
pg_stat_activityCSV	log_line_prefix	ASCII
application_name	(?)	 application_nameNAMEDATALEN

pg_stat_activity

application_name ?

debug_print_parse	(boolean)	
debug_print_rewritten	(boolean)	
debug_print_plan	(boolean)

debug_pretty_print	(boolean)

debug_pretty_printdebug_print_parse	debug_print_rewritten

debug_print_plan ""

log_checkpoints	(boolean)

log_connections	(boolean)

	 	



:	 psql ""

log_disconnections	(boolean)

log_connections		

log_duration	(boolean)

off

:	 log_min_duration_statement log_min_duration_statement

log_durationonlog_min_duration_statement

log_error_verbosity	(enum)

TERSEDEFAULTVERBOSE

SQLSTATE 	A

log_hostname	(boolean)

	IP	

log_line_prefix	(string)

printf %"" %	



%a

%u

%d

%r 	IP	
%h 	IP	
%p 	ID
%t

%m

%n 	Unix	
%i

%e SQLSTATE	
%c 	ID
%l 	1	
%s

%v 	ID	(backendID/localXID)
%x 	ID		0
%q

%% 	 %

%c	4		ID %c pg_stat_activity

SELECT	to_hex(trunc(EXTRACT(EPOCH	FROM	backend_start))::integer)	||	'.'	||

							to_hex(pid)

FROM	pg_stat_activity;



:	 log_line_prefix

:	 Syslog	ID	 syslog

log_lock_waits	(boolean)

deadlock_timeout off

log_statement	(enum)

	SQL		 none	(off) ddlmod	all ddl CREATE

modddl INSERT,	UPDATEDELETETRUNCATE,	COPY	FROM	

PREPAREEXECUTE	EXPLAIN	ANALYZE

none

:	 log_statement=all			()
log_min_error_statementERROR		 log_statement

log_replication_commands	(boolean)

	 	51.3	 	

log_temp_files	(integer)



	-1

log_timezone	(string)

TimeZone GMTpostgresql.conf

postgresql.conf



19.8.4.		CSV	

log_destinationcsvlog	CSV		ID	
IDIDID	SQLSTATE		
log_min_error_statement	PostgreSQL
log_error_verbosityverbose	CSV	

CSV	 	 	 	 	ID	 :	
	 SQLSTATE		 	 	 	 	 	
log_min_error_statement	 	 	PostgreSQL	

log_error_verbosityverbose	 	CSV	

CREATE	TABLE	postgres_log

(

		log_time	timestamp(3)	with	time	zone,

		user_name	text,

		database_name	text,

		process_id	integer,

		connection_from	text,

		session_id	text,

		session_line_num	bigint,

		command_tag	text,

		session_start_time	timestamp	with	time	zone,

		virtual_transaction_id	text,

		transaction_id	bigint,

		error_severity	text,

		sql_state_code	text,

		message	text,

		detail	text,

		hint	text,

		internal_query	text,

		internal_query_pos	integer,

		context	text,

		query	text,

		query_pos	integer,

		location	text,

		application_name	text,

		PRIMARY	KEY	(session_id,	session_line_num)

);



COPY	FROM

COPY	postgres_log	FROM	'/full/path/to/logfile.csv'	WITH	csv;

	CSV	

1.	 log_filenamelog_rotation_age

2.	 log_rotation_size	0	

3.	 log_truncate_on_rotationon

4.	 COPY



19.8.5.	

ps	 	28.1	

cluster_name	(string)

	 NAMEDATALEN64	

	

update_process_title	(boolean)

SQL	



PostgreSQL	9.6.0	
	19.	



19.9.	



19.9.1.	

pg_stat

track_activities	(boolean)

track_activity_query_size	(integer)

	pg_stat_activity.current_query	1024	
pg_stat_activity.query	1024

track_counts	(boolean)

track_io_timing	(boolean)

	I/O	
BUFFERSEXPLAINpg_stat_statements

track_functions	(enum)

pl all	SQL		C	 none

:	 "" 	SQL		

stats_temp_directory	(string)



19.9.2.	

log_statement_stats	(boolean)	
log_parser_stats	(boolean)	
log_planner_stats	(boolean)	
log_executor_stats	(boolean)

	Unix	

log_statement_stats	
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19.10.	

	 	24.1.6	 	

autovacuum	(boolean)

ID 	24.1.5	

log_autovacuum_min_duration	(integer)

0-1

postgresql.conf	

autovacuum_max_workers	(integer)

3

autovacuum_naptime	(integer)

autovacuum_vacuum_threshold	(integer)

VACUUM50 postgresql.conf

autovacuum_analyze_threshold	(integer)

ANALYZE50 postgresql.conf

autovacuum_vacuum_scale_factor	(floating	point)



VACUUMautovacuum_vacuum_threshold0.220%

postgresql.conf

autovacuum_analyze_scale_factor	(floating	point)

ANALYZEautovacuum_analyze_threshold0.110%

postgresql.conf

autovacuum_freeze_max_age	(integer)

VACUUMID pg_class.relfrozenxid

pg_clog2 	24.1.5	

autovacuum_multixact_freeze_max_age	(integer)

VACUUMID pg_class.relminmxid

pg_multixact/memberspg_multixact/offsets400

24.1.5.1	

autovacuum_vacuum_cost_delay	(integer)

VACUUM-1 vacuum_cost_delay20 postgresql.conf

autovacuum_vacuum_cost_limit	(integer)

VACUUM-1 vacuum_cost_limit

postgresql.conf
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19.11.	



19.11.1.	

search_path	(string)

search_path USAGE

$userSESSION_USER USAGE $user

pg_catalog pg_catalog

pg_temp_nnn pg_temp pg_catalog

search_path

"$user",	public public	

SQLcurrent_schemas 	9.25	 search_path

search_path

	5.8	

row_security	(boolean)

	 on	 off

CREATE	POLICY

default_tablespace	(string)



CREATE

temp_tablespaces

	22.6	

temp_tablespaces	(string)

CREATE

PostgreSQL

temp_tablespaces CREATE CREATE

postgresql.conf

default_tablespace

check_function_bodies	(boolean)

	 off CREATE	FUNCTION offpg_dump

default_transaction_isolation	(enum)

	SQL	 "" "" "" "" ""

	13	 SET	TRANSACTION



default_transaction_read_only	(boolean)

	SQL		

SET	TRANSACTION

default_transaction_deferrable	(boolean)

	SQL	

off

SET	TRANSACTION

session_replication_role	(enum)

statement_timeout	(integer)

log_min_error_statement

postgresql.confstatement_timeout

lock_timeout	(integer)

NOWAIT log_min_error_statementERROR

statement_timeout statement_timeout lock_timeout

postgresql.conflock_timeout



idle_in_transaction_session_timeout	(integer)

	 	

	0	

vacuum_freeze_table_age	(integer)

pg_class.relfrozenxid VACUUM	1.5		0		20	 VACUUM

autovacuum_freeze_max_age95% VACUUM	24.1.5	

vacuum_freeze_min_age	(integer)

VACUUM	5		0		10	 VACUUM

autovacuum_freeze_max_age 	24.1.5	

vacuum_multixact_freeze_table_age	(integer)

pg_class.relminmxid VACUUM	1.5		0		20	 VACUUM

autovacuum_multixact_freeze_max_age95% VACUUM	24.1.5.1	

vacuum_multixact_freeze_min_age	(integer)

VACUUM	ID		ID		ID		5		0		10	 VACUUM

autovacuum_multixact_freeze_max_age 	24.1.5.1	

bytea_output	(enum)

bytea hex	 escape	PostgreSQL	 	8.4	

bytea

xmlbinary	(enum)



	XML xmlelementxmlforestbytea	XML	

base64	XML	 	9.14	

	base64	

xmloption	(enum)

XMLDOCUMENT	CONTENTSection	8.13	DOCUMENT
CONTENT	CONTENT	 	XML	 DOCUMENT

DOCUMENTCONTENTCONTENT

	SQL	

SET	XML	OPTION	{	DOCUMENT	|	CONTENT	};

	PostgreSQL	

gin_pending_list_limit	(integer)

fastupdateGIN	 	

	



19.11.2.	

DateStyle	(string)

	

EuroEuropeanDMY USNonEuroNonEuropeanMDY 	8.5	 ISO,	MDY

initdblc_time

IntervalStyle	(enum)

sql_standard	SQL	 DateStyleISO postgres

PostgreSQL	8.4	 DateStyleISO postgres_verbose

PostgreSQL	8.4	 iso_8601	ISO	8601		4.4.3.2	 ""

IntervalStyle 	8.5.4	

TimeZone	(string)

GMTpostgresql.conf initdb

timezone_abbreviations	(string)

'Default'	 'Australia'

extra_float_digits	(integer)

float4float8 FLT_DIGDBL_DIG	3	

client_encoding	(string)

PostgreSQL	23.3.1	



lc_messages	(string)

	23.1	

lc_monetary	(string)

to_char 	23.1	

lc_numeric	(string)

to_char 	23.1	

lc_time	(string)

to_char 	23.1	

default_text_search_config	(string)

	12	 pg_catalog.simple



19.11.3.	

	 '$libdir/mylib'

PostgreSQL '$libdir/plXXX' XXXpgsqlperltclpython

	

PostgreSQLPostgreSQL	

local_preload_libraries	(string)

	 	

	

$libdir/plugins/mylib	 	—	 mylib		 $libdir/plugins/mylib

	 LOAD	

	

session_preload_libraries	(string)

	

	

shared_preload_libraries	 	



shared_preload_libraries	(string)

	

postmaster	

	

:	 	Windows		
shared_preload_libraries



19.11.4.	

dynamic_library_path	(string)

CREATE	FUNCTIONLOAD

dynamic_library_path	Windows	 $libdir

PostgreSQL PostgreSQL pg_config	--pkglibdir

dynamic_library_path	=	'/usr/local/lib/postgresql:/home/my_project/lib:$libdir'

	Windows	

dynamic_library_path	=	'C:\tools\postgresql;H:\my_project\lib;$libdir'

'$libdir'

	

gin_fuzzy_search_limit	(integer)

GIN	 	63.5	
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19.12.	

deadlock_timeout	(integer)

	1	

log_lock_waits deadlock_timeout

max_locks_per_transaction	(integer)

max_locks_per_transaction	*	(max_connections	+

max_prepared_transactions)	 not
	64	

max_pred_locks_per_transaction	(integer)

max_pred_locks_per_transaction	*	(max_connections	+

max_prepared_transactions)	 not
	64	
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19.13.	



19.13.1.		PostgreSQL	

array_nulls	(boolean)

NULL on PostgreSQL	8.2	

off

backslash_quote	(enum)

\'	SQL	 '' PostgreSQL\'\'

backslash_quote

ASCII	\ safe_encoding

\\ E'...'

default_with_oids	(boolean)

CREATE	TABLECREATE	TABLE	ASWITH	OIDSWITHOUT	OIDS	OID	

SELECT	INTO	OID	 offPostgreSQL	8.0	 on

	OID		OID	

escape_string_warning	(boolean)

'...'	 \standard_conforming_strings

E'...'	SQL	

lo_compat_privileges	(boolean)



9.0	on	offIn	
9.0,	large	objects	did	not	have	access	privileges	and	were,	therefore,
always	readable	and	writable	by	all	users.	Setting	this	variable	to	on

disables	the	new	privilege	checks,	for	compatibility	with	prior
releases.	The	default	is	off.	

	—	 PostgreSQL	9.0

operator_precedence_warning	(boolean)

	 PostgreSQL	9.4	

	4.1.6	

quote_all_identifiers	(boolean)

	SQL	

pg_dumpall--quote-all-identifiers

sql_inheritance	(boolean)

on * off

7.1	 	5.9	

sql_inheritance	SQL	 on

standard_conforming_strings	(boolean)

'...'	SQL	 PostgreSQL	9.1	 on off E'...'

	4.1.2.2	

synchronize_seqscans	(boolean)



	I/O	

on



19.13.2.	

transform_null_equals	(boolean)

expr	=	NULL NULL	=	exprexpr	IS	NULL	 expr

SQL	 expr	=	NULL off

Microsoft	Accessexpr	=	NULL expr	=	NULL

SQL		

=	NULL IN

	9.2	
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19.14.	

exit_on_error	(boolean)

	FATAL	

restart_after_crash	(boolean)

PostgreSQL PostgreSQL
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19.15.	

"" PostgreSQL postgresql.conf PostgreSQL

block_size	(integer)

BLCKSZ	8192	 shared_buffers

data_checksums	(boolean)

data	checksums

debug_assertions	(boolean)

PostgreSQL	 PostgreSQL configure	 --enable-cassert

USE_ASSERT_CHECKING	 PostgreSQL

integer_datetimes	(boolean)

PostgreSQL	64	 PostgreSQL--disable-integer-datetimes

on

lc_collate	(string)

	23.1	

lc_ctype	(string)

	23.1	 lc_collate

max_function_args	(integer)



FUNC_MAX_ARGS	100	

max_identifier_length	(integer)

NAMEDATALEN NAMEDATALEN	64	 max_identifier_length

63	

max_index_keys	(integer)

INDEX_MAX_KEYS	32	

segment_size	(integer)

RELSEG_SIZE

server_encoding	(string)

client_encoding

server_version	(string)

PG_VERSION

server_version_num	(integer)

PG_VERSION_NUM

wal_block_size	(integer)

	WAL	 XLOG_BLCKSZ	8192	

wal_segment_size	(integer)

	WAL	WAL		 wal_segment_size



16MB 	30.4	
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19.16.	

PostgreSQL

	SQL	

PostgreSQL



PostgreSQL	9.6.0	
	19.	



19.17.	

PostgreSQL	 postgresql.conf

allow_system_table_mods	(boolean)

initdb

ignore_system_indexes	(boolean)

post_auth_delay	(integer)

pre_auth_delay	(integer)

trace_notify	(boolean)

LISTENNOTIFY client_min_messageslog_min_messagesDEBUG1

trace_recovery_messages	(enum)

log_min_messages

LOGLOG LOG log_min_messages postgresql.conf

trace_sort	(boolean)

PostgreSQLTRACE_SORT



trace_locks	(boolean)

		

LOG:		LockAcquire:	new:	lock(0xb7acd844)	id(24688,24696,0,0,0,1)

						grantMask(0)	req(0,0,0,0,0,0,0)=0	grant(0,0,0,0,0,0,0)=0

						wait(0)	type(AccessShareLock)

LOG:		GrantLock:	lock(0xb7acd844)	id(24688,24696,0,0,0,1)

						grantMask(2)	req(1,0,0,0,0,0,0)=1	grant(1,0,0,0,0,0,0)=1

						wait(0)	type(AccessShareLock)

LOG:		UnGrantLock:	updated:	lock(0xb7acd844)	id(24688,24696,0,0,0,1)

						grantMask(0)	req(0,0,0,0,0,0,0)=0	grant(0,0,0,0,0,0,0)=0

						wait(0)	type(AccessShareLock)

LOG:		CleanUpLock:	deleting:	lock(0xb7acd844)	id(24688,24696,0,0,0,1)

						grantMask(0)	req(0,0,0,0,0,0,0)=0	grant(0,0,0,0,0,0,0)=0

						wait(0)	type(INVALID)

src/include/storage/lock.h

PostgreSQLLOCK_DEBUG	

trace_lwlocks	(boolean)

PostgreSQLLOCK_DEBUG	

trace_userlocks	(boolean)

trace_locks

PostgreSQLLOCK_DEBUG	

trace_lock_oidmin	(integer)



	OID	

PostgreSQLLOCK_DEBUG	

trace_lock_table	(integer)

OID

PostgreSQLLOCK_DEBUG	

debug_deadlocks	(boolean)

PostgreSQLLOCK_DEBUG	

log_btree_build_stats	(boolean)

	B		CPU

PostgreSQLBTREE_BUILD_STATS	

wal_debug	(boolean)

WAL	 PostgreSQLWAL_DEBUG

ignore_checksum_failure	(boolean)

data	checksums

PostgreSQL ignore_checksum_failure

off



zero_damaged_pages	(boolean)

PostgreSQL zero_damaged_pages
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19.18.	

	19-2

	19-2.	

-B	x shared_buffers	=	x

-d	x log_min_messages	=	DEBUGx

-e datestyle	=	euro

-fb,	-fh,
-fi,	-fm,
-fn,	-fo,
-fs,	-ft

enable_bitmapscan	=	off,	enable_hashjoin	=	off,
enable_indexscan	=	off,	enable_mergejoin	=	off,
enable_nestloop	=	off,	enable_indexonlyscan	=	off,
enable_seqscan	=	off,	enable_tidscan	=	off

-F fsync	=	off

-h	x listen_addresses	=	x

-i listen_addresses	=	'*'

-k	x unix_socket_directories	=	x

-l ssl	=	on

-N	x max_connections	=	x

-O allow_system_table_mods	=	on

-p	x port	=	x

-P ignore_system_indexes	=	on

-s log_statement_stats	=	on

-S	x work_mem	=	x

-tpa,	-
tpl,	-te

log_parser_stats	=	on,	log_planner_stats	=	on,
log_executor_stats	=	on

-W	x post_auth_delay	=	x
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	20.	

20.1.	pg_hba.conf
20.2.	
20.3.	

20.3.1.	
20.3.2.	
20.3.3.	GSSAPI	
20.3.4.	SSPI	
20.3.5.	Ident	
20.3.6.	Peer	
20.3.7.	LDAP	
20.3.8.	RADIUS	
20.3.9.	
20.3.10.	PAM	
20.3.11.	BSD	

20.4.	

PostgreSQL		Unix		SQL		—	

:	 	21	 PostgreSQL"" " LOGIN"

PostgreSQL

PostgreSQL

pg_hba.conf
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20.1.	pg_hba.conf

pg_hba.conf HBA initdb pg_hba.conf

pg_hba.conf	 #	

	IP	

local						database		user		auth-method		[auth-options]

host							database		user		address		auth-method		[auth-options]

hostssl				database		user		address		auth-method		[auth-options]

hostnossl		database		user		address		auth-method		[auth-options]

host							database		user		IP-address		IP-mask		auth-method		[auth-options

hostssl				database		user		IP-address		IP-mask		auth-method		[auth-options

hostnossl		database		user		IP-address		IP-mask		auth-method		[auth-options

local

	Unix		Unix	

host

	TCP/IP	 hostSSLSSL

:	 listen_addresses	TCP/IP	 localhost	TCP/IP	



hostssl

	TCP/IP	 SSL

SSL ssl 	18.9	 SSL

hostnossl

hostssl	TCP/IP SSL

database

all	 sameuser samerolesamegroup

samerole replication PostgreSQL

@

user

all + PostgreSQL +""

@

address

	IP	

	IP	 /	 CIDR

	IPv4		 172.20.143.89/32	 172.20.143.0/24

	 	IPv6	 ::1/128IPv6		 	IPv6	

fe80::7a31:c1ff:0000:0000/96	0.0.0.0/0	IPv4	 ::0/0

IPv6	IPv4		32		CIDR		IPv6		 	128		CIDR	



	IPv4		IPv4		IPv6		IPv6		IPv4-in-IPv6		C	
IPv6		IPv6	

all	IP	 samehost	IP	 samenet

	IP		 	IP		DNS		DNS		DNS
	IP	

. .example.comfoo.example.com example.com

pg_hba.conf nscd log_hostname	IP	

host	hostsslhostnossl

	
pg_hba.conf	

	Apache	HTTP	Server		TCP	Wrappers

IP-addressIP-mask

IP-address/	mask-length	

8 255.255.255.255	CIDR		32

hosthostsslhostnossl

auth-method

	20.3	



trust

PostgreSQLPostgreSQL

reject

"" reject

md5

	MD5	 	20.3.2	

password

gss

	GSSAPI		TCP/IP	 	20.3.3	

sspi

	SSPI		Windows	 	20.3.4	

ident

	ident	Ident		TCIP/IP		peer	

peer

ldap

LDAP 	20.3.7	



radius

	RADIUS	 	20.3.8	

cert

	SSL	 	20.3.9	

pam

PAM 	20.3.10	

bsd

	BSD	 	20.3.11	

auth-options

auth-method name=value

clientcerthostssl

@ # pg_hba.conf @ @	

pg_hba.conf		TCP/IP	 trust

127.0.0.1	 trust	IP	

SIGHUP pg_hba.conf		postmaster pg_ctl	reload

HUP

:	 pg_hba.conf CONNECT/



	20-1 pg_hba.conf

	20-1.		 pg_hba.conf	

#	

#		Unix	

#	

#

#

#	TYPE		DATABASE								USER												ADDRESS																	METHOD

local			all													all																																					trust

#		TCP/IP	

#

#	TYPE		DATABASE								USER												ADDRESS																	METHOD

host				all													all													127.0.0.1/32												trust

#	

#

#	TYPE		DATABASE								USER												IP-ADDRESS						IP-MASK													METHOD

host				all													all													127.0.0.1							255.255.255.255					trust

#	IPv6	

#

#	TYPE		DATABASE								USER												ADDRESS																	METHOD

host				all													all													::1/128																	trust

#		IPv4		IPv6

#

#	TYPE		DATABASE								USER												ADDRESS																	METHOD

host				all													all													localhost															trust

#		IP	

#	192.168.93.x	

#		ident	

#	

#		"postgres"

#

#

#	TYPE		DATABASE								USER												ADDRESS																	METHOD

host				postgres								all													192.168.93.0/24									ident

#	

#		192.168.12.10

#		"postgres"

#



#	TYPE		DATABASE								USER												ADDRESS																	METHOD

host				postgres								all													192.168.12.10/32								md5

#	

#		example.com	

#	

#

#	TYPE		DATABASE								USER												ADDRESS																	METHOD

host				all													all													.example.com												md5

#		"host"	

#		192.168.54.1

#	

#	

#	GSSAPI	

#	IP	

#	

#

#	TYPE		DATABASE								USER												ADDRESS																	METHOD

host				all													all													192.168.54.1/32									reject

host				all													all													0.0.0.0/0															gss

#		192.168.x.x	

#	

#		ident		ident

#		"bryanh"	

#	PostgreSQL		"guest1"	

#		pg_ident.conf	

#	"omicron"		"bryanh"	

#		"guest1"	

#

#	TYPE		DATABASE								USER												ADDRESS																	METHOD

host				all													all													192.168.0.0/16										ident	map=omicron

#	

#	

#	

#	

#		"support"	

#	

#	$PGDATA/admins	

#	

#

#	TYPE		DATABASE								USER												ADDRESS																	METHOD

local			sameuser								all																																					md5

local			all													@admins																																	md5

local			all													+support																																md5

#	

local			all													@admins,+support																								md5



#	

local			db1,db2,@demodbs		all																																			md5
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20.2.	

	Ident		GSSAPI	

pg_hba.confmap-name

	ident	 pg_ident.conf ident_file

map-name	system-username	database-username

pg_hba.conf map-name pg_hba.conf map-name

system-username/ PostgreSQL	9.7.3.1	 database-username

\1

mymap			/^(.*)@mydomain\.com$						\1

mymap			/^(.*)@otherdomain\.com$			guest

@mydomain.com @otherdomain.comguest

:	 ^$

SIGHUP pg_ident.conf		postmaster pg_ctl	reload

HUP



	20-2 pg_hba.conf	20-1 pg_ident.conf	192.168		

bryanhannrobert	Unix	 robertPostgreSQLbob robert

annann bryanhbryanhguest1

	20-2.		 pg_ident.conf	

#	MAPNAME							SYSTEM-USERNAME									PG-USERNAME

omicron									bryanh																		bryanh

omicron									ann																					ann

#	bob		robert

omicron									robert																		bob

#	bryanh		guest1	

omicron									bryanh																		guest1

pg_hba.conf
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20.3.	



20.3.1.	

trust PostgreSQL database	 user

trust 	Unix	 trust	 	19.3	

unix_socket_permissions unix_socket_group	

unix_socket_directories	Unix	

	Unix		TCP/IP	

trust

trustpg_hba.conf trust	TCP/IP	 localhost127.0.0.1	TCP/IP

trust



20.3.2.	

md5password	MD5	

"" md5 password md5db_user_namespace	SSL	

password	SSLSSL	

PostgreSQL pg_authid	SQL	 CREATE	USERALTER	ROLE

CREATE	USER	foo	WITH	PASSWORD	'secret'



20.3.3.	GSSAPI	

GSSAPI	RFC	2743	 PostgreSQL	RFC	1964	 Kerberos
GSSAPIGSSAPI SSL

PostgreSQLGSSAPI	 	16	

GSSAPIKerberos	 	 servicename/hostname@realm	principal

PostgreSQL	keytab		principal	

postgres		 ./configure	--with-krb-srvnam=	 	Kerberos	

	 	Microsoft	Active	Directory	 POSTGRES

hostname	principal		realm	 	realm

	principal	 pg_ident.conf	 PostgreSQL	

pgusername	 username@realm	 PostgreSQL

PostgreSQL	realm		principal		realm	
include_realm	0	realm	 krb_realm	principal		realm	

krb_realm pg_ident.conf

	keytab	 PostgreSQL	 	(
/usr/local/pgsql/etc/krb5.keytab sysconfdir	 PostgreSQL

keytab	keytab	

keytab		Kerberos		Kerberos		MIT		Kerberos	5	

kadmin%	ank	-randkey	postgres/server.my.domain.org

kadmin%	ktadd	-k	krb5.keytab	postgres/server.my.domain.org



	principal	

fred/users.example.com@EXAMPLE.COM 	20.2	

GSSAPI

include_realm

	0 	20.2	 	principal		realm		realm	
krb_realm include_realm1 pg_ident.conf	principal	

PostgreSQL

map

	20.2	 		GSSAPI/Kerberos	

username/hostbased@EXAMPLE.COM	 username@EXAMPLE.COM

username/hostbased@EXAMPLE.COM	 include_realm	0

username username/hostbased	

krb_realm

	realm		principal		 	realm		



20.3.4.	SSPI	

SSPIWindows	 PostgreSQLnegotiate	SSPI KerberosNTLM

Windows SSPI	Windows	 GSSAPI SSPI

Kerberos SSPIGSSAPI 	20.3.3	

SSPI

include_realm

	0 	20.2	 	principal		realm		realm	
krb_realm	include_realm	1 pg_ident.conf	principal	

PostgreSQL

compat_realm

	1	SAM		NetBIOS	 include_realm

Kerberos		realm	

	SSPI	

upn_username

compat_realm	Kerberos	UPN		SAM	

libpq	SAM	 libpq

map

	20.2	 		GSSAPI/Kerberos	

username/hostbased@EXAMPLE.COM	 username@EXAMPLE.COM



username/hostbased@EXAMPLE.COM	 include_realm	0

username username/hostbased	

krb_realm

	principal	



20.3.5.	Ident	

ident		ident		TCP/IP	

:	 	TCP/IP	ident		peer	 	20.3.6	

ident

map

	20.2	

"Identification	Protocol" 	RFC	1413		Unix		TCP	113	
ident	ident	 " XY" 	 PostgreSQL

	113			ident	

	 	

--RFC	1413 	

	ident	



20.3.6.	Peer	

Peer	

peer

map

	20.2	

Peer	 getpeereid() SO_PEERCRED	OS	 LinuxBSDOS	XSolaris



20.3.7.	LDAP	

password		LDAP	LDAP	/	LDAP	

LDAP	

DOMAIN\suffixDN

ldapbinddn

ldapbasedn ldapsearchattribute	LDAP		Apache

mod_authnz_ldap		 pam_ldap	LDAP	

ldapserver

	LDAP		IP	

ldapport

	LDAP	LDAP	

ldaptls

	1		PostgreSQL		LDAP		TLS		LDAP		—	
	SSL

ldapprefix

	DN	



ldapsuffix

	DN	

ldapbasedn

	DN

ldapbinddn

	DN

ldapbindpasswd

ldapsearchattribute

uid

ldapurl

	RFC	4516	LDAP	URL	LDAP	

ldap://host[:port]/basedn[?[attribute][?[scope]]]

scopebaseonesub	LDAP	URL	

ldapbinddnldapbindpasswd

	LDAP	 ldapurlldaptls ldaps	URL		SSL	



LDAP	URL		OpenLDAP	Windows

	LDAP	

host	...	ldap	ldapserver=ldap.example.net	ldapprefix="cn="	ldapsuffix=",	dc=example,	dc=net"

someuserPostgreSQL	 cn=someuser,	dc=example,	dc=net

host	...	ldap	ldapserver=ldap.example.net	ldapbasedn="dc=example,	dc=net"	ldapsearchattribute=uid

someuserPostgreSQL	 ldapbinddn	LDAP		DN	

(uid=someuser)

	URL	

host	...	ldap	ldapurl="ldap://ldap.example.net/dc=example,dc=net?uid?sub"

	LDAP		URL	

:	 	LDAP		DN		LDAP	



20.3.8.	RADIUS	

password	RADIUS	RADIUS		/	RADIUS	

	RADIUS		RADIUS	

namepassword NAS	IdentifierRADIUS	 Access	AcceptAccess

RejectRADIUS	accounting

	RADIUS

radiusserver

	RADIUS	IP

radiussecret

	RADIUS		PostgreSQL		RADIUS		16	

:	 PostgreSQLOpenSSL	RADIUS	

radiusport

	RADIUS	 1812

radiusidentifier

	RADIUS	 NAS	Identifier		RADIUS	 postgresql



20.3.9.	

	SSL		SSL	

	SSL	

map

	20.2	

pg_hba.conf clientcert1 certclientcertcn



20.3.10.	PAM	

password		PAM		PAM	 postgresqlPAM	/	IP	

	PAM		PAM	

	PAM

pamservice

PAM

pam_use_hostname

PAM_RHOST	IP		PAM		IP		1		PAM	

PAM	

:	 	PAM	 /etc/shadow	PostgreSQL		root		

PAM		LDAP	

http://www.kernel.org/pub/linux/libs/pam/


20.3.11.	BSD	

password	BSD	BSD	/	BSD	BSD		OpenBSD

PostgreSQL	BSD	 auth-postgresql login.confpostgresql

PostgreSQL

:	 	BSD	PostgreSQL	
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20.4.	

FATAL:		no	pg_hba.conf	entry	for	host	"123.123.123.123",	user	"andym",	database	"testdb"

FATAL:		password	authentication	failed	for	user	"andym"

pg_hba.conf	Kerberos		ident	

FATAL:		user	"andym"	does	not	exist

FATAL:		database	"testdb"	does	not	exist

:	
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	21.	

21.1.	
21.2.	
21.3.	
21.4.	
21.5.	
21.6.	

PostgreSQL

"" "" PostgreSQL	8.1	

	5.6	
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21.1.	

CREATE	ROLE	name;

name	SQL	 LOGIN DROP	ROLE

DROP	ROLE	name;

createuserdropuser	SQL		shell	

createuser	name

dropuser	name

pg_roles

SELECT	rolname	FROM	pg_roles;

psql\du

"superuser"

	20	
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21.2.	

login	privilege

LOGIN LOGIN""

CREATE	ROLE	name	LOGIN;

CREATE	USER	name;

CREATE	USERCREATE	ROLE CREATE	USERLOGINCREATE	ROLE

superuser	status

database	creation

role	creation

initiating	replication

password



password

'string'

ALTER	ROLE CREATE	ROLEALTER	ROLE

:	 CREATEDBCREATEROLE

	19	

ALTER	ROLE	myname	SET	enable_indexscan	TO	off;

RESET	varnameLOGIN
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21.3.	

CREATE	ROLE	name;

LOGIN

GRANTREVOKE

GRANT	group_role	TO	role1,	...	;

REVOKE	group_role	FROM	role1,	...	;

SET	ROLE

CREATE	ROLE	joe	LOGIN	INHERIT;

CREATE	ROLE	admin	NOINHERIT;

CREATE	ROLE	wheel	NOINHERIT;

GRANT	admin	TO	joe;

GRANT	wheel	TO	admin;

joe joe admin joe"" 	admin wheel joewheel

NOINHERITadmin

SET	ROLE	admin;



admin joe

SET	ROLE	wheel;

wheel joeadmin

SET	ROLE	joe;

SET	ROLE	NONE;

RESET	ROLE;

:	 SET	ROLE wheeladmin

:	 	SQL	

SQL	 NOINHERIT	8.1	 PostgreSQLINHERIT

LOGINSUPERUSERCREATEDBCREATEROLE SET	ROLE CREATEDB

CREATEROLEadmin joe SET	ROLE	admin

DROP	ROLE

DROP	ROLE	name;
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21.4.	

	 DROP	ROLE

ALTER

ALTER	TABLE	bobs_table	OWNER	TO	alice;

REASSIGN	OWNED	 	

	 DROP	OWNED

DROP	OWNED	 REASSIGN	OWNED

REASSIGN	OWNED	BY	doomed_role	TO	successor_role;

DROP	OWNED	BY	doomed_role;

--	

DROP	ROLE	doomed_role;

	

DROP	ROLE	
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21.5.	

=====PostgreSQL	provides	a	set	of	default	roles	which	provide	access
to	certain,	commonly	needed,	privileged	capabilities	and	information.
Administrators	can	GRANT	these	roles	to	users	and/or	other	roles	in	their
environment,	providing	those	users	with	access	to	the	specified
capabilities	and	information.

The	default	roles	are	described	in		21-1 .	Note	that	the	specific
permissions	for	each	of	the	default	roles	may	change	in	the	future	as
additional	capabilities	are	added.	Administrators	should	monitor	the
release	notes	for	changes.

	21-1.	Default	Roles

Role Allowed	Access

pg_signal_backend Send	signals	to	other	backends	(eg:	cancel
query,	terminate).

Administrators	can	grant	access	to	these	roles	to	users	using	the	GRANT
command:

GRANT	pg_signal_backend	TO	admin_user;
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21.6.	
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	22.	

22.1.	
22.2.	
22.3.	
22.4.	
22.5.	
22.6.	

PostgreSQL SQL""
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22.1.	

SQL"" 	 pg_database	

	
5.8	

CREATE	DATABASE 	22.2	 DROP	DATABASE 	22.5	

pg_database

SELECT	datname	FROM	pg_database;

psql\l-l

:	 SQL""
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22.2.	

PostgreSQL 	18.3	

	SQL	 CREATE	DATABASE

CREATE	DATABASE	name;

nameSQL

	21.2	

CREATE	DATABASE	 initdb 	18.2	

template1, template1template1	

	 createdb

createdb	dbname

createdb postgresCREATE	DATABASE createdb createdb

:	 	20	

	 	

CREATE	DATABASE	dbname	OWNER	rolename;



	shell	

createdb	-O	rolename	dbname
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22.3.	

CREATE	DATABASE template1 "" 	 template1	

PL/Perl	 template1

template0 template1 PostgreSQL template0

DATABASEtemplate0template1 "" template1	 pg_dump	

template1

template0template1	 template0 template1 template1

template0

template0SQL	

CREATE	DATABASE	dbname	TEMPLATE	template0;

	shell	

createdb	-T	template0	dbname

CREATE	DATABASE

pg_database	 datistemplatedatallowconn datistemplate

DATABASE	 CREATEDB datallowconn template0

datallowconn	=	false template0template1datistemplate	=	true



:	 template1CREATE	DATABASE	 template1template0

template1template0 template1 template1

pg_database.datistemplate	=	false

postgres	 template1
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22.4.	

	19	 PostgreSQL

GEQO	 SET	geqo	TO	off

ALTER	DATABASE	mydb	SET	geqo	TO	off;

varname



PostgreSQL	9.6.0	
	22.	



22.5.	

DROP	DATABASE

DROP	DATABASE	name;

DROP	DATABASE	 template1 template1

	shell	 dropdb

dropdb	dbname

createdb
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22.6.	

PostgreSQL

PostgreSQL	

	PostgreSQL		 	

CREATE	TABLESPACE

CREATE	TABLESPACE	fastspace	LOCATION	'/ssd1/postgresql/data';

PostgreSQL	 	

:	

	 CREATE

CREATE	TABLE	foo(i	int)	TABLESPACE	space1;



default_tablespace

SET	default_tablespace	=	space1;

CREATE	TABLE	foo(i	int);

default_tablespace TABLESPACECREATE	TABLECREATE	INDEXTABLESPACE

temp_tablespaces	

TABLESPACEdefault_tablespace

pg_global pg_defaulttemplate1template0

DATABASETABLESPACE

DROP	TABLESPACE

pg_tablespace	

SELECT	spcname	FROM	pg_tablespace;

psql\db

PostgreSQL

$PGDATA/pg_tblspc		PostgreSQL	9.1	

pg_tablespace pg_dump
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23.1.	
23.1.1.	
23.1.2.	
23.1.3.	

23.2.	
23.2.1.	
23.2.2.	

23.3.	
23.3.1.	
23.3.2.	
23.3.3.	
23.3.4.	

PostgreSQL

locale	
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23.1.	

PostgreSQL	ISO	C	 POSIX



23.1.1.	

initdb initdb		 --localeinitdb	

initdb	--locale=sv_SE

Unix SEsv		 en_US fr_CA

language_territory.codesetfr_BE.UTF-8BEfr UTF-8

Unix

	

LC_COLLATE

LC_CTYPE

LC_MESSAGES Language	of	messages
LC_MONETARY

LC_NUMERIC

LC_TIME

initdb	U.S.	 initdb	--locale=fr_CA	--lc-

monetary=en_US

CPOSIX

CREATE	DATABASE



	19.11.2	

		

:	 		

C

LANGUAGE	 gettext

NLSconfigure	--enable-nls



23.1.2.	

	SQL	

ORDER	BY

upperlowerinitcap

LIKESIMILAR	TOPOSIX

to_char

LIKE

PostgreSQLCPOSIX LIKE

PostgreSQL	C	 LIKE	 	11.9	 C 	23.2	



23.1.3.	

	

PostgreSQL LC_COLLATELC_CTYPE LC_MESSAGESLC_MONETARY	

SHOW

src/test/localePostgreSQL

	

	 PostgreSQL	
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23.2.	



23.2.1.	

text

""

to_char

COLLATE

1.	

2.	

3.	

CREATE	TABLE	test1	(

				a	text	COLLATE	"de_DE",

				b	text	COLLATE	"es_ES",

				...

);

SELECT	a	<	'foo'	FROM	test1;



<de_DE

SELECT	a	<	('foo'	COLLATE	"fr_FR")	FROM	test1;

fr_FR

SELECT	a	<	b	FROM	test1;

ab <

SELECT	a	<	b	COLLATE	"de_DE"	FROM	test1;

SELECT	a	COLLATE	"de_DE"	<	b	FROM	test1;

SELECT	a	||	b	FROM	test1;

||

SELECT	*	FROM	test1	ORDER	BY	a	||	'foo';

de_DE



SELECT	*	FROM	test1	ORDER	BY	a	||	b;

|| ORDER	BY

SELECT	*	FROM	test1	ORDER	BY	a	||	b	COLLATE	"fr_FR";



23.2.2.	

SQLSQL

LC_CTYPE LC_CTYPE 	23.3	

defaultCPOSIX defaultLC_COLLATELC_CTYPE CPOSIX

ASCII "A""Z"

newlocale initdbpg_collation

de_DE.utf8 LC_COLLATELC_CTYPEde_DE.utf8.utf8 de_DE

LC_COLLATELC_CTYPE CREATE	COLLATION

pg_collation

PostgreSQL

SELECT	a	COLLATE	"C"	<	b	COLLATE	"POSIX"	FROM	test1;

CPOSIX
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23.3.	

PostgreSQL	ISO	8859		 EUC	Unix		Extended
Unix	CodeUTF-8		Mule		

LC_CTYPE LC_COLLATE	

UTF-8



23.3.1.	

	23-1 PostgreSQL

	23-1.	 PostgreSQL

/

BIG5 Big	Five 1-
2

WIN950,
Windows950

EUC_CN UNIX- 1-
3 	

EUC_JP UNIX- 1-
3 	

EUC_JIS_2004
UNIX-,	JIS	X
0213

1-
3 	

EUC_KR UNIX- 1-
3 	

EUC_TW UNIX- 1-
3 	

GB18030
1-
4 	

GBK
1-
2

WIN936,
Windows936

ISO_8859_5
ISO	8859-5,
ECMA	113 / 1 	

ISO_8859_6
ISO	8859-6,
ECMA	114 / 1 	

ISO_8859_7
ISO	8859-7,
ECMA	118 / 1 	

ISO_8859_8 ISO	8859-8,



ECMA	121 / 1 	

JOHAB JOHAB 1-
3 	

KOI8R KOI8-R 1 KOI8

KOI8U KOI8-U 1 	

LATIN1
ISO	8859-1,
ECMA	94 1 ISO88591

LATIN2
ISO	8859-2,
ECMA	94 1 ISO88592

LATIN3
ISO	8859-3,
ECMA	94 1 ISO88593

LATIN4
ISO	8859-4,
ECMA	94 1 ISO88594

LATIN5
ISO	8859-9,
ECMA	128 1 ISO88599

LATIN6
ISO	8859-10,
ECMA	144 1 ISO885910

LATIN7 ISO	8859-13 1 ISO885913

LATIN8 ISO	8859-14 1 ISO885914

LATIN9 ISO	8859-15 LATIN1 1 ISO885915

LATIN10
ISO	8859-16,
ASRO	SR	14111 1 ISO885916

MULE_INTERNAL Mule 1-
4 	

SJIS Shift	JIS 1-
2

Mskanji,
ShiftJIS,
WIN932,
Windows932

SHIFT_JIS_2004
Shift	JIS,	JIS	X
0213

1-
2 	

SQL_ASCII



1 	

UHC
1-
2

WIN949,
Windows949

UTF8 Unicode,	8-bit 1-
4

Unicode

WIN866 Windows	CP866 1 ALT

WIN874 Windows	CP874 1 	
WIN1250 Windows	CP1250 1 	
WIN1251 Windows	CP1251 1 WIN

WIN1252 Windows	CP1252 1 	
WIN1253 Windows	CP1253 1 	
WIN1254 Windows	CP1254 1 	
WIN1255 Windows	CP1255 1 	
WIN1256 Windows	CP1256 1 	
WIN1257 Windows	CP1257 1 	

WIN1258 Windows	CP1258 1 ABC,	TCVN,
TCVN5712,	VSCII

API PostgreSQLJDBC	MULE_INTERNALLATIN6LATIN8LATIN10

SQL_ASCII SQL_ASCII0-127	ASCII128-255 SQL_ASCII

ASCII	 SQL_ASCII



23.3.2.	

initdbPostgreSQL

initdb	-E	EUC_JP

EUC_JPUnix	 --encoding-E	 -E--encoding initdb

createdb	-E	EUC_KR	-T	template0	--lc-collate=ko_KR.euckr	--lc-ctype=ko_KR.euckr	korean

EUC_KRko_KRkorean		SQL	

CREATE	DATABASE	korean	WITH	ENCODING	'EUC_KR'	LC_COLLATE='ko_KR.euckr'	LC_CTYPE='ko_KR.euckr'	TEMPLATE=template0;

template0 	22.3	

pg_database psql	-l\l

$	psql	-l

																																									List	of	databases

			Name				|		Owner			|	Encoding		|		Collation		|				Ctype				|										Access	Privileges

-----------+----------+-----------+-------------+-------------+-------------------------------------

	clocaledb	|	hlinnaka	|	SQL_ASCII	|	C											|	C											|

	englishdb	|	hlinnaka	|	UTF8						|	en_GB.UTF8		|	en_GB.UTF8		|

	japanese		|	hlinnaka	|	UTF8						|	ja_JP.UTF8		|	ja_JP.UTF8		|

	korean				|	hlinnaka	|	EUC_KR				|	ko_KR.euckr	|	ko_KR.euckr	|

	postgres		|	hlinnaka	|	UTF8						|	fi_FI.UTF8		|	fi_FI.UTF8		|

	template0	|	hlinnaka	|	UTF8						|	fi_FI.UTF8		|	fi_FI.UTF8		|	{=c/hlinnaka,hlinnaka=CTc/hlinnaka}



	template1	|	hlinnaka	|	UTF8						|	fi_FI.UTF8		|	fi_FI.UTF8		|	{=c/hlinnaka,hlinnaka=CTc/hlinnaka}

(7	rows)

:	 PostgreSQLLC_CTYPE

LC_CTYPECPOSIX PostgreSQLSQL_ASCII SQL_ASCII



23.3.3.	

PostgreSQL pg_conversion PostgreSQL 	23-2 SQL CREATE

CONVERSION

	23-2.	/

BIG5

EUC_CN EUC_CN,	MULE_INTERNAL,	UTF8
EUC_JP EUC_JP,	MULE_INTERNAL,	SJIS,	UTF8
EUC_KR EUC_KR,	MULE_INTERNAL,	UTF8
EUC_TW EUC_TW,	BIG5,	MULE_INTERNAL,	UTF8
GB18030

GBK

ISO_8859_5 ISO_8859_5,	KOI8R,	MULE_INTERNAL,	UTF8,	WIN866,
WIN1251

ISO_8859_6 ISO_8859_6,	UTF8
ISO_8859_7 ISO_8859_7,	UTF8
ISO_8859_8 ISO_8859_8,	UTF8
JOHAB JOHAB,	UTF8

KOI8R KOI8R,	ISO_8859_5,	MULE_INTERNAL,	UTF8,	WIN866,
WIN1251

KOI8U KOI8U,	UTF8
LATIN1 LATIN1,	MULE_INTERNAL,	UTF8
LATIN2 LATIN2,	MULE_INTERNAL,	UTF8,	WIN1250
LATIN3 LATIN3,	MULE_INTERNAL,	UTF8



LATIN4 LATIN4,	MULE_INTERNAL,	UTF8
LATIN5 LATIN5,	UTF8
LATIN6 LATIN6,	UTF8
LATIN7 LATIN7,	UTF8
LATIN8 LATIN8,	UTF8
LATIN9 LATIN9,	UTF8
LATIN10 LATIN10,	UTF8

MULE_INTERNAL

MULE_INTERNAL,	BIG5,	EUC_CN,	EUC_JP,	EUC_KR,
EUC_TW,	ISO_8859_5,	KOI8R,	LATIN1	to	LATIN4,	SJIS,
WIN866,	WIN1250,	WIN1251

SJIS

SQL_ASCII

UHC

UTF8

WIN866 WIN866,	ISO_8859_5,	KOI8R,	MULE_INTERNAL,	UTF8,
WIN1251

WIN874 WIN874,	UTF8
WIN1250 WIN1250,	LATIN2,	MULE_INTERNAL,	UTF8

WIN1251 WIN1251,	ISO_8859_5,	KOI8R,	MULE_INTERNAL,	UTF8,
WIN866

WIN1252 WIN1252,	UTF8
WIN1253 WIN1253,	UTF8
WIN1254 WIN1254,	UTF8
WIN1255 WIN1255,	UTF8
WIN1256 WIN1256,	UTF8
WIN1257 WIN1257,	UTF8
WIN1258 WIN1258,	UTF8



PostgreSQL

psql\encoding \encoding SJIS

\encoding	SJIS

libpq 	32.10	

SET	client_encoding	TO	SQL

SET	CLIENT_ENCODING	TO	'value';

SQL SET	NAMES

SET	NAMES	'value';

SHOW	client_encoding;

RESET	client_encoding;

PGCLIENTENCODINGPGCLIENTENCODING	



client_encoding client_encoding	

	—	 EUC_JP	 LATIN1LATIN1	—	

SQL_ASCII		ASCII		 SQL_ASCII



23.3.4.	

CJKV	Information	Processing:	Chinese,	Japanese,	Korean	&	Vietnamese
Computing

EUC_JP	EUC_CNEUC_KR	EUC_TW

http://www.unicode.org/

Unicode

RFC	3629

UTF-8	8-bit	UCS/Unicode

http://www.unicode.org/
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24.1.	
24.1.1.	
24.1.2.	
24.1.3.	
24.1.4.	
24.1.5.		ID	
24.1.6.	

24.2.	
24.3.	

PostgreSQL cronWindows

"" 	24.1	 	24.1.3	

	24.3	

check_postgres check_postgresNagiosMRTG

PostgreSQL

http://bucardo.org/wiki/Check_postgres
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24.1.	

PostgreSQL 	24.1.6	 VACUUM cron



24.1.1.	

PostgreSQLVACUUM

1.	

2.	 PostgreSQL

3.	

4.	 IDID

VACUUM

VACUUM VACUUMVACUUM	FULLVACUUM	FULL VACUUMSELECTINSERTUPDATE

DELETE ALTER	TABLE VACUUM	FULL VACUUMVACUUM	FULL

VACUUMI/O	—	 	19.4.4	



24.1.2.	

PostgreSQL UPDATEDELETE MVCC	13	

VACUUM

VACUUM VACUUM	FULL

VACUUMVACUUM	FULL VACUUM	FULL VACUUM	FULL

VACUUMVACUUM	FULL

VACUUM

:	 VACUUM VACUUM	FULL

:	 TRUNCATEDELETEVACUUM

FULL	MVCC	



24.1.3.	

PostgreSQL ANALYZE VACUUM

ANALYZE

It	is	possible	to	run	 ANALYZE ANALYZE

:	 ANALYZE ANALYZE WHERE ALTER	TABLE	SET	STATISTICS

default_statistics_target

:	 ANALYZE ANALYZE



24.1.4.	

PostgreSQL PostgreSQL



24.1.5.		ID	

PostgreSQL	MVCC		ID XID	XID		XID "" 	ID	32
	40	 	ID	 XID		0	—	
20	

VACUUM	 	

FrozenTransactionId	XID		XID		 	XID		XID	-2

XID	20		XID	 "" 	 	20	 "" 	XID		
" 	XID		 	20		

	

:	 9.4 PostgreSQL	XID		 FrozenTransactionId

FrozenTransactionId	 xmin	

xminFrozenTransactionId	(2)

xminBootstrapTransactionId	(1)	

FrozenTransactionId	XID		XID	

vacuum_freeze_min_age	XID	 	

VACUUM	XID	 vacuum_freeze_table_ageVACUUM

vacuum_freeze_table_agevacuum_freeze_min_age	0	 VACUUM

	20	 VACUUMvacuum_freeze_min_age

autovacuum_freeze_max_age	XID	



autovacuum_freeze_max_agevacuum_freeze_min_age

vacuum_freeze_table_age	0.95	*	 autovacuum_freeze_max_age

autovacuum_freeze_max_age	0.95	 VACUUM

vacuum_freeze_table_ageautovacuum_freeze_max_age VACUUM

autovacuum_freeze_max_age vacuum_freeze_table_agepg_clog

autovacuum_freeze_max_age autovacuum_freeze_max_age	20

pg_clog	0.5	 autovacuum_freeze_max_age pg_clog

2	 pg_clog	50	MB

vacuum_freeze_min_ageVACUUM FrozenXID	XID

	XID	 VACUUMpg_classpg_database	XID	

relfrozenxidVACUUM	XID	XID		XID		 pg_database

datfrozenxid	XID		—	 relfrozenxid

SELECT	c.oid::regclass	as	table_name,

							greatest(age(c.relfrozenxid),age(t.relfrozenxid))	as	age

FROM	pg_class	c

LEFT	JOIN	pg_class	t	ON	c.reltoastrelid	=	t.oid

WHERE	c.relkind	IN	('r',	'm');

SELECT	datname,	age(datfrozenxid)	FROM	pg_database;

age	XID		XID	

VACUUM relfrozenxid relfrozenxidvacuum_freeze_table_age



VACUUMFREEZE VACUUM age(relfrozenxid)

vacuum_freeze_min_age VACUUM autovacuum_freeze_max_ageVACUUM

	XID	XID		1	

WARNING:		database	"mydb"	must	be	vacuumed	within	177009986	transactions

HINT:		To	avoid	a	database	shutdown,	execute	a	database-wide	VACUUM	in	"mydb".

VACUUM VACUUM datfrozenxid	1	

ERROR:		database	is	not	accepting	commands	to	avoid	wraparound	data	loss	in	database	"mydb"

HINT:		Stop	the	postmaster	and	vacuum	that	database	in	single-user	mode.

VACUUM VACUUM

24.1.5.1.	

Multixact	ID	 	
pg_multixact	 	ID	 xmax	ID	 	ID		32		

	32	

VACUUM	 vacuum_multixact_freeze_min_age

ID		ID	 pg_class.relminmxid		ID

vacuum_multixact_freeze_table_age	 	 pg_class

mxid_age()

VACUUM	 	



	 autovacuum_multixact_freeze_max_age



24.1.6.	

PostgreSQLautovacuumVACUUMANALYZE	 track_counts

true

"" 	 	 	 	

autovacuum_naptime/N	 autovacuum_max_workers

autovacuum_max_workers		

log_autovacuum_min_duration	

relfrozenxidautovacuum_freeze_max_age VACUUM""

	=		+		*	

autovacuum_vacuum_threshold	 autovacuum_vacuum_scale_factor
pg_class.reltuples	 UPDATEDELETE

vacuum_freeze_table_age relfrozenxid

	=		+		*	

ANALYZE



SQL

postgresql.conf	()	

	 ( 	19.4.4	 )	""

autovacuum_vacuum_cost_limit	
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24.2.	

REINDEX

B

BB

B	B

REINDEX CONCURRENTLYCREATE	INDEX ALTER	INDEX

DROP	INDEX ALTER	TABLE
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24.3.	

	 /dev/null		

postgresstderr	 PostgreSQL

stderr		 postgresql.conflogging_collectortrue

CSV

	

stderrstdout	

pg_ctl	start	|	rotatelogs	/var/log/pgsql_log	86400

syslogsyslog	 postgresql.conf

syslog		 SIGHUP	 logrotate	 syslog

syslog	 Linuxsyslog	 syslog"-"

		

pgBadger	 check_postgresNagios

http://dalibo.github.io/pgbadger/
http://bucardo.org/wiki/Check_postgres
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	25.	

25.1.	SQL
25.1.1.	
25.1.2.	pg_dumpall
25.1.3.	

25.2.	
25.3.	PITR

25.3.1.	WAL
25.3.2.	
25.3.3.	API
25.3.4.	
25.3.5.	
25.3.6.	
25.3.7.	

PostgreSQL

PostgreSQL

SQL

SQL
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25.1.	SQL

SQL	SQLSQL	

pg_dump	dbname	>	outfile

pg_dump	

pg_dumpPostgreSQL	 	

-t	table	

pg_dump -hhost	 -p	port	 PGHOST	 PGPORT PGPORT

PostgreSQL	 pg_dump	 -U PGUSERpg_dump 	20	

pg_dump pg_dumpPostgreSQL pg_dump3264

pg_dump	 pg_dump pg_dump pg_dump	 ALTER

TABLE



25.1.1.	

pg_dumppsql	

psql	dbname	<	infile

infilepg_dump dbnamepsqltemplate0 createdb	-T	template0

dbname psqlpg_dump	 psql	 pg_restore

psqlSQLSQL psql ON_ERROR_STOPpsqlpsqlSQL3

psql	--set	ON_ERROR_STOP=on	dbname	<	infile

pg_dumppsql

pg_dump	-h	host1	dbname	|	psql	-h	host2	dbname

:	 pg_dumptemplate0template1 pg_dump template1

template0

ANALYZE 	24.1.3	 	24.1.6	 PostgreSQL



25.1.2.	pg_dumpall

pg_dump pg_dumpall pg_dumpall

pg_dumpall	>	outfile

psql

psql	-f	infile	postgres

pg_dumpall pg_dump

pg_dumpall--globals-only pg_dump



25.1.3.	

pg_dump pg_dumpUnix

.	 gzip

pg_dump	dbname	|	gzip	>	filename.gz

gunzip	-c	filename.gz	|	psql	dbname

cat	filename.gz	|	gunzip	|	psql	dbname

split.	 split1

pg_dump	dbname	|	split	-b	1m	-	filename

cat	filename*	|	psql	dbname

pg_dump.	 PostgreSQLzlib gzip



pg_dump	-Fc	dbname	>	filename

psql pg_restore

pg_restore	-d	dbname	filename

pg_dumppg_restore

split

pg_dump.	 pg_dump -j“”

pg_dump	-j	num	-F	d	-f	out.dir	dbname

pg_restore	-j“”“” pg_dump	-j
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25.2.	

PostgreSQL 	18.2	

tar	-cf	backup.tar	/usr/local/pgsql/data

pg_dump

1.	 tar 	18.5	

2.	

"" "" WAL
WAL CHECKPOINT

WAL

rsync rsyncrsync	--checksum	--checksum rsync	 rsync

SQL pg_dump

SQL PITR
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25.3.	PITR

PostgreSQLpg_xlog/WAL "" WALWAL

WALWAL

WAL

WAL

:	 pg_dumppg_dumpall WAL

WAL

"" WAL WALWAL



25.3.1.	WAL

PostgreSQLWALWAL	 16MB PostgreSQLWALWAL
""

WAL
PostgreSQLshell	 cp	shell		—	

WAL wal_levelreplica archive_modeonarchive_command

postgresql.conf archive_command %p %f

archive_command	=	'test	!	-f	/mnt/server/archivedir/%f	&&	cp	%p	/mnt/server/archivedir/%f'		#	Unix

archive_command	=	'copy	"%p"	"C:\\server\\archivedir\\%f"'		#	Windows

	WAL	 /mnt/server/archivedir %p%f

test	!	-f	/mnt/server/archivedir/00000001000000A900000065	&&	cp	pg_xlog/00000001000000A900000065	/mnt/server/archivedir/00000001000000A900000065

PostgreSQLWAL		

PostgreSQL

	

	 Unixtest



					

pg_xlog/ PostgreSQL

	WAL		

64	ASCII		

	WAL	 PostgreSQL	postgresql.confpg_hba.conf	
pg_ident.conf	SQL		

WALWAL

	—	 archive_timeout1

pg_switch_xlogWAL

	14.4.7	 wal_levelminimalSQLWALWAL

wal_level archive_command archive_command''WAL

pg_xlog/ archive_command



25.3.2.	

pg_basebackuptar pg_basebackupAPI

full_page_writes

WAL

0000000100001234000055CD.007C9330.backup.WALWAL

WAL

pg_basebackupWAL

WALWAL	—	WALWAL



25.3.3.	API

API pg_basebackup

	

25.3.3.1.	

	 	API		

1.	 WAL

2.	 	pg_start_backup		 	EXECUTE	

SELECT	pg_start_backup('label',	false,	false);

label	 pg_start_backup	

pg_start_backup	 	I/O		

checkpoint_completion_target	 	

falsepg_start_backup	

3.	 tar	 cpiopg_dump	 pg_dumpall	

4.	

SELECT	*	FROM	pg_stop_backup(false);



	WAL		 	WAL	

pg_stop_backup	

5.	 	WAL		 pg_stop_backup	

pg_stop_backup	 archive_command	 	

pg_stop_backup	 statement_timeout

25.3.3.2.	

	 	

1.	 	WAL	

2.	 	pg_start_backup		 	EXECUTE	

SELECT	pg_start_backup('label');

label	 pg_start_backup	

	 pg_tblspc/	 	

pg_start_backupI/O

checkpoint_completion_target

SELECT	pg_start_backup('label',	true);



3.	 tar	cpio pg_dump	pg_dumpall

4.	 	pg_stop_backup		 	EXECUTE	

SELECT	pg_stop_backup();

WALWAL

5.	 WAL	 pg_stop_backup	

	 archive_command	 	

statement_timeout	 pg_stop_backup	

25.3.3.3.	

1.16GNU	 tar121.23GNU	 tar --warning=no-file-changed	

warning=no-file-removed

/usr/local/pgsql/data

pg_xlog/ pg_xlog/ postmaster.pid

postmaster postmaster pg_ctl

pg_replslot/	 	

	 pg_start_backup	 pg_start_backupWAL	

	 pg_start_backuppg_stop_backup



25.3.4.	

1.	

2.	

3.	

4.	

5.	 pg_xlog/ pg_xlog/

6.	 2WAL pg_xlog/

7.	 recovery.conf 	27	 pg_hba.conf

8.	 WAL

9.	 1

restore_commandPostgreSQLWAL archive_commandshell %f

%p % %%

restore_command	=	'cp	/mnt/server/archivedir/%f	%p'

/mnt/server/archivedirWALshell



	 	

WAL .backup	.history

WAL pg_xlog/ pg_xlog/

WAL	

	 	25.3.5	

DBA	

:	 pg_stop_backup

WAL



25.3.5.	

515514
WALWAL

PostgreSQLWALIDWALWAL

PostgreSQL"" WALWALWAL



25.3.6.	

25.3.6.1.	

PostgreSQL pg_dump pg_dump

pg_basebackup -X

	

archive_command	=	'test	!	-f	/var/lib/pgsql/backup_in_progress	||	(test	!	-f	/var/lib/pgsql/archive/%f	&&	cp	%p	/var/lib/pgsql/archive/%f)'

/var/lib/pgsql/backup_in_progress0 PostgreSQLWAL

touch	/var/lib/pgsql/backup_in_progress

psql	-c	"select	pg_start_backup('hot_backup');"

tar	-cf	/var/lib/pgsql/backup.tar	/var/lib/pgsql/data/

psql	-c	"select	pg_stop_backup();"

rm	/var/lib/pgsql/backup_in_progress

tar	-rf	/var/lib/pgsql/backup.tar	/var/lib/pgsql/archive/

/var/lib/pgsql/backup_in_progressWALWALWAL



25.3.6.2.	

gzip

archive_command	=	'gzip	<	%p	>	/var/lib/pgsql/archive/%f'

gunzip

restore_command	=	'gunzip	<	/mnt/server/archivedir/%f	>	%p'

25.3.6.3.	archive_command

archive_commandpostgresql.conf

archive_command	=	'local_backup_script.sh	"%p"	"%f"'

WAL



:	 archive_command logging_collectorstderr



25.3.7.	

WAL

CREATE	DATABASE CREATE	DATABASE

CREATE	TABLESPACEWAL

WAL full_page_writes 	30	 PITR
WAL full_page_writesonWAL
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26.1.	
26.2.	

26.2.1.	
26.2.2.	
26.2.3.	
26.2.4.	
26.2.5.	
26.2.6.	
26.2.7.	
26.2.8.	
26.2.9.	

26.3.	
26.4.	

26.4.1.	
26.4.2.	

26.5.	
26.5.1.	
26.5.2.	
26.5.3.	
26.5.4.	
26.5.5.	

	 	

	 	

	 / 	

	 	

	



	 	

PITR

http://www.postgres-r.org/documentation/terms
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26.1.	

	 	

	

	 	

WAL		

	26.2	 	 	26.2.5	 		

-

-	 	

Slony-I	 	

	SQL		

random()	CURRENT_TIMESTAMP	

	 -	 	
PREPARED Pgpool-II	Continuent	Tungsten



	 	

	 	

PostgreSQL	 PostgreSQL	
PREPARED	

PostgreSQL	 PostgreSQL	

	26-1

	26-1.	

-

NAS DRBD Streaming
Repl. Slony pgpool-

II Bucardo 	

shared
disk

disk
blocks WAL table

rows SQL table
rows

table	rows
and	row
locks

	 • • • • • •

	 	 	 	 • • •

• 	 • 	 • 	 	

• 	 with	sync
off • 	 • 	

• • with	sync
on 	 • 	 •

	 	 with	hot • • • •



	 	 	 • 	 • •

• • • • 	 	 •
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26.2.	

HA	 	

	 	

	WAL		 PostgreSQLWAL		
	 	 	

	WAL		 	

	 	



26.2.1.	

	 	
	 	—		32		64	

PostgreSQL	 PostgreSQL		



26.2.2.	

	WAL	 	WAL	
pg_xlog	WAL	 	WAL	

	WAL		 restore_command	WAL		

WAL	 pg_xlog

pg_ctl	promote	 trigger_file	



26.2.3.	

	25.3	 	 	 	

	

max_replication_slots

	25.3.2	



26.2.4.	

	25.3.4	 	

	 	 recovery_target_timelinelatest

:	 	pg_standby		

	 	26.4	

primary_conninfo		libpq		IP		

	WAL		

	WAL	 archive_cleanup_command		WAL	
pg_archivecleanup	 archive_cleanup_command

	 	

recovery.conf

standby_mode	=	'on'

primary_conninfo	=	'host=192.168.1.50	port=5432	user=foo	password=foopass'

restore_command	=	'cp	/path/to/archive/%f	%p'

archive_cleanup_command	=	'pg_archivecleanup	/path/to/archive	%r'

	 max_wal_senders



26.2.5.	

	 	

	26.2.8	 	 	

	WAL		 	WAL		

WAL		

	26.2	 	 	

pg_hba.conf	 replication 	26.2.5.1	

	keepalive		 tcp_keepalives_idle	tcp_keepalives_interval
tcp_keepalives_count	

	 max_wal_senders

primary_conninfo	 	WAL		

26.2.5.1.	

	WAL		 	WAL		

REPLICATION	 SUPERUSER

database	 replicationpg_hba.conf	

pg_hba.conf

#		192.168.1.100		"foo"	



#	

#

#	TYPE		DATABASE								USER												ADDRESS																	METHOD

host				replication					foo													192.168.1.100/32								md5

recovery.conf	

192.168.1.50	 5432 foo	 foopass	 recovery.conf

#		192.168.1.50	

#		5432	"foo"	"foopass"

primary_conninfo	=	'host=192.168.1.50	port=5432	user=foo	password=foopass'

26.2.5.2.	

	WAL		

pg_last_xlog_receive_location	 	9-78 		9-79 	 	WAL	

WAL		 ps 	28.1	

pg_stat_replication		WAL	 pg_current_xlog_location

sent_location	 sent_locationpg_last_xlog_receive_location



26.2.6.	

	WAL		

wal_keep_segments		WAL	 archive_command
	 pg_xlog

hot_standby_feedback	vacuum_defer_cleanup_age	vacuum	

26.2.6.1.	

	 pg_replication_slots	

	51.3	 		SQL	 	9.26.6	

26.2.6.2.	

postgres=#	SELECT	*	FROM	pg_create_physical_replication_slot('node_a_slot');

		slot_name		|	xlog_position

-------------+---------------

	node_a_slot	|

postgres=#	SELECT	*	FROM	pg_replication_slots;

		slot_name		|	slot_type	|	datoid	|	database	|	active	|	xmin	|	restart_lsn	|	confirmed_flush_lsn

-------------+-----------+--------+----------+--------+------+-------------

	node_a_slot	|	physical		|								|										|	f						|						|													|

(1	row)



recovery.conf	 primary_slot_name

standby_mode	=	'on'

primary_conninfo	=	'host=192.168.1.50	port=5432	user=foo	password=foopass'

primary_slot_name	=	'node_a_slot'



26.2.7.	

	WAL		

	 “”	

	WAL		 	

	26.2.8	 	

	 recovery_target_timeline'latest'

	 max_wal_sendershot_standby



26.2.8.	

PostgreSQL	 	

	 	

	 	

	 	

26.2.8.1.	

	 synchronous_standby_names

	19.5.1	 		19.6.2	 	 	 	

WAL		 	WAL		

synchronous_standby_names	 	

synchronous_commitremote_write		

	 	 	

synchronous_commitremote_apply		

	 	WAL	

26.2.8.2.	

	 	



synchronous_standby_names

synchronous_standby_names	=	'2	(s1,	s2,	s3)'

s1s2	s3s4 s1	s2	

26.2.8.3.	

	 	

PostgreSQL	 	

10%		 	90%		

	 	

	WAL	

26.2.8.4.	

synchronous_commitonremote_write	 	

	

	

	 	

	 synchronous_standby_names

	



	pg_start_backup()	 	pg_stop_backup()	

off	



26.2.9.	

WAL	 WALWAL	

archive_command	

archive_modeon		WAL	WALWAL		

	 onalways
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26.3.	

	 	

	 	

	 	

PostgreSQL		 	

	 	

	 	

pg_ctl	promote	

trigger_file	 	
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26.4.	

	 restore_command	8.4		

	WAL	 	

	 	WAL		

	 restore_command	WAL		

WAL		 	WAL		

	 	WAL		

restore_command

triggered	=	false;

while	(!NextWALFileReady()	&&	!triggered)

{

				sleep(100000L);									/*	wait	for	~0.1	sec	*/

				if	(CheckForExternalTrigger())

								triggered	=	true;

}

if	(!triggered)

								CopyWALFileForRecovery();

pg_standbyrestore_command		

	 restore_command	WAL		

restore_command	



26.4.1.	

	

1.	 	 PostgreSQL

2.	 	WAL		 archive_mode
25.3.1	

3.	 	25.3.2	 	

4.	 	WAL	 recovery.conf	

	WAL		WAL		 	

	 	HA	



26.4.2.	

	 	WAL	

pg_xlogfile_name_offset() 	9.26	 		WAL		

	 	 	

restore_command

PostgreSQL		9.0		 	26.2.5	
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26.5.	

	 	



26.5.1.	

hot_standby	 	

	 	

	-	 SELECTCOPY	TO

	-	 DECLAREFETCHCLOSE

	-	 SHOWSETRESET

BEGIN,	END,	ABORT,	START	TRANSACTION

SAVEPOINT,	RELEASE,	ROLLBACK	TO	SAVEPOINT

EXCEPTION

LOCK	TABLE	 ACCESS	SHAREROW	SHARE		 ROW	EXCLUSIVE

	-	 PREPAREEXECUTE	DEALLOCATEDISCARD

	-	 LOAD

	ID		



DML	-	 INSERT	UPDATEDELETECOPY	FROM	TRUNCATE	

	ID

DDL	-	 CREATE	DROPALTERCOMMENT	

SELECT	...	FOR	SHARE	|	UPDATE	

SELECT	DML	

ROW	EXCLUSIVE	MODELOCK

LOCKACCESS	EXCLUSIVE	MODE

BEGIN	READ	WRITE,	START	TRANSACTION	READ	WRITE

SET	TRANSACTION	READ	WRITE,	SET	SESSION	CHARACTERISTICS	AS
TRANSACTION	READ	WRITE

SET	transaction_read_only	=	off

	-	 PREPARE	TRANSACTION	COMMIT	PREPAREDROLLBACK	PREPARED

WAL

	-	 nextval()setval()

LISTEN,	UNLISTEN,	NOTIFY

"" LISTEN	UNLISTENNOTIFY		



transaction_read_only	 	

SHOW	transaction_read_only		



26.5.2.	

	 	

	

LOCK	 DDL

	WAL	 ""

	WAL	

	 	WAL		

DROP	TABLE	

	 WAL		 	WAL		

	WAL		 	WAL		
max_standby_streaming_delay		WAL		 	WAL		

"" 	 	WAL

	 	

max_standby_archive_delaymax_standby_streaming_delay		

DATABASE	 	



	 	WAL		

	WAL		 	

	WAL	 "" 	 PostgreSQL	

	

	

statement_timeout

	 hot_standby_feedback

hot_standby_feedback	 max_standby_archive_delay	

max_standby_streaming_delay	 WAL	

vacuum_defer_cleanup_age		

vacuum_defer_cleanup_age	

pg_stat_database_conflicts	



26.5.3.	

hot_standbypostgresql.conf	onrecovery.conf			

		

LOG:		entering	standby	mode

...	then	some	time	later	...

LOG:		consistent	recovery	state	reached

LOG:		database	system	is	ready	to	accept	read	only	connections

	

	64	

“”	WAL		

	 	

max_connections

max_prepared_transactions

max_locks_per_transaction

max_worker_processes

max_standby_archive_delay	max_standby_streaming_delay	



	 	

	"hint	bits"		WAL		 	
PL	

DDL	-	 CREATE	INDEX

	-	 GRANTREVOKEREASSIGN

	-	 ANALYZEVACUUMCLUSTERREINDEX

“”

	 	

pg_cancel_backend()pg_terminate_backend()		Startup	

pg_stat_activity	Startup		 	

pg_prepared_xacts

pg_locks	 pg_locks	Startup		

	Startup		 AccessExclusiveLocks	

Nagioscheck_pgsql	 check_postgres		

WAL		 pg_start_backuppg_switch_xlog

pg_stat_statements

	WAL		 	WAL		



SlonyLondiste	Bucardo	 	

	OID	 UUID	

	 	SQL	

DROP	TABLESPACE	 temp_tablespaces

DROP	DATABASE	ALTER	DATABASE	...	SET	TABLESPACE	WAL		

max_standby_streaming_delay	 ALTER	DATABASE	...	RENAME	

DROP	USER	DROP	ROLE	-	

	 	
stats		

	 	



26.5.4.	

	26.5.2	 		26.5.3	

wal_level	vacuum_defer_cleanup_age	
max_standby_streaming_delay

hot_standby	max_standby_archive_delay
max_standby_streaming_delay	 vacuum_defer_cleanup_age



26.5.5.	

	WAL	

	 	64		

	 	

AccessExclusiveLocks	

AccessExclusiveLocks	 max_locks_per_transaction	

max_prepared_transactions		0

	13.2.3	 		13.4.1	 	
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	27.	

27.1.	
27.2.	
27.3.	

recovery.conf

recovery.confname	=	'value' # ''

share/recovery.conf.sampleshare/
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27.1.	

restore_command	(string)

	WAL		shell	

	26.2	 % %%

restore_command	=	'cp	/mnt/server/archivedir/%f	"%p"'

restore_command	=	'copy	"C:\\server\\archivedir\\%f"	"%p"'		#	Windows

SIGTERM	shell	

archive_cleanup_command	(string)

	shell	 archive_cleanup_command

pg_archivecleanuparchive_cleanup_command

archive_cleanup_command	=	'pg_archivecleanup	/mnt/server/archivedir	%r'

	WAL	

	shell	

recovery_end_command	(string)

	shell	 recovery_end_command

%r



	shell	
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27.2.	

	WAL	
recovery_targetrecovery_target_namerecovery_target_time

recovery_target_xid

recovery_target	=	'immediate'

'immediate'

recovery_target_name	(string)

pg_create_restore_point()

recovery_target_time	(timestamp)

recovery_target_xid	(string)

	ID	ID	

recovery_target_inclusive	(boolean)

true false recovery_target_time

	 true

recovery_target_timeline	(string)



recovery_target_action	(enum)

pause promote

pause pg_xlog_replay_resume() 	9-80

shutdown	WAL		WAL	

recovery_target_actionshutdown recovery.conf

recovery.conf

hot_standbypauseshutdown



PostgreSQL	9.6.0	
	27.	



27.3.	

standby_mode	(boolean)

PostgreSQL on	WAL	 restore_command	WAL	/

primary_conninfo

primary_conninfo	(string)

	32.1.1	

replication ~/.pgpass primary_conninfo

standby_modeoff

primary_slot_name	(string)

trigger_file	(string)

recovery_min_apply_delay	(integer)

	WAL	

	WAL	

	WAL		MVCC	



synchronous_commitremote_apply COMMIT



PostgreSQL	9.6.0	



	28.	

28.1.		Unix	
28.2.	

28.2.1.	
28.2.2.	
28.2.3.	

28.3.	
28.4.	Progress	Reporting
28.5.	

28.5.1.	
28.5.2.	
28.5.3.	
28.5.4.	

""

PostgreSQL	Unix	

EXPLAIN 	14.1	 EXPLAIN

	Unix	
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28.1.		Unix	

	Unix	 PostgreSQLps

$	ps	auxww	|	grep	^postgres

postgres		15551		0.0		0.1		57536		7132	pts/0				S				18:02			0:00	postgres	-i

postgres		15554		0.0		0.0		57536		1184	?								Ss			18:02			0:00	postgres:	writer	process

postgres		15555		0.0		0.0		57536			916	?								Ss			18:02			0:00	postgres:	checkpointer	process

postgres		15556		0.0		0.0		57536			916	?								Ss			18:02			0:00	postgres:	wal	writer	process

postgres		15557		0.0		0.0		58504		2244	?								Ss			18:02			0:00	postgres:	autovacuum	launcher	process

postgres		15558		0.0		0.0		17512		1068	?								Ss			18:02			0:00	postgres:	stats	collector	process

postgres		15582		0.0		0.0		58772		3080	?								Ss			18:04			0:00	postgres:	joe	runbug	127.0.0.1	idle

postgres		15606		0.0		0.0		58772		3052	?								Ss			18:07			0:00	postgres:	tgl	regression	[local]	SELECT	waiting

postgres		15610		0.0		0.0		58772		3056	?								Ss			18:07			0:00	postgres:	tgl	regression	[local]	idle	in	transaction

ps	Linux	 "" ""

postgres:	user	database	host	activity

15606		15610		15610	

cluster_name	 ps

$	psql	-c	'SHOW	cluster_name'

	cluster_name

--------------

	server1

(1	row)

$	ps	aux|grep	server1

postgres			27093		0.0		0.0		30096		2752	?								Ss			11:34			0:00	postgres:	server1:	writer	process

...



update_process_title	

:	 Solaris /usr/ucb/ps/bin/ps	 w postgresps

pspostgres	 command	line.
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28.2.	

PostgreSQL	

PostgreSQL	 	



28.2.1.	

track_activities

track_counts

track_functions

track_io_timing

postgresql.conf SET SET

PostgreSQL stats_temp_directory

stats_temp_directory	RAM		I/O	 pg_stat



28.2.2.	

	28-1 	 	 	28-2 	 	

track_activities

pg_stat_clear_snapshot()

p

g_stat_xact_all_tablespg_stat_xact_sys_tablespg_stat_xact_user_tables

pg_stat_xact_user_functions

	28-1.	

pg_stat_activity

pg_stat_replication
	WAL		
pg_stat_replication

pg_stat_wal_receiver
	WAL	
pg_stat_wal_receiver

pg_stat_ssl 	 	SSL		

	28-2.	

pg_stat_archiver 	WAL	 pg_stat_archiver
pg_stat_bgwriter pg_stat_bgwriter



pg_stat_database pg_stat_database

pg_stat_database_conflicts
	 	
pg_stat_database_conflicts

pg_stat_all_tables

pg_stat_sys_tables pg_stat_all_tables

pg_stat_user_tables pg_stat_all_tables

pg_stat_xact_all_tables
pg_stat_all_tables

pg_stat_all_tables

pg_stat_xact_sys_tables pg_stat_xact_all_tables

pg_stat_xact_user_tables pg_stat_xact_all_tables

pg_stat_all_indexes

OIDOID	
	(livetable)	
pg_stat_all_indexes

pg_stat_sys_indexes pg_stat_all_indexes

pg_stat_user_indexes pg_stat_all_indexes

pg_statio_all_tables

(TOAST)OID	
	TOAST()	TOAST
()TOAST	TOAST	
	I/O	 pg_statio_all_tables

pg_statio_sys_tables pg_statio_all_tables

pg_statio_user_tables pg_statio_all_tables

pg_statio_all_indexes
OIDOID		
	I/O	

pg_statio_sys_indexes pg_statio_all_indexes

pg_statio_user_indexes pg_statio_all_indexes

pg_statio_all_sequences
OID	

pg_statio_all_sequences

pg_statio_sys_sequences pg_statio_all_sequences



pg_statio_user_sequences pg_statio_all_sequences

pg_stat_user_functions
OID			
	

pg_stat_xact_user_functions
pg_stat_user_functions

pg_stat_user_functions

pg_stat_progress_vacuum VACUUM 	28.4.1	

pg_statio_ PostgreSQL	I/O	 PostgreSQL	I/O	

PostgreSQL	I/O	PostgreSQL

	28-3.	 pg_stat_activity	

datid oid OID
datname name

pid integer 	ID
usesysid oid 	OID
usename name

application_name text

client_addr inet 	IP		Unix	

client_hostname text
client_addr	DNS		IP	

log_hostname
client_port integer 	TCP		Unix	 -1

backend_start

timestamp

with	time

zone

xact_start

timestamp

with	time

zone
query_start



query_start

timestamp

with	time

zone
stateactive

state_change

timestamp

with	time

zone
state

wait_event_type text

	NULL

LWLockNamed wait_event

LWLockTranche

wait_event

Lock	SQL	

BufferPin	pin	

wait_event text 	NULL 	28-4

state text

active

idle

idle	in	transaction

idle	in	transaction

(aborted)idle	in	transaction



fastpath	function	call	fast-

path	

disabledtrack_activities

backend_xid xid

backend_xmin xid xmin

query text stateactive

pg_stat_activity

:	 wait_eventstate active waitingactivewait_event

	28-4.	 wait_event	

ShmemIndexLock

OidGenLock 	OID
XidGenLock 	ID
ProcArrayLock 	ID
SInvalReadLock

SInvalWriteLock

WALBufMappingLock 	WAL	
WALWriteLock 	WAL	
ControlFileLock 	WAL	



LWLockNamed

CheckpointLock

CLogControlLock

SubtransControlLock

MultiXactGenLock

MultiXactOffsetControlLock

MultiXactMemberControlLock

RelCacheInitLock

CheckpointerCommLock 	fsync	
TwoPhaseStateLock

TablespaceCreateLock

BtreeVacuumLock 	B-	vacuum	
AddinShmemInitLock

AutovacuumLock

AutovacuumScheduleLock

SyncScanLock

RelationMappingLock

AsyncCtlLock

AsyncQueueLock

SerializableXactHashLock

SerializableFinishedListLock

SerializablePredicateLockListLock

OldSerXidLock

SyncRepLock

BackgroundWorkerLock

DynamicSharedMemoryControlLock

AutoFileLock
postgresql.auto.conf



ReplicationSlotAllocationLock

ReplicationSlotControlLock

CommitTsControlLock

CommitTsLock

ReplicationOriginLock

MultiXactTruncationLock

OldSnapshotTimeMapLock

LWLockTranche

clog 	clog	I/O
commit_timestamp 	I/O
subtrans 	I/O
multixact_offset 	I/O
multixact_member 	I/O

async
	async
I/O

oldserxid 	oldserxid		I/O
wal_insert 	WAL	
buffer_content

buffer_io 	I/O
replication_origin

replication_slot_io 	I/O
proc 	fast-path	
buffer_mapping

lock_manager

predicate_lock_manager

relation

extend



Lock

page

tuple

transactionid

virtualxid 	xid	

speculative	token
	 speculative
insertion	lock

object

userlock

advisory

BufferPin BufferPin 	pin

:	 tranche wait_event

SELECT	pid,	wait_event_type,	wait_event	FROM	pg_stat_activity	WHERE	wait_event	is	NOT	NULL;

	pid		|	wait_event_type	|		wait_event

------+-----------------+---------------

	2540	|	Lock												|	relation

	6644	|	LWLockNamed					|	ProcArrayLock

(2	rows)

	28-5.	 pg_stat_replication	

pid integer 	WAL		ID
usesysid oid 	WAL		OID



usename name 	WAL	
application_name text 	WAL	

client_addr inet
	WAL		IP		

client_hostname text
client_addr		DNS	

IP		 log_hostname

client_port integer
	WAL		TCP		
-1

backend_start
timestamp	with

time	zone
	

backend_xmin xid hot_standby_feedback	
state text 	WAL	
sent_location pg_lsn

write_location pg_lsn

flush_location pg_lsn

replay_location pg_lsn

sync_priority integer

sync_state text

pg_stat_replication	WAL	 	

	28-6.	 pg_stat_wal_receiver	

pid integer WAL		ID
status text WAL	
receive_start_lsn pg_lsn WAL	
receive_start_tli integer WAL	
received_lsn pg_lsn 	WAL	



received_tli integer 	WAL	
last_msg_send_time timestamp	with	time	zone 	WAL	
last_msg_receipt_time timestamp	with	time	zone 	WAL	
latest_end_lsn pg_lsn 	WAL	
latest_end_time timestamp	with	time	zone 	WAL	
slot_name text 	WAL	

conninfo text
	WAL	

pg_stat_wal_receiver	WAL	

	28-7.	 pg_stat_ssl	

pid integer 	WAL		ID
ssl boolean 	SSL	
version text 	SSL		SSL		NULL
cipher text 	SSL		SSL		NULL
bits integer 	SSL		NULL
compression boolean 	SSL		 	SSL		NULL

clientdn text
DN	 	SSL	
NAMEDATALEN	 	64	

pg_stat_ssl	WAL		 	SSL		

pg_stat_replication	 pid

	28-8.	 pg_stat_archiver



archived_count bigint
	WAL

last_archived_wal text
	WAL

last_archived_time timestamp	with	time	zone

failed_count bigint
	WAL

last_failed_wal text
	WAL

last_failed_time timestamp	with	time	zone

stats_reset timestamp	with	time	zone

The	pg_stat_archiver	

	28-9.	 pg_stat_bgwriter

checkpoints_timed bigint

checkpoints_req bigint

checkpoint_write_time double	precision

checkpoint_sync_time double	precision

buffers_checkpoint bigint

buffers_clean bigint

maxwritten_clean bigint

buffers_backend bigint

buffers_backend_fsync bigint fsync

buffers_alloc bigint

stats_reset timestamp	with	time	zone



pg_stat_bgwriter

	28-10.	 pg_stat_database

datid oid 	OID
datname name

numbackends integer

xact_commit bigint

xact_rollback bigint

blks_read bigint

blks_hit bigint 	PostgreSQL	
tup_returned bigint

tup_fetched bigint

tup_inserted bigint

tup_updated bigint

tup_deleted bigint

conflicts bigint
pg_stat_database_conflicts

temp_files bigint
log_temp_files

temp_bytes bigint
log_temp_files

deadlocks bigint

blk_read_time double	precision

blk_write_time double	precision

stats_reset
timestamp	with	time

zone



pg_stat_database

	28-11.	 pg_stat_database_conflicts	

datid oid 	OID
datname name

confl_tablespace bigint

confl_lock bigint

confl_snapshot bigint

confl_bufferpin bigint

confl_deadlock bigint

pg_stat_database_conflicts	 	

	28-12.	 pg_stat_all_tables

relid oid 	OID
schemaname name

relname name

seq_scan bigint

seq_tup_read bigint

idx_scan bigint

idx_tup_fetch bigint

n_tup_ins bigint

n_tup_upd bigint
	HOT	



n_tup_del bigint

n_tup_hot_upd bigint
	HOT	

n_live_tup bigint

n_dead_tup bigint

n_mod_since_analyze bigint

last_vacuum timestamp	with	time	zone VACUUM	FULL

last_autovacuum timestamp	with	time	zone

last_analyze timestamp	with	time	zone

last_autoanalyze timestamp	with	time	zone

vacuum_count bigint VACUUM	FULL

autovacuum_count bigint

analyze_count bigint

autoanalyze_count bigint

pg_stat_all_tables	TOAST	 pg_stat_user_tables

pg_stat_sys_tables

	28-13.	 pg_stat_all_indexes

relid oid 	OID
indexrelid oid 	OID
schemaname name

relname name

indexrelname name

idx_scan bigint

idx_tup_read bigint



idx_tup_fetch bigint

pg_stat_all_indexes pg_stat_user_indexespg_stat_sys_indexes

"" 	AND		OR	
pg_stat_all_indexes.idx_tup_read pg_stat_all_tables.idx_tup_fetch

pg_stat_all_indexes.idx_tup_fetch“”

:	 idx_tup_readidx_tup_fetch idx_tup_readidx_tup_fetch

	28-14.	 pg_statio_all_tables

relid oid 	OID
schemaname name

relname name

heap_blks_read bigint

heap_blks_hit bigint

idx_blks_read bigint

idx_blks_hit bigint

toast_blks_read bigint
	TOAST	

toast_blks_hit bigint
	TOAST	



tidx_blks_read bigint 	TOAST	

tidx_blks_hit bigint
	TOAST	

pg_statio_all_tables	TOAST		I/O	

pg_statio_user_tablespg_statio_sys_tables

	28-15.	 pg_statio_all_indexes

relid oid 	OID
indexrelid oid 	OID
schemaname name

relname name

indexrelname name

idx_blks_read bigint

idx_blks_hit bigint

pg_statio_all_indexes	I/O	 pg_statio_user_indexes

pg_statio_sys_indexes

	28-16.	 pg_statio_all_sequences

relid oid 	OID
schemaname name

relname name

blks_read bigint



blks_hit bigint

pg_statio_all_sequences	I/O	

	28-17.	 pg_stat_user_functions

funcid oid 	OID
schemaname name

funcname name

calls bigint

total_time double	precision

self_time double	precision

pg_stat_user_functions track_functions



28.2.3.	

OID

	28-18

	28-18.	

pg_backend_pid() integer 	ID

pg_stat_get_activity(integer) setof

record
	PID	

pg_stat_get_snapshot_timestamp()

pg_stat_clear_snapshot() void

pg_stat_reset() void 	EXECUTE	

pg_stat_reset_shared(text) void

	EXECUTE		
pg_stat_reset_shared('bgwriter')

pg_stat_archiver

pg_stat_reset_single_table_counters(oid) void 	EXECUTE	
pg_stat_reset_single_function_counters(oid) void 	EXECUTE	

pg_stat_get_activitypg_stat_activity 	28-19

ID		1	 pg_stat_get_backend_idset PID

SELECT	pg_stat_get_backend_pid(s.backendid)	AS	pid,

							pg_stat_get_backend_activity(s.backendid)	AS	query

				FROM	(SELECT	pg_stat_get_backend_idset()	AS	backendid)	AS	s;



	28-19.	

pg_stat_get_backend_idset()
setof

integer

	ID	
	1	

pg_stat_get_backend_activity(integer) text

pg_stat_get_backend_activity_start(integer)

timestamp

with	time

zone

pg_stat_get_backend_client_addr(integer) inet 	IP	

pg_stat_get_backend_client_port(integer) integer
	TCP

pg_stat_get_backend_dbid(integer) oid 	OID
pg_stat_get_backend_pid(integer) integer 	ID

pg_stat_get_backend_start(integer)

timestamp

with	time

zone

pg_stat_get_backend_userid(integer) oid 	OID

pg_stat_get_backend_wait_event_type(integer) text NULL
	28-4

pg_stat_get_backend_wait_event(integer) text NULL
	28-4

pg_stat_get_backend_xact_start(integer)

timestamp

with	time

zone

	Unix	
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28.3.	

pg_locks

pg_locks	50.65	 PostgreSQL 	13	

Progress	Reporting
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28.4.	Progress	Reporting

PostgreSQL	has	the	ability	to	report	the	progress	of	certain	commands
during	command	execution.	Currently,	the	only	command	which	supports
progress	reporting	is	VACUUM.	This	may	be	expanded	in	the	future.



28.4.1.	VACUUM	Progress	Reporting

Whenever	VACUUM	is	running,	the	pg_stat_progress_vacuum	view	will

contain	one	row	for	each	backend	(including	autovacuum	worker
processes)	that	is	currently	vacuuming.	The	tables	below	describe	the
information	that	will	be	reported	and	provide	information	about	how	to
interpret	it.	Progress	reporting	is	not	currently	supported	for	VACUUM	FULL

and	backends	running	VACUUM	FULL	will	not	be	listed	in	this	view.

	28-20.	 pg_stat_progress_vacuum	View

Column Type Description
pid integer Process	ID	of	backend.

datid oid
OID	of	the	database	to	which	this
backend	is	connected.

datname name
Name	of	the	database	to	which	this
backend	is	connected.

relid oid OID	of	the	table	being	vacuumed.

phase text
Current	processing	phase	of	vacuum.
See		28-21 .

heap_blks_total bigint

Total	number	of	heap	blocks	in	the
table.	This	number	is	reported	as	of	the
beginning	of	the	scan;	blocks	added
later	will	not	be	(and	need	not	be)
visited	by	this	VACUUM.

Number	of	heap	blocks	scanned.
Because	the	visibility	map	is	used	to
optimize	scans,	some	blocks	will	be
skipped	without	inspection;	skipped
blocks	are	included	in	this	total,	so	that



heap_blks_scanned bigint this	number	will	eventually	become
equal	to	heap_blks_total	when	the
vacuum	is	complete.	This	counter	only
advances	when	the	phase	is	scanning
heap.

heap_blks_vacuumed bigint

Number	of	heap	blocks	vacuumed.
Unless	the	table	has	no	indexes,	this
counter	only	advances	when	the	phase
is	vacuuming	heap.	Blocks	that	contain
no	dead	tuples	are	skipped,	so	the
counter	may	sometimes	skip	forward	in
large	increments.

index_vacuum_count bigint
Number	of	completed	index	vacuum
cycles.

max_dead_tuples bigint

Number	of	dead	tuples	that	we	can
store	before	needing	to	perform	an
index	vacuum	cycle,	based	on
maintenance_work_mem.

num_dead_tuples bigint
Number	of	dead	tuples	collected	since
the	last	index	vacuum	cycle.

	28-21.	VACUUM	

VACUUM

VACUUM heap_blks_scanned

VACUUM maintenance_work_mem

VACUUM heap_blks_scannedheap_blks_total

VACUUM

VACUUM

VACUUM VACUUM pg_class VACUUM
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28.5.	

PostgreSQL	

DTrace	SolarisOS	XFreeBSDNetBSD		Oracle	Linux	
Linux	 SystemTap	DTrace	 src/include/utils/probes.h

https://en.wikipedia.org/wiki/DTrace
http://sourceware.org/systemtap/


28.5.1.	

PostgreSQL	DTrace	



28.5.2.	

	28-22 	28-23 PostgreSQL

	28-22.		DTrace	

transaction-

start
(LocalTransactionId) arg0		ID

transaction-

commit
(LocalTransactionId) arg0		ID

transaction-

abort
(LocalTransactionId) arg0		ID

query-start (const	char	*) arg0	
query-done (const	char	*) arg0	
query-parse-

start
(const	char	*) arg0	

query-parse-

done
(const	char	*) arg0	

query-

rewrite-

start

(const	char	*) arg0	

query-

rewrite-done
(const	char	*) arg0	

query-plan-

start
()

query-plan-

done
()

query-

execute-

start

()

query-

execute-done
()

statement- pg_stat_activity.status



status (const	char	*) arg0	

checkpoint-

start
(int)

arg0	shutdown
immediateforce

checkpoint-

done

(int,	int,	int,	int,

int)

arg0	arg1	
arg2arg3		arg4		WAL

clog-

checkpoint-

start

(bool) 	CLOG	arg0	

clog-

checkpoint-

done

(bool)
	CLOG	arg0	 clog-

checkpoint-start

subtrans-

checkpoint-

start

(bool)
	SUBTRANS	arg0	

subtrans-

checkpoint-

done

(bool)
	SUBTRANS	arg0	
subtrans-checkpoint-start

multixact-

checkpoint-

start

(bool) 	MultiXact	arg0	

multixact-

checkpoint-

done

(bool)
	MultiXact	arg0	
multixact-checkpoint-start

buffer-

checkpoint-

start

(int)
arg0	shutdown
immediateforce

buffer-sync-

start
(int,	int) arg0	arg1	

buffer-sync-

written
(int) arg0		ID

buffer-sync-

done
(int,	int,	int)

arg0	arg1	arg2	
buffer-sync-start	arg1
arg1		arg2	

buffer-

checkpoint-

sync-start

() 	fsync	

buffer-



checkpoint-

done

()

twophase-

checkpoint-

start

()

twophase-

checkpoint-

done

()

buffer-read-

start

(ForkNumber,

BlockNumber,	Oid,

Oid,	Oid,	int,	bool)

arg0		arg1	arg1	
-1arg2arg3		arg4	
OID	arg5		ID
arg5		 InvalidBackendId-1
	arg6	

buffer-read-

done

(ForkNumber,

BlockNumber,	Oid,

Oid,	Oid,	int,	bool,

bool)

arg0		arg1	arg1	
arg2arg3		arg4	
OID	arg5		ID
arg5		 InvalidBackendId-1
	arg6	arg7	

buffer-

flush-start

(ForkNumber,

BlockNumber,	Oid,

Oid,	Oid)

arg0		arg1	arg2arg3
	arg4		OID	

buffer-

flush-done

(ForkNumber,

BlockNumber,	Oid,

Oid,	Oid)

buffer-flush-start

buffer-

write-dirty-

start

(ForkNumber,

BlockNumber,	Oid,

Oid,	Oid)

shared_buffers
arg0		arg1	arg2arg3	
arg4		OID	

buffer-

write-dirty-

done

(ForkNumber,

BlockNumber,	Oid,

Oid,	Oid)

buffer-write-dirty-start

wal-buffer-

write-dirty-

start

()
	WAL		WAL	
wal_buffers

wal-buffer-

write-dirty-

done

() 	WAL	

xlog-insert
(unsigned	char,

unsigned	char)

	WAL	arg0	rmid



arg1		info	
xlog-switch () 	WAL	

smgr-md-

read-start

(ForkNumber,

BlockNumber,	Oid,

Oid,	Oid,	int)

arg0		arg1	arg2arg3
	arg4		OID	
arg5		IDarg5
InvalidBackendId-1

smgr-md-

read-done

(ForkNumber,

BlockNumber,	Oid,

Oid,	Oid,	int,	int,

int)

arg0		arg1	arg2arg3
	arg4		OID	
arg5		IDarg5
InvalidBackendId-1arg6	
	arg7	

smgr-md-

write-start

(ForkNumber,

BlockNumber,	Oid,

Oid,	Oid,	int)

arg0		arg1	arg2arg3
	arg4		OID	
arg5		IDarg5
InvalidBackendId-1

smgr-md-

write-done

(ForkNumber,

BlockNumber,	Oid,

Oid,	Oid,	int,	int,

int)

arg0		arg1	arg2arg3
arg4		OIDarg5	
IDarg5
InvalidBackendId-1arg6	
	arg7	

sort-start
(int,	bool,	int,

int,	bool)

arg0	arg1	arg2
arg3		arg4	

sort-done (bool,	long) arg0	arg1	

lwlock-

acquire

(char	*,	int,

LWLockMode)

	LWLock		 arg0	
LWLock	Tranche	 arg1	
	LWLock		 arg2	

lwlock-

release
(char	*,	int)

	LWLock		
LWLock	Tranche	 arg1	
	LWLock	

lwlock-wait-

start

(char	*,	int,

LWLockMode)

	LWLock	
Tranche	 arg1		LWLock
	 arg2	



lwlock-wait-

done

(char	*,	int,

LWLockMode)

	LWLock	arg0	
LWLock	Tranche	 arg1	
	LWLock		 arg2	

lwlock-

condacquire

(char	*,	int,

LWLockMode)

	LWLock	arg0	
LWLock	Tranche	 arg1	
	LWLock		 arg2	

lwlock-

condacquire-

fail

(char	*,	int,

LWLockMode)

	LWLock	arg0	
LWLock	Tranche	 arg1	
	LWLock		 arg2	

lock-wait-

start

(unsigned	int,

unsigned	int,

unsigned	int,

unsigned	int,

unsigned	int,

LOCKMODE)

lmgrarg0		arg3	
arg4	arg5	

lock-wait-

done

(unsigned	int,

unsigned	int,

unsigned	int,

unsigned	int,

unsigned	int,

LOCKMODE)

lmgr	 lock-wait-

start

deadlock-

found
()

	28-23.	

LocalTransactionId unsigned	int

LWLockMode int

LOCKMODE int

BlockNumber unsigned	int

Oid unsigned	int

ForkNumber int

bool char



28.5.3.	

	DTrace	

#!/usr/sbin/dtrace	-qs

postgresql$1:::transaction-start

{

						@start["Start"]	=	count();

						self->ts		=	timestamp;

}

postgresql$1:::transaction-abort

{

						@abort["Abort"]	=	count();

}

postgresql$1:::transaction-commit

/self->ts/

{

						@commit["Commit"]	=	count();

						@time["Total	time	(ns)"]	=	sum(timestamp	-	self->ts);

						self->ts=0;

}

	D	

#	./txn_count.d	`pgrep	-n	postgres`	or	./txn_count.d	<PID>

^C

Start																																										71

Commit																																									70

Total	time	(ns)																								2312105013

:	 SystemTap		DTrace	SystemTap	
SystemTap	



DTrace	



28.5.4.	

1.	

2.	 src/backend/utils/probes.d

3.	 pg_trace.h TRACE_POSTGRESQL

4.	

.	 	ID	

1.	 transaction-startLocalTransactionId

2.	 src/backend/utils/probes.d

probe	transaction__start(LocalTransactionId);

	DTrace		

3.	 transaction__startTRACE_POSTGRESQL_TRANSACTION_START

pg_trace.h

TRACE_POSTGRESQL_TRANSACTION_START(vxid.localTransactionId);



4.	 	DTrace	

#	dtrace	-ln	transaction-start

			ID				PROVIDER										MODULE											FUNCTION	NAME

18705	postgresql49878					postgres					StartTransactionCommand	transaction-start

18755	postgresql49877					postgres					StartTransactionCommand	transaction-start

18805	postgresql49876					postgres					StartTransactionCommand	transaction-start

18855	postgresql49875					postgres					StartTransactionCommand	transaction-start

18986	postgresql49873					postgres					StartTransactionCommand	transaction-start

C

--enable-dtracePostgreSQL

if	(TRACE_POSTGRESQL_TRANSACTION_START_ENABLED())

				TRACE_POSTGRESQL_TRANSACTION_START(some_function(...));

ENABLED

Progress	Reporting
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29.1.	
29.2.	

PostgreSQL
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29.1.	

	
—		1G	 	65.1	

	9-83 SQL oid2nameSQL

psql

SELECT	pg_relation_filepath(oid),	relpages	FROM	pg_class	WHERE	relname	=	'customer';

	pg_relation_filepath	|	relpages

----------------------+----------

	base/16384/16806					|							60

(1	row)

	8K	 relpagesVACUUMANALYZE	DDL	 CREATE	INDEX

TOAST

SELECT	relname,	relpages

FROM	pg_class,

					(SELECT	reltoastrelid

						FROM	pg_class

						WHERE	relname	=	'customer')	AS	ss

WHERE	oid	=	ss.reltoastrelid	OR

						oid	=	(SELECT	indexrelid

													FROM	pg_index

													WHERE	indrelid	=	ss.reltoastrelid)

ORDER	BY	relname;

							relname								|	relpages

----------------------+----------

	pg_toast_16806							|								0

	pg_toast_16806_index	|								1



SELECT	c2.relname,	c2.relpages

FROM	pg_class	c,	pg_class	c2,	pg_index	i

WHERE	c.relname	=	'customer'	AND

						c.oid	=	i.indrelid	AND

						c2.oid	=	i.indexrelid

ORDER	BY	c2.relname;

							relname								|	relpages

----------------------+----------

	customer_id_indexdex	|							26

SELECT	relname,	relpages

FROM	pg_class

ORDER	BY	relpages	DESC;

							relname								|	relpages

----------------------+----------

	bigtable													|					3290

	customer													|					3144
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29.2.	

	WAL	

:	
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30.1.	
30.2.	WAL
30.3.	
30.4.	WAL
30.5.	WAL
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	30.	



30.1.	

PostgreSQL			
	

	CPU		
wal_sync_method

RAID 		

		IDESATASSD

Linux hdparm	-IIDESATA Write	cache* hdparm	-W	0

sdparmSCSI sdparm	--get=WCE sdparm	--clear=WCE

FreeBSDIDE atacontrol /boot/loader.confhw.ata.wc=0

SCSI camcontrol	identify sdparm

Solaris format	-eSolaris ZFS

Windows wal_sync_methodopen_datasync My

Computer\Open\disk

drive\Properties\Hardware\Properties\Policies\Enable	write	caching

on	the	disk wal_sync_methodfsyncfsync_writethrough

OS	X wal_sync_methodfsync_writethrough

SATA ATAPI-6 FLUSH	CACHE	EXTSCSI SYNCHRONIZE	CACHE

http://sg.danny.cz/sg/sdparm.html


PostgreSQL ZFSext4 BBUBBU pg_test_fsync
BBU

			SSDSSD

512512	
PostgreSQL	WAL PostgreSQLWALZFS

full_page_writesBBU8kBBBU

PostgreSQL/

WALCRC-3232CRCWAL

WAL

pg_clogpg_subtranspg_multixact

pg_serialpg_notifypg_statpg_snapshotsWALWAL

pg_twophaseCRC-32

SQLWAL

PostgreSQLECCRAM

WAL
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30.2.	WAL

WAL WALREDO

:	 WALWAL Linux	ext3 data=writeback

WAL fsync

WAL 	25.3	 WALWALWAL	—	WAL
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	30.	



30.3.	

WAL WAL

ATM

WAL

DROP	TABLEsynchronous_commit PREPARE	TRANSACTION

WAL "WAL" wal_writer_delayWAL wal_writer_delay

WAL

fsync	=	off fsync PostgreSQL PostgreSQL

fsync

commit_delay commit_delay commit_delayWAL

WAL WAL
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30.4.	WAL

WAL 	19	

WALREDO WAL

I/OI/O

checkpoint_timeout	
checkpoint_timeout	 WAL	

checkpoint_timeout/ max_wal_size full_page_writes

WALI/O

WAL

max_wal_size	 max_wal_size	 COPY

I/O
checkpoint_timeout max_wal_size0.5 PostgreSQLI/O

checkpoint_completion_targetI/OWAL

checkpoint_completion_target1.01.00.91.0WAL

	Linux		POSIX	 checkpoint_flush_after	OS		OS	
fsync shared_buffers	OS	

pg_xlog	WAL	 min_wal_sizemax_wal_size	WAL	

max_wal_size	WAL		WAL	 min_wal_size

WAL		WAL		WAL		WAL	



max_wal_size wal_keep_segments	+	1		WAL		WAL	

	WAL		WAL	 archive_command	WAL	 pg_xlog

	26.2.6	

pg_controlWAL pg_xlog	

WAL	 max_wal_size max_wal_size	WAL

max_wal_size

WAL XLogInsertRecordXLogFlush	 XLogInsertRecordWAL	

XLogInsertRecord WAL	 XLogInsertRecord

	 WAL WALXLogFlush	 XLogFlush XLogInsert

	 wal_buffersWAL	 full_page_writes

commit_delayXLogFlushWAL fsynccommit_siblings	

	1		10000	 commit_delay	

commit_delay commit_delay pg_test_fsyncWAL8kB

commit_delayWAL commit_delayRAID

commit_siblings commit_siblings commit_delay

commit_delay0 "gangway	effect"commit_delay0

commit_delay commit_delay12

wal_sync_methodPostgreSQLWAL fsync_writethrough

fsync_writethrough	 pg_test_fsync fsync

wal_debug PostgreSQL	 XLogInsertRecordXLogFlush	WAL



WAL
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30.5.	WAL

WAL WAL 	30.4	

WALpg_xlog16MB --with-wal-segsize8K --with-

wal-blocksize access/xlogrecord.h

000000010000000000000000

pg_xlog

WAL			 PostgreSQLWAL 	30.1	

pg_control	 pg_control

full_page_writes	

pg_control		—		—	 pg_control	 pg_control

	 pg_control

WAL



PostgreSQL	9.6.0	



	31.	

31.1.	
31.1.1.	
31.1.2.	
31.1.3.	
31.1.4.	
31.1.5.	
31.1.6.	

31.2.	
31.2.1.	
31.2.2.	
31.2.3.	
31.2.4.	
31.2.5.	
31.2.6.	
31.2.7.	""
31.2.8.	

31.3.	
31.4.	TAP	Tests
31.5.	

PostgreSQL	SQL		SQL	 PostgreSQL

WAL
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31.1.	



31.1.1.	

make	check

src/test/regress

=======================

	All	115	tests	passed.

=======================

	31.2	 ""

	root		root	

PostgreSQLPostgreSQL make	check configure	--disable-

rpath

	ID	

make	MAX_CONNECTIONS=10	check



31.1.2.	

	16	 	18	

make	installcheck

make	installcheck-parallel

PGHOSTPGPORT regression

regress_



31.1.3.	

make	checkmake	installcheck"" PostgreSQL

make	check-world

make	installcheck-world

make	checkmake	installcheck

installcheck-world

make	checkmake	installcheck make	installcheck

PL/pgSQL src/pl

contrib contribcontrib

ECPG	 src/interfaces/ecpg/test

src/test/isolation

src/bin	 	31.4	

installcheck

pl_regressioncontrib_regressionisolation_regressionecpg1_regression

ecpg2_regression regression



31.1.4.	

initdb

make	check	LANG=C

make	check	LC_COLLATE=en_US.utf8	LC_CTYPE=fr_CA.utf8

LC_ALL

ENCODING

make	check	LANG=C	ENCODING=EUC_JP

	C	



31.1.5.	

make	check	EXTRA_TESTS=numeric_big

make	check	EXTRA_TESTS=collate.linux.utf8	LANG=en_US.utf8

collate.linux.utf8	Linux/glibc		UTF-8	



31.1.6.	

	WAL	

regression

psql	-h	primary	-c	"CREATE	DATABASE	regression"

	regression	 src/test/regress/sql/hs_primary_setup.sql

psql	-h	primary	-f	src/test/regress/sql/hs_primary_setup.sql	regression

PGHOSTPGPORT	regression	

cd	src/test/regress

make	standbycheck

src/test/regress/sql/hs_primary_extremes.sql
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31.2.	

PostgreSQL"" 	message	wording diff

src/test/regress/results diffsrc/test/regress/expected

src/test/regress/regression.diffs src/test/regress

diff PG_REGRESS_DIFF_OPTSPG_REGRESS_DIFF_OPTS='-u'

"" 	31.3	



31.2.1.	

PostgreSQL ""



31.2.2.	

	C	

make

make	check	LANG=de_DE.utf8

LC_ALL C

make	check	NO_LOCALE=1

initdb

	



31.2.3.	

PST8PDT PGTZ



31.2.4.	

	64	 float8geometry	10	

-00

pow()exp()PostgreSQL



31.2.5.	

SELECTORDER	BY	SQL	 ORDER	BY

	C	 work_mem

ORDER	BY ORDER	BY""



31.2.6.	

select	infinite_recurse() max_stack_depth max_stack_depth

	4	MB max_stack_depth

getrlimit() max_stack_depth



31.2.7.	""

diff	results/random.out	expected/random.out



31.2.8.	

enable_seqscan
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31.3.	

""

src/test/regress/resultmap

testname:output:platformpattern=comparisonfilename

float8 float8-small-is-zero.out

resultmap

float8:out:i.86-.*-openbsd=float8-small-is-zero.out

config.guessi.86-.*-openbsd resultmap

"" testname

resultmap testnameresultmap

char char.outCPOSIX char_1.out

TAP	Tests
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31.4.	TAP	Tests

src/bin	Perl		 TAP	 prove	 makePROVE_FLAGS

make	-C	src/bin	check	PROVE_FLAGS='--reverse'

--verbose	 prove

	Perl		Perl	 IPC::Run		CPAN	
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31.5.	

PostgreSQL		GCC	

./configure	--enable-coverage	...	OTHER	OPTIONS	...

make

make	check	#	

make	coverage-html

	HTML	 coverage/index.htmlmake

make	coverage-clean

TAP	Tests
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PostgreSQL 	H SQL 	II	

32.	libpq	-	C	
32.1.	
32.2.	
32.3.	
32.4.	
32.5.	
32.6.	
32.7.	
32.8.	
32.9.	COPY
32.10.	
32.11.	
32.12.	
32.13.	
32.14.	
32.15.	
32.16.	
32.17.		LDAP	
32.18.	SSL	
32.19.	
32.20.		 libpq	
32.21.	

33.	
33.1.	
33.2.	
33.3.	
33.4.	
33.5.	

34.	ECPG	-	C		 SQL
34.1.	
34.2.	
34.3.		SQL	



34.4.	
34.5.		SQL
34.6.	pgtypes	
34.7.	
34.8.	
34.9.	
34.10.		SQL	
34.11.	
34.12.	
34.13.	C++	
34.14.		SQL	
34.15.	Informix
34.16.	

35.	
35.1.	
35.2.	
35.3.	information_schema_catalog_name
35.4.	administrable_role_authorizations
35.5.	applicable_roles
35.6.	attributes
35.7.	character_sets
35.8.	check_constraint_routine_usage
35.9.	check_constraints
35.10.	collations
35.11.	collation_character_set_applicability
35.12.	column_domain_usage
35.13.	column_options
35.14.	column_privileges
35.15.	column_udt_usage
35.16.	columns
35.17.	constraint_column_usage
35.18.	constraint_table_usage
35.19.	data_type_privileges
35.20.	domain_constraints
35.21.	domain_udt_usage
35.22.	domains
35.23.	element_types
35.24.	enabled_roles
35.25.	foreign_data_wrapper_options



35.26.	foreign_data_wrappers
35.27.	foreign_server_options
35.28.	foreign_servers
35.29.	foreign_table_options
35.30.	foreign_tables
35.31.	key_column_usage
35.32.	parameters
35.33.	referential_constraints
35.34.	role_column_grants
35.35.	role_routine_grants
35.36.	role_table_grants
35.37.	role_udt_grants
35.38.	role_usage_grants
35.39.	routine_privileges
35.40.	routines
35.41.	schemata
35.42.	sequences
35.43.	sql_features
35.44.	sql_implementation_info
35.45.	sql_languages
35.46.	sql_packages
35.47.	sql_parts
35.48.	sql_sizing
35.49.	sql_sizing_profiles
35.50.	table_constraints
35.51.	table_privileges
35.52.	tables
35.53.	transforms
35.54.	triggered_update_columns
35.55.	triggers
35.56.	udt_privileges
35.57.	usage_privileges
35.58.	user_defined_types
35.59.	user_mapping_options
35.60.	user_mappings
35.61.	view_column_usage
35.62.	view_routine_usage
35.63.	view_table_usage
35.64.	views



	 libpq	-	C	
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	32.	 libpq	-	C	

32.1.	
32.1.1.	
32.1.2.	

32.2.	
32.3.	

32.3.1.	
32.3.2.	
32.3.3.	
32.3.4.		SQL	

32.4.	
32.5.	
32.6.	
32.7.	
32.8.	
32.9.	COPY

32.9.1.	COPY
32.9.2.	COPY
32.9.3.	COPY

32.10.	
32.11.	
32.12.	
32.13.	

32.13.1.	
32.13.2.	
32.13.3.	
32.13.4.	

32.14.	
32.15.	
32.16.	
32.17.		LDAP	
32.18.	SSL	

32.18.1.	
32.18.2.	
32.18.3.	



32.18.4.	SSL	
32.18.5.	SSL	

32.19.	
32.20.		 libpq	
32.21.	

libpqPostgreSQLC libpq PostgreSQL

libpqPostgreSQL	C++PerlPythonTcl		 ECPG libpq
	32.14	 	32.15	 	32.18	 libpq

	32.21	 libpq src/test/exampleslibpq

libpqlibpq-fe.hlibpq
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32.1.	

PostgreSQL PGconn PQconnectdbPQconnectdbParams

PQsetdbLogin PGconn PQstatus

	Unix		libpq	

:	 	Windows	libpq	

WSACleanup()WSAStartup()	Windows	 WSACleanup()

WSACleanup()	DLL	 WSAStartup()

PQconnectdbParams

PGconn	*PQconnectdbParams(const	char	*	const	*keywords,

																										const	char	*	const	*values,

																										int	expand_dbname);

NULL keywords values PQsetdbLogin

PQconnectStartParamsPQconnectPoll

	32.1.2	

	32.1.1	 	expand_dbname dbname	



32.1.1	

NULL	 	32.14	

PQconnectdb

PGconn	*PQconnectdb(const	char	*conninfo);

conninfo

PQsetdbLogin

PGconn	*PQsetdbLogin(const	char	*pghost,

																					const	char	*pgport,

																					const	char	*pgoptions,

																					const	char	*pgtty,

																					const	char	*dbName,

																					const	char	*login,

																					const	char	*pwd);

PQconnectdb NULL

dbName=URI conninfo PQconnectdbPQconnectdbParams



PQsetdb

PGconn	*PQsetdb(char	*pghost,

																char	*pgport,

																char	*pgoptions,

																char	*pgtty,

																char	*dbName);

PQsetdbLogin loginpwd

PQconnectStartParamsPQconnectStart

PQconnectPoll

PGconn	*PQconnectStartParams(const	char	*	const	*keywords,

																													const	char	*	const	*values,

																													int	expand_dbname);

PGconn	*PQconnectStart(const	char	*conninfo);

PostgresPollingStatusType	PQconnectPoll(PGconn	*conn);

I/O	I/O	

PQconnectStartParams keywordsvalues expand_dbname

PQconnectdbParams

PQconnectStart conninfo PQconnectdb

PQconnectStartParamsPQconnectStartPQconnectPoll

hostaddrhost 	32.1.2	



PQtrace

PQconnectPoll

PQconnectStartParamsPQconnectStart

conn	=	PQconnectStart("connection_info_string

PGconn PGconn PQconnectStart status	=

PQstatus(conn)statusCONNECTION_BADPQconnectStart

PQconnectStart libpq PQsocket(conn)

PQconnectPoll(conn)PGRES_POLLING_READING select()poll()

PQconnectPoll(conn) PQconnectPoll(conn)PGRES_POLLING_WRITING

PQconnectPoll(conn)PQconnectPollPQconnectStart

PGRES_POLLING_WRITINGPQconnectPoll(conn)PGRES_POLLING_FAILED

PGRES_POLLING_OK

PQstatus CONNECTION_BAD

PQconnectPoll

CONNECTION_STARTED

CONNECTION_MADE

	OK

CONNECTION_AWAITING_RESPONSE



CONNECTION_AUTH_OK

CONNECTION_SSL_STARTUP

	SSL	

CONNECTION_SETENV

switch(PQstatus(conn))

{

								case	CONNECTION_STARTED:

												feedback	=	"Connecting...";

												break;

								case	CONNECTION_MADE:

												feedback	=	"Connected	to	server...";

												break;

.

.

.

								default:

												feedback	=	"Connecting...";

}

PQconnectPoll connect_timeout PQconnectStart

PQconnectPollPQconnectdb

PQconnectStart PQfinish

PQconndefaults



PQconninfoOption	*PQconndefaults(void);

typedef	struct

{

				char			*keyword;			/*		*/

				char			*envvar;				/*		*/

				char			*compiled;		/*		*/

				char			*val;							/*		NULL	*/

				char			*label;					/*		*/

				char			*dispchar;		/*	

																										""								

																										"*"								-	

																										"D"								-		*/

				int					dispsize;		/*		*/

}	PQconninfoOption;

PQconnectdb PQconninfoOption

PQconninfoFree	 PQconndefaults

PQconninfo

PQconninfoOption	*PQconninfo(PGconn	*conn);

PQconnectdb PQconninfoOption

PQconninfo

PQconninfoParse

PQconninfoOption	*PQconninfoParse(const	char	*conninfo,	char	**errmsg);



NULL

PQconninfoOption

errmsgNULL*errmsgNULL	 malloc *errmsgNULLNULL

PQconninfoFree	 PQconninfoParse

PQfreemem

PQfinish

PGconn

void	PQfinish(PGconn	*conn);

PQstatus PQfinishPGconn PQfinish

PQreset

void	PQreset(PGconn	*conn);

PQresetStart

PQresetPoll



int	PQresetStart(PGconn	*conn);

PostgresPollingStatusType	PQresetPoll(PGconn	*conn);

PQconnectPoll

PQresetStart	0	1 PQresetPollPQconnectPoll

PQpingParams

PQpingParams PQconnectdbParams

PGPing	PQpingParams(const	char	*	const	*keywords,

																				const	char	*	const	*values,

																				int	expand_dbname);

PQPING_OK

PQPING_REJECT

PQPING_NO_RESPONSE

PQPING_NO_ATTEMPT



PQping

PQping PQconnectdb

PGPing	PQping(const	char	*conninfo);

PQpingParams



32.1.1.	

libpq 	=	 RFC	3986	URI

32.1.1.1.	/

	=	 	=	'a	value' \'\\

host=localhost	port=5432	dbname=mydb	connect_timeout=10

	32.1.2	

32.1.1.2.		URI

URI

postgresql://[user[:password]@][netloc][:port][/dbname][?param1=value1&...]

URIpostgresql://postgres://URI URI

postgresql://

postgresql://localhost

postgresql://localhost:5433

postgresql://localhost/mydb

postgresql://user@localhost

postgresql://user:secret@localhost

postgresql://other@localhost/otherdb?connect_timeout=10&application_name=myapp

http://www.ietf.org/rfc/rfc3986.txt


URI

postgresql:///mydb?host=localhost&port=5433

URI

	32.1.2	 stderr

	JDBC	 URI ssl=truesslmode=require

	IP		IPv6	

postgresql://[2001:db8::1234]/database

host	Unix		TCP/IP		URI		Unix
	URI		URI	

postgresql:///dbname?host=/var/lib/postgresql

postgresql://%2Fvar%2Flib%2Fpostgresql/dbname



32.1.2.	

host

	Unix		TCP/IP	

Unix		Unix	 localhost

hostaddr

	IP		IPv4	 172.28.40.9	IPv6	TCP/IP	

hostaddrhostGSSAPI		SSPI	 verify-full	SSL	

hosthostaddr

hostaddrhosthostaddr

hosthostaddr hostaddr host

hosthostaddr hosthostaddr~/.pgpass 	32.15	

libpq	Unix		Unix	 localhost

port

	Unix	

dbname

	32.1.1	



user

PostgreSQL	

password

connect_timeout

0		2	

client_encoding

client_encoding autoUnix	 LC_CTYPE

options

	 -c	geqo=offgeqo	

application_name

application_name

fallback_application_name

application_name PGAPPNAMEapplication_name

keepalives

	TCP		1	0		Unix	

keepalives_idle

	TCP		Unix	

Windows



keepalives_interval

	TCP		Unix	

keepalives_count

	TCP		Unix	

tty

sslmode

SSL	TCP/IP

disable

SSL

allow

SSL SSL

prefer

SSL SSL

require

SSL	CA	 verify-ca

verify-ca

SSL CA

verify-full



SSL	 CA

	32.18	

	Unix	 sslmode PostgreSQL	SSL	 requireverify-ca

verify-full allowpreferlibpqSSL

requiressl

sslmode

	1 SSL sslmode	require SSL libpq	0

sslmode	prefer PostgreSQL	SSL	

sslcompression

	1SSL	 OpenSSL	0.9.8		0
1.0.0		SSL	 OpenSSL

	CUP		CPU	

sslcert

	SSL	 ~/.postgresql/postgresql.crt

sslkey

~/.postgresql/postgresql.key

SSL	

sslrootcert

	SSL	 CA ~/.postgresql/root.crt



sslcrl

	SSL	CRL

requirepeer

requirepeer=postgres	Unix		TCP/IP	

SSL		Unix	 /tmp peer

krbsrvname

	GSSAPI		Kerberos		Kerberos	

gsslib

	GSSAPI		GSS		Windows	 gssapi	libpq		GSSAPI	

SSPI	

service

pg_service.conf 	32.16	

libpq	-	C	
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32.2.	

:	 libpqPGconn PGconn libpq-int.hPGconn

PGconn

PQdb

char	*PQdb(const	PGconn	*conn);

PQuser

char	*PQuser(const	PGconn	*conn);

PQpass

char	*PQpass(const	PGconn	*conn);

PQhost



char	*PQhost(const	PGconn	*conn);

PQport

char	*PQport(const	PGconn	*conn);

PQtty

TTY TTY

char	*PQtty(const	PGconn	*conn);

PQoptions

char	*PQoptions(const	PGconn	*conn);

PGconn

PQstatus

ConnStatusType	PQstatus(const	PGconn	*conn);



CONNECTION_OK

	OK	 PQfinishCONNECTION_BAD PQreset

PQconnectStartParamsPQconnectStartPQconnectPoll

PQtransactionStatus

PGTransactionStatusType	PQtransactionStatus(const	PGconn	*conn);

PQTRANS_IDLE	 PQTRANS_ACTIVE	 PQTRANS_INTRANS

	 PQTRANS_INERROR	

PQTRANS_ACTIVE

PQparameterStatus

const	char	*PQparameterStatus(const	PGconn	*conn,	const	char	*paramName);

PQparameterStatus NULL

	 server_version	server_encoding	client_encoding

is_superuser	session_authorization	DateStyle	IntervalStyle

TimeZone	integer_datetimes	 standard_conforming_strings

server_encodingTimeZoneinteger_datetimes	8.0	

standard_conforming_strings	8.1	 IntervalStyle	8.4	



application_name	9.0		 server_version	server_encoding

integer_datetimes

3.0	 libpqserver_versionclient_encoding

ad	hoc	3.0	 SETclient_encodingPQparameterStatus

server_version PQserverVersion

standard_conforming_strings off E'...'

constPGconn

PQprotocolVersion

	/

int	PQprotocolVersion(const	PGconn	*conn);

	22.0	33.0	
	3.0	7.4		2.0	1.0	 libpq

PQserverVersion

int	PQserverVersion(const	PGconn	*conn);

	8.1.5		80105	8.2		80200

PQerrorMessage



char	*PQerrorMessage(const	PGconn	*conn);

libpqPQerrorMessage libpq PQerrorMessage PGconn

PQfinish PGconn

PQsocket

	-1	

int	PQsocket(const	PGconn	*conn);

PQbackendPID

IDPID

int	PQbackendPID(const	PGconn	*conn);

PIDNOTIFY PID PID

PQconnectionNeedsPassword

10

int	PQconnectionNeedsPassword(const	PGconn	*conn);

PQconnectionUsedPassword

10



int	PQconnectionUsedPassword(const	PGconn	*conn);

SSL

PQsslInUse

SSLtrue1false0

int	PQsslInUse(const	PGconn	*conn);

PQsslAttribute

SSL

const	char	*PQsslAttribute(const	PGconn	*conn,	const	char	*attribute_name);

SSLNULL

library

SSL( "OpenSSL")

protocol

SSL/TLS "SSLv2"	"SSLv3""TLSv1"	"TLSv1.1""TLSv1.2"

key_bits



cipher

"DHE-RSA-DES-CBC3-SHA"	SSL

compression

SSL	 “on”“off”

PQsslAttributeNames

SSLNULL

const	char	*	const	*	PQsslAttributeNames(const	PGconn	*conn);

PQsslStruct

SSL

void	*PQsslStruct(const	PGconn	*conn,	const	char	*struct_name);

SSLOpenSSL	 “OpenSSL”OpenSSL	

#include	<libpq-fe.h>

#include	<openssl/ssl.h>

...

				SSL	*ssl;

				dbconn	=	PQconnectdb(...);

				...



				ssl	=	PQsslStruct(dbconn,	"OpenSSL");

				if	(ssl)

				{

								/*	use	OpenSSL	functions	to	access	ssl	*/

				}

	 OpenSSL

PQgetssl

	SSL		SSL	

void	*PQgetssl(const	PGconn	*conn);

PQsslStruct(conn,	"OpenSSL")	OpenSSL	

PQsslInUse	 PQsslAttribute
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32.3.	

	SQL	



32.3.1.	

PQexec

PGresult	*PQexec(PGconn	*conn,	const	char	*command);

PGresult PQresultStatus PGRES_FATAL_ERROR

PQerrorMessage

	SQL	 PQexec BEGIN/COMMIT

PQexecParams

	SQL	

PGresult	*PQexecParams(PGconn	*conn,

																							const	char	*command,

																							int	nParams,

																							const	Oid	*paramTypes,

																							const	char	*	const	*paramValues,

																							const	int	*paramLengths,

																							const	int	*paramFormats,

																							int	resultFormat);

PQexecParamsPQexec PQexecParams	3.0		2.0	

conn



command

	SQL	 $1$2

nParams

paramTypes[]paramValues[]paramLengths[]paramFormats[]

nParams NULL

paramTypes[]

	OID	 paramTypesNULL

paramValues[]

paramLengths[]

paramFormats[]

src/backend/utils/adt/numeric.c::numeric_send()

src/backend/utils/adt/numeric.c::numeric_recv()

resultFormat



PQexecParamsPQexec

PQexec PQexecParams	SQL		SQL	

:	 	OID		OID		SQL	

SELECT	*	FROM	mytable	WHERE	x	=	$1::bigint;

$1bigintx	OID	

PQprepare

PGresult	*PQprepare(PGconn	*conn,

																				const	char	*stmtName,

																				const	char	*query,

																				int	nParams,

																				const	Oid	*paramTypes);

PQpreparePQexecPrepared PQprepare	3.0		2.0	

querystmtName	SQL	 stmtName"" $1$2

nParams paramTypes[] nParams NULL paramTypes[]	OID

paramTypesNULL nParams

PQexec PGresult PQerrorMessage

PQexecPrepared	SQL	 PREPARE libpqSQL	 DEALLOCATE



PQexecPrepared

PGresult	*PQexecPrepared(PGconn	*conn,

																									const	char	*stmtName,

																									int	nParams,

																									const	char	*	const	*paramValues,

																									const	int	*paramLengths,

																									const	int	*paramFormats,

																									int	resultFormat);

PQexecPreparedPQexecParams PQexecPrepared	3.0	

	2.0	

PQexecParams paramTypes[]

PQdescribePrepared

PGresult	*PQdescribePrepared(PGconn	*conn,	const	char	*stmtName);

PQdescribePrepared PQdescribePrepared	3.0		2.0	

stmtName""NULL PGresultPGRES_COMMAND_OK PQnparams

PQparamtypePGresult PQnfieldsPQfnamePQftype

PQdescribePortal

PGresult	*PQdescribePortal(PGconn	*conn,	const	char	*portalName);



PQdescribePortallibpq DECLARE	CURSOR	SQL	

PQdescribePortal	3.0		2.0	

portalName""NULL PGresultPGRES_COMMAND_OK

PQnfieldsPQfnamePQftypePGresult

PGresult libpqPGresult PGresult PGresult

PQresultStatus

ExecStatusType	PQresultStatus(const	PGresult	*res);

PQresultStatus

PGRES_EMPTY_QUERY

PGRES_COMMAND_OK

PGRES_TUPLES_OK

SELECTSHOW

PGRES_COPY_OUT



PGRES_COPY_IN

PGRES_BAD_RESPONSE

PGRES_NONFATAL_ERROR

PGRES_FATAL_ERROR

PGRES_COPY_BOTH

/

PGRES_SINGLE_TUPLE

PGresult 	32.5	

PGRES_TUPLES_OKPGRES_SINGLE_TUPLE SELECT

PGRES_TUPLES_OKPGRES_COMMAND_OK RETURNINGINSERTUPDATE

PGRES_EMPTY_QUERY

PGRES_NONFATAL_ERRORPQexec	 	32.12	

PQresStatus

PQresultStatus

char	*PQresStatus(ExecStatusType	status);



PQresultErrorMessage

char	*PQresultErrorMessage(const	PGresult	*res);

PQexecPQgetResult PQerrorMessage PQresultErrorMessage

PGresult PGresult PQresultErrorMessage

PQerrorMessage

PQresultVerboseErrorMessage

PGresult

char	*PQresultVerboseErrorMessage(const	PGresult	*res,

																																		PGVerbosity	verbosity,

																																		PGContextVisibility	show_context);

	 PGresult

PQresultErrorMessage	 PGresult	

result"	

PGresult	 	

	NULL

PQresultErrorField



char	*PQresultErrorField(const	PGresult	*res,	int	fieldcode);

fieldcode PGresult NULL PGresultPQclear

PG_DIAG_SEVERITY

ERRORFATALPANIC WARNINGNOTICEDEBUGINFOLOG

PG_DIAG_SEVERITY_NONLOCALIZED

ERRORFATALPANIC	 WARNINGNOTICE

	 PG_DIAG_SEVERITY	 PostgreSQL

PG_DIAG_SQLSTATE

	SQLSTATE	SQLSTATE		SQLSTATE	
	A

PG_DIAG_MESSAGE_PRIMARY

PG_DIAG_MESSAGE_DETAIL

PG_DIAG_MESSAGE_HINT



PG_DIAG_STATEMENT_POSITION

	 	1	

PG_DIAG_INTERNAL_POSITION

PG_DIAG_STATEMENT_POSITION PG_DIAG_INTERNAL_QUERY

PG_DIAG_INTERNAL_QUERY

	PL/pgSQL		SQL	

PG_DIAG_CONTEXT

PG_DIAG_SCHEMA_NAME

PG_DIAG_TABLE_NAME

PG_DIAG_COLUMN_NAME

PG_DIAG_DATATYPE_NAME

PG_DIAG_CONSTRAINT_NAME



PG_DIAG_SOURCE_FILE

PG_DIAG_SOURCE_LINE

PG_DIAG_SOURCE_FUNCTION

:	 	A

libpq3.0	

PGresult PGconn PQerrorField

PQclear

Frees	the	storage	associated	with	a	 PGresult PQclear

void	PQclear(PGresult	*res);

PGresult PQclear



32.3.2.	

PGRES_TUPLES_OKPGRES_SINGLE_TUPLE

Describe	

PQntuples

	32	

int	PQntuples(const	PGresult	*res);

PQnfields

int	PQnfields(const	PGresult	*res);

PQfname

	0	

char	*PQfname(const	PGresult	*res,

														int	column_number);

NULL

PQfnumber



int	PQfnumber(const	PGresult	*res,

														const	char	*column_name);

	-1

	SQL		SQL	

SELECT	1	AS	FOO,	2	AS	"BAR";

PQfname(res,	0)														foo

PQfname(res,	1)														BAR

PQfnumber(res,	"FOO")								0

PQfnumber(res,	"foo")								0

PQfnumber(res,	"BAR")								-1

PQfnumber(res,	"\"BAR\"")				1

PQftable

	OID	0	

Oid	PQftable(const	PGresult	*res,

													int	column_number);

	3.0	 InvalidOid

libpq OidInvalidOid

PQftablecol

	0	



int	PQftablecol(const	PGresult	*res,

																int	column_number);

	3.0	

PQfformat

	0	

int	PQfformat(const	PGresult	*res,

														int	column_number);

PQftype

	OID		0	

Oid	PQftype(const	PGresult	*res,

												int	column_number);

pg_type OIDsrc/include/catalog/pg_type.h

PQfmod

	0	

int	PQfmod(const	PGresult	*res,

											int	column_number);

	-1	 "" 	-1



PQfsize

	0	

int	PQfsize(const	PGresult	*res,

												int	column_number);

PQfsize

PQbinaryTuples

PGresult	1	0

int	PQbinaryTuples(const	PGresult	*res);

COPY PGresult PQfformat	1 PQbinaryTuples

PQgetvalue

PGresult	0	 PGresultPQclear

char	*PQgetvalue(const	PGresult	*res,

																	int	row_number,

																	int	column_number);

PQgetvalue typsendtypreceive

PQgetisnull

PQgetvaluePGresult PGresult

PQgetisnull



	0	

int	PQgetisnull(const	PGresult	*res,

																int	row_number,

																int	column_number);

	1	0 PQgetvalue

PQgetlength

	0	

int	PQgetlength(const	PGresult	*res,

																int	row_number,

																int	column_number);

PQgetvalue strlen() PQfsize

PQnparams

int	PQnparams(const	PGresult	*res);

PQdescribePrepared

PQparamtype

	0	

Oid	PQparamtype(const	PGresult	*res,	int	param_number);



PQdescribePrepared

PQprint

void	PQprint(FILE	*fout,						/*		*/

													const	PGresult	*res,

													const	PQprintOpt	*po);

typedef	struct

{

				pqbool		header;						/*		*/

				pqbool		align;							/*		*/

				pqbool		standard;				/*		*/

				pqbool		html3;							/*		HTML		*/

				pqbool		expanded;				/*		*/

				pqbool		pager;							/*		*/

				char				*fieldSep;			/*		*/

				char				*tableOpt;			/*		HTML		*/

				char				*caption;				/*	HTML		*/

				char				**fieldName;	/*		*/

}	PQprintOpt;

psql



32.3.3.	

PGresult

PQcmdStatus

PGresult	SQL	

char	*PQcmdStatus(PGresult	*res);

PQcmdTuples

	SQL	

char	*PQcmdTuples(PGresult	*res);

PGresultSQL SELECTCREATE	TABLE

ASINSERTUPDATEDELETEMOVEFETCHCOPY INSERTUPDATEDELETEEXECUTE

PGresult PQcmdTuples PGresultPQclear

PQoidValue

SQL	OID	 INSERTINSERTEXECUTE	OID InvalidOidINSERT

OID InvalidOid

Oid	PQoidValue(const	PGresult	*res);



PQoidStatus

PQoidValue	OID	 PQoidValue	OID	

char	*PQoidStatus(const	PGresult	*res);



32.3.4.		SQL	

PQescapeLiteral

char	*PQescapeLiteral(PGconn	*conn,	const	char	*str,	size_t	length);

	SQL	 PQescapeLiteral	SQL		SQL	

PQescapeLiteral

PQescapeLiteralstr malloc() PQfreemem() length

length PQescapeLiteral strncpy PostgreSQL

PostgreSQL

PQescapeLiteralNULLconn

:	

PQexecParams

PQescapeIdentifier

char	*PQescapeIdentifier(PGconn	*conn,	const	char	*str,	size_t	length);

PQescapeIdentifier	SQL		SQL	



PQescapeIdentifierstr	SQL	 malloc() PQfreemem()

length length PQescapeIdentifier strncpy	SQL

PQescapeIdentifierNULLconn

:	 	SQL		SQL	

PQescapeStringConn

size_t	PQescapeStringConn(PGconn	*conn,

																										char	*to,	const	char	*from,	size_t	length,

																										int	*error);

PQescapeStringConn PQescapeLiteralPQescapeLiteral

PQescapeStringConnPostgreSQL	SQL	 from length

length length PQescapeStringConn strncpy	

length tofrom

errorNULL*error conn errorNULL

PQescapeStringConnto

PQescapeString

PQescapeStringPQescapeStringConn

size_t	PQescapeString	(char	*to,	const	char	*from,	size_t	length);



PQescapeStringConnPQescapeStringPGconnerror

PQescapeStringPostgreSQL "" PQescapeStringConn

PQescapeByteaConn

	SQL	 bytea PQescapeStringConn	SQL	

unsigned	char	*PQescapeByteaConn(PGconn	*conn,

																																	const	unsigned	char	*from,

																																	size_t	from_length,

																																	size_t	*to_length);

SQLbytea PQescapeByteaConn 	8.4	

from from_length to_length

PQescapeByteaConnfrom malloc() PQfreemem()

PostgreSQLbytea PostgreSQL

conn

PQescapeBytea

PQescapeByteaPQescapeByteaConn

unsigned	char	*PQescapeBytea(const	unsigned	char	*from,

																													size_t	from_length,

																													size_t	*to_length);



PQescapeByteaConnPQescapeByteaPGconn PQescapeBytea

PostgreSQL "" PQescapeByteaConn

PQunescapeBytea

	—	 PQescapeBytea bytea

unsigned	char	*PQunescapeBytea(const	unsigned	char	*from,	size_t	*to_length);

from PQgetvaluebytea PQunescapeBytea malloc() NULL

to_length PQfreemem

PQescapeBytea PQgetvalue ""



PostgreSQL	9.6.0	
	32.	 libpq	-	C	



32.4.	

PQexec

PQexec

PQexecPGresult SQL	 PGresultPQexec

PQexec PGresult

PQexec PQsendQueryPQgetResult	 PQsendQueryParams

PQsendQueryPrepared	PQsendDescribePrepared	 PQsendDescribePortal	

PQgetResultPQexecParams	PQprepare	PQexecPrepared	PQdescribePrepared

PQdescribePortal

PQsendQuery

	1	0

int	PQsendQuery(PGconn	*conn,	const	char	*command);

PQsendQuery PQgetResult PQgetResult PQsendQuery

PQsendQueryParams

int	PQsendQueryParams(PGconn	*conn,



																						const	char	*command,

																						int	nParams,

																						const	Oid	*paramTypes,

																						const	char	*	const	*paramValues,

																						const	int	*paramLengths,

																						const	int	*paramFormats,

																						int	resultFormat);

PQsendQuery PQexecParams PQexecParams	2.0	

PQsendPrepare

int	PQsendPrepare(PGconn	*conn,

																		const	char	*stmtName,

																		const	char	*query,

																		int	nParams,

																		const	Oid	*paramTypes);

PQprepare	1	0 PQgetResult PQprepare

PQprepare	2.0	

PQsendQueryPrepared

int	PQsendQueryPrepared(PGconn	*conn,

																								const	char	*stmtName,

																								int	nParams,

																								const	char	*	const	*paramValues,

																								const	int	*paramLengths,

																								const	int	*paramFormats,

																								int	resultFormat);

PQsendQueryParams	 PQexecPrepared PQexecPrepared



	2.0	

PQsendDescribePrepared

int	PQsendDescribePrepared(PGconn	*conn,	const	char	*stmtName);

PQdescribePrepared	1	0 PQgetResult

PQdescribePrepared PQdescribePrepared	2.0	

PQsendDescribePortal

int	PQsendDescribePortal(PGconn	*conn,	const	char	*portalName);

PQdescribePortal	1	0 PQgetResult

PQdescribePortal PQdescribePortal	2.0	

PQgetResult

	 PQsendQuery	PQsendQueryParams	PQsendPrepare	PQsendQueryPrepared

PQsendDescribePrepared	PQsendDescribePortal

PGresult	*PQgetResult(PGconn	*conn);

PQgetResult PQgetResult PQgetResultPGresult

PQconsumeInput	 PQgetResult



:	 PQresultStatus PQgetResult libpq

PQsendQueryPQgetResultPQexec SQL	

PQsendQueryPQgetResult 	32.5	

PQgetResult PQsendQuery SQL

PQconsumeInput

int	PQconsumeInput(PGconn	*conn);

PQconsumeInput	1	 "" 	0	 PQerrorMessage

PQconsumeInput PQisBusy/ PQnotifies

PQconsumeInput	 select() PQconsumeInput

PQisBusy

	1 PQgetResult	0	 PQgetResult

int	PQisBusy(PGconn	*conn);

PQisBusy PQconsumeInput

select()poll() select()



PQisBusyPQisBusy0 PQgetResultPQnotifiesNOTIFY 	32.8	

PQsendQuery/PQgetResult 	32.6	 PQcancel PQgetResult

	SQL	

PQsetnonblocking

int	PQsetnonblocking(PGconn	*conn,	int	arg);

arg	1 arg	0	OK		0	-1

	 PQsendQueryPQputline	PQputnbytesPQputCopyData	PQendcopy

PQexec PQexec

PQisnonblocking

int	PQisnonblocking(const	PGconn	*conn);

	1	0

PQflush

	0		-1	1



int	PQflush(PGconn	*conn);

PQflush		1	

0	 PQconsumeInput	 	NOTICE		
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32.5.	

libpq	SQL	 PGresult PQsendQueryPQgetResult

PQsendQuery PQsetSingleRowMode PQgetResult

PGresult PGRES_SINGLE_TUPLEPGRES_TUPLES_OK

PGRES_TUPLES_OK PQgetResult PGresult PGresult

PQclear

PQsetSingleRowMode

int	PQsetSingleRowMode(PGconn	*conn);

PQsendQuery PQconsumeInputPQgetResult	1	0

libpq

PGresultPGRES_FATAL_ERROR
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32.6.	

PQgetCancel

PGcancel	*PQgetCancel(PGconn	*conn);

PQgetCancelPQgetCancel	PGcancel	connNULL
NULLPGcancel	PQcancelPQfreeCancel	

PQgetCancelPGcancel connNULL NULLPGcancel PQcancel

PQfreeCancel

PQfreeCancel

PQgetCancel

void	PQfreeCancel(PGcancel	*cancel);

PQfreeCancelPQgetCancel	 PQfreeCancelPQgetCancel

PQcancel

int	PQcancel(PGcancel	*cancel,	char	*errbuf,	int	errbufsize);



	1	0 errbuf errbuferrbufsize

errbuf	errbufsize	char		256	

	

PQcancelPQcancel	PQcancelPQcancel	PGconn
	 errbuf PQcancel PGcancel PQcancel PGconn

PQrequestCancel

PQrequestCancelPQcancel

int	PQrequestCancel(PGconn	*conn);

PGconn	 PGconn PQerrorMessage



PostgreSQL	9.6.0	
	32.	 libpq	-	C	



32.7.	

PostgreSQL

:	

PQfn

PGresult	*PQfn(PGconn	*conn,

															int	fnid,

															int	*result_buf,

															int	*result_len,

															int	result_is_int,

															const	PQArgBlock	*args,

															int	nargs);

typedef	struct

{

				int	len;

				int	isint;

				union

				{

								int	*ptr;

								int	integer;

				}	u;

}	PQArgBlock;

fnid	OID args	nargs	

isint	 *u.ptr	 		

result_len	 	2		4		

result_is_int	1	 libpq	 int

	 	 result_bufvoid	*



PQfnPGresult PQclearPGresult
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32.8.	

PostgreSQLLISTENNOTIFY LISTEN UNLISTEN NOTIFY ""

libpqLISTENUNLISTENNOTIFY	SQL		 PQnotifiesNOTIFY

PQnotifies PQnotifies

PGnotify	*PQnotifies(PGconn	*conn);

typedef	struct	pgNotify

{

				char	*relname;														/*	notification	channel	name	*/

				int		be_pid;																/*	process	ID	of	notifying	server	process	*/

				char	*extra;																/*	notification	payload	string	*/

}	PGnotify;

PQnotifiesPGnotify PQfreemem PGnotify relnameextra

	32-2

PQnotifies libpq libpq NOTIFY PQexecPQnotifies	

NOTIFYPQconsumeInputPQnotifiesselect()

select() PQsendQuery/PQgetResultPQexec PQgetResultPQexec

PQnotifies

COPY
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32.9.	COPY

PostgreSQLCOPYlibpq

PQexec	SQL	 COPY PGRES_COPY_OUT	 PGRES_COPY_IN

PGresult PGresult PGRES_COMMAND_OK

PGRES_FATAL_ERROR PQexec	SQL	 COPY	SQL	

COPYPQexec COPYPQgetResult PQgetResultNULL PQexec	

PQexecPQgetResultPGRES_COPY_OUTPGRES_COPY_IN

PGresultCOPY

PQnfields

PQbinaryTuples

0	1	

PQfformat

0	1	

:	 	3.0		2.0		0



32.9.1.	COPY

COPY	FROM	STDIN COPY_IN

PQputCopyData

COPY_IN

int	PQputCopyData(PGconn	*conn,

																		const	char	*buffer,

																		int	nbytes);

buffernbytes	COPY1	 	

PQerrorMessage	

COPY COPY COPY

PQputCopyEnd

COPY_IN

int	PQputCopyEnd(PGconn	*conn,

																	const	char	*errormsg);

errormsgNULLCOPY_IN errormsgNULLCOPY errormsg COPY

	3.0	

1	 	

	 -1;	 PQerrorMessage	



PQputCopyEnd PQgetResultCOPY



32.9.2.	COPY

COPY	TO	STDOUT COPY_OUT

PQgetCopyData

COPY_OUT

int	PQgetCopyData(PGconn	*conn,

																		char	**buffer,

																		int	async);

COPY bufferNULL*buffer NULLNULLPQfreemem

PQerrorMessage

async PQgetCopyData COPY PQgetCopyData

PQconsumeInput async PQgetCopyData

PQgetCopyData	-1	 PQgetResultCOPY



32.9.3.	COPY

COPY

PQgetline

	 length

int	PQgetline(PGconn	*conn,

														char	*buffer,

														int	length);

length-1	 PQgetlineEOF	0	

\.	 COPY length-1		 \.

PQgetlineAsync

COPY

int	PQgetlineAsync(PGconn	*conn,

																			char	*buffer,

																			int	bufsize);

PQgetlineCOPY	 COPYPGRES_COPY_OUT PQconsumeInput

PQgetlineAsync

PQgetline

libpq PQgetlineAsync	-1	0		-1



PQendcopy

PQputline

	OK		0 EOF

int	PQputline(PGconn	*conn,

														const	char	*string);

PQputlineCOPYPQgetlineAsync	 PQputline

:	 PostgreSQL	3.0	 \.COPY \.	 PQendcopy

PQputnbytes

	OK		0 EOF

int	PQputnbytes(PGconn	*conn,

																const	char	*buffer,

																int	nbytes);

PQputline

PQendcopy

int	PQendcopy(PGconn	*conn);



PQputlinePGgetline

PQerrorMessage

PQgetResult PQgetlinePQendcopyPGRES_COPY_OUT PQgetResult

PQgetResult PGRES_COPY_INPQputlinePQendcopy	

PQgetResult SQLCOPY

PQexecCOPYPQendcopy COPYSQL
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32.10.	

libpq

PQclientEncoding

int	PQclientEncoding(const	PGconn	*conn);

	ID EUC_JP		-1	ID	

char	*pg_encoding_to_char(int	encoding_id);

PQsetClientEncoding

int	PQsetClientEncoding(PGconn	*conn,	const	char	*encoding);

conn encoding	0	-1 PQclientEncoding

PQsetErrorVerbosity

PQerrorMessagePQresultErrorMessage

typedef	enum

{

				PQERRORS_TERSE,

				PQERRORS_DEFAULT,



				PQERRORS_VERBOSE

}	PGVerbosity;

PGVerbosity	PQsetErrorVerbosity(PGconn	*conn,	PGVerbosity	verbosity);

PQsetErrorVerbosity TERSE

VERBOSE PGresult PGresult

PQsetErrorContextVisibility

PQerrorMessagePQresultErrorMessage	 CONTEXT

typedef	enum

{

				PQSHOW_CONTEXT_NEVER,

				PQSHOW_CONTEXT_ERRORS,

				PQSHOW_CONTEXT_ALWAYS

}	PGContextVisibility;

PGContextVisibility	PQsetErrorContextVisibility(PGconn	*conn,	PGContextVisibility	show_context);

PQsetErrorContextVisibility	

TERSECONTEXT	 NEVERCONTEXT	ALWAYS ERRORS

	 CONTEXT	

PQresultVerboseErrorMessage

PQtrace

/

void	PQtrace(PGconn	*conn,	FILE	*stream);



:	 	Windows	 libpq FILE//	/

PQuntrace

PQtrace

void	PQuntrace(PGconn	*conn);

COPY
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32.11.	

PQfreemem

libpq

void	PQfreemem(void	*ptr);

libpq PQescapeByteaConnPQescapeByteaPQunescapeByteaPQnotifies

	Windows	 free()	DLL	///	DLL	

Windows	 free()

PQconninfoFree

PQconndefaultsPQconninfoParse

void	PQconninfoFree(PQconninfoOption	*connOptions);

PQfreemem

PQencryptPassword

PostgreSQL

char	*	PQencryptPassword(const	char	*passwd,	const	char	*user);

ALTER	USER	joe	PASSWORD	'pwd'	SQL	



malloc NULL PQfreemem

PQmakeEmptyPGresult

PGresult

PGresult	*PQmakeEmptyPGresult(PGconn	*conn,	ExecStatusType	status);

libpqPGresult NULL conn status PGresult

conn PGresult PGEVT_RESULTCREATE

PQfireResultCreateEvents PQclearlibpqPGresult

PQfireResultCreateEvents

PGresultPGEVT_RESULTCREATE 	32.13	 	0	0

int	PQfireResultCreateEvents(PGconn	*conn,	PGresult	*res);

conn NULL

PGEVT_RESULTCREATEPGEVT_RESULTCOPY

PQmakeEmptyPGresultPGresult

PQcopyResult

PGresult PQclear NULL

PGresult	*PQcopyResult(const	PGresult	*src,	int	flags);



PGRES_TUPLES_OK

PG_COPYRES_TUPLES PG_COPYRES_NOTICEHOOKS

PG_COPYRES_EVENTS

PQsetResultAttrs

PGresult

int	PQsetResultAttrs(PGresult	*res,	int	numAttributes,	PGresAttDesc	*attDescs);

attDescs attDescsNULLnumAttributes1 res	0

	0

PQsetvalue

PGresult

int	PQsetvalue(PGresult	*res,	int	tup_num,	int	field_num,	char	*value,	int	len);

tup_numPQntuples field_num

	SQL	 value	0	0

PQresultAlloc

PGresult

void	*PQresultAlloc(PGresult	*res,	size_t	nBytes);

res NULL malloc



PQlibVersion

libpq

int	PQlibVersion(void);

	libpq	

	9.1		90100	9.1.2		90102

:	 PostgreSQL	9.1	9.1	
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32.12.	

PQsetNoticeReceiver		 PQsetNoticeProcessor

typedef	void	(*PQnoticeReceiver)	(void	*arg,	const	PGresult	*res);

PQnoticeReceiver

PQsetNoticeReceiver(PGconn	*conn,

																				PQnoticeReceiver	proc,

																				void	*arg);

typedef	void	(*PQnoticeProcessor)	(void	*arg,	const	char	*message);

PQnoticeProcessor

PQsetNoticeProcessor(PGconn	*conn,

																					PQnoticeProcessor	proc,

																					void	*arg);

libpq PGRES_NONFATAL_ERROR	PGresult PQresultErrorField

PQresultErrorMessage PQsetNoticeReceiver

PQresultErrorMessage



static	void

defaultNoticeProcessor(void	*arg,	const	char	*message)

{

				fprintf(stderr,	"%s",	message);

}

PGconnPGresult PGresult
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32.13.	

libpqlibpq PGconnPGresult PGconnPGresult

libpqvoid	* PGconn PGconnPGresult

data PGconnPGresultNULL	 PQinstanceData	PQsetInstanceData

PQresultInstanceData	PQsetResultInstanceData PGconnPGresult

libpq	—	



32.13.1.	

PGEventId PGEVT

PGEVT_REGISTER

PQregisterEventProc instanceData

typedef	struct

{

				PGconn	*conn;

}	PGEventRegister;

PGEVT_REGISTER evtInfoPGEventRegister	*CONNECTION_OKPGconn

PGconnPQregisterEventProc PGEVT_CONNDESTROY

PGEVT_CONNRESET

PQresetPQresetPoll PGconnCONNECTION_BAD

PQresetPollPGRES_POLLING_FAILED

typedef	struct

{

				PGconn	*conn;

}	PGEventConnReset;

PGEVT_CONNRESET evtInfoPGEventConnReset	*PGconn//

instanceDataPGEVT_CONNRESETPGEVT_CONNDESTROY

PGEVT_CONNDESTROY



PQfinish	libpq	

typedef	struct

{

				PGconn	*conn;

}	PGEventConnDestroy;

PGEVT_CONNDESTROY evtInfoPGEventConnDestroy	*PQfinish

PQfinish

PGEVT_RESULTCREATE

PQgetResult

typedef	struct

{

				PGconn	*conn;

				PGresult	*result;

}	PGEventResultCreate;

PGEVT_RESULTCREATE evtInfoPGEventResultCreate	*conn

instanceData PQclear PGEVT_RESULTDESTROY

PGEVT_RESULTCOPY

PQcopyResult PGEVT_RESULTCREATEPGEVT_RESULTCOPY

PGEVT_RESULTCOPY

typedef	struct

{

				const	PGresult	*src;

				PGresult	*dest;

}	PGEventResultCopy;



PGEVT_RESULTCOPY evtInfoPGEventResultCopy	*src dest

instanceData PQcopyResult dest PGEVT_RESULTDESTROY

PGEVT_RESULTDESTROY

PQclear	libpq	

typedef	struct

{

				PGresult	*result;

}	PGEventResultDestroy;

PGEVT_RESULTDESTROY evtInfoPGEventResultDestroy	*PQclear

PQclear



32.13.2.	

PGEventProc

PGEventProc	typedef	libpq	

int	eventproc(PGEventId	evtId,	void	*evtInfo,	void	*passThrough)

evtIdPGEVT evtInfo passThroughPQregisterEventProc

PGconn

	Windows		DLL		DLL	
static



32.13.3.	

PQregisterEventProc

	libpq	

int	PQregisterEventProc(PGconn	*conn,	PGEventProc	proc,

																								const	char	*name,	void	*passThrough);

PGconn

	libpq	 proc instanceDataname NULL PGconn

passThroughprocNULL

PQsetInstanceData

connprocinstanceDatadata procconn

int	PQsetInstanceData(PGconn	*conn,	PGEventProc	proc,	void	*data);

PQinstanceData

connprocinstanceDataNULL

void	*PQinstanceData(const	PGconn	*conn,	PGEventProc	proc);

PQresultSetInstanceData



procinstanceDatadata procconn

int	PQresultSetInstanceData(PGresult	*res,	PGEventProc	proc,	void	*data);

PQresultInstanceData

procinstanceDataNULL

void	*PQresultInstanceData(const	PGresult	*res,	PGEventProc	proc);



32.13.4.	

	libpq	

/*		libpq		libpq-fe.h	*/

#include	<libpq-events.h>

/*	The	instanceData	*/

typedef	struct

{

				int	n;

				char	*str;

}	mydata;

/*	PGEventProc	*/

static	int	myEventProc(PGEventId	evtId,	void	*evtInfo,	void	*passThrough);

int

main(void)

{

				mydata	*data;

				PGresult	*res;

				PGconn	*conn	=	PQconnectdb("dbname	=	postgres");

				if	(PQstatus(conn)	!=	CONNECTION_OK)

				{

								fprintf(stderr,	"Connection	to	database	failed:	%s",

																PQerrorMessage(conn));

								PQfinish(conn);

								return	1;

				}

				/*	

					*		PGEVT_REGISTER		myEventProc

					*/

				if	(!PQregisterEventProc(conn,	myEventProc,	"mydata_proc",	NULL))

				{

								fprintf(stderr,	"Cannot	register	PGEventProc\n");

								PQfinish(conn);

								return	1;

				}

				/*	conn		instanceData		*/

				data	=	PQinstanceData(conn,	myEventProc);



				/*		PGEVT_RESULTCREATE		myEventProc	*/

				res	=	PQexec(conn,	"SELECT	1	+	1");

				/*		instanceData		*/

				data	=	PQresultInstanceData(res,	myEventProc);

				/*		PG_COPYRES_EVENTS	PGEVT_RESULTCOPY		myEventProc	*/

				res_copy	=	PQcopyResult(res,	PG_COPYRES_TUPLES	|	PG_COPYRES_EVENTS);

				/*		PQcopyResult		PG_COPYRES_EVENTS	instanceData	*/

				data	=	PQresultInstanceData(res_copy,	myEventProc);

				/*		PGEVT_RESULTDESTROY		myEventProc	*/

				PQclear(res);

				PQclear(res_copy);

				/*		PGEVT_CONNDESTROY		myEventProc	*/

				PQfinish(conn);

				return	0;

}

static	int

myEventProc(PGEventId	evtId,	void	*evtInfo,	void	*passThrough)

{

				switch	(evtId)

				{

								case	PGEVT_REGISTER:

								{

												PGEventRegister	*e	=	(PGEventRegister	*)evtInfo;

												mydata	*data	=	get_mydata(e->conn);

												/*		*/

												PQsetInstanceData(e->conn,	myEventProc,	data);

												break;

								}

								case	PGEVT_CONNRESET:

								{

												PGEventConnReset	*e	=	(PGEventConnReset	*)evtInfo;

												mydata	*data	=	PQinstanceData(e->conn,	myEventProc);

												if	(data)

														memset(data,	0,	sizeof(mydata));

												break;

								}

								case	PGEVT_CONNDESTROY:



								{

												PGEventConnDestroy	*e	=	(PGEventConnDestroy	*)evtInfo;

												mydata	*data	=	PQinstanceData(e->conn,	myEventProc);

												/*		*/

												if	(data)

														free_mydata(data);

												break;

								}

								case	PGEVT_RESULTCREATE:

								{

												PGEventResultCreate	*e	=	(PGEventResultCreate	*)evtInfo;

												mydata	*conn_data	=	PQinstanceData(e->conn,	myEventProc);

												mydata	*res_data	=	dup_mydata(conn_data);

												/*		conn		*/

												PQsetResultInstanceData(e->result,	myEventProc,	res_data);

												break;

								}

								case	PGEVT_RESULTCOPY:

								{

												PGEventResultCopy	*e	=	(PGEventResultCopy	*)evtInfo;

												mydata	*src_data	=	PQresultInstanceData(e->src,	myEventProc);

												mydata	*dest_data	=	dup_mydata(src_data);

												/*		*/

												PQsetResultInstanceData(e->dest,	myEventProc,	dest_data);

												break;

								}

								case	PGEVT_RESULTDESTROY:

								{

												PGEventResultDestroy	*e	=	(PGEventResultDestroy	*)evtInfo;

												mydata	*data	=	PQresultInstanceData(e->result,	myEventProc);

												/*		*/

												if	(data)

														free_mydata(data);

												break;

								}

								/*		ID	TRUE	*/

								default:

												break;

				}

				return	TRUE;	/*		*/



}
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32.14.	

PQconnectdb

PGHOSThost

PGHOSTADDRhostaddr PGHOST	DNS	

PGPORTport

PGDATABASEdbname

PGUSERuser

PGPASSWORDpassword ps ~/.pgpass 	32.15	

PGPASSFILE ~/.pgpass 	32.15	

PGSERVICEservice

PGSERVICEFILE ~/.pg_service.conf 	32.16	

PostgreSQL	Kerberos	 PGREALM PGREALM libpq

GSSAPI	

PGOPTIONSoptions

PGAPPNAMEapplication_name

PGSSLMODEsslmode



PGREQUIRESSLrequiressl

PGSSLCOMPRESSIONsslcompression

PGSSLCERTsslcert

PGSSLKEYsslkey

PGSSLROOTCERTsslrootcert

PGSSLCRLsslcrl

PGREQUIREPEERrequirepeer

PGKRBSRVNAMEkrbsrvname

PGGSSLIBgsslib

PGCONNECT_TIMEOUTconnect_timeout

PGCLIENTENCODINGclient_encoding

PostgreSQL ALTER	ROLEALTER	DATABASE

PGDATESTYLE/ SET	datestyle	TO	...

PGTZ SET	timezone	TO	...

PGGEQO SET	geqo	TO	...

SQL		 SET



libpq

PGSYSCONFDIRpg_service.conf

PGLOCALEDIRlocale
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32.15.	

.pgpassPGPASSFILE	Windows	

%APPDATA%\postgresql\pgpass.conf %APPDATA%

hostname:port:database:username:password

# * :

pghost replication database

	Unix	 .pgpass chmod	0600	~/.pgpass	Windows	
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32.16.	

	libpq		libpq		libpq	

~/.pg_service.confPGSERVICEFILE

sysconfdir`/pg_service.confPGSYSCONFDIR

"INI	" 	32.1.2	

#	comment

[mydb]

host=somehost

port=5433

user=admin

share/pg_service.conf.sample

	LDAP	
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32.17.		LDAP	

libpq	LDAP	 configure--with-ldap	LDAP	 hostdbname

LDAP	 pg_service.conf 	32.16	 pg_service.conf

LDAP	URL		LDAP	 keyword	=	valueURL		RFC	1959	

ldap://[hostname[:port]]/search_base?attribute?search_scope?filter

hostnamelocalhostport	389

	LDAP	 pg_service.conf	LDAP	 pg_service.conf	LDAP

	LDAP	URL	 keyword	=	value	LDAP	URL	

	LDIF		LDAP	

version:1

dn:cn=mydatabase,dc=mycompany,dc=com

changetype:add

objectclass:top

objectclass:device

cn:mydatabase

description:host=dbserver.mycompany.com

description:port=5439

description:dbname=mydb

description:user=mydb_user

description:sslmode=require

	LDAP	URL	

ldap://ldap.mycompany.com/dc=mycompany,dc=com?description?one?(cn=mydatabase)



LDAP pg_service.conf	

#	LDAPdbnameuser

[customerdb]

dbname=customer

user=appuser

ldap://ldap.acme.com/cn=dbserver,cn=hosts?pgconnectinfo?base?(objectclass=*)

SSL	
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32.18.	SSL	

PostgreSQLSSL	/ SSL	

libpqOpenSSL	 openssl.cnf	 openssl	version	-d



32.18.1.	

PostgreSQL	 	

sslmodeverify-ca	libpq	 CA	

	 verify-full

verify-fullSubject	Alternative	Name	 )	

Common	Name	 	*		

CAhome	 ~/.postgresql/root.crt

Windows	 %APPDATA%\postgresql\root.crt

~/.postgresql/root.crl	 	Windows	

%APPDATA%\postgresql\root.crl	 CRL

	CRL	 sslrootcert	sslcrlPGSSLROOTCERTPGSSLCRL

:	 	PostgreSQL		CA		 sslmode

	CA		 	



32.18.2.	

libpq	 ~/.postgresql/postgresql.crt

~/.postgresql/postgresql.key		

~/.postgresql/postgresql.key	 	Windows	

%APPDATA%\postgresql\postgresql.crt

%APPDATA%\postgresql\postgresql.key	

PGSSLKEY

"" 	 	

~/.postgresql/root.crt		CA	



32.18.3.	

sslmode	 SSL	

	 	

MITM

	

	 	

	 SSL	 	

	 https	URL

	

SSL	 	32-1 	

	32-1.	SSL	

sslmode MITM
disable

allow 	
prefer

require 	



verify-ca 	CA - 	
verify-full 	

verify-caverify-fullCA	 CAverify-ca	

verify-ca

sslmodeprefer	 	



32.18.4.	SSL	

	32-2 	SSL	

	32-2.	Libpq/	SSL	

~/.postgresql/postgresql.crt

~/.postgresql/postgresql.key

~/.postgresql/root.crt

~/.postgresql/root.crl



32.18.5.	SSL	

libssllibcrypto	 libpqSSL	 PQinitOpenSSLlibpqlibssl

	 	SSL	API	
http://h71000.www7.hp.com/doc/83final/ba554_90007/ch04.html

PQinitOpenSSL

void	PQinitOpenSSL(int	do_ssl,	int	do_crypto);

do_ssl libpq	 OpenSSL	 do_crypto

PQinitOpenSSL	 	SSL	

OpenSSLlibcrypto	 	

PQinitSSL

void	PQinitSSL(int	do_ssl);

PQinitOpenSSL(do_ssl,	do_ssl)	 OpenSSLlibcrypto

PQinitSSLPostgreSQL	8.0		 PQinitOpenSSLPostgreSQL	8.4		

PQinitSSL	 libpq

http://h71000.www7.hp.com/doc/83final/ba554_90007/ch04.html


	LDAP	
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32.19.	

libpq src/Makefile.globalPTHREAD_CFLAGSPTHREAD_LIBSlibpq

PQisthreadsafe

libpq

int	PQisthreadsafe();

libpq	1	0

PGconn

PGresult 	32.11	 	32.13	 PGresult PGresult

PQrequestCancelPQoidStatus PQrequestCancelPQcancelPQoidStatus

PQoidValue

	Kerberos	( libpq	Kerberos		Kerberos	 libpq
PQregisterThreadLock libpq

src/tools/thread configure

SSL	 	 libpq	
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32.20.		 libpq	

libpq

libpq-fe.h

#include	<libpq-fe.h>

foo.c:	In	function	`main':

foo.c:34:	`PGconn'	undeclared	(first	use	in	this	function)

foo.c:35:	`PGresult'	undeclared	(first	use	in	this	function)

foo.c:54:	`CONNECTION_BAD'	undeclared	(first	use	in	this	function)

foo.c:68:	`PGRES_COMMAND_OK'	undeclared	(first	use	in	this	function)

foo.c:95:	`PGRES_TUPLES_OK'	undeclared	(first	use	in	this	function)

-Idirectory PostgreSQL

cc	-c	-I/usr/local/pgsql/include	testprog.c

	makefile CPPFLAGS

CPPFLAGS	+=	-I/usr/local/pgsql/include



pg_config

$	pg_config	--includedir

/usr/local/include

pkg-config

$	pkg-config	--cflags	libpq

-I/usr/local/include

-I

testlibpq.c:8:22:	libpq-fe.h:	No	such	file	or	directory

-lpqlibpq -Ldirectorylibpq -L

cc	-o	testprog	testprog1.o	testprog2.o	-L/usr/local/pgsql/lib	-lpq

pg_config

$	pg_config	--libdir

/usr/local/pgsql/lib



pkg-config

$	pkg-config	--libs	libpq

-L/usr/local/pgsql/lib	-lpq

testlibpq.o:	In	function	`main':

testlibpq.o(.text+0x60):	undefined	reference	to	`PQsetdbLogin'

testlibpq.o(.text+0x71):	undefined	reference	to	`PQstatus'

testlibpq.o(.text+0xa4):	undefined	reference	to	`PQerrorMessage'

This	means	you	forgot	-lpq.

/usr/bin/ld:	cannot	find	-lpq

-L
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32.21.	

src/test/examples

	32-1.	 libpq		1

/*

	*	testlibpq.c

	*

	*							libpqPostgreSQL			C	

	*/

#include	<stdio.h>

#include	<stdlib.h>

#include	<libpq-fe.h>

static	void

exit_nicely(PGconn	*conn)

{

				PQfinish(conn);

				exit(1);

}

int

main(int	argc,	char	**argv)

{

				const	char	*conninfo;

				PGconn					*conn;

				PGresult			*res;

				int									nFields;

				int									i,

																j;

				/*

					*	

					*		dbname=postgres	

					*/

				if	(argc	>	1)

								conninfo	=	argv[1];

				else

								conninfo	=	"dbname	=	postgres";

				/*		*/

				conn	=	PQconnectdb(conninfo);



				/*		*/

				if	(PQstatus(conn)	!=	CONNECTION_OK)

				{

								fprintf(stderr,	"Connection	to	database	failed:	%s",

																PQerrorMessage(conn));

								exit_nicely(conn);

				}

				/*

					*	

					*		"select	*	from	pg_database"		PQexec()	

					*	

					*/

				/*		*/

				res	=	PQexec(conn,	"BEGIN");

				if	(PQresultStatus(res)	!=	PGRES_COMMAND_OK)

				{

								fprintf(stderr,	"BEGIN	command	failed:	%s",	PQerrorMessage(conn));

								PQclear(res);

								exit_nicely(conn);

				}

				/*

					*		PGresult		PQclear	

					*/

				PQclear(res);

				/*

					*		pg_database	

					*/

				res	=	PQexec(conn,	"DECLARE	myportal	CURSOR	FOR	select	*	from	pg_database");

				if	(PQresultStatus(res)	!=	PGRES_COMMAND_OK)

				{

								fprintf(stderr,	"DECLARE	CURSOR	failed:	%s",	PQerrorMessage(conn));

								PQclear(res);

								exit_nicely(conn);

				}

				PQclear(res);

				res	=	PQexec(conn,	"FETCH	ALL	in	myportal");

				if	(PQresultStatus(res)	!=	PGRES_TUPLES_OK)

				{

								fprintf(stderr,	"FETCH	ALL	failed:	%s",	PQerrorMessage(conn));

								PQclear(res);

								exit_nicely(conn);

				}

				/*		*/

				nFields	=	PQnfields(res);



				for	(i	=	0;	i	<	nFields;	i++)

								printf("%-15s",	PQfname(res,	i));

				printf("\n\n");

				/*		*/

				for	(i	=	0;	i	<	PQntuples(res);	i++)

				{

								for	(j	=	0;	j	<	nFields;	j++)

												printf("%-15s",	PQgetvalue(res,	i,	j));

								printf("\n");

				}

				PQclear(res);

				/*		*/

				res	=	PQexec(conn,	"CLOSE	myportal");

				PQclear(res);

				/*		*/

				res	=	PQexec(conn,	"END");

				PQclear(res);

				/*		*/

				PQfinish(conn);

				return	0;

}

	32-2.	 libpq	2

/*

	*	testlibpq2.c

	*						

	*

	*		psql	

	*			NOTIFY	TBL2;

	*	

	*

	*	

	*	

	*		src/test/examples/testlibpq2.sql	

	*

	*			CREATE	TABLE	TBL1	(i	int4);

	*

	*			CREATE	TABLE	TBL2	(i	int4);



	*

	*			CREATE	RULE	r1	AS	ON	INSERT	TO	TBL1	DO

	*					(INSERT	INTO	TBL2	VALUES	(new.i);	NOTIFY	TBL2);

	*

	*	

	*

	*			INSERT	INTO	TBL1	VALUES	(10);

	*/

#ifdef	WIN32

#include	<windows.h>

#endif

#include	<stdio.h>

#include	<stdlib.h>

#include	<string.h>

#include	<errno.h>

#include	<sys/time.h>

#include	<sys/types.h>

#include	"libpq-fe.h"

static	void

exit_nicely(PGconn	*conn)

{

				PQfinish(conn);

				exit(1);

}

int

main(int	argc,	char	**argv)

{

				const	char	*conninfo;

				PGconn					*conn;

				PGresult			*res;

				PGnotify			*notify;

				int									nnotifies;

				/*

					*	

					*		dbname=postgres	

					*/

				if	(argc	>	1)

								conninfo	=	argv[1];

				else

								conninfo	=	"dbname	=	postgres";

				/*		*/

				conn	=	PQconnectdb(conninfo);

				/*		*/

				if	(PQstatus(conn)	!=	CONNECTION_OK)



				{

								fprintf(stderr,	"Connection	to	database	failed:	%s",

																PQerrorMessage(conn));

								exit_nicely(conn);

				}

				/*

					*		LISTEN		NOTIFY	

					*/

				res	=	PQexec(conn,	"LISTEN	TBL2");

				if	(PQresultStatus(res)	!=	PGRES_COMMAND_OK)

				{

								fprintf(stderr,	"LISTEN	command	failed:	%s",	PQerrorMessage(conn));

								PQclear(res);

								exit_nicely(conn);

				}

				/*

					*		PGresult		PQclear	

					*/

				PQclear(res);

				/*		*/

				nnotifies	=	0;

				while	(nnotifies	<	4)

				{

								/*

									*		select(2)		poll()	

									*/

								int									sock;

								fd_set						input_mask;

								sock	=	PQsocket(conn);

								if	(sock	<	0)

												break;														/*		*/

								FD_ZERO(&input_mask);

								FD_SET(sock,	&input_mask);

								if	(select(sock	+	1,	&input_mask,	NULL,	NULL,	NULL)	<	0)

								{

												fprintf(stderr,	"select()	failed:	%s\n",	strerror(errno));

												exit_nicely(conn);

								}

								/*		*/

								PQconsumeInput(conn);

								while	((notify	=	PQnotifies(conn))	!=	NULL)



								{

												fprintf(stderr,

																				"ASYNC	NOTIFY	of	'%s'	received	from	backend	PID	%d\n",

																				notify->relname,	notify->be_pid);

												PQfreemem(notify);

												nnotifies++;

								}

				}

				fprintf(stderr,	"Done.\n");

				/*		*/

				PQfinish(conn);

				return	0;

}

	32-3.	 libpq	3

/*

	*	testlibpq3.c

	*							I/O

	*

	*		src/test/examples/testlibpq3.sql	

	*

	*	CREATE	TABLE	test1	(i	int4,	t	text,	b	bytea);

	*

	*	INSERT	INTO	test1	values	(1,	'joe''s	place',	'\\000\\001\\002\\003\\004');

	*	INSERT	INTO	test1	values	(2,	'ho	there',	'\\004\\003\\002\\001\\000');

	*

	*	

	*

	*	tuple	0:	got

	*		i	=	(4	bytes)	1

	*		t	=	(11	bytes)	'joe's	place'

	*		b	=	(5	bytes)	\000\001\002\003\004

	*

	*	tuple	0:	got

	*		i	=	(4	bytes)	2

	*		t	=	(8	bytes)	'ho	there'

	*		b	=	(5	bytes)	\004\003\002\001\000

	*/

#ifdef	WIN32

#include	<windows.h>

#endif



#include	<stdio.h>

#include	<stdlib.h>

#include	<stdint.h>

#include	<string.h>

#include	<sys/types.h>

#include	"libpq-fe.h"

/*	for	ntohl/htonl	*/

#include	<netinet/in.h>

#include	<arpa/inet.h>

static	void

exit_nicely(PGconn	*conn)

{

				PQfinish(conn);

				exit(1);

}

/*

	*	

	*		main()	

	*/

static	void

show_binary_results(PGresult	*res)

{

				int									i,

																j;

				int									i_fnum,

																t_fnum,

																b_fnum;

				/*		PQfnumber		*/

				i_fnum	=	PQfnumber(res,	"i");

				t_fnum	=	PQfnumber(res,	"t");

				b_fnum	=	PQfnumber(res,	"b");

				for	(i	=	0;	i	<	PQntuples(res);	i++)

				{

								char							*iptr;

								char							*tptr;

								char							*bptr;

								int									blen;

								int									ival;

								/*		*/

								iptr	=	PQgetvalue(res,	i,	i_fnum);

								tptr	=	PQgetvalue(res,	i,	t_fnum);

								bptr	=	PQgetvalue(res,	i,	b_fnum);



								/*

									*	INT4	

									*/

								ival	=	ntohl(*((uint32_t	*)	iptr));

								/*

									*	TEXT		libpq		C	

									*

									*	BYTEA	

									*/

								blen	=	PQgetlength(res,	i,	b_fnum);

								printf("tuple	%d:	got\n",	i);

								printf("	i	=	(%d	bytes)	%d\n",

															PQgetlength(res,	i,	i_fnum),	ival);

								printf("	t	=	(%d	bytes)	'%s'\n",

															PQgetlength(res,	i,	t_fnum),	tptr);

								printf("	b	=	(%d	bytes)	",	blen);

								for	(j	=	0;	j	<	blen;	j++)

												printf("\\%03o",	bptr[j]);

								printf("\n\n");

				}

}

int

main(int	argc,	char	**argv)

{

				const	char	*conninfo;

				PGconn					*conn;

				PGresult			*res;

				const	char	*paramValues[1];

				int									paramLengths[1];

				int									paramFormats[1];

				uint32_t				binaryIntVal;

				/*

					*	

					*		dbname=postgres	

					*/

				if	(argc	>	1)

								conninfo	=	argv[1];

				else

								conninfo	=	"dbname	=	postgres";

				/*		*/

				conn	=	PQconnectdb(conninfo);

				/*		*/



				if	(PQstatus(conn)	!=	CONNECTION_OK)

				{

								fprintf(stderr,	"Connection	to	database	failed:	%s",

																PQerrorMessage(conn));

								exit_nicely(conn);

				}

				/*

					*		PQexecParams()	

					*

					*	

					*	

					*	

					*/

				/*		*/

				paramValues[0]	=	"joe's	place";

				res	=	PQexecParams(conn,

																							"SELECT	*	FROM	test1	WHERE	t	=	$1",

																							1,							/*		*/

																							NULL,				/*		*/

																							paramValues,

																							NULL,				/*		*/

																							NULL,				/*		*/

																							1);						/*		*/

				if	(PQresultStatus(res)	!=	PGRES_TUPLES_OK)

				{

								fprintf(stderr,	"SELECT	failed:	%s",	PQerrorMessage(conn));

								PQclear(res);

								exit_nicely(conn);

				}

				show_binary_results(res);

				PQclear(res);

				/*

					*	

					*

					*		PQexecParams	

					*	

					*/

				/*		"2"		*/

				binaryIntVal	=	htonl((uint32_t)	2);

				/*		PQexecParams		*/



				paramValues[0]	=	(char	*)	&binaryIntVal;

				paramLengths[0]	=	sizeof(binaryIntVal);

				paramFormats[0]	=	1;								/*	binary	*/

				res	=	PQexecParams(conn,

																							"SELECT	*	FROM	test1	WHERE	i	=	$1::int4",

																							1,							/*		*/

																							NULL,				/*		*/

																							paramValues,

																							paramLengths,

																							paramFormats,

																							1);						/*		*/

				if	(PQresultStatus(res)	!=	PGRES_TUPLES_OK)

				{

								fprintf(stderr,	"SELECT	failed:	%s",	PQerrorMessage(conn));

								PQclear(res);

								exit_nicely(conn);

				}

				show_binary_results(res);

				PQclear(res);

				/*		*/

				PQfinish(conn);

				return	0;

}

	 libpq	



PostgreSQL	9.6.0	



	33.	

33.1.	
33.2.	
33.3.	

33.3.1.	
33.3.2.	
33.3.3.	
33.3.4.	
33.3.5.	
33.3.6.	
33.3.7.	
33.3.8.	
33.3.9.	
33.3.10.	
33.3.11.	

33.4.	
33.5.	

PostgreSQL	

PostgreSQL libpqC PostgreSQL



PostgreSQL	9.6.0	
	33.	



33.1.	

pg_largeobject pg_largeobject_metadata/API

PostgreSQL"TOAST"	4TB TOAST1GB TOAST



PostgreSQL	9.6.0	
	33.	



33.2.	

"" B-tree

100000010000000
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33.3.	

PostgreSQLlibpq PostgreSQLUnix openreadwritelseek

SQL

0-1

libpq/libpq-fs.hlibpq



33.3.1.	

Oid	lo_creat(PGconn	*conn,	int	mode);

OID InvalidOid0	 mode

INV_READINV_WRITEINV_READ	|	INV_WRITE libpq/libpq-fs.h

inv_oid	=	lo_creat(conn,	INV_READ|INV_WRITE);

Oid	lo_create(PGconn	*conn,	Oid	lobjId);

OID lobjIdOID lobjIdInvalidOid

lo_creatOID InvalidOid0

lo_createPostgreSQL	8.1 InvalidOid

inv_oid	=	lo_create(conn,	desired_oid);



33.3.2.	

Oid	lo_import(PGconn	*conn,	const	char	*filename);

filenameOID InvalidOid0

Oid	lo_import_with_oid(PGconn	*conn,	const	char	*filename,	Oid	lobjId);

OID lobjIdOID lobjIdInvalidOid

OID lo_importOID InvalidOid0

lo_import_with_oidPostgreSQL	8.1lo_create8.1 InvalidOid



33.3.3.	

int	lo_export(PGconn	*conn,	Oid	lobjId,	const	char	*filename);

lobjIdOID filename1-1



33.3.4.	

int	lo_open(PGconn	*conn,	Oid	lobjId,	int	mode);

lobjIdOID modeINV_READ INV_WRITE libpq/libpq-fs.h lo_open

lo_readlo_writelo_lseeklo_lseek64lo_telllo_tell64lo_truncatelo_truncate64

lo_close-1

INV_WRITEINV_READ	|INV_WRITE INV_READ INV_READ

INV_WRITESQL	 SELECTREPEATABLE	READ

inv_fd	=	lo_open(conn,	inv_oid,	INV_READ|INV_WRITE);



33.3.5.	

int	lo_write(PGconn	*conn,	int	fd,	const	char	*buf,	size_t	len);

buf	 lenlenfdfdlo_open len-1

lensize_tINT_MAX



33.3.6.	

int	lo_read(PGconn	*conn,	int	fd,	char	*buf,	size_t	len);

fdlenbuf	 len fdlo_open len-1

lensize_tINT_MAX



33.3.7.	

int	lo_lseek(PGconn	*conn,	int	fd,	int	offset,	int	whence);

fdoffset whenceSEEK_SET SEEK_CUR	 SEEK_END

-1

2GB

pg_int64	lo_lseek64(PGconn	*conn,	int	fd,	pg_int64	offset,	int	whence);

lo_lseek2GB offset/2GB2GB lo_lseek

lo_lseek64	 PostgreSQL	9.3-1



33.3.8.	

int	lo_tell(PGconn	*conn,	int	fd);

-1

2GB

pg_int64	lo_tell64(PGconn	*conn,	int	fd);

lo_tell2GB/2GB lo_tell

lo_tell64PostgreSQL	9.3-1



33.3.9.	

int	lo_truncate(PGcon	*conn,	int	fd,	size_t	len);

fdlenfdlo_open len'\0' lo_truncate0-1

fd/

lensize_tlo_truncateINT_MAX

2GB

int	lo_truncate64(PGcon	*conn,	int	fd,	pg_int64	len);

lo_truncate2GB len

lo_truncatePostgreSQL	8.3-1

lo_truncate64PostgreSQL	9.3-1



33.3.10.	

int	lo_close(PGconn	*conn,	int	fd);

fdlo_open lo_close0-1



33.3.11.	

int	lo_unlink(PGconn	*conn,	Oid	lobjId);

lobjIdOID1-1
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	33-1 	SQL	

	33-1.		SQL	

lo_from_bytea(loid

oid,	string	bytea) oid OID	 0

OID

lo_from_bytea(0,

E'\\xffffff00')
24528

lo_put(loid	oid,
offset	bigint,	str
bytea)

void
lo_put(24528,	1,

E'\\xaa') 	

lo_get(loid	oid	[,
from	bigint,	for	int])

bytea
lo_get(24528,	0,

3)
\xffaaff

	 	SQL	

CREATE	TABLE	image	(

				name												text,

				raster										oid

);

SELECT	lo_creat(-1);							--	OID

SELECT	lo_create(43213);			--	OID43213

SELECT	lo_unlink(173454);		--	OID173454

INSERT	INTO	image	(name,	raster)

				VALUES	('beautiful	image',	lo_import('/etc/motd'));

INSERT	INTO	image	(name,	raster)		--	OID

				VALUES	('beautiful	image',	lo_import('/etc/motd',	68583));



SELECT	lo_export(image.raster,	'/tmp/motd')	FROM	image

				WHERE	name	=	'beautiful	image';

lo_importlo_export

lo_read	lo_write loreadlowrite
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	33-1 libpq src/test/examples/testlo.c

	33-1.	 libpq

/*-------------------------------------------------------------------------

	*

	*	testlo.c

	*					libpq	

	*

	*	Portions	Copyright	(c)	1996-2016,	PostgreSQL	Global	Development	Group

	*	Portions	Copyright	(c)	1994,	Regents	of	the	University	of	California

	*

	*

	*	IDENTIFICATION

	*				src/test/examples/testlo.c

	*

	*-------------------------------------------------------------------------

	*/

#include	<stdio.h>

#include	<stdlib.h>

#include	<sys/types.h>

#include	<sys/stat.h>

#include	<fcntl.h>

#include	<unistd.h>

#include	"libpq-fe.h"

#include	"libpq/libpq-fs.h"

#define	BUFSIZE										1024

/*

	*	importFile

	*					"in_filename"		"lobjOid"	

	*

	*/

static	Oid

importFile(PGconn	*conn,	char	*filename)

{

				Oid									lobjId;

				int									lobj_fd;

				char								buf[BUFSIZE];



				int									nbytes,

																tmp;

				int									fd;

				/*

					*	

					*/

				fd	=	open(filename,	O_RDONLY,	0666);

				if	(fd	<	0)

				{																											/*	error	*/

								fprintf(stderr,	"cannot	open	unix	file\"%s\"\n",	filename);

				}

				/*

					*	

					*/

				lobjId	=	lo_creat(conn,	INV_READ	|	INV_WRITE);

				if	(lobjId	==	0)

								fprintf(stderr,	"cannot	create	large	object");

				lobj_fd	=	lo_open(conn,	lobjId,	INV_WRITE);

				/*

					*		Unix	

					*/

				while	((nbytes	=	read(fd,	buf,	BUFSIZE))	>	0)

				{

								tmp	=	lo_write(conn,	lobj_fd,	buf,	nbytes);

								if	(tmp	<	nbytes)

												fprintf(stderr,	"error	while	reading	\"%s\"",	filename);

				}

				close(fd);

				lo_close(conn,	lobj_fd);

				return	lobjId;

}

static	void

pickout(PGconn	*conn,	Oid	lobjId,	int	start,	int	len)

{

				int									lobj_fd;

				char							*buf;

				int									nbytes;

				int									nread;

				lobj_fd	=	lo_open(conn,	lobjId,	INV_READ);

				if	(lobj_fd	<	0)

								fprintf(stderr,	"cannot	open	large	object	%u",	lobjId);



				lo_lseek(conn,	lobj_fd,	start,	SEEK_SET);

				buf	=	malloc(len	+	1);

				nread	=	0;

				while	(len	-	nread	>	0)

				{

								nbytes	=	lo_read(conn,	lobj_fd,	buf,	len	-	nread);

								buf[nbytes]	=	'\0';

								fprintf(stderr,	">>>	%s",	buf);

								nread	+=	nbytes;

								if	(nbytes	<=	0)

												break;														/*	no	more	data?	*/

				}

				free(buf);

				fprintf(stderr,	"\n");

				lo_close(conn,	lobj_fd);

}

static	void

overwrite(PGconn	*conn,	Oid	lobjId,	int	start,	int	len)

{

				int									lobj_fd;

				char							*buf;

				int									nbytes;

				int									nwritten;

				int									i;

				lobj_fd	=	lo_open(conn,	lobjId,	INV_WRITE);

				if	(lobj_fd	<	0)

								fprintf(stderr,	"cannot	open	large	object	%u",	lobjId);

				lo_lseek(conn,	lobj_fd,	start,	SEEK_SET);

				buf	=	malloc(len	+	1);

				for	(i	=	0;	i	<	len;	i++)

								buf[i]	=	'X';

				buf[i]	=	'\0';

				nwritten	=	0;

				while	(len	-	nwritten	>	0)

				{

								nbytes	=	lo_write(conn,	lobj_fd,	buf	+	nwritten,	len	-	nwritten);

								nwritten	+=	nbytes;

								if	(nbytes	<=	0)

								{

												fprintf(stderr,	"\nWRITE	FAILED!\n");

												break;

								}

				}



				free(buf);

				fprintf(stderr,	"\n");

				lo_close(conn,	lobj_fd);

}

/*

	*	exportFile	-

	*					"lobjOid"		"out_filename"

	*

	*/

static	void

exportFile(PGconn	*conn,	Oid	lobjId,	char	*filename)

{

				int									lobj_fd;

				char								buf[BUFSIZE];

				int									nbytes,

																tmp;

				int									fd;

				/*

					*	

					*/

				lobj_fd	=	lo_open(conn,	lobjId,	INV_READ);

				if	(lobj_fd	<	0)

								fprintf(stderr,	"cannot	open	large	object	%u",	lobjId);

				/*

					*	

					*/

				fd	=	open(filename,	O_CREAT	|	O_WRONLY	|	O_TRUNC,	0666);

				if	(fd	<	0)

				{																											/*		*/

								fprintf(stderr,	"cannot	open	unix	file\"%s\"",

																filename);

				}

				/*

					*		Unix	

					*/

				while	((nbytes	=	lo_read(conn,	lobj_fd,	buf,	BUFSIZE))	>	0)

				{

								tmp	=	write(fd,	buf,	nbytes);

								if	(tmp	<	nbytes)

								{

												fprintf(stderr,	"error	while	writing	\"%s\"",

																				filename);

								}

				}

				lo_close(conn,	lobj_fd);



				close(fd);

				return;

}

static	void

exit_nicely(PGconn	*conn)

{

				PQfinish(conn);

				exit(1);

}

int

main(int	argc,	char	**argv)

{

				char							*in_filename,

															*out_filename;

				char							*database;

				Oid									lobjOid;

				PGconn					*conn;

				PGresult			*res;

				if	(argc	!=	4)

				{

								fprintf(stderr,	"Usage:	%s	database_name	in_filename	out_filename\n",

																argv[0]);

								exit(1);

				}

				database	=	argv[1];

				in_filename	=	argv[2];

				out_filename	=	argv[3];

				/*

					*	

					*/

				conn	=	PQsetdb(NULL,	NULL,	NULL,	NULL,	database);

				/*		*/

				if	(PQstatus(conn)	!=	CONNECTION_OK)

				{

								fprintf(stderr,	"Connection	to	database	failed:	%s",

																PQerrorMessage(conn));

								exit_nicely(conn);

				}

				res	=	PQexec(conn,	"begin");

				PQclear(res);

				printf("importing	file	\"%s\"	...\n",	in_filename);



/*		lobjOid	=	importFile(conn,	in_filename);	*/

				lobjOid	=	lo_import(conn,	in_filename);

				if	(lobjOid	==	0)

								fprintf(stderr,	"%s\n",	PQerrorMessage(conn));

				else

				{

								printf("\tas	large	object	%u.\n",	lobjOid);

								printf("picking	out	bytes	1000-2000	of	the	large	object\n");

								pickout(conn,	lobjOid,	1000,	1000);

								printf("overwriting	bytes	1000-2000	of	the	large	object	with	X's\n");

								overwrite(conn,	lobjOid,	1000,	1000);

								printf("exporting	large	object	to	file	\"%s\"	...\n",	out_filename);

/*						exportFile(conn,	lobjOid,	out_filename);	*/

								if	(lo_export(conn,	lobjOid,	out_filename)	<	0)

												fprintf(stderr,	"%s\n",	PQerrorMessage(conn));

				}

				res	=	PQexec(conn,	"end");

				PQclear(res);

				PQfinish(conn);

				return	0;

}

ECPG	-	C		 SQL



PostgreSQL	9.6.0	



	34.	 ECPG	-	C		 SQL

34.1.	
34.2.	

34.2.1.	
34.2.2.	
34.2.3.	

34.3.		SQL	
34.3.1.		SQL	
34.3.2.	
34.3.3.	
34.3.4.	

34.4.	
34.4.1.	
34.4.2.	
34.4.3.	
34.4.4.	
34.4.5.		SQL	
34.4.6.	

34.5.		SQL
34.5.1.	
34.5.2.	
34.5.3.	

34.6.	pgtypes	
34.6.1.	numeric
34.6.2.	
34.6.3.	
34.6.4.	
34.6.5.	decimal
34.6.6.	pgtypeslib		errno	
34.6.7.	pgtypeslib	

34.7.	
34.7.1.		SQL	
34.7.2.	SQLDA	

34.8.	
34.8.1.	



34.8.2.	sqlca
34.8.3.	SQLSTATE		 SQLCODE

34.9.	
34.9.1.	
34.9.2.	define		undef	
34.9.3.	ifdefifndefelseelif		endif	

34.10.		SQL	
34.11.	
34.12.	
34.13.	C++	

34.13.1.	
34.13.2.		C		C++	

34.14.		SQL	
ALLOCATE	DESCRIPTOR	--		SQL	
CONNECT	--	
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34.1.	

	SQL		C	SQL	

	34.10	 	ECPG		SQL	ecpglib	libpq	
PostgreSQL	/

SQL	C	 SQL C	SQL	C	 SQLSQLSQL
PostgreSQL	SQL	 SQLPostgreSQL

SQL	C	

EXEC	SQL	...;

	C		
C	

	SQL	
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34.2.	



34.2.1.	

EXEC	SQL	CONNECT	TO	target	[AS	connection-name]	[USER	user-name];

target

dbname[@hostname][:port]

tcp:postgresql://hostname[:port][/dbname][?options]

unix:postgresql://hostname[:port][/dbname][?options]

	SQL	

DEFAULT

	SQL	

username

username/password

username	IDENTIFIED	BY	password



username	USING	password

usernamepassword	SQL		SQL	

connection-name	SQL	

CONNECT

EXEC	SQL	CONNECT	TO	mydb@sql.mydomain.com;

EXEC	SQL	CONNECT	TO	unix:postgresql://sql.mydomain.com/mydb	AS	myconnection	USER	john;

EXEC	SQL	BEGIN	DECLARE	SECTION;

const	char	*target	=	"mydb@sql.mydomain.com";

const	char	*user	=	"john";

const	char	*passwd	=	"secret";

EXEC	SQL	END	DECLARE	SECTION;

	...

EXEC	SQL	CONNECT	TO	:target	USER	:user	USING	:passwd;

/*		EXEC	SQL	CONNECT	TO	:target	USER	:user/:passwd;	*/

	C		SQL	

	SQL	



34.2.2.	

	SQL		SQL	

	SQL	

EXEC	SQL	AT	connection-name	SELECT	...;

	AT	

EXEC	SQL	SET	CONNECTION	connection-name;

#include	<stdio.h>

EXEC	SQL	BEGIN	DECLARE	SECTION;

				char	dbname[1024];

EXEC	SQL	END	DECLARE	SECTION;

int

main()

{

				EXEC	SQL	CONNECT	TO	testdb1	AS	con1	USER	testuser;

				EXEC	SQL	CONNECT	TO	testdb2	AS	con2	USER	testuser;

				EXEC	SQL	CONNECT	TO	testdb3	AS	con3	USER	testuser;

				/*		"testdb3"		*/



				EXEC	SQL	SELECT	current_database()	INTO	:dbname;

				printf("current=%s	(should	be	testdb3)\n",	dbname);

				/*		"AT"		"testdb2"		*/

				EXEC	SQL	AT	con2	SELECT	current_database()	INTO	:dbname;

				printf("current=%s	(should	be	testdb2)\n",	dbname);

				/*		"testdb1"	*/

				EXEC	SQL	SET	CONNECTION	con1;

				EXEC	SQL	SELECT	current_database()	INTO	:dbname;

				printf("current=%s	(should	be	testdb1)\n",	dbname);

				EXEC	SQL	DISCONNECT	ALL;

				return	0;

}

current=testdb3	(should	be	testdb3)

current=testdb2	(should	be	testdb2)

current=testdb1	(should	be	testdb1)



34.2.3.	

EXEC	SQL	DISCONNECT	[connection];

connection

connection-name

DEFAULT

CURRENT

ALL

	SQL	
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34.3.		SQL	

	SQL		SQL		SQL		SQL	



34.3.1.		SQL	

EXEC	SQL	CREATE	TABLE	foo	(number	integer,	ascii	char(16));

EXEC	SQL	CREATE	UNIQUE	INDEX	num1	ON	foo(number);

EXEC	SQL	COMMIT;

EXEC	SQL	INSERT	INTO	foo	(number,	ascii)	VALUES	(9999,	'doodad');

EXEC	SQL	COMMIT;

EXEC	SQL	DELETE	FROM	foo	WHERE	number	=	9999;

EXEC	SQL	COMMIT;

EXEC	SQL	UPDATE	foo

				SET	ascii	=	'foobar'

				WHERE	number	=	9999;

EXEC	SQL	COMMIT;

SELECTEXEC	SQL 	34.3.2	 	34.4.4.3.1	



EXEC	SQL	SELECT	foo	INTO	:FooBar	FROM	table1	WHERE	ascii	=	'doodad';

SHOW

EXEC	SQL	SHOW	search_path	INTO	:var;

:something	C	 	34.4	



34.3.2.	

EXEC	SQL	DECLARE	foo_bar	CURSOR	FOR

				SELECT	number,	ascii	FROM	foo

				ORDER	BY	ascii;

EXEC	SQL	OPEN	foo_bar;

EXEC	SQL	FETCH	foo_bar	INTO	:FooBar,	DooDad;

...

EXEC	SQL	CLOSE	foo_bar;

EXEC	SQL	COMMIT;

DECLAREFETCHFETCH

:	 ECPG	DECLARE	PostgreSQL	 OPEN DECLARE



34.3.3.	

EXEC	SQL	COMMIT	SQL	 ecpg-t ecpgEXEC	SQL	SET	AUTOCOMMIT

TO	ON psql EXEC	SQL	SET	AUTOCOMMIT	TO	OFF

EXEC	SQL	COMMIT

EXEC	SQL	ROLLBACK

EXEC	SQL	SET	AUTOCOMMIT	TO	ON

SET	AUTOCOMMIT	TO	OFF



34.3.4.	

	SQL	

PREPARE "?"

EXEC	SQL	PREPARE	stmt1	FROM	"SELECT	oid,	datname	FROM	pg_database	WHERE	oid	=	?";

PREPAREEXECUTE USING

EXEC	SQL	EXECUTE	stmt1	INTO	:dboid,	:dbname	USING	1;

EXEC	SQL	PREPARE	stmt1	FROM	"SELECT	oid,datname	FROM	pg_database	WHERE	oid	>	?";

EXEC	SQL	DECLARE	foo_bar	CURSOR	FOR	stmt1;

/*		while		*/

EXEC	SQL	WHENEVER	NOT	FOUND	DO	BREAK;

EXEC	SQL	OPEN	foo_bar	USING	100;

...

while	(1)

{

				EXEC	SQL	FETCH	NEXT	FROM	foo_bar	INTO	:dboid,	:dbname;

				...

}

EXEC	SQL	CLOSE	foo_bar;



EXEC	SQL	DEALLOCATE	PREPARE	name;

PREPARE PREPARE 	34.5	
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34.4.	

	34.3	 	SQL		SQL	 	C		SQL		SQL	
	SQL		C	 	C	 	C	

	PostgreSQL		ECPG		SQL	 	34.7	



34.4.1.	

	SQL		C		SQL		SQL		C	

EXEC	SQL	INSERT	INTO	sometable	VALUES	(:v1,	'foo',	:v2);

	C	 v1v2	SQL	

	SQL		C		SQL	



34.4.2.	

	C		SQL	

EXEC	SQL	BEGIN	DECLARE	SECTION;

EXEC	SQL	END	DECLARE	SECTION;

	C	

int			x	=	4;

char		foo[16],	bar[16];

EXEC	SQL	int	i	=	4;

	C		SQL	

DECLARE



34.4.3.	

	SQL		

/*

	*	

	*	CREATE	TABLE	test1	(a	int,	b	varchar(50));

	*/

EXEC	SQL	BEGIN	DECLARE	SECTION;

int	v1;

VARCHAR	v2;

EXEC	SQL	END	DECLARE	SECTION;

	...

EXEC	SQL	SELECT	a,	b	INTO	:v1,	:v2	FROM	test;

INTOFROM INTO

FETCH

EXEC	SQL	BEGIN	DECLARE	SECTION;

int	v1;

VARCHAR	v2;

EXEC	SQL	END	DECLARE	SECTION;

	...

EXEC	SQL	DECLARE	foo	CURSOR	FOR	SELECT	a,	b	FROM	test;

	...

do

{



				...

				EXEC	SQL	FETCH	NEXT	FROM	foo	INTO	:v1,	:v2;

				...

}	while	(...);

INTO



34.4.4.	

	ECPG		PostgreSQL		C		SQL		PostgreSQL	
	C	ECPG	

	PostgreSQL	 integertext	PostgreSQL	

numeric 	34.4.4.2	

	34-1 	PostgreSQL		C		PostgreSQL		C		C	

	34-1.		PostgreSQL		C	

PostgreSQL	
smallint short

integer int

bigint long	long	int

decimal decimal[a]
numeric numeric[a]
real float

double	precision double

smallserial short

serial int

bigserial long	long	int

oid unsigned	int

character(n),	varchar(n),	text char[n+1],	VARCHAR[n+1][b]
name char[NAMEDATALEN]

timestamp timestamp[a]
interval interval[a]
date



date[a]
boolean bool[c]

:
a.	 	34.4.4.2	
b.	ecpglib.h
c.	 ecpglib.h

34.4.4.1.	

	SQL	 varchartext

char[] char	C	

EXEC	SQL	BEGIN	DECLARE	SECTION;

				char	str[50];

EXEC	SQL	END	DECLARE	SECTION;

	49	

VARCHAR	ECPG	 VARCHARstruct

VARCHAR	var[180];

struct	varchar_var	{	int	len;	char	arr[180];	}	var;

arr VARCHAR lenarr strlen(arr)len

VARCHAR



charVARCHAR	SQL	

34.4.4.2.	

ECPG		PostgreSQL	

interval intlong	long	intchar[]	pgtypes	

pgtypes	 	34.6	 	SQL	

	pgtypes	 	34.6	

34.4.4.2.1.	timestamp,	date

	ECPG	 timestamp

timestamp

#include	<pgtypes_timestamp.h>

timestamp

EXEC	SQL	BEGIN	DECLARE	SECTION;

timestamp	ts;

EXEC	SQL	END	DECLARE	SECTION;

	pgtypes	 timestamp

EXEC	SQL	SELECT	now()::timestamp	INTO	:ts;

printf("ts	=	%s\n",	PGTYPEStimestamp_to_asc(ts));



ts	=	2010-06-27	18:03:56.949343

DATE	 pgtypes_date.h	DATE	 PGTYPESdate_to_asc()

pgtypes	 	34.6	

34.4.4.2.2.	interval

intervaltimestampdate interval

#include	<stdio.h>

#include	<stdlib.h>

#include	<pgtypes_interval.h>

int

main(void)

{

EXEC	SQL	BEGIN	DECLARE	SECTION;

				interval	*in;

EXEC	SQL	END	DECLARE	SECTION;

				EXEC	SQL	CONNECT	TO	testdb;

				in	=	PGTYPESinterval_new();

				EXEC	SQL	SELECT	'1	min'::interval	INTO	:in;

				printf("interval	=	%s\n",	PGTYPESinterval_to_asc(in));

				PGTYPESinterval_free(in);

				EXEC	SQL	COMMIT;

				EXEC	SQL	DISCONNECT	ALL;

				return	0;

}

34.4.4.2.3.	numeric,	decimal



numericdecimalinterval	pgtypes		pgtypes	 	34.6

pgtypes	 decimal	pgtypes	 numeric

numericdecimal

#include	<stdio.h>

#include	<stdlib.h>

#include	<pgtypes_numeric.h>

EXEC	SQL	WHENEVER	SQLERROR	STOP;

int

main(void)

{

EXEC	SQL	BEGIN	DECLARE	SECTION;

				numeric	*num;

				numeric	*num2;

				decimal	*dec;

EXEC	SQL	END	DECLARE	SECTION;

				EXEC	SQL	CONNECT	TO	testdb;

				num	=	PGTYPESnumeric_new();

				dec	=	PGTYPESdecimal_new();

				EXEC	SQL	SELECT	12.345::numeric(4,2),	23.456::decimal(4,2)	INTO	:num,	:dec;

				printf("numeric	=	%s\n",	PGTYPESnumeric_to_asc(num,	0));

				printf("numeric	=	%s\n",	PGTYPESnumeric_to_asc(num,	1));

				printf("numeric	=	%s\n",	PGTYPESnumeric_to_asc(num,	2));

				/*	decimalnumericdecimal	*/

				num2	=	PGTYPESnumeric_new();

				PGTYPESnumeric_from_decimal(dec,	num2);

				printf("decimal	=	%s\n",	PGTYPESnumeric_to_asc(num2,	0));

				printf("decimal	=	%s\n",	PGTYPESnumeric_to_asc(num2,	1));

				printf("decimal	=	%s\n",	PGTYPESnumeric_to_asc(num2,	2));

				PGTYPESnumeric_free(num2);

				PGTYPESdecimal_free(dec);

				PGTYPESnumeric_free(num);



				EXEC	SQL	COMMIT;

				EXEC	SQL	DISCONNECT	ALL;

				return	0;

}

34.4.4.3.	

typedefs

34.4.4.3.1.	

	34.4.4.1	 char[]VARCHAR[]

pg_database	OID	

int

main(void)

{

EXEC	SQL	BEGIN	DECLARE	SECTION;

				int	dbid[8];

				char	dbname[8][16];

				int	i;

EXEC	SQL	END	DECLARE	SECTION;

				memset(dbname,	0,	sizeof(char)*	16	*	8);

				memset(dbid,	0,	sizeof(int)	*	8);

				EXEC	SQL	CONNECT	TO	testdb;

				/*		*/

				EXEC	SQL	SELECT	oid,datname	INTO	:dbid,	:dbname	FROM	pg_database;

				for	(i	=	0;	i	<	8;	i++)

								printf("oid=%d,	dbname=%s\n",	dbid[i],	dbname[i]);

				EXEC	SQL	COMMIT;

				EXEC	SQL	DISCONNECT	ALL;

				return	0;



}

oid=1,	dbname=template1

oid=11510,	dbname=template0

oid=11511,	dbname=postgres

oid=313780,	dbname=testdb

oid=0,	dbname=

oid=0,	dbname=

oid=0,	dbname=

34.4.4.3.2.	

pg_databasepg_database_size()	OID SELECTdbinfo_t

FETCH

EXEC	SQL	BEGIN	DECLARE	SECTION;

				typedef	struct

				{

							int	oid;

							char	datname[65];

							long	long	int	size;

				}	dbinfo_t;

				dbinfo_t	dbval;

EXEC	SQL	END	DECLARE	SECTION;

				memset(&dbval,	0,	sizeof(dbinfo_t));

				EXEC	SQL	DECLARE	cur1	CURSOR	FOR	SELECT	oid,	datname,	pg_database_size(oid)	AS	size	FROM	pg_database;

				EXEC	SQL	OPEN	cur1;

				/*		while		*/

				EXEC	SQL	WHENEVER	NOT	FOUND	DO	BREAK;

				while	(1)



				{

								/*		*/

								EXEC	SQL	FETCH	FROM	cur1	INTO	:dbval;

								/*		*/

								printf("oid=%d,	datname=%s,	size=%lld\n",	dbval.oid,	dbval.datname,	dbval.size);

				}

				EXEC	SQL	CLOSE	cur1;

oid=1,	datname=template1,	size=4324580

oid=11510,	datname=template0,	size=4243460

oid=11511,	datname=postgres,	size=4324580

oid=313780,	datname=testdb,	size=8183012

"" size

EXEC	SQL	BEGIN	DECLARE	SECTION;

				typedef	struct

				{

							int	oid;

							char	datname[65];

				}	dbinfo_t;

				dbinfo_t	dbval;

				long	long	int	size;

EXEC	SQL	END	DECLARE	SECTION;

				memset(&dbval,	0,	sizeof(dbinfo_t));

				EXEC	SQL	DECLARE	cur1	CURSOR	FOR	SELECT	oid,	datname,	pg_database_size(oid)	AS	size	FROM	pg_database;

				EXEC	SQL	OPEN	cur1;

				/*		while		*/

				EXEC	SQL	WHENEVER	NOT	FOUND	DO	BREAK;

				while	(1)

				{

								/*		*/

								EXEC	SQL	FETCH	FROM	cur1	INTO	:dbval,	:size;



								/*		*/

								printf("oid=%d,	datname=%s,	size=%lld\n",	dbval.oid,	dbval.datname,	size);

				}

				EXEC	SQL	CLOSE	cur1;

34.4.4.3.3.	Typedefs

typedef

EXEC	SQL	BEGIN	DECLARE	SECTION;

				typedef	char	mychartype[40];

				typedef	long	serial_t;

EXEC	SQL	END	DECLARE	SECTION;

EXEC	SQL	TYPE	serial_t	IS	long;

34.4.4.3.4.	

EXEC	SQL	BEGIN	DECLARE	SECTION;

				int			*intp;

				char	**charp;

EXEC	SQL	END	DECLARE	SECTION;



34.4.5.		SQL	

	ECPG		SQL	

34.4.5.1.	

ECPG		SQL		SQL		C		
SQL		SQL	ecpg		

	ECPG	 integer int varchar

VARCHAR[]

CREATE	TABLE	t3	(

				ii	integer[]

);

testdb=>	SELECT	*	FROM	t3;

					ii

-------------

	{1,2,3,4,5}

(1	row)

int

EXEC	SQL	BEGIN	DECLARE	SECTION;

int	ii;

EXEC	SQL	END	DECLARE	SECTION;

EXEC	SQL	DECLARE	cur1	CURSOR	FOR	SELECT	ii[4]	FROM	t3;

EXEC	SQL	OPEN	cur1;

EXEC	SQL	WHENEVER	NOT	FOUND	DO	BREAK;



while	(1)

{

				EXEC	SQL	FETCH	FROM	cur1	INTO	:ii	;

				printf("ii=%d\n",	ii);

}

EXEC	SQL	CLOSE	cur1;

ii=4

EXEC	SQL	BEGIN	DECLARE	SECTION;

int	ii_a[8];

EXEC	SQL	END	DECLARE	SECTION;

EXEC	SQL	DECLARE	cur1	CURSOR	FOR	SELECT	ii[1],	ii[2],	ii[3],	ii[4]	FROM	t3;

EXEC	SQL	OPEN	cur1;

EXEC	SQL	WHENEVER	NOT	FOUND	DO	BREAK;

while	(1)

{

				EXEC	SQL	FETCH	FROM	cur1	INTO	:ii_a[0],	:ii_a[1],	:ii_a[2],	:ii_a[3];

				...

}

EXEC	SQL	BEGIN	DECLARE	SECTION;

int	ii_a[8];

EXEC	SQL	END	DECLARE	SECTION;

EXEC	SQL	DECLARE	cur1	CURSOR	FOR	SELECT	ii	FROM	t3;

EXEC	SQL	OPEN	cur1;

EXEC	SQL	WHENEVER	NOT	FOUND	DO	BREAK;



while	(1)

{

				/*		*/

				EXEC	SQL	FETCH	FROM	cur1	INTO	:ii_a;

				...

}

char[]VARCHAR[] 	8.15.2	

34.4.5.2.	

ECPG	

CREATE	TYPE	comp_t	AS	(intval	integer,	textval	varchar(32));

CREATE	TABLE	t4	(compval	comp_t);

INSERT	INTO	t4	VALUES	(	(256,	'PostgreSQL')	);

comp_t

EXEC	SQL	BEGIN	DECLARE	SECTION;

int	intval;

varchar	textval[33];

EXEC	SQL	END	DECLARE	SECTION;

/*		SELECT		*/

EXEC	SQL	DECLARE	cur1	CURSOR	FOR	SELECT	(compval).intval,	(compval).textval	FROM	t4;

EXEC	SQL	OPEN	cur1;

EXEC	SQL	WHENEVER	NOT	FOUND	DO	BREAK;

while	(1)

{



				/*		*/

				EXEC	SQL	FETCH	FROM	cur1	INTO	:intval,	:textval;

				printf("intval=%d,	textval=%s\n",	intval,	textval.arr);

}

EXEC	SQL	CLOSE	cur1;

FETCH 	34.4.4.3.2	 intvaltextvalcomp_t

EXEC	SQL	BEGIN	DECLARE	SECTION;

typedef	struct

{

				int	intval;

				varchar	textval[33];

}	comp_t;

comp_t	compval;

EXEC	SQL	END	DECLARE	SECTION;

/*		SELECT		*/

EXEC	SQL	DECLARE	cur1	CURSOR	FOR	SELECT	(compval).intval,	(compval).textval	FROM	t4;

EXEC	SQL	OPEN	cur1;

EXEC	SQL	WHENEVER	NOT	FOUND	DO	BREAK;

while	(1)

{

				/*		SELECT		*/

				EXEC	SQL	FETCH	FROM	cur1	INTO	:compval;

				printf("intval=%d,	textval=%s\n",	compval.intval,	compval.textval.arr);

}

EXEC	SQL	CLOSE	cur1;

FETCH SELECT *

...

EXEC	SQL	DECLARE	cur1	CURSOR	FOR	SELECT	(compval).*	FROM	t4;

EXEC	SQL	OPEN	cur1;



EXEC	SQL	WHENEVER	NOT	FOUND	DO	BREAK;

while	(1)

{

				/*		SELECT		*/

				EXEC	SQL	FETCH	FROM	cur1	INTO	:compval;

				printf("intval=%d,	textval=%s\n",	compval.intval,	compval.textval.arr);

}

...

	ECPG	

char[]VARCHAR[]

34.4.5.3.	

ECPG	 char[]

	36.11	 complex (%lf,%lf)complex_in()	36.11	 complex_out()

(1,1)(3,3)ab

EXEC	SQL	BEGIN	DECLARE	SECTION;

				varchar	a[64];

				varchar	b[64];

EXEC	SQL	END	DECLARE	SECTION;

				EXEC	SQL	INSERT	INTO	test_complex	VALUES	('(1,1)',	'(3,3)');

				EXEC	SQL	DECLARE	cur1	CURSOR	FOR	SELECT	a,	b	FROM	test_complex;

				EXEC	SQL	OPEN	cur1;

				EXEC	SQL	WHENEVER	NOT	FOUND	DO	BREAK;

				while	(1)

				{

								EXEC	SQL	FETCH	FROM	cur1	INTO	:a,	:b;

								printf("a=%s,	b=%s\n",	a.arr,	b.arr);

				}



				EXEC	SQL	CLOSE	cur1;

a=(1,1),	b=(3,3)

	ECPG		ECPG	

CREATE	FUNCTION	create_complex(r	double,	i	double)	RETURNS	complex

LANGUAGE	SQL

IMMUTABLE

AS	$$	SELECT	$1	*	complex	'(1,0')'	+	$2	*	complex	'(0,1)'	$$;

	

EXEC	SQL	BEGIN	DECLARE	SECTION;

double	a,	b,	c,	d;

EXEC	SQL	END	DECLARE	SECTION;

a	=	1;

b	=	2;

c	=	3;

d	=	4;

EXEC	SQL	INSERT	INTO	test_complex	VALUES	(create_complex(:a,	:b),	create_complex(:c,	:d));

EXEC	SQL	INSERT	INTO	test_complex	VALUES	('(1,2)',	'(3,4)');





34.4.6.	

EXEC	SQL	BEGIN	DECLARE	SECTION;

VARCHAR	val;

int	val_ind;

EXEC	SQL	END	DECLARE	SECTION:

	...

EXEC	SQL	SELECT	b	INTO	:val	:val_ind	FROM	test1;

val_ind

-r	no_indicatorecpg"" intINT_MIN

	SQL	 	SQL
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34.5.		SQL

	SQL	SQL		SQL		C		SQL	



34.5.1.	

	SQL	 EXECUTE	IMMEDIATE

EXEC	SQL	BEGIN	DECLARE	SECTION;

const	char	*stmt	=	"CREATE	TABLE	test1	(...);";

EXEC	SQL	END	DECLARE	SECTION;

EXEC	SQL	EXECUTE	IMMEDIATE	:stmt;

EXECUTE	IMMEDIATE	SQL		DDL INSERTUPDATEDELETE

SELECT



34.5.2.	

	SQL	

EXEC	SQL	BEGIN	DECLARE	SECTION;

const	char	*stmt	=	"INSERT	INTO	test1	VALUES(?,	?);";

EXEC	SQL	END	DECLARE	SECTION;

EXEC	SQL	PREPARE	mystmt	FROM	:stmt;

	...

EXEC	SQL	EXECUTE	mystmt	USING	42,	'foobar';

EXEC	SQL	DEALLOCATE	PREPARE	name;



34.5.3.	

	SQL	 EXECUTE INTO

EXEC	SQL	BEGIN	DECLARE	SECTION;

const	char	*stmt	=	"SELECT	a,	b,	c	FROM	test1	WHERE	a	>	?";

int	v1,	v2;

VARCHAR	v3[50];

EXEC	SQL	END	DECLARE	SECTION;

EXEC	SQL	PREPARE	mystmt	FROM	:stmt;

	...

EXEC	SQL	EXECUTE	mystmt	INTO	:v1,	:v2,	:v3	USING	37;

EXECUTEINTO USING

	34.3.2	

EXEC	SQL	BEGIN	DECLARE	SECTION;

char	dbaname[128];

char	datname[128];

char	*stmt	=	"SELECT	u.usename	as	dbaname,	d.datname	"

													"		FROM	pg_database	d,	pg_user	u	"

													"		WHERE	d.datdba	=	u.usesysid";

EXEC	SQL	END	DECLARE	SECTION;

EXEC	SQL	CONNECT	TO	testdb	AS	con1	USER	testuser;

EXEC	SQL	PREPARE	stmt1	FROM	:stmt;

EXEC	SQL	DECLARE	cursor1	CURSOR	FOR	stmt1;

EXEC	SQL	OPEN	cursor1;

EXEC	SQL	WHENEVER	NOT	FOUND	DO	BREAK;

while	(1)

{

				EXEC	SQL	FETCH	cursor1	INTO	:dbaname,:datname;

				printf("dbaname=%s,	datname=%s\n",	dbaname,	datname);



}

EXEC	SQL	CLOSE	cursor1;

EXEC	SQL	COMMIT;

EXEC	SQL	DISCONNECT	ALL;

pgtypes	



PostgreSQL	9.6.0	
	34.	 ECPG	-	C		 SQL



34.6.	pgtypes	

pgtypes	 PostgreSQL	C		C		C	 PostgreSQL

EXEC	SQL	BEGIN	DECLARE	SECTION;

			date	date1;

			timestamp	ts1,	tsout;

			interval	iv1;

			char	*out;

EXEC	SQL	END	DECLARE	SECTION;

PGTYPESdate_today(&date1);

EXEC	SQL	SELECT	started,	duration	INTO	:ts1,	:iv1	FROM	datetbl	WHERE	d=:date1;

PGTYPEStimestamp_add_interval(&ts1,	&iv1,	&tsout);

out	=	PGTYPEStimestamp_to_asc(&tsout);

printf("Started	+	duration:	%s\n",	out);

free(out);



34.6.1.	numeric

numeric PostgreSQL	8.1	 PGTYPESnumeric_new

PGTYPESnumeric_freenumericdecimalnumericdecimal

numeric

PGTYPESnumeric_new

numeric

numeric	*PGTYPESnumeric_new(void);

PGTYPESnumeric_free

numeric

void	PGTYPESnumeric_free(numeric	*var);

PGTYPESnumeric_from_asc

numeric

numeric	*PGTYPESnumeric_from_asc(char	*str,	char	**endptr);

	 -2	.794	+3.44	592.49E07	 -32.84e-4		NULL	

ECPG	 *endptr

PGTYPESnumeric_to_asc



mallocnumeric num

char	*PGTYPESnumeric_to_asc(numeric	*num,	int	dscale);

numeric dscale

PGTYPESnumeric_add

numericnumeric

int	PGTYPESnumeric_add(numeric	*var1,	numeric	*var2,	numeric	*result);

var1var2result	0	-1

PGTYPESnumeric_sub

numericnumeric

int	PGTYPESnumeric_sub(numeric	*var1,	numeric	*var2,	numeric	*result);

var2var1 result	0	-1

PGTYPESnumeric_mul

numericnumeric

int	PGTYPESnumeric_mul(numeric	*var1,	numeric	*var2,	numeric	*result);



var1var2 result	0	-1

PGTYPESnumeric_div

numericnumeric

int	PGTYPESnumeric_div(numeric	*var1,	numeric	*var2,	numeric	*result);

var2var1result	0	-1

PGTYPESnumeric_cmp

numeric

int	PGTYPESnumeric_cmp(numeric	*var1,	numeric	*var2)

numeric INT_MAX

var1var2	1

var1var2	-1

var1var2	0

PGTYPESnumeric_from_int

numeric

int	PGTYPESnumeric_from_int(signed	int	int_val,	numeric	*var);



numeric var	0	-1

PGTYPESnumeric_from_long

numeric

int	PGTYPESnumeric_from_long(signed	long	int	long_val,	numeric	*var);

numeric var	0	-1

PGTYPESnumeric_copy

numeric

int	PGTYPESnumeric_copy(numeric	*src,	numeric	*dst);

srcdst	0	-1

PGTYPESnumeric_from_double

numeric

int		PGTYPESnumeric_from_double(double	d,	numeric	*dst);

dst	0	-1

PGTYPESnumeric_to_double

numeric

int	PGTYPESnumeric_to_double(numeric	*nv,	double	*dp)



nvnumericdp	0	-1 errnoPGTYPES_NUM_OVERFLOW

PGTYPESnumeric_to_int

numeric

int	PGTYPESnumeric_to_int(numeric	*nv,	int	*ip);

nvnumericip	0	-1 errnoPGTYPES_NUM_OVERFLOW

PGTYPESnumeric_to_long

numeric

int	PGTYPESnumeric_to_long(numeric	*nv,	long	*lp);

nvnumericip	0	-1 errnoPGTYPES_NUM_OVERFLOW

PGTYPESnumeric_to_decimal

numericdecimal

int	PGTYPESnumeric_to_decimal(numeric	*src,	decimal	*dst);

nvnumericipdecimal	0	-1 errno

PGTYPES_NUM_OVERFLOW

PGTYPESnumeric_from_decimal

decimalnumeric



int	PGTYPESnumeric_from_decimal(decimal	*src,	numeric	*dst);

nvdecimalipnumeric	0	-1decimalnumeric



34.6.2.	

C		SQL	 PostgreSQL	8.5	

PGTYPESdate_from_timestamp

date	PGTYPESdate_from_timestamp(timestamp	dt);

PGTYPESdate_from_asc

date	PGTYPESdate_from_asc(char	*str,	char	**endptr);

	C	 str	C	 endptr	ECPG	 *endptr endptr	NULL

	MDY		ECPG	

	34-2

	34-2.	 PGTYPESdate_from_asc

January	8,	1999 January	8,	1999



1999-01-08 January	8,	1999

1/8/1999 January	8,	1999

1/18/1999 January	18,	1999

01/02/03 February	1,	2003

1999-Jan-08 January	8,	1999

Jan-08-1999 January	8,	1999

08-Jan-1999 January	8,	1999

99-Jan-08 January	8,	1999

08-Jan-99 January	8,	1999

08-Jan-06 January	8,	2006

Jan-08-99 January	8,	1999

19990108 ISO	8601;	January	8,	1999

990108 ISO	8601;	January	8,	1999

1999.008

J2451187

January	8,	99	BC 	99	

PGTYPESdate_to_asc

char	*PGTYPESdate_to_asc(date	dDate);

dDate 1999-01-18 YYYY-MM-DD

PGTYPESdate_julmdy

void	PGTYPESdate_julmdy(date	d,	int	*mdy);



d	3	 mdy mdy[0] mdy[1] mdy[2]

PGTYPESdate_mdyjul

	3	3	

void	PGTYPESdate_mdyjul(int	*mdy,	date	*jdate);

	3	 mdy

PGTYPESdate_dayofweek

int	PGTYPESdate_dayofweek(date	d);

d

0	-	

1	-	

2	-	

3	-	

4	-	

5	-	

6	-	



PGTYPESdate_today

void	PGTYPESdate_today(date	*d);

d

PGTYPESdate_fmt_asc

int	PGTYPESdate_fmt_asc(date	dDate,	char	*fmtstring,	char	*outbuf);

dDate fmtstringoutbuf

	0

dd	-	

mm	-	

yy	-	

yyyy	-	

ddd	-	



mmm	-	

	34-3 19591123

	34-3.	 PGTYPESdate_fmt_asc

mmddyy 112359

ddmmyy 231159

yymmdd 591123

yy/mm/dd 59/11/23

yy	mm	dd 59	11	23

yy.mm.dd 59.11.23

.mm.yyyy.dd. .11.1959.23.

mmm.	dd,	yyyy Nov.	23,	1959

mmm	dd	yyyy Nov	23	1959

yyyy	dd	mm 1959	23	11

ddd,	mmm.	dd,	yyyy Mon,	Nov.	23,	1959

(ddd)	mmm.	dd,	yyyy (Mon)	Nov.	23,	1959

PGTYPESdate_defmt_asc

	C		 char*

int	PGTYPESdate_defmt_asc(date	*d,	char	*fmt,	char	*str);

d fmt	C	char*	 str

	34-4



	34-4.	 rdefmtdate

ddmmyy 21-2-54 1954-02-21

ddmmyy 2-12-54 1954-12-02

ddmmyy 20111954 1954-11-20

ddmmyy 130464 1964-04-13

mmm.dd.yyyy MAR-12-1967 1967-03-12

yy/mm/dd 1954,	February	3rd 1954-02-03

mmm.dd.yyyy 041269 1969-04-12

yy/mm/dd 	2525	 2525-07-28

dd-mm-yy 	2525	 2525-07-28

mmm.dd.yyyy 9/14/58 1958-09-14

yy/mm/dd 47/03/29 1947-03-29

mmm.dd.yyyy oct	28	1975 1975-10-28

mmddyy Nov	14th,	1985 1985-11-14



34.6.3.	

C		SQL	 PostgreSQL	8.5	

PGTYPEStimestamp_from_asc

timestamp	PGTYPEStimestamp_from_asc(char	*str,	char	**endptr);

str	C	char*	 endptr	ECPG	 *endptr

PGTYPESInvalidTimestamperrno

PGTYPESInvalidTimestamp

	ECPG	

	34-5

	34-5.	 PGTYPEStimestamp_from_asc

1999-01-08	04:05:06 1999-01-08	04:05:06

January	8	04:05:06	1999	PST 1999-01-08	04:05:06

1999-Jan-08	04:05:06.789-8 1999-01-08	04:05:06.789	

J2451187	04:05-08:00 1999-01-08	04:05:00	

PGTYPEStimestamp_to_asc



	C	char*	

char	*PGTYPEStimestamp_to_asc(timestamp	tstamp);

tstamp

PGTYPEStimestamp_current

void	PGTYPEStimestamp_current(timestamp	*ts);

ts

PGTYPEStimestamp_fmt_asc

	C	char*	

int	PGTYPEStimestamp_fmt_asc(timestamp	*ts,	char	*output,	int	str_len,	char	*fmtstr);

ts output str_lenfmtstr

	0

libcstrftime

%A	-	

%a	-	



%B	-	

%b	-	

%C	-	/100

%c	-	

%D	-	%m/%d/%y

%d	-	01-31

%E*	%O*	-	POSIX		 %Ec	%EC	%Ex	%EX	%Ey	%EY	%Od	%Oe	%OH	%OI

%Om	%OM	%OS	%Ou	%OU	%OV	%Ow	%OW	%Oy	

%OB

%e	-	01-31

%F	-	%Y-%m-%d

%G	-	

%g	-	%G00-99

%H	-	24	00-23

%h	-	 %b

%I	-	12	01-12



%j	-	001-366

%k	-	24	00-23

%l	-	12	01-12

%M	-	00-59

%m	-	01-12

%n	-	

%O*	-	 %E*

%p	-	"" ""

%R	-	%H:%M

%r	-	%I:%M:%S%p

%S	-	00-60

%s	-		UTC	

%T	-	%H:%M:%S

%t	-	

%U	-	00-53

%u	-	1-7



%V	-	01-53	1		1		4	

%v	-	%e-%b-%Y

%W	-	00-53

%w	-	0-6

%X	-	

%x	-	

%Y	-	

%y	-	00-99

%Z	-	

%z	-		UTC		UTC		UTC	RFC	822	

%+	-	

%-*	-	GNU	libc	

$_*	-	GNU	libc	

%0*	-	GNU	libc	

%%	-	%

PGTYPEStimestamp_sub



int	PGTYPEStimestamp_sub(timestamp	*ts1,	timestamp	*ts2,	interval	*iv);

ts1ts2 iv

	0

PGTYPEStimestamp_defmt_asc

Parse	a	timestamp	value	from	its	textual	representation	using	a
formatting	mask.

int	PGTYPEStimestamp_defmt_asc(char	*str,	char	*fmt,	timestamp	*d);

The	function	receives	the	textual	representation	of	a	timestamp	in
the	variable	str	as	well	as	the	formatting	mask	to	use	in	the	variable

fmt.	The	result	will	be	stored	in	the	variable	that	d	points	to.

If	the	formatting	mask	fmt	is	NULL,	the	function	will	fall	back	to	the

default	formatting	mask	which	is	%Y-%m-%d	%H:%M:%S.

This	is	the	reverse	function	to	PGTYPEStimestamp_fmt_asc.	See	the

documentation	there	in	order	to	find	out	about	the	possible
formatting	mask	entries.

PGTYPEStimestamp_add_interval

Add	an	interval	variable	to	a	timestamp	variable.



int	PGTYPEStimestamp_add_interval(timestamp	*tin,	interval	*span,	timestamp	*tout);

The	function	receives	a	pointer	to	a	timestamp	variable	tin	and	a

pointer	to	an	interval	variable	span.	It	adds	the	interval	to	the

timestamp	and	saves	the	resulting	timestamp	in	the	variable	that
tout	points	to.

Upon	success,	the	function	returns	0	and	a	negative	value	if	an	error
occurred.

PGTYPEStimestamp_sub_interval

Subtract	an	interval	variable	from	a	timestamp	variable.

int	PGTYPEStimestamp_sub_interval(timestamp	*tin,	interval	*span,	timestamp	*tout);

The	function	subtracts	the	interval	variable	that	span	points	to	from

the	timestamp	variable	that	tin	points	to	and	saves	the	result	into

the	variable	that	tout	points	to.

Upon	success,	the	function	returns	0	and	a	negative	value	if	an	error
occurred.



34.6.4.	

C		SQL	 PostgreSQL	8.5	

PGTYPESinterval_new

interval	*PGTYPESinterval_new(void);

PGTYPESinterval_free

void	PGTYPESinterval_new(interval	*intvl);

PGTYPESinterval_from_asc

interval	*PGTYPESinterval_from_asc(char	*str,	char	**endptr);

str	ECPG	 *endptr endptr	NULL

PGTYPESinterval_to_asc



char	*PGTYPESinterval_to_asc(interval	*span);

span	C	char*	 @	1	day	12	hours	59	mins	10	secs

PGTYPESinterval_copy

int	PGTYPESinterval_copy(interval	*intvlsrc,	interval	*intvldest);

intvlsrcintvldest



34.6.5.	decimal

decimalnumeric	30	numericdecimal
PGTYPESdecimal_new	PGTYPESdecimal_free 	34.15	 Informixdecimal

decimal libcompat

PGTYPESdecimal_new

decimal

decimal	*PGTYPESdecimal_new(void);

PGTYPESdecimal_free

decimal

void	PGTYPESdecimal_free(decimal	*var);



34.6.6.	pgtypeslib		errno	

PGTYPES_NUM_BAD_NUMERIC

numericnumeric

PGTYPES_NUM_OVERFLOW

numericnumeric

PGTYPES_NUM_UNDERFLOW

numericnumeric

PGTYPES_NUM_DIVIDE_ZERO

PGTYPES_DATE_BAD_DATE

PGTYPESdate_from_asc

PGTYPES_DATE_ERR_EARGS

PGTYPESdate_defmt_asc

PGTYPES_DATE_ERR_ENOSHORTDATE

PGTYPESdate_defmt_asc

PGTYPES_INTVL_BAD_INTERVAL

PGTYPESinterval_from_asc PGTYPESinterval_to_asc

PGTYPES_DATE_ERR_ENOTDMY



PGTYPESdate_defmt_asc//

PGTYPES_DATE_BAD_DAY

PGTYPESdate_defmt_asc

PGTYPES_DATE_BAD_MONTH

PGTYPESdate_defmt_asc

PGTYPES_TS_BAD_TIMESTAMP

PGTYPEStimestamp_from_asc PGTYPEStimestamp_to_asc

PGTYPES_TS_ERR_EINFTIME



34.6.7.	pgtypeslib	

PGTYPESInvalidTimestamp

PGTYPEStimestamp_from_asc

PGTYPESInvalidTimestamp 1899-12-31	23:59:59

PGTYPEStimestamp_from_ascPGTYPESInvalidTimestamperrno	!=	0

	SQL
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34.7.	

	SQL	 SELECTFETCHDESCRIBE	SQL		SQL	

PostgreSQL		SQL		C		SQLDA



34.7.1.		SQL	

	SQL	

	SQL	

EXEC	SQL	ALLOCATE	DESCRIPTOR	identifier;

identifier	 ""

EXEC	SQL	DEALLOCATE	DESCRIPTOR	identifier;

INTO

EXEC	SQL	FETCH	NEXT	FROM	mycursor	INTO	SQL	DESCRIPTOR	mydesc;

DESCRIBE

EXEC	SQL	BEGIN	DECLARE	SECTION;

char	*sql_stmt	=	"SELECT	*	FROM	table1";

EXEC	SQL	END	DECLARE	SECTION;

EXEC	SQL	PREPARE	stmt1	FROM	:sql_stmt;

EXEC	SQL	DESCRIBE	stmt1	INTO	SQL	DESCRIPTOR	mydesc;

	PostgreSQL	9.0	 SQL DESCRIPTORSQL	DESCRIPTOR	SQL	

SQL	SQLDA	 	34.7.2	



DESCRIBEFETCH INTOUSING

EXEC	SQL	GET	DESCRIPTOR	name	:hostvar	=	field;

COUNT

EXEC	SQL	GET	DESCRIPTOR	name	VALUE	num	:hostvar	=	field;

num

CARDINALITY	

DATA

DATETIME_INTERVAL_CODE	

TYPE9	 DATETIME_INTERVAL_CODE	 1		 DATE	2		 TIME	3

TIMESTAMP	4		 TIME	WITH	TIME	ZONE	5		 TIMESTAMP	WITH	TIME

ZONE

DATETIME_INTERVAL_PRECISION	

INDICATOR	



KEY_MEMBER	

LENGTH	

NAME	(string)

NULLABLE	

OCTET_LENGTH	

PRECISION	

numeric

RETURNED_LENGTH	

RETURNED_OCTET_LENGTH	

SCALE	



numeric

TYPE	

EXECUTEDECLAREOPEN INTOUSING USING	SQL	DESCRIPTOR	name

SQL	

EXEC	SQL	SET	DESCRIPTOR	name	VALUE	num	field	=	:hostvar;

PostgreSQL	 FETCH

EXEC	SQL	BEGIN	DECLARE	SECTION;

int	id[5];

EXEC	SQL	END	DECLARE	SECTION;

EXEC	SQL	FETCH	5	FROM	mycursor	INTO	SQL	DESCRIPTOR	mydesc;

EXEC	SQL	GET	DESCRIPTOR	mydesc	VALUE	1	:id	=	DATA;



34.7.2.	SQLDA	

SQLDA		C	

EXEC	SQL	include	sqlda.h;

sqlda_t									*mysqlda;

EXEC	SQL	FETCH	3	FROM	mycursor	INTO	DESCRIPTOR	mysqlda;

SQL 	34.7.1	 INTOUSING DESCRIBE INTO DESCRIPTOR

EXEC	SQL	DESCRIBE	prepared_statement	INTO	mysqlda;

	SQLDA	

1.	

2.	 	SQLDA	

3.	 	SQLDA

4.	 	SQLDA	

5.	 	SQLDA

6.	 	SQLDA	

7.	

8.	 	SQLDA	



34.7.2.1.	SQLDA	

SQLDA	 sqlda_tsqlvar_tstruct	sqlname

:	 PostgreSQL		SQLDA		IBM	DB2	Unversal		DB2	
SQLDA		PostgreSQL		SQLDA

34.7.2.1.1.	sqlda_t	

sqlda_t	SQLDA	 sqlda_tdesc_next sqlda_t

desc_next

sqlda_t

struct	sqlda_struct

{

				char												sqldaid[8];

				long												sqldabc;

				short											sqln;

				short											sqld;

				struct	sqlda_struct	*desc_next;

				struct	sqlvar_struct	sqlvar[1];

};

typedef	struct	sqlda_struct	sqlda_t;

sqldaid

"SQLDA	"



sqldabc

sqln

USINGOPENDECLAREEXECUTE SELECTEXECUTEFETCH

sqld

desc_next

	SQLDA	 desc_next

sqlvar

34.7.2.1.2.	sqlvar_t	

sqlvar_t

struct	sqlvar_struct

{

				short										sqltype;

				short										sqllen;

				char										*sqldata;

				short									*sqlind;

				struct	sqlname	sqlname;

};

typedef	struct	sqlvar_struct	sqlvar_t;



sqltype

ecpgtype.henum	ECPGttype

sqllen

ECPGt_int	4	

sqldata

	34.4.4	

sqlind

0	-1	

sqlname

34.7.2.1.3.	struct	sqlname	

struct	sqlname sqlvar_t

#define	NAMEDATALEN	64

struct	sqlname

{

								short											length;

								char												data[NAMEDATALEN];

};

length



data

34.7.2.2.		SQLDA	

	SQLDA	

1.	 sqlda_t

2.	 	 FETCH/EXECUTE/DESCRIBE		SQLDA	

3.	 sqlda_tsqln

4.	 sqlda_tsqlvar[0]sqlvar[1]

5.	 sqlda_tdesc_nextsqlda_t

6.	

	SQLDA	

sqlda_t

sqlda_t	*sqlda1;

	SQLDA FETCH

EXEC	SQL	FETCH	NEXT	FROM	cur1	INTO	DESCRIPTOR	sqlda1;



sqlda_t	*cur_sqlda;

for	(cur_sqlda	=	sqlda1;

					cur_sqlda	!=	NULL;

					cur_sqlda	=	cur_sqlda->desc_next)

{

				...

}

sqlvar_t

for	(i	=	0;	i	<	cur_sqlda->sqld;	i++)

{

				sqlvar_t	v	=	cur_sqlda->sqlvar[i];

				char	*sqldata	=	v.sqldata;

				short	sqllen		=	v.sqllen;

				...

}

sqlvar_tsqltype sqlvar

char	var_buf[1024];

switch	(v.sqltype)

{

				case	ECPGt_char:

								memset(&var_buf,	0,	sizeof(var_buf));

								memcpy(&var_buf,	sqldata,	(sizeof(var_buf)	<=	sqllen	?	sizeof(var_buf)	-	1	:	sqllen));

								break;

				case	ECPGt_int:	/*	integer	*/

								memcpy(&intval,	sqldata,	sqllen);

								snprintf(var_buf,	sizeof(var_buf),	"%d",	intval);

								break;

				...

}



34.7.2.3.		SQLDA	

	SQLDA	

1.	

2.	 	sqlda_t		SQLDA

3.	 	SQLDA		sqlda_t	

4.	

5.	 	SQLDA	

EXEC	SQL	BEGIN	DECLARE	SECTION;

char	query[1024]	=	"SELECT	d.oid,	*	FROM	pg_database	d,	pg_stat_database	s	WHERE	d.oid	=	s.datid	AND	(d.datname	=	?	OR	d.oid	=	?)";

EXEC	SQL	END	DECLARE	SECTION;

EXEC	SQL	PREPARE	stmt1	FROM	:query;

	SQLDA	 sqlda_tsqln	(	-	1)	*	sizeof(sqlvar_t)

sqlda_t	*sqlda2;

sqlda2	=	(sqlda_t	*)	malloc(sizeof(sqlda_t)	+	sizeof(sqlvar_t));

memset(sqlda2,	0,	sizeof(sqlda_t)	+	sizeof(sqlvar_t));



sqlda2->sqln	=	2;	/*		*/

sqlvar[]	SQLDA	 "postgres"

sqlda2->sqlvar[0].sqltype	=	ECPGt_char;

sqlda2->sqlvar[0].sqldata	=	"postgres";

sqlda2->sqlvar[0].sqllen		=	8;

int	intval	=	1;

sqlda2->sqlvar[1].sqltype	=	ECPGt_int;

sqlda2->sqlvar[1].sqldata	=	(char	*)	&intval;

sqlda2->sqlvar[1].sqllen		=	sizeof(intval);

	SQLDA

EXEC	SQL	OPEN	cur1	USING	DESCRIPTOR	sqlda2;

	SQLDA		SQLDA	

free(sqlda2);

34.7.2.4.		SQLDA	

	OID	pg_database		pg_stat_database

	SQLDA



EXEC	SQL	include	sqlda.h;

sqlda_t	*sqlda1;	/*		*/

sqlda_t	*sqlda2;	/*			*/

int

main(void)

{

				EXEC	SQL	BEGIN	DECLARE	SECTION;

				char	query[1024]	=	"SELECT	d.oid,*	FROM	pg_database	d,	pg_stat_database	s	WHERE	d.oid=s.datid	AND	(	d.datname=?	OR	d.oid=?	)";

				EXEC	SQL	END	DECLARE	SECTION;

				EXEC	SQL	CONNECT	TO	testdb	AS	con1	USER	testuser;

				EXEC	SQL	PREPARE	stmt1	FROM	:query;

				EXEC	SQL	DECLARE	cur1	CURSOR	FOR	stmt1;

	SQLDA		SQLDA	 sqln

sqllen

				/*		SQLDA		*/

				sqlda2	=	(sqlda_t	*)	malloc(sizeof(sqlda_t)	+	sizeof(sqlvar_t));

				memset(sqlda2,	0,	sizeof(sqlda_t)	+	sizeof(sqlvar_t));

				sqlda2->sqln	=	2;	/*		*/

				sqlda2->sqlvar[0].sqltype	=	ECPGt_char;

				sqlda2->sqlvar[0].sqldata	=	"postgres";

				sqlda2->sqlvar[0].sqllen		=	8;

				intval	=	1;

				sqlda2->sqlvar[1].sqltype	=	ECPGt_int;

				sqlda2->sqlvar[1].sqldata	=	(char	*)&intval;

				sqlda2->sqlvar[1].sqllen		=	sizeof(intval);

	SQLDA		SQLDA	



				/*		*/

				EXEC	SQL	OPEN	cur1	USING	DESCRIPTOR	sqlda2;

	SQLDA	 FETCH

				while	(1)

				{

								sqlda_t	*cur_sqlda;

								/*			*/

								EXEC	SQL	FETCH	NEXT	FROM	cur1	INTO	DESCRIPTOR	sqlda1;

sqlda_t	SQLDA	

				for	(cur_sqlda	=	sqlda1	;

									cur_sqlda	!=	NULL	;

									cur_sqlda	=	cur_sqlda->desc_next)

				{

								...

sqld sqlvar[0] sqlda_t

								/*		*/

								for	(i	=	0;	i	<	sqlda1->sqld;	i++)

								{

												sqlvar_t	v	=	sqlda1->sqlvar[i];

												char	*sqldata	=	v.sqldata;

												short	sqllen		=	v.sqllen;

												strncpy(name_buf,	v.sqlname.data,	v.sqlname.length);

												name_buf[v.sqlname.length]	=	'\0';

v



												switch	(v.sqltype)	{

																int	intval;

																double	doubleval;

																unsigned	long	long	int	longlongval;

																case	ECPGt_char:

																				memset(&var_buf,	0,	sizeof(var_buf));

																				memcpy(&var_buf,	sqldata,	(sizeof(var_buf)	<=	sqllen	?	sizeof(var_buf)-1	:	sqllen));

																				break;

																case	ECPGt_int:	/*		*/

																				memcpy(&intval,	sqldata,	sqllen);

																				snprintf(var_buf,	sizeof(var_buf),	"%d",	intval);

																				break;

																...

																default:

																				...

												}

												printf("%s	=	%s	(type:	%d)\n",	name_buf,	var_buf,	v.sqltype);

								}

				EXEC	SQL	CLOSE	cur1;

				EXEC	SQL	COMMIT;

				EXEC	SQL	DISCONNECT	ALL;

	34-1

	34-1.		SQLDA	

#include	<stdlib.h>

#include	<string.h>

#include	<stdlib.h>

#include	<stdio.h>

#include	<unistd.h>



EXEC	SQL	include	sqlda.h;

sqlda_t	*sqlda1;	/*		*/

sqlda_t	*sqlda2;	/*		*/

EXEC	SQL	WHENEVER	NOT	FOUND	DO	BREAK;

EXEC	SQL	WHENEVER	SQLERROR	STOP;

int

main(void)

{

				EXEC	SQL	BEGIN	DECLARE	SECTION;

				char	query[1024]	=	"SELECT	d.oid,*	FROM	pg_database	d,	pg_stat_database	s	WHERE	d.oid=s.datid	AND	(	d.datname=?	OR	d.oid=?	)";

				int	intval;

				unsigned	long	long	int	longlongval;

				EXEC	SQL	END	DECLARE	SECTION;

				EXEC	SQL	CONNECT	TO	uptimedb	AS	con1	USER	uptime;

				EXEC	SQL	PREPARE	stmt1	FROM	:query;

				EXEC	SQL	DECLARE	cur1	CURSOR	FOR	stmt1;

				/*		SQLDA		*/

				sqlda2	=	(sqlda_t	*)malloc(sizeof(sqlda_t)	+	sizeof(sqlvar_t));

				memset(sqlda2,	0,	sizeof(sqlda_t)	+	sizeof(sqlvar_t));

				sqlda2->sqln	=	2;	/*		*/

				sqlda2->sqlvar[0].sqltype	=	ECPGt_char;

				sqlda2->sqlvar[0].sqldata	=	"postgres";

				sqlda2->sqlvar[0].sqllen		=	8;

				intval	=	1;

				sqlda2->sqlvar[1].sqltype	=	ECPGt_int;

				sqlda2->sqlvar[1].sqldata	=	(char	*)	&intval;

				sqlda2->sqlvar[1].sqllen		=	sizeof(intval);

				/*		*/

				EXEC	SQL	OPEN	cur1	USING	DESCRIPTOR	sqlda2;

				while	(1)

				{

								sqlda_t	*cur_sqlda;

								/*			*/

								EXEC	SQL	FETCH	NEXT	FROM	cur1	INTO	DESCRIPTOR	sqlda1;

								for	(cur_sqlda	=	sqlda1	;

													cur_sqlda	!=	NULL	;



													cur_sqlda	=	cur_sqlda->desc_next)

								{

												int	i;

												char	name_buf[1024];

												char	var_buf[1024];

												/*		*/

												for	(i=0	;	i<cur_sqlda->sqld	;	i++)

												{

																sqlvar_t	v	=	cur_sqlda->sqlvar[i];

																char	*sqldata	=	v.sqldata;

																short	sqllen		=	v.sqllen;

																strncpy(name_buf,	v.sqlname.data,	v.sqlname.length);

																name_buf[v.sqlname.length]	=	'\0';

																switch	(v.sqltype)

																{

																				case	ECPGt_char:

																								memset(&var_buf,	0,	sizeof(var_buf));

																								memcpy(&var_buf,	sqldata,	(sizeof(var_buf)<=sqllen	?	sizeof(var_buf)-1	:	sqllen)	);

																								break;

																				case	ECPGt_int:	/*		*/

																								memcpy(&intval,	sqldata,	sqllen);

																								snprintf(var_buf,	sizeof(var_buf),	"%d",	intval);

																								break;

																				case	ECPGt_long_long:	/*		*/

																								memcpy(&longlongval,	sqldata,	sqllen);

																								snprintf(var_buf,	sizeof(var_buf),	"%lld",	longlongval);

																								break;

																				default:

																				{

																								int	i;

																								memset(var_buf,	0,	sizeof(var_buf));

																								for	(i	=	0;	i	<	sqllen;	i++)

																								{

																												char	tmpbuf[16];

																												snprintf(tmpbuf,	sizeof(tmpbuf),	"%02x	",	(unsigned	char)	sqldata[i]);

																												strncat(var_buf,	tmpbuf,	sizeof(var_buf));

																								}

																				}

																								break;

																}

																printf("%s	=	%s	(type:	%d)\n",	name_buf,	var_buf,	v.sqltype);

												}



												printf("\n");

								}

				}

				EXEC	SQL	CLOSE	cur1;

				EXEC	SQL	COMMIT;

				EXEC	SQL	DISCONNECT	ALL;

				return	0;

}

oid	=	1	(type:	1)

datname	=	template1	(type:	1)

datdba	=	10	(type:	1)

encoding	=	0	(type:	5)

datistemplate	=	t	(type:	1)

datallowconn	=	t	(type:	1)

datconnlimit	=	-1	(type:	5)

datlastsysoid	=	11510	(type:	1)

datfrozenxid	=	379	(type:	1)

dattablespace	=	1663	(type:	1)

datconfig	=		(type:	1)

datacl	=	{=c/uptime,uptime=CTc/uptime}	(type:	1)

datid	=	1	(type:	1)

datname	=	template1	(type:	1)

numbackends	=	0	(type:	5)

xact_commit	=	113606	(type:	9)

xact_rollback	=	0	(type:	9)

blks_read	=	130	(type:	9)

blks_hit	=	7341714	(type:	9)

tup_returned	=	38262679	(type:	9)

tup_fetched	=	1836281	(type:	9)

tup_inserted	=	0	(type:	9)

tup_updated	=	0	(type:	9)

tup_deleted	=	0	(type:	9)

oid	=	11511	(type:	1)

datname	=	postgres	(type:	1)

datdba	=	10	(type:	1)

encoding	=	0	(type:	5)

datistemplate	=	f	(type:	1)



datallowconn	=	t	(type:	1)

datconnlimit	=	-1	(type:	5)

datlastsysoid	=	11510	(type:	1)

datfrozenxid	=	379	(type:	1)

dattablespace	=	1663	(type:	1)

datconfig	=		(type:	1)

datacl	=		(type:	1)

datid	=	11511	(type:	1)

datname	=	postgres	(type:	1)

numbackends	=	0	(type:	5)

xact_commit	=	221069	(type:	9)

xact_rollback	=	18	(type:	9)

blks_read	=	1176	(type:	9)

blks_hit	=	13943750	(type:	9)

tup_returned	=	77410091	(type:	9)

tup_fetched	=	3253694	(type:	9)

tup_inserted	=	0	(type:	9)

tup_updated	=	0	(type:	9)

tup_deleted	=	0	(type:	9)

pgtypes	
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34.8.	

	SQL	

WHENEVER

sqlca



34.8.1.	

EXEC	SQL	WHENEVER	condition	action;

condition

SQLERROR

	SQL	

SQLWARNING

	SQL	

NOT	FOUND

	SQL	

action

CONTINUE

GOTO	labelGO	TO	label

	C	 goto

SQLPRINT



STOP

exit(1)

DO	BREAK

	C	 breakswitch

CALL	name	(args)
DO	name	(args)

	C	

SQL	 CONTINUEGOTO GO	TO

EXEC	SQL	WHENEVER	SQLWARNING	SQLPRINT;

EXEC	SQL	WHENEVER	SQLERROR	STOP;

EXEC	SQL	WHENEVER	SQL		C		C		SQL	 EXEC	SQL

WHENEVER	SQL		C	

/*

	*	

	*/

int	main(int	argc,	char	*argv[])

{

				...

				if	(verbose)	{

								EXEC	SQL	WHENEVER	SQLWARNING	SQLPRINT;

				}

				...

				EXEC	SQL	SELECT	...;

				...

}



/*

	*	

	*/

int	main(int	argc,	char	*argv[])

{

				...

				set_error_handler();

				...

				EXEC	SQL	SELECT	...;

				...

}

static	void	set_error_handler(void)

{

				EXEC	SQL	WHENEVER	SQLERROR	STOP;

}



34.8.2.	sqlca

	SQL	 sqlcaSQL	

struct

{

				char	sqlcaid[8];

				long	sqlabc;

				long	sqlcode;

				struct

				{

								int	sqlerrml;

								char	sqlerrmc[SQLERRMC_LEN];

				}	sqlerrm;

				char	sqlerrp[8];

				long	sqlerrd[6];

				char	sqlwarn[8];

				char	sqlstate[5];

}	sqlca;

sqlca	C	 errno

sqlca sqlca

SQL sqlca.sqlcode	0	 sqlca.sqlstate"00000" sqlca.sqlcode

sqlca.sqlstate"00000"sqlca.sqlcode sqlcodesqlstate

	SQL	 sqlca.sqlerrd[1]	OID	 sqlca.sqlerrd[2]

sqlca.sqlerrm.sqlerrmc sqlca.sqlerrm.sqlerrml

sqlca.sqlerrm.sqlerrmcstrlen()	C	 sqlerrmc

sqlca.sqlwarn[2]W W sqlca.sqlwarn[1]W



sqlca.sqlwarn[0]W

sqlcaid	sqlcabc	sqlerrp	 sqlerrd	 sqlwarn

SQL	 sqlca	SQL	

WHENEVERsqlca sqlca ""

EXEC	SQL	WHENEVER	SQLERROR	CALL	print_sqlca();

void

print_sqlca()

{

				fprintf(stderr,	"====	sqlca	====\n");

				fprintf(stderr,	"sqlcode:	%ld\n",	sqlca.sqlcode);

				fprintf(stderr,	"sqlerrm.sqlerrml:	%d\n",	sqlca.sqlerrm.sqlerrml);

				fprintf(stderr,	"sqlerrm.sqlerrmc:	%s\n",	sqlca.sqlerrm.sqlerrmc);

				fprintf(stderr,	"sqlerrd:	%ld	%ld	%ld	%ld	%ld	%ld\n",	sqlca.sqlerrd[0],sqlca.sqlerrd[1],sqlca.sqlerrd[2],

																																																										sqlca.sqlerrd[3],sqlca.sqlerrd[4],sqlca.sqlerrd[5]);

				fprintf(stderr,	"sqlwarn:	%d	%d	%d	%d	%d	%d	%d	%d\n",	sqlca.sqlwarn[0],	sqlca.sqlwarn[1],	sqlca.sqlwarn[2],

																																																										sqlca.sqlwarn[3],	sqlca.sqlwarn[4],	sqlca.sqlwarn[5],

																																																										sqlca.sqlwarn[6],	sqlca.sqlwarn[7]);

				fprintf(stderr,	"sqlstate:	%5s\n",	sqlca.sqlstate);

				fprintf(stderr,	"===============\n");

}

====	sqlca	====

sqlcode:	-400

sqlerrm.sqlerrml:	49

sqlerrm.sqlerrmc:	relation	"pg_databasep"	does	not	exist	on	line	38

sqlerrd:	0	0	0	0	0	0

sqlwarn:	0	0	0	0	0	0	0	0

sqlstate:	42P01

===============



34.8.3.	SQLSTATE		 SQLCODE

sqlca.sqlstatesqlca.sqlcode	SQL		SQL-92	 SQLCODE

SQLSTATE

SQLSTATE SQLSTATE 00000SQL	 SQLSTATE

PostgreSQLSQLSTATE 	A

SQLCODE	0	SQL		+100 PostgreSQL

	SQL	 SQLCODE	SQL	 SQLSTATE SQLSTATE

	A SQLSTATE

SQLCODE

0	(ECPG_NO_ERROR)

SQLSTATE	00000

100	(ECPG_NOT_FOUND)

SQLSTATE	02000

while	(1)

{

				EXEC	SQL	FETCH	...	;

				if	(sqlca.sqlcode	==	ECPG_NOT_FOUND)

								break;

}



WHENEVER	NOT	FOUND	DO	BREAK

-12	(ECPG_OUT_OF_MEMORY)

-ENOMEMSQLSTATE	YE001

-200	(ECPG_UNSUPPORTED)

SQLSTATE	YE002

-201	(ECPG_TOO_MANY_ARGUMENTS)

SQLSTATE	07001		07002

-202	(ECPG_TOO_FEW_ARGUMENTS)

SQLSTATE	07001		07002

-203	(ECPG_TOO_MANY_MATCHES)

SQLSTATE	21000

-204	(ECPG_INT_FORMAT)

intint strtol()SQLSTATE	42804

-205	(ECPG_UINT_FORMAT)

unsigned	intunsigned	int strtoul()SQLSTATE	42804

-206	(ECPG_FLOAT_FORMAT)

floatfloat strtod()SQLSTATE	42804

-207	(ECPG_NUMERIC_FORMAT)



numericnumericSQLSTATE	42804

-208	(ECPG_INTERVAL_FORMAT)

intervalintervalSQLSTATE	42804

-209	(ECPG_DATE_FORMAT)

datedateSQLSTATE	42804

-210	(ECPG_TIMESTAMP_FORMAT)

timestamptimestampSQLSTATE	42804

-211	(ECPG_CONVERT_BOOL)

bool't''f'SQLSTATE	42804

-212	(ECPG_EMPTY)

PostgreSQL	SQL	SQLSTATE	YE002

-213	(ECPG_MISSING_INDICATOR)

SQLSTATE	22002

-214	(ECPG_NO_ARRAY)

SQLSTATE	42804

-215	(ECPG_DATA_NOT_ARRAY)

SQLSTATE	42804



-220	(ECPG_NO_CONN)

SQLSTATE	08003

-221	(ECPG_NOT_CONN)

SQLSTATE	YE002

-230	(ECPG_INVALID_STMT)

SQLSTATE	26000

-239	(ECPG_INFORMIX_DUPLICATE_KEY)

Informix	SQLSTATE	23505

-240	(ECPG_UNKNOWN_DESCRIPTOR)

SQLSTATE	33000

-241	(ECPG_INVALID_DESCRIPTOR_INDEX)

SQLSTATE	07009

-242	(ECPG_UNKNOWN_DESCRIPTOR_ITEM)

SQLSTATE	YE002

-243	(ECPG_VAR_NOT_NUMERIC)

numericnumericSQLSTATE	07006

-244	(ECPG_VAR_NOT_CHAR)

numericnumericSQLSTATE	07006



-284	(ECPG_INFORMIX_SUBSELECT_NOT_ONE)

Informix	SQLSTATE	21000

-400	(ECPG_PGSQL)

PostgreSQL PostgreSQL

-401	(ECPG_TRANS)

PostgreSQLSQLSTATE	08007

-402	(ECPG_CONNECT)

SQLSTATE	08001

-403	(ECPG_DUPLICATE_KEY)

SQLSTATE	23505

-404	(ECPG_SUBSELECT_NOT_ONE)

SQLSTATE	21000

-602	(ECPG_WARNING_UNKNOWN_PORTAL)

SQLSTATE	34000

-603	(ECPG_WARNING_IN_TRANSACTION)

SQLSTATE	25001

-604	(ECPG_WARNING_NO_TRANSACTION)

SQLSTATE	25P01



-605	(ECPG_WARNING_PORTAL_EXISTS)

SQLSTATE	42P03
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34.9.	

ecpg



34.9.1.	

	SQL	

EXEC	SQL	INCLUDE	filename;

EXEC	SQL	INCLUDE	<filename>;

EXEC	SQL	INCLUDE	"filename";

	SQL	 filename.h	C		SQL	

ecpg

/usr/local/include

PostgreSQL	 /usr/local/pgsql/include

/usr/include

EXEC	SQL	INCLUDE	"filename"

.h

EXEC	SQL	INCLUDE

#include	<filename.h>

	SQL		C	 #include



:	 EXEC	SQL	INCLUDE	SQL	



34.9.2.	define		undef	

	C	 #define	SQL	

EXEC	SQL	DEFINE	name;

EXEC	SQL	DEFINE	name	value;

EXEC	SQL	DEFINE	HAVE_FEATURE;

EXEC	SQL	DEFINE	MYNUMBER	12;

EXEC	SQL	DEFINE	MYSTRING	'abc';

undef

EXEC	SQL	UNDEF	MYNUMBER;

	SQL		C	 #define#undef EXEC	SQL	DEFINE

EXEC	SQL	DEFINE	MYNUMBER	12;

...

EXEC	SQL	UPDATE	Tbl	SET	col	=	MYNUMBER;

ecpg	C	 MYNUMBER #define	SQL		SQL	



34.9.3.	ifdefifndefelseelif		endif	

EXEC	SQL	ifdef	name;

nameEXEC	SQL	define	namename

EXEC	SQL	ifndef	name;

nameEXEC	SQL	define	namename

EXEC	SQL	else;

EXEC	SQL	ifdef	nameEXEC	SQL	ifndef	name

EXEC	SQL	elif	name;

nameEXEC	SQL	define	namename

EXEC	SQL	endif;

EXEC	SQL	ifndef	TZVAR;

EXEC	SQL	SET	TIMEZONE	TO	'GMT';

EXEC	SQL	elif	TZNAME;

EXEC	SQL	SET	TIMEZONE	TO	TZNAME;

EXEC	SQL	else;

EXEC	SQL	SET	TIMEZONE	TO	TZVAR;

EXEC	SQL	endif;



	SQL	
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34.10.		SQL	

	SQL	C	

ecpgPostgreSQL	SQL	 .pgcprog1.pgc

ecpg	prog1.pgc

prog1.c -o

cc	-c	prog1.c

	C	 PostgreSQL PostgreSQL -I/usr/local/pgsql/include

	SQL	 libecpg

cc	-o	myprog	prog1.o	prog2.o	...	-lecpg

-L/usr/local/pgsql/lib

pg_config	 pkg-config	libecpg

make	makefile	

ECPG	=	ecpg

%.c:	%.pgc



								$(ECPG)	$<

ecpgecpg

ecpg
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34.11.	

libecpg	SQL	 ""

ECPGdebug(int	on,	FILE	*stream) SQL

SQL

:	 	Windows	 ecpg FILE///

ECPGget_PGconn(const	char	*connection_name)	 connection_name

NULL NULL libpq

:	 libpqecpg

ECPGtransactionStatus(const	char	*connection_name)

connection_name 	32.2	 	libpq	 PQtransactionStatus()

ECPGstatus(int	lineno,	const	char*	connection_name

connection_nameNULL

	SQL	
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34.12.	

ECPG	 ECPGget_PGconn()PGconnECPG		libpq	

ECPGget_PGconn()PGconn	ECPG	

ECPGget_PGconn()	34.11	 	33	

BEGIN

	34-2 	ECPG	

	34-2.		ECPG	

#include	<stdio.h>

#include	<stdlib.h>

#include	<libpq-fe.h>

#include	<libpq/libpq-fs.h>

EXEC	SQL	WHENEVER	SQLERROR	STOP;

int

main(void)

{

				PGconn					*conn;

				Oid									loid;

				int									fd;

				char								buf[256];

				int									buflen	=	256;

				char								buf2[256];

				int									rc;

				memset(buf,	1,	buflen);

				EXEC	SQL	CONNECT	TO	testdb	AS	con1;

				conn	=	ECPGget_PGconn("con1");

				printf("conn	=	%p\n",	conn);

				/*		*/



				loid	=	lo_create(conn,	0);

				if	(loid	&lt;	0)

								printf("lo_create()	failed:	%s",	PQerrorMessage(conn));

				printf("loid	=	%d\n",	loid);

				/*		*/

				fd	=	lo_open(conn,	loid,	INV_READ|INV_WRITE);

				if	(fd	&lt;	0)

								printf("lo_open()	failed:	%s",	PQerrorMessage(conn));

				printf("fd	=	%d\n",	fd);

				rc	=	lo_write(conn,	fd,	buf,	buflen);

				if	(rc	&lt;	0)

								printf("lo_write()	failed\n");

				rc	=	lo_close(conn,	fd);

				if	(rc	&lt;	0)

								printf("lo_close()	failed:	%s",	PQerrorMessage(conn));

				/*		*/

				fd	=	lo_open(conn,	loid,	INV_READ);

				if	(fd	&lt;	0)

								printf("lo_open()	failed:	%s",	PQerrorMessage(conn));

				printf("fd	=	%d\n",	fd);

				rc	=	lo_read(conn,	fd,	buf2,	buflen);

				if	(rc	&lt;	0)

								printf("lo_read()	failed\n");

				rc	=	lo_close(conn,	fd);

				if	(rc	&lt;	0)

								printf("lo_close()	failed:	%s",	PQerrorMessage(conn));

				/*		*/

				rc	=	memcmp(buf,	buf2,	buflen);

				printf("memcmp()	=	%d\n",	rc);

				/*		*/

				rc	=	lo_unlink(conn,	loid);

				if	(rc	&lt;	0)

								printf("lo_unlink()	failed:	%s",	PQerrorMessage(conn));

				EXEC	SQL	COMMIT;

				EXEC	SQL	DISCONNECT	ALL;

				return	0;

}



C++	
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34.13.	C++	

ECPG		C++	

ecpg	C	C		SQL		SQL		C	 .c	C++	

C++	

ecpg	C	C++		C++		C++		SQL	

	C++		SQL		ECPG		C	C++		C++	



34.13.1.	

ecpg	C		C		C++	 ecpg

ecpgtestdbname

class	TestCpp

{

				EXEC	SQL	BEGIN	DECLARE	SECTION;

				char	dbname[1024];

				EXEC	SQL	END	DECLARE	SECTION;

		public:

				TestCpp();

				void	test();

				~TestCpp();

};

TestCpp::TestCpp()

{

				EXEC	SQL	CONNECT	TO	testdb1;

}

void	Test::test()

{

				EXEC	SQL	SELECT	current_database()	INTO	:dbname;

				printf("current_database	=	%s\n",	dbname);

}

TestCpp::~TestCpp()

{

				EXEC	SQL	DISCONNECT	ALL;

}

ecpg	test_cpp.pgc

test_cpp.pgc:28:	ERROR:	variable	"dbname"	is	not	declared



test

void	TestCpp::test()

{

				EXEC	SQL	BEGIN	DECLARE	SECTION;

				char	tmp[1024];

				EXEC	SQL	END	DECLARE	SECTION;

				EXEC	SQL	SELECT	current_database()	INTO	:tmp;

				strlcpy(dbname,	tmp,	sizeof(tmp));

				printf("current_database	=	%s\n",	dbname);

}



34.13.2.		C		C++	

	C++	 ecpg	C		C++		C++		ECPG		C++		SQL	

	SQL		C++		C++		C		ECPG		PostgreSQL	

	C	 *.pgc	C++	

test_mod.pgc

	C		SQL	 test_mod.c

#include	"test_mod.h"

#include	<stdio.h>

void

db_connect()

{

				EXEC	SQL	CONNECT	TO	testdb1;

}

void

db_test()

{

				EXEC	SQL	BEGIN	DECLARE	SECTION;

				char	dbname[1024];

				EXEC	SQL	END	DECLARE	SECTION;

				EXEC	SQL	SELECT	current_database()	INTO	:dbname;

				printf("current_database	=	%s\n",	dbname);

}

void

db_disconnect()

{

				EXEC	SQL	DISCONNECT	ALL;

}

test_mod.h



	C	 test_mod.pgc test_cpp.cpp extern	"C"	C++	

#ifdef	__cplusplus

extern	"C"	{

#endif

void	db_connect();

void	db_test();

void	db_disconnect();

#ifdef	__cplusplus

}

#endif

test_cpp.cpp

main	C++	

#include	"test_mod.h"

class	TestCpp

{

		public:

				TestCpp();

				void	test();

				~TestCpp();

};

TestCpp::TestCpp()

{

				db_connect();

}

void

TestCpp::test()

{

				db_test();

}

TestCpp::~TestCpp()

{

				db_disconnect();

}



int

main(void)

{

				TestCpp	*t	=	new	TestCpp();

				t->test();

				return	0;

}

ecpgtest_mod.pgctest_mod.c	C	 test_mod.c

ecpg	-o	test_mod.c	test_mod.pgc

cc	-c	test_mod.c	-o	test_mod.o

	C++	 test_cpp.cpptest_cpp.o

c++	-c	test_cpp.cpp	-o	test_cpp.o

	C++	 test_cpp.otest_mod.o

c++	test_cpp.o	test_mod.o	-lecpg	-o	test_cpp

	SQL	



PostgreSQL	9.6.0	
	34.	 ECPG	-	C		 SQL



34.14.		SQL	

ALLOCATE	DESCRIPTOR	--		SQL	
CONNECT	--	
DEALLOCATE	DESCRIPTOR	--		SQL	
DECLARE	--	
DESCRIBE	--	
DISCONNECT	--	
EXECUTE	IMMEDIATE	--	
GET	DESCRIPTOR	--		SQL	
OPEN	--	
PREPARE	--	
SET	AUTOCOMMIT	--	
SET	CONNECTION	--	
SET	DESCRIPTOR	--		SQL	
TYPE	--	
VAR	--	
WHENEVER	--		SQL	

	SQL		SQL	 	I,	 SQL		SQL		SQL

C++	 ALLOCATE
DESCRIPTOR



PostgreSQL	9.6.0	



ALLOCATE	DESCRIPTOR



ALLOCATE	DESCRIPTOR	--		SQL	



ALLOCATE	DESCRIPTOR	name



ALLOCATE	DESCRIPTOR	SQL		PostgreSQL	

DEALLOCATE	DESCRIPTOR



name

SQL		SQL	



EXEC	SQL	ALLOCATE	DESCRIPTOR	mydesc;



SQL	 ALLOCATE	DESCRIPTOR



DEALLOCATE	DESCRIPTOR,	GET	DESCRIPTOR,	SET	DESCRIPTOR

	SQL	 CONNECT



PostgreSQL	9.6.0	



CONNECT



CONNECT	--	



CONNECT	TO	connection_target	[	AS	connection_name	]	[	USER	connection_user

CONNECT	TO	DEFAULT

CONNECT	connection_user

DATABASE	connection_target



CONNECT	PostgreSQL	



connection_target

connection_target

[	database_name	]	[	@host	]	[	:port	]

	TCP/IP	

unix:postgresql://host	[	:port	]	/	[	database_name	]	[	?
connection_option	]

	Unix	

tcp:postgresql://host	[	:port	]	/	[	database_name	]	[	?
connection_option	]

	TCP/IP	

SQL	string	constant

host	variable

char[]VARCHAR[]

connection_object

	SQL	

connection_user



	 user_name/password	user_name	IDENTIFIED	BY	password	 user_name

USING	password.

	SQL	

DEFAULT

	libpq	



EXEC	SQL	CONNECT	TO	"connectdb"	AS	main;

EXEC	SQL	CONNECT	TO	"connectdb"	AS	second;

EXEC	SQL	CONNECT	TO	"unix:postgresql://200.46.204.71/connectdb"	AS	main	USER	connectuser;

EXEC	SQL	CONNECT	TO	"unix:postgresql://localhost/connectdb"	AS	main	USER	connectuser;

EXEC	SQL	CONNECT	TO	'connectdb'	AS	main;

EXEC	SQL	CONNECT	TO	'unix:postgresql://localhost/connectdb'	AS	main	USER	:user;

EXEC	SQL	CONNECT	TO	:db	AS	:id;

EXEC	SQL	CONNECT	TO	:db	USER	connectuser	USING	:pw;

EXEC	SQL	CONNECT	TO	@localhost	AS	main	USER	connectdb;

EXEC	SQL	CONNECT	TO	REGRESSDB1	as	main;

EXEC	SQL	CONNECT	TO	AS	main	USER	connectdb;

EXEC	SQL	CONNECT	TO	connectdb	AS	:id;

EXEC	SQL	CONNECT	TO	connectdb	AS	main	USER	connectuser/connectdb;

EXEC	SQL	CONNECT	TO	connectdb	AS	main;

EXEC	SQL	CONNECT	TO	connectdb@localhost	AS	main;

EXEC	SQL	CONNECT	TO	tcp:postgresql://localhost/	USER	connectdb;

EXEC	SQL	CONNECT	TO	tcp:postgresql://localhost/connectdb	USER	connectuser	IDENTIFIED	BY	connectpw;

EXEC	SQL	CONNECT	TO	tcp:postgresql://localhost:20/connectdb	USER	connectuser	IDENTIFIED	BY	connectpw;

EXEC	SQL	CONNECT	TO	unix:postgresql://localhost/	AS	main	USER	connectdb;

EXEC	SQL	CONNECT	TO	unix:postgresql://localhost/connectdb	AS	main	USER	connectuser;

EXEC	SQL	CONNECT	TO	unix:postgresql://localhost/connectdb	USER	connectuser	IDENTIFIED	BY	"connectpw";

EXEC	SQL	CONNECT	TO	unix:postgresql://localhost/connectdb	USER	connectuser	USING	"connectpw";

EXEC	SQL	CONNECT	TO	unix:postgresql://localhost/connectdb?connect_timeout=14	USER	connectuser;

int

main(void)

{

EXEC	SQL	BEGIN	DECLARE	SECTION;

				char	*dbname					=	"testdb";				/*		*/

				char	*user							=	"testuser";		/*		*/

				char	*connection	=	"tcp:postgresql://localhost:5432/testdb";

																																				/*		*/

				char	ver[256];																		/*		*/

EXEC	SQL	END	DECLARE	SECTION;



				ECPGdebug(1,	stderr);

				EXEC	SQL	CONNECT	TO	:dbname	USER	:user;

				EXEC	SQL	SELECT	version()	INTO	:ver;

				EXEC	SQL	DISCONNECT;

				printf("version:	%s\n",	ver);

				EXEC	SQL	CONNECT	TO	:connection	USER	:user;

				EXEC	SQL	SELECT	version()	INTO	:ver;

				EXEC	SQL	DISCONNECT;

				printf("version:	%s\n",	ver);

				return	0;

}



SQL	 CONNECT



DISCONNECT,	SET	CONNECTION

ALLOCATE
DESCRIPTOR

DEALLOCATE
DESCRIPTOR
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DEALLOCATE	DESCRIPTOR



DEALLOCATE	DESCRIPTOR	--		SQL	



DEALLOCATE	DESCRIPTOR	name



DEALLOCATE	DESCRIPTOR	SQL	



name

	SQL	



EXEC	SQL	DEALLOCATE	DESCRIPTOR	mydesc;



SQL	 DEALLOCATE	DESCRIPTOR



ALLOCATE	DESCRIPTOR,	GET	DESCRIPTOR,	SET	DESCRIPTOR

CONNECT DECLARE
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DECLARE



DECLARE	--	



DECLARE	cursor_name	[	BINARY	]	[	INSENSITIVE	]	[	[	NO	]	SCROLL	]	CURSOR	[	{	WITH	|	WITHOUT	}	HOLD	]	FOR	

DECLARE	cursor_name	[	BINARY	]	[	INSENSITIVE	]	[	[	NO	]	SCROLL	]	CURSOR	[	{	WITH	|	WITHOUT	}	HOLD	]	FOR	



DECLARE	SQL	 DECLARE	SQL	 "" OPEN



cursor_name

	SQL	

prepared_name

	SQL	

query

SELECTVALUES

DECLARE



EXEC	SQL	DECLARE	C	CURSOR	FOR	SELECT	*	FROM	My_Table;

EXEC	SQL	DECLARE	C	CURSOR	FOR	SELECT	Item1	FROM	T;

EXEC	SQL	DECLARE	cur1	CURSOR	FOR	SELECT	version();

EXEC	SQL	PREPARE	stmt1	AS	SELECT	version();

EXEC	SQL	DECLARE	cur1	CURSOR	FOR	stmt1;



SQL	 DECLARE



OPEN,	CLOSE,	DECLARE

DEALLOCATE
DESCRIPTOR DESCRIBE
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DESCRIBE



DESCRIBE	--	



DESCRIBE	[	OUTPUT	]	prepared_name	USING	[	SQL	]	DESCRIPTOR	descriptor_name

DESCRIBE	[	OUTPUT	]	prepared_name	INTO	[	SQL	]	DESCRIPTOR	descriptor_name

DESCRIBE	[	OUTPUT	]	prepared_name	INTO	sqlda_name



DESCRIBE



prepared_name

	SQL	

descriptor_name

	SQL	

sqlda_name

	SQLDA	



EXEC	SQL	ALLOCATE	DESCRIPTOR	mydesc;

EXEC	SQL	PREPARE	stmt1	FROM	:sql_stmt;

EXEC	SQL	DESCRIBE	stmt1	INTO	SQL	DESCRIPTOR	mydesc;

EXEC	SQL	GET	DESCRIPTOR	mydesc	VALUE	1	:charvar	=	NAME;

EXEC	SQL	DEALLOCATE	DESCRIPTOR	mydesc;



SQL	 DESCRIBE



ALLOCATE	DESCRIPTOR,	GET	DESCRIPTOR

DECLARE DISCONNECT
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DISCONNECT



DISCONNECT	--	



DISCONNECT	connection_name

DISCONNECT	[	CURRENT	]

DISCONNECT	DEFAULT

DISCONNECT	ALL



DISCONNECT



connection_name

CONNECT

CURRENT

"" SET	CONNECTION DISCONNECT

DEFAULT

ALL



int

main(void)

{

				EXEC	SQL	CONNECT	TO	testdb	AS	DEFAULT	USER	testuser;

				EXEC	SQL	CONNECT	TO	testdb	AS	con1	USER	testuser;

				EXEC	SQL	CONNECT	TO	testdb	AS	con2	USER	testuser;

				EXEC	SQL	CONNECT	TO	testdb	AS	con3	USER	testuser;

				EXEC	SQL	DISCONNECT	CURRENT;		/*		con3										*/

				EXEC	SQL	DISCONNECT	DEFAULT;		/*		DEFAULT							*/

				EXEC	SQL	DISCONNECT	ALL;						/*		con2		con1	*/

				return	0;

}



SQL	 DISCONNECT



CONNECT,	SET	CONNECTION

DESCRIBE EXECUTE
IMMEDIATE
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EXECUTE	IMMEDIATE



EXECUTE	IMMEDIATE	--	



EXECUTE	IMMEDIATE	string



EXECUTE	IMMEDIATE	SQL	



string

	SQL		C	



EXECUTE	IMMEDIATEcommandINSERT

sprintf(command,	"INSERT	INTO	test	(name,	amount,	letter)	VALUES	('db:	''r1''',	1,	'f')");

EXEC	SQL	EXECUTE	IMMEDIATE	:command;



SQL	 EXECUTE	IMMEDIATE

DISCONNECT GET	DESCRIPTOR
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GET	DESCRIPTOR



GET	DESCRIPTOR	--		SQL	



GET	DESCRIPTOR	descriptor_name	:cvariable	=	descriptor_header_item

GET	DESCRIPTOR	descriptor_name	VALUE	column_number	:cvariable	=	descriptor_item



GET	DESCRIPTOR	SQL	 FETCHSELECT

""



descriptor_name

descriptor_header_item

COUNT

column_number

	1	

descriptor_item

	34.7.1	

cvariable



EXEC	SQL	GET	DESCRIPTOR	d	:d_count	=	COUNT;

EXEC	SQL	GET	DESCRIPTOR	d	VALUE	1	:d_returned_octet_length	=	RETURNED_OCTET_LENGTH;

EXEC	SQL	GET	DESCRIPTOR	d	VALUE	2	:d_data	=	DATA;

SELECT	current_database();

int

main(void)

{

EXEC	SQL	BEGIN	DECLARE	SECTION;

				int		d_count;

				char	d_data[1024];

				int		d_returned_octet_length;

EXEC	SQL	END	DECLARE	SECTION;

				EXEC	SQL	CONNECT	TO	testdb	AS	con1	USER	testuser;

				EXEC	SQL	ALLOCATE	DESCRIPTOR	d;

				/*			*/

				EXEC	SQL	DECLARE	cur	CURSOR	FOR	SELECT	current_database();

				EXEC	SQL	OPEN	cur;

				EXEC	SQL	FETCH	NEXT	FROM	cur	INTO	SQL	DESCRIPTOR	d;

				/*		*/



				EXEC	SQL	GET	DESCRIPTOR	d	:d_count	=	COUNT;

				printf("d_count																	=	%d\n",	d_count);

				/*		*/

				EXEC	SQL	GET	DESCRIPTOR	d	VALUE	1	:d_returned_octet_length	=	RETURNED_OCTET_LENGTH;

				printf("d_returned_octet_length	=	%d\n",	d_returned_octet_length);

				/*		*/

				EXEC	SQL	GET	DESCRIPTOR	d	VALUE	1	:d_data	=	DATA;

				printf("d_data																		=	%s\n",	d_data);

				/*		*/

				EXEC	SQL	CLOSE	cur;

				EXEC	SQL	COMMIT;

				EXEC	SQL	DEALLOCATE	DESCRIPTOR	d;

				EXEC	SQL	DISCONNECT	ALL;

				return	0;

}

d_count																	=	1

d_returned_octet_length	=	6

d_data																		=	testdb



SQL	 GET	DESCRIPTOR



ALLOCATE	DESCRIPTOR,	SET	DESCRIPTOR

EXECUTE	IMMEDIATE OPEN
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OPEN



OPEN	--	



OPEN	cursor_name

OPEN	cursor_name	USING	value	[,	...	]

OPEN	cursor_name	USING	SQL	DESCRIPTOR	descriptor_name



OPEN DECLARE OPEN



cursor_name

	SQL	

value

	SQL	

descriptor_name

	SQL	



EXEC	SQL	OPEN	a;

EXEC	SQL	OPEN	d	USING	1,	'test';

EXEC	SQL	OPEN	c1	USING	SQL	DESCRIPTOR	mydesc;

EXEC	SQL	OPEN	:curname1;



SQL	 OPEN



DECLARE,	CLOSE

GET	DESCRIPTOR PREPARE
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PREPARE



PREPARE	--	



PREPARE	name	FROM	string



PREPARE	SQL	 PREPARE EXECUTE



prepared_name

string

	C		SELECTINSERTUPDATE		DELETE	



char	*stmt	=	"SELECT	*	FROM	test1	WHERE	a	=	?	AND	b	=	?";

EXEC	SQL	ALLOCATE	DESCRIPTOR	outdesc;

EXEC	SQL	PREPARE	foo	FROM	:stmt;

EXEC	SQL	EXECUTE	foo	USING	SQL	DESCRIPTOR	indesc	INTO	SQL	DESCRIPTOR	outdesc;



SQL	 PREPARE



EXECUTE

OPEN SET	AUTOCOMMIT
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SET	AUTOCOMMIT



SET	AUTOCOMMIT	--	



SET	AUTOCOMMIT	{	=	|	TO	}	{	ON	|	OFF	}



SET	AUTOCOMMIT	SQL	 COMMIT



SET	AUTOCOMMIT	PostgreSQL	ECPG	

PREPARE SET	CONNECTION



PostgreSQL	9.6.0	



SET	CONNECTION



SET	CONNECTION	--	



SET	CONNECTION	[	TO	|	=	]	connection_name



SET	CONNECTION""



connection_name

CONNECT

DEFAULT



EXEC	SQL	SET	CONNECTION	TO	con2;

EXEC	SQL	SET	CONNECTION	=	con1;



SQL	 SET	CONNECTION



CONNECT,	DISCONNECT

SET	AUTOCOMMIT SET	DESCRIPTOR
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SET	DESCRIPTOR



SET	DESCRIPTOR	--		SQL	



SET	DESCRIPTOR	descriptor_name	descriptor_header_item	=	value	[,	...	]

SET	DESCRIPTOR	descriptor_name	VALUE	number	descriptor_item	=	value



SET	DESCRIPTOR	SQL	

""



descriptor_name

descriptor_header_item

COUNT

number

	1	

descriptor_item

	34.7.1	

value

	SQL	



EXEC	SQL	SET	DESCRIPTOR	indesc	COUNT	=	1;

EXEC	SQL	SET	DESCRIPTOR	indesc	VALUE	1	DATA	=	2;

EXEC	SQL	SET	DESCRIPTOR	indesc	VALUE	1	DATA	=	:val1;

EXEC	SQL	SET	DESCRIPTOR	indesc	VALUE	2	INDICATOR	=	:val1,	DATA	=	'some	string';

EXEC	SQL	SET	DESCRIPTOR	indesc	VALUE	2	INDICATOR	=	:val2null,	DATA	=	:val2;



SQL	 SET	DESCRIPTOR



ALLOCATE	DESCRIPTOR,	GET	DESCRIPTOR

SET	CONNECTION TYPE
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TYPE



TYPE	--	



TYPE	type_name	IS	ctype



TYPE	C	 typedef

-cecpg



type_name

	C	

ctype

	C	



EXEC	SQL	TYPE	customer	IS

				struct

				{

								varchar	name[50];

								int					phone;

				};

EXEC	SQL	TYPE	cust_ind	IS

				struct	ind

				{

								short			name_ind;

								short			phone_ind;

				};

EXEC	SQL	TYPE	c	IS	char	reference;

EXEC	SQL	TYPE	ind	IS	union	{	int	integer;	short	smallint;	};

EXEC	SQL	TYPE	intarray	IS	int[AMOUNT];

EXEC	SQL	TYPE	str	IS	varchar[BUFFERSIZ];

EXEC	SQL	TYPE	string	IS	char[11];

EXEC	SQL	TYPE

EXEC	SQL	WHENEVER	SQLERROR	SQLPRINT;

EXEC	SQL	TYPE	tt	IS

				struct

				{

								varchar	v[256];

								int					i;

				};

EXEC	SQL	TYPE	tt_ind	IS

				struct	ind	{

								short			v_ind;

								short			i_ind;

				};

int

main(void)

{

EXEC	SQL	BEGIN	DECLARE	SECTION;



				tt	t;

				tt_ind	t_ind;

EXEC	SQL	END	DECLARE	SECTION;

				EXEC	SQL	CONNECT	TO	testdb	AS	con1;

				EXEC	SQL	SELECT	current_database(),	256	INTO	:t:t_ind	LIMIT	1;

				printf("t.v	=	%s\n",	t.v.arr);

				printf("t.i	=	%d\n",	t.i);

				printf("t_ind.v_ind	=	%d\n",	t_ind.v_ind);

				printf("t_ind.i_ind	=	%d\n",	t_ind.i_ind);

				EXEC	SQL	DISCONNECT	con1;

				return	0;

}

t.v	=	testdb

t.i	=	256

t_ind.v_ind	=	0

t_ind.i_ind	=	0



TYPE	PostgreSQL	

SET	DESCRIPTOR VAR
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VAR



VAR	--	



VAR	varname	IS	ctype



VAR	C	



varname

	C	

ctype

	C	



Exec	sql	begin	declare	section;

short	a;

exec	sql	end	declare	section;

EXEC	SQL	VAR	a	IS	int;



VAR	PostgreSQL	

TYPE WHENEVER
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WHENEVER



WHENEVER	--		SQL	



WHENEVER	{	NOT	FOUND	|	SQLERROR	|	SQLWARNING	}	action



	SQL	SQL	



	34.8.1	



EXEC	SQL	WHENEVER	NOT	FOUND	CONTINUE;

EXEC	SQL	WHENEVER	NOT	FOUND	DO	BREAK;

EXEC	SQL	WHENEVER	SQLWARNING	SQLPRINT;

EXEC	SQL	WHENEVER	SQLWARNING	DO	warn();

EXEC	SQL	WHENEVER	SQLERROR	sqlprint;

EXEC	SQL	WHENEVER	SQLERROR	CALL	print2();

EXEC	SQL	WHENEVER	SQLERROR	DO	handle_error("select");

EXEC	SQL	WHENEVER	SQLERROR	DO	sqlnotice(NULL,	NONO);

EXEC	SQL	WHENEVER	SQLERROR	DO	sqlprint();

EXEC	SQL	WHENEVER	SQLERROR	GOTO	error_label;

EXEC	SQL	WHENEVER	SQLERROR	STOP;

WHENEVER	NOT	FOUND	BREAK

int

main(void)

{

				EXEC	SQL	CONNECT	TO	testdb	AS	con1;

				EXEC	SQL	ALLOCATE	DESCRIPTOR	d;

				EXEC	SQL	DECLARE	cur	CURSOR	FOR	SELECT	current_database(),	'hoge',	256;

				EXEC	SQL	OPEN	cur;

				/*		*/

				EXEC	SQL	WHENEVER	NOT	FOUND	DO	BREAK;

				while	(1)

				{

								EXEC	SQL	FETCH	NEXT	FROM	cur	INTO	SQL	DESCRIPTOR	d;

								...

				}

				EXEC	SQL	CLOSE	cur;

				EXEC	SQL	COMMIT;

				EXEC	SQL	DEALLOCATE	DESCRIPTOR	d;

				EXEC	SQL	DISCONNECT	ALL;

				return	0;

}





SQL	 WHENEVER	PostgreSQL	

VAR Informix
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34.15.	Informix

ecpgInformix	 Informix	E/SQL	 Informix EXEC	SQL	SQL	

$int	j	=	3;

$CONNECT	TO	:dbname;

$CREATE	TABLE	test(i	INT	PRIMARY	KEY,	j	INT);

$INSERT	INTO	test(i,	j)	VALUES	(7,	:j);

$COMMIT;

:	 $ includedefineifdef

INFORMIXINFORMIX_SE

	ECPG	 libcompat

Informix	E/SQL		SQL		ECPG	

Informix	ECPG		pgtypeslib	pgtypeslib		SQL		C	 Informix
C	 Informix

MINUTE	ECPG	



34.15.1.	

	Informix-	"string"		Informix	 typedef

typedef	sometype	string;

EXEC	SQL	BEGIN	DECLARE	SECTION;

string	userid;	/*		*/

EXEC	SQL	END	DECLARE	SECTION;

EXEC	SQL	FETCH	MYCUR	INTO	:userid;



34.15.2.	/		SQL	

CLOSE	DATABASE

	ECPG	 DISCONNECT	CURRENT

$CLOSE	DATABASE;																/*		*/

EXEC	SQL	CLOSE	DATABASE;

FREE	cursor_name

	ECPG		Informix	ESQL/C		ECPG	

	ECPG	 DECLARE	CURSOR	ECPG		SQL	SQL	

PostgreSQL	

FREE	statement_name

FREE	statement_nameDEALLOCATE	PREPARE	statement_name



34.15.3.	Informix-	SQLDA	

Informix-

struct	sqlvar_compat

{

				short			sqltype;

				int					sqllen;

				char			*sqldata;

				short		*sqlind;

				char			*sqlname;

				char			*sqlformat;

				short			sqlitype;

				short			sqlilen;

				char			*sqlidata;

				int					sqlxid;

				char			*sqltypename;

				short			sqltypelen;

				short			sqlownerlen;

				short			sqlsourcetype;

				char			*sqlownername;

				int					sqlsourceid;

				char			*sqlilongdata;

				int					sqlflags;

				void			*sqlreserved;

};

struct	sqlda_compat

{

				short		sqld;

				struct	sqlvar_compat	*sqlvar;

				char			desc_name[19];

				short		desc_occ;

				struct	sqlda_compat	*desc_next;

				void		*reserved;

};

typedef	struct	sqlvar_compat				sqlvar_t;

typedef	struct	sqlda_compat					sqlda_t;



sqld

SQLDA

sqlvar

desc_name

desc_occ

desc_next

	SQLDA	

reserved

	NULL	Informix-

sqlvar

sqltype

sqltypes.h

sqllen

sqldata



char	*

int	intval;

switch	(sqldata->sqlvar[i].sqltype)

{

				case	SQLINTEGER:

								intval	=	*(int	*)sqldata->sqlvar[i].sqldata;

								break;

		...

}

sqlind

NULL		DESCRIBE		FETCH	

sqlda;	NULL--NULL	 sqlitype

if	(*(int2	*)sqldata->sqlvar[i].sqlind	!=	0)

				printf("value	is	NULL\n");

sqlname

	0	

sqlformat

	Informix	 PQfformat()

sqlitype

NULL		SQLSMINT SQLDA

sqlilen

NULL	



sqlxid

PQftype()

sqltypenamesqltypelen

sqlownerlen

sqlsourcetype

sqlownername

sqlsourceid

sqlflags

sqlreserved

sqlilongdata

sqllen	32kB sqldata

EXEC	SQL	INCLUDE	sqlda.h;

				sqlda_t								*sqlda;	/*		DECLARE	SECTION		*/

				EXEC	SQL	BEGIN	DECLARE	SECTION;

				char	*prep_stmt	=	"select	*	from	table1";

				int	i;

				EXEC	SQL	END	DECLARE	SECTION;

				...

				EXEC	SQL	PREPARE	mystmt	FROM	:prep_stmt;

				EXEC	SQL	DESCRIBE	mystmt	INTO	sqlda;

				printf("#	of	fields:	%d\n",	sqlda->sqld);

				for	(i	=	0;	i	<	sqlda->sqld;	i++)

						printf("field	%d:	\"%s\"\n",	sqlda->sqlvar[i]->sqlname);

				EXEC	SQL	DECLARE	mycursor	CURSOR	FOR	mystmt;

				EXEC	SQL	OPEN	mycursor;

				EXEC	SQL	WHENEVER	NOT	FOUND	GOTO	out;



				while	(1)

				{

						EXEC	SQL	FETCH	mycursor	USING	sqlda;

				}

				EXEC	SQL	CLOSE	mycursor;

				free(sqlda);	/*		free()sqlda		sqlda->sqlvar		*/

sqlda.hsrc/interfaces/ecpg/test/compat_informix/sqlda.pgc
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decadd

decimal

int	decadd(decimal	*arg1,	decimal	*arg2,	decimal	*sum);

	decimal	 arg1	decimal	 arg2	decimal	

ECPG_INFORMIX_NUM_OVERFLOWECPG_INFORMIX_NUM_UNDERFLOW	-1	

errno	pgtypeslib	 errno

deccmp

	decimal	

int	deccmp(decimal	*arg1,	decimal	*arg2);

	decimal	 arg1	decimal	 arg2

1 arg1var2

-1 arg1var2

0 arg1arg2

deccopy

	decimal	



void	deccopy(decimal	*src,	decimal	*target);

	decimal	 src	decimal	 target

deccvasc

	ASCII		decimal	

int	deccvasc(char	*cp,	int	len,	decimal	*np);

cplen np	decimal	

	 -2	.794	+3.44	592.49E07	 -32.84e-4

	0	 ECPG_INFORMIX_NUM_OVERFLOW

	ASCII	 ECPG_INFORMIX_BAD_NUMERIC

ECPG_INFORMIX_BAD_EXPONENT

deccvdbl

	double		decimal	

int	deccvdbl(double	dbl,	decimal	*np);

	double	 dbl	decimal	 np

	0

deccvint

	int		decimal	



int	deccvint(int	in,	decimal	*np);

	int	 in	decimal	 np

	0

deccvlong

	long		decimal	

int	deccvlong(long	lng,	decimal	*np);

	long	 lng	decimal	 np

	0

decdiv

	decimal	

int	decdiv(decimal	*n1,	decimal	*n2,	decimal	*result);

n1n2n1/n2	 result

	0	 ECPG_INFORMIX_NUM_OVERFLOW

ECPG_INFORMIX_NUM_UNDERFLOW	 ECPG_INFORMIX_DIVIDE_ZERO

decmul

	decimal	



int	decmul(decimal	*n1,	decimal	*n2,	decimal	*result);

n1n2n1*n2	 result

	0	 ECPG_INFORMIX_NUM_OVERFLOW

ECPG_INFORMIX_NUM_UNDERFLOW

decsub

	decimal	

int	decsub(decimal	*n1,	decimal	*n2,	decimal	*result);

n1n2n1-n2	 result

	0	 ECPG_INFORMIX_NUM_OVERFLOW

ECPG_INFORMIX_NUM_UNDERFLOW

dectoasc

	decimal		ASCII		C	char*	

int	dectoasc(decimal	*np,	char	*cp,	int	len,	int	right)

	decimal	 np cp right

-1

cp	-1 ECPG_INFORMIX_OUT_OF_MEMORY

dectodbl



	decimal		double	

int	dectodbl(decimal	*np,	double	*dblp);

	decimal	 np	double	 dblp

	0

dectoint

	decimal	

int	dectoint(decimal	*np,	int	*ip);

	decimal	 npip

	0 ECPG_INFORMIX_NUM_OVERFLOW

	ECPG	 Informix Informix	-32767		32767	ECPG	 -

INT_MAX	..	INT_MAX

dectolong

	decimal	

int	dectolong(decimal	*np,	long	*lngp);

	decimal	 nplngp

	0 ECPG_INFORMIX_NUM_OVERFLOW



	ECPG	 Informix Informix	-2,147,483,647		2,147,483,647
ECPG	 -LONG_MAX	..	LONG_MAX

rdatestr

	C	char*	

int	rdatestr(date	d,	char	*str);

d yyyy-mm-dd	11	

	0

	ECPG	 Informix Informix	ECPG	

rstrdate

int	rstrdate(char	*str,	date	*d);

strd Informixmm/dd/yyyy rdefmtdate

rdefmtdate

rdefmtdate

rtoday

void	rtoday(date	*d);



d

PGTYPESdate_today

rjulmdy

int	rjulmdy(date	d,	short	mdy[3]);

d	3	 mdy mdy[0] mdy[1] mdy[2]

	0

PGTYPESdate_julmdy

rdefmtdate

int	rdefmtdate(date	*d,	char	*fmt,	char	*str);

d fmt	C	char*	 str	

0	-	

ECPG_INFORMIX_ENOSHORTDATE	-		6		8	

ECPG_INFORMIX_ENOTDMY	-	



ECPG_INFORMIX_BAD_DAY	-	

ECPG_INFORMIX_BAD_MONTH	-	

ECPG_INFORMIX_BAD_YEAR	-	

PGTYPESdate_defmt_asc

rfmtdate

int	rfmtdate(date	d,	char	*fmt,	char	*str);

d fmtstr

	0

PGTYPESdate_fmt_asc

rmdyjul

	3	

int	rmdyjul(short	mdy[3],	date	*d);

	3	 mdy

	0

PGTYPESdate_mdyjul



rdayofweek

int	rdayofweek(date	d);

d

0	-	

1	-	

2	-	

3	-	

4	-	

5	-	

6	-	

PGTYPESdate_dayofweek

dtcurrent

void	dtcurrent(timestamp	*ts);

ts



dtcvasc

int	dtcvasc(char	*str,	timestamp	*ts);

strts

	0

PGTYPEStimestamp_from_asc

dtcvfmtasc

dtcvfmtasc(char	*inbuf,	char	*fmtstr,	timestamp	*dtvalue)

inbuf fmtstrdtvalue

PGTYPEStimestamp_defmt_asc

	0

dtsub

int	dtsub(timestamp	*ts1,	timestamp	*ts2,	interval	*iv);

ts1ts2 iv



	0

dttoasc

	C	char*	

int	dttoasc(timestamp	*ts,	char	*output);

tsoutput	SQL	 ts YYYY-MM-DD	HH:MM:SS

	0

dttofmtasc

	C	char*

int	dttofmtasc(timestamp	*ts,	char	*output,	int	str_len,	char	*fmtstr);

ts output str_lenfmtstr

	0

PGTYPEStimestamp_fmt_asc

intoasc

	C	char*	

int	intoasc(interval	*i,	char	*str);



istr	SQL	 i YYYY-MM-DD	HH:MM:SS

	0

rfmtlong

int	rfmtlong(long	lng_val,	char	*fmt,	char	*outbuf);

lng_valfmtoutbuf

*		-	

&		-

#	-	

<	-	

,		-		3	

.		-	

-		-	

+		-	

(	-	



)	-	

$	-	

rupshift

void	rupshift(char	*str);

byleng

int	byleng(char	*str,	int	len);

strlen

ldchar

void	ldchar(char	*src,	int	len,	char	*dest);

src lendest destlen+1 len

rgetmsg

int	rgetmsg(int	msgnum,	char	*s,	int	maxsize);



rtypalign

int	rtypalign(int	offset,	int	type);

rtypmsize

int	rtypmsize(int	type,	int	len);

rtypwidth

int	rtypwidth(int	sqltype,	int	sqllen);

rsetnull

	NULL

int	rsetnull(int	t,	char	*ptr);

	C	char*	

CCHARTYPE	-	charchar*



CSHORTTYPE	-	short	int

CINTTYPE	-	int

CBOOLTYPE	-	boolean

CFLOATTYPE	-	float

CLONGTYPE	-	long

CDOUBLETYPE	-	double

CDECIMALTYPE	-	decimal

CDATETYPE	-	date

CDTIMETYPE	-	timestamp

$char	c[]	=	"abc							";

$short	s	=	17;

$int	i	=	-74874;

rsetnull(CCHARTYPE,	(char	*)	c);

rsetnull(CSHORTTYPE,	(char	*)	&s);

rsetnull(CINTTYPE,	(char	*)	&i);

risnull

	NULL

int	risnull(int	t,	char	*ptr);



tptr	char* rsetnull

$char	c[]	=	"abc							";

$short	s	=	17;

$int	i	=	-74874;

risnull(CCHARTYPE,	(char	*)	c);

risnull(CSHORTTYPE,	(char	*)	&s);

risnull(CINTTYPE,	(char	*)	&i);



34.15.5.	

ECPG_INFORMIX_NUM_OVERFLOW

	-1200 Informix

ECPG_INFORMIX_NUM_UNDERFLOW

	-1201 Informix

ECPG_INFORMIX_DIVIDE_ZERO

	-1202 Informix

ECPG_INFORMIX_BAD_YEAR

	-1204

ECPG_INFORMIX_BAD_MONTH

	-1205

ECPG_INFORMIX_BAD_DAY

	-1206

ECPG_INFORMIX_ENOSHORTDATE

	-1209

ECPG_INFORMIX_DATE_CONVERT

	-1210 Informix



ECPG_INFORMIX_OUT_OF_MEMORY

	-1211 Informix

ECPG_INFORMIX_ENOTDMY

mmddyy	-1212 Informix

ECPG_INFORMIX_BAD_NUMERIC

numericnumericnumeric	-1213

ECPG_INFORMIX_BAD_EXPONENT

	-1216 Informix

ECPG_INFORMIX_BAD_DATE

	-1218 Informix

ECPG_INFORMIX_EXTRA_CHARS

	-1264

WHENEVER
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34.16.	

ECPG ECPG

ecpg

EXEC	SQL EXEC	SQL	;SQL

: EXEC	SQL	DECLARE

ECPGdo	50	

SQL ?

ECPGt_EOIT

enum



ECPGt_EORT

enum

SQL

1.	

2.	

3.	 charvarchar

4.	

5.	

6.	

7.	

8.	 0

9.	

10.	

	SQL	

EXEC	SQL	OPEN	cursor;



DECLAREOPEN

foo.pgc

EXEC	SQL	BEGIN	DECLARE	SECTION;

int	index;

int	result;

EXEC	SQL	END	DECLARE	SECTION;

...

EXEC	SQL	SELECT	res	INTO	:result	FROM	mytable	WHERE	index	=	:index;

/*		ecpg	(2.6.0)		*/

/*		*/

#include	<ecpgtype.h>;

#include	<ecpglib.h>;

/*		*/

#line	1	"foo.pgc"

	int	index;

	int	result;

/*		*/

...

ECPGdo(__LINE__,	NULL,	"SELECT	res	FROM	mytable	WHERE	index	=	?					",

								ECPGt_int,&(index),1L,1L,sizeof(int),

								ECPGt_NO_INDICATOR,	NULL	,	0L,	0L,	0L,	ECPGt_EOIT,

								ECPGt_int,&(result),1L,1L,sizeof(int),

								ECPGt_NO_INDICATOR,	NULL	,	0L,	0L,	0L,	ECPGt_EORT);

#line	147	"foo.pgc"

Informix
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	35.	

35.1.	
35.2.	
35.3.	information_schema_catalog_name
35.4.	administrable_role_authorizations
35.5.	applicable_roles
35.6.	attributes
35.7.	character_sets
35.8.	check_constraint_routine_usage
35.9.	check_constraints
35.10.	collations
35.11.	collation_character_set_applicability
35.12.	column_domain_usage
35.13.	column_options
35.14.	column_privileges
35.15.	column_udt_usage
35.16.	columns
35.17.	constraint_column_usage
35.18.	constraint_table_usage
35.19.	data_type_privileges
35.20.	domain_constraints
35.21.	domain_udt_usage
35.22.	domains
35.23.	element_types
35.24.	enabled_roles
35.25.	foreign_data_wrapper_options
35.26.	foreign_data_wrappers
35.27.	foreign_server_options
35.28.	foreign_servers
35.29.	foreign_table_options
35.30.	foreign_tables
35.31.	key_column_usage
35.32.	parameters
35.33.	referential_constraints
35.34.	role_column_grants



35.35.	role_routine_grants
35.36.	role_table_grants
35.37.	role_udt_grants
35.38.	role_usage_grants
35.39.	routine_privileges
35.40.	routines
35.41.	schemata
35.42.	sequences
35.43.	sql_features
35.44.	sql_implementation_info
35.45.	sql_languages
35.46.	sql_packages
35.47.	sql_parts
35.48.	sql_sizing
35.49.	sql_sizing_profiles
35.50.	table_constraints
35.51.	table_privileges
35.52.	tables
35.53.	transforms
35.54.	triggered_update_columns
35.55.	triggers
35.56.	udt_privileges
35.57.	usage_privileges
35.58.	user_defined_types
35.59.	user_mapping_options
35.60.	user_mappings
35.61.	view_column_usage
35.62.	view_routine_usage
35.63.	view_table_usage
35.64.	views

	SQL		—	
PostgreSQL-

:	 	SQL	
check_constraint_routine_usage



check_constraintsdomain_constraints	referential_constraints

constraint_column_usage

constraint_table_usagetable_constraints
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35.1.	

information_schema
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35.2.	

cardinal_number

character_data

sql_identifier

	SQL	 character_data

time_stamp

timestamp	with	time	zone

yes_or_no

YESNO/ boolean	SQL	

information_schema_catalog_name
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	35.	



35.3.	information_schema_catalog_name

information_schema_catalog_nameSQL	

	35-1.	 information_schema_catalog_name

catalog_name sql_identifier

administrable_role_authorizations
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	35.	



35.4.	administrable_role_authorizations

administrable_role_authorizations

	35-2.	 administrable_role_authorizations

grantee sql_identifier

role_name sql_identifier

is_grantable yes_or_no 	 YES

information_schema_catalog_name applicable_roles
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35.5.	applicable_roles

applicable_roles

	35-3.	 applicable_roles

grantee sql_identifier

role_name sql_identifier

is_grantable yes_or_no YES NO

administrable_role_authorizations attributes



PostgreSQL	9.6.0	
	35.	



35.6.	attributes

attributes	PostgreSQL	

	35-4.	 attributes

udt_catalog sql_identifier

udt_schema sql_identifier

udt_name sql_identifier

attribute_name sql_identifier

ordinal_position cardinal_number 	1	
attribute_default character_data

is_nullable yes_or_no

data_type character_data
element_types

DEFINED

attribute_udt_name

character_maximum_length cardinal_number data_type

character_octet_length cardinal_number
data_type

character_set_catalog sql_identifier PostgreSQL
character_set_schema sql_identifier PostgreSQL
character_set_name sql_identifier PostgreSQL
collation_catalog sql_identifier

collation_schema sql_identifier

collation_name sql_identifier



numeric_precision cardinal_number data_type

numeric_precision_radix

10	2

numeric_precision_radix cardinal_number

data_type numeric_precision

numeric_scale	2		10

numeric_scale cardinal_number

data_type

numeric_precision_radix

10	2

datetime_precision cardinal_number
data_type

interval_type character_data

data_type

MONTHDAY	TO	SECOND

interval_precision cardinal_number
PostgreSQL

datetime_precision

attribute_udt_catalog sql_identifier

attribute_udt_schema sql_identifier

attribute_udt_name sql_identifier

scope_catalog sql_identifier PostgreSQL
scope_schema sql_identifier PostgreSQL
scope_name sql_identifier PostgreSQL
maximum_cardinality cardinal_number PostgreSQL
dtd_identifier sql_identifier

is_derived_reference_attribute yes_or_no PostgreSQL

	35.16	

applicable_roles character_sets
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35.7.	character_sets

character_sets	PostgreSQL	

	SQL	

character	repertoire

UNICODEUCSLATIN1	SQL	

character	encoding	form

	SQL	

character	set

	SQL	

	PostgreSQL	 ""

	35-5.	 character_sets

character_set_catalog sql_identifier

character_set_schema sql_identifier

character_set_name sql_identifier

character_repertoire sql_identifier UTF8UCS

form_of_use sql_identifier

default_collate_catalog sql_identifier



default_collate_schema sql_identifier

default_collate_name sql_identifier

attributes check_constraint_routine_usage
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35.8.	check_constraint_routine_usage

check_constraint_routine_usage

	35-6.	 check_constraint_routine_usage

constraint_catalog sql_identifier

constraint_schema sql_identifier

constraint_name sql_identifier

specific_catalog sql_identifier

specific_schema sql_identifier

specific_name sql_identifier
"" 	35.40

character_sets check_constraints
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35.9.	check_constraints

check_constraints

	35-7.	 check_constraints

constraint_catalog sql_identifier

constraint_schema sql_identifier

constraint_name sql_identifier

check_clause character_data

check_constraint_routine_usage collations
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35.10.	collations

collations

	35-8.	 collations

collation_catalog sql_identifier

collation_schema sql_identifier

collation_name sql_identifier

pad_attribute character_data
NO	PAD PAD	SPACE

PostgreSQL	

check_constraints collation_character_set_applicability
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35.11.	collation_character_set_applicability

collation_character_set_applicability	PostgreSQL	 	35.7

	35-9.	 collation_character_set_applicability

collation_catalog sql_identifier

collation_schema sql_identifier

collation_name sql_identifier

character_set_catalog sql_identifier

character_set_schema sql_identifier

character_set_name sql_identifier

collations column_domain_usage
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35.12.	column_domain_usage

column_domain_usage

	35-10.	 column_domain_usage

domain_catalog sql_identifier

domain_schema sql_identifier

domain_name sql_identifier

table_catalog sql_identifier

table_schema sql_identifier

table_name sql_identifier

column_name sql_identifier

collation_character_set_applicability column_options
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35.13.	column_options

column_options

	35-11.	 column_options

table_catalog sql_identifier

table_schema sql_identifier

table_name sql_identifier

column_name sql_identifier

option_name sql_identifier

option_value character_data

column_domain_usage column_privileges
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35.14.	column_privileges

column_privileges

	

	35-12.	 column_privileges

grantor sql_identifier

grantee sql_identifier

table_catalog sql_identifier

table_schema sql_identifier

table_name sql_identifier

column_name sql_identifier

privilege_type character_data SELECT	INSERTUPDATE	REFERENCES
is_grantable yes_or_no YESNO

column_options column_udt_usage
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35.15.	column_udt_usage

column_udt_usage PostgreSQL 	35.16	

	35-13.	 column_udt_usage

udt_catalog sql_identifier

udt_schema sql_identifier

udt_name sql_identifier

table_catalog sql_identifier

table_schema sql_identifier

table_name sql_identifier

column_name sql_identifier

column_privileges columns
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35.16.	columns

columns oid

	35-14.	 columns

table_catalog sql_identifier

table_schema sql_identifier

table_name sql_identifier

column_name sql_identifier

ordinal_position cardinal_number 	1	
column_default character_data

is_nullable yes_or_no YESNO

data_type character_data ARRAYUSER-DEFINED udt_name

character_maximum_length cardinal_number data_type

character_octet_length cardinal_number
data_type

numeric_precision cardinal_number

data_type

numeric_precision_radix

10	2

numeric_precision_radix cardinal_number

data_type numeric_precision

numeric_scale	2		10

numeric_scale cardinal_number

data_type

numeric_precision_radix

10	2



datetime_precision cardinal_number data_type

interval_type character_data

data_type YEAR	TO

MONTHDAY	TO	SECOND

interval_precision cardinal_number
PostgreSQL

datetime_precision

character_set_catalog sql_identifier PostgreSQL
character_set_schema sql_identifier PostgreSQL
character_set_name sql_identifier PostgreSQL
collation_catalog sql_identifier

collation_schema sql_identifier

collation_name sql_identifier

domain_catalog sql_identifier

domain_schema sql_identifier

domain_name sql_identifier

udt_catalog sql_identifier

udt_schema sql_identifier

udt_name sql_identifier

scope_catalog sql_identifier PostgreSQL
scope_schema sql_identifier PostgreSQL
scope_name sql_identifier PostgreSQL
maximum_cardinality cardinal_number PostgreSQL
dtd_identifier sql_identifier

is_self_referencing yes_or_no PostgreSQL
is_identity yes_or_no PostgreSQL
identity_generation character_data PostgreSQL
identity_start character_data PostgreSQL



identity_increment character_data PostgreSQL
identity_maximum character_data PostgreSQL
identity_minimum character_data PostgreSQL
identity_cycle yes_or_no PostgreSQL
is_generated character_data PostgreSQL
generation_expression character_data PostgreSQL
is_updatable yes_or_no YESNO

	SQL	 PostgreSQL data_type PostgreSQL

	SQL	

coalesce(domain_name,	udt_name)

column_udt_usage constraint_column_usage
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35.17.	constraint_column_usage

constraint_column_usage

	35-15.	 constraint_column_usage

table_catalog sql_identifier

table_schema sql_identifier

table_name sql_identifier

column_name sql_identifier

constraint_catalog sql_identifier

constraint_schema sql_identifier

constraint_name sql_identifier

columns constraint_table_usage
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35.18.	constraint_table_usage

constraint_table_usage table_constraints

	35-16.	 constraint_table_usage

table_catalog sql_identifier

table_schema sql_identifier

table_name sql_identifier

constraint_catalog sql_identifier

constraint_schema sql_identifier

constraint_name sql_identifier

constraint_column_usage data_type_privileges
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35.19.	data_type_privileges

data_type_privileges

	35-17.	 data_type_privileges

object_catalog sql_identifier

object_schema sql_identifier

object_name sql_identifier

object_type character_data
TABLE DOMAIN	

ROUTINE

dtd_identifier sql_identifier

constraint_table_usage domain_constraints
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35.20.	domain_constraints

domain_constraints

	35-18.	 domain_constraints

constraint_catalog sql_identifier

constraint_schema sql_identifier

constraint_name sql_identifier

domain_catalog sql_identifier

domain_schema sql_identifier

domain_name sql_identifier

is_deferrable yes_or_no YESNO

initially_deferred yes_or_no YESNO

data_type_privileges domain_udt_usage
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35.21.	domain_udt_usage

domain_udt_usage PostgreSQL

	35-19.	 domain_udt_usage

udt_catalog sql_identifier

udt_schema sql_identifier

udt_name sql_identifier

domain_catalog sql_identifier

domain_schema sql_identifier

domain_name sql_identifier

domain_constraints domains



PostgreSQL	9.6.0	
	35.	



35.22.	domains

domains

	35-20.	 domains

domain_catalog sql_identifier

domain_schema sql_identifier

domain_name sql_identifier

data_type character_data ARRAYUSER-DEFINED

udt_name

character_maximum_length cardinal_number

character_octet_length cardinal_number

character_set_catalog sql_identifier PostgreSQL
character_set_schema sql_identifier PostgreSQL
character_set_name sql_identifier PostgreSQL
collation_catalog sql_identifier

collation_schema sql_identifier

collation_name sql_identifier

numeric_precision cardinal_number numeric_precision_radix

10	2

numeric_precision_radix cardinal_number numeric_scale	2		10

numeric_scale cardinal_number



numeric_precision_radix

10	2

datetime_precision cardinal_number
data_type

interval_type character_data

data_type YEAR	TO

MONTHDAY	TO	SECOND

interval_precision cardinal_number
PostgreSQL

datetime_precision

domain_default character_data

udt_catalog sql_identifier

udt_schema sql_identifier

udt_name sql_identifier

scope_catalog sql_identifier PostgreSQL
scope_schema sql_identifier PostgreSQL
scope_name sql_identifier PostgreSQL
maximum_cardinality cardinal_number PostgreSQL
dtd_identifier sql_identifier

domain_udt_usage element_types
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35.23.	element_types

element_types data_typeARRAY

SELECT	c.column_name,	c.data_type,	e.data_type	AS	element_type

FROM	information_schema.columns	c	LEFT	JOIN	information_schema.element_types	e

					ON	((c.table_catalog,	c.table_schema,	c.table_name,	'TABLE',	c.dtd_identifier)

							=	(e.object_catalog,	e.object_schema,	e.object_name,	e.object_type,	e.collection_type_identifier))

WHERE	c.table_schema	=	'...'	AND	c.table_name	=	'...'

ORDER	BY	c.ordinal_position;

	35-21.	 element_types

object_catalog sql_identifier

object_schema sql_identifier

object_name sql_identifier

object_type character_data

USER-DEFINED

TYPE DOMAIN

ROUTINE

collection_type_identifier sql_identifier

data_type character_data DEFINED

udt_name

character_maximum_length cardinal_number PostgreSQL

character_octet_length cardinal_number
PostgreSQL



character_set_catalog sql_identifier PostgreSQL
character_set_schema sql_identifier PostgreSQL
character_set_name sql_identifier PostgreSQL
collation_catalog sql_identifier ,	
collation_schema sql_identifier ,	
collation_name sql_identifier ,	
numeric_precision cardinal_number PostgreSQL
numeric_precision_radix cardinal_number PostgreSQL
numeric_scale cardinal_number PostgreSQL
datetime_precision cardinal_number PostgreSQL
interval_type character_data PostgreSQL
interval_precision cardinal_number PostgreSQL
domain_default character_data

udt_catalog sql_identifier

udt_schema sql_identifier

udt_name sql_identifier

scope_catalog sql_identifier PostgreSQL
scope_schema sql_identifier PostgreSQL
scope_name sql_identifier PostgreSQL
maximum_cardinality cardinal_number PostgreSQL
dtd_identifier sql_identifier

domains enabled_roles
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35.24.	enabled_roles

enabled_roles""

"" applicable_roles

	35-22.	 enabled_roles

role_name sql_identifier

element_types foreign_data_wrapper_options
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35.25.	foreign_data_wrapper_options

foreign_data_wrapper_options

	35-23.	 foreign_data_wrapper_options

foreign_data_wrapper_catalog sql_identifier

foreign_data_wrapper_name sql_identifier

option_name sql_identifier

option_value character_data

enabled_roles foreign_data_wrappers
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35.26.	foreign_data_wrappers

foreign_data_wrappers

	35-24.	 foreign_data_wrappers

foreign_data_wrapper_catalog sql_identifier

foreign_data_wrapper_name sql_identifier

authorization_identifier sql_identifier

library_name character_data

foreign_data_wrapper_language character_data

foreign_data_wrapper_options foreign_server_options
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35.27.	foreign_server_options

foreign_server_options

	35-25.	 foreign_server_options

foreign_server_catalog sql_identifier

foreign_server_name sql_identifier

option_name sql_identifier

option_value character_data

foreign_data_wrappers foreign_servers
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35.28.	foreign_servers

foreign_servers

	35-26.	 foreign_servers

foreign_server_catalog sql_identifier

foreign_server_name sql_identifier

foreign_data_wrapper_catalog sql_identifier

foreign_data_wrapper_name sql_identifier

foreign_server_type character_data

foreign_server_version character_data

authorization_identifier sql_identifier

foreign_server_options foreign_table_options
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35.29.	foreign_table_options

foreign_table_options

	35-27.	 foreign_table_options

foreign_table_catalog sql_identifier

foreign_table_schema sql_identifier

foreign_table_name sql_identifier

option_name sql_identifier

option_value character_data

foreign_servers foreign_tables
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35.30.	foreign_tables

foreign_tables

	35-28.	 foreign_tables

foreign_table_catalog sql_identifier

foreign_table_schema sql_identifier

foreign_table_name sql_identifier

foreign_server_catalog sql_identifier

foreign_server_name sql_identifier

foreign_table_options key_column_usage



PostgreSQL	9.6.0	
	35.	



35.31.	key_column_usage

key_column_usage

	35-29.	 key_column_usage

constraint_catalog sql_identifier

constraint_schema sql_identifier

constraint_name sql_identifier

table_catalog sql_identifier

table_schema sql_identifier

table_name sql_identifier

column_name sql_identifier

ordinal_position cardinal_number 	1	

position_in_unique_constraint cardinal_number
	1	

foreign_tables parameters
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35.32.	parameters

parameters

	35-30.	 parameters

specific_catalog sql_identifier

specific_schema sql_identifier

specific_name sql_identifier "" 	35.40	
ordinal_position cardinal_number 	1	
parameter_mode character_data IN	 OUT	
is_result yes_or_no PostgreSQL
as_locator yes_or_no PostgreSQL
parameter_name sql_identifier

data_type character_data
element_types ARRAY

USER-DEFINED

udt_name

character_maximum_length cardinal_number PostgreSQL
character_octet_length cardinal_number PostgreSQL
character_set_catalog sql_identifier PostgreSQL
character_set_schema sql_identifier PostgreSQL
character_set_name sql_identifier PostgreSQL
collation_catalog sql_identifier PostgreSQL
collation_schema sql_identifier PostgreSQL
collation_name sql_identifier PostgreSQL



numeric_precision cardinal_number PostgreSQL
numeric_precision_radix cardinal_number PostgreSQL
numeric_scale cardinal_number PostgreSQL
datetime_precision cardinal_number PostgreSQL
interval_type character_data PostgreSQL
interval_precision cardinal_number PostgreSQL
udt_catalog sql_identifier

udt_schema sql_identifier

udt_name sql_identifier

scope_catalog sql_identifier PostgreSQL
scope_schema sql_identifier PostgreSQL
scope_name sql_identifier PostgreSQL
maximum_cardinality cardinal_number PostgreSQL
dtd_identifier sql_identifier

parameter_default character_data

key_column_usage referential_constraints
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35.33.	referential_constraints

referential_constraints SELECT

	35-31.	 referential_constraints

constraint_catalog sql_identifier

constraint_schema sql_identifier

constraint_name sql_identifier

unique_constraint_catalog sql_identifier

unique_constraint_schema sql_identifier

unique_constraint_name sql_identifier

match_option character_data 	 FULLPARTIAL

update_rule character_data

	 CASCADESET	NULL

DEFAULTRESTRICT	NO
ACTION

delete_rule character_data

	 CASCADESET	NULL

DEFAULTRESTRICT	NO
ACTION

parameters role_column_grants
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35.34.	role_column_grants

role_column_grants column_privileges column_privileges

PUBLIC

	35-32.	 role_column_grants

grantor sql_identifier

grantee sql_identifier

table_catalog sql_identifier

table_schema sql_identifier

table_name sql_identifier

column_name sql_identifier

privilege_type character_data SELECT	INSERTUPDATE	REFERENCES
is_grantable yes_or_no YESNO

referential_constraints role_routine_grants
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35.35.	role_routine_grants

role_routine_grants routine_privileges routine_privileges

PUBLIC

	35-33.	 role_routine_grants

grantor sql_identifier

grantee sql_identifier

specific_catalog sql_identifier

specific_schema sql_identifier

specific_name sql_identifier
"" 	35.40

routine_catalog sql_identifier

routine_schema sql_identifier

routine_name sql_identifier

privilege_type character_data EXECUTE

is_grantable yes_or_no YESNO

role_column_grants role_table_grants
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35.36.	role_table_grants

role_table_grants table_privileges table_privileges PUBLIC

	35-34.	 role_table_grants

grantor sql_identifier

grantee sql_identifier

table_catalog sql_identifier

table_schema sql_identifier

table_name sql_identifier

privilege_type character_data
SELECT	INSERTUPDATE

DELETETRUNCATE	REFERENCESTRIGGER
is_grantable yes_or_no YESNO

with_hierarchy yes_or_no

	SQL	 WITH	HIERARCHY	OPTION

	PostgreSQL	
SELECT SELECTYESNO

role_routine_grants role_udt_grants
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35.37.	role_udt_grants

role_udt_grantsUSAGE udt_privileges udt_privileges PUBLIC

	PostgreSQL	 PUBLIC

	35-35.	 role_udt_grants

grantor sql_identifier

grantee sql_identifier

udt_catalog sql_identifier

udt_schema sql_identifier

udt_name sql_identifier

privilege_type character_data TYPE	USAGE

is_grantable yes_or_no YESNO

role_table_grants role_usage_grants
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35.38.	role_usage_grants

role_usage_grantsUSAGE usage_privileges usage_privileges

PUBLIC

	35-36.	 role_usage_grants

grantor sql_identifier

grantee sql_identifier

object_catalog sql_identifier

object_schema sql_identifier

object_name sql_identifier

object_type character_data
COLLATIONDOMAINFOREIGN	DATA

WRAPPERFOREIGN	SERVERSEQUENCE

privilege_type character_data USAGE

is_grantable yes_or_no YESNO

role_udt_grants routine_privileges
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35.39.	routine_privileges

routine_privileges

	35-37.	 routine_privileges

grantor sql_identifier

grantee sql_identifier

specific_catalog sql_identifier

specific_schema sql_identifier

specific_name sql_identifier
"" 	35.40

routine_catalog sql_identifier

routine_schema sql_identifier

routine_name sql_identifier

privilege_type character_data EXECUTE

is_grantable yes_or_no YESNO

role_usage_grants routines
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35.40.	routines

routines

	35-38.	 routines

specific_catalog sql_identifier

specific_schema sql_identifier

specific_name sql_identifier ""
routine_catalog sql_identifier

routine_schema sql_identifier

routine_name sql_identifier

routine_type character_data FUNCTION

module_catalog sql_identifier PostgreSQL
module_schema sql_identifier PostgreSQL
module_name sql_identifier PostgreSQL
udt_catalog sql_identifier PostgreSQL
udt_schema sql_identifier PostgreSQL
udt_name sql_identifier PostgreSQL

data_type character_data

element_types

ARRAYUSER-

DEFINED

type_udt_name

character_maximum_length cardinal_number PostgreSQL
character_octet_length cardinal_number PostgreSQL
character_set_catalog sql_identifier



PostgreSQL
character_set_schema sql_identifier PostgreSQL
character_set_name sql_identifier PostgreSQL
collation_catalog sql_identifier PostgreSQL
collation_schema sql_identifier PostgreSQL
collation_name sql_identifier PostgreSQL
numeric_precision cardinal_number PostgreSQL
numeric_precision_radix cardinal_number PostgreSQL
numeric_scale cardinal_number PostgreSQL
datetime_precision cardinal_number PostgreSQL
interval_type character_data PostgreSQL
interval_precision cardinal_number PostgreSQL
type_udt_catalog sql_identifier

type_udt_schema sql_identifier

type_udt_name sql_identifier

scope_catalog sql_identifier PostgreSQL
scope_schema sql_identifier PostgreSQL
scope_name sql_identifier PostgreSQL
maximum_cardinality cardinal_number PostgreSQL
dtd_identifier sql_identifier

routine_body character_data
	SQL	
EXTERNAL

routine_definition character_data

SQL	
routine_bodySQL

PostgreSQL

	C	



external_name character_data

routine_definition

external_language character_data

parameter_style character_data
GENERALSQL	

PostgreSQL

is_deterministic yes_or_no

	SQL	
NO PostgreSQL

sql_data_access character_data
MODIFIES	SQL	

PostgreSQL
is_null_call yes_or_no

sql_path character_data PostgreSQL

schema_level_routine yes_or_no
YES

PostgreSQL
max_dynamic_result_sets cardinal_number PostgreSQL
is_user_defined_cast yes_or_no PostgreSQL
is_implicitly_invocable yes_or_no PostgreSQL

security_type character_data
DEFINER

to_sql_specific_catalog sql_identifier PostgreSQL
to_sql_specific_schema sql_identifier PostgreSQL
to_sql_specific_name sql_identifier PostgreSQL
as_locator yes_or_no PostgreSQL
created time_stamp PostgreSQL
last_altered time_stamp PostgreSQL
new_savepoint_level yes_or_no PostgreSQL

is_udt_dependent yes_or_no
NOYESPostgreSQL



result_cast_from_data_type character_data PostgreSQL
result_cast_as_locator yes_or_no PostgreSQL
result_cast_char_max_length cardinal_number PostgreSQL
result_cast_char_octet_length character_data PostgreSQL
result_cast_char_set_catalog sql_identifier PostgreSQL
result_cast_char_set_schema sql_identifier PostgreSQL
result_cast_char_set_name sql_identifier PostgreSQL
result_cast_collation_catalog sql_identifier PostgreSQL
result_cast_collation_schema sql_identifier PostgreSQL
result_cast_collation_name sql_identifier PostgreSQL
result_cast_numeric_precision cardinal_number PostgreSQL
result_cast_numeric_precision_radix cardinal_number PostgreSQL
result_cast_numeric_scale cardinal_number PostgreSQL
result_cast_datetime_precision character_data PostgreSQL
result_cast_interval_type character_data PostgreSQL
result_cast_interval_precision cardinal_number PostgreSQL
result_cast_type_udt_catalog sql_identifier PostgreSQL
result_cast_type_udt_schema sql_identifier PostgreSQL
result_cast_type_udt_name sql_identifier PostgreSQL
result_cast_scope_catalog sql_identifier PostgreSQL
result_cast_scope_schema sql_identifier PostgreSQL
result_cast_scope_name sql_identifier PostgreSQL
result_cast_maximum_cardinality cardinal_number PostgreSQL
result_cast_dtd_identifier sql_identifier PostgreSQL

routine_privileges schemata
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35.41.	schemata

schemata

	35-39.	 schemata

catalog_name sql_identifier

schema_name sql_identifier

schema_owner sql_identifier

default_character_set_catalog sql_identifier PostgreSQL
default_character_set_schema sql_identifier PostgreSQL
default_character_set_name sql_identifier PostgreSQL
sql_path character_data PostgreSQL

routines sequences
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35.42.	sequences

sequences

	35-40.	 sequences

sequence_catalog sql_identifier

sequence_schema sql_identifier

sequence_name sql_identifier

data_type character_data PostgreSQL

numeric_precision cardinal_number numeric_precision_radix

10	2

numeric_precision_radix cardinal_number
numeric_precision

	2		10

numeric_scale cardinal_number numeric_precision_radix

10	2
start_value character_data

minimum_value character_data

maximum_value character_data

increment character_data

cycle_option yes_or_no YESNO

	SQL	



schemata sql_features
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35.43.	sql_features

sql_features	SQL	 PostgreSQL 	D

	35-41.	 sql_features

feature_id character_data

feature_name character_data

sub_feature_id character_data

sub_feature_name character_data

is_supported yes_or_no PostgreSQL YES

is_verified_by character_data PostgreSQL
comments character_data

sequences sql_implementation_info
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35.44.	sql_implementation_info

sql_implementation_info	SQL		ODBC		ODBC	

	35-42.	 sql_implementation_info

implementation_info_id character_data

implementation_info_name character_data

integer_value cardinal_number

character_value character_data

comments character_data

sql_features sql_languages
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35.45.	sql_languages

sql_languagesPostgreSQL	SQL	 PostgreSQL	C		SQL	

SQL

	SQL:2008		SQL		SQL:2003	

	35-43.	 sql_languages

sql_language_source character_data

sql_language_year character_data
sql_language_source

sql_language_conformance character_data
	ISO
9075:2003	 CORE

sql_language_integrity character_data 	SQL	
sql_language_implementation character_data

sql_language_binding_style character_data DIRECT

sql_language_programming_language character_data

EMBEDDED

PostgreSQL	C

sql_implementation_info sql_packages
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35.46.	sql_packages

sql_packages	SQL	 PostgreSQL 	D

	35-44.	 sql_packages

feature_id character_data

feature_name character_data

is_supported yes_or_no PostgreSQL YESNO

is_verified_by character_data PostgreSQL
comments character_data

sql_languages sql_parts
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35.47.	sql_parts

sql_parts	SQL	 PostgreSQL

	35-45.	 sql_parts

feature_id character_data

feature_name character_data

is_supported yes_or_no PostgreSQL YESNO

is_verified_by character_data PostgreSQL
comments character_data

sql_packages sql_sizing
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35.48.	sql_sizing

sql_sizingPostgreSQL	ODBC		ODBC	

	35-46.	 sql_sizing

sizing_id cardinal_number

sizing_name character_data

supported_value cardinal_number 	0
comments character_data

sql_parts sql_sizing_profiles
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35.49.	sql_sizing_profiles

sql_sizing_profiles	SQL		profile	 sql_sizing PostgreSQL

SQL	profile

	35-47.	 sql_sizing_profiles

sizing_id cardinal_number

sizing_name character_data

profile_id character_data 	profile	

required_value cardinal_number
	SQL	profile		profile		0
	profile	

comments character_data 	profile	

sql_sizing table_constraints
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35.50.	table_constraints

table_constraints SELECT

	35-48.	 table_constraints

constraint_catalog sql_identifier

constraint_schema sql_identifier

constraint_name sql_identifier

table_catalog sql_identifier

table_schema sql_identifier

table_name sql_identifier

constraint_type character_data
CHECK	FOREIGN	KEYPRIMARY

KEYUNIQUE

is_deferrable yes_or_no YESNO

initially_deferred yes_or_no YESNO

sql_sizing_profiles table_privileges
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35.51.	table_privileges

table_privileges

	35-49.	 table_privileges

grantor sql_identifier

grantee sql_identifier

table_catalog sql_identifier

table_schema sql_identifier

table_name sql_identifier

privilege_type character_data
SELECT	INSERTUPDATE

DELETETRUNCATE	REFERENCESTRIGGER
is_grantable yes_or_no YESNO

with_hierarchy yes_or_no

	SQL	 WITH	HIERARCHY	OPTION

	PostgreSQL	
SELECT SELECTYESNO

table_constraints tables



PostgreSQL	9.6.0	
	35.	



35.52.	tables

tables

	35-50.	 tables

table_catalog sql_identifier

table_schema sql_identifier

table_name sql_identifier

table_type character_data

BASE	TABLE

VIEW FOREIGN

TABLE LOCAL

TEMPORARY

self_referencing_column_name sql_identifier PostgreSQL
reference_generation character_data PostgreSQL
user_defined_type_catalog sql_identifier

user_defined_type_schema sql_identifier

user_defined_type_name sql_identifier

is_insertable_into yes_or_no YES

is_typed yes_or_no YESNO

commit_action character_data

table_privileges transforms
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35.53.	transforms

transforms	 	

	35-51.	 transforms	

udt_catalog sql_identifier

udt_schema sql_identifier

udt_name sql_identifier

specific_catalog sql_identifier

specific_schema sql_identifier

specific_name sql_identifier "" 	35.40	

group_name sql_identifier
SQL	 "" 	
	

transform_type character_data FROM	SQLTO	SQL

tables triggered_update_columns
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35.54.	triggered_update_columns

UPDATE	OF	column1,	column2 triggered_update_columns

SELECT

	35-52.	 triggered_update_columns

trigger_catalog sql_identifier

trigger_schema sql_identifier

trigger_name sql_identifier

event_object_catalog sql_identifier

event_object_schema sql_identifier

event_object_table sql_identifier

event_object_column sql_identifier

transforms triggers
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35.55.	triggers

triggers SELECT

	35-53.	 triggers

trigger_catalog sql_identifier

trigger_schema sql_identifier

trigger_name sql_identifier

event_manipulation character_data INSERT

event_object_catalog sql_identifier

event_object_schema sql_identifier

event_object_table sql_identifier

action_order cardinal_number

action_condition character_data WHEN

action_statement character_data

	 EXECUTE

PROCEDURE

function(...)
action_orientation character_data

action_timing character_data
BEFORE

OF

action_reference_old_table sql_identifier PostgreSQL
action_reference_new_table sql_identifier PostgreSQL
action_reference_old_row sql_identifier PostgreSQL
action_reference_new_row sql_identifier PostgreSQL
created time_stamp PostgreSQL



Triggers	in	PostgreSQL	SQL	 PostgreSQL
trigger_catalogtrigger_schema PostgreSQL ON	INSERT	OR

UPDATE	SQL	 triggers(trigger_catalog,

trigger_schema,	event_object_table,	trigger_name,

event_manipulation)(trigger_catalog,	trigger_schema,	trigger_name)

	SQL		SQL	

:	 PostgreSQL	9.1		 action_timing

action_reference_old_table	action_reference_new_table

action_reference_old_row	action_reference_new_row	

condition_timing	condition_reference_old_table

condition_reference_new_table	condition_reference_old_row

condition_reference_new_row		SQL:1999		SQL:2003	

triggered_update_columns udt_privileges



PostgreSQL	9.6.0	
	35.	



35.56.	udt_privileges

udt_privileges	 USAGE	

	35-54.	 udt_privileges

grantor sql_identifier

grantee sql_identifier

udt_catalog sql_identifier

udt_schema sql_identifier

udt_name sql_identifier

privilege_type character_data TYPE	USAGE

is_grantable yes_or_no YESNO

triggers usage_privileges
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35.57.	usage_privileges

usage_privilegesUSAGE PostgreSQL

PostgreSQL PUBLICUSAGE

	PostgreSQL	 USAGESELECTUPDATE

	35-55.	 usage_privileges

grantor sql_identifier

grantee sql_identifier

object_catalog sql_identifier

object_schema sql_identifier

object_name sql_identifier

object_type character_data
COLLATIONDOMAINFOREIGN	DATA

WRAPPERFOREIGN	SERVERSEQUENCE

privilege_type character_data USAGE

is_grantable yes_or_no YESNO

udt_privileges user_defined_types
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35.58.	user_defined_types

user_defined_types

SQL	 PostgreSQL PostgreSQL
user_defined_type_category PostgreSQL 	35.22	

	35-56.	 user_defined_types

user_defined_type_catalog sql_identifier

user_defined_type_schema sql_identifier

user_defined_type_name sql_identifier

user_defined_type_category character_data STRUCTURED

is_instantiable yes_or_no PostgreSQL
is_final yes_or_no PostgreSQL
ordering_form character_data PostgreSQL
ordering_category character_data PostgreSQL
ordering_routine_catalog sql_identifier PostgreSQL
ordering_routine_schema sql_identifier PostgreSQL
ordering_routine_name sql_identifier PostgreSQL
reference_type character_data PostgreSQL
data_type character_data PostgreSQL
character_maximum_length cardinal_number PostgreSQL
character_octet_length cardinal_number PostgreSQL
character_set_catalog sql_identifier PostgreSQL
character_set_schema sql_identifier PostgreSQL



character_set_name sql_identifier PostgreSQL
collation_catalog sql_identifier PostgreSQL
collation_schema sql_identifier PostgreSQL
collation_name sql_identifier PostgreSQL
numeric_precision cardinal_number PostgreSQL
numeric_precision_radix cardinal_number PostgreSQL
numeric_scale cardinal_number PostgreSQL
datetime_precision cardinal_number PostgreSQL
interval_type character_data PostgreSQL
interval_precision cardinal_number PostgreSQL
source_dtd_identifier sql_identifier PostgreSQL
ref_dtd_identifier sql_identifier PostgreSQL

usage_privileges user_mapping_options
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35.59.	user_mapping_options

user_mapping_options

	35-57.	 user_mapping_options

authorization_identifier sql_identifier PUBLIC

foreign_server_catalog sql_identifier

foreign_server_name sql_identifier

option_name sql_identifier

option_value character_data PUBLIC

user_defined_types user_mappings
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35.60.	user_mappings

user_mappings

	35-58.	 user_mappings

authorization_identifier sql_identifier PUBLIC

foreign_server_catalog sql_identifier

foreign_server_name sql_identifier

user_mapping_options view_column_usage
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35.61.	view_column_usage

view_column_usage SELECT

:	

	35-59.	 view_column_usage

view_catalog sql_identifier

view_schema sql_identifier

view_name sql_identifier

table_catalog sql_identifier

table_schema sql_identifier

table_name sql_identifier

column_name sql_identifier

user_mappings view_routine_usage
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35.62.	view_routine_usage

view_routine_usage SELECT

	35-60.	 view_routine_usage

table_catalog sql_identifier

table_schema sql_identifier

table_name sql_identifier

specific_catalog sql_identifier

specific_schema sql_identifier

specific_name sql_identifier
"" 	35.40

view_column_usage view_table_usage
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35.63.	view_table_usage

view_table_usage SELECT

:	

	35-61.	 view_table_usage

view_catalog sql_identifier

view_schema sql_identifier

view_name sql_identifier

table_catalog sql_identifier

table_schema sql_identifier

table_name sql_identifier

view_routine_usage views
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35.64.	views

views

	35-62.	 views

table_catalog sql_identifier

table_schema sql_identifier

table_name sql_identifier

view_definition character_data

check_option character_data PostgreSQL

is_updatable yes_or_no
UPDATE

NO

is_insertable_into yes_or_no INSERT

is_trigger_updatable yes_or_no
INSTEAD	OF

YESNO

is_trigger_deletable yes_or_no
INSTEAD	OF

YESNO

is_trigger_insertable_into yes_or_no
INSTEAD	OF

YESNO

view_table_usage
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36.1.	

PostgreSQL DBMS PostgreSQL
PostgreSQL PostgreSQL PostgreSQL
DBMS

PostgreSQL PostgreSQL SQL "" PostgreSQL

	 SQL PostgreSQL
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36.2.	PostgreSQL

PostgreSQL



36.2.1.	

SQL	C int4 PostgreSQL



36.2.2.	

CREATE	TYPE"stand-alone"



36.2.3.	

SQLCREATE	DOMAIN



36.2.4.	

"" 	8-25



36.2.5.	

anyelementanyarrayanynonarrayanyenumanyrange

anyarrayanyelementanyarray anyelement anyrange

anyelementanyrange anyelement anynonarrayanyelement

anyenumanyelement

f(anyarray)	returns	anyenum

anynonarrayanyenum anyelement f(anyelement,	anyenum)

f(anyenum,	anyenum)

	36.4.5	 VARIADIC	anyarray
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36.3.	

PostgreSQL

SQL 	36.4	

PL/pgSQLPL/Tcl 	36.7	

	36.8	

C	 	36.9	

SQL SQL SQL

CREATE	FUNCTION PostgreSQLsrc/tutorialfuncs.sqlfuncs.c

PostgreSQL SQL
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36.4.	SQL

SQL		SQL	

	SQL	 SETOF	sometype RETURNS	TABLE(

	SQL		SQL	

SQL SELECT INSERTUPDATEDELETE	SQL	 SQL

COMMITSAVEPOINT VACUUM SELECTRETURNING void

emp

CREATE	FUNCTION	clean_emp()	RETURNS	void	AS	'

				DELETE	FROM	emp

								WHERE	salary	<	0;

'	LANGUAGE	SQL;

SELECT	clean_emp();

	clean_emp

-----------

(1	row)

:	 SQL		SQL	

TABLE	foo	(...);	INSERT	INTO	foo	VALUES(...);	SQL	

INSERTfoo PL/PgSQL	SQL	

CREATE	FUNCTION 	4.1.2.4	 '\ 	4.1.2.1	



36.4.1.	SQL

	SQL	

	SQL	

	SQL	

$n $1 $2

	 argname.fieldname	$1.fieldname	

SQL	

INSERT	INTO	mytable	VALUES	($1);

INSERT	INTO	$1	VALUES	(42);

:	 	SQL	 PostgreSQL	9.2	 $n



36.4.2.	SQL

SQL integer

CREATE	FUNCTION	one()	RETURNS	integer	AS	$$

				SELECT	1	AS	result;

$$	LANGUAGE	SQL;

--	Alternative	syntax	for	string	literal:

CREATE	FUNCTION	one()	RETURNS	integer	AS	'

				SELECT	1	AS	result;

'	LANGUAGE	SQL;

SELECT	one();

	one

-----

			1

result oneresult

SQL

CREATE	FUNCTION	add_em(x	integer,	y	integer)	RETURNS	integer	AS	$$

				SELECT	x	+	y;

$$	LANGUAGE	SQL;

SELECT	add_em(1,	2)	AS	answer;

	answer

--------

						3



CREATE	FUNCTION	add_em(integer,	integer)	RETURNS	integer	AS	$$

				SELECT	$1	+	$2;

$$	LANGUAGE	SQL;

SELECT	add_em(1,	2)	AS	answer;

	answer

--------

						3

CREATE	FUNCTION	tf1	(accountno	integer,	debit	numeric)	RETURNS	integer	AS	$$

				UPDATE	bank

								SET	balance	=	balance	-	debit

								WHERE	accountno	=	tf1.accountno;

				SELECT	1;

$$	LANGUAGE	SQL;

	17		$100.00

SELECT	tf1(17,	100.0);

accountnobank	 UPDATE	

	

	1

CREATE	FUNCTION	tf1	(accountno	integer,	debit	numeric)	RETURNS	integer	AS	$$

				UPDATE	bank

								SET	balance	=	balance	-	debit

								WHERE	accountno	=	tf1.accountno;

				SELECT	balance	FROM	bank	WHERE	accountno	=	tf1.accountno;

$$	LANGUAGE	SQL;



	 RETURNING

CREATE	FUNCTION	tf1	(accountno	integer,	debit	numeric)	RETURNS	integer	AS	$$

				UPDATE	bank

								SET	balance	=	balance	-	debit

								WHERE	accountno	=	tf1.accountno

				RETURNING	balance;

$$	LANGUAGE	SQL;



36.4.3.	SQL

	

CREATE	TABLE	emp	(

				name								text,

				salary						numeric,

				age									integer,

				cubicle					point

);

INSERT	INTO	emp	VALUES	('Bill',	4200,	45,	'(2,1)');

CREATE	FUNCTION	double_salary(emp)	RETURNS	numeric	AS	$$

				SELECT	$1.salary	*	2	AS	salary;

$$	LANGUAGE	SQL;

SELECT	name,	double_salary(emp.*)	AS	dream

				FROM	emp

				WHERE	emp.cubicle	~=	point	'(2,1)';

	name	|	dream

------+-------

	Bill	|		8400

$1.salary	 SELECT*	

SELECT	name,	double_salary(emp)	AS	dream

				FROM	emp

				WHERE	emp.cubicle	~=	point	'(2,1)';

ROW	

SELECT	name,	double_salary(ROW(name,	salary*1.1,	age,	cubicle))	AS	dream



				FROM	emp;

emp

CREATE	FUNCTION	new_emp()	RETURNS	emp	AS	$$

				SELECT	text	'None'	AS	name,

								1000.0	AS	salary,

								25	AS	age,

								point	'(2,2)'	AS	cubicle;

$$	LANGUAGE	SQL;

ERROR:		function	declared	to	return	emp	returns	varchar	instead	of	text	at	column	1

CREATE	FUNCTION	new_emp()	RETURNS	emp	AS	$$

				SELECT	ROW('None',	1000.0,	25,	'(2,2)')::emp;

$$	LANGUAGE	SQL;

SELECT		



SELECT	new_emp();

									new_emp

--------------------------

	(None,1000.0,25,"(2,2)")

SELECT	*	FROM	new_emp();

	name	|	salary	|	age	|	cubicle

------+--------+-----+---------

	None	|	1000.0	|		25	|	(2,2)

	36.4.7	

	

SELECT	(new_emp()).name;

	name

------

	None

SELECT	new_emp().name;

ERROR:		syntax	error	at	or	near	"."

LINE	1:	SELECT	new_emp().name;

																								^

	 attribute(table)	

SELECT	name(new_emp());

	name

------

	None



--	

--	SELECT	emp.name	AS	youngster	FROM	emp	WHERE	emp.age	<	30;

SELECT	name(emp)	AS	youngster	FROM	emp	WHERE	age(emp)	<	30;

	youngster

-----------

	Sam

	Andy

:	 "" 	

SELECT	emp.name,	emp.double_salary	FROM	emp;

double_salary	

CREATE	FUNCTION	getname(emp)	RETURNS	text	AS	$$

				SELECT	$1.name;

$$	LANGUAGE	SQL;

SELECT	getname(new_emp());

	getname

---------

	None

(1	row)

	36.4.7	



36.4.4.	SQL

CREATE	FUNCTION	add_em	(IN	x	int,	IN	y	int,	OUT	sum	int)

AS	'SELECT	x	+	y'

LANGUAGE	SQL;

SELECT	add_em(3,7);

	add_em

--------

					10

(1	row)

	36.4.2	 add_em

CREATE	FUNCTION	sum_n_product	(x	int,	y	int,	OUT	sum	int,	OUT	product	int)

AS	'SELECT	x	+	y,	x	*	y'

LANGUAGE	SQL;

	SELECT	*	FROM	sum_n_product(11,42);

	sum	|	product

-----+---------

		53	|					462

(1	row)

CREATE	TYPE	sum_prod	AS	(sum	int,	product	int);

CREATE	FUNCTION	sum_n_product	(int,	int)	RETURNS	sum_prod

AS	'SELECT	$1	+	$2,	$1	*	$2'

LANGUAGE	SQL;



	SQL	 PostgreSQL

DROP	FUNCTION	sum_n_product	(x	int,	y	int,	OUT	sum	int,	OUT	product	int);

DROP	FUNCTION	sum_n_product	(int,	int);

IN OUTINOUTVARIADICINOUT VARIADIC



36.4.5.	SQL

"" SQL VARIADIC

CREATE	FUNCTION	mleast(VARIADIC	arr	numeric[])	RETURNS	numeric	AS	$$

				SELECT	min($1[i])	FROM	generate_subscripts($1,	1)	g(i);

$$	LANGUAGE	SQL;

SELECT	mleast(10,	-1,	5,	4.4);

	mleast	

--------

					-1

(1	row)

VARIADIC

SELECT	mleast(ARRAY[10,	-1,	5,	4.4]);				--	

	—	 VARIADIC

	variadic		 	variadic		

SELECT	mleast(VARIADIC	ARRAY[10,	-1,	5,	4.4]);

	variadic		 VARIADIC

VARIADIC	variadic		

SELECT	mleast(VARIADIC	ARRAY[]::numeric[]);



SELECT	mleast()	variadic	 	

	variadic		 	variadic	

SELECT	mleast(VARIADIC	arr	=>	ARRAY[10,	-1,	5,	4.4]);

SELECT	mleast(arr	=>	10);

SELECT	mleast(arr	=>	ARRAY[10,	-1,	5,	4.4]);



36.4.6.	SQL

	 	

CREATE	FUNCTION	foo(a	int,	b	int	DEFAULT	2,	c	int	DEFAULT	3)

RETURNS	int

LANGUAGE	SQL

AS	$$

				SELECT	$1	+	$2	+	$3;

$$;

SELECT	foo(10,	20,	30);

	foo	

-----

		60

(1	row)

SELECT	foo(10,	20);

	foo	

-----

		33

(1	row)

SELECT	foo(10);

	foo	

-----

		15

(1	row)

SELECT	foo();		--	

ERROR:		function	foo()	does	not	exist

=	 DEFAULT



36.4.7.	SQL	

	SQL	 FROM	 	

CREATE	TABLE	foo	(fooid	int,	foosubid	int,	fooname	text);

INSERT	INTO	foo	VALUES	(1,	1,	'Joe');

INSERT	INTO	foo	VALUES	(1,	2,	'Ed');

INSERT	INTO	foo	VALUES	(2,	1,	'Mary');

CREATE	FUNCTION	getfoo(int)	RETURNS	foo	AS	$$

				SELECT	*	FROM	foo	WHERE	fooid	=	$1;

$$	LANGUAGE	SQL;

SELECT	*,	upper(fooname)	FROM	getfoo(1)	AS	t1;

	fooid	|	foosubid	|	fooname	|	upper

-------+----------+---------+-------

					1	|								1	|	Joe					|	JOE

(1	row)

SETOF	



36.4.8.	SQL

	SQL	 SETOF	sometype	 	

FROM	 	

CREATE	FUNCTION	getfoo(int)	RETURNS	SETOF	foo	AS	$$

				SELECT	*	FROM	foo	WHERE	fooid	=	$1;

$$	LANGUAGE	SQL;

SELECT	*	FROM	getfoo(1)	AS	t1;

	fooid	|	foosubid	|	fooname

-------+----------+---------

					1	|								1	|	Joe

					1	|								2	|	Ed

(2	rows)

CREATE	TABLE	tab	(y	int,	z	int);

INSERT	INTO	tab	VALUES	(1,	2),	(3,	4),	(5,	6),	(7,	8);

CREATE	FUNCTION	sum_n_product_with_tab	(x	int,	OUT	sum	int,	OUT	product	int)

RETURNS	SETOF	record

AS	$$

				SELECT	$1	+	tab.y,	$1	*	tab.y	FROM	tab;

$$	LANGUAGE	SQL;

SELECT	*	FROM	sum_n_product_with_tab(10);

	sum	|	product

-----+---------

		11	|						10

		13	|						30



		15	|						50

		17	|						70

(4	rows)

RETURNS	SETOF	record	 	

	 	

SELECT	*	FROM	nodes;

			name				|	parent

-----------+--------

	Top							|

	Child1				|	Top

	Child2				|	Top

	Child3				|	Top

	SubChild1	|	Child1

	SubChild2	|	Child1

(6	rows)

CREATE	FUNCTION	listchildren(text)	RETURNS	SETOF	text	AS	$$

				SELECT	name	FROM	nodes	WHERE	parent	=	$1

$$	LANGUAGE	SQL	STABLE;

SELECT	*	FROM	listchildren('Top');

	listchildren

--------------

	Child1

	Child2

	Child3

(3	rows)

SELECT	name,	child	FROM	nodes,	LATERAL	listchildren(name)	AS	child;

		name		|			child

--------+-----------

	Top				|	Child1

	Top				|	Child2

	Top				|	Child3

	Child1	|	SubChild1

	Child1	|	SubChild2

(5	rows)



	

	 	

SELECT	listchildren('Top');

	listchildren

--------------

	Child1

	Child2

	Child3

(3	rows)

SELECT	name,	listchildren(name)	FROM	nodes;

		name		|	listchildren

--------+--------------

	Top				|	Child1

	Top				|	Child2

	Top				|	Child3

	Child1	|	SubChild1

	Child1	|	SubChild2

(5	rows)

SELECT Child2	Child3 listchildren	

:	 RETURNING	INSERTUPDATE	 DELETE	

:	 FROM	 	



36.4.9.	TABLESQL

	 RETURNS	TABLE(columns)	

	 SETOF

CREATE	FUNCTION	sum_n_product_with_tab	(x	int)

RETURNS	TABLE(sum	int,	product	int)	AS	$$

				SELECT	$1	+	tab.y,	$1	*	tab.y	FROM	tab;

$$	LANGUAGE	SQL;

OUTINOUT	 RETURNS	TABLE	—		 TABLE



36.4.10.	SQL

SQL	 anyelementanyarray	anynonarrayanyenum

make_array

CREATE	FUNCTION	make_array(anyelement,	anyelement)	RETURNS	anyarray	AS	$$

				SELECT	ARRAY[$1,	$2];

$$	LANGUAGE	SQL;

SELECT	make_array(1,	2)	AS	intarray,	make_array('a'::text,	'b')	AS	textarray;

	intarray	|	textarray

----------+-----------

	{1,2}				|	{a,b}

(1	row)

'a'::text	 text	

ERROR:		could	not	determine	polymorphic	type	because	input	has	type	"unknown"

CREATE	FUNCTION	is_greater(anyelement,	anyelement)	RETURNS	boolean	AS	$$

				SELECT	$1	>	$2;

$$	LANGUAGE	SQL;

SELECT	is_greater(1,	2);

	is_greater

------------

	f

(1	row)

CREATE	FUNCTION	invalid_func()	RETURNS	anyelement	AS	$$

				SELECT	1;

$$	LANGUAGE	SQL;

ERROR:		cannot	determine	result	data	type



DETAIL:		A	function	returning	a	polymorphic	type	must	have	at	least	one	polymorphic	argument.

CREATE	FUNCTION	dup	(f1	anyelement,	OUT	f2	anyelement,	OUT	f3	anyarray)

AS	'select	$1,	array[$1,$1]'	LANGUAGE	SQL;

SELECT	*	FROM	dup(22);

	f2	|			f3

----+---------

	22	|	{22,22}

(1	row)

	variadic	

CREATE	FUNCTION	anyleast	(VARIADIC	anyarray)	RETURNS	anyelement	AS	$$

				SELECT	min($1[i])	FROM	generate_subscripts($1,	1)	g(i);

$$	LANGUAGE	SQL;

SELECT	anyleast(10,	-1,	5,	4);

	anyleast	

----------

							-1

(1	row)

SELECT	anyleast('abc'::text,	'def');

	anyleast	

----------

	abc

(1	row)

CREATE	FUNCTION	concat_values(text,	VARIADIC	anyarray)	RETURNS	text	AS	$$

				SELECT	array_to_string($2,	$1);

$$	LANGUAGE	SQL;

SELECT	concat_values('|',	1,	4,	2);

	concat_values	

---------------

	1|4|2

(1	row)





36.4.11.	SQL

	SQL		 	23.2	 	

SELECT	anyleast('abc'::text,	'ABC');

C	 ABC	 abc

SELECT	anyleast('abc'::text,	'ABC'	COLLATE	"C");

	

CREATE	FUNCTION	anyleast	(VARIADIC	anyarray)	RETURNS	anyelement	AS	$$

				SELECT	min($1[i]	COLLATE	"en_US")	FROM	generate_subscripts($1,	1)	g(i);

$$	LANGUAGE	SQL;

	SQL		 	
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36.5.	

	SQL		 	

CREATE	FUNCTION	test(int,	real)	RETURNS	...

CREATE	FUNCTION	test(smallint,	double	precision)	RETURNS	...

test(1,	1.5)	 	10	

	 attribute

schema.func(table)		

	variadic		variadic		 foo(numeric)foo(VARIADIC	numeric[])

foo(10.1)		

	C		 	C		C		

AS	 	SQL		C	

CREATE	FUNCTION	test(int)	RETURNS	int

				AS	'filename',	'test_1arg'

				LANGUAGE	C;

CREATE	FUNCTION	test(int,	int)	RETURNS	int

				AS	'filename',	'test_2arg'

				LANGUAGE	C;

	C	



SQL
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36.6.	

	 VOLATILESTABLEIMMUTABLE	 CREATE	FUNCTION

VOLATILE	 	

STABLE	 	

IMMUTABLE	 	

x	=	4	 IMMUTABLE

	

VOLATILE		

current_timestamp	 STABLE

STABLE	IMMUTABLE	

	SQL		 	SQL		

	13	 STABLE	IMMUTABLE	 VOLATILE

:	 	C		 	C	

SELECT	 STABLE	

IMMUTABLESELECT	 IMMUTABLE	 	



	 IMMUTABLE	

:	 PostgreSQLSTABLE	IMMUTABLESELECT		SQL		

	 STABLEIMMUTABLE	
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36.7.	

PostgreSQL	SQL		C		 PL	
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36.8.	

	C	 PostgreSQL	 "" 	C		

	 	18.2	 	

sqrt

CREATE	FUNCTION	square_root(double	precision)	RETURNS	double	precision

				AS	'dsqrt'

				LANGUAGE	internal

				STRICT;

""

:	 "" 	 "" 	SQL	

C	
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36.9.	C	

	C		C		C++	 	
	

	C	 "	1" 		 PG_FUNCTION_INFO_V1()

FUNCTION	 C	



36.9.1.	

	 	

CREATE	FUNCTION	

1.	

2.	 $libdir	 PostgreSQL

3.	 	 dynamic_library_path	

4.	 	 	

	 .so	

$libdir	 	

PostgreSQL	 	ID		

CREATE	FUNCTION	 	

:	 PostgreSQL	C		 CREATE	FUNCTION	

	 PostgreSQL	
	magic	block	magic	block	 fmgr.h	



#ifdef	PG_MODULE_MAGIC

PG_MODULE_MAGIC;

#endif

	8.2	 PostgreSQL	 #ifdef

	 	

	 _PG_init	



36.9.2.	C	

	C		 PostgreSQL	 	
PostgreSQL	

	12		4		 sizeof(Datum)	8	8		

	 	8	 int	Unix		 	4		Unix	

/*	4		*/

typedef	int	int4;

	PostgreSQL	C	 int32	 C	 intXX	 XX		

C	 int64	 	36-1

	 PostgreSQL

/*	16		*/

typedef	struct

{

				double		x,	y;

}	Point;



PostgreSQL	 	

	 	4	

	 	

	 	

text

typedef	struct	{

				int32	length;

				char	data[FLEXIBLE_ARRAY_MEMBER];

}	text;

[FLEXIBLE_ARRAY_MEMBER]	

	

#include	"postgres.h"

...

char	buffer[40];	/*	our	source	data	*/

...

text	*destination	=	(text	*)	palloc(VARHDRSZ	+	40);

SET_VARSIZE(destination,	VARHDRSZ	+	40);

memcpy(destination->data,	buffer,	40);

...

VARHDRSZsizeof(int32)	 VARHDRSZ	



	36-1 	 PostgreSQL	C		 	C		SQL		
postgres.h	

	36-1.		SQL		C	

SQL	 C	
abstime AbsoluteTime utils/nabstime.h

bigint	(int8) int64 postgres.h

boolean bool postgres.h

box BOX* utils/geo_decls.h

bytea bytea* postgres.h

"char" char

character BpChar* postgres.h

cid CommandId postgres.h

date DateADT utils/date.h

smallint	(int2) int16 postgres.h

int2vector int2vector* postgres.h

integer	(int4) int32 postgres.h

real	(float4) float4* postgres.h

double	precision	(float8) float8* postgres.h

interval Interval* datatype/timestamp.h

lseg LSEG* utils/geo_decls.h

name Name postgres.h

oid Oid postgres.h

oidvector oidvector* postgres.h

path PATH* utils/geo_decls.h

point POINT* utils/geo_decls.h

regproc regproc postgres.h

reltime RelativeTime utils/nabstime.h



text text* postgres.h

tid ItemPointer storage/itemptr.h

time TimeADT utils/date.h

time	with	time	zone TimeTzADT utils/date.h

timestamp Timestamp* datatype/timestamp.h

tinterval TimeInterval utils/nabstime.h

varchar VarChar* postgres.h

xid TransactionId postgres.h

	



36.9.3.		0	

"" 	—		 -0		

#include	"postgres.h"

#include	<string.h>

#include	"utils/geo_decls.h"

#ifdef	PG_MODULE_MAGIC

PG_MODULE_MAGIC;

#endif

/*		*/

int

add_one(int	arg)

{

				return	arg	+	1;

}

/*		*/

float8	*

add_one_float8(float8	*arg)

{

				float8				*result	=	(float8	*)	palloc(sizeof(float8));

				*result	=	*arg	+	1.0;

				return	result;

}

Point	*

makepoint(Point	*pointx,	Point	*pointy)

{

				Point					*new_point	=	(Point	*)	palloc(sizeof(Point));

				new_point->x	=	pointx->x;

				new_point->y	=	pointy->y;

				return	new_point;



}

/*		*/

text	*

copytext(text	*t)

{

				/*

					*	VARSIZE	

					*/

				text	*new_t	=	(text	*)	palloc(VARSIZE(t));

				SET_VARSIZE(new_t,	VARSIZE(t));

				/*

					*	VARDATA	

					*/

				memcpy((void	*)	VARDATA(new_t),	/*		*/

											(void	*)	VARDATA(t),					/*		*/

											VARSIZE(t)	-	VARHDRSZ);		/*		*/

				return	new_t;

}

text	*

concat_text(text	*arg1,	text	*arg2)

{

				int32	new_text_size	=	VARSIZE(arg1)	+	VARSIZE(arg2)	-	VARHDRSZ;

				text	*new_text	=	(text	*)	palloc(new_text_size);

				SET_VARSIZE(new_text,	new_text_size);

				memcpy(VARDATA(new_text),	VARDATA(arg1),	VARSIZE(arg1)	-	VARHDRSZ);

				memcpy(VARDATA(new_text)	+	(VARSIZE(arg1)	-	VARHDRSZ),

											VARDATA(arg2),	VARSIZE(arg2)	-	VARHDRSZ);

				return	new_text;

}

funcs.c	 	

CREATE	FUNCTION	add_one(integer)	RETURNS	integer

					AS	'DIRECTORY/funcs',	'add_one'

					LANGUAGE	C	STRICT;

--		"add_one"		SQL	

CREATE	FUNCTION	add_one(double	precision)	RETURNS	double	precision

					AS	'DIRECTORY/funcs',	'add_one_float8'

					LANGUAGE	C	STRICT;



CREATE	FUNCTION	makepoint(point,	point)	RETURNS	point

					AS	'DIRECTORY/funcs',	'makepoint'

					LANGUAGE	C	STRICT;

CREATE	FUNCTION	copytext(text)	RETURNS	text

					AS	'DIRECTORY/funcs',	'copytext'

					LANGUAGE	C	STRICT;

CREATE	FUNCTION	concat_text(text,	text)	RETURNS	text

					AS	'DIRECTORY/funcs',	'concat_text'

					LANGUAGE	C	STRICT;

DIRECTORY	 PostgreSQL	 	

.so	 .sl

"" 	 	

	 int	



36.9.4.		1	

-1	-1		 C	

Datum	funcname(PG_FUNCTION_ARGS)

PG_FUNCTION_INFO_V1(funcname);

	 	

-1		 PG_GETARG_xxx()		

	 PG_RETURN_xxx()	

-1	

#include	"postgres.h"

#include	<string.h>

#include	"fmgr.h"

#include	"utils/geo_decls.h"

#ifdef	PG_MODULE_MAGIC

PG_MODULE_MAGIC;

#endif

/*		*/

PG_FUNCTION_INFO_V1(add_one);

Datum

add_one(PG_FUNCTION_ARGS)

{

				int32			arg	=	PG_GETARG_INT32(0);



				PG_RETURN_INT32(arg	+	1);

}

/*		*/

PG_FUNCTION_INFO_V1(add_one_float8);

Datum

add_one_float8(PG_FUNCTION_ARGS)

{

				/*	FLOAT8		*/

				float8			arg	=	PG_GETARG_FLOAT8(0);

				PG_RETURN_FLOAT8(arg	+	1.0);

}

PG_FUNCTION_INFO_V1(makepoint);

Datum

makepoint(PG_FUNCTION_ARGS)

{

				/*	Point		*/

				Point					*pointx	=	PG_GETARG_POINT_P(0);

				Point					*pointy	=	PG_GETARG_POINT_P(1);

				Point					*new_point	=	(Point	*)	palloc(sizeof(Point));

				new_point->x	=	pointx->x;

				new_point->y	=	pointy->y;

				PG_RETURN_POINT_P(new_point);

}

/*		*/

PG_FUNCTION_INFO_V1(copytext);

Datum

copytext(PG_FUNCTION_ARGS)

{

				text					*t	=	PG_GETARG_TEXT_P(0);

				/*

					*	VARSIZE	

					*/

				text					*new_t	=	(text	*)	palloc(VARSIZE(t));

				SET_VARSIZE(new_t,	VARSIZE(t));

				/*

					*	VARDATA	

					*/

				memcpy((void	*)	VARDATA(new_t),	/*		*/



											(void	*)	VARDATA(t),					/*		*/

											VARSIZE(t)	-	VARHDRSZ);		/*		*/

				PG_RETURN_TEXT_P(new_t);

}

PG_FUNCTION_INFO_V1(concat_text);

Datum

concat_text(PG_FUNCTION_ARGS)

{

				text		*arg1	=	PG_GETARG_TEXT_P(0);

				text		*arg2	=	PG_GETARG_TEXT_P(1);

				int32	new_text_size	=	VARSIZE(arg1)	+	VARSIZE(arg2)	-	VARHDRSZ;

				text	*new_text	=	(text	*)	palloc(new_text_size);

				SET_VARSIZE(new_text,	new_text_size);

				memcpy(VARDATA(new_text),	VARDATA(arg1),	VARSIZE(arg1)	-	VARHDRSZ);

				memcpy(VARDATA(new_text)	+	(VARSIZE(arg1)	-	VARHDRSZ),

											VARDATA(arg2),	VARSIZE(arg2)	-	VARHDRSZ);

				PG_RETURN_TEXT_P(new_text);

}

-1	 CREATE	FUNCTION-0	

-1		 	

TOAST"	

-1		 PG_ARGISNULL(n)	

PG_GETARG_xxx()	 PG_RETURN_NULL()	

	 PG_GETARG_xxx()		 PG_GETARG_xxx

PG_GETARG_xxx_COPY()		 PG_GETARG_xxx_SLICE()

"external"	 	

SET	STORAGE	storagetype	 storagetypeplain	externalextended

main

-1		 	36.9.9	 	 	37	 	54	



src/backend/utils/fmgr/README



36.9.5.	

	 PostgreSQL	C		 	C		
FORTRAN		Pascal	C	 	

	C	

pg_config	--includedir-server	 PostgreSQL	

	 PostgreSQL	 	

	36.9.1	 	 "magic	block"

	 PostgreSQL	 palloc	 pfree		C		 malloc

memset	 palloc0	

PostgreSQL	 postgres.h	 PG_FUNCTION_ARGS

	 postgres.h	 postgres.h	 elog.hpalloc.h

	 PostgreSQL	 	



36.9.6.	

	C	 PostgreSQL

	C	 ccld PostgreSQL

foo.c foo.so foo.o

FreeBSD

PIC-fpic -shared

gcc	-fpic	-c	foo.c

gcc	-shared	-o	foo.so	foo.o

FreeBSD	3.0	

HP-UX

PIC+zGCC-fpic -b

cc	+z	-c	foo.c

gcc	-fpic	-c	foo.c



ld	-b	-o	foo.sl	foo.o

HP-UX.sl

Linux

PIC-fpic -fpic -fPIC	GCC	 -shared

cc	-fpic	-c	foo.c

cc	-shared	-o	foo.so	foo.o

Mac	OS	X

cc	-c	foo.c

cc	-bundle	-flat_namespace	-undefined	suppress	-o	foo.so	foo.o

NetBSD

PIC-fpicELF -shared	ELF	 ld	-Bshareable

gcc	-fpic	-c	foo.c

gcc	-shared	-o	foo.so	foo.o

OpenBSD

PIC-fpicld	-Bshareable



gcc	-fpic	-c	foo.c

ld	-Bshareable	-o	foo.so	foo.o

Solaris

PIC-KPIC	Sun	 -fpic GCC -GGCC-shared

cc	-KPIC	-c	foo.c

cc	-G	-o	foo.so	foo.o

or

gcc	-fpic	-c	foo.c

gcc	-G	-o	foo.so	foo.o

UnixWare

PIC-KPIC	SCO	 -fpic GCC -G	SCO	 -

shared GCC

cc	-K	PIC	-c	foo.c

cc	-G	-o	foo.so	foo.o

or

gcc	-fpic	-c	foo.c

gcc	-shared	-o	foo.so	foo.o

:	 	GNU	Libtool

http://www.gnu.org/software/libtool/


PostgreSQLCREATE	FUNCTION .so

	36.9.1	



36.9.7.	

	C		 	

SELECT	name,	c_overpaid(emp,	1500)	AS	overpaid

				FROM	emp

				WHERE	name	=	'Bill'	OR	name	=	'Sam';

	0	 c_overpaid

#include	"postgres.h"

#include	"executor/executor.h"		/*		GetAttributeByName()	*/

#ifdef	PG_MODULE_MAGIC

PG_MODULE_MAGIC;

#endif

bool

c_overpaid(HeapTupleHeader	t,	/*	emp		*/

											int32	limit)

{

				bool	isnull;

				int32	salary;

				salary	=	DatumGetInt32(GetAttributeByName(t,	"salary",	&isnull));

				if	(isnull)

								return	false;

				return	salary	>	limit;

}

-1	

#include	"postgres.h"



#include	"executor/executor.h"		/*		GetAttributeByName()	*/

#ifdef	PG_MODULE_MAGIC

PG_MODULE_MAGIC;

#endif

PG_FUNCTION_INFO_V1(c_overpaid);

Datum

c_overpaid(PG_FUNCTION_ARGS)

{

				HeapTupleHeader		t	=	PG_GETARG_HEAPTUPLEHEADER(0);

				int32												limit	=	PG_GETARG_INT32(1);

				bool	isnull;

				Datum	salary;

				salary	=	GetAttributeByName(t,	"salary",	&isnull);

				if	(isnull)

								PG_RETURN_BOOL(false);

				/*		salary		PG_RETURN_NULL()	*/

				PG_RETURN_BOOL(DatumGetInt32(salary)	>	limit);

}

GetAttributeByName	 PostgreSQL	 HeapTupleHeader

GetAttributeByNameDatum	 DatumGetXXX()		

GetAttributeByNum	

	SQL	 c_overpaid

CREATE	FUNCTION	c_overpaid(emp,	integer)	RETURNS	boolean

				AS	'DIRECTORY/funcs',	'c_overpaid'

				LANGUAGE	C	STRICT;

STRICT	 	NULL



36.9.8.	

	C		 	API	

#include	"funcapi.h"

"" 	 	Datum		C		

TupleDesc	 BlessTupleDesc	 heap_form_tuple	C		

TupleDescGetAttInMetadata	 BuildTupleFromCStrings	

TupleDesc	

TypeFuncClass	get_call_result_type(FunctionCallInfo	fcinfo,

																																			Oid	*resultTypeId,

																																			TupleDesc	*resultTupleDesc)

fcinfo	 -1	 resultTypeId

TupleDesc	 TYPEFUNC_COMPOSITE	 resultTupleDesc

"function	returning	record	called	in	context	that	cannot	accept	type
record"

:	 get_call_result_type	 	

:	 get_call_result_type	 get_expr_result_type	

get_func_result_type	OID		



get_func_result_type	 get_call_result_type

TupleDesc

TupleDesc	RelationNameGetTupleDesc(const	char	*relname)

TupleDesc	

TupleDesc	TypeGetTupleDesc(Oid	typeoid,	List	*colaliases)

	OID	 TupleDesc	 TupleDesc

TupleDesc	Datum

TupleDesc	BlessTupleDesc(TupleDesc	tupdesc)

	C	

AttInMetadata	*TupleDescGetAttInMetadata(TupleDesc	tupdesc)

	 FuncCallContext	—		

	Datum	

HeapTuple	heap_form_tuple(TupleDesc	tupdesc,	Datum	*values,	bool	*isnull)



	Datum	 HeapTuple

	C	

HeapTuple	BuildTupleFromCStrings(AttInMetadata	*attinmeta,	char	**values)

	C	 HeapTuple	values	C		

	 Datum

HeapTupleGetDatum(HeapTuple	tuple)

HeapTuple	Datum	 Datum	



36.9.9.	

	API		C		 -1		

SRF	 SRF	

>fn_extra	 FuncCallContext

typedef	struct

{

				/*

					*	

					*

					*	SRF_FIRSTCALL_INIT()		call_cntr		0

					*		SRF_RETURN_NEXT()	

					*/

				uint32	call_cntr;

				/*

					*	

					*

					*		max_calls	

					*	

					*/

				uint32	max_calls;

				/*

					*	

					*

					*	

					*	TupleDescGetSlot()		SRF.

					*/

				TupleTableSlot	*slot;

				/*

					*	

					*

					*	user_fctx	

					*	

					*/

				void	*user_fctx;

				/*



					*	

					*

					*	attinmeta	

					*	BuildTupleFromCStrings()

					*/

				AttInMetadata	*attinmeta;

				/*

					*	

					*

					*	SRF_FIRSTCALL_INIT()		multi_call_memory_ctx

					*	SRF_RETURN_DONE()		SRF	

					*	

					*/

				MemoryContext	multi_call_memory_ctx;

				/*

					*	

					*

					*	tuple_desc	

					*	heap_form_tuple()		BuildTupleFromCStrings()	

					*		TupleDesc		BlessTupleDesc()

					*/

				TupleDesc	tuple_desc;

}	FuncCallContext;

SRFFuncCallContext	 fn_extra

SRF_IS_FIRSTCALL()

SRF_FIRSTCALL_INIT()

FuncCallContext	

SRF_PERCALL_SETUP()



FuncCallContext	

SRF_RETURN_NEXT(funcctx,	result)

resultDatum		

SRF_RETURN_DONE(funcctx)

SRF

SRF	

	 multi_call_memory_ctx

	 	TOAST		

user_fctx	 	TOAST		 multi_call_memory_ctx	

TOAST	

Datum

my_set_returning_function(PG_FUNCTION_ARGS)

{

				FuncCallContext		*funcctx;

				Datum													result;

				further	declarations	as	needed



				if	(SRF_IS_FIRSTCALL())

				{

								MemoryContext	oldcontext;

								funcctx	=	SRF_FIRSTCALL_INIT();

								oldcontext	=	MemoryContextSwitchTo(funcctx->multi_call_memory_ctx);

								/*		*/

								user	code

								if	returning	composite

												build	TupleDesc,	and	perhaps	AttInMetadata

								endif	returning	composite

								user	code

								MemoryContextSwitchTo(oldcontext);

				}

				/*		*/

				user	code

				funcctx	=	SRF_PERCALL_SETUP();

				user	code

				/*		*/

				if	(funcctx->call_cntr	<	funcctx->max_calls)

				{

								/*		*/

								user	code

								obtain	result	Datum

								SRF_RETURN_NEXT(funcctx,	result);

				}

				else

				{

								/*		*/

								user	code

								SRF_RETURN_DONE(funcctx);

				}

}

SRF

PG_FUNCTION_INFO_V1(retcomposite);

Datum

retcomposite(PG_FUNCTION_ARGS)

{

				FuncCallContext					*funcctx;



				int																		call_cntr;

				int																		max_calls;

				TupleDesc												tupdesc;

				AttInMetadata							*attinmeta;

				/*		*/

				if	(SRF_IS_FIRSTCALL())

				{

								MemoryContext			oldcontext;

								/*		*/

								funcctx	=	SRF_FIRSTCALL_INIT();

								/*		*/

								oldcontext	=	MemoryContextSwitchTo(funcctx->multi_call_memory_ctx);

								/*		*/

								funcctx->max_calls	=	PG_GETARG_UINT32(0);

								/*		*/

								if	(get_call_result_type(fcinfo,	NULL,	&tupdesc)	!=	TYPEFUNC_COMPOSITE)

												ereport(ERROR,

																				(errcode(ERRCODE_FEATURE_NOT_SUPPORTED),

																					errmsg("function	returning	record	called	in	context	"

																												"that	cannot	accept	type	record")));

								/*

									*		C	

									*/

								attinmeta	=	TupleDescGetAttInMetadata(tupdesc);

								funcctx->attinmeta	=	attinmeta;

								MemoryContextSwitchTo(oldcontext);

				}

				/*		*/

				funcctx	=	SRF_PERCALL_SETUP();

				call_cntr	=	funcctx->call_cntr;

				max_calls	=	funcctx->max_calls;

				attinmeta	=	funcctx->attinmeta;

				if	(call_cntr	<	max_calls)				/*		*/

				{

								char							**values;

								HeapTuple				tuple;

								Datum								result;

								/*

									*		C



									*	

									*/

								values	=	(char	**)	palloc(3	*	sizeof(char	*));

								values[0]	=	(char	*)	palloc(16	*	sizeof(char));

								values[1]	=	(char	*)	palloc(16	*	sizeof(char));

								values[2]	=	(char	*)	palloc(16	*	sizeof(char));

								snprintf(values[0],	16,	"%d",	1	*	PG_GETARG_INT32(1));

								snprintf(values[1],	16,	"%d",	2	*	PG_GETARG_INT32(1));

								snprintf(values[2],	16,	"%d",	3	*	PG_GETARG_INT32(1));

								/*		*/

								tuple	=	BuildTupleFromCStrings(attinmeta,	values);

								/*		datum	*/

								result	=	HeapTupleGetDatum(tuple);

								/*		*/

								pfree(values[0]);

								pfree(values[1]);

								pfree(values[2]);

								pfree(values);

								SRF_RETURN_NEXT(funcctx,	result);

				}

				else				/*		*/

				{

								SRF_RETURN_DONE(funcctx);

				}

}

	SQL	

CREATE	TYPE	__retcomposite	AS	(f1	integer,	f2	integer,	f3	integer);

CREATE	OR	REPLACE	FUNCTION	retcomposite(integer,	integer)

				RETURNS	SETOF	__retcomposite

				AS	'filename',	'retcomposite'

				LANGUAGE	C	IMMUTABLE	STRICT;

	OUT	



CREATE	OR	REPLACE	FUNCTION	retcomposite(IN	integer,	IN	integer,

				OUT	f1	integer,	OUT	f2	integer,	OUT	f3	integer)

				RETURNS	SETOF	record

				AS	'filename',	'retcomposite'

				LANGUAGE	C	IMMUTABLE	STRICT;

	 record

contrib/tablefunc	



36.9.10.	

C		 anyelementanyarray	anynonarray	anyenum

fmgr.h	-1		C		 	

get_fn_expr_argtype(FmgrInfo	*flinfo,	int	argnum)	 	OID	

flinfo	 fcinfo->flinfo argnum	 get_call_result_type

get_fn_expr_rettype	 get_fn_expr_variadic	variadic		

"any"	 variadic	

	

PG_FUNCTION_INFO_V1(make_array);

Datum

make_array(PG_FUNCTION_ARGS)

{

				ArrayType		*result;

				Oid									element_type	=	get_fn_expr_argtype(fcinfo->flinfo,	0);

				Datum							element;

				bool								isnull;

				int16							typlen;

				bool								typbyval;

				char								typalign;

				int									ndims;

				int									dims[MAXDIM];

				int									lbs[MAXDIM];

				if	(!OidIsValid(element_type))

								elog(ERROR,	"could	not	determine	data	type	of	input");

				/*		NULL		*/

				isnull	=	PG_ARGISNULL(0);

				if	(isnull)

								element	=	(Datum)	0;

				else

								element	=	PG_GETARG_DATUM(0);

				/*		*/

				ndims	=	1;

				/*		*/



				dims[0]	=	1;

				/*		1	*/

				lbs[0]	=	1;

				/*		*/

				get_typlenbyvalalign(element_type,	&typlen,	&typbyval,	&typalign);

				/*		*/

				result	=	construct_md_array(&element,	&isnull,	ndims,	dims,	lbs,

																																element_type,	typlen,	typbyval,	typalign);

				PG_RETURN_ARRAYTYPE_P(result);

}

	SQL	 make_array

CREATE	FUNCTION	make_array(anyelement)	RETURNS	anyarray

				AS	'DIRECTORY/funcs',	'make_array'

				LANGUAGE	C	IMMUTABLE;

	C		 "any"	

VARIADIC	"any"	 	variadic		

	 get_fn_expr_variadic



36.9.11.	

	 int4mul(n,	1)n	

protransform(internal)	RETURNS	internal	 FuncExpr	*	

NULL	SQL	

PostgreSQL	 	

	SQL		



36.9.12.		LWLock

	LWLock		 shared_preload_libraries

void	RequestAddinShmemSpace(int	size)

_PG_init

void	RequestNamedLWLockTranche(const	char	*tranche_name,	int	num_lwlocks)

	LWLock tranche_name		LWLock	

GetNamedLWLockTranche

	 	LWLock	 AddinShmemInitLock

static	mystruct	*ptr	=	NULL;

if	(!ptr)

{

								bool				found;

								LWLockAcquire(AddinShmemInitLock,	LW_EXCLUSIVE);

								ptr	=	ShmemInitStruct("my	struct	name",	size,	&found);

								if	(!found)

								{

																initialize	contents	of	shmem	area;

																acquire	any	requested	LWLocks	using:

																ptr->locks	=	GetNamedLWLockTranche("my	tranche	name");

								}

								LWLockRelease(AddinShmemInitLock);

}





36.9.13.		C++	

PostgreSQL	C		 	C++	

	C		C		 	C++	

	 palloc() pfree()		C++	

	C	 extern	C	 	C++		

exceptions		C++		 	C++	

	C++		C++		C		 POD	

	C++	 extern	C	



PostgreSQL	9.6.0	
	36.		 SQL



36.10.	

PostgreSQL

CREATE	AGGREGATE	sum	(complex)

(

				sfunc	=	complex_add,

				stype	=	complex,

				initcond	=	'(0,0)'

);

SELECT	sum(a)	FROM	test_complex;

			sum

-----------

	(34,53.9)

sum PostgreSQL	sum	 complex

sum	—	

min "strict" PostgreSQL

"strict"	strict

avg avg(float8)



CREATE	AGGREGATE	avg	(float8)

(

				sfunc	=	float8_accum,

				stype	=	float8[],

				finalfunc	=	float8_avg,

				initcond	=	'{0,0,0}'

);

:	 float8_accum avg

SQL	 DISTINCTORDER	BY

CREATE	AGGREGATE



36.10.1.	

	3.5	 	4.2.8	 "" sum

sum

CREATE	AGGREGATE	sum	(complex)

(

				sfunc	=	complex_add,

				stype	=	complex,

				initcond	=	'(0,0)',

				msfunc	=	complex_add,

				minvfunc	=	complex_sub,

				mstype	=	complex,

				minitcond	=	'(0,0)'

);

m minvfuncm

CREATE	AGGREGATE	unsafe_sum	(float8)

(

				stype	=	float8,

				sfunc	=	float8pl,

				mstype	=	float8,

				msfunc	=	float8pl,

				minvfunc	=	float8mi

);



SELECT

		unsafe_sum(x)	OVER	(ORDER	BY	n	ROWS	BETWEEN	CURRENT	ROW	AND	1	FOLLOWING)

FROM	(VALUES	(1,	1.0e20::float8),

													(2,	1.0::float8))	AS	v	(n,x);

0 1 11e201e201e2001 PostgreSQL



36.10.2.	

CREATE	AGGREGATE	array_accum	(anyelement)

(

				sfunc	=	array_append,

				stype	=	anyarray,

				initcond	=	'{}'

);

SELECT	attrelid::regclass,	array_accum(attname)

				FROM	pg_attribute

				WHERE	attnum	>	0	AND	attrelid	=	'pg_tablespace'::regclass

				GROUP	BY	attrelid;

			attrelid				|														array_accum														

---------------+---------------------------------------

	pg_tablespace	|	{spcname,spcowner,spcacl,spcoptions}

(1	row)

SELECT	attrelid::regclass,	array_accum(atttypid::regtype)

				FROM	pg_attribute

				WHERE	attnum	>	0	AND	attrelid	=	'pg_tablespace'::regclass

				GROUP	BY	attrelid;

			attrelid				|								array_accum								

---------------+---------------------------

	pg_tablespace	|	{name,oid,aclitem[],text[]}

(1	row)

"dummy" array_agg



CREATE	FUNCTION	array_agg_transfn(internal,	anynonarray)

		RETURNS	internal	...;

CREATE	FUNCTION	array_agg_finalfn(internal,	anynonarray)

		RETURNS	anyarray	...;

CREATE	AGGREGATE	array_agg	(anynonarray)

(

				sfunc	=	array_agg_transfn,

				stype	=	internal,

				finalfunc	=	array_agg_finalfn,

				finalfunc_extra

);

finalfunc_extra anynonarrayarray_agg_finalfn

VARIADIC

:	 ORDER	BY 	4.2.7	 ORDER	BY

SELECT	myaggregate(a	ORDER	BY	a,	b,	c)	FROM	...

SELECT	myaggregate(a,	b,	c	ORDER	BY	a)	FROM	...

myaggregate



36.10.3.	

"" PostgreSQL ""
percentile_disc

CREATE	FUNCTION	ordered_set_transition(internal,	anyelement)

		RETURNS	internal	...;

CREATE	FUNCTION	percentile_disc_final(internal,	float8,	anyelement)

		RETURNS	anyelement	...;

CREATE	AGGREGATE	percentile_disc	(float8	ORDER	BY	anyelement)

(

				sfunc	=	ordered_set_transition,

				stype	=	internal,

				finalfunc	=	percentile_disc_final,

				finalfunc_extra

);

float8

SELECT	percentile_disc(0.5)	WITHIN	GROUP	(ORDER	BY	income)	FROM	households;

	percentile_disc

-----------------

											50489

0.5

"tuplesort" ""
	SQL	 internal	—	



36.10.4.	

“”“”

internal NULL

internal /

internalbytea byteainternal internal

PARALLEL	SAFE



36.10.5.	

	C	 AggCheckCallContext

if	(AggCheckCallContext(fcinfo,	NULL))

	C	 AggGetAggrefAggref Aggref PostgreSQL

C	
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36.11.	

	36.2	 	 PostgreSQL SQL	C

src/tutorialcomplex.sqlcomplex.c README

complex	C	

typedef	struct	Complex	{

				double						x;

				double						y;

}	Complex;

Datum

(x,y)

PG_FUNCTION_INFO_V1(complex_in);

Datum

complex_in(PG_FUNCTION_ARGS)

{

				char							*str	=	PG_GETARG_CSTRING(0);

				double						x,

																y;

				Complex				*result;

				if	(sscanf(str,	"	(	%lf	,	%lf	)",	&x,	&y)	!=	2)

								ereport(ERROR,

																(errcode(ERRCODE_INVALID_TEXT_REPRESENTATION),

																	errmsg("invalid	input	syntax	for	complex:	\"%s\"",

																								str)));



				result	=	(Complex	*)	palloc(sizeof(Complex));

				result->x	=	x;

				result->y	=	y;

				PG_RETURN_POINTER(result);

}

PG_FUNCTION_INFO_V1(complex_out);

Datum

complex_out(PG_FUNCTION_ARGS)

{

				Complex				*complex	=	(Complex	*)	PG_GETARG_POINTER(0);

				char							*result;

				result	=	psprintf("(%g,%g)",	complex->x,	complex->y);

				PG_RETURN_CSTRING(result);

}

	I/O		I/O		I/O	

PG_FUNCTION_INFO_V1(complex_recv);

Datum

complex_recv(PG_FUNCTION_ARGS)

{

				StringInfo		buf	=	(StringInfo)	PG_GETARG_POINTER(0);

				Complex				*result;

				result	=	(Complex	*)	palloc(sizeof(Complex));

				result->x	=	pq_getmsgfloat8(buf);

				result->y	=	pq_getmsgfloat8(buf);

				PG_RETURN_POINTER(result);

}

PG_FUNCTION_INFO_V1(complex_send);



Datum

complex_send(PG_FUNCTION_ARGS)

{

				Complex				*complex	=	(Complex	*)	PG_GETARG_POINTER(0);

				StringInfoData	buf;

				pq_begintypsend(&buf);

				pq_sendfloat8(&buf,	complex->x);

				pq_sendfloat8(&buf,	complex->y);

				PG_RETURN_BYTEA_P(pq_endtypsend(&buf));

}

	I/O		SQL	 complex

CREATE	TYPE	complex;

	I/O		I/O	

CREATE	FUNCTION	complex_in(cstring)

				RETURNS	complex

				AS	'filename'

				LANGUAGE	C	IMMUTABLE	STRICT;

CREATE	FUNCTION	complex_out(complex)

				RETURNS	cstring

				AS	'filename'

				LANGUAGE	C	IMMUTABLE	STRICT;

CREATE	FUNCTION	complex_recv(internal)

			RETURNS	complex

			AS	'filename'

			LANGUAGE	C	IMMUTABLE	STRICT;

CREATE	FUNCTION	complex_send(complex)

			RETURNS	bytea

			AS	'filename'

			LANGUAGE	C	IMMUTABLE	STRICT;



CREATE	TYPE	complex	(

			internallength	=	16,

			input	=	complex_in,

			output	=	complex_out,

			receive	=	complex_recv,

			send	=	complex_send,

			alignment	=	double

);

	 PostgreSQL _

	

	

CREATE	TYPE



36.11.1.	TOAST	Considerations

	 TOAST 	65.2	

TOAST	C	 PG_DETOAST_DATUM	TOAST	 GETARG_DATATYPE_P

CREATE	TYPE variableplain

GETARG_DATATYPE_PP VARSIZE_ANY_EXHDRVARDATA_ANY

PG_DETOAST_DATUM

:	 vl_len_int32char[4]int32	OK	

TOAST	 	

src/include/utils/expandeddatum.h		varlena	

varlena		 	C		

	C		 	varlena		
TOAST		varlena		 	varlena		
VARATT_IS_EXPANDED_HEADER()	

TOAST	varlena		 "read-write"
	 	C		



	 src/backend/utils/adt/array_expanded.c
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36.12.	

""

PostgreSQL

complex

CREATE	FUNCTION	complex_add(complex,	complex)

				RETURNS	complex

				AS	'filename',	'complex_add'

				LANGUAGE	C	IMMUTABLE	STRICT;

CREATE	OPERATOR	+	(

				leftarg	=	complex,

				rightarg	=	complex,

				procedure	=	complex_add,

				commutator	=	+

);

SELECT	(a	+	b)	AS	c	FROM	test_complex;

								c

-----------------

	(5.2,6.05)

	(133.42,144.95)

leftarg rightarg

commutator commutator
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36.13.	

PostgreSQL

PostgreSQL	9.6.0	



36.13.1.	COMMUTATOR

COMMUTATOR	xy		(x	A	y)		(y	B	x)	A		B	B	

A		 <		 >		 +		 -	

tab2.y	=	tab1.x PostgreSQL	—	 =

COMMUTATOR PostgreSQL COMMUTATOR

COMMUTATOR PostgreSQLCOMMUTATOR



36.13.2.	NEGATOR

NEGATOR	A		B		xy		(x	A	y)		NOT	(x	B	y)	A		B	

	B		A	 <		 >=	

	x		(A	x)		NOT	(B	x)

COMMUTATOR

NOT	(x	=	y)x	<>	y NOT



36.13.3.	RESTRICT

RESTRICT RESTRICTboolean

column	OP	constant

WHERE WHERE COMMUTATOR

=eqsel

<>neqsel

<<=scalarltsel

>>=scalargtsel

= <> < ANALYZE

eqselneqsel eqsel

scalarltselscalargtsel src/backend/utils/adt/selfuncs.c

convert_to_scalar() pg_type

src/backend/utils/adt/geo_selfuncs.c areasel



36.13.4.	JOIN

JOIN JOINboolean

table1.column1	OP	table2.column2

WHERE RESTRICT

=eqjoinsel

<>neqjoinsel

<<=scalarltjoinsel

>>=scalargtjoinsel

	2D	 areajoinsel

	2D	
positionjoinsel

	2D	 contjoinsel



36.13.5.	HASHES

HASHES HASHESboolean

HASHES

:	

:	 	strict		complete



36.13.6.	MERGES

MERGES MERGESboolean

MERGESbtree MERGES

:	
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36.14.	



36.14.1.	

pg_am PostgreSQL pg_am pg_am	—	 	59	

WHERE WHERE

B-	B-

B- int4_ops



36.14.2.	

"" B- "" "" 	B- PostgreSQL
<>= ""

B- 	36-2

	36-2.	B-

1

2

3

4

5

	36-3

	36-3.	

1

GiST		GiST	
	X		Y	

	36-4.	GiST	 "R-" 	



1

2

3

4

5

6

7

8

9

10

11

12

SP-GiST	

	36-5.	SP-GiST	

1

5

6

8

10

11

GIN		GiST		SP-GiST	

	36-6.	GIN	



1

2

3

4

BRIN		GiSTSP-GiST		GIN	

	36-7.	BRIN	

1

2

3

4

5



36.14.3.	

B-	SQL	

	36-8 	B-

	36-8.	B-

1

utils/sortsupport.h	C	 2

	36-9

	36-9.	

1

	36-10 GiST	 	61	

	36-10.	GiST	

consistent 1
union 2



compress 3
decompress 4
penalty 5
picksplit 6
equal 7
distance 8
fetch 9

	36-11 SP-GiST	 	62	

	36-11.	SP-GiST	

config 1
choose 2
picksplit 3
inner_consistent 4
leaf_consistent 5

	36-12 GIN	 	63	

	36-12.	GIN	

compare 1
extractValue 2
extractQuery 3
consistent 	6	 4



comparePartial 	GIN	 5

triConsistent 	4	 6

	36-13 BRIN	 	64.3	

	36-13.	BRIN	

opcInfo 1
add_value 2
consistent 3
union 4

	B		B		GiSTSP-GiSTGIN		BRIN	



36.14.4.	

src/tutorial/complex.c

complex_abs_ops 	36.12	 	B-

	1

	2

	3

	4

	5

	B-

#define	Mag(c)		((c)->x*(c)->x	+	(c)->y*(c)->y)

static	int

complex_abs_cmp_internal(Complex	*a,	Complex	*b)

{

				double						amag	=	Mag(a),

																bmag	=	Mag(b);

				if	(amag	<	bmag)

								return	-1;

				if	(amag	>	bmag)

								return	1;

				return	0;

}

PG_FUNCTION_INFO_V1(complex_abs_lt);

Datum

complex_abs_lt(PG_FUNCTION_ARGS)



{

				Complex				*a	=	(Complex	*)	PG_GETARG_POINTER(0);

				Complex				*b	=	(Complex	*)	PG_GETARG_POINTER(1);

				PG_RETURN_BOOL(complex_abs_cmp_internal(a,	b)	<	0);

}

	0

	SQL	

CREATE	FUNCTION	complex_abs_lt(complex,	complex)	RETURNS	bool

				AS	'filename',	'complex_abs_lt'

				LANGUAGE	C	IMMUTABLE	STRICT;

CREATE	OPERATOR	<	(

			leftarg	=	complex,	rightarg	=	complex,	procedure	=	complex_abs_lt,

			commutator	=	>	,	negator	=	>=	,

			restrict	=	scalarltsel,	join	=	scalarltjoinsel

);

=complex complex= = complex_abs_eq

PostgreSQL	SQL		C		C	 abs_eq	C	

abs_eq	SQL	 PostgreSQL	SQL		C		SQL	

	B-	C	

CREATE	FUNCTION	complex_abs_cmp(complex,	complex)



				RETURNS	integer

				AS	'filename'

				LANGUAGE	C	IMMUTABLE	STRICT;

CREATE	OPERATOR	CLASS	complex_abs_ops

				DEFAULT	FOR	TYPE	complex	USING	btree	AS

								OPERATOR								1							<	,

								OPERATOR								2							<=	,

								OPERATOR								3							=	,

								OPERATOR								4							>=	,

								OPERATOR								5							>	,

								FUNCTION								1							complex_abs_cmp(complex,	complex);

complex	B-

								OPERATOR								1							<	(complex,	complex)	,

complex	B- DEFAULT



36.14.5.	

	SQL		B-

PostgreSQL ""

	—	

PostgreSQL	B- integer_opsbigint	(int8) integer	(int4)smallint

(int2)int8_opsint4_opsint2_ops

CREATE	OPERATOR	FAMILY	integer_ops	USING	btree;

CREATE	OPERATOR	CLASS	int8_ops

DEFAULT	FOR	TYPE	int8	USING	btree	FAMILY	integer_ops	AS

		--		int8	

		OPERATOR	1	<	,

		OPERATOR	2	<=	,

		OPERATOR	3	=	,

		OPERATOR	4	>=	,

		OPERATOR	5	>	,

		FUNCTION	1	btint8cmp(int8,	int8)	,

		FUNCTION	2	btint8sortsupport(internal)	;

CREATE	OPERATOR	CLASS	int4_ops

DEFAULT	FOR	TYPE	int4	USING	btree	FAMILY	integer_ops	AS

		--		int4	

		OPERATOR	1	<	,

		OPERATOR	2	<=	,

		OPERATOR	3	=	,

		OPERATOR	4	>=	,

		OPERATOR	5	>	,

		FUNCTION	1	btint4cmp(int4,	int4)	,

		FUNCTION	2	btint4sortsupport(internal)	;

CREATE	OPERATOR	CLASS	int2_ops

DEFAULT	FOR	TYPE	int2	USING	btree	FAMILY	integer_ops	AS

		--		int2	

		OPERATOR	1	<	,

		OPERATOR	2	<=	,



		OPERATOR	3	=	,

		OPERATOR	4	>=	,

		OPERATOR	5	>	,

		FUNCTION	1	btint2cmp(int2,	int2)	,

		FUNCTION	2	btint2sortsupport(internal)	;

ALTER	OPERATOR	FAMILY	integer_ops	USING	btree	ADD

		--		int8	vs	int2

		OPERATOR	1	<	(int8,	int2)	,

		OPERATOR	2	<=	(int8,	int2)	,

		OPERATOR	3	=	(int8,	int2)	,

		OPERATOR	4	>=	(int8,	int2)	,

		OPERATOR	5	>	(int8,	int2)	,

		FUNCTION	1	btint82cmp(int8,	int2)	,

		--		int8	vs	int4

		OPERATOR	1	<	(int8,	int4)	,

		OPERATOR	2	<=	(int8,	int4)	,

		OPERATOR	3	=	(int8,	int4)	,

		OPERATOR	4	>=	(int8,	int4)	,

		OPERATOR	5	>	(int8,	int4)	,

		FUNCTION	1	btint84cmp(int8,	int4)	,

		--		int4	vs	int2

		OPERATOR	1	<	(int4,	int2)	,

		OPERATOR	2	<=	(int4,	int2)	,

		OPERATOR	3	=	(int4,	int2)	,

		OPERATOR	4	>=	(int4,	int2)	,

		OPERATOR	5	>	(int4,	int2)	,

		FUNCTION	1	btint42cmp(int4,	int2)	,

		--		int4	vs	int8

		OPERATOR	1	<	(int4,	int8)	,

		OPERATOR	2	<=	(int4,	int8)	,

		OPERATOR	3	=	(int4,	int8)	,

		OPERATOR	4	>=	(int4,	int8)	,

		OPERATOR	5	>	(int4,	int8)	,

		FUNCTION	1	btint48cmp(int4,	int8)	,

		--		int2	vs	int8

		OPERATOR	1	<	(int2,	int8)	,

		OPERATOR	2	<=	(int2,	int8)	,

		OPERATOR	3	=	(int2,	int8)	,

		OPERATOR	4	>=	(int2,	int8)	,

		OPERATOR	5	>	(int2,	int8)	,

		FUNCTION	1	btint28cmp(int2,	int8)	,

		--		int2	vs	int4

		OPERATOR	1	<	(int2,	int4)	,



		OPERATOR	2	<=	(int2,	int4)	,

		OPERATOR	3	=	(int2,	int4)	,

		OPERATOR	4	>=	(int2,	int4)	,

		OPERATOR	5	>	(int2,	int4)	,

		FUNCTION	1	btint24cmp(int2,	int4)	;

""

	B-
<	C"

GiSTSP-GiST		GIN	

	BRIN	 minmax	B-

:	 PostgreSQL	8.3	



36.14.6.	

PostgreSQL

ORDER	BYDISTINCT	SQL	 PostgreSQL	B- "equals"GROUP

BYDISTINCT ORDER	BY

	B-

	B-

	SQL	

:	 	7.4	 PostgreSQL =<>



36.14.7.	

	GiST 	 WHERE

	 ORDER	BY	indexed_column	operator

SELECT	*	FROM	places	ORDER	BY	location	<->	point	'(101,456)'	LIMIT	10;

	GiST	 <->

	B-B-

OPERATOR	15				<->	(point,	point)	FOR	ORDER	BY	float_ops

float_opsfloat8 <->



36.14.8.	

SELECT	*	FROM	table	WHERE	integer_column	<	4;

	B-	GiST	

	GiSTSP-GiST		GIN	recheck	

	—	

CREATE	OPERATOR	CLASS	polygon_ops

				DEFAULT	FOR	TYPE	polygon	USING	gist	AS

								...

								STORAGE	box;

	GiSTGIN		BRIN	 STORAGE STORAGEGiST	

decompress	GIN	 STORAGE"key"	—	GIN	

extractValueextractQueryBRIN		GIN STORAGE
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36.15.	

PostgreSQL	SQL	 PostgreSQL SQL	C		C
CREATE	EXTENSION

SQL"" PostgreSQL DROP	EXTENSION ""
pg_dump	—	 CREATE	EXTENSION

PostgreSQL CREATE	OR	REPLACE	FUNCTION pg_dump

GRANTREVOKE pg_init_privs pg_dump CREATE	EXTENSION

GRANTREVOKE

PostgreSQLCREATE	POLICYSECURITY	LABEL	RLS	 pg_dump

	SQL		1.1		1.0	

	SQL	 ALTER	EXTENSION
""



36.15.1.	

CREATE	EXTENSION .controlSHAREDIR/extension SQL

extension--version.sql foo--1.0.sqlfoo1.0

SHAREDIR/extension

postgresql.conf parameter_name	=	value #

directory	(string)

SQL SHAREDIR directory	=	'extension'

default_version	(string)

CREATE	EXTENSION VERSIONCREATE	EXTENSION

comment	(string)

encoding	(string)

	ASCII	

module_pathname	(string)

MODULE_PATHNAME $libdir/

MODULE_PATHNAMECREATE	FUNCTION	C-



requires	(string)

requires	=	'foo,	bar'

superuser	(boolean)

true false

relocatable	(boolean)

relocatable

schema	(string)

extension.control extension--version.control

directorydefault_version

SQL	SQL	 BEGINCOMMIT VACUUM

SQL\echo psqlCREATE	EXTENSION 	36.15.5	

"

	ASCII	 PostgreSQL

EXTENSION



36.15.2.	

relocatable	=	true

	SQL	

@extschema@ CREATE	EXTENSIONSCHEMA

relocatable	=	falseschema

@extschema@ @extschema@

search_path CREATE	EXTENSION

SET	LOCAL	search_path	TO	@extschema@;

search_path

schema CREATE	EXTENSIONSCHEMA search_path

requires search_path



36.15.3.	

pg_dump

CREATE	TABLE	my_config	(key	text,	value	text);

CREATE	SEQUENCE	my_config_seq;

SELECT	pg_catalog.pg_extension_config_dump('my_config',	'');

SELECT	pg_catalog.pg_extension_config_dump('my_config_seq',	'');

serialbigserial

pg_extension_config_dump pg_dump

pg_extension_config_dumpWHERE

CREATE	TABLE	my_config	(key	text,	value	text,	standard_entry	boolean);

SELECT	pg_catalog.pg_extension_config_dump('my_config',	'WHERE	NOT	standard_entry');

standard_entry

pg_extension_config_dump

pg_extension_config_dump ALTER	EXTENSION	...	DROP	TABLE



	pg_dump	pg_dump		
	

serialbigserial



36.15.4.	

	SQL	

foo--1.0--1.1.sqlfoo1.01.1

ALTER	EXTENSION	UPDATE CREATE	EXTENSION

"" PostgreSQL	9.1	

old_version extension--old_version--target_version.sql

old_version unpackaged

ALTER	EXTENSION foo--1.0--1.1.sqlfoo--1.1--2.0.sql 1.0

2.0ALTER	EXTENSION

PostgreSQL 1.11.0 ---

"" foo--1.1--1.0.sql1.1 ""

SELECT	*	FROM	pg_extension_update_paths('extension_name');



36.15.5.	

SQL "k""v"

pair--1.0.sql

--		psql		CREATE	EXTENSION	

\echo	Use	"CREATE	EXTENSION	pair"	to	load	this	file.	\quit

CREATE	TYPE	pair	AS	(	k	text,	v	text	);

CREATE	OR	REPLACE	FUNCTION	pair(anyelement,	text)

RETURNS	pair	LANGUAGE	SQL	AS	'SELECT	ROW($1,	$2)::pair';

CREATE	OR	REPLACE	FUNCTION	pair(text,	anyelement)

RETURNS	pair	LANGUAGE	SQL	AS	'SELECT	ROW($1,	$2)::pair';

CREATE	OR	REPLACE	FUNCTION	pair(anyelement,	anyelement)

RETURNS	pair	LANGUAGE	SQL	AS	'SELECT	ROW($1,	$2)::pair';

CREATE	OR	REPLACE	FUNCTION	pair(text,	text)

RETURNS	pair	LANGUAGE	SQL	AS	'SELECT	ROW($1,	$2)::pair;';

CREATE	OPERATOR	~>	(LEFTARG	=	text,	RIGHTARG	=	anyelement,	PROCEDURE	=	pair);

CREATE	OPERATOR	~>	(LEFTARG	=	anyelement,	RIGHTARG	=	text,	PROCEDURE	=	pair);

CREATE	OPERATOR	~>	(LEFTARG	=	anyelement,	RIGHTARG	=	anyelement,	PROCEDURE	=	pair);

CREATE	OPERATOR	~>	(LEFTARG	=	text,	RIGHTARG	=	text,	PROCEDURE	=	pair);

pair.control

#	pair	

comment	=	'A	key/value	pair	data	type'

default_version	=	'1.0'

relocatable	=	true

	makefile	 Makefile



EXTENSION	=	pair

DATA	=	pair--1.0.sql

PG_CONFIG	=	pg_config

PGXS	:=	$(shell	$(PG_CONFIG)	--pgxs)

include	$(PGXS)

	makefile	 PGXS	36.16	 make	installpg_config

CREATE	EXTENSION
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36.16.	

PostgreSQL PostgreSQLPGXS PGXS	C		SQL	
PGXSPostgreSQL

PGXS	makefile	makefile	 PGXS	makefile	 isbn_issn

	C		SQL	

MODULES	=	isbn_issn

EXTENSION	=	isbn_issn

DATA	=	isbn_issn--1.0.sql

DOCS	=	README.isbn_issn

PG_CONFIG	=	pg_config

PGXS	:=	$(shell	$(PG_CONFIG)	--pgxs)

include	$(PGXS)

make

MODULES

MODULE_big

OBJS

PROGRAM

OBJS



EXTENSION

extension.control prefix/share/extension

MODULEDIR

subdirectory	of	prefix/shareDATA		DOCS	 EXTENSION

extensionEXTENSIONcontrib

DATA

prefix/share/$MODULEDIR

DATA_built

prefix/share/$MODULEDIR

DATA_TSEARCH

prefix/share/tsearch_data

DOCS

prefix/doc/$MODULEDIR

SCRIPTS

prefix/bin

SCRIPTS_built

prefix/bin

REGRESS



REGRESS_OPTS

pg_regress

EXTRA_CLEAN

make	clean

PG_CPPFLAGS

CPPFLAGS

PG_LIBS

PROGRAM

SHLIB_LINK

MODULE_big

PG_CONFIG

PostgreSQLpg_config PATHpg_config

	makefile	 Makefile make make	install PATHpg_config

PostgreSQL	makefile	 makePG_CONFIGpg_config

	 make		

mkdir	build_dir

cd	build_dir

make	-f	/path/to/extension/source/tree/Makefile

make	-f	/path/to/extension/source/tree/Makefile	install



	VPATH		 config/prep_buildtree

make	VPATH=/path/to/extension/source/tree

make	VPATH=/path/to/extension/source/tree	install

REGRESS make	installmake	installcheck PostgreSQL REGRESS

sql/ .sql	makefile	 REGRESS expected/ .outmake	installcheck

psql diff	-cregression.diffs ""

:	
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	37.	

37.1.	
37.2.	
37.3.		C	
37.4.	

	 PL/pgSQL
PL/Python	44	 )

CSQL
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37.1.	

	 INSERTUPDATE	DELETE	

EXCLUDED	BEFORE		 	BEFORE	

TRUNCATE	 	TRUNCATE	

INSERTUPDATE	DELETE INSTEAD	OF SQL

DELETE

CREATE	TRIGGER

PostgreSQL TRUNCATE

INSERTUPDATEDELETE

BEFORE AFTER	INSTEAD	OF BEFORE AFTER

AFTER AFTER INSTEAD	OF

INSERTON	CONFLICT	DO	UPDATEEXCLUDED	 BEFORE	INSERT	

	 BEFOREEXCLUDED	 BEFORE	INSERT

ON	CONFLICT	DO	UPDATE	 UPDATE	 UPDATE	

DO	UPDATEINSERT	 BEFORE	INSERT	 BEFORE	UPDATE	

INSERT

NULL HeapTuple



NULL

INSERTUPDATE

BEFORE INSERTUPDATENEW DELETEOLD

INSTEAD	OFNULL INSERTUPDATENEW DELETEOLD INSERTUPDATE

NEW INSERT	RETURNINGUPDATE	RETURNING

NULL

WHEN WHEN/ WHEN BEFORE

WHEN AFTERWHEN INSTEAD	OFWHEN

BEFORE BEFOREtimestamp AFTER AFTER BEFORE

BEFORE BEFOREAFTERBEFORE

	SQL	

DELETEOLD
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37.2.	

	SQL		SQL	

	 BEFORE	

BEFORE	SQL	

BEFORE	SQL	 	SQL	

INSTEAD	OFINSTEAD	OF

AFTER

VOLATILE

	45.4	 	37.4	

	C	
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37.3.		C	

	C	

"	1"

"context" TriggerData

CALLED_AS_TRIGGER(fcinfo)

((fcinfo)->context	!=	NULL	&&	IsA((fcinfo)->context,	TriggerData))

fcinfo->contextTriggerData	*TriggerData TriggerData

struct	TriggerDatacommands/trigger.h

typedef	struct	TriggerData

{

				NodeTag							type;

				TriggerEvent		tg_event;

				Relation						tg_relation;

				HeapTuple					tg_trigtuple;

				HeapTuple					tg_newtuple;

				Trigger						*tg_trigger;

				Buffer								tg_trigtuplebuf;

				Buffer								tg_newtuplebuf;

}	TriggerData;



type

T_TriggerData.

tg_event

tg_event

TRIGGER_FIRED_BEFORE(tg_event)

TRIGGER_FIRED_AFTER(tg_event)

TRIGGER_FIRED_INSTEAD(tg_event)

TRIGGER_FIRED_FOR_ROW(tg_event)

TRIGGER_FIRED_FOR_STATEMENT(tg_event)

TRIGGER_FIRED_BY_INSERT(tg_event)

INSERT

TRIGGER_FIRED_BY_UPDATE(tg_event)

UPDATE

TRIGGER_FIRED_BY_DELETE(tg_event)



DELETE

TRIGGER_FIRED_BY_TRUNCATE(tg_event)

TRUNCATE

tg_relation

utils/rel.h

>relname char*NameData SPI_getrelname(tg_relation)

char*

tg_trigtuple

tg_newtuple

UPDATE INSERTDELETE NULLUPDATE

tg_trigger

Trigger utils/reltrigger.h

typedef	struct	Trigger

{

				Oid									tgoid;

				char							*tgname;

				Oid									tgfoid;

				int16							tgtype;

				char								tgenabled;

				bool								tgisinternal;

				Oid									tgconstrrelid;

				Oid									tgconstrindid;

				Oid									tgconstraint;

				bool								tgdeferrable;

				bool								tginitdeferred;

				int16							tgnargs;



				int16							tgnattr;

				int16						*tgattr;

				char						**tgargs;

				char							*tgqual;

}	Trigger;

tgname tgnargstgargs tgargsCREATE	TRIGGER

tg_trigtuplebuf

tg_trigtuple InvalidBuffer

tg_newtuplebuf

tg_newtuple InvalidBuffer

HeapTupleNULL	SQL	 isNull tg_trigtuple
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37.4.	

	C	

x trigfttest

CREATE	TABLE	ttest	(

				x	integer

);

#include	"postgres.h"

#include	"executor/spi.h"							/*	this	is	what	you	need	to	work	with	SPI	*/

#include	"commands/trigger.h"			/*	...	triggers	...	*/

#include	"utils/rel.h"										/*	...	and	relations	*/

PG_MODULE_MAGIC;

PG_FUNCTION_INFO_V1(trigf);

Datum

trigf(PG_FUNCTION_ARGS)

{

				TriggerData	*trigdata	=	(TriggerData	*)	fcinfo->context;

				TupleDesc			tupdesc;

				HeapTuple			rettuple;

				char							*when;

				bool								checknull	=	false;

				bool								isnull;

				int									ret,	i;

				/*	make	sure	it's	called	as	a	trigger	at	all	*/

				if	(!CALLED_AS_TRIGGER(fcinfo))

								elog(ERROR,	"trigf:	not	called	by	trigger	manager");

				/*	tuple	to	return	to	executor	*/



				if	(TRIGGER_FIRED_BY_UPDATE(trigdata->tg_event))

								rettuple	=	trigdata->tg_newtuple;

				else

								rettuple	=	trigdata->tg_trigtuple;

				/*	check	for	null	values	*/

				if	(!TRIGGER_FIRED_BY_DELETE(trigdata->tg_event)

								&&	TRIGGER_FIRED_BEFORE(trigdata->tg_event))

								checknull	=	true;

				if	(TRIGGER_FIRED_BEFORE(trigdata->tg_event))

								when	=	"before";

				else

								when	=	"after	";

				tupdesc	=	trigdata->tg_relation->rd_att;

				/*	connect	to	SPI	manager	*/

				if	((ret	=	SPI_connect())	<	0)

								elog(ERROR,	"trigf	(fired	%s):	SPI_connect	returned	%d",	when,	ret);

				/*	get	number	of	rows	in	table	*/

				ret	=	SPI_exec("SELECT	count(*)	FROM	ttest",	0);

				if	(ret	<	0)

								elog(ERROR,	"trigf	(fired	%s):	SPI_exec	returned	%d",	when,	ret);

				/*	count(*)	returns	int8,	so	be	careful	to	convert	*/

				i	=	DatumGetInt64(SPI_getbinval(SPI_tuptable->vals[0],

																																				SPI_tuptable->tupdesc,

																																				1,

																																				&isnull));

				elog	(INFO,	"trigf	(fired	%s):	there	are	%d	rows	in	ttest",	when,	i);

				SPI_finish();

				if	(checknull)

				{

								SPI_getbinval(rettuple,	tupdesc,	1,	&isnull);

								if	(isnull)

												rettuple	=	NULL;

				}

				return	PointerGetDatum(rettuple);

}



	36.9.6	

CREATE	FUNCTION	trigf()	RETURNS	trigger

				AS	'filename'

				LANGUAGE	C;

CREATE	TRIGGER	tbefore	BEFORE	INSERT	OR	UPDATE	OR	DELETE	ON	ttest

				FOR	EACH	ROW	EXECUTE	PROCEDURE	trigf();

CREATE	TRIGGER	tafter	AFTER	INSERT	OR	UPDATE	OR	DELETE	ON	ttest

				FOR	EACH	ROW	EXECUTE	PROCEDURE	trigf();

=>	INSERT	INTO	ttest	VALUES	(NULL);

INFO:		trigf	(fired	before):	there	are	0	rows	in	ttest

INSERT	0	0

--	Insertion	skipped	and	AFTER	trigger	is	not	fired

=>	SELECT	*	FROM	ttest;

	x

---

(0	rows)

=>	INSERT	INTO	ttest	VALUES	(1);

INFO:		trigf	(fired	before):	there	are	0	rows	in	ttest

INFO:		trigf	(fired	after	):	there	are	1	rows	in	ttest

																																							^^^^^^^^

																													remember	what	we	said	about	visibility.

INSERT	167793	1

vac=>	SELECT	*	FROM	ttest;

	x

---

	1

(1	row)

=>	INSERT	INTO	ttest	SELECT	x	*	2	FROM	ttest;

INFO:		trigf	(fired	before):	there	are	1	rows	in	ttest

INFO:		trigf	(fired	after	):	there	are	2	rows	in	ttest

																																							^^^^^^

																													remember	what	we	said	about	visibility.

INSERT	167794	1



=>	SELECT	*	FROM	ttest;

	x

---

	1

	2

(2	rows)

=>	UPDATE	ttest	SET	x	=	NULL	WHERE	x	=	2;

INFO:		trigf	(fired	before):	there	are	2	rows	in	ttest

UPDATE	0

=>	UPDATE	ttest	SET	x	=	4	WHERE	x	=	2;

INFO:		trigf	(fired	before):	there	are	2	rows	in	ttest

INFO:		trigf	(fired	after	):	there	are	2	rows	in	ttest

UPDATE	1

vac=>	SELECT	*	FROM	ttest;

	x

---

	1

	4

(2	rows)

=>	DELETE	FROM	ttest;

INFO:		trigf	(fired	before):	there	are	2	rows	in	ttest

INFO:		trigf	(fired	before):	there	are	1	rows	in	ttest

INFO:		trigf	(fired	after	):	there	are	0	rows	in	ttest

INFO:		trigf	(fired	after	):	there	are	0	rows	in	ttest

																																							^^^^^^

																													remember	what	we	said	about	visibility.

DELETE	2

=>	SELECT	*	FROM	ttest;

	x

---

(0	rows)

src/test/regress/regress.cspi

	C	
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38.1.	
38.2.	
38.3.		C	
38.4.	
38.5.	

	37	 	 PostgreSQL	

	C		 	SQL	
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38.1.	

	 	

ddl_command_startCREATE	ALTERDROPSECURITY	LABEL	COMMENTGRANTREVOKE	

	 	—		
ddl_command_startSELECT	INTO		 CREATE	TABLE	AS

ddl_command_end	 DDL	

pg_event_trigger_ddl_commands()	 	9.28	 	

sql_drop	 ddl_command_end	

pg_event_trigger_dropped_objects()		9.28	 	

table_rewriteALTER	TABLE	ALTER	TYPE	

table_rewrite

	 DDL		

	 ddl_command_endDDL		

	38.2	 	

CREATE	EVENT	TRIGGER	 	

	

WHEN	 ddl_command_start	
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38.2.	

	38-1 	

	38-1.	

ddl_command_start ddl_command_end sql_drop table_rewrite

ALTER

AGGREGATE
X X - -

ALTER

COLLATION
X X - -

ALTER

CONVERSION
X X - -

ALTER	DOMAIN X X - -

ALTER

EXTENSION
X X - -

ALTER	FOREIGN

DATA	WRAPPER
X X - -

ALTER	FOREIGN

TABLE
X X X -

ALTER

FUNCTION
X X - -

ALTER

LANGUAGE
X X - -

ALTER

OPERATOR
X X - -

ALTER

OPERATOR

CLASS

X X - -

ALTER

OPERATOR

FAMILY

X X - -

ALTER	POLICY X X - -

ALTER	SCHEMA X X - -



ALTER

SEQUENCE

X X - -

ALTER	SERVER X X - -

ALTER	TABLE X X X X

ALTER	TEXT

SEARCH

CONFIGURATION

X X - -

ALTER	TEXT

SEARCH

DICTIONARY

X X - -

ALTER	TEXT

SEARCH	PARSER
X X - -

ALTER	TEXT

SEARCH

TEMPLATE

X X - -

ALTER	TRIGGER X X - -

ALTER	TYPE X X - X

ALTER	USER

MAPPING
X X - -

ALTER	VIEW X X - -

CREATE

AGGREGATE
X X - -

COMMENT X X - -

CREATE	CAST X X - -

CREATE

COLLATION
X X - -

CREATE

CONVERSION
X X - -

CREATE	DOMAIN X X - -

CREATE

EXTENSION
X X - -

CREATE

FOREIGN	DATA

WRAPPER

X X - -

CREATE

FOREIGN	TABLE
X X - -



CREATE

FUNCTION
X X - -

CREATE	INDEX X X - -

CREATE

LANGUAGE
X X - -

CREATE

OPERATOR
X X - -

CREATE

OPERATOR

CLASS

X X - -

CREATE

OPERATOR

FAMILY

X X - -

CREATE	POLICY X X - -

CREATE	RULE X X - -

CREATE	SCHEMA X X - -

CREATE

SEQUENCE
X X - -

CREATE	SERVER X X - -

CREATE	TABLE X X - -

CREATE	TABLE

AS
X X - -

CREATE	TEXT

SEARCH

CONFIGURATION

X X - -

CREATE	TEXT

SEARCH

DICTIONARY

X X - -

CREATE	TEXT

SEARCH	PARSER
X X - -

CREATE	TEXT

SEARCH

TEMPLATE

X X - -

CREATE

TRIGGER
X X - -

CREATE	TYPE X X - -



CREATE	USER

MAPPING
X X - -

CREATE	VIEW X X - -

DROP

AGGREGATE
X X X -

DROP	CAST X X X -

DROP

COLLATION
X X X -

DROP

CONVERSION
X X X -

DROP	DOMAIN X X X -

DROP

EXTENSION
X X X -

DROP	FOREIGN

DATA	WRAPPER
X X X -

DROP	FOREIGN

TABLE
X X X -

DROP	FUNCTION X X X -

DROP	INDEX X X X -

DROP	LANGUAGE X X X -

DROP	OPERATOR X X X -

DROP	OPERATOR

CLASS
X X X -

DROP	OPERATOR

FAMILY
X X X -

DROP	OWNED X X X -

DROP	POLICY X X X -

DROP	RULE X X X -

DROP	SCHEMA X X X -

DROP	SEQUENCE X X X -

DROP	SERVER X X X -

DROP	TABLE X X X -



DROP	TEXT

SEARCH

CONFIGURATION

X X X -

DROP	TEXT

SEARCH

DICTIONARY

X X X -

DROP	TEXT

SEARCH	PARSER
X X X -

DROP	TEXT

SEARCH

TEMPLATE

X X X -

DROP	TRIGGER X X X -

DROP	TYPE X X X -

DROP	USER

MAPPING
X X X -

DROP	VIEW X X X -

GRANT X X - -

IMPORT

FOREIGN

SCHEMA

X X - -

REVOKE X X - -

SECURITY

LABEL
X X - -

SELECT	INTO X X - -

	C	



PostgreSQL	9.6.0	
	38.	



38.3.		C	

	C		 	

"	1"

	 EventTriggerData

CALLED_AS_EVENT_TRIGGER(fcinfo)

((fcinfo)->context	!=	NULL	&&	IsA((fcinfo)->context,	EventTriggerData))

	 fcinfo->contextEventTriggerData	*EventTriggerData

EventTriggerData

struct	EventTriggerData	commands/event_trigger.h

typedef	struct	EventTriggerData

{

				NodeTag					type;

				const	char	*event;						/*		*/

				Node							*parsetree;		/*		*/

				const	char	*tag;								/*		*/

}	EventTriggerData;

type



T_EventTriggerData

event

	 "ddl_command_start""ddl_command_end"

"sql_drop""table_rewrite"	 	38.1	

parsetree

	PostgreSQL		

tag

	 "CREATE	FUNCTION"

NULL	 	SQL		 isNull
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38.4.	

	C		

noddl	 	 ddl_command_start	

#include	"postgres.h"

#include	"commands/event_trigger.h"

PG_MODULE_MAGIC;

PG_FUNCTION_INFO_V1(noddl);

Datum

noddl(PG_FUNCTION_ARGS)

{

				EventTriggerData	*trigdata;

				if	(!CALLED_AS_EVENT_TRIGGER(fcinfo))		/*	internal	error	*/

								elog(ERROR,	"not	fired	by	event	trigger	manager");

				trigdata	=	(EventTriggerData	*)	fcinfo->context;

				ereport(ERROR,

								(errcode(ERRCODE_INSUFFICIENT_PRIVILEGE),

																	errmsg("command	\"%s\"	denied",	trigdata->tag)));

				PG_RETURN_NULL();

}

	36.9.6	 	

CREATE	FUNCTION	noddl()	RETURNS	event_trigger

				AS	'noddl'	LANGUAGE	C;



CREATE	EVENT	TRIGGER	noddl	ON	ddl_command_start

				EXECUTE	PROCEDURE	noddl();

=#	\dy

																					List	of	event	triggers

	Name		|							Event							|	Owner	|	Enabled	|	Procedure	|	Tags

-------+-------------------+-------+---------+-----------+------

	noddl	|	ddl_command_start	|	dim			|	enabled	|	noddl					|

(1	row)

=#	CREATE	TABLE	foo(id	serial);

ERROR:		command	"CREATE	TABLE"	denied

	DDL		

BEGIN;

ALTER	EVENT	TRIGGER	noddl	DISABLE;

CREATE	TABLE	foo	(id	serial);

ALTER	EVENT	TRIGGER	noddl	ENABLE;

COMMIT;

	DDL	

	C	
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38.5.	

table_rewrite	

CREATE	OR	REPLACE	FUNCTION	no_rewrite()

	RETURNS	event_trigger

	LANGUAGE	plpgsql	AS

$$

---

---	

---			public.foo		1am		6am	

---				100	

---

DECLARE

		table_oid	oid	:=	pg_event_trigger_table_rewrite_oid();

		current_hour	integer	:=	extract('hour'	from	current_time);

		pages	integer;

		max_pages	integer	:=	100;

BEGIN

		IF	pg_event_trigger_table_rewrite_oid()	=	'public.foo'::regclass

		THEN

								RAISE	EXCEPTION	'you''re	not	allowed	to	rewrite	the	table	%',

																								table_oid::regclass;

		END	IF;

		SELECT	INTO	pages	relpages	FROM	pg_class	WHERE	oid	=	table_oid;

		IF	pages	>	max_pages

		THEN

								RAISE	EXCEPTION	'rewrites	only	allowed	for	table	with	less	than	%	pages',

																								max_pages;

		END	IF;

		IF	current_hour	NOT	BETWEEN	1	AND	6

		THEN

								RAISE	EXCEPTION	'rewrites	only	allowed	between	1am	and	6am';

		END	IF;

END;

$$;

CREATE	EVENT	TRIGGER	no_rewrite_allowed

																		ON	table_rewrite

			EXECUTE	PROCEDURE	no_rewrite();
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39.1.	
39.2.	

39.2.1.	SELECT
39.2.2.	SELECT
39.2.3.	PostgreSQL
39.2.4.	

39.3.	
39.4.	INSERTUPDATEDELETE

39.4.1.	
39.4.2.	

39.5.	
39.6.	
39.7.		vs	

PostgreSQL

PostgreSQL

Database	Systems	A	Unified	Framework	for	Version	Modeling	Using
Production	Rules	in	a	Database	System

http://db.cs.berkeley.edu/papers/ERL-M90-36.pdf
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39.1.	

SQL debug_print_parsedebug_print_rewritten

pg_rewrite

SQL

SQL

SELECTINSERTUPDATEDELETE

SELECT FROM

SELECT SELECT	INTOCREATE	TABLEINSERT	...	SELECT

INSERTUPDATEDELETE



SELECT SELECTFROM

DELETE CTID CTID 	39.2.4	

INSERT VALUESINSERT	...	SELECTSELECT

UPDATE SET	column	=	expression DELETE

CTID

FROM SELECT	...	FROM	a,	b,	c FROM JOIN

JOIN JOIN ONUSING WHERE SELECTFROMWHERE

ORDER	BY
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39.2.	

PostgreSQL

CREATE	VIEW	myview	AS	SELECT	*	FROM	mytab;

CREATE	TABLE	myview	(same	column	list	as	mytab);

CREATE	RULE	"_RETURN"	AS	ON	SELECT	TO	myview	DO	INSTEAD

				SELECT	*	FROM	mytab;

CREATE	VIEW	 PostgreSQL



39.2.1.	SELECT

ON	SELECT INSERTUPDATEDELETE SELECT

ON	SELECT	 INSTEADSELECT	 ON	SELECT

min

CREATE	FUNCTION	min(integer,	integer)	RETURNS	integer	AS	$$

				SELECT	CASE	WHEN	$1	<	$2	THEN	$1	ELSE	$2	END

$$	LANGUAGE	SQL	STRICT;

CREATE	TABLE	shoe_data	(

				shoename			text,										--	

				sh_avail			integer,							--	

				slcolor				text,										--	

				slminlen			real,										--	

				slmaxlen			real,										--	

				slunit					text											--	

);

CREATE	TABLE	shoelace_data	(

				sl_name				text,										--	

				sl_avail			integer,							--	

				sl_color			text,										--	

				sl_len					real,										--	

				sl_unit				text											--	

);

CREATE	TABLE	unit	(

				un_name				text,										--	

				un_fact				real											--	

);



CREATE	VIEW	shoe	AS

				SELECT	sh.shoename,

											sh.sh_avail,

											sh.slcolor,

											sh.slminlen,

											sh.slminlen	*	un.un_fact	AS	slminlen_cm,

											sh.slmaxlen,

											sh.slmaxlen	*	un.un_fact	AS	slmaxlen_cm,

											sh.slunit

						FROM	shoe_data	sh,	unit	un

					WHERE	sh.slunit	=	un.un_name;

CREATE	VIEW	shoelace	AS

				SELECT	s.sl_name,

											s.sl_avail,

											s.sl_color,

											s.sl_len,

											s.sl_unit,

											s.sl_len	*	u.un_fact	AS	sl_len_cm

						FROM	shoelace_data	s,	unit	u

					WHERE	s.sl_unit	=	u.un_name;

CREATE	VIEW	shoe_ready	AS

				SELECT	rsh.shoename,

											rsh.sh_avail,

											rsl.sl_name,

											rsl.sl_avail,

											min(rsh.sh_avail,	rsl.sl_avail)	AS	total_avail

						FROM	shoe	rsh,	shoelace	rsl

					WHERE	rsl.sl_color	=	rsh.slcolor

							AND	rsl.sl_len_cm	>=	rsh.slminlen_cm

							AND	rsl.sl_len_cm	<=	rsh.slmaxlen_cm;

shoelaceCREATE	VIEW shoelacepg_rewrite	 pg_rewrite

shoelace SELECT SELECT INSTEAD SELECT



:	 pg_rewriteNEWOLDSELECT

unitshoe_datashoelace_data

INSERT	INTO	unit	VALUES	('cm',	1.0);

INSERT	INTO	unit	VALUES	('m',	100.0);

INSERT	INTO	unit	VALUES	('inch',	2.54);

INSERT	INTO	shoe_data	VALUES	('sh1',	2,	'black',	70.0,	90.0,	'cm');

INSERT	INTO	shoe_data	VALUES	('sh2',	0,	'black',	30.0,	40.0,	'inch');

INSERT	INTO	shoe_data	VALUES	('sh3',	4,	'brown',	50.0,	65.0,	'cm');

INSERT	INTO	shoe_data	VALUES	('sh4',	3,	'brown',	40.0,	50.0,	'inch');

INSERT	INTO	shoelace_data	VALUES	('sl1',	5,	'black',	80.0,	'cm');

INSERT	INTO	shoelace_data	VALUES	('sl2',	6,	'black',	100.0,	'cm');

INSERT	INTO	shoelace_data	VALUES	('sl3',	0,	'black',	35.0	,	'inch');

INSERT	INTO	shoelace_data	VALUES	('sl4',	8,	'black',	40.0	,	'inch');

INSERT	INTO	shoelace_data	VALUES	('sl5',	4,	'brown',	1.0	,	'm');

INSERT	INTO	shoelace_data	VALUES	('sl6',	0,	'brown',	0.9	,	'm');

INSERT	INTO	shoelace_data	VALUES	('sl7',	7,	'brown',	60	,	'cm');

INSERT	INTO	shoelace_data	VALUES	('sl8',	1,	'brown',	40	,	'inch');

SELECT	*	FROM	shoelace;

	sl_name			|	sl_avail	|	sl_color	|	sl_len	|	sl_unit	|	sl_len_cm

-----------+----------+----------+--------+---------+-----------

	sl1							|								5	|	black				|					80	|	cm						|								80

	sl2							|								6	|	black				|				100	|	cm						|							100

	sl7							|								7	|	brown				|					60	|	cm						|								60

	sl3							|								0	|	black				|					35	|	inch				|						88.9

	sl4							|								8	|	black				|					40	|	inch				|					101.6

	sl8							|								1	|	brown				|					40	|	inch				|					101.6

	sl5							|								4	|	brown				|						1	|	m							|							100

	sl6							|								0	|	brown				|				0.9	|	m							|								90

(8	rows)

SELECT SELECT	*	FROM	shoelace

SELECT	shoelace.sl_name,	shoelace.sl_avail,



							shoelace.sl_color,	shoelace.sl_len,

							shoelace.sl_unit,	shoelace.sl_len_cm

		FROM	shoelace	shoelace;

shoelace

SELECT	s.sl_name,	s.sl_avail,

							s.sl_color,	s.sl_len,	s.sl_unit,

							s.sl_len	*	u.un_fact	AS	sl_len_cm

		FROM	shoelace	old,	shoelace	new,

							shoelace_data	s,	unit	u

	WHERE	s.sl_unit	=	u.un_name;

SELECT	shoelace.sl_name,	shoelace.sl_avail,

							shoelace.sl_color,	shoelace.sl_len,

							shoelace.sl_unit,	shoelace.sl_len_cm

		FROM	(SELECT	s.sl_name,

															s.sl_avail,

															s.sl_color,

															s.sl_len,

															s.sl_unit,

															s.sl_len	*	u.un_fact	AS	sl_len_cm

										FROM	shoelace_data	s,	unit	u

									WHERE	s.sl_unit	=	u.un_name)	shoelace;

shoelace	oldshoelace	new

SELECT	*	FROM	shoe_ready	WHERE	total_avail	>=	2;

	shoename	|	sh_avail	|	sl_name	|	sl_avail	|	total_avail

----------+----------+---------+----------+-------------



	sh1						|								2	|	sl1					|								5	|											2

	sh3						|								4	|	sl7					|								7	|											4

(2	rows)

SELECT	shoe_ready.shoename,	shoe_ready.sh_avail,

							shoe_ready.sl_name,	shoe_ready.sl_avail,

							shoe_ready.total_avail

		FROM	shoe_ready	shoe_ready

	WHERE	shoe_ready.total_avail	>=	2;

shoe_ready

SELECT	shoe_ready.shoename,	shoe_ready.sh_avail,

							shoe_ready.sl_name,	shoe_ready.sl_avail,

							shoe_ready.total_avail

		FROM	(SELECT	rsh.shoename,

															rsh.sh_avail,

															rsl.sl_name,

															rsl.sl_avail,

															min(rsh.sh_avail,	rsl.sl_avail)	AS	total_avail

										FROM	shoe	rsh,	shoelace	rsl

									WHERE	rsl.sl_color	=	rsh.slcolor

											AND	rsl.sl_len_cm	>=	rsh.slminlen_cm

											AND	rsl.sl_len_cm	<=	rsh.slmaxlen_cm)	shoe_ready

	WHERE	shoe_ready.total_avail	>=	2;

shoeshoelace

SELECT	shoe_ready.shoename,	shoe_ready.sh_avail,

							shoe_ready.sl_name,	shoe_ready.sl_avail,

							shoe_ready.total_avail

		FROM	(SELECT	rsh.shoename,

															rsh.sh_avail,

															rsl.sl_name,

															rsl.sl_avail,

															min(rsh.sh_avail,	rsl.sl_avail)	AS	total_avail

										FROM	(SELECT	sh.shoename,



																							sh.sh_avail,

																							sh.slcolor,

																							sh.slminlen,

																							sh.slminlen	*	un.un_fact	AS	slminlen_cm,

																							sh.slmaxlen,

																							sh.slmaxlen	*	un.un_fact	AS	slmaxlen_cm,

																							sh.slunit

																		FROM	shoe_data	sh,	unit	un

																	WHERE	sh.slunit	=	un.un_name)	rsh,

															(SELECT	s.sl_name,

																							s.sl_avail,

																							s.sl_color,

																							s.sl_len,

																							s.sl_unit,

																							s.sl_len	*	u.un_fact	AS	sl_len_cm

																		FROM	shoelace_data	s,	unit	u

																	WHERE	s.sl_unit	=	u.un_name)	rsl

									WHERE	rsl.sl_color	=	rsh.slcolor

											AND	rsl.sl_len_cm	>=	rsh.slminlen_cm

											AND	rsl.sl_len_cm	<=	rsh.slmaxlen_cm)	shoe_ready

	WHERE	shoe_ready.total_avail	>	2;

	 SELECT"" SELECT SELECT



39.2.2.	 SELECT

SELECT SELECT t1t2ab

SELECT	t2.b	FROM	t1,	t2	WHERE	t1.a	=	t2.a;

UPDATE	t1	SET	b	=	t2.b	FROM	t2	WHERE	t1.a	=	t2.a;

t1t2

t2b

a

t1t2

	 UPDATE t1

UPDATE	t1	SET	a	=	t1.a,	b	=	t2.b	FROM	t2	WHERE	t1.a	=	t2.a;

SELECT	t1.a,	t2.b	FROM	t1,	t2	WHERE	t1.a	=	t2.a;



UPDATE SELECTUPDATE UPDATEt1

UPDATEDELETE	ID CTID CTIDt1 CTID

SELECT	t1.a,	t2.b,	t1.ctid	FROM	t1,	t2	WHERE	t1.a	=	t2.a;

PostgreSQL ROLLBACK UPDATE CTID CTIDcmax

	ID		vacuum	



39.2.3.	PostgreSQL



39.2.4.	

INSERTUPDATEDELETE PostgreSQL

INSTEAD	OF INSERT UPDATE

INSTEAD	OF

INSTEAD INSERT\UPDATEDELETE

INSTEAD	OF

Automatic	rewriting	of	an	 INSERTUPDATEDELETE

INSTEADINSTEAD	OF



PostgreSQL	9.6.0	
	39.	



39.3.	

PostgreSQL

CREATE	MATERIALIZED	VIEW	mymatview	AS	SELECT	*	FROM	mytab;

CREATE	TABLE	mymatview	AS	SELECT	*	FROM	mytab;

REFRESH	MATERIALIZED	VIEW	mymatview;

The	information	about	a	materialized	view	in	the	 PostgreSQL

CREATE	TABLE	invoice	(

				invoice_no				integer								PRIMARY	KEY,

				seller_no					integer,							--		ID

				invoice_date		date,										--	

				invoice_amt			numeric(13,2)		--	

);

CREATE	MATERIALIZED	VIEW	sales_summary	AS

		SELECT



						seller_no,

						invoice_date,

						sum(invoice_amt)::numeric(13,2)	as	sales_amt

				FROM	invoice

				WHERE	invoice_date	<	CURRENT_DATE

				GROUP	BY

						seller_no,

						invoice_date

				ORDER	BY

						seller_no,

						invoice_date;

CREATE	UNIQUE	INDEX	sales_summary_seller

		ON	sales_summary	(seller_no,	invoice_date);

	SQL	

REFRESH	MATERIALIZED	VIEW	sales_summary;

	 	

CREATE	EXTENSION	file_fdw;

CREATE	SERVER	local_file	FOREIGN	DATA	WRAPPER	file_fdw;

CREATE	FOREIGN	TABLE	words	(word	text	NOT	NULL)

		SERVER	local_file

		OPTIONS	(filename	'/usr/share/dict/words');

CREATE	MATERIALIZED	VIEW	wrd	AS	SELECT	*	FROM	words;

CREATE	UNIQUE	INDEX	wrd_word	ON	wrd	(word);

CREATE	EXTENSION	pg_trgm;

CREATE	INDEX	wrd_trgm	ON	wrd	USING	gist	(word	gist_trgm_ops);

VACUUM	ANALYZE	wrd;

file_fdw

SELECT	count(*)	FROM	words	WHERE	word	=	'caterpiler';



	count	

-------

					0

(1	row)

EXPLAIN	ANALYZE

	Aggregate		(cost=21763.99..21764.00	rows=1	width=0)	(actual	time=188.180..188.181	rows=1	loops=1)

			->		Foreign	Scan	on	words		(cost=0.00..21761.41	rows=1032	width=0)	(actual	time=188.177..188.177	rows=0	loops=1)

									Filter:	(word	=	'caterpiler'::text)

									Rows	Removed	by	Filter:	479829

									Foreign	File:	/usr/share/dict/words

									Foreign	File	Size:	4953699

	Planning	time:	0.118	ms

	Execution	time:	188.273	ms

	Aggregate		(cost=4.44..4.45	rows=1	width=0)	(actual	time=0.042..0.042	rows=1	loops=1)

			->		Index	Only	Scan	using	wrd_word	on	wrd		(cost=0.42..4.44	rows=1	width=0)	(actual	time=0.039..0.039	rows=0	loops=1)

									Index	Cond:	(word	=	'caterpiler'::text)

									Heap	Fetches:	0

	Planning	time:	0.164	ms

	Execution	time:	0.117	ms

file_fdw

SELECT	word	FROM	words	ORDER	BY	word	<->	'caterpiler'	LIMIT	10;

					word					

---------------

	cater

	caterpillar

	Caterpillar

	caterpillars

	caterpillar's

	Caterpillar's



	caterer

	caterer's

	caters

	catered

(10	rows)

	Limit		(cost=11583.61..11583.64	rows=10	width=32)	(actual	time=1431.591..1431.594	rows=10	loops=1)

			->		Sort		(cost=11583.61..11804.76	rows=88459	width=32)	(actual	time=1431.589..1431.591	rows=10	loops=1)

									Sort	Key:	((word	<->	'caterpiler'::text))

									Sort	Method:	top-N	heapsort		Memory:	25kB

									->		Foreign	Scan	on	words		(cost=0.00..9672.05	rows=88459	width=32)	(actual	time=0.057..1286.455	rows=479829	loops=1)

															Foreign	File:	/usr/share/dict/words

															Foreign	File	Size:	4953699

	Planning	time:	0.128	ms

	Execution	time:	1431.679	ms

	Limit		(cost=0.29..1.06	rows=10	width=10)	(actual	time=187.222..188.257	rows=10	loops=1)

			->		Index	Scan	using	wrd_trgm	on	wrd		(cost=0.29..37020.87	rows=479829	width=10)	(actual	time=187.219..188.252	rows=10	loops=1)

									Order	By:	(word	<->	'caterpiler'::text)

	Planning	time:	0.196	ms

	Execution	time:	198.640	ms

INSERTUPDATEDELETE
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39.4.	INSERTUPDATEDELETE

INSERTUPDATEDELETE CREATE	RULE

INSTEADALSO

NEWOLD

INSERT/UPDATE/DELETE

WITHUPDATE



39.4.1.	

CREATE	[	OR	REPLACE	]	RULE	name	AS	ON	event

				TO	table	[	WHERE	condition	]

				DO	[	ALSO	|	INSTEAD	]	{	NOTHING	|	command	|	(	command	;	command

INSERTUPDATEDELETE

CREATE	RULE

NEW

ALSOINSTEAD

ALSO

INSTEAD

ALSO INSTEAD

ON	INSERT INSTEAD ON	UPDATE	ON	DELETE



	

pg_rewrite NEWOLD NEW NEWOLD UPDATE

INSERT	 OLD

39.4.1.1.	

shoelace_datasl_avail shoelace_dataUPDATE

CREATE	TABLE	shoelace_log	(

				sl_name				text,										--	

				sl_avail			integer,							--	

				log_who				text,										--	

				log_when			timestamp						--	

);

CREATE	RULE	log_shoelace	AS	ON	UPDATE	TO	shoelace_data

				WHERE	NEW.sl_avail	<>	OLD.sl_avail

				DO	INSERT	INTO	shoelace_log	VALUES	(

																																				NEW.sl_name,

																																				NEW.sl_avail,

																																				current_user,

																																				current_timestamp

																																);

UPDATE	shoelace_data	SET	sl_avail	=	6	WHERE	sl_name	=	'sl7';



SELECT	*	FROM	shoelace_log;

	sl_name	|	sl_avail	|	log_who	|	log_when																								

---------+----------+---------+----------------------------------

	sl7					|								6	|	Al						|	Tue	Oct	20	16:14:45	1998	MET	DST

(1	row)

UPDATE	shoelace_data	SET	sl_avail	=	6

		FROM	shoelace_data	shoelace_data

	WHERE	shoelace_data.sl_name	=	'sl7';

ON	UPDATElog_shoelace	

NEW.sl_avail	<>	OLD.sl_avail

INSERT	INTO	shoelace_log	VALUES	(

							new.sl_name,	new.sl_avail,

							current_user,	current_timestamp	)

		FROM	shoelace_data	new,	shoelace_data	old;

INSERT	...	VALUES	...	FROMFROMnewold

ALSO	1	

INSERT	INTO	shoelace_log	VALUES	(

							new.sl_name,	new.sl_avail,

							current_user,	current_timestamp	)

		FROM	shoelace_data	new,	shoelace_data	old,

							shoelace_data	shoelace_data;



	2	 sl_avail

INSERT	INTO	shoelace_log	VALUES	(

							new.sl_name,	new.sl_avail,

							current_user,	current_timestamp	)

		FROM	shoelace_data	new,	shoelace_data	old,

							shoelace_data	shoelace_data

	WHERE	new.sl_avail	<>	old.sl_avail;

INSERT	...	VALUESWHERE INSERT	...	SELECT

	3	

INSERT	INTO	shoelace_log	VALUES	(

							new.sl_name,	new.sl_avail,

							current_user,	current_timestamp	)

		FROM	shoelace_data	new,	shoelace_data	old,

							shoelace_data	shoelace_data

	WHERE	new.sl_avail	<>	old.sl_avail

			AND	shoelace_data.sl_name	=	'sl7';

	4	 NEW

INSERT	INTO	shoelace_log	VALUES	(

							shoelace_data.sl_name,	6,

							current_user,	current_timestamp	)

		FROM	shoelace_data	new,	shoelace_data	old,

							shoelace_data	shoelace_data

	WHERE	6	<>	old.sl_avail

			AND	shoelace_data.sl_name	=	'sl7';

	5	 OLD

INSERT	INTO	shoelace_log	VALUES	(



							shoelace_data.sl_name,	6,

							current_user,	current_timestamp	)

		FROM	shoelace_data	new,	shoelace_data	old,

							shoelace_data	shoelace_data

	WHERE	6	<>	shoelace_data.sl_avail

			AND	shoelace_data.sl_name	=	'sl7';

ALSO

INSERT	INTO	shoelace_log	VALUES	(

							shoelace_data.sl_name,	6,

							current_user,	current_timestamp	)

		FROM	shoelace_data

	WHERE	6	<>	shoelace_data.sl_avail

			AND	shoelace_data.sl_name	=	'sl7';

UPDATE	shoelace_data	SET	sl_avail	=	6

	WHERE	sl_name	=	'sl7';

UPDATE	shoelace_data	SET	sl_color	=	'green'

	WHERE	sl_name	=	'sl7';

sl_avail NEW.sl_availshoelace_data.sl_avail

INSERT	INTO	shoelace_log	VALUES	(

							shoelace_data.sl_name,	shoelace_data.sl_avail,

							current_user,	current_timestamp	)

		FROM	shoelace_data

	WHERE	shoelace_data.sl_avail	<>	shoelace_data.sl_avail

			AND	shoelace_data.sl_name	=	'sl7';



UPDATE	shoelace_data	SET	sl_avail	=	0

	WHERE	sl_color	=	'black';

sl1sl2sl3sl4 sl3sl_avail	=	0

INSERT	INTO	shoelace_log

SELECT	shoelace_data.sl_name,	0,

							current_user,	current_timestamp

		FROM	shoelace_data

	WHERE	0	<>	shoelace_data.sl_avail

			AND	shoelace_data.sl_color	=	'black';

UPDATE INSERT0	<>	shoelace_data.sl_avail



39.4.2.	

INSERTUPDATEDELETE

CREATE	RULE	shoe_ins_protect	AS	ON	INSERT	TO	shoe

				DO	INSTEAD	NOTHING;

CREATE	RULE	shoe_upd_protect	AS	ON	UPDATE	TO	shoe

				DO	INSTEAD	NOTHING;

CREATE	RULE	shoe_del_protect	AS	ON	DELETE	TO	shoe

				DO	INSTEAD	NOTHING;

shoe INSTEAD

	

CREATE	RULE	shoelace_ins	AS	ON	INSERT	TO	shoelace

				DO	INSTEAD

				INSERT	INTO	shoelace_data	VALUES	(

											NEW.sl_name,

											NEW.sl_avail,

											NEW.sl_color,

											NEW.sl_len,

											NEW.sl_unit

				);

CREATE	RULE	shoelace_upd	AS	ON	UPDATE	TO	shoelace

				DO	INSTEAD

				UPDATE	shoelace_data

							SET	sl_name	=	NEW.sl_name,

											sl_avail	=	NEW.sl_avail,

											sl_color	=	NEW.sl_color,

											sl_len	=	NEW.sl_len,

											sl_unit	=	NEW.sl_unit

					WHERE	sl_name	=	OLD.sl_name;

CREATE	RULE	shoelace_del	AS	ON	DELETE	TO	shoelace

				DO	INSTEAD

				DELETE	FROM	shoelace_data

					WHERE	sl_name	=	OLD.sl_name;



RETURNING RETURNING shoelace

CREATE	RULE	shoelace_ins	AS	ON	INSERT	TO	shoelace

				DO	INSTEAD

				INSERT	INTO	shoelace_data	VALUES	(

											NEW.sl_name,

											NEW.sl_avail,

											NEW.sl_color,

											NEW.sl_len,

											NEW.sl_unit

				)

				RETURNING

											shoelace_data.*,

											(SELECT	shoelace_data.sl_len	*	u.un_fact

												FROM	unit	u	WHERE	shoelace_data.sl_unit	=	u.un_name);

INSERTINSERT	RETURNING	—	 INSERTRETURNING

shoelace

CREATE	TABLE	shoelace_arrive	(

				arr_name				text,

				arr_quant			integer

);

CREATE	TABLE	shoelace_ok	(

				ok_name					text,

				ok_quant				integer

);

CREATE	RULE	shoelace_ok_ins	AS	ON	INSERT	TO	shoelace_ok

				DO	INSTEAD

				UPDATE	shoelace

							SET	sl_avail	=	sl_avail	+	NEW.ok_quant

					WHERE	sl_name	=	NEW.ok_name;

shoelace_arrive



SELECT	*	FROM	shoelace_arrive;

	arr_name	|	arr_quant

----------+-----------

	sl3						|								10

	sl6						|								20

	sl8						|								20

(3	rows)

SELECT	*	FROM	shoelace;

	sl_name		|	sl_avail	|	sl_color	|	sl_len	|	sl_unit	|	sl_len_cm

----------+----------+----------+--------+---------+-----------

	sl1						|								5	|	black				|					80	|	cm						|								80

	sl2						|								6	|	black				|				100	|	cm						|							100

	sl7						|								6	|	brown				|					60	|	cm						|								60

	sl3						|								0	|	black				|					35	|	inch				|						88.9

	sl4						|								8	|	black				|					40	|	inch				|					101.6

	sl8						|								1	|	brown				|					40	|	inch				|					101.6

	sl5						|								4	|	brown				|						1	|	m							|							100

	sl6						|								0	|	brown				|				0.9	|	m							|								90

(8	rows)

INSERT	INTO	shoelace_ok	SELECT	*	FROM	shoelace_arrive;

SELECT	*	FROM	shoelace	ORDER	BY	sl_name;

	sl_name		|	sl_avail	|	sl_color	|	sl_len	|	sl_unit	|	sl_len_cm

----------+----------+----------+--------+---------+-----------

	sl1						|								5	|	black				|					80	|	cm						|								80

	sl2						|								6	|	black				|				100	|	cm						|							100

	sl7						|								6	|	brown				|					60	|	cm						|								60



	sl4						|								8	|	black				|					40	|	inch				|					101.6

	sl3						|							10	|	black				|					35	|	inch				|						88.9

	sl8						|							21	|	brown				|					40	|	inch				|					101.6

	sl5						|								4	|	brown				|						1	|	m							|							100

	sl6						|							20	|	brown				|				0.9	|	m							|								90

(8	rows)

SELECT	*	FROM	shoelace_log;

	sl_name	|	sl_avail	|	log_who|	log_when																								

---------+----------+--------+----------------------------------

	sl7					|								6	|	Al					|	Tue	Oct	20	19:14:45	1998	MET	DST

	sl3					|							10	|	Al					|	Tue	Oct	20	19:25:16	1998	MET	DST

	sl6					|							20	|	Al					|	Tue	Oct	20	19:25:16	1998	MET	DST

	sl8					|							21	|	Al					|	Tue	Oct	20	19:25:16	1998	MET	DST

(4	rows)

INSERT	...	SELECT

INSERT	INTO	shoelace_ok

SELECT	shoelace_arrive.arr_name,	shoelace_arrive.arr_quant

		FROM	shoelace_arrive	shoelace_arrive,	shoelace_ok	shoelace_ok;

shoelace_ok_ins

UPDATE	shoelace

			SET	sl_avail	=	shoelace.sl_avail	+	shoelace_arrive.arr_quant

		FROM	shoelace_arrive	shoelace_arrive,	shoelace_ok	shoelace_ok,

							shoelace_ok	old,	shoelace_ok	new,

							shoelace	shoelace

	WHERE	shoelace.sl_name	=	shoelace_arrive.arr_name;

shoelace_okINSERT shoelace_upd

UPDATE	shoelace_data

			SET	sl_name	=	shoelace.sl_name,



							sl_avail	=	shoelace.sl_avail	+	shoelace_arrive.arr_quant,

							sl_color	=	shoelace.sl_color,

							sl_len	=	shoelace.sl_len,

							sl_unit	=	shoelace.sl_unit

		FROM	shoelace_arrive	shoelace_arrive,	shoelace_ok	shoelace_ok,

							shoelace_ok	old,	shoelace_ok	new,

							shoelace	shoelace,	shoelace	old,

							shoelace	new,	shoelace_data	shoelace_data

	WHERE	shoelace.sl_name	=	shoelace_arrive.arr_name

			AND	shoelace_data.sl_name	=	shoelace.sl_name;

INSTEAD shoelace _RETURN

UPDATE	shoelace_data

			SET	sl_name	=	s.sl_name,

							sl_avail	=	s.sl_avail	+	shoelace_arrive.arr_quant,

							sl_color	=	s.sl_color,

							sl_len	=	s.sl_len,

							sl_unit	=	s.sl_unit

		FROM	shoelace_arrive	shoelace_arrive,	shoelace_ok	shoelace_ok,

							shoelace_ok	old,	shoelace_ok	new,

							shoelace	shoelace,	shoelace	old,

							shoelace	new,	shoelace_data	shoelace_data,

							shoelace	old,	shoelace	new,

							shoelace_data	s,	unit	u

	WHERE	s.sl_name	=	shoelace_arrive.arr_name

			AND	shoelace_data.sl_name	=	s.sl_name;

log_shoelace

INSERT	INTO	shoelace_log

SELECT	s.sl_name,

							s.sl_avail	+	shoelace_arrive.arr_quant,

							current_user,

							current_timestamp

		FROM	shoelace_arrive	shoelace_arrive,	shoelace_ok	shoelace_ok,

							shoelace_ok	old,	shoelace_ok	new,

							shoelace	shoelace,	shoelace	old,

							shoelace	new,	shoelace_data	shoelace_data,

							shoelace	old,	shoelace	new,

							shoelace_data	s,	unit	u,



							shoelace_data	old,	shoelace_data	new

							shoelace_log	shoelace_log

	WHERE	s.sl_name	=	shoelace_arrive.arr_name

			AND	shoelace_data.sl_name	=	s.sl_name

			AND	(s.sl_avail	+	shoelace_arrive.arr_quant)	<>	s.sl_avail;

SQL

INSERT	INTO	shoelace_log

SELECT	s.sl_name,

							s.sl_avail	+	shoelace_arrive.arr_quant,

							current_user,

							current_timestamp

		FROM	shoelace_arrive	shoelace_arrive,	shoelace_data	shoelace_data,

							shoelace_data	s

	WHERE	s.sl_name	=	shoelace_arrive.arr_name

			AND	shoelace_data.sl_name	=	s.sl_name

			AND	s.sl_avail	+	shoelace_arrive.arr_quant	<>	s.sl_avail;

UPDATE	shoelace_data

			SET	sl_avail	=	shoelace_data.sl_avail	+	shoelace_arrive.arr_quant

		FROM	shoelace_arrive	shoelace_arrive,

							shoelace_data	shoelace_data,

							shoelace_data	s

	WHERE	s.sl_name	=	shoelace_arrive.sl_name

			AND	shoelace_data.sl_name	=	s.sl_name;

shoelace_data INSERT

Nested	Loop

		->		Merge	Join

								->		Seq	Scan

														->		Sort

																				->		Seq	Scan	on	s

								->		Seq	Scan



														->		Sort

																				->		Seq	Scan	on	shoelace_arrive

		->		Seq	Scan	on	shoelace_data

Merge	Join

		->		Seq	Scan

								->		Sort

														->		Seq	Scan	on	s

		->		Seq	Scan

								->		Sort

														->		Seq	Scan	on	shoelace_arrive

shoelace_data UPDATE

PostgreSQL

INSERT	INTO	shoelace	VALUES	('sl9',	0,	'pink',	35.0,	'inch',	0.0);

INSERT	INTO	shoelace	VALUES	('sl10',	1000,	'magenta',	40.0,	'inch',	0.0);

shoelace

CREATE	VIEW	shoelace_mismatch	AS

				SELECT	*	FROM	shoelace	WHERE	NOT	EXISTS

								(SELECT	shoename	FROM	shoe	WHERE	slcolor	=	sl_color);

SELECT	*	FROM	shoelace_mismatch;

	sl_name	|	sl_avail	|	sl_color	|	sl_len	|	sl_unit	|	sl_len_cm

---------+----------+----------+--------+---------+-----------

	sl9					|								0	|	pink					|					35	|	inch				|						88.9



	sl10				|					1000	|	magenta		|					40	|	inch				|					101.6

PostgreSQL

CREATE	VIEW	shoelace_can_delete	AS

				SELECT	*	FROM	shoelace_mismatch	WHERE	sl_avail	=	0;

DELETE	FROM	shoelace	WHERE	EXISTS

				(SELECT	*	FROM	shoelace_can_delete

													WHERE	sl_name	=	shoelace.sl_name);

Voilà:

SELECT	*	FROM	shoelace;

	sl_name	|	sl_avail	|	sl_color	|	sl_len	|	sl_unit	|	sl_len_cm

---------+----------+----------+--------+---------+-----------

	sl1					|								5	|	black				|					80	|	cm						|								80

	sl2					|								6	|	black				|				100	|	cm						|							100

	sl7					|								6	|	brown				|					60	|	cm						|								60

	sl4					|								8	|	black				|					40	|	inch				|					101.6

	sl3					|							10	|	black				|					35	|	inch				|						88.9

	sl8					|							21	|	brown				|					40	|	inch				|					101.6

	sl10				|					1000	|	magenta		|					40	|	inch				|					101.6

	sl5					|								4	|	brown				|						1	|	m							|							100

	sl6					|							20	|	brown				|				0.9	|	m							|								90

(9	rows)

DELETE/		



PostgreSQL	9.6.0	
	39.	



39.5.	

PostgreSQL/

CREATE	TABLE	phone_data	(person	text,	phone	text,	private	boolean);

CREATE	VIEW	phone_number	AS

				SELECT	person,	CASE	WHEN	NOT	private	THEN	phone	END	AS	phone

				FROM	phone_data;

GRANT	SELECT	ON	phone_number	TO	assistant;

phone_data GRANT phone_number

phone_dataSELECTphone_number phone_data phone_number

	

phone_number

	

	

CREATE	VIEW	phone_number	AS

				SELECT	person,	phone	FROM	phone_data	WHERE	phone	NOT	LIKE	'412%';

phone_numberSELECT	 phone_dataSELECT



LIKE

CREATE	FUNCTION	tricky(text,	text)	RETURNS	bool	AS	$$

BEGIN

				RAISE	NOTICE	'%	=>	%',	$1,	$2;

				RETURN	true;

END

$$	LANGUAGE	plpgsql	COST	0.0000000000000000000001;

SELECT	*	FROM	phone_number	WHERE	tricky(person,	phone);

phone_dataNOTICENOT	LIKEtricky	

shoelaceSELECT

security_barrier

CREATE	VIEW	phone_number	WITH	(security_barrier)	AS

				SELECT	person,	phone	FROM	phone_data	WHERE	phone	NOT	LIKE	'412%';

Views	created	with	the	 security_barrier

LEAKPROOF

security_barrier EXPLAIN“

”

INSERTUPDATEDELETE



PostgreSQL	9.6.0	
	39.	



39.6.	

PostgreSQL INSERT	149592	1

INSTEAD INSTEAD

INSTEAD INSTEAD INSERTUPDATEDELETE

INSTEAD

	vs	



PostgreSQL	9.6.0	
	39.	



39.7.		vs	

PostgreSQL	 NOTHING

INSTEAD	OF

	

CREATE	TABLE	computer	(

				hostname								text,				--	

				manufacturer				text					--	

);

CREATE	TABLE	software	(

				software								text,				--	

				hostname								text					--	

);

hostname software	

DELETE	FROM	software	WHERE	hostname	=	$1;

computer	 hostname

CREATE	RULE	computer_del	AS	ON	DELETE	TO	computer

				DO	DELETE	FROM	software	WHERE	hostname	=	OLD.hostname;



DELETE	FROM	computer	WHERE	hostname	=	'mypc.local.net';

computer

DELETE	FROM	software	WHERE	computer.hostname	=	'mypc.local.net'

																							AND	software.hostname	=	computer.hostname;

Nestloop

		->		Index	Scan	using	comp_hostidx	on	computer

		->		Index	Scan	using	soft_hostidx	on	software

	2000	 hostnameold

DELETE	FROM	computer	WHERE	hostname	>=	'old'

																							AND	hostname	<		'ole'

DELETE	FROM	software	WHERE	computer.hostname	>=	'old'	AND	computer.hostname	<	'ole'

																							AND	software.hostname	=	computer.hostname;

Hash	Join

		->		Seq	Scan	on	software



		->		Hash

				->		Index	Scan	using	comp_hostidx	on	computer

DELETE	FROM	computer	WHERE	hostname	~	'^old';

Nestloop

		->		Index	Scan	using	comp_hostidx	on	computer

		->		Index	Scan	using	soft_hostidx	on	software

AND computerhostnamesoftware		2000	

software	2000		 software	SPI		2000	

DELETE	FROM	computer	WHERE	manufacturer	=	'bim';

computer

DELETE	FROM	software	WHERE	computer.manufacturer	=	'bim'

																							AND	software.hostname	=	computer.hostname;

computer

Nestloop

		->		Index	Scan	using	comp_manufidx	on	computer

		->		Index	Scan	using	soft_hostidx	on	software
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	40.	

PostgreSQL	SQL		C	 PL PostgreSQL
"" 	C		C	

PostgreSQL	 PL/pgSQL	41	 	 PL/Tcl	42	
PL/Python	44	 	 	H

	vs	
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	41.	 PL/pgSQL	-	SQL

41.1.	
41.1.1.	PL/pgSQL
41.1.2.	

41.2.	PL/pgSQL
41.3.	

41.3.1.	
41.3.2.	ALIAS
41.3.3.	
41.3.4.	
41.3.5.	
41.3.6.	PL/pgSQL

41.4.	
41.5.	

41.5.1.	
41.5.2.	
41.5.3.	
41.5.4.	
41.5.5.	
41.5.6.	

41.6.	
41.6.1.	
41.6.2.	
41.6.3.	
41.6.4.	
41.6.5.	
41.6.6.	
41.6.7.	

41.7.	
41.7.1.	
41.7.2.	
41.7.3.	
41.7.4.	

41.8.	
41.8.1.	



41.8.2.	
41.9.	

41.9.1.	
41.9.2.	

41.10.	PL/pgSQL
41.10.1.	
41.10.2.	

41.11.	PL/pgSQL
41.11.1.	
41.11.2.	

41.12.	Oracle	PL/SQL	
41.12.1.	
41.12.2.	
41.12.3.	



PostgreSQL	9.6.0	
	41.	 PL/pgSQL	-	SQL



41.1.	

PL/pgSQLPostgreSQL PL/pgSQL

SQL

PL/pgSQL

PostgreSQL	9.0	 PL/pgSQL



41.1.1.	PL/pgSQL

SQLPostgreSQL SQL

PL/pgSQL	SQL	/

PL/pgSQL	SQL	



41.1.2.	

PL/pgSQL PL/pgSQL 	7.2.1.4	

PL/pgSQLVARIADIC 	36.4.5	 	SQL	

PL/pgSQLanyelementanyarrayanynonarrayanyenumanyrange	36.2.5	

	41.3.1	

PL/pgSQL "" RETURN	NEXT RETURN	QUERY

PL/pgSQL void

PL/pgSQL RETURNS	TABLERETURNS	SETOF

	41.3.1	 	41.6.1	

PL/pgSQL	-	SQL PL/pgSQL



PostgreSQL	9.6.0	
	41.	 PL/pgSQL	-	SQL



41.2.	PL/pgSQL

PL/pgSQL

[	<<label>>	]

[	DECLARE

				declarations	]

BEGIN

				statements

END	[	label	];

:	 BEGIN

EXIT label END

	SQL	

PL/pgSQL	SQL	 -- /* */

CREATE	FUNCTION	somefunc()	RETURNS	integer	AS	$$

<<	outerblock	>>

DECLARE

				quantity	integer	:=	30;

BEGIN

				RAISE	NOTICE	'Quantity	here	is	%',	quantity;		--	Prints	30

				quantity	:=	50;

				--



				--	

				--

				DECLARE

								quantity	integer	:=	80;

				BEGIN

								RAISE	NOTICE	'Quantity	here	is	%',	quantity;		--	Prints	80

								RAISE	NOTICE	'Outer	quantity	here	is	%',	outerblock.quantity;		--	Prints	50

				END;

				RAISE	NOTICE	'Quantity	here	is	%',	quantity;		--	Prints	50

				RETURN	quantity;

END;

$$	LANGUAGE	plpgsql;

:	 PL/pgSQL"" FOUND 	41.5.5	

PL/pgSQLBEGIN/END	SQL	 PL/pgSQLBEGIN/END	—	

EXCEPTION 	41.6.6	



PostgreSQL	9.6.0	
	41.	 PL/pgSQL	-	SQL



41.3.	

FOR

PL/pgSQL	SQL	 integervarcharchar

user_id	integer;

quantity	numeric(5);

url	varchar;

myrow	tablename%ROWTYPE;

myfield	tablename.columnname%TYPE;

arow	RECORD;

name	[	CONSTANT	]	type	[	COLLATE	collation_name	]	[	NOT	NULL	]	[	{	DEFAULT	|	:=	|	=	}	

DEFAULT	 DEFAULT	

	 NOT	NULL	 NOT	NULL	

quantity	integer	DEFAULT	32;

url	varchar	:=	'http://mysite.com';

user_id	CONSTANT	integer	:=	10;



41.3.1.	

$1$2 $n

CREATE	FUNCTION

CREATE	FUNCTION	sales_tax(subtotal	real)	RETURNS	real	AS	$$

BEGIN

				RETURN	subtotal	*	0.06;

END;

$$	LANGUAGE	plpgsql;

name	ALIAS	FOR	$n;

CREATE	FUNCTION	sales_tax(real)	RETURNS	real	AS	$$

DECLARE

				subtotal	ALIAS	FOR	$1;

BEGIN

				RETURN	subtotal	*	0.06;

END;

$$	LANGUAGE	plpgsql;

:	 subtotalsales_tax.subtotal



CREATE	FUNCTION	instr(varchar,	integer)	RETURNS	integer	AS	$$

DECLARE

				v_string	ALIAS	FOR	$1;

				index	ALIAS	FOR	$2;

BEGIN

				--		v_string		index	

END;

$$	LANGUAGE	plpgsql;

CREATE	FUNCTION	concat_selected_fields(in_t	sometablename)	RETURNS	text	AS	$$

BEGIN

				RETURN	in_t.f1	||	in_t.f3	||	in_t.f5	||	in_t.f7;

END;

$$	LANGUAGE	plpgsql;

PL/pgSQL $n	NULL	sales-tax	

CREATE	FUNCTION	sales_tax(subtotal	real,	OUT	tax	real)	AS	$$

BEGIN

				tax	:=	subtotal	*	0.06;

END;

$$	LANGUAGE	plpgsql;

RETURNS	real	—	

CREATE	FUNCTION	sum_n_product(x	int,	y	int,	OUT	sum	int,	OUT	prod	int)	AS	$$

BEGIN

				sum	:=	x	+	y;

				prod	:=	x	*	y;

END;

$$	LANGUAGE	plpgsql;



	36.4.4	 RETURNS RETURNS	record

PL/pgSQLRETURNS	TABLE

CREATE	FUNCTION	extended_sales(p_itemno	int)

RETURNS	TABLE(quantity	int,	total	numeric)	AS	$$

BEGIN

				RETURN	QUERY	SELECT	s.quantity,	s.quantity	*	s.price	FROM	sales	AS	s

																	WHERE	s.itemno	=	p_itemno;

END;

$$	LANGUAGE	plpgsql;

OUTRETURNS	SETOF	sometype

PL/pgSQLanyelementanyarrayanynonarrayanyenumanyrange $0

36.2.5	 $0 $0 +

CREATE	FUNCTION	add_three_values(v1	anyelement,	v2	anyelement,	v3	anyelement)

RETURNS	anyelement	AS	$$

DECLARE

				result	ALIAS	FOR	$0;

BEGIN

				result	:=	v1	+	v2	+	v3;

				RETURN	result;

END;

$$	LANGUAGE	plpgsql;

$0

CREATE	FUNCTION	add_three_values(v1	anyelement,	v2	anyelement,	v3	anyelement,

																																	OUT	sum	anyelement)

AS	$$

BEGIN

				sum	:=	v1	+	v2	+	v3;

END;



$$	LANGUAGE	plpgsql;



41.3.2.	ALIAS

newname	ALIAS	FOR	oldname;

ALIAS NEWOLD

DECLARE

		prior	ALIAS	FOR	old;

		updated	ALIAS	FOR	new;

ALIAS



41.3.3.	

variable%TYPE

%TYPE usersuser_id users.user_id

user_id	users.user_id%TYPE;

%TYPE user_idintegerreal

%TYPE %TYPE



41.3.4.	

name	table_name%ROWTYPE;

name	composite_type_name;

SELECTFOR rowvar.field

table_name%ROWTYPE PostgreSQL%ROWTYPE %ROWTYPE

$n $1.user_id

OID	

table1table2

CREATE	FUNCTION	merge_fields(t_row	table1)	RETURNS	text	AS	$$

DECLARE

				t2_row	table2%ROWTYPE;

BEGIN

				SELECT	*	INTO	t2_row	FROM	table2	WHERE	...	;

				RETURN	t_row.f1	||	t2_row.f3	||	t_row.f5	||	t2_row.f7;

END;

$$	LANGUAGE	plpgsql;

SELECT	merge_fields(t.*)	FROM	table1	t	WHERE	...	;



41.3.5.	

name	RECORD;

SELECTFOR

RECORD PL/pgSQLrecord record



41.3.6.	PL/pgSQL

PL/pgSQL 	23.2	

CREATE	FUNCTION	less_than(a	text,	b	text)	RETURNS	boolean	AS	$$

BEGIN

				RETURN	a	<	b;

END;

$$	LANGUAGE	plpgsql;

SELECT	less_than(text_field_1,	text_field_2)	FROM	table1;

SELECT	less_than(text_field_1,	text_field_2	COLLATE	"C")	FROM	table1;

less_thantext_field_1text_field_2 C

CREATE	FUNCTION	less_than(a	text,	b	text)	RETURNS	boolean	AS	$$

DECLARE

				local_a	text	:=	a;

				local_b	text	:=	b;

BEGIN

				RETURN	local_a	<	local_b;

END;

$$	LANGUAGE	plpgsql;

COLLATE

DECLARE

				local_a	text	COLLATE	"en_US";



CREATE	FUNCTION	less_than_c(a	text,	b	text)	RETURNS	boolean	AS	$$

BEGIN

				RETURN	a	<	b	COLLATE	"C";

END;

$$	LANGUAGE	plpgsql;

	SQL	

PL/pgSQL
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	41.	 PL/pgSQL	-	SQL



41.4.	

PL/pgSQLSQL PL/pgSQL

IF	expression	THEN	...

PL/pgSQL	SQL	

SELECT	expression

	41.10.1	 SELECT PL/pgSQL SELECT PREPARE

IF	x	<	y	THEN	...

PREPARE	statement_name(integer,	integer)	AS	SELECT	$1	<	$2;

IF EXECUTE PL/pgSQL 	41.10.2	



PostgreSQL	9.6.0	
	41.	 PL/pgSQL	-	SQL



41.5.	

PL/pgSQL	SQL	 	41.5.2	 	41.5.3	



41.5.1.	

PL/pgSQL

variable	{	:=	|	=	}	expression;

	SQL	 SELECT	

	

tax	:=	subtotal	*	0.06;

my_record.user_id	:=	20;



41.5.2.	

	SQL	 RETURNINGINSERT	 PL/pgSQL	

PL/pgSQL 	41.10.1	

	SQL	 	41.10.2	 PL/pgSQL

SELECT PL/pgSQL PERFORM

PERFORM	query;

querySQL	 SELECTquerySELECTPERFORMWITH PERFORM

PL/pgSQL FOUND 	41.5.5	

:	 SELECT PERFORM	SQL	 SELECT INTO

PERFORM	create_mv('cs_session_page_requests_mv',	my_query);



41.5.3.	

	SQL		SQL	

SELECT	select_expressions	INTO	[STRICT]	target	FROM	...;

INSERT	...	RETURNING	expressions	INTO	[STRICT]	target;

UPDATE	...	RETURNING	expressions	INTO	[STRICT]	target;

DELETE	...	RETURNING	expressions	INTO	[STRICT]	target;

target/ PL/pgSQL SELECTRETURNINGINSERT/UPDATE/DELETE

EXPLAIN INTOSQL	 PL/pgSQL

:	 INTOSELECTPostgreSQLSELECT	INTO INTO PL/pgSQL

SELECT CREATE	TABLE	...	AS	SELECT

INTO	SQL	 SELECTselect_expressions PL/pgSQL

STRICTINTO target ORDER	BY"" FOUND 	41.5.5	

SELECT	*	INTO	myrec	FROM	emp	WHERE	empname	=	myname;

IF	NOT	FOUND	THEN

				RAISE	EXCEPTION	'employee	%	not	found',	myname;

END	IF;

STRICT NO_DATA_FOUND TOO_MANY_ROWS



BEGIN

				SELECT	*	INTO	STRICT	myrec	FROM	emp	WHERE	empname	=	myname;

				EXCEPTION

								WHEN	NO_DATA_FOUND	THEN

												RAISE	EXCEPTION	'employee	%	not	found',	myname;

								WHEN	TOO_MANY_ROWS	THEN

												RAISE	EXCEPTION	'employee	%	not	unique',	myname;

END;

STRICTFOUND

RETURNINGINSERT/UPDATE/DELETESTRICTPL/pgSQL ORDER	BY

If	 print_strict_params	 STRICT	

print_strict_params	

CREATE	FUNCTION	get_userid(username	text)	RETURNS	int

AS	$$

#print_strict_params	on

DECLARE

userid	int;

BEGIN

				SELECT	users.userid	INTO	STRICT	userid

								FROM	users	WHERE	users.username	=	get_userid.username;

				RETURN	userid;

END

$$	LANGUAGE	plpgsql;

ERROR:		query	returned	no	rows

DETAIL:		parameters:	$1	=	'nosuchuser'

CONTEXT:		PL/pgSQL	function	get_userid(text)	line	6	at	SQL	statement



:	 STRICT	Oracle	PL/SQL	 SELECT	INTO

	SQL	 	41.6.4	



41.5.4.	

PL/pgSQL PL/pgSQL 	41.10.2	 EXECUTE

EXECUTE	command-string	[	INTO	[STRICT]	target	]	[	USING	expression

command-string text target/ USING

PL/pgSQL

EXECUTE

INTO	SQL	 INTONULL	 INTO INTO

STRICT

$1$2 USING	SQL	

EXECUTE	'SELECT	count(*)	FROM	mytable	WHERE	inserted_by	=	$1	AND	inserted	<=	$2'

			INTO	c

			USING	checked_user,	checked_date;

	—	

EXECUTE	'SELECT	count(*)	FROM	'

				||	quote_ident(tabname)

				||	'	WHERE	inserted_by	=	$1	AND	inserted	<=	$2'

			INTO	c

			USING	checked_user,	checked_date;



format()	%I

EXECUTE	format('SELECT	count(*)	FROM	%I	'

			'WHERE	inserted_by	=	$1	AND	inserted	<=	$2',	tabname)

			INTO	c

			USING	checked_user,	checked_date;

SELECTINSERTUPDATEDELETE

USINGEXECUTEPL/pgSQL PL/pgSQL

EXECUTE

EXECUTESELECT	INTOSELECTINTOEXECUTE

:	 PL/pgSQLEXECUTEEXECUTE	PostgreSQL	SQL	

EXECUTEPL/pgSQL

	41-1.	

	 format()	

EXECUTE	format('UPDATE	tbl	SET	%I	=	$1	'

			'WHERE	key	=	$2',	colname)	USING	newvalue,	keyvalue;



EXECUTE	'UPDATE	tbl	SET	'

								||	quote_ident(colname)

								||	'	=	'

								||	quote_literal(newvalue)

								||	'	WHERE	key	=	'

								||	quote_literal(keyvalue);

quote_identquote_literal 	9.4	 quote_ident

quote_literal

quote_literalSTRICT newvaluekeyvalue EXECUTE

quote_nullable quote_literal NULL

EXECUTE	'UPDATE	tbl	SET	'

								||	quote_ident(colname)

								||	'	=	'

								||	quote_nullable(newvalue)

								||	'	WHERE	key	=	'

								||	quote_nullable(keyvalue);

quote_nullablequote_literal

keyvalue WHERE

'WHERE	key	=	'	||	quote_nullable(keyvalue)

=

'WHERE	key	IS	NOT	DISTINCT	FROM	'	||	quote_nullable(keyvalue)

IS	NOT	DISTINCT	FROM= IS	DISTINCT	9.2	



EXECUTE	'UPDATE	tbl	SET	'

								||	quote_ident(colname)

								||	'	=	$$'

								||	newvalue

								||	'$$	WHERE	key	=	'

								||	quote_literal(keyvalue);

newvalue$$ quote_literalquote_nullablequote_ident

	SQL	 format 	9.4	

EXECUTE	format('UPDATE	tbl	SET	%I	=	%L	'

			'WHERE	key	=	%L',	colname,	newvalue,	keyvalue);

%Iquote_ident	 %Lquote_nullable	format	 USING

EXECUTE	format('UPDATE	tbl	SET	%I	=	$1	WHERE	key	=	$2',	colname)

			USING	newvalue,	keyvalue;

	

EXECUTE	41-9 CREATE	FUNCTION



41.5.5.	

GET	DIAGNOSTICS

GET	[	CURRENT	]	DIAGNOSTICS	variable	{	=	|	:=	}	item	[	,	...	];

CURRENT 	41.6.6.1	 GET	STACKED	DIAGNOSTICS

	41-1 :=	SQL	 =

GET	DIAGNOSTICS	integer_var	=	ROW_COUNT;

	41-1.	

ROW_COUNT bigint SQL

RESULT_OID oid
SQL	OID INSERT	OID	

PG_CONTEXT text 	41.6.7	

FOUNDboolean PL/pgSQL FOUND

SELECT	INTO FOUND

PERFORM FOUND

UPDATEINSERTDELETE FOUND



FETCH FOUND

MOVE FOUND

FORFOREACH FOUND FOUND FOUND

RETURN	QUERYRETURN	QUERY	EXECUTEFOUND	

PL/pgSQLFOUND EXECUTEGET	DIAGNOSTICS FOUND

FOUNDPL/pgSQL



41.5.6.	

	if/then/else	

NULL;

BEGIN

				y	:=	x	/	0;

EXCEPTION

				WHEN	division_by_zero	THEN

								NULL;		--	

END;

BEGIN

				y	:=	x	/	0;

EXCEPTION

				WHEN	division_by_zero	THEN		--	

END;

:	 	Oracle		PL/SQL	 NULL



PostgreSQL	9.6.0	
	41.	 PL/pgSQL	-	SQL



41.6.	

PL/pgSQL PL/pgSQL PostgreSQL



41.6.1.	

RETURNRETURN	NEXT

41.6.1.1.	RETURN

RETURN	expression;

RETURNexpression PL/pgSQL

RETURN

voidRETURN RETURN

RETURN

--	

RETURN	1	+	2;

RETURN	scalar_var;

--	

RETURN	composite_type_var;

RETURN	(1,	2,	'three'::text);		--	

41.6.1.2.	RETURN	NEXTRETURN	QUERY



RETURN	NEXT	expression;

RETURN	QUERY	query;

RETURN	QUERY	EXECUTE	command-string	[	USING	expression	[,	...	

PL/pgSQLSETOF	sometype RETURN	NEXTRETURN	QUERY RETURN

RETURN	NEXT "" RETURN	QUERY RETURN	NEXTRETURN

QUERY

RETURN	NEXTRETURN	QUERY	—	 PL/pgSQL RETURN	NEXTRETURN

QUERY RETURN

RETURN	QUERYRETURN	QUERY	EXECUTE USING EXECUTE

RETURN	NEXT SETOF	record

RETURN	NEXT

CREATE	TABLE	foo	(fooid	INT,	foosubid	INT,	fooname	TEXT);

INSERT	INTO	foo	VALUES	(1,	2,	'three');

INSERT	INTO	foo	VALUES	(4,	5,	'six');

CREATE	OR	REPLACE	FUNCTION	get_all_foo()	RETURNS	SETOF	foo	AS

$BODY$

DECLARE

				r	foo%rowtype;

BEGIN

				FOR	r	IN

								SELECT	*	FROM	foo	WHERE	fooid	>	0

				LOOP

								--	

								RETURN	NEXT	r;	--		SELECT	

				END	LOOP;

				RETURN;

END

$BODY$

LANGUAGE	plpgsql;



SELECT	*	FROM	get_all_foo();

RETURN	QUERY

CREATE	FUNCTION	get_available_flightid(date)	RETURNS	SETOF	integer	AS

$BODY$

BEGIN

				RETURN	QUERY	SELECT	flightid

																			FROM	flight

																		WHERE	flightdate	>=	$1

																				AND	flightdate	<	($1	+	1);

				--	

				--	

				IF	NOT	FOUND	THEN

								RAISE	EXCEPTION	'No	flight	at	%.',	$1;

				END	IF;

				RETURN;

	END

$BODY$

LANGUAGE	plpgsql;

--	

SELECT	*	FROM	get_available_flightid(CURRENT_DATE);

:	 RETURN	NEXTRETURN	QUERY PL/pgSQL

PL/pgSQL work_mem



41.6.2.	

IFCASE PL/pgSQLIF

IF	...	THEN	...	END	IF

IF	...	THEN	...	ELSE	...	END	IF

IF	...	THEN	...	ELSIF	...	THEN	...	ELSE	...	END	IF

CASE

CASE	...	WHEN	...	THEN	...	ELSE	...	END	CASE

CASE	WHEN	...	THEN	...	ELSE	...	END	CASE

41.6.2.1.	IF-THEN

IF	boolean-expression	THEN

				statements

END	IF;

IF-THENIF	 THENEND	IF

IF	v_user_id	<>	0	THEN

				UPDATE	users	SET	email	=	v_email	WHERE	user_id	=	v_user_id;

END	IF;



41.6.2.2.	IF-THEN-ELSE

IF	boolean-expression	THEN

				statements

ELSE

				statements

END	IF;

IF-THEN-ELSEIF-THEN	NULL	

IF	parentid	IS	NULL	OR	parentid	=	''

THEN

				RETURN	fullname;

ELSE

				RETURN	hp_true_filename(parentid)	||	'/'	||	fullname;

END	IF;

IF	v_count	>	0	THEN

				INSERT	INTO	users_count	(count)	VALUES	(v_count);

				RETURN	't';

ELSE

				RETURN	'f';

END	IF;

41.6.2.3.	IF-THEN-ELSIF

IF	boolean-expression	THEN

				statements

[	ELSIF	boolean-expression	THEN

				statements

[	ELSIF	boolean-expression	THEN

				statements

				...]]

[	ELSE

				statements	]



END	IF;

IF-THEN-ELSIF IF END	IF IF IF

IF	number	=	0	THEN

				result	:=	'zero';

ELSIF	number	>	0	THEN

				result	:=	'positive';

ELSIF	number	<	0	THEN

				result	:=	'negative';

ELSE

				--	

				result	:=	'NULL';

END	IF;

ELSIFELSEIF

IF-THEN-ELSE

IF	demo_row.sex	=	'm'	THEN

				pretty_sex	:=	'man';

ELSE

				IF	demo_row.sex	=	'f'	THEN

								pretty_sex	:=	'woman';

				END	IF;

END	IF;

IFEND	IF ELSIF

41.6.2.4.	CASE

CASE	search-expression



				WHEN	expression	[,	expression	[	...	]]	THEN

						statements

		[	WHEN	expression	[,	expression	[	...	]]	THEN

						statements

				...	]

		[	ELSE

						statements	]

END	CASE;

CASE search-expression WHENexpression statements

END	CASE WHEN ELSE	 ELSE CASE_NOT_FOUND

CASE	x

				WHEN	1,	2	THEN

								msg	:=	'one	or	two';

				ELSE

								msg	:=	'other	value	than	one	or	two';

END	CASE;

41.6.2.5.	CASE

CASE

				WHEN	boolean-expression	THEN

						statements

		[	WHEN	boolean-expression	THEN

						statements

				...	]

		[	ELSE

						statements	]

END	CASE;

CASE WHENboolean-expression statements END	CASE WHEN

ELSE	statements ELSE CASE_NOT_FOUND



CASE

				WHEN	x	BETWEEN	0	AND	10	THEN

								msg	:=	'value	is	between	zero	and	ten';

				WHEN	x	BETWEEN	11	AND	20	THEN

								msg	:=	'value	is	between	eleven	and	twenty';

END	CASE;

CASEIF-THEN-ELSIFCASEELSE



41.6.3.	

LOOPEXITCONTINUEWHILEFORFOREACH PL/pgSQL

41.6.3.1.	LOOP

[	<<label>>	]

LOOP

				statements

END	LOOP	[	label	];

LOOP EXITRETURN labelEXITCONTINUE

41.6.3.2.	EXIT

EXIT	[	label	]	[	WHEN	boolean-expression	];

label END	LOOP label/ END

WHENboolean-expression EXIT

EXIT

BEGIN EXIT EXITBEGIN PostgreSQL	8.4	 EXITBEGIN

LOOP



				--	

				IF	count	>	0	THEN

								EXIT;		--	

				END	IF;

END	LOOP;

LOOP

				--	

				EXIT	WHEN	count	>	0;		--	

END	LOOP;

<<ablock>>

BEGIN

				--	

				IF	stocks	>	100000	THEN

								EXIT	ablock;		--		BEGIN	

				END	IF;

				--	stocks	>	100000

END;

41.6.3.3.	CONTINUE

CONTINUE	[	label	]	[	WHEN	boolean-expression	];

label label

WHENboolean-expression CONTINUE

CONTINUE

LOOP

				--	

				EXIT	WHEN	count	>	100;

				CONTINUE	WHEN	count	<	50;

				--		count	IN	[50	..	100]	

END	LOOP;



41.6.3.4.	WHILE

[	<<label>>	]

WHILE	boolean-expression	LOOP

				statements

END	LOOP	[	label	];

boolean-expression WHILE

WHILE	amount_owed	>	0	AND	gift_certificate_balance	>	0	LOOP

				--	

END	LOOP;

WHILE	NOT	done	LOOP

				--	

END	LOOP;

41.6.3.5.	FOR

[	<<label>>	]

FOR	name	IN	[	REVERSE	]	expression	..	expression	[	BY	expression

				statements

END	LOOP	[	label	];

FOR nameinteger BY	1 BY REVERSE

FOR

FOR	i	IN	1..10	LOOP

				--		1,2,3,4,5,6,7,8,9,10	

END	LOOP;



FOR	i	IN	REVERSE	10..1	LOOP

				--		10,9,8,7,6,5,4,3,2,1	

END	LOOP;

FOR	i	IN	REVERSE	10..1	BY	2	LOOP

				--		10,8,6,4,2	

END	LOOP;

REVERSE

labelFOR label



41.6.4.	

FOR

[	<<label>>	]

FOR	target	IN	query	LOOP

				statements

END	LOOP	[	label	];

target targetquery

CREATE	FUNCTION	cs_refresh_mviews()	RETURNS	integer	AS	$$

DECLARE

				mviews	RECORD;

BEGIN

				RAISE	NOTICE	'Refreshing	materialized	views...';

				FOR	mviews	IN	SELECT	*	FROM	cs_materialized_views	ORDER	BY	sort_key	LOOP

								--		"mviews"		cs_materialized_views	

								RAISE	NOTICE	'Refreshing	materialized	view	%s	...',	quote_ident(mviews.mv_name);

								EXECUTE	format('TRUNCATE	TABLE	%I',	mviews.mv_name);

								EXECUTE	format('INSERT	INTO	%I	%s',	mviews.mv_name,	mviews.mv_query);

				END	LOOP;

				RAISE	NOTICE	'Done	refreshing	materialized	views.';

				RETURN	1;

END;

$$	LANGUAGE	plpgsql;

EXIT

FORquery	SQL	 SELECTRETURNINGINSERTUPDATEDELETEEXPLAIN



PL/pgSQL 	41.10.1	 	41.10.2	

FOR-IN-EXECUTE

[	<<label>>	]

FOR	target	IN	EXECUTE	text_expression	[	USING	expression	[,	...	]	

				statements

END	LOOP	[	label	];

FOR EXECUTE

	41.7.4	



41.6.5.	

FOREACHFOR	SQL	 FOREACH FOREACH

[	<<label>>	]

FOREACH	target	[	SLICE	number	]	IN	ARRAY	expression	LOOP

				statements

END	LOOP	[	label	];

SLICESLICE	0expression target

CREATE	FUNCTION	sum(int[])	RETURNS	int8	AS	$$

DECLARE

		s	int8	:=	0;

		x	int;

BEGIN

		FOREACH	x	IN	ARRAY	$1

		LOOP

				s	:=	s	+	x;

		END	LOOP;

		RETURN	s;

END;

$$	LANGUAGE	plpgsql;

target

SLICE FOREACH SLICE target SLICE

CREATE	FUNCTION	scan_rows(int[])	RETURNS	void	AS	$$

DECLARE

		x	int[];

BEGIN

		FOREACH	x	SLICE	1	IN	ARRAY	$1

		LOOP

				RAISE	NOTICE	'row	=	%',	x;

		END	LOOP;



END;

$$	LANGUAGE	plpgsql;

SELECT	scan_rows(ARRAY[[1,2,3],[4,5,6],[7,8,9],[10,11,12]]);

NOTICE:		row	=	{1,2,3}

NOTICE:		row	=	{4,5,6}

NOTICE:		row	=	{7,8,9}

NOTICE:		row	=	{10,11,12}



41.6.6.	

PL/pgSQL EXCEPTIONBEGIN BEGIN

[	<<label>>	]

[	DECLARE

				declarations	]

BEGIN

				statements

EXCEPTION

				WHEN	condition	[	OR	condition	...	]	THEN

								handler_statements

				[	WHEN	condition	[	OR	condition	...	]	THEN

										handler_statements

						...	]

END;

statements	 END statements

condition handler_statementsEND EXCEPTION EXCEPTION

EXCEPTION

condition	A OTHERSQUERY_CANCELEDASSERT_FAILURE

SQLSTATE

WHEN	division_by_zero	THEN	...

WHEN	SQLSTATE	'22012'	THEN	...

handler_statements EXCEPTION EXCEPTION

EXCEPTION PL/pgSQL

INSERT	INTO	mytab(firstname,	lastname)	VALUES('Tom',	'Jones');



BEGIN

				UPDATE	mytab	SET	firstname	=	'Joe'	WHERE	lastname	=	'Jones';

				x	:=	x	+	1;

				y	:=	x	/	0;

EXCEPTION

				WHEN	division_by_zero	THEN

								RAISE	NOTICE	'caught	division_by_zero';

								RETURN	x;

END;

y division_by_zero EXCEPTION RETURNx UPDATE INSERT

Tom	JonesJoe	Jones

:	 EXCEPTIONEXCEPTION EXCEPTION

	41-2.	 UPDATE/INSERT

UPDATE	INSERT	 ON	CONFLICT	DO	UPDATE

CREATE	TABLE	db	(a	INT	PRIMARY	KEY,	b	TEXT);

CREATE	FUNCTION	merge_db(key	INT,	data	TEXT)	RETURNS	VOID	AS

$$

BEGIN

				LOOP

								--	

								UPDATE	db	SET	b	=	data	WHERE	a	=	key;

								IF	found	THEN

												RETURN;

								END	IF;

								--	

								--	

								--	

								BEGIN

												INSERT	INTO	db(a,b)	VALUES	(key,	data);

												RETURN;

								EXCEPTION	WHEN	unique_violation	THEN



												--		UPDATE

								END;

				END	LOOP;

END;

$$

LANGUAGE	plpgsql;

SELECT	merge_db(1,	'david');

SELECT	merge_db(1,	'dennis');

unique_violationINSERT INSERT

41.6.6.1.	

PL/pgSQL GET	STACKED	DIAGNOSTICS

SQLSTATE 	A-1 SQLERRM

GET	STACKED	DIAGNOSTICS

GET	STACKED	DIAGNOSTICS	variable	{	=	|	:=	}	item	[	,	...	];

item 	41-2

	41-2.	

RETURNED_SQLSTATE text
	SQLSTATE

COLUMN_NAME text

CONSTRAINT_NAME text

PG_DATATYPE_NAME text



MESSAGE_TEXT text

TABLE_NAME text

SCHEMA_NAME text

PG_EXCEPTION_DETAIL text

PG_EXCEPTION_HINT text

PG_EXCEPTION_CONTEXT text 	41.6.7	

DECLARE

		text_var1	text;

		text_var2	text;

		text_var3	text;

BEGIN

		--	

		...

EXCEPTION	WHEN	OTHERS	THEN

		GET	STACKED	DIAGNOSTICS	text_var1	=	MESSAGE_TEXT,

																										text_var2	=	PG_EXCEPTION_DETAIL,

																										text_var3	=	PG_EXCEPTION_HINT;

END;



41.6.7.	

GET	DIAGNOSTICS 	41.5.5	 GET	STACKED	DIAGNOSTICS

PG_CONTEXT PG_CONTEXT GET	DIAGNOSTICS

CREATE	OR	REPLACE	FUNCTION	outer_func()	RETURNS	integer	AS	$$

BEGIN

		RETURN	inner_func();

END;

$$	LANGUAGE	plpgsql;

CREATE	OR	REPLACE	FUNCTION	inner_func()	RETURNS	integer	AS	$$

DECLARE

		stack	text;

BEGIN

		GET	DIAGNOSTICS	stack	=	PG_CONTEXT;

		RAISE	NOTICE	E'---	Call	Stack	---\n%',	stack;

		RETURN	1;

END;

$$	LANGUAGE	plpgsql;

SELECT	outer_func();

NOTICE:		---	Call	Stack	---

PL/pgSQL	function	inner_func()	line	5	at	GET	DIAGNOSTICS

PL/pgSQL	function	outer_func()	line	3	at	RETURN

CONTEXT:		PL/pgSQL	function	outer_func()	line	3	at	RETURN

	outer_func

	------------

											1

(1	row)

GET	STACKED	DIAGNOSTICS	...	PG_EXCEPTION_CONTEXT
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41.7.	

PL/pgSQL FOR



41.7.1.	

PL/pgSQL refcursorrefcursor

name	[	[	NO	]	SCROLL	]	CURSOR	[	(	arguments	)	]	FOR	query;

Oracle ISFOR SCROLL NO	SCROLL arguments	 name

datatype	

DECLARE

				curs1	refcursor;

				curs2	CURSOR	FOR	SELECT	*	FROM	tenk1;

				curs3	CURSOR	(key	integer)	FOR	SELECT	*	FROM	tenk1	WHERE	unique1	=	key;

refcursor key curs1



41.7.2.	

	SQL	 DECLARE	CURSOR PL/pgSQL

:	 	41.7.4	 FOR

41.7.2.1.	OPEN	FOR	query

OPEN	unbound_cursorvar	[	[	NO	]	SCROLL	]	FOR	query;

PL/pgSQL PL/pgSQL OPEN SCROLLNO	SCROLL

OPEN	curs1	FOR	SELECT	*	FROM	foo	WHERE	key	=	mykey;

41.7.2.2.	OPEN	FOR	EXECUTE

OPEN	unbound_cursorvar	[	[	NO	]	SCROLL	]	FOR	EXECUTE	query_string

																																					[	USING	expression	[,	...	

EXECUTEformat()USING SCROLLNO	SCROLL



OPEN	curs1	FOR	EXECUTE	format('SELECT	*	FROM	%I	WHERE	col1	=	$1',tabname)	USING	keyvalue;

format()	 col1USING	

41.7.2.3.	

OPEN	bound_cursorvar	[	(	[	argument_name	:=	]	argument_value	[

OPEN

EXECUTE SCROLL

:= 	4.3	

OPEN	curs2;

OPEN	curs3(42);

OPEN	curs3(key	:=	42);

OPEN

DECLARE

				key	integer;

				curs4	CURSOR	FOR	SELECT	*	FROM	tenk1	WHERE	unique1	=	key;

BEGIN

				key	:=	42;

				OPEN	curs4;





41.7.3.	

refcursor

refcursor

41.7.3.1.	FETCH

FETCH	[	direction	{	FROM	|	IN	}	]	cursor	INTO	target;

SELECT	INTO FETCH	NULL SELECT	INTO FOUND

direction	SQL	 FETCH	

RELATIVE	count	FORWARD	 BACKWARD	 directionNEXT SCROLL

direction

cursorrefcursor

FETCH	curs1	INTO	rowvar;

FETCH	curs2	INTO	foo,	bar,	baz;

FETCH	LAST	FROM	curs3	INTO	x,	y;

FETCH	RELATIVE	-2	FROM	curs4	INTO	x;

41.7.3.2.	MOVE



MOVE	[	direction	{	FROM	|	IN	}	]	cursor;

MOVE MOVEFETCH MOVE SELECT	INTO FOUND

direction	SQL	 FETCH	 NEXT	PRIOR	FIRST	LAST	ABSOLUTE

RELATIVE	count	ALL	FORWARD	[	count	|	ALL	]	 BACKWARD	[	count	|	ALL	]	

directionNEXT SCROLL direction

MOVE	curs1;

MOVE	LAST	FROM	curs3;

MOVE	RELATIVE	-2	FROM	curs4;

MOVE	FORWARD	2	FROM	curs4;

41.7.3.3.	UPDATE/DELETE	WHERE	CURRENT	OF

UPDATE	table	SET	...	WHERE	CURRENT	OF	cursor;

DELETE	FROM	table	WHERE	CURRENT	OF	cursor;

UPDATE	foo	SET	dataval	=	myval	WHERE	CURRENT	OF	curs1;

41.7.3.4.	CLOSE

CLOSE	cursor;



CLOSE

CLOSE	curs1;

41.7.3.5.	

PL/pgSQL

refcursor

refcursor

:	

CREATE	TABLE	test	(col	text);

INSERT	INTO	test	VALUES	('123');

CREATE	FUNCTION	reffunc(refcursor)	RETURNS	refcursor	AS	'

BEGIN

				OPEN	$1	FOR	SELECT	col	FROM	test;

				RETURN	$1;

END;

'	LANGUAGE	plpgsql;

BEGIN;

SELECT	reffunc('funccursor');

FETCH	ALL	IN	funccursor;

COMMIT;



CREATE	FUNCTION	reffunc2()	RETURNS	refcursor	AS	'

DECLARE

				ref	refcursor;

BEGIN

				OPEN	ref	FOR	SELECT	col	FROM	test;

				RETURN	ref;

END;

'	LANGUAGE	plpgsql;

--	

BEGIN;

SELECT	reffunc2();

						reffunc2

--------------------

	<unnamed	cursor	1>

(1	row)

FETCH	ALL	IN	"<unnamed	cursor	1>";

COMMIT;

CREATE	FUNCTION	myfunc(refcursor,	refcursor)	RETURNS	SETOF	refcursor	AS	$$

BEGIN

				OPEN	$1	FOR	SELECT	*	FROM	table_1;

				RETURN	NEXT	$1;

				OPEN	$2	FOR	SELECT	*	FROM	table_2;

				RETURN	NEXT	$2;

END;

$$	LANGUAGE	plpgsql;

--	

BEGIN;

SELECT	*	FROM	myfunc('a',	'b');

FETCH	ALL	FROM	a;

FETCH	ALL	FROM	b;

COMMIT;



41.7.4.	

FOR

[	<<label>>	]

FOR	recordvar	IN	bound_cursorvar	[	(	[	argument_name	:=	]	argument_value

				statements

END	LOOP	[	label	];

FOR OPEN

recordvarrecord
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41.8.	



41.8.1.	

RAISE

RAISE	[	level	]	'format'	[,	expression	[,	...	]]	[	USING	option	=	

RAISE	[	level	]	condition_name	[	USING	option	=	expression	[,	...	

RAISE	[	level	]	SQLSTATE	'sqlstate'	[	USING	option	=	expression	[

RAISE	[	level	]	USING	option	=	expression	[,	...	];

RAISE	;

level DEBUGLOGINFONOTICE,	WARNINGEXCEPTIONEXCEPTIONEXCEPTION

level	 format		

v_job_id%

RAISE	NOTICE	'Calling	cs_create_job(%)',	v_job_id;

option	=	expressionUSING expression option

MESSAGE

USINGRAISE

DETAIL

HINT



ERRCODE

SQLSTATE 	A 	SQLSTATE	

COLUMNCONSTRAINT

DATATYPE

TABLE

SCHEMA

RAISE	EXCEPTION	'Nonexistent	ID	-->	%',	user_id

						USING	HINT	=	'Please	check	your	user	ID';

	SQLSTATE	

RAISE	'Duplicate	user	ID:	%',	user_id	USING	ERRCODE	=	'unique_violation';

RAISE	'Duplicate	user	ID:	%',	user_id	USING	ERRCODE	=	'23505';

RAISE	SQLSTATE

RAISE	division_by_zero;

RAISE	SQLSTATE	'22012';

USING

RAISE	unique_violation	USING	MESSAGE	=	'Duplicate	user	ID:	'	||	user_id;



RAISE	USINGRAISE	level	USINGUSING

RAISE BEGINEXCEPTION

:	 PostgreSQL	9.1	 RAISE EXCEPTION RAISEEXCEPTION

	Oracle		PL/SQL

RAISE	EXCEPTION	SQLSTATE RAISE_EXCEPTION	(P0001)

SQLSTATE	

:	 	SQLSTATE		ASCII	



41.8.2.	

ASSERT	 PL/pgSQL

ASSERT	condition	[	,	message	];

condition	 	 ASSERT	

message		 "assertion	failed"

plpgsql.check_asserts	

ASSERT	bug	 	
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41.9.	

PL/pgSQL CREATE	FUNCTION trigger event_trigger

PG_something



41.9.1.	

trigger CREATE	TRIGGER	—	 TG_ARGV

PL/pgSQL

NEW

RECORDINSERT/UPDATE DELETE

OLD

RECORDUPDATE/DELETE INSERT

TG_NAME

name

TG_WHEN

textBEFOREAFTERINSTEAD	OF

TG_LEVEL

textROWSTATEMENT

TG_OP

textINSERTUPDATEDELETETRUNCATE

TG_RELID

oid	ID



TG_RELNAME

name TG_TABLE_NAME

TG_TABLE_NAME

name

TG_TABLE_SCHEMA

name

TG_NARGS

integerCREATE	TRIGGER

TG_ARGV[]

text CREATE	TRIGGER	0		0	 tg_nargs

NULL/

BEFORE INSERT/UPDATE/DELETE) NEW NEW

NEWNEW/ DELETE NEWDELETE DELETEOLD.

INSTEAD	OF INSERT/UPDATE/DELETE INSERT	

UPDATE NEWINSERT	RETURNINGUPDATE	RETURNING ON	CONFLICT	DO

UPDATEINSERTEXCLUDED DELETE OLD

AFTERBEFOREAFTER

	41-3 PL/pgSQL



	41-3.		 PL/pgSQL	

CREATE	TABLE	emp	(

				empname	text,

				salary	integer,

				last_date	timestamp,

				last_user	text

);

CREATE	FUNCTION	emp_stamp()	RETURNS	trigger	AS	$emp_stamp$

				BEGIN

								--		empname		salary

								IF	NEW.empname	IS	NULL	THEN

												RAISE	EXCEPTION	'empname	cannot	be	null';

								END	IF;

								IF	NEW.salary	IS	NULL	THEN

												RAISE	EXCEPTION	'%	cannot	have	null	salary',	NEW.empname;

								END	IF;

								--	

								IF	NEW.salary	<	0	THEN

												RAISE	EXCEPTION	'%	cannot	have	a	negative	salary',	NEW.empname;

								END	IF;

								--	

								NEW.last_date	:=	current_timestamp;

								NEW.last_user	:=	current_user;

								RETURN	NEW;

				END;

$emp_stamp$	LANGUAGE	plpgsql;

CREATE	TRIGGER	emp_stamp	BEFORE	INSERT	OR	UPDATE	ON	emp

				FOR	EACH	ROW	EXECUTE	PROCEDURE	emp_stamp();

	41-4.		 PL/pgSQL	

emp emp_audit



CREATE	TABLE	emp	(

				empname											text	NOT	NULL,

				salary												integer

);

CREATE	TABLE	emp_audit(

				operation									char(1)			NOT	NULL,

				stamp													timestamp	NOT	NULL,

				userid												text						NOT	NULL,

				empname											text						NOT	NULL,

				salary	integer

);

CREATE	OR	REPLACE	FUNCTION	process_emp_audit()	RETURNS	TRIGGER	AS	$emp_audit$

				BEGIN

								--

								--		emp_audit		emp	

								--		TG_OP	

								--

								IF	(TG_OP	=	'DELETE')	THEN

												INSERT	INTO	emp_audit	SELECT	'D',	now(),	user,	OLD.*;

												RETURN	OLD;

								ELSIF	(TG_OP	=	'UPDATE')	THEN

												INSERT	INTO	emp_audit	SELECT	'U',	now(),	user,	NEW.*;

												RETURN	NEW;

								ELSIF	(TG_OP	=	'INSERT')	THEN

												INSERT	INTO	emp_audit	SELECT	'I',	now(),	user,	NEW.*;

												RETURN	NEW;

								END	IF;

								RETURN	NULL;	--		AFTER	

				END;

$emp_audit$	LANGUAGE	plpgsql;

CREATE	TRIGGER	emp_audit

AFTER	INSERT	OR	UPDATE	OR	DELETE	ON	emp

				FOR	EACH	ROW	EXECUTE	PROCEDURE	process_emp_audit();

	41-5.		 PL/pgSQL	



CREATE	TABLE	emp	(

				empname											text	PRIMARY	KEY,

				salary												integer

);

CREATE	TABLE	emp_audit(

				operation									char(1)			NOT	NULL,

				userid												text						NOT	NULL,

				empname											text						NOT	NULL,

				salary												integer,

				stamp													timestamp	NOT	NULL

);

CREATE	VIEW	emp_view	AS

				SELECT	e.empname,

											e.salary,

											max(ea.stamp)	AS	last_updated

						FROM	emp	e

						LEFT	JOIN	emp_audit	ea	ON	ea.empname	=	e.empname

					GROUP	BY	1,	2;

CREATE	OR	REPLACE	FUNCTION	update_emp_view()	RETURNS	TRIGGER	AS	$$

				BEGIN

								--

								--		emp		emp_audit		emp	

								--

								IF	(TG_OP	=	'DELETE')	THEN

												DELETE	FROM	emp	WHERE	empname	=	OLD.empname;

												IF	NOT	FOUND	THEN	RETURN	NULL;	END	IF;

												OLD.last_updated	=	now();

												INSERT	INTO	emp_audit	VALUES('D',	user,	OLD.*);

												RETURN	OLD;

								ELSIF	(TG_OP	=	'UPDATE')	THEN

												UPDATE	emp	SET	salary	=	NEW.salary	WHERE	empname	=	OLD.empname;

												IF	NOT	FOUND	THEN	RETURN	NULL;	END	IF;

												NEW.last_updated	=	now();

												INSERT	INTO	emp_audit	VALUES('U',	user,	NEW.*);

												RETURN	NEW;

								ELSIF	(TG_OP	=	'INSERT')	THEN

												INSERT	INTO	emp	VALUES(NEW.empname,	NEW.salary);

												NEW.last_updated	=	now();

												INSERT	INTO	emp_audit	VALUES('I',	user,	NEW.*);

												RETURN	NEW;

								END	IF;

				END;

$$	LANGUAGE	plpgsql;



CREATE	TRIGGER	emp_audit

INSTEAD	OF	INSERT	OR	UPDATE	OR	DELETE	ON	emp_view

				FOR	EACH	ROW	EXECUTE	PROCEDURE	update_emp_view();

	—	

	41-6.		 PL/pgSQL	

	Ralph	Kimball	 The	Data	Warehouse	Toolkit

--

--		-	

--

CREATE	TABLE	time_dimension	(

				time_key																				integer	NOT	NULL,

				day_of_week																	integer	NOT	NULL,

				day_of_month																integer	NOT	NULL,

				month																							integer	NOT	NULL,

				quarter																					integer	NOT	NULL,

				year																								integer	NOT	NULL

);

CREATE	UNIQUE	INDEX	time_dimension_key	ON	time_dimension(time_key);

CREATE	TABLE	sales_fact	(

				time_key																				integer	NOT	NULL,

				product_key																	integer	NOT	NULL,

				store_key																			integer	NOT	NULL,

				amount_sold																	numeric(12,2)	NOT	NULL,

				units_sold																		integer	NOT	NULL,

				amount_cost																	numeric(12,2)	NOT	NULL

);

CREATE	INDEX	sales_fact_time	ON	sales_fact(time_key);

--

--		-	

--

CREATE	TABLE	sales_summary_bytime	(

				time_key																				integer	NOT	NULL,

				amount_sold																	numeric(15,2)	NOT	NULL,

				units_sold																		numeric(12)	NOT	NULL,

				amount_cost																	numeric(15,2)	NOT	NULL

);



CREATE	UNIQUE	INDEX	sales_summary_bytime_key	ON	sales_summary_bytime(time_key);

--

--		UPDATEINSERTDELETE	

--

CREATE	OR	REPLACE	FUNCTION	maint_sales_summary_bytime()	RETURNS	TRIGGER

AS	$maint_sales_summary_bytime$

				DECLARE

								delta_time_key										integer;

								delta_amount_sold							numeric(15,2);

								delta_units_sold								numeric(12);

								delta_amount_cost							numeric(15,2);

				BEGIN

								--	/

								IF	(TG_OP	=	'DELETE')	THEN

												delta_time_key	=	OLD.time_key;

												delta_amount_sold	=	-1	*	OLD.amount_sold;

												delta_units_sold	=	-1	*	OLD.units_sold;

												delta_amount_cost	=	-1	*	OLD.amount_cost;

								ELSIF	(TG_OP	=	'UPDATE')	THEN

												--		the	time_key	-

												--		DELETE	+	INSERT	

												IF	(	OLD.time_key	!=	NEW.time_key)	THEN

																RAISE	EXCEPTION	'Update	of	time_key	:	%	->	%	not	allowed',

																																																						OLD.time_key,	NEW.time_key;

												END	IF;

												delta_time_key	=	OLD.time_key;

												delta_amount_sold	=	NEW.amount_sold	-	OLD.amount_sold;

												delta_units_sold	=	NEW.units_sold	-	OLD.units_sold;

												delta_amount_cost	=	NEW.amount_cost	-	OLD.amount_cost;

								ELSIF	(TG_OP	=	'INSERT')	THEN

												delta_time_key	=	NEW.time_key;

												delta_amount_sold	=	NEW.amount_sold;

												delta_units_sold	=	NEW.units_sold;

												delta_amount_cost	=	NEW.amount_cost;

								END	IF;

								--	

								<<insert_update>>

								LOOP

												UPDATE	sales_summary_bytime



																SET	amount_sold	=	amount_sold	+	delta_amount_sold,

																				units_sold	=	units_sold	+	delta_units_sold,

																				amount_cost	=	amount_cost	+	delta_amount_cost

																WHERE	time_key	=	delta_time_key;

												EXIT	insert_update	WHEN	found;

												BEGIN

																INSERT	INTO	sales_summary_bytime	(

																												time_key,

																												amount_sold,

																												units_sold,

																												amount_cost)

																				VALUES	(

																												delta_time_key,

																												delta_amount_sold,

																												delta_units_sold,

																												delta_amount_cost

																											);

																EXIT	insert_update;

												EXCEPTION

																WHEN	UNIQUE_VIOLATION	THEN

																				--	

												END;

								END	LOOP	insert_update;

								RETURN	NULL;

				END;

$maint_sales_summary_bytime$	LANGUAGE	plpgsql;

CREATE	TRIGGER	maint_sales_summary_bytime

AFTER	INSERT	OR	UPDATE	OR	DELETE	ON	sales_fact

				FOR	EACH	ROW	EXECUTE	PROCEDURE	maint_sales_summary_bytime();

INSERT	INTO	sales_fact	VALUES(1,1,1,10,3,15);

INSERT	INTO	sales_fact	VALUES(1,2,1,20,5,35);

INSERT	INTO	sales_fact	VALUES(2,2,1,40,15,135);

INSERT	INTO	sales_fact	VALUES(2,3,1,10,1,13);

SELECT	*	FROM	sales_summary_bytime;

DELETE	FROM	sales_fact	WHERE	product_key	=	1;

SELECT	*	FROM	sales_summary_bytime;

UPDATE	sales_fact	SET	units_sold	=	units_sold	*	2;

SELECT	*	FROM	sales_summary_bytime;



41.9.2.	

PL/pgSQLPostgreSQLevent_trigger

PL/pgSQL

TG_EVENT

text

TG_TAG

text

	41-7 PL/pgSQL

	41-7.		 PL/pgSQL	

NOTICE

CREATE	OR	REPLACE	FUNCTION	snitch()	RETURNS	event_trigger	AS	$$

BEGIN

				RAISE	NOTICE	'snitch:	%	%',	tg_event,	tg_tag;

END;

$$	LANGUAGE	plpgsql;

CREATE	EVENT	TRIGGER	snitch	ON	ddl_command_start	EXECUTE	PROCEDURE	snitch();

PL/pgSQL
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41.10.	PL/pgSQL

PL/pgSQL



41.10.1.	

PL/pgSQL	SQL	 PL/pgSQL

INSERT	INTO	foo	(foo)	VALUES	(foo);

foo	 foo

:	 PostgreSQL	9.0	

INSERT	INTO	dest	(col)	SELECT	foo	+	bar	FROM	src;

destsrc coldest foobarsrc

	SQL	 PL/pgSQL

PL/pgSQL v_something

src.foo 	41.2	

<<block>>

DECLARE

				foo	int;

BEGIN

				foo	:=	...;



				INSERT	INTO	dest	(col)	SELECT	block.foo	+	bar	FROM	src;

block.foo srcfooFOUND

PL/pgSQL PL/pgSQL PL/pgSQL	 PostgreSQL	9.0	
Oracle

plpgsql.variable_conflicterroruse_variable

PL/pgSQL PL/pgSQL

#variable_conflict	error

#variable_conflict	use_variable

#variable_conflict	use_column

plpgsql.variable_conflict

CREATE	FUNCTION	stamp_user(id	int,	comment	text)	RETURNS	void	AS	$$

				#variable_conflict	use_variable

				DECLARE

								curtime	timestamp	:=	now();

				BEGIN

								UPDATE	users	SET	last_modified	=	curtime,	comment	=	comment

										WHERE	users.id	=	id;

				END;

$$	LANGUAGE	plpgsql;

UPDATE curtimecommentid users WHEREusers.id UPDATE

comment users variable_conflict

CREATE	FUNCTION	stamp_user(id	int,	comment	text)	RETURNS	void	AS	$$

				<<fn>>



				DECLARE

								curtime	timestamp	:=	now();

				BEGIN

								UPDATE	users	SET	last_modified	=	fn.curtime,	comment	=	stamp_user.comment

										WHERE	users.id	=	stamp_user.id;

				END;

$$	LANGUAGE	plpgsql;

EXECUTE USING	41.5.4	

SELECTINSERTUPDATEDELETE	SQL	 EXECUTE



41.10.2.	

PL/pgSQL PL/pgSQL SQLSQL

SQL PL/pgSQLSPISPI_prepare

PL/pgSQL	SPI	 PL/pgSQLSPI	
PL/pgSQL PREPARE

PL/pgSQL PL/pgSQL	SQL		SQL	 PL/pgSQL
EXECUTE

PL/pgSQL	—	 key

CREATE	FUNCTION	logfunc1(logtxt	text)	RETURNS	void	AS	$$

				BEGIN

								INSERT	INTO	logtable	VALUES	(logtxt,	'now');

				END;

$$	LANGUAGE	plpgsql;

CREATE	FUNCTION	logfunc2(logtxt	text)	RETURNS	void	AS	$$

				DECLARE

								curtime	timestamp;

				BEGIN



								curtime	:=	'now';

								INSERT	INTO	logtable	VALUES	(logtxt,	curtime);

				END;

$$	LANGUAGE	plpgsql;

logfunc1 PostgreSQLINSERT'now'timestamplogtable INSERT'now'

timestamp logfunc1 now()current_timestamp

logfunc2 PostgreSQL'now'textnow curtime PL/pgSQLtext_out

timestamp_intimestamp now()

PL/pgSQL
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41.11.	PL/pgSQL

PL/pgSQL psql CREATE	OR	REPLACE	FUNCTION

CREATE	OR	REPLACE	FUNCTION	testfunc(integer)	RETURNS	integer	AS	$$

										....

$$	LANGUAGE	plpgsql;

psql

\i	filename.sql

	SQL	

PL/pgSQL	GUI	 pgAdmin



41.11.1.	

PL/pgSQLCREATE	FUNCTION "" 	4.1.2.4

CREATE	FUNCTION

CREATE	OR	REPLACE	FUNCTION	testfunc(integer)	RETURNS	integer	AS	$PROC$

										....

$PROC$	LANGUAGE	plpgsql;

	SQL	 $$	SQL	 $$ $Q$

1	

CREATE	FUNCTION	foo()	RETURNS	integer	AS	'

										....

'	LANGUAGE	plpgsql;

2	

a_output	:=	''Blah'';

SELECT	*	FROM	users	WHERE	f_name=''foobar'';



a_output	:=	'Blah';

SELECT	*	FROM	users	WHERE	f_name='foobar';

PL/pgSQL

4	

a_output	:=	a_output	||	''	AND	name	LIKE	''''foobar''''	AND	xyz''

a_output 	AND	name	LIKE	'foobar'	AND	xyz

a_output	:=	a_output	||	$$	AND	name	LIKE	'foobar'	AND	xyz$$

$$

6	

a_output	:=	a_output	||	''	AND	name	LIKE	''''foobar''''''

a_output 	AND	name	LIKE	'foobar'



a_output	:=	a_output	||	$$	AND	name	LIKE	'foobar'$$

10	

	8		2	

a_output	:=	a_output	||	''	if	v_''	||

				referrer_keys.kind	||	''	like	''''''''''

				||	referrer_keys.key_string	||	''''''''''

				then	return	''''''		||	referrer_keys.referrer_type

				||	'''''';	end	if;'';

a_output

if	v_...	like	''...''	then	return	''...'';	end	if;

a_output	:=	a_output	||	$$	if	v_$$	||	referrer_keys.kind	||	$$	like	'$$

				||	referrer_keys.key_string	||	$$'

				then	return	'$$		||	referrer_keys.referrer_type

				||	$$';	end	if;$$;

a_output



41.11.2.	

	 PL/PgSQL	 	

plpgsql.extra_warnings	plpgsql.extra_errors	

"none"	

shadowed_variables

plpgsql.extra_warnings	 shadowed_variables

SET	plpgsql.extra_warnings	TO	'shadowed_variables';

CREATE	FUNCTION	foo(f1	int)	RETURNS	int	AS	$$

DECLARE

f1	int;

BEGIN

RETURN	f1;

END

$$	LANGUAGE	plpgsql;

WARNING:		variable	"f1"	shadows	a	previously	defined	variable

LINE	3:	f1	int;

								^

CREATE	FUNCTION

PL/pgSQL Oracle	PL/SQL	
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41.12.	 Oracle	PL/SQL	

PostgreSQLPL/pgSQL	Oracle	 PL/SQL Oracle®PostgreSQL

PL/pgSQL	PL/SQL	 PL/SQLPL/pgSQL

	SQL	
plpgsql.variable_conflict	=	use_column

variable_conflict

PostgreSQL 	41.11.1	

	Oracle	 varchar2	SQL	

numbernumeric

REVERSEFOR PL/SQL PL/pgSQL 	41.6.3.5	

FOR PL/SQL



41.12.1.	

	41-8 PL/SQLPL/pgSQL

	41-8.	 PL/SQLPL/pgSQL

Oracle	PL/SQL

CREATE	OR	REPLACE	FUNCTION	cs_fmt_browser_version(v_name	varchar2,

																																																		v_version	varchar2)

RETURN	varchar2	IS

BEGIN

				IF	v_version	IS	NULL	THEN

								RETURN	v_name;

				END	IF;

				RETURN	v_name	||	'/'	||	v_version;

END;

/

show	errors;

PL/pgSQL

varchar2varchartext varchar text

RETURNPostgreSQLRETURNS ISASLANGUAGE

PostgreSQLOracle	 /

PostgreSQLshow	errors,	

PostgreSQL



CREATE	OR	REPLACE	FUNCTION	cs_fmt_browser_version(v_name	varchar,

																																																		v_version	varchar)

RETURNS	varchar	AS	$$

BEGIN

				IF	v_version	IS	NULL	THEN

								RETURN	v_name;

				END	IF;

				RETURN	v_name	||	'/'	||	v_version;

END;

$$	LANGUAGE	plpgsql;

	41-9

	41-9.	 PL/SQLPL/pgSQL

SELECT IF

	Oracle	

CREATE	OR	REPLACE	PROCEDURE	cs_update_referrer_type_proc	IS

				CURSOR	referrer_keys	IS

								SELECT	*	FROM	cs_referrer_keys

								ORDER	BY	try_order;

				func_cmd	VARCHAR(4000);

BEGIN

				func_cmd	:=	'CREATE	OR	REPLACE	FUNCTION	cs_find_referrer_type(v_host	IN	VARCHAR2,

																	v_domain	IN	VARCHAR2,	v_url	IN	VARCHAR2)	RETURN	VARCHAR2	IS	BEGIN';

																	

				FOR	referrer_key	IN	referrer_keys	LOOP

								func_cmd	:=	func_cmd	||

										'	IF	v_'	||	referrer_key.kind

										||	'	LIKE	'''	||	referrer_key.key_string

										||	'''	THEN	RETURN	'''	||	referrer_key.referrer_type

										||	''';	END	IF;';

				END	LOOP;

				func_cmd	:=	func_cmd	||	'	RETURN	NULL;	END;';

				EXECUTE	IMMEDIATE	func_cmd;

END;

/



show	errors;

PostgreSQL

CREATE	OR	REPLACE	FUNCTION	cs_update_referrer_type_proc()	RETURNS	void	AS	$func$

DECLARE

				referrer_keys	CURSOR	IS

								SELECT	*	FROM	cs_referrer_keys

								ORDER	BY	try_order;

				func_body	text;

				func_cmd	text;

BEGIN

				func_body	:=	'BEGIN';

				FOR	referrer_key	IN	referrer_keys	LOOP

								func_body	:=	func_body	||

										'	IF	v_'	||	referrer_key.kind

										||	'	LIKE	'	||	quote_literal(referrer_key.key_string)

										||	'	THEN	RETURN	'	||	quote_literal(referrer_key.referrer_type)

										||	';	END	IF;'	;

				END	LOOP;

				func_body	:=	func_body	||	'	RETURN	NULL;	END;';

				func_cmd	:=

						'CREATE	OR	REPLACE	FUNCTION	cs_find_referrer_type(v_host	varchar,

																																																								v_domain	varchar,

																																																								v_url	varchar)

								RETURNS	varchar	AS	'

						||	quote_literal(func_body)

						||	'	LANGUAGE	plpgsql;'	;

				EXECUTE	func_cmd;

END;

$func$	LANGUAGE	plpgsql;

quote_literal referrer_key.key_string

hostdomainurlreferrer_key.key_string	Oracle	

referrer_key.key_stringreferrer_key.referrer_type
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	41-10.	 PL/SQLOUTPL/pgSQL

Oracle	PL/SQL		URL	

	Oracle	

CREATE	OR	REPLACE	PROCEDURE	cs_parse_url(

				v_url	IN	VARCHAR2,

				v_host	OUT	VARCHAR2,		--	

				v_path	OUT	VARCHAR2,		--	

				v_query	OUT	VARCHAR2)	--	

IS

				a_pos1	INTEGER;

				a_pos2	INTEGER;

BEGIN

				v_host	:=	NULL;

				v_path	:=	NULL;

				v_query	:=	NULL;

				a_pos1	:=	instr(v_url,	'//');

				IF	a_pos1	=	0	THEN

								RETURN;

				END	IF;

				a_pos2	:=	instr(v_url,	'/',	a_pos1	+	2);

				IF	a_pos2	=	0	THEN

								v_host	:=	substr(v_url,	a_pos1	+	2);

								v_path	:=	'/';

								RETURN;

				END	IF;

				v_host	:=	substr(v_url,	a_pos1	+	2,	a_pos2	-	a_pos1	-	2);

				a_pos1	:=	instr(v_url,	'?',	a_pos2	+	1);

				IF	a_pos1	=	0	THEN

								v_path	:=	substr(v_url,	a_pos2);

								RETURN;

				END	IF;

				v_path	:=	substr(v_url,	a_pos2,	a_pos1	-	a_pos2);

				v_query	:=	substr(v_url,	a_pos1	+	1);

END;



/

show	errors;

PL/pgSQL

CREATE	OR	REPLACE	FUNCTION	cs_parse_url(

				v_url	IN	VARCHAR,

				v_host	OUT	VARCHAR,		--	

				v_path	OUT	VARCHAR,		--	

				v_query	OUT	VARCHAR)	--	

AS	$$

DECLARE

				a_pos1	INTEGER;

				a_pos2	INTEGER;

BEGIN

				v_host	:=	NULL;

				v_path	:=	NULL;

				v_query	:=	NULL;

				a_pos1	:=	instr(v_url,	'//');

				IF	a_pos1	=	0	THEN

								RETURN;

				END	IF;

				a_pos2	:=	instr(v_url,	'/',	a_pos1	+	2);

				IF	a_pos2	=	0	THEN

								v_host	:=	substr(v_url,	a_pos1	+	2);

								v_path	:=	'/';

								RETURN;

				END	IF;

				v_host	:=	substr(v_url,	a_pos1	+	2,	a_pos2	-	a_pos1	-	2);

				a_pos1	:=	instr(v_url,	'?',	a_pos2	+	1);

				IF	a_pos1	=	0	THEN

								v_path	:=	substr(v_url,	a_pos2);

								RETURN;

				END	IF;

				v_path	:=	substr(v_url,	a_pos2,	a_pos1	-	a_pos2);

				v_query	:=	substr(v_url,	a_pos1	+	1);

END;

$$	LANGUAGE	plpgsql;



SELECT	*	FROM	cs_parse_url('http://foobar.com/query.cgi?baz');

	41-11 	Oracle	

	41-11.	 PL/SQLPL/pgSQL

Oracle	

CREATE	OR	REPLACE	PROCEDURE	cs_create_job(v_job_id	IN	INTEGER)	IS

				a_running_job_count	INTEGER;

				PRAGMA	AUTONOMOUS_TRANSACTION;(1)

BEGIN

				LOCK	TABLE	cs_jobs	IN	EXCLUSIVE	MODE;(2)

				SELECT	count(*)	INTO	a_running_job_count	FROM	cs_jobs	WHERE	end_stamp	IS	NULL;

				IF	a_running_job_count	>	0	THEN

								COMMIT;	--	 (3)

								raise_application_error(-20000,

																	'Unable	to	create	a	new	job:	a	job	is	currently	running.');

				END	IF;

				DELETE	FROM	cs_active_job;

				INSERT	INTO	cs_active_job(job_id)	VALUES	(v_job_id);

				BEGIN

								INSERT	INTO	cs_jobs	(job_id,	start_stamp)	VALUES	(v_job_id,	sysdate);

				EXCEPTION

								WHEN	dup_val_on_index	THEN	NULL;	--	

				END;

				COMMIT;

END;

/

show	errors

voidPostgreSQL

(1)
PostgreSQLPRAGMA



(2)
PL/pgSQLLOCK	TABLE

(3)
PL/pgSQLCOMMIT COMMIT LOCK	TABLE

PL/pgSQL

CREATE	OR	REPLACE	FUNCTION	cs_create_job(v_job_id	integer)	RETURNS	void	AS	$$

DECLARE

				a_running_job_count	integer;

BEGIN

				LOCK	TABLE	cs_jobs	IN	EXCLUSIVE	MODE;

				SELECT	count(*)	INTO	a_running_job_count	FROM	cs_jobs	WHERE	end_stamp	IS	NULL;

				IF	a_running_job_count	>	0	THEN

								RAISE	EXCEPTION	'Unable	to	create	a	new	job:	a	job	is	currently	running';

				END	IF;

				DELETE	FROM	cs_active_job;

				INSERT	INTO	cs_active_job(job_id)	VALUES	(v_job_id);

				BEGIN

								INSERT	INTO	cs_jobs	(job_id,	start_stamp)	VALUES	(v_job_id,	now());

				EXCEPTION

								WHEN	unique_violation	THEN	(2)

												--	

				END;

END;

$$	LANGUAGE	plpgsql;

(1)
RAISE	Oracle	 RAISE	exception_name

(2)
PL/pgSQL	Oracle 	A 	SQLSTATE	

	Oracle	 cs_jobs



41.12.2.	

	Oracle	 PL/SQLPostgreSQL

41.12.2.1.	

PL/pgSQLEXCEPTION BEGIN	Oracle	

BEGIN

				SAVEPOINT	s1;

				...		...

EXCEPTION

				WHEN	...	THEN

								ROLLBACK	TO	s1;

								...		...

				WHEN	...	THEN

								ROLLBACK	TO	s1;

								...		...

END;

SAVEPOINTROLLBACK	TO	Oracle	 SAVEPOINT

Oracle	 SAVEPOINTROLLBACK	TO

41.12.2.2.	EXECUTE

PL/pgSQLEXECUTEPL/SQL 	41.5.4	 quote_literal

quote_identEXECUTE	'SELECT	*	FROM	$1';

41.12.2.3.		 PL/pgSQL	

PostgreSQL "volatility" "strictness"	 CREATE
FUNCTION



CREATE	FUNCTION

CREATE	FUNCTION	foo(...)	RETURNS	integer	AS	$$

...

$$	LANGUAGE	plpgsql	STRICT	IMMUTABLE;



41.12.3.	

	Oracle	 instr

--

--	instr		Oracle	

--	:	instr(string1,	string2,	[n],	[m])		[]	

--

--		n		string2		string1		m		n	

--		m		1

--

CREATE	FUNCTION	instr(varchar,	varchar)	RETURNS	integer	AS	$$

DECLARE

				pos	integer;

BEGIN

				pos:=	instr($1,	$2,	1);

				RETURN	pos;

END;

$$	LANGUAGE	plpgsql	STRICT	IMMUTABLE;

CREATE	FUNCTION	instr(string	varchar,	string_to_search	varchar,	beg_index	integer)

RETURNS	integer	AS	$$

DECLARE

				pos	integer	NOT	NULL	DEFAULT	0;

				temp_str	varchar;

				beg	integer;

				length	integer;

				ss_length	integer;

BEGIN

				IF	beg_index	>	0	THEN

								temp_str	:=	substring(string	FROM	beg_index);

								pos	:=	position(string_to_search	IN	temp_str);

								IF	pos	=	0	THEN

												RETURN	0;

								ELSE

												RETURN	pos	+	beg_index	-	1;

								END	IF;

				ELSIF	beg_index	<	0	THEN

								ss_length	:=	char_length(string_to_search);

								length	:=	char_length(string);

								beg	:=	length	+	beg_index	-	ss_length	+	2;



								WHILE	beg	>	0	LOOP

												temp_str	:=	substring(string	FROM	beg	FOR	ss_length);

												pos	:=	position(string_to_search	IN	temp_str);

												IF	pos	>	0	THEN

																RETURN	beg;

												END	IF;

												beg	:=	beg	-	1;

								END	LOOP;

								RETURN	0;

				ELSE

								RETURN	0;

				END	IF;

END;

$$	LANGUAGE	plpgsql	STRICT	IMMUTABLE;

CREATE	FUNCTION	instr(string	varchar,	string_to_search	varchar,

																						beg_index	integer,	occur_index	integer)

RETURNS	integer	AS	$$

DECLARE

				pos	integer	NOT	NULL	DEFAULT	0;

				occur_number	integer	NOT	NULL	DEFAULT	0;

				temp_str	varchar;

				beg	integer;

				i	integer;

				length	integer;

				ss_length	integer;

BEGIN

				IF	beg_index	>	0	THEN

								beg	:=	beg_index;

								temp_str	:=	substring(string	FROM	beg_index);

								FOR	i	IN	1..occur_index	LOOP

												pos	:=	position(string_to_search	IN	temp_str);

												IF	i	=	1	THEN

																beg	:=	beg	+	pos	-	1;

												ELSE

																beg	:=	beg	+	pos;

												END	IF;

												temp_str	:=	substring(string	FROM	beg	+	1);

								END	LOOP;

								IF	pos	=	0	THEN



												RETURN	0;

								ELSE

												RETURN	beg;

								END	IF;

				ELSIF	beg_index	<	0	THEN

								ss_length	:=	char_length(string_to_search);

								length	:=	char_length(string);

								beg	:=	length	+	beg_index	-	ss_length	+	2;

								WHILE	beg	>	0	LOOP

												temp_str	:=	substring(string	FROM	beg	FOR	ss_length);

												pos	:=	position(string_to_search	IN	temp_str);

												IF	pos	>	0	THEN

																occur_number	:=	occur_number	+	1;

																IF	occur_number	=	occur_index	THEN

																				RETURN	beg;

																END	IF;

												END	IF;

												beg	:=	beg	-	1;

								END	LOOP;

								RETURN	0;

				ELSE

								RETURN	0;

				END	IF;

END;

$$	LANGUAGE	plpgsql	STRICT	IMMUTABLE;

PL/pgSQL PL/Tcl	-	Tcl	



PostgreSQL	9.6.0	



	42.	PL/Tcl	-	Tcl	

42.1.	
42.2.	PL/Tcl	
42.3.	PL/Tcl	
42.4.	PL/Tcl	
42.5.		PL/Tcl	
42.6.	PL/Tcl	
42.7.	PL/Tcl	
42.8.	PL/Tcl	
42.9.	unknown	
42.10.	Tcl	

PL/Tcl	 PostgreSQL	 Tcl	

Oracle	PL/SQL	

http://www.tcl.tk/


PostgreSQL	9.6.0	
	42.	PL/Tcl	-	Tcl	



42.1.	

PL/Tcl		C		Tcl	

	Tcl		Tcl		SPI	 elog()PL/Tcl	 PostgreSQL	OS-

C	

	Tcl	/

	Tcl		Tcl		Tcl	

PL/TclU PL/TclU

	Tcl	 PL/TclPL/TclUPostgreSQL PL/TclPL/TclU

createlang createlang	pltcl	dbnamecreatelang	pltclu	dbname

PL/Tcl	-	Tcl	 PL/Tcl	
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	42.	PL/Tcl	-	Tcl	



42.2.	PL/Tcl	

PL/Tcl CREATE	FUNCTION

CREATE	FUNCTION	funcname	(argument-types)	RETURNS	return-type	AS	$$

				#	PL/Tcl	function	body

$$	LANGUAGE	pltcl;

PL/TclU pltclu

	Tcl	 $1	...	$n	Tcl	 return

CREATE	FUNCTION	tcl_max(integer,	integer)	RETURNS	integer	AS	$$

				if	{$1	>	$2}	{return	$1}

				return	$2

$$	LANGUAGE	pltcl	STRICT;

STRICT

$n argisnull tcl_max

CREATE	FUNCTION	tcl_max(integer,	integer)	RETURNS	integer	AS	$$

				if	{[argisnull	1]}	{

								if	{[argisnull	2]}	{	return_null	}

								return	$2

				}

				if	{[argisnull	2]}	{	return	$1	}

				if	{$1	>	$2}	{return	$1}

				return	$2

$$	LANGUAGE	pltcl;



	PL/Tcl	 return_null

	Tcl	

CREATE	TABLE	employee	(

				name	text,

				salary	integer,

				age	integer

);

CREATE	FUNCTION	overpaid(employee)	RETURNS	boolean	AS	$$

				if	{200000.0	<	$1(salary)}	{

								return	"t"

				}

				if	{$1(age)	<	30	&&	100000.0	<	$1(salary)}	{

								return	"t"

				}

				return	"f"

$$	LANGUAGE	pltcl;

PL/Tcl PL/Tcl

PL/Tcl	
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	42.	PL/Tcl	-	Tcl	



42.3.	PL/Tcl	

	PL/Tcl	 SELECT

PL/Tcl	 PL/Tcl	
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	42.	PL/Tcl	-	Tcl	



42.4.	PL/Tcl	

	PL/Tcl	

PL/Tcl		SQL		Tcl		PL/Tcl	
PL/Tcl		SQL		SQL	

	PL/Tcl	

	PL/TclU		Tcl		PL/Tcl		PL/TclU		PL/TclU	

	PL/Tcl	 upvar GDGD	Tcl	 GD

spi_execpGD

PL/Tcl	 	PL/Tcl	
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	42.	PL/Tcl	-	Tcl	



42.5.		PL/Tcl	

	PL/Tcl	

spi_exec	?-count	n?	?-array	name?	command	?loop-body?

	SQL	 spi_exec

-countspi_exec FETCH	n

SELECT	Tcl	 -array

SELECTloop-body	Tcl	 spi_exec

spi_exec	"SELECT	count(*)	AS	cnt	FROM	pg_proc"

	Tcl	 $cntpg_proc

loop-body	Tcl	 SELECTloop-body	Tcl	

spi_exec	-array	C	"SELECT	*	FROM	pg_class"	{

				elog	DEBUG	"have	table	$C(relname)"

}

pg_class	Tcl	 continuebreak

"unset"

spi_prepare	query	typelist



spi_prepare	ID spi_execp	ID spi_execp

spi_execp	?-count	n?	?-array	name?	?-nulls	string?	queryid	?value-
list?	?loop-body?

spi_prepare queryidspi_prepare	ID value-list	Tcl	

spi_prepare value-list

-nulls 'n' spi_execp value-list

spi_execpspi_exec -count-arrayloop-body

	PL/Tcl	

CREATE	FUNCTION	t1_count(integer,	integer)	RETURNS	integer	AS	$$

				if	{![	info	exists	GD(plan)	]}	{

								#	

								set	GD(plan)	[	spi_prepare	\

																"SELECT	count(*)	AS	cnt	FROM	t1	WHERE	num	>=	\$1	AND	num	<=	\$2"	\

																[	list	int4	int4	]	]

				}

				spi_execp	-count	1	$GD(plan)	[	list	$1	$2	]

				return	$cnt

$$	LANGUAGE	pltcl;

spi_prepare$nspi_prepare	Tcl	

spi_lastoid

spi_execspi_execp	OID INSERT	OID



quote	string

"SELECT	'$val'	AS	ret"

	Tcl	 valdoesn't

SELECT	'doesn't'	AS	ret

spi_execspi_prepare

SELECT	'doesn''t'	AS	ret

	PL/Tcl	

"SELECT	'[	quote	$val	]'	AS	ret"

spi_execp	SQL	

elog	level	msg

DEBUGLOGINFONOTICEWARNINGERRORFATAL

	Tcl	 error FATAL	PL/Tcl	

log_min_messagesclient_min_messages 	19	 	42.8	

PL/Tcl	 PL/Tcl	
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42.6.	PL/Tcl	

	PL/Tcl	 PostgreSQLtrigger

$TG_name

CREATE	TRIGGER

$TG_relid

	ID

$TG_table_name

$TG_table_schema

$TG_relatts

	Tcl	 Tcllsearch	1	 PostgreSQL

$TG_when

BEFOREAFTERINSTEAD	OF

$TG_level

ROWSTATEMENT

$TG_op



INSERTUPDATEDELETETRUNCATE

$NEW

INSERTUPDATE DELETE

$OLD

UPDATEDELETE INSERT

$args

CREATE	TRIGGER	Tcl	 $1	...	$n

OKSKIParray	get	Tcl	 OKINSERT/UPDATE/DELETE SKIP

BEFORE	INSERTUPDATE $NEW INSTEAD	OF

RETURNINGUPDATE	RETURNING

	0	

CREATE	FUNCTION	trigfunc_modcount()	RETURNS	trigger	AS	$$

				switch	$TG_op	{

								INSERT	{

												set	NEW($1)	0

								}

								UPDATE	{

												set	NEW($1)	$OLD($1)

												incr	NEW($1)

								}

								default	{

												return	OK

								}

				}

				return	[array	get	NEW]

$$	LANGUAGE	pltcl;

CREATE	TABLE	mytab	(num	integer,	description	text,	modcnt	integer);

CREATE	TRIGGER	trig_mytab_modcount	BEFORE	INSERT	OR	UPDATE	ON	mytab



				FOR	EACH	ROW	EXECUTE	PROCEDURE	trigfunc_modcount('modcnt');

	PL/Tcl	 PL/Tcl	
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	42.	PL/Tcl	-	Tcl	



42.7.	PL/Tcl	

	PL/Tcl	 PostgreSQLevent_trigger

$TG_event

$TG_tag

NOTICE

CREATE	OR	REPLACE	FUNCTION	tclsnitch()	RETURNS	event_trigger	AS	$$

		elog	NOTICE	"tclsnitch:	$TG_event	$TG_tag"

$$	LANGUAGE	pltcl;

CREATE	EVENT	TRIGGER	tcl_a_snitch	ON	ddl_command_start	EXECUTE	PROCEDURE	tclsnitch();

PL/Tcl	 PL/Tcl	
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	42.	PL/Tcl	-	Tcl	



42.8.	PL/Tcl	

PL/Tcl		Tcl		PL/Tcl		Tcl	

catch	PL/Tcl	

	PL/Tcl	 spi_execspi_preparespi_execp	Tcl		Tcl	 catch

Tcl	 errorCode	Tcl		Tcl		PL/Tcl	 POSTGRES

	Postgres	/

detailhintcontext	schematablecolumn	datatypeconstraint

statementcursor_position	filenamelineno	 funcname

	PL/Tcl	 errorCode

if	{[catch	{	spi_exec	$sql_command	}]}	{

				if	{[lindex	$::errorCode	0]	==	"POSTGRES"}	{

								array	set	errorArray	$::errorCode

								if	{$errorArray(condition)	==	"undefined_table"}	{

												#	deal	with	missing	table

								}	else	{

												#	deal	with	some	other	type	of	SQL	error

								}

				}

}

errorCode

PL/Tcl	 unknown	
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	42.	PL/Tcl	-	Tcl	



42.9.	unknown	

PL/Tcl		Tcl	 pltcl_modules	Tcl	

	Tcl	 	42.4	

unknown	Tcl	 unknown	Tcl	 PL/Tclpltcl_modules

pltcl_modfuncs

PostgreSQL	 pltcl_loadmodpltcl_listmod	pltcl_delmod

share/unknown.pltclunknown

pltcl_modulespltcl_modfuncs pltcl_modulesPL/Tcl	

unknown

PL/Tcl	 Tcl	
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42.10.	Tcl	

PostgreSQLTcl	PL/Tcl		Tcl	 pg_proc	ID	

PostgreSQL	Tcl		PL/Tcl	

unknown	 PL/Perl	-	Perl	
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	43.	PL/Perl	-	Perl	

43.1.	PL/Perl	
43.2.	PL/Perl	
43.3.	

43.3.1.		PL/Perl	
43.3.2.	PL/Perl	

43.4.	PL/Perl	
43.5.		PL/Perl
43.6.	PL/Perl	
43.7.	PL/Perl	
43.8.	PL/Perl	

43.8.1.	
43.8.2.	

PL/Perl		 Perl		 PostgreSQL

	PL/Perl		Perl		 "" 	Perl		

	PL/Perl	 CREATE	EXTENSION	plperl	shell		

:	 template1	

:	 	PL/Perl		 	16	

Tcl	 PL/Perl	

http://www.perl.org


PostgreSQL	9.6.0	
	43.	PL/Perl	-	Perl	



43.1.	PL/Perl	

	PL/Perl		 CREATE	FUNCTION

CREATE	FUNCTION	funcname	(argument-types)	RETURNS	return-type	AS	$$

				#	PL/Perl	

$$	LANGUAGE	plperl;

	Perl	PL/Perl		 	Perl		PL/Perl		

PL/Perl	 DO

DO	$$

				#	PL/Perl	

$$	LANGUAGE	plperl;

	

:	 	Perl		 	PL/Perl		
perldiag	 Variable	"%s"	will	not	stay	shared	 Variable	"%s"	is

not	available	 "perl	nested	named	subroutine"

The	syntax	of	the	CREATE	FUNCTION	 	

4.1.2.1	

	Perl		 @_ return	



CREATE	FUNCTION	perl_max	(integer,	integer)	RETURNS	integer	AS	$$

				if	($_[0]	>	$_[1])	{	return	$_[0];	}

				return	$_[1];

$$	LANGUAGE	plperl;

:	 	PL/Perl		UTF-8	 UTF-8	

	SQL		 Perl	 "undefined"	

	 	 	

CREATE	FUNCTION	perl_max	(integer,	integer)	RETURNS	integer	AS	$$

				my	($x,	$y)	=	@_;

				if	(not	defined	$x)	{

								return	undef	if	not	defined	$y;

								return	$y;

				}

				return	$x	if	not	defined	$y;

				return	$x	if	$x	>	$y;

				return	$y;

$$	LANGUAGE	plperl;

	PL/Perl		SQL		

	 PostgreSQL	

PostgreSQL	 encode_bytea	



Perl	 PostgreSQL	 Perl	

CREATE	OR	REPLACE	function	returns_array()

RETURNS	text[][]	AS	$$

				return	[['a"b','c,d'],['e\\f','g']];

$$	LANGUAGE	plperl;

select	returns_array();

Perl	 PostgreSQL	bless		 PostgreSQL::InServer::ARRAY	

	 PostgreSQL	Perl		

CREATE	OR	REPLACE	FUNCTION	concat_array_elements(text[])	RETURNS	TEXT	AS	$$

				my	$arg	=	shift;

				my	$result	=	"";

				return	undef	if	(!defined	$arg);

				#	as	an	array	reference

				for	(@$arg)	{

								$result	.=	$_;

				}

				#	also	works	as	a	string

				$result	.=	$arg;

				return	$result;

$$	LANGUAGE	plperl;

SELECT	concat_array_elements(ARRAY['PL','/','Perl']);

:	 	Perl		

	



CREATE	TABLE	employee	(

				name	text,

				basesalary	integer,

				bonus	integer

);

CREATE	FUNCTION	empcomp(employee)	RETURNS	integer	AS	$$

				my	($emp)	=	@_;

				return	$emp->{basesalary}	+	$emp->{bonus};

$$	LANGUAGE	plperl;

SELECT	name,	empcomp(employee.*)	FROM	employee;

PL/Perl		

CREATE	TYPE	testrowperl	AS	(f1	integer,	f2	text,	f3	text);

CREATE	OR	REPLACE	FUNCTION	perl_row()	RETURNS	testrowperl	AS	$$

				return	{f2	=>	'hello',	f1	=>	1,	f3	=>	'world'};

$$	LANGUAGE	plperl;

SELECT	*	FROM	perl_row();

PL/Perl		 	

undef

CREATE	OR	REPLACE	FUNCTION	perl_set_int(int)

RETURNS	SETOF	INTEGER	AS	$$

				foreach	(0..$_[0])	{

								return_next($_);

				}

				return	undef;

$$	LANGUAGE	plperl;

SELECT	*	FROM	perl_set_int(5);

CREATE	OR	REPLACE	FUNCTION	perl_set()



RETURNS	SETOF	testrowperl	AS	$$

				return_next({	f1	=>	1,	f2	=>	'Hello',	f3	=>	'World'	});

				return_next({	f1	=>	2,	f2	=>	'Hello',	f3	=>	'PostgreSQL'	});

				return_next({	f1	=>	3,	f2	=>	'Hello',	f3	=>	'PL/Perl'	});

				return	undef;

$$	LANGUAGE	plperl;

	 	

CREATE	OR	REPLACE	FUNCTION	perl_set_int(int)	RETURNS	SETOF	INTEGER	AS	$$

				return	[0..$_[0]];

$$	LANGUAGE	plperl;

SELECT	*	FROM	perl_set_int(5);

CREATE	OR	REPLACE	FUNCTION	perl_set()	RETURNS	SETOF	testrowperl	AS	$$

				return	[

								{	f1	=>	1,	f2	=>	'Hello',	f3	=>	'World'	},

								{	f1	=>	2,	f2	=>	'Hello',	f3	=>	'PostgreSQL'	},

								{	f1	=>	3,	f2	=>	'Hello',	f3	=>	'PL/Perl'	}

				];

$$	LANGUAGE	plperl;

SELECT	*	FROM	perl_set();

strict	 SET	

postgresql.conf	 plperl.use_strict

use	strict;

	Perl		5.10.0	 	feature



PL/Perl	-	Perl	 PL/Perl	
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43.2.	PL/Perl	

	PL/Perl		 SELECT	

PL/Perl	
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43.3.	



43.3.1.		PL/Perl	

	Perl	

spi_exec_query(query	[,	max-rows])

spi_exec_query	SQL		 	

$rv	=	spi_exec_query('SELECT	*	FROM	my_table',	5);

my_table.	5		 my_tablemy_column	 $i

$foo	=	$rv->{rows}[$i]->{my_column};

SELECT	

$nrows	=	$rv->{processed}

$query	=	"INSERT	INTO	my_table	VALUES	(1,	'test')";

$rv	=	spi_exec_query($query);

SPI_OK_INSERT

$res	=	$rv->{status};



$nrows	=	$rv->{processed};

CREATE	TABLE	test	(

				i	int,

				v	varchar

);

INSERT	INTO	test	(i,	v)	VALUES	(1,	'first	line');

INSERT	INTO	test	(i,	v)	VALUES	(2,	'second	line');

INSERT	INTO	test	(i,	v)	VALUES	(3,	'third	line');

INSERT	INTO	test	(i,	v)	VALUES	(4,	'immortal');

CREATE	OR	REPLACE	FUNCTION	test_munge()	RETURNS	SETOF	test	AS	$$

				my	$rv	=	spi_exec_query('select	i,	v	from	test;');

				my	$status	=	$rv->{status};

				my	$nrows	=	$rv->{processed};

				foreach	my	$rn	(0	..	$nrows	-	1)	{

								my	$row	=	$rv->{rows}[$rn];

								$row->{i}	+=	200	if	defined($row->{i});

								$row->{v}	=~	tr/A-Za-z/a-zA-Z/	if	(defined($row->{v}));

								return_next($row);

				}

				return	undef;

$$	LANGUAGE	plperl;

SELECT	*	FROM	test_munge();

spi_query(command)	
spi_fetchrow(cursor)	
spi_cursor_close(cursor)

spi_queryspi_fetchrow		

CREATE	TYPE	foo_type	AS	(the_num	INTEGER,	the_text	TEXT);



CREATE	OR	REPLACE	FUNCTION	lotsa_md5	(INTEGER)	RETURNS	SETOF	foo_type	AS	$$

				use	Digest::MD5	qw(md5_hex);

				my	$file	=	'/usr/share/dict/words';

				my	$t	=	localtime;

				elog(NOTICE,	"opening	file	$file	at	$t"	);

				open	my	$fh,	'<',	$file	#	ooh,	it's	a	file	access!

								or	elog(ERROR,	"cannot	open	$file	for	reading:	$!");

				my	@words	=	<$fh>;

				close	$fh;

				$t	=	localtime;

				elog(NOTICE,	"closed	file	$file	at	$t");

				chomp(@words);

				my	$row;

				my	$sth	=	spi_query("SELECT	*	FROM	generate_series(1,$_[0])	AS	b(a)");

				while	(defined	($row	=	spi_fetchrow($sth)))	{

								return_next({

												the_num	=>	$row->{a},

												the_text	=>	md5_hex($words[rand	@words])

								});

				}

				return;

$$	LANGUAGE	plperlu;

SELECT	*	from	lotsa_md5(500);

spi_fetchrow	 undef	 spi_fetchrow

spi_cursor_close	

spi_prepare(command,	argument	types)	
spi_query_prepared(plan,	arguments)	
spi_exec_prepared(plan	[,	attributes],	arguments)	
spi_freeplan(plan)

spi_preparespi_query_prepared	spi_exec_preparedspi_freeplan	

spi_prepare	 $1$2		

$plan	=	spi_prepare('SELECT	*	FROM	test	WHERE	id	>	$1	AND	name	=	$2',

																																																					'INTEGER',	'TEXT');



spi_prepare	 spi_exec_prepared	

spi_query_prepared	 spi_query	 spi_fetchrow

spi_exec_prepared	 limit	

	 spi_freeplan

CREATE	OR	REPLACE	FUNCTION	init()	RETURNS	VOID	AS	$$

								$_SHARED{my_plan}	=	spi_prepare('SELECT	(now()	+	$1)::date	AS	now',

																																								'INTERVAL');

$$	LANGUAGE	plperl;

CREATE	OR	REPLACE	FUNCTION	add_time(	INTERVAL	)	RETURNS	TEXT	AS	$$

								return	spi_exec_prepared(

																$_SHARED{my_plan},

																$_[0]

								)->{rows}->[0]->{now};

$$	LANGUAGE	plperl;

CREATE	OR	REPLACE	FUNCTION	done()	RETURNS	VOID	AS	$$

								spi_freeplan(	$_SHARED{my_plan});

								undef	$_SHARED{my_plan};

$$	LANGUAGE	plperl;

SELECT	init();

SELECT	add_time('1	day'),	add_time('2	days'),	add_time('3	days');

SELECT	done();

		add_time		|		add_time		|		add_time

------------+------------+------------

	2005-12-10	|	2005-12-11	|	2005-12-12

spi_prepare	$1$2$3		

spi_exec_prepared

CREATE	TABLE	hosts	AS	SELECT	id,	('192.168.1.'||id)::inet	AS	address

																						FROM	generate_series(1,3)	AS	id;

CREATE	OR	REPLACE	FUNCTION	init_hosts_query()	RETURNS	VOID	AS	$$



								$_SHARED{plan}	=	spi_prepare('SELECT	*	FROM	hosts

																																						WHERE	address	<<	$1',	'inet');

$$	LANGUAGE	plperl;

CREATE	OR	REPLACE	FUNCTION	query_hosts(inet)	RETURNS	SETOF	hosts	AS	$$

								return	spi_exec_prepared(

																$_SHARED{plan},

																{limit	=>	2},

																$_[0]

								)->{rows};

$$	LANGUAGE	plperl;

CREATE	OR	REPLACE	FUNCTION	release_hosts_query()	RETURNS	VOID	AS	$$

								spi_freeplan($_SHARED{plan});

								undef	$_SHARED{plan};

$$	LANGUAGE	plperl;

SELECT	init_hosts_query();

SELECT	query_hosts('192.168.1.0/30');

SELECT	release_hosts_query();

				query_hosts				

-----------------

	(1,192.168.1.1)

	(2,192.168.1.2)

(2	rows)



43.3.2.	PL/Perl	

elog(level,	msg)

	 DEBUGLOGINFO	NOTICEWARNINGERROR	ERROR

Perl	 die		 	

	19	

quote_literal(string)

	SQL		 	undef	

undef quote_nullable

quote_nullable(string)

	SQL		 	undef		"NULL"	

quote_ident(string)

	SQL		 	

decode_bytea(string)

bytea

encode_bytea(string)

bytea

encode_array_literal(array)	
encode_array_literal(array,	delimiter)



	8.15.2	 		

encode_typed_literal(value,	typename)

	Perl		

encode_array_constructor(array)

	 	4.2.12	 	 quote_nullable

looks_like_number(string)

	Perl		 	undef		undef	

is_array_ref(argument)

	 ARRAYPostgreSQL::InServer::ARRAY

PL/Perl	 PL/Perl	
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43.4.	PL/Perl	

	 %_SHARED

CREATE	OR	REPLACE	FUNCTION	set_var(name	text,	val	text)	RETURNS	text	AS	$$

				if	($_SHARED{$_[0]}	=	$_[1])	{

								return	'ok';

				}	else	{

								return	"cannot	set	shared	variable	$_[0]	to	$_[1]";

				}

$$	LANGUAGE	plperl;

CREATE	OR	REPLACE	FUNCTION	get_var(name	text)	RETURNS	text	AS	$$

				return	$_SHARED{$_[0]};

$$	LANGUAGE	plperl;

SELECT	set_var('sample',	'Hello,	PL/Perl!		How''s	tricks?');

SELECT	get_var('sample');

CREATE	OR	REPLACE	FUNCTION	myfuncs()	RETURNS	void	AS	$$

				$_SHARED{myquote}	=	sub	{

								my	$arg	=	shift;

								$arg	=~	s/(['\\])/\\$1/g;

								return	"'$arg'";

				};

$$	LANGUAGE	plperl;

SELECT	myfuncs();	/*		*/

/*		*/

CREATE	OR	REPLACE	FUNCTION	use_quote(TEXT)	RETURNS	text	AS	$$

				my	$text_to_quote	=	shift;

				my	$qfunc	=	$_SHARED{myquote};

				return	&$qfunc($text_to_quote);



$$	LANGUAGE	plperl;

	 return	$_SHARED{myquote}->($_[0]);	

PL/Perl		SQL		Perl		 	

PL/Perl		SQL		 %_SHARED	SQL		

ROLE	PL/Perl	 %_SHARED	

	PL/Perl
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43.5.		PL/Perl

PL/Perl	 "" 	 plperl	

	C		 	OS		

CREATE	FUNCTION	badfunc()	RETURNS	integer	AS	$$

				my	$tmpfile	=	"/tmp/badfile";

				open	my	$fh,	'>',	$tmpfile

								or	elog(ERROR,	qq{could	not	open	the	file	"$tmpfile":	$!});

				print	$fh	"Testing	writing	to	a	file\n";

				close	$fh	or	elog(ERROR,	qq{could	not	close	the	file	"$tmpfile":	$!});

				return	1;

$$	LANGUAGE	plperl;

	Perl		 	Perl		PL/Perl		
	 plperlu	PL/Perl	

PL/PerlU	 	

plperlu	

plperl plperlu		Perl		

:	 	SQL		Perl		 PL/Perl	
	 PL/PerlU	 PL/PerlPL/PerlU	



:	 Perl		 usemultiplicity

	 perlembed	 PL/Perl	Perl		
PL/PerlU	SQL		 PL/Perl

PL/Perl	 PL/Perl	
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43.6.	PL/Perl	

PL/Perl		 $_TD	

$_TD->{new}{foo}

fooNEW

$_TD->{old}{foo}

fooOLD

$_TD->{name}

$_TD->{event}

INSERTUPDATE	DELETETRUNCATEUNKNOWN

$_TD->{when}

BEFORE	AFTERINSTEAD	OF	 UNKNOWN

$_TD->{level}

ROWSTATEMENTUNKNOWN

$_TD->{relid}

	OID

$_TD->{table_name}



$_TD->{relname}

	 	 $_TD->{table_name}

$_TD->{table_schema}

$_TD->{argc}

@{$_TD->{args}}

$_TD->{argc}	0	

return;

"SKIP"

"MODIFY"

NEW

CREATE	TABLE	test	(

				i	int,



				v	varchar

);

CREATE	OR	REPLACE	FUNCTION	valid_id()	RETURNS	trigger	AS	$$

				if	(($_TD->{new}{i}	>=	100)	||	($_TD->{new}{i}	<=	0))	{

								return	"SKIP";				#	skip	INSERT/UPDATE	command

				}	elsif	($_TD->{new}{v}	ne	"immortal")	{

								$_TD->{new}{v}	.=	"(modified	by	trigger)";

								return	"MODIFY";		#		INSERT/UPDATE	

				}	else	{

								return;											#		INSERT/UPDATE	

				}

$$	LANGUAGE	plperl;

CREATE	TRIGGER	test_valid_id_trig

				BEFORE	INSERT	OR	UPDATE	ON	test

				FOR	EACH	ROW	EXECUTE	PROCEDURE	valid_id();

	PL/Perl PL/Perl	
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43.7.	PL/Perl	

PL/Perl		 $_TD	

$_TD->{event}

$_TD->{tag}

CREATE	OR	REPLACE	FUNCTION	perlsnitch()	RETURNS	event_trigger	AS	$$

		elog(NOTICE,	"perlsnitch:	"	.	$_TD->{event}	.	"	"	.	$_TD->{tag}	.	"	");

$$	LANGUAGE	plperl;

CREATE	EVENT	TRIGGER	perl_a_snitch

				ON	ddl_command_start

				EXECUTE	PROCEDURE	perlsnitch();

PL/Perl	 PL/Perl	
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43.8.	PL/Perl	



43.8.1.	

PL/Perl

plperl.on_init	(string)

	Perl		Perl		 plperlplperlu

	Perl		 on_init

plperl.on_init	=	'require	"plperlinit.pl"'

plperl.on_init	=	'use	lib	"/my/app";	use	MyApp::PgInit;'

plperl.on_init	 plperl	

DO	'elog(WARNING,	join	",	",	sort	keys	%INC)'	LANGUAGE	plperl;

	plperl	 shared_preload_libraries		postmaster		
	 plperl.on_init	Perl		postmaster		

—		 	PL/PerlU		SQL		PL/Perl		PL/Perl	
plperl.on_init	Windows		 	postmaster		Perl		

postgresql.conf

plperl.on_plperl_init	(string)	
plperl.on_plperlu_init	(string)

plperlplperlu	 	Perl		Perl		PL/Perl		PL/PerlU		



SQL		PL/Perl		

plperl.on_plperl_init	Perl	 ""

	 	Perl		

	 	Perl	

plperl.use_strict	(boolean)

	PL/Perl		 strict



43.8.2.	

PL/Perl	

PL/Perl	

SPI	

spi_exec_query	 	

return	 	PostgreSQL	

	 END	

PL/Perl	 PL/Python	-	Python	
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	44.	PL/Python	-	Python	

44.1.	Python	2	vs.	Python	3
44.2.	PL/Python	
44.3.	

44.3.1.	
44.3.2.	Null,	None
44.3.3.	
44.3.4.	
44.3.5.	

44.4.	
44.5.	
44.6.	
44.7.	

44.7.1.	
44.7.2.	

44.8.	
44.8.1.	
44.8.2.		Python	

44.9.	
44.10.	

PL/PythonPython	PostgreSQL

	PL/Python CREATE	EXTENSION	plpythonu	shell	

plpythonu	dbname 	44.1	

:	 template1

PL/Python	 "" plpythonu	Python	 plpython	PL/Python	

http://www.python.org


plpythonu

:	 	PL/Python		PL/Python

PL/Perl	 Python	2	vs.	Python	3
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44.1.	Python	2	vs.	Python	3

PL/Python		Python	2		Python	3	PostgreSQL		Python	
Python	2		Python	3	PL/Python	

plpython2u	PostgreSQL		Python	2		PL/Python

plpython3u	PostgreSQL		Python	3		PL/Python

plpythonu	Python	Python	2	PL/Python	Python	 ""

/usr/bin/pythonPostgreSQL		Python	3	Python	

Python	3	

PEP	394python

	Python	2		Python	3		PL/Python	

:	 	Python	 PYTHON 	16.4	

	Python	3	 plpythonu	Python	2.6/2.7	 ""

	PL/Python		Python	3

	Python	2	 plpython2u	PostgreSQL		Python	2	

http://www.python.org/dev/peps/pep-0394/


	Python	3	 plpython3u	Python	3	

	Python	3	 pg_pltemplateplpythonu

	Python	3	 What's	New	In	Python	3.0

	Python	2		PL/Python		Python	3		PL/Python	PostgreSQL
	Python		PL/Python	

PL/Python	-	Python	 PL/Python	

http://docs.python.org/py3k/whatsnew/3.0.html
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44.2.	PL/Python	

PL/Python	 CREATE	FUNCTION

CREATE	FUNCTION	funcname	(argument-list)

		RETURNS	return-type

AS	$$

		#	PL/Python	

$$	LANGUAGE	plpythonu;

	Python	 args	Python	Python	

Python	 NonePL/Python	Python	 None	SQL	

CREATE	FUNCTION	pymax	(a	integer,	b	integer)

		RETURNS	integer

AS	$$

		if	a	>	b:

				return	a

		return	b

$$	LANGUAGE	plpythonu;

	Python		Python	

def	__plpython_procedure_pymax_23456():

		if	a	>	b:

				return	a

		return	b

	23456	 PostgreSQL	OID

	Python	



CREATE	FUNCTION	pystrip(x	text)

		RETURNS	text

AS	$$

		x	=	x.strip()		#	

		return	x

$$	LANGUAGE	plpythonu;

xx xx	PL/Python	 global

CREATE	FUNCTION	pystrip(x	text)

		RETURNS	text

AS	$$

		global	x

		x	=	x.strip()		#	

		return	x

$$	LANGUAGE	plpythonu;

	PL/Python	

Python	2	vs.	Python	3
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44.3.	

PL/Python		PostgreSQL		Python	 ""



44.3.1.	

	PL/Python		PostgreSQL		Python	

PostgreSQL	 boolean	Python	 bool

PostgreSQL	 smallintint	Python	 int	PostgreSQL	 bigintoid

	Python	2	 long	Python	3	 int

PostgreSQL	 realdouble	Python	 float

PostgreSQL	 numeric	Python	 Decimalcdecimal

decimal.Decimalcdecimaldecimal	Python	3.3	 cdecimal

decimal

PostgreSQL	 bytea	Python	 strPython	2 bytesPython	3

Python	2	

	PostgreSQL		Python	 str

	Python	3		Unicode

	PL/Python		PostgreSQL	

	PostgreSQL	 boolean Python0	 'f'

	PostgreSQL	 bytea	Python	Python	2Python	3

bytea



	PostgreSQL		Python	 str	PostgreSQL		Python

floatreprstr

	Python	2		PostgreSQL		PostgreSQL	
Unicode		Unicode		Python	3		Unicode	

	PostgreSQL		Python	



44.3.2.	Null,	None

	SQL		Python	 None 	44.2	

CREATE	FUNCTION	pymax	(a	integer,	b	integer)

		RETURNS	integer

AS	$$

		if	(a	is	None)	or	(b	is	None):

				return	None

		if	a	>	b:

				return	a

		return	b

$$	LANGUAGE	plpythonu;

	PL/Python		SQL	 None



44.3.3.	

SQL		Python		PL/Python		PL/Python		SQL	

CREATE	FUNCTION	return_arr()

		RETURNS	int[]

AS	$$

return	(1,	2,	3,	4,	5)

$$	LANGUAGE	plpythonu;

SELECT	return_arr();

	return_arr		

-------------

	{1,2,3,4,5}

(1	row)

	Python		Python	

CREATE	FUNCTION	return_str_arr()

		RETURNS	varchar[]

AS	$$

return	"hello"

$$	LANGUAGE	plpythonu;

SELECT	return_str_arr();

	return_str_arr

----------------

	{h,e,l,l,o}

(1	row)



44.3.4.	

	Python	

CREATE	TABLE	employee	(

		name	text,

		salary	integer,

		age	integer

);

CREATE	FUNCTION	overpaid	(e	employee)

		RETURNS	boolean

AS	$$

		if	e["salary"]	>	200000:

				return	True

		if	(e["age"]	<	30)	and	(e["salary"]	>	100000):

				return	True

		return	False

$$	LANGUAGE	plpythonu;

	Python	

CREATE	TYPE	named_value	AS	(

		name			text,

		value		integer

);

	

	0		1	

CREATE	FUNCTION	make_pair	(name	text,	value	integer)

		RETURNS	named_value

AS	$$



		return	[	name,	value	]

		#	or	alternatively,	as	tuple:	return	(	name,	value	)

$$	LANGUAGE	plpythonu;

	SQL	 None

CREATE	FUNCTION	make_pair	(name	text,	value	integer)

		RETURNS	named_value

AS	$$

		return	{	"name":	name,	"value":	value	}

$$	LANGUAGE	plpythonu;

/	SQL	

__getattr__

CREATE	FUNCTION	make_pair	(name	text,	value	integer)

		RETURNS	named_value

AS	$$

		class	named_value:

				def	__init__	(self,	n,	v):

						self.name	=	n

						self.value	=	v

		return	named_value(name,	value)

		#	

		class	nv:	pass

		nv.name	=	name

		nv.value	=	value

		return	nv

$$	LANGUAGE	plpythonu;



OUT

CREATE	FUNCTION	multiout_simple(OUT	i	integer,	OUT	j	integer)	AS	$$

return	(1,	2)

$$	LANGUAGE	plpythonu;

SELECT	*	FROM	multiout_simple();



44.3.5.	

PL/Python

CREATE	TYPE	greeting	AS	(

		how	text,

		who	text

);

CREATE	FUNCTION	greet	(how	text)

		RETURNS	SETOF	greeting

AS	$$

		#	

		#	

		return	(	[	how,	"World"	],	[	how,	"PostgreSQL"	],	[	how,	"PL/Python"	]	)

$$	LANGUAGE	plpythonu;

__iter__	 next

CREATE	FUNCTION	greet	(how	text)

		RETURNS	SETOF	greeting

AS	$$

		class	producer:

				def	__init__	(self,	how,	who):

						self.how	=	how

						self.who	=	who

						self.ndx	=	-1

				def	__iter__	(self):

						return	self

				def	next	(self):



						self.ndx	+=	1

						if	self.ndx	==	len(self.who):

								raise	StopIteration

						return	(	self.how,	self.who[self.ndx]	)

		return	producer(how,	[	"World",	"PostgreSQL",	"PL/Python"	])

$$	LANGUAGE	plpythonu;

yield

CREATE	FUNCTION	greet	(how	text)

		RETURNS	SETOF	greeting

AS	$$

		for	who	in	[	"World",	"PostgreSQL",	"PL/Python"	]:

				yield	(	how,	who	)

$$	LANGUAGE	plpythonu;

	Python bug	#1483133	Python	2.4	 --with-

pydebug PostgreSQL	Fedora	4		Python	

	Fedora	4	

OUT RETURNS	SETOF	record

CREATE	FUNCTION	multiout_simple_setof(n	integer,	OUT	integer,	OUT	integer)	RETURNS	SETOF	record	AS	$$

return	[(1,	2)]	*	n

$$	LANGUAGE	plpythonu;

SELECT	*	FROM	multiout_simple_setof(3);

PL/Python	

http://bugs.python.org/issue1483133
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44.4.	

SD GD	Python	

	Python	 myfuncmyfunc2 GD
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44.5.	

PL/Python	 DO

DO	$$

				#	PL/Python	

$$	LANGUAGE	plpythonu;
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44.6.	

TD

TD["event"]

INSERTUPDATEDELETETRUNCATE

TD["when"]

BEFOREAFTERINSTEAD	OF

TD["level"]

ROWSTATEMENT

TD["new"]TD["old"]

TD["name"]

TD["table_name"]

TD["table_schema"]

TD["relid"]

	OID



TD["args"]

CREATE	TRIGGER TD["args"][0]TD["args"][n-1]

TD["when"]BEFOREINSTEAD	OFTD["level"]ROW	Python	 None"OK"

"SKIP" TD["event"]INSERTUPDATE"MODIFY"
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44.7.	

PL/Python	 plpy	Python		Python	 plpy.foo



44.7.1.	

plpy

plpy.execute(query	[,	max-rows])

plpy.execute

rv	=	plpy.execute("SELECT	*	FROM	my_table",	5)

my_table	5	 my_tablemy_column

foo	=	rv[i]["my_column"]

len

nrows()

UPDATE RETURNING

status()

SPI_execute()

colnames()coltypes()

coltypmods()



	OID	

RETURNING

__str__()

__str__ plpy.debug(rv)

plpy.execute plpy.cursorplpy.execute

plpy.prepare(query	[,	argtypes])
plpy.execute(plan	[,	arguments	[,	max-rows]])

plpy.prepare

plan	=	plpy.prepare("SELECT	last_name	FROM	my_users	WHERE	first_name	=	$1",	["text"])

text$1

plpy.execute

rv	=	plpy.execute(plan,	["name"],	5)

	44.3	 	PostgreSQL		Python	

	PL/Python		SPI	



CREATE	FUNCTION	usesavedplan()	RETURNS	trigger	AS	$$

				if	"plan"	in	SD:

								plan	=	SD["plan"]

				else:

								plan	=	plpy.prepare("SELECT	1")

								SD["plan"]	=	plan

				#	

$$	LANGUAGE	plpythonu;

plpy.cursor(query)
plpy.cursor(plan	[,	arguments])

plpy.cursorplpy.execute plpy.execute

fetch fetch fetch

CREATE	FUNCTION	count_odd_iterator()	RETURNS	integer	AS	$$

odd	=	0

for	row	in	plpy.cursor("select	num	from	largetable"):

				if	row['num']	%	2:

									odd	+=	1

return	odd

$$	LANGUAGE	plpythonu;

CREATE	FUNCTION	count_odd_fetch(batch_size	integer)	RETURNS	integer	AS	$$

odd	=	0

cursor	=	plpy.cursor("select	num	from	largetable")

while	True:

				rows	=	cursor.fetch(batch_size)

				if	not	rows:

								break

				for	row	in	rows:

								if	row['num']	%	2:

												odd	+=	1

return	odd

$$	LANGUAGE	plpythonu;

CREATE	FUNCTION	count_odd_prepared()	RETURNS	integer	AS	$$

odd	=	0

plan	=	plpy.prepare("select	num	from	largetable	where	num	%	$1	<>	0",	["integer"])

http://docs.python.org/library/stdtypes.html#iterator-types


rows	=	list(plpy.cursor(plan,	[2]))

return	len(rows)

$$	LANGUAGE	plpythonu;

close

:	 plpy.cursorPython	Database	API	specification	DB-API	

http://www.python.org/dev/peps/pep-0249/


44.7.2.	

plpy.executeplpy.prepare

Python	

CREATE	FUNCTION	try_adding_joe()	RETURNS	text	AS	$$

				try:

								plpy.execute("INSERT	INTO	users(username)	VALUES	('joe')")

				except	plpy.SPIError:

								return	"something	went	wrong"

				else:

								return	"Joe	added"

$$	LANGUAGE	plpythonu;

	A-1 plpy.spiexceptions

DivisionByZerounique_violationUniqueViolationfdw_errorFdwError

SPIError

CREATE	FUNCTION	insert_fraction(numerator	int,	denominator	int)	RETURNS	text	AS	$$

from	plpy	import	spiexceptions

try:

				plan	=	plpy.prepare("INSERT	INTO	fractions	(frac)	VALUES	($1	/	$2)",	["int",	"int"])

				plpy.execute(plan,	[numerator,	denominator])

except	spiexceptions.DivisionByZero:

				return	"denominator	cannot	equal	zero"

except	spiexceptions.UniqueViolation:

				return	"already	have	that	fraction"

except	plpy.SPIError,	e:

				return	"other	error,	SQLSTATE	%s"	%	e.sqlstate

else:

				return	"fraction	inserted"

$$	LANGUAGE	plpythonu;

plpy.spiexceptionsSPIErrorexcept



SPIErrorexceptsqlstate "SQLSTATE"
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44.8.	

	44.7.2	 PL/Python	



44.8.1.	

CREATE	FUNCTION	transfer_funds()	RETURNS	void	AS	$$

try:

				plpy.execute("UPDATE	accounts	SET	balance	=	balance	-	100	WHERE	account_name	=	'joe'")

				plpy.execute("UPDATE	accounts	SET	balance	=	balance	+	100	WHERE	account_name	=	'mary'")

except	plpy.SPIError,	e:

				result	=	"error	transferring	funds:	%s"	%	e.args

else:

				result	=	"funds	transferred	correctly"

plan	=	plpy.prepare("INSERT	INTO	operations	(result)	VALUES	($1)",	["text"])

plpy.execute(plan,	[result])

$$	LANGUAGE	plpythonu;

UPDATE UPDATE	Joe		Mary	

plpy.execute plpyplpy.subtransaction()

CREATE	FUNCTION	transfer_funds2()	RETURNS	void	AS	$$

try:

				with	plpy.subtransaction():

								plpy.execute("UPDATE	accounts	SET	balance	=	balance	-	100	WHERE	account_name	=	'joe'")

								plpy.execute("UPDATE	accounts	SET	balance	=	balance	+	100	WHERE	account_name	=	'mary'")

except	plpy.SPIError,	e:

				result	=	"error	transferring	funds:	%s"	%	e.args

else:

				result	=	"funds	transferred	correctly"

plan	=	plpy.prepare("INSERT	INTO	operations	(result)	VALUES	($1)",	["text"])

plpy.execute(plan,	[result])

$$	LANGUAGE	plpythonu;

try/catch	Python	 PostgreSQL operations

Python	

http://docs.python.org/library/stdtypes.html#context-manager-types


44.8.2.		Python	

Python	2.6	 with	PL/Python		Python	 enterexit

__enter____exit__

CREATE	FUNCTION	transfer_funds_old()	RETURNS	void	AS	$$

try:

				subxact	=	plpy.subtransaction()

				subxact.enter()

				try:

								plpy.execute("UPDATE	accounts	SET	balance	=	balance	-	100	WHERE	account_name	=	'joe'")

								plpy.execute("UPDATE	accounts	SET	balance	=	balance	+	100	WHERE	account_name	=	'mary'")

				except:

								import	sys

								subxact.exit(*sys.exc_info())

								raise

				else:

								subxact.exit(None,	None,	None)

except	plpy.SPIError,	e:

				result	=	"error	transferring	funds:	%s"	%	e.args

else:

				result	=	"funds	transferred	correctly"

plan	=	plpy.prepare("INSERT	INTO	operations	(result)	VALUES	($1)",	["text"])

plpy.execute(plan,	[result])

$$	LANGUAGE	plpythonu;

:	 	Python	2.5	 with future		PL/Python	

future	

http://docs.python.org/release/2.5/ref/future.html
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44.9.	

plpy

plpy.debug(msg,	**kwargs)
plpy.log(msg,	**kwargs)
plpy.info(msg,	**kwargs)
plpy.notice(msg,	**kwargs)
plpy.warning(msg,	**kwargs)
plpy.error(msg,	**kwargs)
plpy.fatal(msg,	**kwargs)

plpy.errorplpy.fatal	Python	 raise	plpy.Error(msg)raise
plpy.Fatal(msg)plpy.error(msg)plpy.fatal(msg) raise

log_min_messagesclient_min_messages 	19	

msg	

	keyword-only	

detail

hint

sqlstate

schema_name

table_name

column_name

datatype_name

constraint_name

	keyword-only	

CREATE	FUNCTION	raise_custom_exception()	RETURNS	void	AS	$$

plpy.error("custom	exception	message",

											detail="some	info	about	exception",

											hint="hint	for	users")



$$	LANGUAGE	plpythonu;

=#	SELECT	raise_custom_exception();

ERROR:		plpy.Error:	custom	exception	message

DETAIL:		some	info	about	exception

HINT:		hint	for	users

CONTEXT:		Traceback	(most	recent	call	last):

		PL/Python	function	"raise_custom_exception",	line	4,	in	<module>

				hint="hint	for	users")

PL/Python	function	"raise_custom_exception"

plpy.quote_literal(string) plpy.quote_nullable(string)

plpy.quote_ident(string) 	9.4	 	41-1 	SQL		PL/Python	

plpy.execute("UPDATE	tbl	SET	%s	=	%s	WHERE	key	=	%s"	%	(

				plpy.quote_ident(colname),

				plpy.quote_nullable(newvalue),

				plpy.quote_literal(keyvalue)))
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	44.	PL/Python	-	Python	



44.10.	

	Python		PL/Python		PostgreSQL		Python	
Python		PL/Python		Python	

PYTHONHOME

PYTHONPATH

PYTHONY2K

PYTHONOPTIMIZE

PYTHONDEBUG

PYTHONVERBOSE

PYTHONCASEOK

PYTHONDONTWRITEBYTECODE

PYTHONIOENCODING

PYTHONUSERBASE

PYTHONHASHSEED

Python		PL/Python	 python	Python	
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45.1.	
SPI_connect	--		SPI	
SPI_finish	--		SPI	
SPI_push	--		SPI		SPI	
SPI_pop	--		SPI		SPI	
SPI_execute	--	
SPI_exec	--	/
SPI_execute_with_args	--	
SPI_prepare	--	
SPI_prepare_cursor	--	
SPI_prepare_params	--	
SPI_getargcount	--	 SPI_prepare	
SPI_getargtypeid	--	 SPI_prepare		OID
SPI_is_cursor_plan	--	 SPI_prepare	 SPI_cursor_open	
SPI_execute_plan	--	 SPI_prepare

SPI_execute_plan_with_paramlist	--	 SPI_prepare

SPI_execp	--	/
SPI_cursor_open	--	 SPI_prepare	
SPI_cursor_open_with_args	--	
SPI_cursor_open_with_paramlist	--	
SPI_cursor_find	--	
SPI_cursor_fetch	--	
SPI_cursor_move	--	
SPI_scroll_cursor_fetch	--	
SPI_scroll_cursor_move	--	
SPI_cursor_close	--	
SPI_keepplan	--	
SPI_saveplan	--	

45.2.	
SPI_fname	--	
SPI_fnumber	--	
SPI_getvalue	--	
SPI_getbinval	--	
SPI_gettype	--	



SPI_gettypeid	--	 OID
SPI_getrelname	--	
SPI_getnspname	--	

45.3.	
SPI_palloc	--	
SPI_repalloc	--	
SPI_pfree	--	
SPI_copytuple	--	
SPI_returntuple	--		Datum
SPI_modifytuple	--	
SPI_freetuple	--	
SPI_freetuptable	--	 SPI_execute	
SPI_freeplan	--	

45.4.	
45.5.	

SPICSQL SPI SPI

:	 	SQL		SPI	

SPI"" SPI	C	 ""

	SPI		SPI		SPI		SPI	

SPI SPI_result NULL

	SPI	 executor/spi.h
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45.1.	

SPI_connect	--		SPI	
SPI_finish	--		SPI	
SPI_push	--		SPI		SPI	
SPI_pop	--		SPI		SPI	
SPI_execute	--	
SPI_exec	--	/
SPI_execute_with_args	--	
SPI_prepare	--	
SPI_prepare_cursor	--	
SPI_prepare_params	--	
SPI_getargcount	--	 SPI_prepare	
SPI_getargtypeid	--	 SPI_prepare		OID
SPI_is_cursor_plan	--	 SPI_prepare	 SPI_cursor_open	 true

SPI_execute_plan	--	 SPI_prepare

SPI_execute_plan_with_paramlist	--	 SPI_prepare

SPI_execp	--	/
SPI_cursor_open	--	 SPI_prepare	
SPI_cursor_open_with_args	--	
SPI_cursor_open_with_paramlist	--	
SPI_cursor_find	--	
SPI_cursor_fetch	--	
SPI_cursor_move	--	
SPI_scroll_cursor_fetch	--	
SPI_scroll_cursor_move	--	
SPI_cursor_close	--	
SPI_keepplan	--	
SPI_saveplan	--	

SPI_connect
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SPI_connect



SPI_connect	--		SPI	



int	SPI_connect(void)



SPI_connect	SPI		SPI		SPI	

SPI_connectSPI_ERROR_CONNECTSPI_connectSPI_connect

SPI		SQL	 SPISPI SPI_connectSPI_finish SPI_push



SPI_OK_CONNECT

SPI_ERROR_CONNECT

SPI_finish
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SPI_finish



SPI_finish	--		SPI	



int	SPI_finish(void)



SPI_finish	SPI		SPI	 elog(ERROR)SPI	

SPI_finish SPI_ERROR_UNCONNECTED	SPI	



SPI_OK_FINISH

SPI_ERROR_UNCONNECTED

SPI_connect SPI_push
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SPI_push



SPI_push	--		SPI		SPI	



void	SPI_push(void)



	SPI	 SPI_pushSPI_pushSPI	 ""

SPI	 SPI_pop	SPI	

SPI_execute	SQL	 SPI_push SPI_connect SPI_pushSPI_pop

SPI_finish SPI_pop
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SPI_pop



SPI_pop	--		SPI		SPI	



void	SPI_pop(void)



SPI_pop	SPI	 SPI_push

SPI_push SPI_execute
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SPI_execute



SPI_execute	--	



int	SPI_execute(const	char	*	command,	bool	read_only,	long	count)



SPI_execute	SQL	 count read_only

count count count LIMIT

SPI_execute("SELECT	*	FROM	foo",	true,	5);

	5	

SPI_execute("INSERT	INTO	foo	SELECT	*	FROM	bar",	false,	5);

bar count

SPI_execute("INSERT	INTO	foo	SELECT	*	FROM	bar	RETURNING	*",	false,	5);

	5	 RETURNING

SPI_execute	 count

read_onlyfalse	 SPI_execute	

READ	COMMITTED	

read_onlytrue	 SPI_execute	 SELECT	



	SPI		 	

SPI_processed	

SPI_OK_DELETE_RETURNING	 SPI_OK_UPDATE_RETURNING	 SPITupleTable

*SPI_tuptable	 EXPLAIN SPI_tuptable	

	 SPI_tuptable	NULL SPI_processed

SPITupleTable

typedef	struct

{

				MemoryContext	tuptabcxt;				/*		*/

				uint64						alloced;								/*		*/

				uint64						free;											/*		*/

				TupleDesc			tupdesc;								/*		*/

				HeapTuple		*vals;											/*		*/

}	SPITupleTable;

vals SPI_processed	 tupdesc	SPI	 tuptabcxt	allocedfree

	SPI	

SPI_finishSPITupleTable	 SPI_freetuptable



const	char	*	command

bool	read_only

true

long	count

0



SPI_OK_SELECT

SELECT SELECT	INTO

SPI_OK_SELINTO

SELECT	INTO

SPI_OK_INSERT

INSERT

SPI_OK_DELETE

DELETE

SPI_OK_UPDATE

UPDATE

SPI_OK_INSERT_RETURNING

INSERT	RETURNING

SPI_OK_DELETE_RETURNING

DELETE	RETURNING

SPI_OK_UPDATE_RETURNING



UPDATE	RETURNING

SPI_OK_UTILITY

CREATE	TABLE

SPI_OK_REWRITTEN

UPDATEINSERT

SPI_ERROR_ARGUMENT

commandNULLcount	0

SPI_ERROR_COPY

COPY	TO	stdoutCOPY	FROM	stdin

SPI_ERROR_TRANSACTION

	 BEGIN	COMMIT	ROLLBACK	SAVEPOINT	PREPARE	TRANSACTION

PREPARED	ROLLBACK	PREPARED

SPI_ERROR_OPUNKNOWN

SPI_ERROR_UNCONNECTED



	SPI	 SPI_processedSPI_tuptable	

SPI_pop SPI_exec
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SPI_exec



SPI_exec	--	/



int	SPI_exec(const	char	*	command,	long	count)



SPI_exec	SPI_execute	 read_only	 false



const	char	*	command

long	count

0



SPI_execute

SPI_execute SPI_execute_with_args
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SPI_execute_with_args



SPI_execute_with_args	--	



int	SPI_execute_with_args(const	char	*command,

																										int	nargs,	Oid	*argtypes,

																										Datum	*values,	const	char	*nulls,

																										bool	read_only,	long	count)



SPI_execute_with_args	 	 $n	

SPI_execute	 /	

SPI_prepare	 SPI_execute_plan	 	



const	char	*	command

int	nargs

$1$2

Oid	*	argtypes

nargs	 OID

Datum	*	values

nargs	

const	char	*	nulls

nargs	

nullsNULL	 SPI_execute_with_args	 	

'n'	 values	 nulls	

bool	read_only

true

long	count

0



SPI_execute

SPI_execute	 SPI_processed	SPI_tuptable

SPI_exec SPI_prepare
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SPI_prepare



SPI_prepare	--	



SPIPlanPtr	SPI_prepare(const	char	*	command,	int	nargs,	Oid	*	argtypes



SPI_prepare	 	

	 	

	 $1$2	

SPI_prepare	 SPI_finish	



const	char	*	command

int	nargs

$1$2

Oid	*	argtypes

	 OID



SPI_prepareSPIPlan		

NULL	 nargs nargs	 argtypesNULL	 SPI_ERROR_ARGUMENT



SPI_execute_plan		

SPI_execute_plan	 	 SPI_execute_plan

CURSOR_OPT_GENERIC_PLAN	CURSOR_OPT_CUSTOM_PLAN	 SPI_prepare_cursor	

	 DDL	

PostgreSQL	9.3		 PREPARE

SPIPlanPtrspi.h	 	

SPIPlanPtr	

SPI_execute_with_args SPI_prepare_cursor
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SPI_prepare_cursor



SPI_prepare_cursor	--	



SPIPlanPtr	SPI_prepare_cursor(const	char	*	command,	int	nargs,

																														Oid	*	argtypes,	int	cursorOptions)



SPI_prepare_cursor	SPI_prepare	 "" 	

DeclareCursorStmtoptions	 SPI_prepare



const	char	*	command

int	nargs

$1$2

Oid	*	argtypes

	 OID

int	cursorOptions



SPI_prepare_cursor	 SPI_prepare



cursorOptions	 CURSOR_OPT_SCROLL	CURSOR_OPT_NO_SCROLL

CURSOR_OPT_FAST_PLAN	CURSOR_OPT_GENERIC_PLAN	 CURSOR_OPT_CUSTOM_PLAN	

CURSOR_OPT_HOLD

SPI_prepare SPI_prepare_params
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SPI_prepare_params



SPI_prepare_params	--	



SPIPlanPtr	SPI_prepare_params(const	char	*	command,

																														ParserSetupHook	parserSetup,

																														void	*	parserSetupArg,

																														int	cursorOptions)



SPI_prepare_params	 	



const	char	*	command

ParserSetupHook	parserSetup

void	*	parserSetupArg

parserSetup

int	cursorOptions



SPI_prepare_params	 SPI_prepare

SPI_prepare_cursor SPI_getargcount
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SPI_getargcount



SPI_getargcount	--	 SPI_prepare	



int	SPI_getargcount(SPIPlanPtr	plan)



SPI_getargcount	 SPI_prepare



SPIPlanPtr	plan

SPI_prepare



plan	 planNULL	 SPI_resultSPI_ERROR_ARGUMENT		-1

SPI_prepare_params SPI_getargtypeid
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SPI_getargtypeid



SPI_getargtypeid	--	 SPI_prepare		OID



Oid	SPI_getargtypeid(SPIPlanPtr	plan,	int	argIndex)



SPI_getargtypeid	 SPI_prepare	 argIndex	OID	



SPIPlanPtr	plan

SPI_prepare

int	argIndex



	OID	 planNULL	 argIndex	 plan

InvalidOid

SPI_getargcount SPI_is_cursor_plan
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SPI_is_cursor_plan



SPI_is_cursor_plan	--	 SPI_prepare	 SPI_cursor_open	 true



bool	SPI_is_cursor_plan(SPIPlanPtr	plan)



SPI_prepare	 SPI_cursor_open	SPI_is_cursor_plan

INTO SELECT	 RETURNING	 UPDATE



SPIPlanPtr	plan

SPI_prepare



plan	 truefalse	 SPI_result	

SPI_result	 false

SPI_getargtypeid SPI_execute_plan
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SPI_execute_plan



SPI_execute_plan	--	 SPI_prepare



int	SPI_execute_plan(SPIPlanPtr	plan,	Datum	*	values,	const	char	*	

																					bool	read_only,	long	count)



SPI_execute_plan	 SPI_prepare	 read_only	and	



SPIPlanPtr	plan

SPI_prepare

Datum	*	values

const	char	*	nulls

nullsNULL	 SPI_execute_plan	 	

values	 nulls	

bool	read_only

true

long	count

0



SPI_execute	

SPI_ERROR_ARGUMENT

planNULL	 count	0

SPI_ERROR_PARAM

valuesNULL	 plan

SPI_execute	 SPI_processed	SPI_tuptable

SPI_is_cursor_plan SPI_execute_plan_with_paramlist
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SPI_execute_plan_with_paramlist



SPI_execute_plan_with_paramlist	--	 SPI_prepare



int	SPI_execute_plan_with_paramlist(SPIPlanPtr	plan,

																																				ParamListInfo	params,

																																				bool	read_only,

																																				long	count)



SPI_execute_plan_with_paramlist	 SPI_prepare	 SPI_execute_plan

ParamListInfo	 	 ParamListInfo



SPIPlanPtr	plan

SPI_prepare

ParamListInfo	params

	NULL

bool	read_only

true

long	count

0



SPI_execute_plan

SPI_execute_plan	 SPI_processed	SPI_tuptable

SPI_execute_plan SPI_execp
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SPI_execp



SPI_execp	--	/



int	SPI_execp(SPIPlanPtr	plan,	Datum	*	values,	const	char	*	nulls



SPI_execp	SPI_execute_plan	 read_onlyfalse



SPIPlanPtr	plan

SPI_prepare

Datum	*	values

const	char	*	nulls

nullsNULL	 SPI_execp	 	 nulls

nulls	 '\0'

long	count

0



SPI_execute_plan

SPI_execute	 SPI_processed	SPI_tuptable

SPI_execute_plan_with_paramlist SPI_cursor_open



PostgreSQL	9.6.0	
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SPI_cursor_open	--	 SPI_prepare	



Portal	SPI_cursor_open(const	char	*	name,	SPIPlanPtr	plan,

																							Datum	*	values,	const	char	*	nulls,

																							bool	read_only)



SPI_cursor_open	 portal SPI_prepare	

	 	portal	

	portal		



const	char	*	name

portal	 NULL	

SPIPlanPtr	plan

SPI_prepare

Datum	*	values

const	char	*	nulls

nullsNULL	 SPI_cursor_open	 	

values	 nulls	

bool	read_only

true



	portal		 elog

SPI_execp SPI_cursor_open_with_args
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SPI_cursor_open_with_args



SPI_cursor_open_with_args	--	



Portal	SPI_cursor_open_with_args(const	char	*name,

																																	const	char	*command,

																																	int	nargs,	Oid	*argtypes,

																																	Datum	*values,	const	char	*nulls

																																	bool	read_only,	int	cursorOptions



SPI_cursor_open_with_args	 	portal	

SPI_cursor_open	

	 SPI_prepare_cursor	 SPI_cursor_open	

	portal		



const	char	*	name

portal	 NULL	

const	char	*	command

int	nargs

$1$2

Oid	*	argtypes

nargs	 OID

Datum	*	values

nargs

const	char	*	nulls

nargs

nullsNULL	 SPI_cursor_open_with_args	 	

'n'	 values	 nulls	

bool	read_only

true

int	cursorOptions



	portal		 elog

SPI_cursor_open SPI_cursor_open_with_paramlist
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SPI_cursor_open_with_paramlist



SPI_cursor_open_with_paramlist	--	



Portal	SPI_cursor_open_with_paramlist(const	char	*name,

																																						SPIPlanPtr	plan,

																																						ParamListInfo	params,

																																						bool	read_only)



SPI_cursor_open_with_paramlist	 	portal	

SPI_cursor_open	 ParamListInfo	

	portal		



const	char	*	name

portal	 NULL	

SPIPlanPtr	plan

SPI_prepare

ParamListInfo	params

	NULL

bool	read_only

true



	portal		 elog

SPI_cursor_open_with_args SPI_cursor_find
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SPI_cursor_find



SPI_cursor_find	--	



Portal	SPI_cursor_find(const	char	*	name)



SPI_cursor_find	portal	



const	char	*	name

	portal	



	portal		 NULL

SPI_cursor_open_with_paramlist SPI_cursor_fetch
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SPI_cursor_fetch



SPI_cursor_fetch	--	



void	SPI_cursor_fetch(Portal	portal,	bool	forward,	long	count)



SPI_cursor_fetch	 	SQL	 FETCH	 SPI_scroll_cursor_fetch



Portal	portal

	portal

bool	forward

long	count



SPI_execute	 SPI_processed	SPI_tuptable



CURSOR_OPT_SCROLL	

SPI_cursor_find SPI_cursor_move
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SPI_cursor_move



SPI_cursor_move	--	



void	SPI_cursor_move(Portal	portal,	bool	forward,	long	count)



SPI_cursor_move	 	SQL	 MOVE	



Portal	portal

	portal

bool	forward

long	count



CURSOR_OPT_SCROLL	

SPI_cursor_fetch SPI_scroll_cursor_fetch
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SPI_scroll_cursor_fetch



SPI_scroll_cursor_fetch	--	



void	SPI_scroll_cursor_fetch(Portal	portal,	FetchDirection	direction

																													long	count)



SPI_scroll_cursor_fetch	 	SQL	 FETCH



Portal	portal

	portal

FetchDirection	direction

FETCH_FORWARD	FETCH_BACKWARD	FETCH_ABSOLUTE	 FETCH_RELATIVE

long	count

FETCH_FORWARD	FETCH_BACKWARD	 FETCH_ABSOLUTE	



SPI_execute	 SPI_processed	SPI_tuptable



direction	count	 SQL	FETCH

CURSOR_OPT_SCROLL	 FETCH_FORWARD	

SPI_cursor_move SPI_scroll_cursor_move
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SPI_scroll_cursor_move



SPI_scroll_cursor_move	--	



void	SPI_scroll_cursor_move(Portal	portal,	FetchDirection	direction

																												long	count)



SPI_scroll_cursor_move	 	SQL	 MOVE



Portal	portal

	portal

FetchDirection	direction

FETCH_FORWARD	FETCH_BACKWARD	FETCH_ABSOLUTE	 FETCH_RELATIVE

long	count

FETCH_FORWARD	 FETCH_BACKWARD	 FETCH_ABSOLUTE	



SPI_execute	 SPI_processed	SPI_tuptableNULL	



direction	count	 SQL	FETCH

CURSOR_OPT_SCROLL	 FETCH_FORWARD	

SPI_scroll_cursor_fetch SPI_cursor_close
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SPI_cursor_close



SPI_cursor_close	--	



void	SPI_cursor_close(Portal	portal)



SPI_cursor_close	 	portal	

	 	 SPI_cursor_close



Portal	portal

	portal

SPI_scroll_cursor_move SPI_keepplan
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SPI_keepplan



SPI_keepplan	--	



int	SPI_keepplan(SPIPlanPtr	plan)



SPI_keepplan	 SPI_prepare	 SPI_finish



SPIPlanPtr	plan



	0 planNULL	 SPI_ERROR_ARGUMENT



	 	

SPI_cursor_close SPI_saveplan
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SPI_saveplan



SPI_saveplan	--	



SPIPlanPtr	SPI_saveplan(SPIPlanPtr	plan)



SPI_saveplan	 SPI_prepare	 SPI_finish	



SPIPlanPtr	plan



NULL	 SPI_result

SPI_ERROR_ARGUMENT

planNULL

SPI_ERROR_UNCONNECTED



	 SPI_freeplan	 SPI_finish

SPI_keepplan	 	

SPI_keepplan
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45.2.	

SPI_fname	--	
SPI_fnumber	--	
SPI_getvalue	--	
SPI_getbinval	--	
SPI_gettype	--	
SPI_gettypeid	--	 OID
SPI_getrelname	--	
SPI_getnspname	--	

SPI_execute		SPI	

SPI_saveplan SPI_fname
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SPI_fname



SPI_fname	--	



char	*	SPI_fname(TupleDesc	rowdesc,	int	colnumber)



SPI_fname	 pfree	



TupleDesc	rowdesc

int	colnumber

	1	



colnumber	 NULL	 SPI_result	 SPI_ERROR_NOATTRIBUTE

SPI_fnumber
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SPI_fnumber



SPI_fnumber	--	



int	SPI_fnumber(TupleDesc	rowdesc,	const	char	*	colname)



SPI_fnumber

colname	 oid	



TupleDesc	rowdesc

const	char	*	colname



	1		 SPI_ERROR_NOATTRIBUTE

SPI_fname SPI_getvalue
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SPI_getvalue



SPI_getvalue	--	



char	*	SPI_getvalue(HeapTuple	row,	TupleDesc	rowdesc,	int	colnumber



SPI_getvalue

palloc	 pfree



HeapTuple	row

TupleDesc	rowdesc

int	colnumber

	1	



colnumber	 SPI_result	 SPI_ERROR_NOATTRIBUTE	

SPI_ERROR_NOOUTFUNC	 NULL

SPI_fnumber SPI_getbinval
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SPI_getbinval



SPI_getbinval	--	



Datum	SPI_getbinval(HeapTuple	row,	TupleDesc	rowdesc,	int	colnumber

																				bool	*	isnull)



SPI_getbinval	 Datum

	datum		



HeapTuple	row

TupleDesc	rowdesc

int	colnumber

	1	

bool	*	isnull



isnull	

SPI_result	 SPI_ERROR_NOATTRIBUTE

SPI_getvalue SPI_gettype
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SPI_gettype



SPI_gettype	--	



char	*	SPI_gettype(TupleDesc	rowdesc,	int	colnumber)



SPI_gettype	 pfree	



TupleDesc	rowdesc

int	colnumber

	1	



NULL	 SPI_result	 SPI_ERROR_NOATTRIBUTE

SPI_getbinval SPI_gettypeid
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SPI_gettypeid



SPI_gettypeid	--	 OID



Oid	SPI_gettypeid(TupleDesc	rowdesc,	int	colnumber)



SPI_gettypeid	 OID



TupleDesc	rowdesc

int	colnumber

	1	



OID	 InvalidOid	 SPI_result	 SPI_ERROR_NOATTRIBUTE

SPI_gettype SPI_getrelname



PostgreSQL	9.6.0	



SPI_getrelname



SPI_getrelname	--	



char	*	SPI_getrelname(Relation	rel)



SPI_getrelname	 pfree	



Relation	rel



SPI_gettypeid SPI_getnspname
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SPI_getnspname



SPI_getnspname	--	



char	*	SPI_getnspname(Relation	rel)



SPI_getnspname	 	 	



Relation	rel



SPI_getrelname



PostgreSQL	9.6.0	
	45.	



45.3.	

SPI_palloc	--	
SPI_repalloc	--	
SPI_pfree	--	
SPI_copytuple	--	
SPI_returntuple	--		Datum
SPI_modifytuple	--	
SPI_freetuple	--	
SPI_freetuptable	--	 SPI_execute	
SPI_freeplan	--	

PostgreSQL		 	

SPI_connect	 SPI_finish	

	

	 SPI_palloc	 "" 	 SPI_connect	

	SPI	 SPI_palloc	 palloc	

SPI_connect	 SPI_connect	

SPI_copytuple	SPI_returntuple	SPI_modifytuple	SPI_palloc	

	 SPI_finish	 	

	 	

SPI_getnspname SPI_palloc
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SPI_palloc



SPI_palloc	--	



void	*	SPI_palloc(Size	size)



SPI_palloc



Size	size



SPI_repalloc
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SPI_repalloc



SPI_repalloc	--	



void	*	SPI_repalloc(void	*	pointer,	Size	size)



SPI_repallocSPI_palloc	

repalloc	



void	*	pointer

Size	size



SPI_palloc SPI_pfree
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SPI_pfree



SPI_pfree	--	



void	SPI_pfree(void	*	pointer)



SPI_pfree	 SPI_palloc	 SPI_repalloc

pfree	



void	*	pointer

SPI_repalloc SPI_copytuple
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SPI_copytuple



SPI_copytuple	--	



HeapTuple	SPI_copytuple(HeapTuple	row)



SPI_copytuple	 	



HeapTuple	row



tuple	NULLNULL

SPI_pfree SPI_returntuple
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SPI_returntuple



SPI_returntuple	--		Datum



HeapTupleHeader	SPI_returntuple(HeapTuple	row,	TupleDesc	rowdesc)



SPI_returntuple	 Datum	

	 SPI_copytuple



HeapTuple	row

TupleDesc	rowdesc



HeapTupleHeader	 row	 rowdesc	NULL		 NULL

SPI_copytuple SPI_modifytuple
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SPI_modifytuple



SPI_modifytuple	--	



HeapTuple	SPI_modifytuple(Relation	rel,	HeapTuple	row,	int	ncols,

																										int	*	colnum,	Datum	*	values,	const	char	*	



SPI_modifytuple	



Relation	rel

	

HeapTuple	row

int	ncols

int	*	colnum

ncols	 	1	

Datum	*	values

ncols

const	char	*	nulls

ncols

nullsNULL	 SPI_modifytuple	

nulls	 '\0'



	 rowNULL	 NULL

SPI_result

SPI_ERROR_ARGUMENT

relNULL	 rowNULLncols		0 colnumNULL	 valuesNULL

SPI_ERROR_NOATTRIBUTE

colnum	0		 row

SPI_returntuple SPI_freetuple
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SPI_freetuple



SPI_freetuple	--	



void	SPI_freetuple(HeapTuple	row)



SPI_freetuple	

heap_freetuple	



HeapTuple	row

SPI_modifytuple SPI_freetuptable
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SPI_freetuptable



SPI_freetuptable	--	 SPI_execute	



void	SPI_freetuptable(SPITupleTable	*	tuptable)



SPI_freetuptable	SPI		 SPI_execute	

	SPI		 SPI_finish

PostgreSQL	9.3		 SPI_freetuptable	



SPITupleTable	*	tuptable

NULL	

SPI_freetuple SPI_freeplan
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SPI_freeplan



SPI_freeplan	--	



int	SPI_freeplan(SPIPlanPtr	plan)



SPI_freeplan	 SPI_prepare	 SPI_keepplanSPI_saveplan	



SPIPlanPtr	plan



	0 plan	NULL	 SPI_ERROR_ARGUMENT

SPI_freetuptable
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45.4.	

	SPI		C		

	SQL		

INSERT	INTO	a	SELECT	*	FROM	a;

SELECT

	C		C		 	C		C		C	

	SQL		 SPI		SPI	/	

	SPI		 STABLEIMMUTABLE	

SPI_freeplan
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45.5.	

	SPI		 execq	SQL		 	

spi	SPI	

#include	"postgres.h"

#include	"executor/spi.h"

#include	"utils/builtins.h"

#ifdef	PG_MODULE_MAGIC

PG_MODULE_MAGIC;

#endif

int64	execq(text	*sql,	int	cnt);

int64

execq(text	*sql,	int	cnt)

{

				char	*command;

				int	ret;

				uint64	proc;

				/*		C		*/

				command	=	text_to_cstring(sql);

				SPI_connect();

				ret	=	SPI_exec(command,	cnt);

				proc	=	SPI_processed;

				/*

					*		elog(INFO)	

					*/

				if	(ret	>	0	&&	SPI_tuptable	!=	NULL)

				{

								TupleDesc	tupdesc	=	SPI_tuptable->tupdesc;

								SPITupleTable	*tuptable	=	SPI_tuptable;

								char	buf[8192];

								uint64	j;

								for	(j	=	0;	j	<	proc;	j++)

								{

												HeapTuple	tuple	=	tuptable->vals[j];



												int	i;

												for	(i	=	1,	buf[0]	=	0;	i	<=	tupdesc->natts;	i++)

																snprintf(buf	+	strlen	(buf),	sizeof(buf)	-	strlen(buf),	"	%s%s",

																								SPI_getvalue(tuple,	tupdesc,	i),

																								(i	==	tupdesc->natts)	?	"	"	:	"	|");

												elog(INFO,	"EXECQ:	%s",	buf);

								}

				}

				SPI_finish();

				pfree(command);

				return	(proc);

}

	0	 	1	

	36.9.6	 	

CREATE	FUNCTION	execq(text,	integer)	RETURNS	int8

				AS	'filename'

				LANGUAGE	C	STRICT;

=>	SELECT	execq('CREATE	TABLE	a	(x	integer)',	0);

	execq

-------

					0

(1	row)

=>	INSERT	INTO	a	VALUES	(execq('INSERT	INTO	a	VALUES	(0)',	0));

INSERT	0	1

=>	SELECT	execq('SELECT	*	FROM	a',	0);

INFO:		EXECQ:		0				--	inserted	by	execq

INFO:		EXECQ:		1				--	returned	by	execq	and	inserted	by	upper	INSERT

	execq

-------

					2

(1	row)



=>	SELECT	execq('INSERT	INTO	a	SELECT	x	+	2	FROM	a',	1);

	execq

-------

					1

(1	row)

=>	SELECT	execq('SELECT	*	FROM	a',	10);

INFO:		EXECQ:		0

INFO:		EXECQ:		1

INFO:		EXECQ:		2				--	0	+	2

	execq

-------

					3														--	10	3	

(1	row)

=>	DELETE	FROM	a;

DELETE	3

=>	INSERT	INTO	a	VALUES	(execq('SELECT	*	FROM	a',	0)	+	1);

INSERT	0	1

=>	SELECT	*	FROM	a;

	x

---

	1																		--		a	(0)	+	1

(1	row)

=>	INSERT	INTO	a	VALUES	(execq('SELECT	*	FROM	a',	0)	+	1);

INFO:		EXECQ:		1

INSERT	0	1

=>	SELECT	*	FROM	a;

	x

---

	1

	2																		--		in	a	+	1

(2	rows)

--	

=>	INSERT	INTO	a	SELECT	execq('SELECT	*	FROM	a',	0)	*	x	FROM	a;

INFO:		EXECQ:		1

INFO:		EXECQ:		2

INFO:		EXECQ:		1

INFO:		EXECQ:		2

INFO:		EXECQ:		2

INSERT	0	2

=>	SELECT	*	FROM	a;

	x

---

	1



	2

	2																		--	2		*	1		x

	6																		--	3	rows	(2	+	1	)	*	2		x

(4	rows)															^^^^^^

																								execq()	
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PostgreSQL postgres

C

shared_preload_libraries PostgreSQL _PG_init()

RegisterBackgroundWorker(BackgroundWorker	*worker)

RegisterDynamicBackgroundWorker(BackgroundWorker	*worker,

BackgroundWorkerHandle	**handle)postmaster

RegisterBackgroundWorker RegisterDynamicBackgroundWorker

typedef	void	(*bgworker_main_type)(Datum	main_arg);

typedef	struct	BackgroundWorker

{

				char								bgw_name[BGW_MAXLEN];

				int									bgw_flags;

				BgWorkerStartTime	bgw_start_time;

				int									bgw_restart_time;							/*	in	seconds,	or	BGW_NEVER_RESTART	*/

				bgworker_main_type	bgw_main;

				char								bgw_library_name[BGW_MAXLEN];			/*	only	if	bgw_main	is	NULL	*/

				char								bgw_function_name[BGW_MAXLEN];		/*	only	if	bgw_main	is	NULL	*/

				Datum							bgw_main_arg;

				char								bgw_extra[BGW_EXTRALEN];

				int									bgw_notify_pid;

}	BackgroundWorker;

bgw_name

bgw_flags



BGWORKER_SHMEM_ACCESS

PostgreSQL

BGWORKER_BACKEND_DATABASE_CONNECTION

BGWORKER_BACKEND_DATABASE_CONNECTION

bgw_start_time postgres

BgWorkerStart_PostmasterStart postgres

BgWorkerStart_ConsistentState

BgWorkerStart_RecoveryFinished

bgw_restart_timepostgres BGW_NEVER_RESTART

bgw_main shared_preload_libraries

shared_preload_libraries	Windows	 EXEC_BACKEND	API

	NULL	NULL bgw_library_name

bgw_library_name bgw_function_name bgw_main

bgw_function_name

bgw_main_argDatum bgw_mainbgw_library_namebgw_function_name

Datum voidbgw_main_arg MyBgworkerEntryBackgroundWorker

	Windows	 EXEC_BACKEND Datum	int32	

cstringtext

bgw_extra bgw_main_arg MyBgworkerEntry



bgw_notify_pidPostgreSQLPID	 postmasterPID

00

BackgroundWorkerInitializeConnection(char	*dbname

*username)BackgroundWorkerInitializeConnectionByOid(Oid	dboid,	Oid

useroid) SPI	 dbnameNULLdboidInvalidOid	

useroidInvalidOidinitdb	

bgw_main BackgroundWorkerUnblockSignals

BackgroundWorkerBlockSignals

bgw_restart_time	 BGW_NEVER_RESTART0	

postmaster	 bgw_restart_time	

	 WL_POSTMASTER_DEATH	 postgres

RegisterDynamicBackgroundWorker	 	

RegisterDynamicBackgroundWorker	

GetBackgroundWorkerPid(BackgroundWorkerHandle	*,	pid_t	*)

TerminateBackgroundWorker(BackgroundWorkerHandle	*)

GetBackgroundWorkerPid	 BGWH_NOT_YET_STARTED

BGWH_STOPPED	 BGWH_STARTEDPID	

postmaster SIGTERM	

	 bgw_notify_pid

WaitForBackgroundWorkerStartup(BackgroundWorkerHandle	*handle,

pid_t	*)	 postmasterpostmaster	

BGWH_STOPPED	 BGWH_POSTMASTER_DIED

SPINOTIFY ProcessCompletedNotifies



src/test/modules/worker_spi

max_worker_processes
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47.2.	

47.2.1.	
47.2.2.	
47.2.3.	
47.2.4.	

47.3.	
47.4.		 SQL	
47.5.	
47.6.	

47.6.1.	
47.6.2.	
47.6.3.	
47.6.4.	
47.6.5.	

47.7.	
47.8.	

PostgreSQL		SQL		

PostgreSQL		 	

IDENTITY

	51.3	 		47.3	 	SQL		 	47.4	 	
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47.1.	

	SQL	

wal_level	logicalmax_replication_slots		1	

postgres=#	--	'test_decoding''regression_slot'

postgres=#	SELECT	*	FROM	pg_create_logical_replication_slot('regression_slot',	'test_decoding');

				slot_name				|	xlog_position

-----------------+---------------

	regression_slot	|	0/16B1970

(1	row)

postgres=#	SELECT	slot_name,	plugin,	slot_type,	database,	active,	restart_lsn,	confirmed_flush_lsn	FROM	pg_replication_slots;

				slot_name				|				plugin					|	slot_type	|	database	|	active	|	restart_lsn	|	confirmed_flush_lsn

-----------------+---------------+-----------+----------+--------+-------------+-----------------

	regression_slot	|	test_decoding	|	logical			|	postgres	|	f						|	0/16A4408			|	0/16A4440

(1	row)

postgres=#	--	

postgres=#	SELECT	*	FROM	pg_logical_slot_get_changes('regression_slot',	NULL,	NULL);

	location	|	xid	|	data

----------+-----+------

(0	rows)

postgres=#	CREATE	TABLE	data(id	serial	primary	key,	data	text);

CREATE	TABLE

postgres=#	--	DDL	

postgres=#	SELECT	*	FROM	pg_logical_slot_get_changes('regression_slot',	NULL,	NULL);

	location		|	xid	|				data

-----------+-----+------------

	0/16D5D48	|	688	|	BEGIN	688

	0/16E0380	|	688	|	COMMIT	688

(2	rows)

postgres=#	--	

postgres=#	SELECT	*	FROM	pg_logical_slot_get_changes('regression_slot',	NULL,	NULL);

	location	|	xid	|	data

----------+-----+------

(0	rows)

postgres=#	BEGIN;

postgres=#	INSERT	INTO	data(data)	VALUES('1');



postgres=#	INSERT	INTO	data(data)	VALUES('2');

postgres=#	COMMIT;

postgres=#	SELECT	*	FROM	pg_logical_slot_get_changes('regression_slot',	NULL,	NULL);

	location		|	xid	|																					data

-----------+-----+-----------------------------------------------

	0/16E0478	|	689	|	BEGIN	689

	0/16E0478	|	689	|	table	public.data:	INSERT:	id[integer]:1	data[text]:'1'

	0/16E0580	|	689	|	table	public.data:	INSERT:	id[integer]:2	data[text]:'2'

	0/16E0650	|	689	|	COMMIT	689

(4	rows)

postgres=#	INSERT	INTO	data(data)	VALUES('3');

postgres=#	--	

postgres=#	SELECT	*	FROM	pg_logical_slot_peek_changes('regression_slot',	NULL,	NULL);

	location		|	xid	|																					data

-----------+-----+-----------------------------------------------

	0/16E09C0	|	690	|	BEGIN	690

	0/16E09C0	|	690	|	table	public.data:	INSERT:	id[integer]:3	data[text]:'3'

	0/16E0B90	|	690	|	COMMIT	690

(3	rows)

postgres=#	--		pg_logical_slot_peek_changes()	

postgres=#	SELECT	*	FROM	pg_logical_slot_peek_changes('regression_slot',	NULL,	NULL);

	location		|	xid	|																					data

-----------+-----+-----------------------------------------------

	0/16E09C0	|	690	|	BEGIN	690

	0/16E09C0	|	690	|	table	public.data:	INSERT:	id[integer]:3	data[text]:'3'

	0/16E0B90	|	690	|	COMMIT	690

(3	rows)

postgres=#	--	

postgres=#	SELECT	*	FROM	pg_logical_slot_peek_changes('regression_slot',	NULL,	NULL,	'include-timestamp',	'on');

	location		|	xid	|																					data

-----------+-----+-----------------------------------------------

	0/16E09C0	|	690	|	BEGIN	690

	0/16E09C0	|	690	|	table	public.data:	INSERT:	id[integer]:3	data[text]:'3'

	0/16E0B90	|	690	|	COMMIT	690	(at	2014-02-27	16:41:51.863092+01)

(3	rows)

postgres=#	--	

postgres=#	SELECT	pg_drop_replication_slot('regression_slot');

	pg_drop_replication_slot

-----------------------

(1	row)



	PostgreSQL	 pg_recvlogical

$	pg_recvlogical	-d	postgres	--slot	test	--create-slot

$	pg_recvlogical	-d	postgres	--slot	test	--start	-f	-

Control+Z

$	psql	-d	postgres	-c	"INSERT	INTO	data(data)	VALUES('4');"

$	fg

BEGIN	693

table	public.data:	INSERT:	id[integer]:4	data[text]:'4'

COMMIT	693

Control+C

$	pg_recvlogical	-d	postgres	--slot	test	--drop-slot
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	47.	



47.2.	



47.2.1.	

	

PostgreSQL	 	 	



47.2.2.	

:	 PostgreSQL 	26.2.5	

PostgreSQL	 	

	LSN	LSN	LSN	

	 	

	 	

:	 	 	



47.2.3.	



47.2.4.	

	 	9.26.5	 	 	
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47.3.	

CREATE_REPLICATION_SLOT	slot_name	LOGICAL	output_plugin

DROP_REPLICATION_SLOT	slot_name

START_REPLICATION	SLOT	slot_name	LOGICAL	...

	 	SQL		

pg_recvlogical	

	 SQL	
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47.4.		 SQL	

	SQL		API	 	9.26.6	

	26.2.8	 	



PostgreSQL	9.6.0	
	47.	



47.5.	

pg_replication_slots		 pg_stat_replication	

	 SQL	
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47.6.	

	PostgreSQL		 contrib/test_decoding	



47.6.1.	

	 	

typedef	struct	OutputPluginCallbacks

{

				LogicalDecodeStartupCB	startup_cb;

				LogicalDecodeBeginCB	begin_cb;

				LogicalDecodeChangeCB	change_cb;

				LogicalDecodeCommitCB	commit_cb;

				LogicalDecodeMessageCB	message_cb;

				LogicalDecodeFilterByOriginCB	filter_by_origin_cb;

				LogicalDecodeShutdownCB	shutdown_cb;

}	OutputPluginCallbacks;

typedef	void	(*LogicalOutputPluginInit)(struct	OutputPluginCallbacks	*cb);

begin_cbchange_cb	 commit_cb	 startup_cbfilter_by_origin_cb

shutdown_cb



47.6.2.	

	

ALTER	TABLE	user_catalog_table	SET	(user_catalog_table	=	true);

CREATE	TABLE	another_catalog_table(data	text)	WITH	(user_catalog_table	=	true);

	ID		 	DDL	



47.6.3.	

	SQL	

OUTPUT_PLUGIN_BINARY_OUTPUT	



47.6.4.	

	 begincommit	

:	 	 synchronous_commitoff	

pg_logical_slot_get_changes()

47.6.4.1.	

	 startup_cb

typedef	void	(*LogicalDecodeStartupCB)	(

				struct	LogicalDecodingContext	*ctx,

				OutputPluginOptions	*options,

				bool	is_init

);

is_init	 options	

typedef	struct	OutputPluginOptions

{

				OutputPluginOutputType	output_type;

}	OutputPluginOptions;

output_type	 OUTPUT_PLUGIN_TEXTUAL_OUTPUT	

OUTPUT_PLUGIN_BINARY_OUTPUT	 	47.6.3	 .



	 ctx->output_plugin_options	 	

47.6.4.2.	

	 shutdown_cb	

typedef	void	(*LogicalDecodeShutdownCB)	(

				struct	LogicalDecodingContext	*ctx

);

47.6.4.3.	

	 begin_cb

typedef	void	(*LogicalDecodeBeginCB)	(

				struct	LogicalDecodingContext	*,

				ReorderBufferTXN	*txn

);

txn	 	XID

47.6.4.4.	

	 commit_cb	

typedef	void	(*LogicalDecodeCommitCB)	(

				struct	LogicalDecodingContext	*,

				ReorderBufferTXN	*txn

);

47.6.4.5.	



	 change_cb	 INSERT

typedef	void	(*LogicalDecodeChangeCB)	(

				struct	LogicalDecodingContext	*ctx,

				ReorderBufferTXN	*txn,

				Relation	relation,

				ReorderBufferChange	*change

);

ctxtxn	 begin_cbcommit_cb		 relation

:	 “”	 UNLOGGED	 TEMPORARY	or	TEMP	

47.6.4.6.	

filter_by_origin_cb	 origin_id	

typedef	bool	(*LogicalDecodeFilterByOriginCB)	(

				struct	LogicalDecodingContext	*ctx,

				RepNodeId	origin_id

);

ctx	 	

	 	

47.6.4.7.	

message_cb



typedef	void	(*LogicalDecodeMessageCB)	(

				struct	LogicalDecodingContext	*,

				ReorderBufferTXN	*txn,

				XLogRecPtr	message_lsn,

				bool	transactional,

				const	char	*prefix,

				Size	message_size,

				const	char	*message

);

txn	XID	XID		NULL lsn	WAL	 transactional

prefix messagemessage_size



47.6.5.	

begin_cbcommit_cb	 change_cb	 ctx->out

OutputPluginPrepareWrite(ctx,	last_write)	 	 OutputPluginWrite(ctx,

last_write)	 last_write	

OutputPluginPrepareWrite(ctx,	true);

appendStringInfo(ctx->out,	"BEGIN	%u",	txn->xid);

OutputPluginWrite(ctx,	true);
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47.7.	

	 src/backend/replication/logical/logicalfuncs.c

	 	47.6.5	
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47.8.	

	 	 	 	 	47.3	

:	 	
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	48.	

	

	

	OID	 	

	 pg_replication_origin_create()	 pg_replication_origin_drop()

pg_replication_origin

	 	

	 pg_replication_origin_session_setup()

pg_replication_origin_xact_setup()	 LSN	

pg_replication_origin_status	

pg_replication_origin_progress()

pg_replication_origin_session_progress()	
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PostgreSQL

"man"

I.	SQL	
ABORT	--	
ALTER	AGGREGATE	--	
ALTER	COLLATION	--	
ALTER	CONVERSION	--	
ALTER	DATABASE	--	
ALTER	DEFAULT	PRIVILEGES	--	
ALTER	DOMAIN	--		
ALTER	EVENT	TRIGGER	--	
ALTER	EXTENSION	--		
ALTER	FOREIGN	DATA	WRAPPER	--	
ALTER	FOREIGN	TABLE	--	
ALTER	FUNCTION	--	
ALTER	GROUP	--	
ALTER	INDEX	--	
ALTER	LANGUAGE	--	
ALTER	LARGE	OBJECT	--	
ALTER	MATERIALIZED	VIEW	--	
ALTER	OPERATOR	--	
ALTER	OPERATOR	CLASS	--	
ALTER	OPERATOR	FAMILY	--	
ALTER	POLICY	--	
ALTER	ROLE	--	
ALTER	RULE	--	
ALTER	SCHEMA	--	
ALTER	SEQUENCE	--		
ALTER	SERVER	--	
ALTER	SYSTEM	--	
ALTER	TABLE	--	



ALTER	TABLESPACE	--	
ALTER	TEXT	SEARCH	CONFIGURATION	--	
ALTER	TEXT	SEARCH	DICTIONARY	--	
ALTER	TEXT	SEARCH	PARSER	--	
ALTER	TEXT	SEARCH	TEMPLATE	--	
ALTER	TRIGGER	--	
ALTER	TYPE	--		
ALTER	USER	--	
ALTER	USER	MAPPING	--	
ALTER	VIEW	--	
ANALYZE	--	
BEGIN	--	
CHECKPOINT	--	
CLOSE	--	
CLUSTER	--	
COMMENT	--	
COMMIT	--	
COMMIT	PREPARED	--	
COPY	--	
CREATE	ACCESS	METHOD	--	
CREATE	AGGREGATE	--	
CREATE	CAST	--	
CREATE	COLLATION	--	
CREATE	CONVERSION	--	
CREATE	DATABASE	--	
CREATE	DOMAIN	--	
CREATE	EVENT	TRIGGER	--	
CREATE	EXTENSION	--	
CREATE	FOREIGN	DATA	WRAPPER	--	
CREATE	FOREIGN	TABLE	--	
CREATE	FUNCTION	--	
CREATE	GROUP	--	
CREATE	INDEX	--	
CREATE	LANGUAGE	--	
CREATE	MATERIALIZED	VIEW	--	
CREATE	OPERATOR	--	
CREATE	OPERATOR	CLASS	--	
CREATE	OPERATOR	FAMILY	--	
CREATE	POLICY	--	



CREATE	ROLE	--	
CREATE	RULE	--	
CREATE	SCHEMA	--	
CREATE	SEQUENCE	--	
CREATE	SERVER	--	
CREATE	TABLE	--	
CREATE	TABLE	AS	--	
CREATE	TABLESPACE	--	
CREATE	TEXT	SEARCH	CONFIGURATION	--	
CREATE	TEXT	SEARCH	DICTIONARY	--	
CREATE	TEXT	SEARCH	PARSER	--	
CREATE	TEXT	SEARCH	TEMPLATE	--	
CREATE	TRANSFORM	--	
CREATE	TRIGGER	--	
CREATE	TYPE	--	
CREATE	USER	--	
CREATE	USER	MAPPING	--	
CREATE	VIEW	--	
DEALLOCATE	--	
DECLARE	--	
DELETE	--	
DISCARD	--	
DO	--	
DROP	ACCESS	METHOD	--	
DROP	AGGREGATE	--	
DROP	CAST	--	
DROP	COLLATION	--	
DROP	CONVERSION	--	
DROP	DATABASE	--	
DROP	DOMAIN	--	
DROP	EVENT	TRIGGER	--	
DROP	EXTENSION	--	
DROP	FOREIGN	DATA	WRAPPER	--	
DROP	FOREIGN	TABLE	--	
DROP	FUNCTION	--	
DROP	GROUP	--	
DROP	INDEX	--	
DROP	LANGUAGE	--	
DROP	MATERIALIZED	VIEW	--	



DROP	OPERATOR	--	
DROP	OPERATOR	CLASS	--	
DROP	OPERATOR	FAMILY	--	
DROP	OWNED	--	
DROP	POLICY	--	
DROP	ROLE	--	
DROP	RULE	--	
DROP	SCHEMA	--	
DROP	SEQUENCE	--	
DROP	SERVER	--	
DROP	TABLE	--	
DROP	TABLESPACE	--	
DROP	TEXT	SEARCH	CONFIGURATION	--	
DROP	TEXT	SEARCH	DICTIONARY	--	
DROP	TEXT	SEARCH	PARSER	--	
DROP	TEXT	SEARCH	TEMPLATE	--	
DROP	TRANSFORM	--	
DROP	TRIGGER	--	
DROP	TYPE	--	
DROP	USER	--	
DROP	USER	MAPPING	--	
DROP	VIEW	--	
END	--	
EXECUTE	--	
EXPLAIN	--	
FETCH	--	
GRANT	--	
IMPORT	FOREIGN	SCHEMA	--	
INSERT	--	
LISTEN	--	
LOAD	--	
LOCK	--	
MOVE	--	
NOTIFY	--	
PREPARE	--	
PREPARE	TRANSACTION	--	
REASSIGN	OWNED	--	
REFRESH	MATERIALIZED	VIEW	--	
REINDEX	--	



RELEASE	SAVEPOINT	--	
RESET	--	
REVOKE	--	
ROLLBACK	--	
ROLLBACK	PREPARED	--	
ROLLBACK	TO	SAVEPOINT	--	
SAVEPOINT	--	
SECURITY	LABEL	--	
SELECT	--	
SELECT	INTO	--	
SET	--	
SET	CONSTRAINTS	--	
SET	ROLE	--	
SET	SESSION	AUTHORIZATION	--	
SET	TRANSACTION	--	
SHOW	--	
START	TRANSACTION	--	
TRUNCATE	--	
UNLISTEN	--	
UPDATE	--	
VACUUM	--	
VALUES	--	

II.	PostgreSQL	
clusterdb	--	 PostgreSQL
createdb	--	 PostgreSQL
createlang	--	 PostgreSQL
createuser	--	 PostgreSQL
dropdb	--	 PostgreSQL
droplang	--	 PostgreSQL
dropuser	--	 PostgreSQL
ecpg	--		SQL	C	
pg_basebackup	--	 PostgreSQL
pgbench	--	 PostgreSQL
pg_config	--	 PostgreSQL
pg_dump	--		PostgreSQL
pg_dumpall	--	 PostgreSQL
pg_isready	--	 PostgreSQL
pg_receivexlog	--	 PostgreSQL
pg_recvlogical	--		 PostgreSQL	



pg_restore	--		 pg_dumpPostgreSQL
psql	--		PostgreSQL
reindexdb	--	 PostgreSQL
vacuumdb	--	 PostgreSQL

III.	PostgreSQL	
initdb	--	 PostgreSQL
pg_archivecleanup	--	 PostgreSQL	WAL	
pg_controldata	--	 PostgreSQL
pg_ctl	--	 PostgreSQL
pg_resetxlog	--	 PostgreSQL
pg_rewind	--	 PostgreSQL
pg_test_fsync	--	 PostgreSQL	 wal_sync_method

pg_test_timing	--	
pg_upgrade	--	 PostgreSQL
pg_xlogdump	--	 PostgreSQL	
postgres	--	PostgreSQL
postmaster	--	PostgreSQL

	 SQL	



PostgreSQL	9.6.0	



I.	SQL	

PostgreSQLSQL

ABORT	--	
ALTER	AGGREGATE	--	
ALTER	COLLATION	--	
ALTER	CONVERSION	--	
ALTER	DATABASE	--	
ALTER	DEFAULT	PRIVILEGES	--	
ALTER	DOMAIN	--		
ALTER	EVENT	TRIGGER	--	
ALTER	EXTENSION	--		
ALTER	FOREIGN	DATA	WRAPPER	--	
ALTER	FOREIGN	TABLE	--	
ALTER	FUNCTION	--	
ALTER	GROUP	--	
ALTER	INDEX	--	
ALTER	LANGUAGE	--	
ALTER	LARGE	OBJECT	--	
ALTER	MATERIALIZED	VIEW	--	
ALTER	OPERATOR	--	
ALTER	OPERATOR	CLASS	--	
ALTER	OPERATOR	FAMILY	--	
ALTER	POLICY	--	
ALTER	ROLE	--	
ALTER	RULE	--	
ALTER	SCHEMA	--	
ALTER	SEQUENCE	--		
ALTER	SERVER	--	
ALTER	SYSTEM	--	
ALTER	TABLE	--	
ALTER	TABLESPACE	--	
ALTER	TEXT	SEARCH	CONFIGURATION	--	
ALTER	TEXT	SEARCH	DICTIONARY	--	
ALTER	TEXT	SEARCH	PARSER	--	



ALTER	TEXT	SEARCH	TEMPLATE	--	
ALTER	TRIGGER	--	
ALTER	TYPE	--		
ALTER	USER	--	
ALTER	USER	MAPPING	--	
ALTER	VIEW	--	
ANALYZE	--	
BEGIN	--	
CHECKPOINT	--	
CLOSE	--	
CLUSTER	--	
COMMENT	--	
COMMIT	--	
COMMIT	PREPARED	--	
COPY	--	
CREATE	ACCESS	METHOD	--	
CREATE	AGGREGATE	--	
CREATE	CAST	--	
CREATE	COLLATION	--	
CREATE	CONVERSION	--	
CREATE	DATABASE	--	
CREATE	DOMAIN	--	
CREATE	EVENT	TRIGGER	--	
CREATE	EXTENSION	--	
CREATE	FOREIGN	DATA	WRAPPER	--	
CREATE	FOREIGN	TABLE	--	
CREATE	FUNCTION	--	
CREATE	GROUP	--	
CREATE	INDEX	--	
CREATE	LANGUAGE	--	
CREATE	MATERIALIZED	VIEW	--	
CREATE	OPERATOR	--	
CREATE	OPERATOR	CLASS	--	
CREATE	OPERATOR	FAMILY	--	
CREATE	POLICY	--	
CREATE	ROLE	--	
CREATE	RULE	--	
CREATE	SCHEMA	--	
CREATE	SEQUENCE	--	



CREATE	SERVER	--	
CREATE	TABLE	--	
CREATE	TABLE	AS	--	
CREATE	TABLESPACE	--	
CREATE	TEXT	SEARCH	CONFIGURATION	--	
CREATE	TEXT	SEARCH	DICTIONARY	--	
CREATE	TEXT	SEARCH	PARSER	--	
CREATE	TEXT	SEARCH	TEMPLATE	--	
CREATE	TRANSFORM	--	
CREATE	TRIGGER	--	
CREATE	TYPE	--	
CREATE	USER	--	
CREATE	USER	MAPPING	--	
CREATE	VIEW	--	
DEALLOCATE	--	
DECLARE	--	
DELETE	--	
DISCARD	--	
DO	--	
DROP	ACCESS	METHOD	--	
DROP	AGGREGATE	--	
DROP	CAST	--	
DROP	COLLATION	--	
DROP	CONVERSION	--	
DROP	DATABASE	--	
DROP	DOMAIN	--	
DROP	EVENT	TRIGGER	--	
DROP	EXTENSION	--	
DROP	FOREIGN	DATA	WRAPPER	--	
DROP	FOREIGN	TABLE	--	
DROP	FUNCTION	--	
DROP	GROUP	--	
DROP	INDEX	--	
DROP	LANGUAGE	--	
DROP	MATERIALIZED	VIEW	--	
DROP	OPERATOR	--	
DROP	OPERATOR	CLASS	--	
DROP	OPERATOR	FAMILY	--	
DROP	OWNED	--	



DROP	POLICY	--	
DROP	ROLE	--	
DROP	RULE	--	
DROP	SCHEMA	--	
DROP	SEQUENCE	--	
DROP	SERVER	--	
DROP	TABLE	--	
DROP	TABLESPACE	--	
DROP	TEXT	SEARCH	CONFIGURATION	--	
DROP	TEXT	SEARCH	DICTIONARY	--	
DROP	TEXT	SEARCH	PARSER	--	
DROP	TEXT	SEARCH	TEMPLATE	--	
DROP	TRANSFORM	--	
DROP	TRIGGER	--	
DROP	TYPE	--	
DROP	USER	--	
DROP	USER	MAPPING	--	
DROP	VIEW	--	
END	--	
EXECUTE	--	
EXPLAIN	--	
FETCH	--	
GRANT	--	
IMPORT	FOREIGN	SCHEMA	--	
INSERT	--	
LISTEN	--	
LOAD	--	
LOCK	--	
MOVE	--	
NOTIFY	--	
PREPARE	--	
PREPARE	TRANSACTION	--	
REASSIGN	OWNED	--	
REFRESH	MATERIALIZED	VIEW	--	
REINDEX	--	
RELEASE	SAVEPOINT	--	
RESET	--	
REVOKE	--	
ROLLBACK	--	



ROLLBACK	PREPARED	--	
ROLLBACK	TO	SAVEPOINT	--	
SAVEPOINT	--	
SECURITY	LABEL	--	
SELECT	--	
SELECT	INTO	--	
SET	--	
SET	CONSTRAINTS	--	
SET	ROLE	--	
SET	SESSION	AUTHORIZATION	--	
SET	TRANSACTION	--	
SHOW	--	
START	TRANSACTION	--	
TRUNCATE	--	
UNLISTEN	--	
UPDATE	--	
VACUUM	--	
VALUES	--	

ABORT



PostgreSQL	9.6.0	



ABORT



ABORT	--	



ABORT	[	WORK	|	TRANSACTION	]



ABORT SQLROLLBACK



WORKTRANSACTION



COMMIT

ABORT



ABORT;



PostgreSQL ROLLBACK	SQL	



BEGIN,	COMMIT,	ROLLBACK

SQL	 ALTER	AGGREGATE
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ALTER	AGGREGATE



ALTER	AGGREGATE	--	



ALTER	AGGREGATE	name	(	aggregate_signature	)	RENAME	TO	new_name

ALTER	AGGREGATE	name	(	aggregate_signature	)

																OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}

ALTER	AGGREGATE	name	(	aggregate_signature	)	SET	SCHEMA	new_schema

	 aggregate_signature	

*	|

[	argmode	]	[	argname	]	argtype	[	,	...	]	|

[	[	argmode	]	[	argname	]	argtype	[	,	...	]	]	ORDER	BY	[	argmode	]	[	



ALTER	AGGREGATE

ALTER	AGGREGATE	 	



name

argmode

INVARIADIC	 IN

argname

ALTER	AGGREGATE	

argtype

	

new_name

new_owner

new_schema



	 ORDER	BYCREATE	AGGREGATE

VARIADIC	"any"



integer	 myavgmy_average

ALTER	AGGREGATE	myavg(integer)	RENAME	TO	my_average;

integer	 myavgjoe

ALTER	AGGREGATE	myavg(integer)	OWNER	TO	joe;

float8integer	 mypercentile		 myschema

ALTER	AGGREGATE	mypercentile(float8	ORDER	BY	integer)	SET	SCHEMA	myschema;

ALTER	AGGREGATE	mypercentile(float8,	integer)	SET	SCHEMA	myschema;



	SQL	 ALTER	AGGREGATE



CREATE	AGGREGATE,	DROP	AGGREGATE

ABORT ALTER	COLLATION
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ALTER	COLLATION



ALTER	COLLATION	--	



ALTER	COLLATION	name	RENAME	TO	new_name

ALTER	COLLATION	name	OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}

ALTER	COLLATION	name	SET	SCHEMA	new_schema



ALTER	COLLATION

ALTER	COLLATION CREATE



name

new_name

new_owner

new_schema



de_DEgerman

ALTER	COLLATION	"de_DE"	RENAME	TO	german;

en_USjoe

ALTER	COLLATION	"en_US"	OWNER	TO	joe;



	SQL	 ALTER	COLLATION



CREATE	COLLATION,	DROP	COLLATION

ALTER	AGGREGATE ALTER	CONVERSION
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ALTER	CONVERSION



ALTER	CONVERSION	--	



ALTER	CONVERSION	name	RENAME	TO	new_name

ALTER	CONVERSION	name	OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}

ALTER	CONVERSION	name	SET	SCHEMA	new_schema



ALTER	CONVERSION

ALTER	CONVERSION CREATE



name

new_name

new_owner

new_schema



iso_8859_1_to_utf8latin1_to_unicode

ALTER	CONVERSION	iso_8859_1_to_utf8	RENAME	TO	latin1_to_unicode;

iso_8859_1_to_utf8joe

ALTER	CONVERSION	iso_8859_1_to_utf8	OWNER	TO	joe;



	SQL	 ALTER	CONVERSION



CREATE	CONVERSION,	DROP	CONVERSION

ALTER	COLLATION ALTER	DATABASE
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ALTER	DATABASE



ALTER	DATABASE	--	



ALTER	DATABASE	name	[	[	WITH	]	option	[	...	]	]

	 option	

				ALLOW_CONNECTIONS	allowconn

				CONNECTION	LIMIT	connlimit

				IS_TEMPLATE	istemplate

ALTER	DATABASE	name	RENAME	TO	new_name

ALTER	DATABASE	name	OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}

ALTER	DATABASE	name	SET	TABLESPACE	new_tablespace

ALTER	DATABASE	name	SET	configuration_parameter	{	TO	|	=	}	{	value

ALTER	DATABASE	name	SET	configuration_parameter	FROM	CURRENT

ALTER	DATABASE	name	RESET	configuration_parameter

ALTER	DATABASE	name	RESET	ALL



ALTER	DATABASE

PostgreSQL postgresql.confpostgres



name

allowconn

connlimit

-1	

istemplate

CREATEDB

new_name

new_owner

new_tablespace

configuration_parametervalue

valueDEFAULTRESET

SET	19	



ALTER	ROLE



test

ALTER	DATABASE	test	SET	enable_indexscan	TO	off;



ALTER	DATABASEPostgreSQL



CREATE	DATABASE,	DROP	DATABASE,	SET,	CREATE	TABLESPACE

ALTER	CONVERSION ALTER	DEFAULT
PRIVILEGES
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ALTER	DEFAULT	PRIVILEGES



ALTER	DEFAULT	PRIVILEGES	--	



ALTER	DEFAULT	PRIVILEGES

				[	FOR	{	ROLE	|	USER	}	target_role	[,	...]	]

				[	IN	SCHEMA	schema_name	[,	...]	]

				abbreviated_grant_or_revoke

abbreviated_grant_or_revoke

GRANT	{	{	SELECT	|	INSERT	|	UPDATE	|	DELETE	|	TRUNCATE	|	REFERENCES	|	TRIGGER	}

				[,	...]	|	ALL	[	PRIVILEGES	]	}

				ON	TABLES

				TO	{	[	GROUP	]	role_name	|	PUBLIC	}	[,	...]	[	WITH	GRANT	OPTION	]

GRANT	{	{	USAGE	|	SELECT	|	UPDATE	}

				[,	...]	|	ALL	[	PRIVILEGES	]	}

				ON	SEQUENCES

				TO	{	[	GROUP	]	role_name	|	PUBLIC	}	[,	...]	[	WITH	GRANT	OPTION	]

GRANT	{	EXECUTE	|	ALL	[	PRIVILEGES	]	}

				ON	FUNCTIONS

				TO	{	[	GROUP	]	role_name	|	PUBLIC	}	[,	...]	[	WITH	GRANT	OPTION	]

GRANT	{	USAGE	|	ALL	[	PRIVILEGES	]	}

				ON	TYPES

				TO	{	[	GROUP	]	role_name	|	PUBLIC	}	[,	...]	[	WITH	GRANT	OPTION	]

REVOKE	[	GRANT	OPTION	FOR	]

				{	{	SELECT	|	INSERT	|	UPDATE	|	DELETE	|	TRUNCATE	|	REFERENCES	|	TRIGGER	}

				[,	...]	|	ALL	[	PRIVILEGES	]	}

				ON	TABLES

				FROM	{	[	GROUP	]	role_name	|	PUBLIC	}	[,	...]

				[	CASCADE	|	RESTRICT	]

REVOKE	[	GRANT	OPTION	FOR	]

				{	{	USAGE	|	SELECT	|	UPDATE	}

				[,	...]	|	ALL	[	PRIVILEGES	]	}

				ON	SEQUENCES

				FROM	{	[	GROUP	]	role_name	|	PUBLIC	}	[,	...]

				[	CASCADE	|	RESTRICT	]

REVOKE	[	GRANT	OPTION	FOR	]

				{	EXECUTE	|	ALL	[	PRIVILEGES	]	}

				ON	FUNCTIONS

				FROM	{	[	GROUP	]	role_name	|	PUBLIC	}	[,	...]

				[	CASCADE	|	RESTRICT	]



REVOKE	[	GRANT	OPTION	FOR	]

				{	USAGE	|	ALL	[	PRIVILEGES	]	}

				ON	TYPES

				FROM	{	[	GROUP	]	role_name	|	PUBLIC	}	[,	...]

				[	CASCADE	|	RESTRICT	]



ALTER	DEFAULT	PRIVILEGES

GRANT PUBLIC ALTER	DEFAULT	PRIVILEGES

target_role

FOR	ROLE

schema_name

role_name

abbreviated_grant_or_revoke



psql\ddp GRANT\dp

DROP	OWNED	BY



myschema	SELECT	 webuser	INSERT	

ALTER	DEFAULT	PRIVILEGES	IN	SCHEMA	myschema	GRANT	SELECT	ON	TABLES	TO	PUBLIC;

ALTER	DEFAULT	PRIVILEGES	IN	SCHEMA	myschema	GRANT	INSERT	ON	TABLES	TO	webuser;

ALTER	DEFAULT	PRIVILEGES	IN	SCHEMA	myschema	REVOKE	SELECT	ON	TABLES	FROM	PUBLIC;

ALTER	DEFAULT	PRIVILEGES	IN	SCHEMA	myschema	REVOKE	INSERT	ON	TABLES	FROM	webuser;

admin	EXECUTE	

ALTER	DEFAULT	PRIVILEGES	FOR	ROLE	admin	REVOKE	EXECUTE	ON	FUNCTIONS	FROM	PUBLIC;



	SQL	 ALTER	DEFAULT	PRIVILEGES



GRANT,	REVOKE

ALTER	DATABASE ALTER	DOMAIN
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ALTER	DOMAIN



ALTER	DOMAIN	--		



ALTER	DOMAIN	name

				{	SET	DEFAULT	expression	|	DROP	DEFAULT	}

ALTER	DOMAIN	name

				{	SET	|	DROP	}	NOT	NULL

ALTER	DOMAIN	name

				ADD	domain_constraint	[	NOT	VALID	]

ALTER	DOMAIN	name

				DROP	CONSTRAINT	[	IF	EXISTS	]	constraint_name	[	RESTRICT	|	CASCADE	]

ALTER	DOMAIN	name

					RENAME	CONSTRAINT	constraint_name	TO	new_constraint_name

ALTER	DOMAIN	name

				VALIDATE	CONSTRAINT	constraint_name

ALTER	DOMAIN	name

				OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}

ALTER	DOMAIN	name

				RENAME	TO	new_name

ALTER	DOMAIN	name

				SET	SCHEMA	new_schema



ALTER	DOMAIN

SET/DROP	DEFAULT

	 INSERT	

SET/DROP	NOT	NULL

	NULL		NULL		

ADD	domain_constraint	[	NOT	VALID	]

CREATE	DOMAIN	 	

VALIDATE	CONSTRAINT		

DROP	CONSTRAINT	[	IF	EXISTS	]

IF	EXISTS	

RENAME	CONSTRAINT

VALIDATE	CONSTRAINT

NOT	VALID	

OWNER



RENAME

SET	SCHEMA

ALTER	DOMAIN	 CREATE



name

domain_constraint

constraint_name

NOT	VALID

CASCADE

	 	5.13	

RESTRICT

new_name

new_constraint_name

new_owner



new_schema



	 ALTER	DOMAIN	ADD	CONSTRAINT

ALTER	DOMAIN	SET	NOT	NULL	



NOT	NULL

ALTER	DOMAIN	zipcode	SET	NOT	NULL;

NOT	NULL

ALTER	DOMAIN	zipcode	DROP	NOT	NULL;

ALTER	DOMAIN	zipcode	ADD	CONSTRAINT	zipchk	CHECK	(char_length(VALUE)	=	5);

ALTER	DOMAIN	zipcode	DROP	CONSTRAINT	zipchk;

ALTER	DOMAIN	zipcode	RENAME	CONSTRAINT	zipchk	TO	zip_check;

ALTER	DOMAIN	zipcode	SET	SCHEMA	customers;



ALTER	DOMAIN	conforms	to	the	SQL	standard,	except	for	the

OWNERRENAMESET	SCHEMA	 VALIDATE	CONSTRAINT	 PostgreSQL	

DOMAINSQL	 ADD	CONSTRAINTNOT	VALID	 PostgreSQL



CREATE	DOMAIN,	DROP	DOMAIN

ALTER	DEFAULT
PRIVILEGES

ALTER	EVENT
TRIGGER
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ALTER	EVENT	TRIGGER



ALTER	EVENT	TRIGGER	--	



ALTER	EVENT	TRIGGER	name	DISABLE

ALTER	EVENT	TRIGGER	name	ENABLE	[	REPLICA	|	ALWAYS	]

ALTER	EVENT	TRIGGER	name	OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}

ALTER	EVENT	TRIGGER	name	RENAME	TO	new_name



ALTER	EVENT	TRIGGER	



name

new_owner

new_name

DISABLE/ENABLE	[	REPLICA	|	ALWAYS	]	TRIGGER

	 	



	SQL	 ALTER	EVENT	TRIGGER



CREATE	EVENT	TRIGGER,	DROP	EVENT	TRIGGER

ALTER	DOMAIN ALTER	EXTENSION
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ALTER	EXTENSION



ALTER	EXTENSION	--		



ALTER	EXTENSION	name	UPDATE	[	TO	new_version	]

ALTER	EXTENSION	name	SET	SCHEMA	new_schema

ALTER	EXTENSION	name	ADD	member_object

ALTER	EXTENSION	name	DROP	member_object

	 member_object	

		AGGREGATE	aggregate_name	(	aggregate_signature	)	|

		CAST	(source_type	AS	target_type)	|

		COLLATION	object_name	|

		CONVERSION	object_name	|

		DOMAIN	object_name	|

		EVENT	TRIGGER	object_name	|

		FOREIGN	DATA	WRAPPER	object_name	|

		FOREIGN	TABLE	object_name	|

		FUNCTION	function_name	(	[	[	argmode	]	[	argname	]	argtype	[,	...]	]	)	|

		MATERIALIZED	VIEW	object_name	|

		OPERATOR	operator_name	(left_type,	right_type)	|

		OPERATOR	CLASS	object_name	USING	index_method	|

		OPERATOR	FAMILY	object_name	USING	index_method	|

		[	PROCEDURAL	]	LANGUAGE	object_name	|

		SCHEMA	object_name	|

		SEQUENCE	object_name	|

		SERVER	object_name	|

		TABLE	object_name	|

		TEXT	SEARCH	CONFIGURATION	object_name	|

		TEXT	SEARCH	DICTIONARY	object_name	|

		TEXT	SEARCH	PARSER	object_name	|

		TEXT	SEARCH	TEMPLATE	object_name	|

		TRANSFORM	FOR	type_name	LANGUAGE	lang_name	|

		TYPE	object_name	|

		VIEW	object_name

	 aggregate_signature	

*	|

[	argmode	]	[	argname	]	argtype	[	,	...	]	|

[	[	argmode	]	[	argname	]	argtype	[	,	...	]	]	ORDER	BY	[	argmode	]	[	



ALTER	EXTENSION	

UPDATE

	

SET	SCHEMA

	

ADD	member_object

	 	

DROP	member_object

	

	36.15	

ALTER	EXTENSION	 ADD/DROP/



name

new_version

	 ALTER	EXTENSION	UPDATE

new_schema

object_nameaggregate_name

function_name

operator_name

	 	

source_type

target_type

argmode

INOUT	INOUTVARIADIC	 IN ALTER	EXTENSION

VARIADIC

argname



	 ALTER	EXTENSION	

argtype

left_type

right_type

	 NONE

PROCEDURAL

type_name

lang_name



hstore	2.0

ALTER	EXTENSION	hstore	UPDATE	TO	'2.0';

hstoreutils

ALTER	EXTENSION	hstore	SET	SCHEMA	utils;

hstore

ALTER	EXTENSION	hstore	ADD	FUNCTION	populate_record(anyelement,	hstore);



ALTER	EXTENSIONPostgreSQL	



CREATE	EXTENSION,	DROP	EXTENSION

ALTER	EVENT
TRIGGER

ALTER	FOREIGN
DATA	WRAPPER
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ALTER	FOREIGN	DATA	WRAPPER



ALTER	FOREIGN	DATA	WRAPPER	--	



ALTER	FOREIGN	DATA	WRAPPER	name

				[	HANDLER	handler_function	|	NO	HANDLER	]

				[	VALIDATOR	validator_function	|	NO	VALIDATOR	]

				[	OPTIONS	(	[	ADD	|	SET	|	DROP	]	option	['value']	[,	...	])	]

ALTER	FOREIGN	DATA	WRAPPER	name	OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}

ALTER	FOREIGN	DATA	WRAPPER	name	RENAME	TO	new_name



ALTER	FOREIGN	DATA	WRAPPER	 	

	



name

HANDLER	handler_function

NO	HANDLER

VALIDATOR	validator_function

	

NO	VALIDATOR

OPTIONS	(	[	ADD	|	SET	|	DROP	]	option	['value']	[,	...	]	)

ADDSET	 DROP	

new_owner



new_name



dbi	 foobar

ALTER	FOREIGN	DATA	WRAPPER	dbi	OPTIONS	(ADD	foo	'1',	DROP	'bar');

dbi	 bob.myvalidator

ALTER	FOREIGN	DATA	WRAPPER	dbi	VALIDATOR	bob.myvalidator;



ALTER	FOREIGN	DATA	WRAPPER	 ISO/IEC	9075-9	(SQL/MED) HANDLER

VALIDATOROWNER	TO	 RENAME



CREATE	FOREIGN	DATA	WRAPPER,	DROP	FOREIGN	DATA
WRAPPER

ALTER	EXTENSION ALTER	FOREIGN
TABLE



PostgreSQL	9.6.0	



ALTER	FOREIGN	TABLE



ALTER	FOREIGN	TABLE	--	



ALTER	FOREIGN	TABLE	[	IF	EXISTS	]	[	ONLY	]	name	[	*	]

				action	[,	...	]

ALTER	FOREIGN	TABLE	[	IF	EXISTS	]	[	ONLY	]	name	[	*	]

				RENAME	[	COLUMN	]	column_name	TO	new_column_name

ALTER	FOREIGN	TABLE	[	IF	EXISTS	]	name

				RENAME	TO	new_name

ALTER	FOREIGN	TABLE	[	IF	EXISTS	]	name

				SET	SCHEMA	new_schema

	 action	

				ADD	[	COLUMN	]	column_name	data_type	[	COLLATE	collation	]	[	

				DROP	[	COLUMN	]	[	IF	EXISTS	]	column_name	[	RESTRICT	|	CASCADE	]

				ALTER	[	COLUMN	]	column_name	[	SET	DATA	]	TYPE	data_type	[	COLLATE	

				ALTER	[	COLUMN	]	column_name	SET	DEFAULT	expression

				ALTER	[	COLUMN	]	column_name	DROP	DEFAULT

				ALTER	[	COLUMN	]	column_name	{	SET	|	DROP	}	NOT	NULL

				ALTER	[	COLUMN	]	column_name	SET	STATISTICS	integer

				ALTER	[	COLUMN	]	column_name	SET	(	attribute_option	=	value	[,	...	]	)

				ALTER	[	COLUMN	]	column_name	RESET	(	attribute_option	[,	...	]	)

				ALTER	[	COLUMN	]	column_name	SET	STORAGE	{	PLAIN	|	EXTERNAL	|	EXTENDED	|	MAIN	}

				ALTER	[	COLUMN	]	column_name	OPTIONS	(	[	ADD	|	SET	|	DROP	]	option

				ADD	table_constraint	[	NOT	VALID	]

				VALIDATE	CONSTRAINT	constraint_name

				DROP	CONSTRAINT	[	IF	EXISTS	]		constraint_name	[	RESTRICT	|	CASCADE	]

				DISABLE	TRIGGER	[	trigger_name	|	ALL	|	USER	]

				ENABLE	TRIGGER	[	trigger_name	|	ALL	|	USER	]

				ENABLE	REPLICA	TRIGGER	trigger_name

				ENABLE	ALWAYS	TRIGGER	trigger_name

				SET	WITH	OIDS

				SET	WITHOUT	OIDS

				INHERIT	parent_table

				NO	INHERIT	parent_table

				OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}

				OPTIONS	(	[	ADD	|	SET	|	DROP	]	option	['value']	[,	...	])



ALTER	FOREIGN	TABLE	

ADD	COLUMN

CREATE	FOREIGN	TABLE	 	

DROP	COLUMN	[	IF	EXISTS	]

	 CASCADE

SET	DATA	TYPE

	

SET/DROP	DEFAULT

	 INSERTUPDATE	

SET/DROP	NOT	NULL

SET	STATISTICS

ANALYZE	 ALTER	TABLE

SET	(	attribute_option	=	value	[,	...	]	)
RESET	(	attribute_option	[,	...	]	)

ALTER	TABLE	

SET	STORAGE



	 ALTER	TABLE	

ADD	table_constraint	[	NOT	VALID	]

	 CREATE	FOREIGN	TABLE	

	 	

VALIDATE	CONSTRAINT

NOT	VALID	 	

DROP	CONSTRAINT	[	IF	EXISTS	]

	 IF	EXISTS	

DISABLE/ENABLE	[	REPLICA	|	ALWAYS	]	TRIGGER

	 ALTER	TABLE

SET	WITH	OIDS

oid	 	5.4	 	OID	 	OID	

ADD	COLUMN	oid	oid	 oid

SET	WITHOUT	OIDS

oid	 DROP	COLUMN	oid	RESTRICT	

INHERIT	parent_table

	 ALTER	TABLE

NO	INHERIT	parent_table



OWNER

OPTIONS	(	[	ADD	|	SET	|	DROP	]	option	['value']	[,	...	]	)

ADDSET	 DROP	

RENAME

RENAME	

SET	SCHEMA

RENAMESET	SCHEMA		

ALTER	FOREIGN	TABLE	IF	EXISTS	...	

ALTER	FOREIGN	TABLE	

USAGE



name

	 ONLY ONLY		

column_name

new_column_name

new_name

data_type

table_constraint

New	table	constraint	for	the	foreign	table.

constraint_name

Name	of	an	existing	constraint	to	drop.

CASCADE

	 	

RESTRICT



trigger_name

ALL

	 	

USER

parent_table

new_owner

new_schema



COLUMN

ADD	COLUMN	DROP	COLUMN NOT	NULL	 CHECK	 SET	DATA	TYPE	

CREATE	FOREIGN	TABLE



ALTER	FOREIGN	TABLE	distributors	ALTER	COLUMN	street	SET	NOT	NULL;

ALTER	FOREIGN	TABLE	myschema.distributors	OPTIONS	(ADD	opt1	'value',	SET	opt2	'value2',	DROP	opt3	'value3');



ADDDROP	 SET	DATA	TYPE	SQL		SQL		 PostgreSQL	

FOREIGN	TABLE

ALTER	FOREIGN	TABLE	DROP	COLUMN	 	SQL		



CREATE	FOREIGN	TABLE,	DROP	FOREIGN	TABLE

ALTER	FOREIGN
DATA	WRAPPER ALTER	FUNCTION



PostgreSQL	9.6.0	



ALTER	FUNCTION



ALTER	FUNCTION	--	



ALTER	FUNCTION	name	(	[	[	argmode	]	[	argname	]	argtype	[,	...]	]	)

				action	[	...	]	[	RESTRICT	]

ALTER	FUNCTION	name	(	[	[	argmode	]	[	argname	]	argtype	[,	...]	]	)

				RENAME	TO	new_name

ALTER	FUNCTION	name	(	[	[	argmode	]	[	argname	]	argtype	[,	...]	]	)

				OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}

ALTER	FUNCTION	name	(	[	[	argmode	]	[	argname	]	argtype	[,	...]	]	)

				SET	SCHEMA	new_schema

ALTER	FUNCTION	name	(	[	[	argmode	]	[	argname	]	argtype	[,	...]	]	)

				DEPENDS	ON	EXTENSION	extension_name

	 action	

				CALLED	ON	NULL	INPUT	|	RETURNS	NULL	ON	NULL	INPUT	|	STRICT

				IMMUTABLE	|	STABLE	|	VOLATILE	|	[	NOT	]	LEAKPROOF

				[	EXTERNAL	]	SECURITY	INVOKER	|	[	EXTERNAL	]	SECURITY	DEFINER

				PARALLEL	{	UNSAFE	|	RESTRICTED	|	SAFE	}

				COST	execution_cost

				ROWS	result_rows

				SET	configuration_parameter	{	TO	|	=	}	{	value	|	DEFAULT	}

				SET	configuration_parameter	FROM	CURRENT

				RESET	configuration_parameter

				RESET	ALL



ALTER	FUNCTION

ALTER	FUNCTION	 CREATE



name

argmode

INOUT	INOUTVARIADIC	 INALTER	FUNCTION	

VARIADIC

argname

ALTER	FUNCTION	

argtype

new_name

new_owner

	 SECURITY	DEFINER

new_schema

extension_name



CALLED	ON	NULL	INPUTRETURNS	NULL	ON	NULL	INPUT

STRICT

CALLED	ON	NULL	INPUT	 	 RETURNS	NULL	ON	NULL	INPUT

CREATE	FUNCTION

IMMUTABLE

STABLE

VOLATILE

	 CREATE	FUNCTION

[	EXTERNAL	]	SECURITY	INVOKER

[	EXTERNAL	]	SECURITY	DEFINER

EXTERNAL		SQL	

PARALLEL

	 CREATE	FUNCTION

LEAKPROOF

	 CREATE	FUNCTION

COST	execution_cost

CREATE	FUNCTION

ROWS	result_rows

	 CREATE	FUNCTION

configuration_parameter

value

	 valueDEFAULT	



ALTER	FUNCTION		

SET	 	19	

RESTRICT

	SQL	



integersqrt	 square_root

ALTER	FUNCTION	sqrt(integer)	RENAME	TO	square_root;

integersqrt	 joe

ALTER	FUNCTION	sqrt(integer)	OWNER	TO	joe;

integersqrt	 maths

ALTER	FUNCTION	sqrt(integer)	SET	SCHEMA	maths;

integersqrt	 mathlib

ALTER	FUNCTION	sqrt(integer)	DEPENDS	ON	EXTENSION	mathlib;

ALTER	FUNCTION	check_password(text)	SET	search_path	=	admin,	pg_temp;

search_path

ALTER	FUNCTION	check_password(text)	RESET	search_path;



	SQL	 ALTER	FUNCTION	



CREATE	FUNCTION,	DROP	FUNCTION

ALTER	FOREIGN
TABLE ALTER	GROUP



PostgreSQL	9.6.0	



ALTER	GROUP



ALTER	GROUP	--	



ALTER	GROUP	role_specification	ADD	USER	user_name	[,	...	]

ALTER	GROUP	role_specification	DROP	USER	user_name	[,	...	]

	 role_specification	

				role_name

		|	CURRENT_USER

		|	SESSION_USER

ALTER	GROUP	group_name	RENAME	TO	new_name



ALTER	GROUP	 	

	 "" ""

ALTER	ROLE	



group_name

user_name

	 ALTER	GROUP

new_name



ALTER	GROUP	staff	ADD	USER	karl,	john;

ALTER	GROUP	workers	DROP	USER	beth;



	SQL	 ALTER	GROUP



GRANT,	REVOKE,	ALTER	ROLE

ALTER	FUNCTION ALTER	INDEX



PostgreSQL	9.6.0	



ALTER	INDEX



ALTER	INDEX	--	



ALTER	INDEX	[	IF	EXISTS	]	name	RENAME	TO	new_name

ALTER	INDEX	[	IF	EXISTS	]	name	SET	TABLESPACE	tablespace_name

ALTER	INDEX	name	DEPENDS	ON	EXTENSION	extension_name

ALTER	INDEX	[	IF	EXISTS	]	name	SET	(	storage_parameter	=	value	[,	...	]	)

ALTER	INDEX	[	IF	EXISTS	]	name	RESET	(	storage_parameter	[,	...	]	)

ALTER	INDEX	ALL	IN	TABLESPACE	name	[	OWNED	BY	role_name	[,	...	]	]

				SET	TABLESPACE	new_tablespace	[	NOWAIT	]



ALTER	INDEX	

RENAME

RENAME	

SET	TABLESPACE

	 	

	 	

TABLESPACE

DEPENDS	ON	EXTENSION

	

SET	(	storage_parameter	=	value	[,	...	]	)

	 CREATE	INDEX

RESET	(	storage_parameter	[,	...	]	)

	 SET REINDEX	



IF	EXISTS

name

new_name

tablespace_name

extension_name

storage_parameter

value

	



ALTER	TABLE	 ALTER	INDEXALTER	TABLE	

ALTER	INDEX	OWNER	 	



ALTER	INDEX	distributors	RENAME	TO	suppliers;

ALTER	INDEX	distributors	SET	TABLESPACE	fasttablespace;

ALTER	INDEX	distributors	SET	(fillfactor	=	75);

REINDEX	INDEX	distributors;



ALTER	INDEX	 PostgreSQL



CREATE	INDEX,	REINDEX

ALTER	GROUP ALTER	LANGUAGE



PostgreSQL	9.6.0	



ALTER	LANGUAGE



ALTER	LANGUAGE	--	



ALTER	[	PROCEDURAL	]	LANGUAGE	name	RENAME	TO	new_name

ALTER	[	PROCEDURAL	]	LANGUAGE	name	OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}



ALTER	LANGUAGE	 	



name

new_name

new_owner



	SQL	 ALTER	LANGUAGE



CREATE	LANGUAGE,	DROP	LANGUAGE

ALTER	INDEX ALTER	LARGE
OBJECT



PostgreSQL	9.6.0	



ALTER	LARGE	OBJECT



ALTER	LARGE	OBJECT	--	



ALTER	LARGE	OBJECT	large_object_oid	OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}



ALTER	LARGE	OBJECT	 	 ALTER	LARGE	OBJECT



large_object_oid

	OID

new_owner



	SQL	 ALTER	LARGE	OBJECT	



	33	

ALTER	LANGUAGE ALTER
MATERIALIZED	VIEW



PostgreSQL	9.6.0	



ALTER	MATERIALIZED	VIEW



ALTER	MATERIALIZED	VIEW	--	



ALTER	MATERIALIZED	VIEW	[	IF	EXISTS	]	name

				action	[,	...	]

ALTER	MATERIALIZED	VIEW	name

				DEPENDS	ON	EXTENSION	extension_name

ALTER	MATERIALIZED	VIEW	[	IF	EXISTS	]	name

				RENAME	[	COLUMN	]	column_name	TO	new_column_name

ALTER	MATERIALIZED	VIEW	[	IF	EXISTS	]	name

				RENAME	TO	new_name

ALTER	MATERIALIZED	VIEW	[	IF	EXISTS	]	name

				SET	SCHEMA	new_schema

ALTER	MATERIALIZED	VIEW	ALL	IN	TABLESPACE	name	[	OWNED	BY	role_name

				SET	TABLESPACE	new_tablespace	[	NOWAIT	]

	 action

				ALTER	[	COLUMN	]	column_name	SET	STATISTICS	integer

				ALTER	[	COLUMN	]	column_name	SET	(	attribute_option	=	value	[,	...	]	)

				ALTER	[	COLUMN	]	column_name	RESET	(	attribute_option	[,	...	]	)

				ALTER	[	COLUMN	]	column_name	SET	STORAGE	{	PLAIN	|	EXTERNAL	|	EXTENDED	|	MAIN	}

				CLUSTER	ON	index_name

				SET	WITHOUT	CLUSTER

				SET	(	storage_parameter	=	value	[,	...	]	)

				RESET	(	storage_parameter	[,	...	]	)

				OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}

				SET	TABLESPACE	new_tablespace



ALTER	MATERIALIZED	VIEW	

ALTER	MATERIALIZED	VIEW	

DEPENDS	ON	EXTENSION	

ALTER	MATERIALIZED	VIEW	 ALTER	TABLE	



name

column_name

extension_name

new_column_name

new_owner

new_name

new_schema



foo	 bar

ALTER	MATERIALIZED	VIEW	foo	RENAME	TO	bar;



ALTER	MATERIALIZED	VIEW	 PostgreSQL



CREATE	MATERIALIZED	VIEW,	DROP	MATERIALIZED	VIEW,
REFRESH	MATERIALIZED	VIEW

ALTER	LARGE
OBJECT ALTER	OPERATOR



PostgreSQL	9.6.0	



ALTER	OPERATOR



ALTER	OPERATOR	--	



ALTER	OPERATOR	name	(	{	left_type	|	NONE	}	,	{	right_type	|	NONE	}	)

				OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}

ALTER	OPERATOR	name	(	{	left_type	|	NONE	}	,	{	right_type	|	NONE	}	)

				SET	SCHEMA	new_schema

ALTER	OPERATOR	name	(	{	left_type	|	NONE	}	,	{	right_type	|	NONE	}	)

				SET	(	{		RESTRICT	=	{	res_proc	|	NONE	}

											|	JOIN	=	{	join_proc	|	NONE	}

									}	[,	...	]	)



ALTER	OPERATOR

ALTER	OPERATOR	 	



name

left_type

	 NONE

right_type

	 NONE

new_owner

new_schema

res_proc

	NONE	

join_proc

	NONE	



texta	@@	b	

ALTER	OPERATOR	@@	(text,	text)	OWNER	TO	joe;

int[]a	&&	b	

ALTER	OPERATOR	&&	(_int4,	_int4)	SET	(RESTRICT	=	_int_contsel,	JOIN	=	_int_contjoinsel);



	SQL	 ALTER	OPERATOR



CREATE	OPERATOR,	DROP	OPERATOR

ALTER
MATERIALIZED	VIEW

ALTER	OPERATOR
CLASS



PostgreSQL	9.6.0	



ALTER	OPERATOR	CLASS



ALTER	OPERATOR	CLASS	--	



ALTER	OPERATOR	CLASS	name	USING	index_method

				RENAME	TO	new_name

ALTER	OPERATOR	CLASS	name	USING	index_method

				OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}

ALTER	OPERATOR	CLASS	name	USING	index_method

				SET	SCHEMA	new_schema



ALTER	OPERATOR	CLASS

ALTER	OPERATOR	CLASS	 	



name

index_method

new_name

new_owner

new_schema



	SQL	 ALTER	OPERATOR	CLASS



CREATE	OPERATOR	CLASS,	DROP	OPERATOR	CLASS,	ALTER
OPERATOR	FAMILY

ALTER	OPERATOR ALTER	OPERATOR
FAMILY



PostgreSQL	9.6.0	



ALTER	OPERATOR	FAMILY



ALTER	OPERATOR	FAMILY	--	



ALTER	OPERATOR	FAMILY	name	USING	index_method	ADD

		{		OPERATOR	strategy_number	operator_name	(	op_type,	op_type	)

														[	FOR	SEARCH	|	FOR	ORDER	BY	sort_family_name	]

			|	FUNCTION	support_number	[	(	op_type	[	,	op_type	]	)	]

														function_name	(	argument_type	[,	...]	)

		}	[,	...	]

ALTER	OPERATOR	FAMILY	name	USING	index_method	DROP

		{		OPERATOR	strategy_number	(	op_type	[	,	op_type	]	)

			|	FUNCTION	support_number	(	op_type	[	,	op_type	]	)

		}	[,	...	]

ALTER	OPERATOR	FAMILY	name	USING	index_method

				RENAME	TO	new_name

ALTER	OPERATOR	FAMILY	name	USING	index_method

				OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}

ALTER	OPERATOR	FAMILY	name	USING	index_method

				SET	SCHEMA	new_schema



ALTER	OPERATOR	FAMILY	 	

ALTER	OPERATOR	FAMILY	 	

CLASS	 PostgreSQL	 	

ALTER	OPERATOR	FAMILY	

ALTER	OPERATOR	FAMILY	 	

	36.14	



name

index_method

strategy_number

operator_name

op_type

OPERATOR	 NONE	

ADD	FUNCTION	 	B-	

GIN		

DROP	FUNCTION	

sort_family_name

btree	

FOR	SEARCHFOR	ORDER	BY	 FOR	SEARCH

support_number



function_name

argument_type

new_name

new_owner

new_schema

OPERATORFUNCTION



DROP	 "slot"	

	 	

	SQL		SQL		

PostgreSQL	8.4		 OPERATORRECHECK	



	

ALTER	OPERATOR	FAMILY	integer_ops	USING	btree	ADD

		--	int4	vs	int2

		OPERATOR	1	<	(int4,	int2)	,

		OPERATOR	2	<=	(int4,	int2)	,

		OPERATOR	3	=	(int4,	int2)	,

		OPERATOR	4	>=	(int4,	int2)	,

		OPERATOR	5	>	(int4,	int2)	,

		FUNCTION	1	btint42cmp(int4,	int2)	,

		--	int2	vs	int4

		OPERATOR	1	<	(int2,	int4)	,

		OPERATOR	2	<=	(int2,	int4)	,

		OPERATOR	3	=	(int2,	int4)	,

		OPERATOR	4	>=	(int2,	int4)	,

		OPERATOR	5	>	(int2,	int4)	,

		FUNCTION	1	btint24cmp(int2,	int4)	;

ALTER	OPERATOR	FAMILY	integer_ops	USING	btree	DROP

		--	int4	vs	int2

		OPERATOR	1	(int4,	int2)	,

		OPERATOR	2	(int4,	int2)	,

		OPERATOR	3	(int4,	int2)	,

		OPERATOR	4	(int4,	int2)	,

		OPERATOR	5	(int4,	int2)	,

		FUNCTION	1	(int4,	int2)	,

		--	int2	vs	int4

		OPERATOR	1	(int2,	int4)	,

		OPERATOR	2	(int2,	int4)	,

		OPERATOR	3	(int2,	int4)	,

		OPERATOR	4	(int2,	int4)	,

		OPERATOR	5	(int2,	int4)	,

		FUNCTION	1	(int2,	int4)	;





	SQL		 ALTER	OPERATOR	FAMILY



CREATE	OPERATOR	FAMILY,	DROP	OPERATOR	FAMILY,	CREATE
OPERATOR	CLASS,	ALTER	OPERATOR	CLASS,	DROP	OPERATOR
CLASS

ALTER	OPERATOR
CLASS ALTER	POLICY



PostgreSQL	9.6.0	



ALTER	POLICY



ALTER	POLICY	--	



ALTER	POLICY	name	ON	table_name	RENAME	TO	new_name

ALTER	POLICY	name	ON	table_name

				[	TO	{	role_name	|	PUBLIC	|	CURRENT_USER	|	SESSION_USER	}	[,	...]	]

				[	USING	(	using_expression	)	]

				[	WITH	CHECK	(	check_expression	)	]



ALTER	POLICY

ALTER	POLICY	

ALTER	POLICY	 using_expression	 check_expression



name

table_name

new_name

role_name

	 PUBLIC

using_expression

USING	 CREATE	POLICY

check_expression

WITH	CHECK	 CREATE	POLICY



ALTER	POLICYPostgreSQL



CREATE	POLICY,	DROP	POLICY

ALTER	OPERATOR
FAMILY ALTER	ROLE



PostgreSQL	9.6.0	



ALTER	ROLE



ALTER	ROLE	--	



ALTER	ROLE	role_specification	[	WITH	]	option	[	...	]

	 option	

						SUPERUSER	|	NOSUPERUSER

				|	CREATEDB	|	NOCREATEDB

				|	CREATEROLE	|	NOCREATEROLE

				|	INHERIT	|	NOINHERIT

				|	LOGIN	|	NOLOGIN

				|	REPLICATION	|	NOREPLICATION

				|	BYPASSRLS	|	NOBYPASSRLS

				|	CONNECTION	LIMIT	connlimit

				|	[	ENCRYPTED	|	UNENCRYPTED	]	PASSWORD	'password'

				|	VALID	UNTIL	'timestamp'

ALTER	ROLE	name	RENAME	TO	new_name

ALTER	ROLE	{	role_specification	|	ALL	}	[	IN	DATABASE	database_name

ALTER	ROLE	{	role_specification	|	ALL	}	[	IN	DATABASE	database_name

ALTER	ROLE	{	role_specification	|	ALL	}	[	IN	DATABASE	database_name

ALTER	ROLE	{	role_specification	|	ALL	}	[	IN	DATABASE	database_name

	 role_specification	

				[	GROUP	]	role_name

		|	CURRENT_USER

		|	SESSION_USER



ALTER	ROLE	 PostgreSQL

CREATE	ROLE		

	

	 CREATEROLE	

	 IN	DATABASE

SET	...

	 postgresql.conf

AUTHORIZATION	 	

CREATEROLE	 	



name

CURRENT_USER

SESSION_USER

SUPERUSERNOSUPERUSER

CREATEDB

NOCREATEDB

CREATEROLE

NOCREATEROLE

INHERIT

NOINHERIT

LOGIN

NOLOGIN

REPLICATION

NOREPLICATION

BYPASSRLS

NOBYPASSRLS

CONNECTION	LIMIT	connlimit
PASSWORD	password
ENCRYPTED

UNENCRYPTED

VALID	UNTIL	'timestamp'

CREATE	ROLE		 CREATE	ROLE

new_name



database_name

configuration_parameter

value

	 valueDEFAULT	

IN	DATABASE	

	 SET	ROLE	 SET	SESSION	AUTHORIZATION

SET		19	



CREATE	ROLE	 DROP	ROLE

ALTER	ROLE	 GRANT	REVOKE

	 	

	 ALTER	DATABASE	



ALTER	ROLE	davide	WITH	PASSWORD	'hu8jmn3';

ALTER	ROLE	davide	WITH	PASSWORD	NULL;

	2015		5		4		 UTC	1	

ALTER	ROLE	chris	VALID	UNTIL	'May	4	12:00:00	2015	+1';

ALTER	ROLE	fred	VALID	UNTIL	'infinity';

ALTER	ROLE	miriam	CREATEROLE	CREATEDB;

	 maintenance_work_mem

ALTER	ROLE	worker_bee	SET	maintenance_work_mem	=	100000;

	 client_min_messages	



ALTER	ROLE	fred	IN	DATABASE	devel	SET	client_min_messages	=	DEBUG;



ALTER	ROLE	 PostgreSQL



CREATE	ROLE,	DROP	ROLE,	ALTER	DATABASE,	SET

ALTER	POLICY ALTER	RULE



PostgreSQL	9.6.0	



ALTER	RULE



ALTER	RULE	--	



ALTER	RULE	name	ON	table_name	RENAME	TO	new_name



ALTER	RULE	

ALTER	RULE



name

table_name

new_name



ALTER	RULE	notify_all	ON	emp	RENAME	TO	notify_me;



ALTER	RULE	 PostgreSQL



CREATE	RULE,	DROP	RULE

ALTER	ROLE ALTER	SCHEMA



PostgreSQL	9.6.0	



ALTER	SCHEMA



ALTER	SCHEMA	--	



ALTER	SCHEMA	name	RENAME	TO	new_name

ALTER	SCHEMA	name	OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}



ALTER	SCHEMA

ALTER	SCHEMA	 CREATE



name

new_name

pg_	

new_owner



	SQL	 ALTER	SCHEMA



CREATE	SCHEMA,	DROP	SCHEMA

ALTER	RULE ALTER	SEQUENCE



PostgreSQL	9.6.0	



ALTER	SEQUENCE



ALTER	SEQUENCE	--		



ALTER	SEQUENCE	[	IF	EXISTS	]	name	[	INCREMENT	[	BY	]	increment	]

				[	MINVALUE	minvalue	|	NO	MINVALUE	]	[	MAXVALUE	maxvalue	|	NO	MAXVALUE	]

				[	START	[	WITH	]	start	]

				[	RESTART	[	[	WITH	]	restart	]	]

				[	CACHE	cache	]	[	[	NO	]	CYCLE	]

				[	OWNED	BY	{	table_name.column_name	|	NONE	}	]

ALTER	SEQUENCE	[	IF	EXISTS	]	name	OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}

ALTER	SEQUENCE	[	IF	EXISTS	]	name	RENAME	TO	new_name

ALTER	SEQUENCE	[	IF	EXISTS	]	name	SET	SCHEMA	new_schema



ALTER	SEQUENCE	 ALTER	SEQUENCE	

ALTER	SEQUENCE	 CREATE



name

IF	EXISTS

increment

INCREMENT	BY	increment	 	

minvalueNO	MINVALUE

MINVALUE	minvalue	 NO	MINVALUE

maxvalue

NO	MAXVALUE

MAXVALUE	maxvalue	 NO	MAXVALUE

start

START	WITH	start	 	

restart

RESTART	[	WITH	restart	]	 is_called	=	

	 restart	 RESTART	 CREATE	SEQUENCE	 ALTER	SEQUENCE	START	WITH

cache

CACHE	cache	 	1	



CYCLE

CYCLE	 maxvalue	 minvalue	

NO	CYCLE

NO	CYCLE	 nextval	

OWNED	BY	table_name.column_name
OWNED	BY	NONE

OWNED	BY	 	

new_owner

new_name

new_schema



	 ALTER	SEQUENCE	

ALTER	SEQUENCE	 nextval	

ALTER	SEQUENCE	 currval	 PostgreSQL	8.3	

ALTER	TABLE	 ALTER	TABLE	



	105	 serial

ALTER	SEQUENCE	serial	RESTART	WITH	105;



ALTER	SEQUENCESQL	 START	WITH	OWNED	BYOWNER	TORENAME	TO	 SET

SCHEMA	 PostgreSQL



CREATE	SEQUENCE,	DROP	SEQUENCE

ALTER	SCHEMA ALTER	SERVER



PostgreSQL	9.6.0	



ALTER	SERVER



ALTER	SERVER	--	



ALTER	SERVER	name	[	VERSION	'new_version'	]

				[	OPTIONS	(	[	ADD	|	SET	|	DROP	]	option	['value']	[,	...	]	)	]

ALTER	SERVER	name	OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}

ALTER	SERVER	name	RENAME	TO	new_name



ALTER	SERVER	 	

	 	



name

new_version

OPTIONS	(	[	ADD	|	SET	|	DROP	]	option	['value']	[,	...	]	)

ADDSET	DROP	

new_owner

new_name



foo

ALTER	SERVER	foo	OPTIONS	(host	'foo',	dbname	'foodb');

foo host

ALTER	SERVER	foo	VERSION	'8.4'	OPTIONS	(SET	host	'baz');



ALTER	SERVER	ISO/IEC	9075-9	(SQL/MED)	 OWNER	TORENAME

PostgreSQL	



CREATE	SERVER,	DROP	SERVER

ALTER	SEQUENCE ALTER	SYSTEM



PostgreSQL	9.6.0	



ALTER	SYSTEM



ALTER	SYSTEM	--	



ALTER	SYSTEM	SET	configuration_parameter	{	TO	|	=	}	{	value	|	'value

ALTER	SYSTEM	RESET	configuration_parameter

ALTER	SYSTEM	RESET	ALL



ALTER	SYSTEM	 postgresql.conf

	 postgresql.conf	 DEFAULTRESET	

ALTER	SYSTEM	 	

SIGHUP

ALTER	SYSTEM	



configuration_parameter

	19	

value

	 	



data_directory	 postgresql.conf	 preset	options

	19.1	



wal_level

ALTER	SYSTEM	SET	wal_level	=	replica;

postgresql.conf

ALTER	SYSTEM	RESET	wal_level;



ALTER	SYSTEM	 PostgreSQL



SET,	SHOW

ALTER	SERVER ALTER	TABLE



PostgreSQL	9.6.0	



ALTER	TABLE



ALTER	TABLE	--	



ALTER	TABLE	[	IF	EXISTS	]	[	ONLY	]	name	[	*	]

				action	[,	...	]

ALTER	TABLE	[	IF	EXISTS	]	[	ONLY	]	name	[	*	]

				RENAME	[	COLUMN	]	column_name	TO	new_column_name

ALTER	TABLE	[	IF	EXISTS	]	[	ONLY	]	name	[	*	]

				RENAME	CONSTRAINT	constraint_name	TO	new_constraint_name

ALTER	TABLE	[	IF	EXISTS	]	name

				RENAME	TO	new_name

ALTER	TABLE	[	IF	EXISTS	]	name

				SET	SCHEMA	new_schema

ALTER	TABLE	ALL	IN	TABLESPACE	name	[	OWNED	BY	role_name	[,	...	]	]

				SET	TABLESPACE	new_tablespace	[	NOWAIT	]

action	

				ADD	[	COLUMN	]	[	IF	NOT	EXISTS	]	column_name	data_type	[	COLLATE	

				DROP	[	COLUMN	]	[	IF	EXISTS	]	column_name	[	RESTRICT	|	CASCADE	]

				ALTER	[	COLUMN	]	column_name	[	SET	DATA	]	TYPE	data_type	[	COLLATE	

				ALTER	[	COLUMN	]	column_name	SET	DEFAULT	expression

				ALTER	[	COLUMN	]	column_name	DROP	DEFAULT

				ALTER	[	COLUMN	]	column_name	{	SET	|	DROP	}	NOT	NULL

				ALTER	[	COLUMN	]	column_name	SET	STATISTICS	integer

				ALTER	[	COLUMN	]	column_name	SET	(	attribute_option	=	value	[,	...	]	)

				ALTER	[	COLUMN	]	column_name	RESET	(	attribute_option	[,	...	]	)

				ALTER	[	COLUMN	]	column_name	SET	STORAGE	{	PLAIN	|	EXTERNAL	|	EXTENDED	|	MAIN	}

				ADD	table_constraint	[	NOT	VALID	]

				ADD	table_constraint_using_index

				ALTER	CONSTRAINT	constraint_name	[	DEFERRABLE	|	NOT	DEFERRABLE	]	[	INITIALLY	DEFERRED	|	INITIALLY	IMMEDIATE	]

				VALIDATE	CONSTRAINT	constraint_name

				DROP	CONSTRAINT	[	IF	EXISTS	]		constraint_name	[	RESTRICT	|	CASCADE	]

				DISABLE	TRIGGER	[	trigger_name	|	ALL	|	USER	]

				ENABLE	TRIGGER	[	trigger_name	|	ALL	|	USER	]

				ENABLE	REPLICA	TRIGGER	trigger_name

				ENABLE	ALWAYS	TRIGGER	trigger_name

				DISABLE	RULE	rewrite_rule_name

				ENABLE	RULE	rewrite_rule_name

				ENABLE	REPLICA	RULE	rewrite_rule_name

				ENABLE	ALWAYS	RULE	rewrite_rule_name

				DISABLE	ROW	LEVEL	SECURITY

				ENABLE	ROW	LEVEL	SECURITY

				FORCE	ROW	LEVEL	SECURITY

				NO	FORCE	ROW	LEVEL	SECURITY

				CLUSTER	ON	index_name

				SET	WITHOUT	CLUSTER



				SET	WITH	OIDS

				SET	WITHOUT	OIDS

				SET	TABLESPACE	new_tablespace

				SET	{	LOGGED	|	UNLOGGED	}

				SET	(	storage_parameter	=	value	[,	...	]	)

				RESET	(	storage_parameter	[,	...	]	)

				INHERIT	parent_table

				NO	INHERIT	parent_table

				OF	type_name

				NOT	OF

				OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}

				REPLICA	IDENTITY	{	DEFAULT	|	USING	INDEX	index_name	|	FULL	|	NOTHING}

	 table_constraint_using_index	

				[	CONSTRAINT	constraint_name	]

				{	UNIQUE	|	PRIMARY	KEY	}	USING	INDEX	index_name

				[	DEFERRABLE	|	NOT	DEFERRABLE	]	[	INITIALLY	DEFERRED	|	INITIALLY	IMMEDIATE	]



ALTER	TABLE	 	

ADD	COLUMN	[	IF	NOT	EXISTS	]

	 CREATE	TABLE	 IF	NOT	EXISTS

DROP	COLUMN	[	IF	EXISTS	]

	 	

SET	DATA	TYPE

	 	

SET/DROP	DEFAULT

	 INSERTUPDATE	

SET/DROP	NOT	NULL

	

SET	STATISTICS

ANALYZE	 	0		10000		
PostgreSQL	 	14.2	

SET	STATISTICSSHARE	UPDATE	EXCLUSIVE

SET	(	attribute_option	=	value	[,	...	]	)
RESET	(	attribute_option	[,	...	]	)



	 n_distinct

n_distinct_inherited	

	-1		 	-0.5		
14.2	

	 SHARE	UPDATE	EXCLUSIVE

SET	STORAGE

	 TOAST	

EXTENDED	 - PLAIN EXTENDED	

SET	STORAGE	 	

ADD	table_constraint	[	NOT	VALID	]

CREATE	TABLE	 NOT	VALID	

	 	

ADD	table_constraint_using_index

	 PRIMARY	KEYUNIQUE	

	 	B-	

PRIMARY	KEY	 NOT	NULL	

	

"" 	 ADD	PRIMARY	KEYADD	UNIQUE

:	 	 	



ALTER	CONSTRAINT

VALIDATE	CONSTRAINT

NOT	VALID	 	

	 	

SHARE	UPDATE	EXCLUSIVE		

DROP	CONSTRAINT	[	IF	EXISTS	]

IF	EXISTS	

DISABLE/ENABLE	[	REPLICA	|	ALWAYS	]	TRIGGER

	 	
session_replication_role	 "origin" "local"	

REPLICA	 "replica"	 ENABLE	ALWAYS	

SHARE	ROW	EXCLUSIVE

DISABLE/ENABLE	[	REPLICA	|	ALWAYS	]	RULE

	 /	

DISABLE/ENABLE	ROW	LEVEL	SECURITY

	 	



NO	FORCE/FORCE	ROW	LEVEL	SECURITY

	 	

CLUSTER	ON

CLUSTER	

SHARE	UPDATE	EXCLUSIVE

SET	WITHOUT	CLUSTER

	 CLUSTER	

SHARE	UPDATE	EXCLUSIVE

SET	WITH	OIDS

oid	 	5.4	 	OID	

ADD	COLUMN	oid	oid	 oid

SET	WITHOUT	OIDS

oid	 DROP	COLUMN	oid	RESTRICT	

SET	TABLESPACE

	 	

BY	 NOWAIT	

information_schema	 CREATE	TABLESPACE

SET	{	LOGGED	|	UNLOGGED	}

This	form	changes	the	table	from	unlogged	to	logged	or	vice-versa



(see	UNLOGGED).	It	cannot	be	applied	to	a	temporary	table.

SET	(	storage_parameter	=	value	[,	...	]	)

	 	 	

	fillfactor		autovacuum		 SHARE	UPDATE	EXCLUSIVE

:	 CREATE	TABLEWITH	(storage_parameter)	 OIDS	 ALTER	TABLE

SET	WITH	OIDS	SET	WITHOUT	OIDS	OID	

RESET	(	storage_parameter	[,	...	]	)

	 SET

INHERIT	parent_table

	 	

CHECK	

	 UNIQUEPRIMARY	KEY

NO	INHERIT	parent_table

	

OF	type_name

CREATE	TABLE	OF	

NOT	OF



OWNER

REPLICA	IDENTITY

	

FULL	 NOTHING	

RENAME

RENAME	 	

SET	SCHEMA

	

RENAME	SET	TABLESPACESET	SCHEMA		

ALTER	TABLE	 	

OF	 USAGE



IF	EXISTS

name

	 ONLY ONLY		

column_name

new_column_name

new_name

data_type

table_constraint

constraint_name

CASCADE



	 	

RESTRICT

trigger_name

ALL

	 	

USER

	

index_name

storage_parameter

value

parent_table

new_owner



new_tablespace

new_schema



COLUMN

ADD	COLUMN	 DEFAULT

DEFAULT	 	

CHECKNOT	NULL	

ALTER	TABLE	

DROP	COLUMN	 	SQL		

	 ALTER	TABLE	

ALTER	TABLE	MVCC		 	

SET	DATA	TYPEUSING	 	

	 	 USING SET	DATA	TYPE

DEFAULT	

	 	

	 DROP	COLUMN

TRIGGERCLUSTEROWNER	 TABLESPACE	



CREATE	TABLE		5	



varchar

ALTER	TABLE	distributors	ADD	COLUMN	address	varchar(30);

ALTER	TABLE	distributors	DROP	COLUMN	address	RESTRICT;

ALTER	TABLE	distributors

				ALTER	COLUMN	address	TYPE	varchar(80),

				ALTER	COLUMN	name	TYPE	varchar(100);

USING	Unix		 timestamp	with	time	zone

ALTER	TABLE	foo

				ALTER	COLUMN	foo_timestamp	SET	DATA	TYPE	timestamp	with	time	zone

				USING

								timestamp	with	time	zone	'epoch'	+	foo_timestamp	*	interval	'1	second';

ALTER	TABLE	foo

				ALTER	COLUMN	foo_timestamp	DROP	DEFAULT,

				ALTER	COLUMN	foo_timestamp	TYPE	timestamp	with	time	zone

				USING

								timestamp	with	time	zone	'epoch'	+	foo_timestamp	*	interval	'1	second',

				ALTER	COLUMN	foo_timestamp	SET	DEFAULT	now();



To	rename	an	existing	column:

ALTER	TABLE	distributors	RENAME	COLUMN	address	TO	city;

ALTER	TABLE	distributors	RENAME	TO	suppliers;

ALTER	TABLE	distributors	RENAME	CONSTRAINT	zipchk	TO	zip_check;

ALTER	TABLE	distributors	ALTER	COLUMN	street	SET	NOT	NULL;

ALTER	TABLE	distributors	ALTER	COLUMN	street	DROP	NOT	NULL;

ALTER	TABLE	distributors	ADD	CONSTRAINT	zipchk	CHECK	(char_length(zipcode)	=	5);



ALTER	TABLE	distributors	ADD	CONSTRAINT	zipchk	CHECK	(char_length(zipcode)	=	5)	NO	INHERIT;

ALTER	TABLE	distributors	DROP	CONSTRAINT	zipchk;

ALTER	TABLE	ONLY	distributors	DROP	CONSTRAINT	zipchk;

ALTER	TABLE	distributors	ADD	CONSTRAINT	distfk	FOREIGN	KEY	(address)	REFERENCES	addresses	(address);

ALTER	TABLE	distributors	ADD	CONSTRAINT	distfk	FOREIGN	KEY	(address)	REFERENCES	addresses	(address)	NOT	VALID;

ALTER	TABLE	distributors	VALIDATE	CONSTRAINT	distfk;



ALTER	TABLE	distributors	ADD	CONSTRAINT	dist_id_zipcode_key	UNIQUE	(dist_id,	zipcode);

ALTER	TABLE	distributors	ADD	PRIMARY	KEY	(dist_id);

ALTER	TABLE	distributors	SET	TABLESPACE	fasttablespace;

ALTER	TABLE	myschema.distributors	SET	SCHEMA	yourschema;

CREATE	UNIQUE	INDEX	CONCURRENTLY	dist_id_temp_idx	ON	distributors	(dist_id);

ALTER	TABLE	distributors	DROP	CONSTRAINT	distributors_pkey,

				ADD	CONSTRAINT	distributors_pkey	PRIMARY	KEY	USING	INDEX	dist_id_temp_idx;



ADD USING	INDEX	 DROPSET	DEFAULT	 SET	DATA	TYPE USING	SQL	

PostgreSQL	SQL		 ALTER	TABLE	

ALTER	TABLE	DROP	COLUMN	 	SQL	SQL	



CREATE	TABLE

ALTER	SYSTEM ALTER	TABLESPACE



PostgreSQL	9.6.0	



ALTER	TABLESPACE



ALTER	TABLESPACE	--	



ALTER	TABLESPACE	name	RENAME	TO	new_name

ALTER	TABLESPACE	name	OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}

ALTER	TABLESPACE	name	SET	(	tablespace_option	=	value	[,	...	]	)

ALTER	TABLESPACE	name	RESET	(	tablespace_option	[,	...	]	)



ALTER	TABLESPACE	

	



name

new_name

pg_	

new_owner

tablespace_option

	 seq_page_costrandom_page_cost

random_page_cost	 	I/O	



index_spacefast_raid

ALTER	TABLESPACE	index_space	RENAME	TO	fast_raid;

index_space

ALTER	TABLESPACE	index_space	OWNER	TO	mary;



	SQL		 ALTER	TABLESPACE



CREATE	TABLESPACE,	DROP	TABLESPACE

ALTER	TABLE ALTER	TEXT	SEARCH
CONFIGURATION



PostgreSQL	9.6.0	



ALTER	TEXT	SEARCH	CONFIGURATION



ALTER	TEXT	SEARCH	CONFIGURATION	--	



ALTER	TEXT	SEARCH	CONFIGURATION	name

				ADD	MAPPING	FOR	token_type	[,	...	]	WITH	dictionary_name	[,	...	]

ALTER	TEXT	SEARCH	CONFIGURATION	name

				ALTER	MAPPING	FOR	token_type	[,	...	]	WITH	dictionary_name	[,	...	]

ALTER	TEXT	SEARCH	CONFIGURATION	name

				ALTER	MAPPING	REPLACE	old_dictionary	WITH	new_dictionary

ALTER	TEXT	SEARCH	CONFIGURATION	name

				ALTER	MAPPING	FOR	token_type	[,	...	]	REPLACE	old_dictionary	WITH	

ALTER	TEXT	SEARCH	CONFIGURATION	name

				DROP	MAPPING	[	IF	EXISTS	]	FOR	token_type	[,	...	]

ALTER	TEXT	SEARCH	CONFIGURATION	name	RENAME	TO	new_name

ALTER	TEXT	SEARCH	CONFIGURATION	name	OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}

ALTER	TEXT	SEARCH	CONFIGURATION	name	SET	SCHEMA	new_schema



ALTER	TEXT	SEARCH	CONFIGURATION		

ALTER	TEXT	SEARCH	CONFIGURATION	



name

token_type

dictionary_name

	

old_dictionary

new_dictionary

old_dictionary	

new_name

new_owner

new_schema

ADD	MAPPING	FOR	 	



MAPPING	REPLACE	 new_dictionary	 old_dictionary	 FOR	

MAPPING	 IF	EXISTS



my_configenglish	 swedish

ALTER	TEXT	SEARCH	CONFIGURATION	my_config

		ALTER	MAPPING	REPLACE	english	WITH	swedish;



	SQL		 ALTER	TEXT	SEARCH	CONFIGURATION	



CREATE	TEXT	SEARCH	CONFIGURATION,	DROP	TEXT	SEARCH
CONFIGURATION

ALTER	TABLESPACE ALTER	TEXT	SEARCH
DICTIONARY



PostgreSQL	9.6.0	



ALTER	TEXT	SEARCH	DICTIONARY



ALTER	TEXT	SEARCH	DICTIONARY	--	



ALTER	TEXT	SEARCH	DICTIONARY	name	(

				option	[	=	value	]	[,	...	]

)

ALTER	TEXT	SEARCH	DICTIONARY	name	RENAME	TO	new_name

ALTER	TEXT	SEARCH	DICTIONARY	name	OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}

ALTER	TEXT	SEARCH	DICTIONARY	name	SET	SCHEMA	new_schema



ALTER	TEXT	SEARCH	DICTIONARY	 	

	 ALTER	TEXT	SEARCH	DICTIONARY



name

option

value

	

new_name

new_owner

new_schema



	Snowball	

ALTER	TEXT	SEARCH	DICTIONARY	my_dict	(	StopWords	=	newrussian	);

dutch

ALTER	TEXT	SEARCH	DICTIONARY	my_dict	(	language	=	dutch,	StopWords	);

""

ALTER	TEXT	SEARCH	DICTIONARY	my_dict	(	dummy	);

	



	SQL		 ALTER	TEXT	SEARCH	DICTIONARY



CREATE	TEXT	SEARCH	DICTIONARY,	DROP	TEXT	SEARCH
DICTIONARY

ALTER	TEXT	SEARCH
CONFIGURATION

ALTER	TEXT	SEARCH
PARSER



PostgreSQL	9.6.0	



ALTER	TEXT	SEARCH	PARSER



ALTER	TEXT	SEARCH	PARSER	--	



ALTER	TEXT	SEARCH	PARSER	name	RENAME	TO	new_name

ALTER	TEXT	SEARCH	PARSER	name	SET	SCHEMA	new_schema



ALTER	TEXT	SEARCH	PARSER	

ALTER	TEXT	SEARCH	PARSER



name

new_name

new_schema



	SQL		 ALTER	TEXT	SEARCH	PARSER



CREATE	TEXT	SEARCH	PARSER,	DROP	TEXT	SEARCH	PARSER

ALTER	TEXT	SEARCH
DICTIONARY

ALTER	TEXT	SEARCH
TEMPLATE



PostgreSQL	9.6.0	



ALTER	TEXT	SEARCH	TEMPLATE



ALTER	TEXT	SEARCH	TEMPLATE	--	



ALTER	TEXT	SEARCH	TEMPLATE	name	RENAME	TO	new_name

ALTER	TEXT	SEARCH	TEMPLATE	name	SET	SCHEMA	new_schema



ALTER	TEXT	SEARCH	TEMPLATE	

ALTER	TEXT	SEARCH	TEMPLATE



name

new_name

new_schema



	SQL		 ALTER	TEXT	SEARCH	TEMPLATE



CREATE	TEXT	SEARCH	TEMPLATE,	DROP	TEXT	SEARCH
TEMPLATE

ALTER	TEXT	SEARCH
PARSER ALTER	TRIGGER



PostgreSQL	9.6.0	



ALTER	TRIGGER



ALTER	TRIGGER	--	



ALTER	TRIGGER	name	ON	table_name	RENAME	TO	new_name

ALTER	TRIGGER	name	ON	table_name	DEPENDS	ON	EXTENSION	extension_name



ALTER	TRIGGER	 RENAME	



name

table_name

new_name

extension_name



ALTER	TABLE	 ALTER	TRIGGER ALTER	TRIGGER



ALTER	TRIGGER	emp_stamp	ON	emp	RENAME	TO	emp_track_chgs;

ALTER	TRIGGER	emp_stamp	ON	emp	DEPENDS	ON	EXTENSION	emplib;



ALTER	TRIGGER	 PostgreSQL	SQL	



ALTER	TABLE

ALTER	TEXT	SEARCH
TEMPLATE ALTER	TYPE



PostgreSQL	9.6.0	



ALTER	TYPE



ALTER	TYPE	--		



ALTER	TYPE	name	action	[,	...	]

ALTER	TYPE	name	OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}

ALTER	TYPE	name	RENAME	ATTRIBUTE	attribute_name	TO	new_attribute_name

ALTER	TYPE	name	RENAME	TO	new_name

ALTER	TYPE	name	SET	SCHEMA	new_schema

ALTER	TYPE	name	ADD	VALUE	[	IF	NOT	EXISTS	]	new_enum_value	[	{	BEFORE	|	AFTER	}	

action	

				ADD	ATTRIBUTE	attribute_name	data_type	[	COLLATE	collation	]	[	CASCADE	|	RESTRICT	]

				DROP	ATTRIBUTE	[	IF	EXISTS	]	attribute_name	[	CASCADE	|	RESTRICT	]

				ALTER	ATTRIBUTE	attribute_name	[	SET	DATA	]	TYPE	data_type	[	COLLATE	



ALTER	TYPE	

ADD	ATTRIBUTE

	 CREATE	TYPE

DROP	ATTRIBUTE	[	IF	EXISTS	]

	 IF	EXISTS	

SET	DATA	TYPE

OWNER

RENAME

SET	SCHEMA

ADD	VALUE	[	IF	NOT	EXISTS	]	[	BEFORE	|	AFTER	]

BEFORE	 AFTER	

IF	NOT	EXISTS	

CASCADE



RESTRICT

	

ADD	ATTRIBUTEDROP	ATTRIBUTEALTER	ATTRIBUTE	 	

ALTER	TYPE	 	 CREATE



name

new_name

new_owner

new_schema

attribute_name

new_attribute_name

data_type

new_enum_value

	

existing_enum_value



	



ALTER	TYPE	...	ADD	VALUE	

	 BEFOREAFTER



ALTER	TYPE	electronic_mail	RENAME	TO	email;

email	 joe

ALTER	TYPE	email	OWNER	TO	joe;

email	 customers

ALTER	TYPE	email	SET	SCHEMA	customers;

ALTER	TYPE	compfoo	ADD	ATTRIBUTE	f3	int;

ALTER	TYPE	colors	ADD	VALUE	'orange'	AFTER	'red';



	SQL		 PostgreSQL	



CREATE	TYPE,	DROP	TYPE

ALTER	TRIGGER ALTER	USER



PostgreSQL	9.6.0	



ALTER	USER



ALTER	USER	--	



ALTER	USER	role_specification	[	WITH	]	option	[	...	]

	 option	

						SUPERUSER	|	NOSUPERUSER

				|	CREATEDB	|	NOCREATEDB

				|	CREATEROLE	|	NOCREATEROLE

				|	INHERIT	|	NOINHERIT

				|	LOGIN	|	NOLOGIN

				|	REPLICATION	|	NOREPLICATION

				|	BYPASSRLS	|	NOBYPASSRLS

				|	CONNECTION	LIMIT	connlimit

				|	[	ENCRYPTED	|	UNENCRYPTED	]	PASSWORD	'password'

				|	VALID	UNTIL	'timestamp'

ALTER	USER	name	RENAME	TO	new_name

ALTER	USER	role_specification	SET	configuration_parameter	{	TO	|	=	}	{	

ALTER	USER	role_specification	SET	configuration_parameter	FROM	CURRENT

ALTER	USER	role_specification	RESET	configuration_parameter

ALTER	USER	role_specification	RESET	ALL

	 role_specification	

				[	GROUP	]	role_name

		|	CURRENT_USER

		|	SESSION_USER



ALTER	USER	 ALTER	ROLE



ALTER	USER	 PostgreSQLSQL		



ALTER	ROLE

ALTER	TYPE ALTER	USER
MAPPING



PostgreSQL	9.6.0	



ALTER	USER	MAPPING



ALTER	USER	MAPPING	--	



ALTER	USER	MAPPING	FOR	{	user_name	|	USER	|	CURRENT_USER	|	SESSION_USER	|	PUBLIC	}

				SERVER	server_name

				OPTIONS	(	[	ADD	|	SET	|	DROP	]	option	['value']	[,	...	]	)



ALTER	USER	MAPPING

	



user_name

CURRENT_USERUSER	 PUBLIC

server_name

OPTIONS	(	[	ADD	|	SET	|	DROP	]	option	['value']	[,	...	]	)

ADD	SETDROP	



	foobob

ALTER	USER	MAPPING	FOR	bob	SERVER	foo	OPTIONS	(SET	password	'public');



ALTER	USER	MAPPING	ISO/IEC	9075-9	 (SQL/MED)

USER	MAPPING	 DROP	USER	MAPPING	 FOR	IBM	DB2		SQL/MED	

ALTER	USER	MAPPING	 PostgreSQL	



CREATE	USER	MAPPING,	DROP	USER	MAPPING

ALTER	USER ALTER	VIEW



PostgreSQL	9.6.0	



ALTER	VIEW



ALTER	VIEW	--	



ALTER	VIEW	[	IF	EXISTS	]	name	ALTER	[	COLUMN	]	column_name	SET	DEFAULT	

ALTER	VIEW	[	IF	EXISTS	]	name	ALTER	[	COLUMN	]	column_name	DROP	DEFAULT

ALTER	VIEW	[	IF	EXISTS	]	name	OWNER	TO	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}

ALTER	VIEW	[	IF	EXISTS	]	name	RENAME	TO	new_name

ALTER	VIEW	[	IF	EXISTS	]	name	SET	SCHEMA	new_schema

ALTER	VIEW	[	IF	EXISTS	]	name	SET	(	view_option_name	[=	view_option_value

ALTER	VIEW	[	IF	EXISTS	]	name	RESET	(	view_option_name	[,	...	]	)



ALTER	VIEW	 CREATE	OR	REPLACE	VIEW

ALTER	VIEW	 CREATE



name

IF	EXISTS

SET/DROP	DEFAULT

	 INSERTUPDATE	

new_owner

new_name

new_schema

SET	(	view_option_name	[=	view_option_value]	[,	...	]	)
RESET	(	view_option_name	[,	...	]	)

check_option	(string)

local	 cascaded



security_barrier	(boolean)

	 truefalse



ALTER	TABLE	 ALTER	TABLE



foo	 bar

ALTER	VIEW	foo	RENAME	TO	bar;

CREATE	TABLE	base_table	(id	int,	ts	timestamptz);

CREATE	VIEW	a_view	AS	SELECT	*	FROM	base_table;

ALTER	VIEW	a_view	ALTER	COLUMN	ts	SET	DEFAULT	now();

INSERT	INTO	base_table(id)	VALUES(1);		--	ts	will	receive	a	NULL

INSERT	INTO	a_view(id)	VALUES(2);		--	ts	will	receive	the	current	time



ALTER	VIEWPostgreSQL		SQL	



CREATE	VIEW,	DROP	VIEW

ALTER	USER
MAPPING ANALYZE



PostgreSQL	9.6.0	



ANALYZE



ANALYZE	--	



ANALYZE	[	VERBOSE	]	[	table_name	[	(	column_name	[,	...]	)	]	]



ANALYZE pg_statistic

ANALYZE ANALYZE



VERBOSE

table_name

column_name



VERBOSE ANALYZE



ANALYZEANALYZE

PostgreSQL 	24.1.6	 ANALYZE ANALYZE VACUUM

ANALYZE

ANALYZE

ANALYZE ANALYZE 	24	

ANALYZE ANALYZE EXPLAIN ANALYZE

ANALYZE

default_statistics_target ALTER	TABLE	...	ALTER	COLUMN	...	SET

STATISTICS ALTER	TABLE	100 ANALYZEpg_statistic

WHEREGROUP	BYORDER	BY

ANALYZE

ANALYZE ALTER	TABLE	...	ALTER	COLUMN	...	SET

(n_distinct	=	...) ALTER	TABLE

ANALYZE ANALYZE

ANALYZE

ANALYZE



SQL	 ANALYZE



VACUUM,	vacuumdb,		19.4.4	 ,		24.1.6	

ALTER	VIEW BEGIN



PostgreSQL	9.6.0	



BEGIN



BEGIN	--	



BEGIN	[	WORK	|	TRANSACTION	]	[	transaction_mode	[,	...]	]

	 transaction_mode	

				ISOLATION	LEVEL	{	SERIALIZABLE	|	REPEATABLE	READ	|	READ	COMMITTED	|	READ	UNCOMMITTED	}

				READ	WRITE	|	READ	ONLY

				[	NOT	]	DEFERRABLE



BEGIN	 BEGIN	

	 	

/	 	CPU		

/	 SET	TRANSACTION



WORKTRANSACTION

	 SET	TRANSACTION



START	TRANSACTIONBEGIN	

COMMIT	 ROLLBACK

BEGIN	 	

	 transaction_modes	



BEGIN;



BEGIN	 PostgreSQL	 SQL	 START	TRANSACTION	

DEFERRABLE	transaction_mode	 PostgreSQL

BEGIN	SQL		



COMMIT,	ROLLBACK,	START	TRANSACTION,	SAVEPOINT

ANALYZE CHECKPOINT



PostgreSQL	9.6.0	



CHECKPOINT



CHECKPOINT	--	



CHECKPOINT



	 	

CHECKPOINT	 	 	19.5.2	

CHECKPOINT	 	30.4	 	

CHECKPOINT



CHECKPOINT	 PostgreSQL

BEGIN CLOSE



PostgreSQL	9.6.0	



CLOSE



CLOSE	--	



CLOSE	{	name	|	ALL	}



CLOSE	 	

COMMIT	 ROLLBACK	 	



name

ALL

	



PostgreSQL	 OPEN	 DECLARE

pg_cursors	

	 CLOSE	



liahona

CLOSE	liahona;



CLOSE	SQL		 CLOSE	ALLPostgreSQL	



DECLARE,	FETCH,	MOVE

CHECKPOINT CLUSTER



PostgreSQL	9.6.0	



CLUSTER



CLUSTER	--	



CLUSTER	[VERBOSE]	table_name	[	USING	index_name	]

CLUSTER	[VERBOSE]



CLUSTERPostgreSQL	 index_name		 table_name		

	 	

PostgreSQL		 CLUSTER	table_name

WITHOUT	CLUSTER	

CLUSTER	 	

ACCESS	EXCLUSIVE	



table_name

index_name

VERBOSE



	 	

CLUSTER	 	B		

	 	

	 	

maintenance_work_mem		

	 ANALYZE	

CLUSTER	 	



employees_ind	 employees

CLUSTER	employees	USING	employees_ind;

employees

CLUSTER	employees;

CLUSTER;



	SQL	 CLUSTER

	8.3	 PostgreSQL

CLUSTER	index_name	ON	table_name



clusterdb

CLOSE COMMENT



PostgreSQL	9.6.0	



COMMENT



COMMENT	--	



COMMENT	ON

{

		ACCESS	METHOD	object_name	|

		AGGREGATE	aggregate_name	(	aggregate_signature	)	|

		CAST	(source_type	AS	target_type)	|

		COLLATION	object_name	|

		COLUMN	relation_name.column_name	|

		CONSTRAINT	constraint_name	ON	table_name	|

		CONSTRAINT	constraint_name	ON	DOMAIN	domain_name	|

		CONVERSION	object_name	|

		DATABASE	object_name	|

		DOMAIN	object_name	|

		EXTENSION	object_name	|

		EVENT	TRIGGER	object_name	|

		FOREIGN	DATA	WRAPPER	object_name	|

		FOREIGN	TABLE	object_name	|

		FUNCTION	function_name	(	[	[	argmode	]	[	argname	]	argtype	[,	...]	]	)	|

		INDEX	object_name	|

		LARGE	OBJECT	large_object_oid	|

		MATERIALIZED	VIEW	object_name	|

		OPERATOR	operator_name	(left_type,	right_type)	|

		OPERATOR	CLASS	object_name	USING	index_method	|

		OPERATOR	FAMILY	object_name	USING	index_method	|

		POLICY	policy_name	ON	table_name	|

		[	PROCEDURAL	]	LANGUAGE	object_name	|

		ROLE	object_name	|

		RULE	rule_name	ON	table_name	|

		SCHEMA	object_name	|

		SEQUENCE	object_name	|

		SERVER	object_name	|

		TABLE	object_name	|

		TABLESPACE	object_name	|

		TEXT	SEARCH	CONFIGURATION	object_name	|

		TEXT	SEARCH	DICTIONARY	object_name	|

		TEXT	SEARCH	PARSER	object_name	|

		TEXT	SEARCH	TEMPLATE	object_name	|

		TRANSFORM	FOR	type_name	LANGUAGE	lang_name	|

		TRIGGER	trigger_name	ON	table_name	|

		TYPE	object_name	|

		VIEW	object_name

}	IS	'text'

	 aggregate_signature	



*	|

[	argmode	]	[	argname	]	argtype	[	,	...	]	|

[	[	argmode	]	[	argname	]	argtype	[	,	...	]	]	ORDER	BY	[	argmode	]	[	



COMMENT

	 COMMENT

	 COMMENT	ON	ROLE

psql\d		 psql	

	9-67



object_namerelation_name.column_name
aggregate_name

constraint_name

function_name

operator_name

policy_name

rule_name

trigger_name

	 	
relation_name	

table_name

domain_name

	

source_type

target_type

argmode

IN	OUTINOUTVARIADIC	 IN	

argname

	 COMMENT	

argtype



large_object_oid

	OID

left_type

right_type

	 NONE

PROCEDURAL

type_name

lang_name

text

NULL



	 	



mytable

COMMENT	ON	TABLE	mytable	IS	'This	is	my	table.';

COMMENT	ON	TABLE	mytable	IS	NULL;

COMMENT	ON	ACCESS	METHOD	rtree	IS	'R-Tree	access	method';

COMMENT	ON	AGGREGATE	my_aggregate	(double	precision)	IS	'Computes	sample	variance';

COMMENT	ON	CAST	(text	AS	int4)	IS	'Allow	casts	from	text	to	int4';

COMMENT	ON	COLLATION	"fr_CA"	IS	'Canadian	French';

COMMENT	ON	COLUMN	my_table.my_column	IS	'Employee	ID	number';

COMMENT	ON	CONVERSION	my_conv	IS	'Conversion	to	UTF8';

COMMENT	ON	CONSTRAINT	bar_col_cons	ON	bar	IS	'Constrains	column	col';

COMMENT	ON	CONSTRAINT	dom_col_constr	ON	DOMAIN	dom	IS	'Constrains	col	of	domain';

COMMENT	ON	DATABASE	my_database	IS	'Development	Database';

COMMENT	ON	DOMAIN	my_domain	IS	'Email	Address	Domain';

COMMENT	ON	EXTENSION	hstore	IS	'implements	the	hstore	data	type';

COMMENT	ON	FOREIGN	DATA	WRAPPER	mywrapper	IS	'my	foreign	data	wrapper';

COMMENT	ON	FOREIGN	TABLE	my_foreign_table	IS	'Employee	Information	in	other	database';

COMMENT	ON	FUNCTION	my_function	(timestamp)	IS	'Returns	Roman	Numeral';

COMMENT	ON	INDEX	my_index	IS	'Enforces	uniqueness	on	employee	ID';

COMMENT	ON	LANGUAGE	plpython	IS	'Python	support	for	stored	procedures';

COMMENT	ON	LARGE	OBJECT	346344	IS	'Planning	document';

COMMENT	ON	MATERIALIZED	VIEW	my_matview	IS	'Summary	of	order	history';

COMMENT	ON	OPERATOR	^	(text,	text)	IS	'Performs	intersection	of	two	texts';

COMMENT	ON	OPERATOR	-	(NONE,	integer)	IS	'Unary	minus';

COMMENT	ON	OPERATOR	CLASS	int4ops	USING	btree	IS	'4	byte	integer	operators	for	btrees';

COMMENT	ON	OPERATOR	FAMILY	integer_ops	USING	btree	IS	'all	integer	operators	for	btrees';

COMMENT	ON	POLICY	my_policy	ON	mytable	IS	'Filter	rows	by	users';

COMMENT	ON	ROLE	my_role	IS	'Administration	group	for	finance	tables';

COMMENT	ON	RULE	my_rule	ON	my_table	IS	'Logs	updates	of	employee	records';

COMMENT	ON	SCHEMA	my_schema	IS	'Departmental	data';



COMMENT	ON	SEQUENCE	my_sequence	IS	'Used	to	generate	primary	keys';

COMMENT	ON	SERVER	myserver	IS	'my	foreign	server';

COMMENT	ON	TABLE	my_schema.my_table	IS	'Employee	Information';

COMMENT	ON	TABLESPACE	my_tablespace	IS	'Tablespace	for	indexes';

COMMENT	ON	TEXT	SEARCH	CONFIGURATION	my_config	IS	'Special	word	filtering';

COMMENT	ON	TEXT	SEARCH	DICTIONARY	swedish	IS	'Snowball	stemmer	for	Swedish	language';

COMMENT	ON	TEXT	SEARCH	PARSER	my_parser	IS	'Splits	text	into	words';

COMMENT	ON	TEXT	SEARCH	TEMPLATE	snowball	IS	'Snowball	stemmer';

COMMENT	ON	TRANSFORM	FOR	hstore	LANGUAGE	plpythonu	IS	'Transform	between	hstore	and	Python	dict';

COMMENT	ON	TRIGGER	my_trigger	ON	my_table	IS	'Used	for	RI';

COMMENT	ON	TYPE	complex	IS	'Complex	number	data	type';

COMMENT	ON	VIEW	my_view	IS	'View	of	departmental	costs';



SQL	 COMMENT

CLUSTER COMMIT



PostgreSQL	9.6.0	



COMMIT



COMMIT	--	



COMMIT	[	WORK	|	TRANSACTION	]



COMMIT	 	



WORKTRANSACTION



ROLLBACK

COMMIT	



COMMIT;



SQL		 COMMITCOMMIT	WORK



BEGIN,	ROLLBACK

COMMENT COMMIT	PREPARED



PostgreSQL	9.6.0	



COMMIT	PREPARED



COMMIT	PREPARED	--	



COMMIT	PREPARED	transaction_id



COMMIT	PREPARED



transaction_id



	

pg_prepared_xacts	



foobar

COMMIT	PREPARED	'foobar';



COMMIT	PREPARED	 PostgreSQL	 	X/Open	XA	



PREPARE	TRANSACTION,	ROLLBACK	PREPARED

COMMIT COPY
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COPY



COPY	--	



COPY	table_name	[	(	column_name	[,	...]	)	]

				FROM	{	'filename'	|	PROGRAM	'command'	|	STDIN	}

				[	[	WITH	]	(	option	[,	...]	)	]

COPY	{	table_name	[	(	column_name	[,	...]	)	]	|	(	query	)	}

				TO	{	'filename'	|	PROGRAM	'command'	|	STDOUT	}

				[	[	WITH	]	(	option	[,	...]	)	]

	 option	

				FORMAT	format_name

				OIDS	[	boolean	]

				FREEZE	[	boolean	]

				DELIMITER	'delimiter_character'

				NULL	'null_string'

				HEADER	[	boolean	]

				QUOTE	'quote_character'

				ESCAPE	'escape_character'

				FORCE_QUOTE	{	(	column_name	[,	...]	)	|	*	}

				FORCE_NOT_NULL	(	column_name	[,	...]	)

				FORCE_NULL	(	column_name	[,	...]	)

				ENCODING	'encoding_name'



COPY	PostgreSQL	 COPY	TO	 COPY	FROM

COPY	 	

COPY	 PostgreSQL	 	

PostgreSQL	 STDINSTDOUT	



table_name

column_name

query

SELECT	VALUES	INSERTUPDATE	 DELETE

INSERTUPDATE	 DELETE	RETURNING		 	

filename

	 Windows		

PROGRAM

COPY	FROM	 COPY	TO	

	shell		 	shell		shell		

STDIN

STDOUT

boolean



TRUE	ON1	 FALSEOFF0	

FORMAT

	 text	csv binary	 text

OIDS

	OID	OID		 OIDS

FREEZE

	 VACUUM	FREEZE	

	 	MVCC		

DELIMITER

	 CSV	

NULL

	 \N-N CSV	 	

:	 COPY	FROM	 	

HEADER

	 	

QUOTE



	 	

ESCAPE

QUOTE	 QUOTE	

FORCE_QUOTE

NULL	 NULL *	 NULL	

FORCE_NOT_NULL

	 	

FORCE_NULL

	 NULL

ENCODING

encoding_name	



COPY

COPY	count

	 count	

:	 COPY	...	TO	STDOUT	 psql\copy	...	to	stdout	psql



COPY	 COPY	(SELECT	*	FROM	viewname)	TO	...

COPY	 	 COPY	table	TO	

FROM	table)	TO	...	

COPY	TO	 COPY	FROM	

COPY	 	

	 PostgreSQL	 COPY	

COPY	psql	 \copy	 \copy	 COPY	FROM	STDINCOPY	TO	STDOUT/	

\copy	

COPY	 COPY	TO		

PROGRAM	 	SELinux

COPY	FROM	

COPY	 DateStyle	 DateStyle	 PostgreSQL

IntervalStyle	 sql_standard	

	 ENCODING

COPY	 COPY	TO	 COPY	FROM	

FORCE_NULLFORCE_NOT_NULL	 	



text	 	

- \.	 	

\	 COPY	 	

COPY	TO	 COPY	FROM	

COPY	FROM

\b 	(ASCII	8)
\f 	(ASCII	12)
\n 	(ASCII	10)
\r 	(ASCII	13)
\t 	(ASCII	9)
\v 	(ASCII	11)
\digits

\xdigits x

COPY	TO	

	 	



COPY	 \n\r	

COPY	TO	Unix		 "\n"	Microsoft	Windows	 /

COPY	TO	STDOUT"\n"	 COPY	FROM	 /	

CSV	

	 CSV	

DELIMITER	 QUOTE NULL	

FORCE_QUOTE

CSVNULL	 PostgreSQLCOPY	 NULLNULL	

""	 FORCE_NOT_NULL	 NULL	

CSV	 \.	

:	 CSV	 	 DELIMITER	

:	 CSV		CSV	

:	 	CSV		 	



binary	 / CSV	 	

binary	

:	 7.4	 PostgreSQL	

	15		

11-PGCOPY\n\377\r\n\0	—				8		

32-		0	 LSB	31 MSB		16-31			
	0-15			

	16

	1	OID	0

32-			

		



	 	

	16				32		-1		NULL	
	NULL	

	

	 PostgreSQL	 *send*recv	 src/backend/utils/adt/	

	OIDOID			—			4		8		OID		OID	

	-1		16		

	-1		



|

COPY	country	TO	STDOUT	(DELIMITER	'|');

country

COPY	country	FROM	'/usr1/proj/bray/sql/country_data';

	'A'	

COPY	(SELECT	*	FROM	country	WHERE	country_name	LIKE	'A%')	TO	'/usr1/proj/bray/sql/a_list_countries.copy';

COPY	country	TO	PROGRAM	'gzip	>	/usr1/proj/bray/sql/country_data.gz';

STDIN

AF						AFGHANISTAN

AL						ALBANIA

DZ						ALGERIA

ZM						ZAMBIA

ZW						ZIMBABWE



	Unix		 od	-c	

0000000			P			G			C			O			P			Y		\n	377		\r		\n		\0		\0		\0		\0		\0		\0

0000020		\0		\0		\0		\0	003		\0		\0		\0	002			A			F		\0		\0		\0	013			A

0000040			F			G			H			A			N			I			S			T			A			N	377	377	377	377		\0	003

0000060		\0		\0		\0	002			A			L		\0		\0		\0	007			A			L			B			A			N			I

0000100			A	377	377	377	377		\0	003		\0		\0		\0	002			D			Z		\0		\0		\0

0000120	007			A			L			G			E			R			I			A	377	377	377	377		\0	003		\0		\0

0000140		\0	002			Z			M		\0		\0		\0	006			Z			A			M			B			I			A	377	377

0000160	377	377		\0	003		\0		\0		\0	002			Z			W		\0		\0		\0		\b			Z			I

0000200			M			B			A			B			W			E	377	377	377	377	377	377



SQL	 COPY

PostgreSQL	9.0		

COPY	table_name	[	(	column_name	[,	...]	)	]

				FROM	{	'filename'	|	STDIN	}

				[	[	WITH	]

										[	BINARY	]

										[	OIDS	]

										[	DELIMITER	[	AS	]	'delimiter'	]

										[	NULL	[	AS	]	'null	string'	]

										[	CSV	[	HEADER	]

																[	QUOTE	[	AS	]	'quote'	]

																[	ESCAPE	[	AS	]	'escape'	]

																[	FORCE	NOT	NULL	column_name	[,	...]	]	]	]

COPY	{	table_name	[	(	column_name	[,	...]	)	]	|	(	query	)	}

				TO	{	'filename'	|	STDOUT	}

				[	[	WITH	]

										[	BINARY	]

										[	OIDS	]

										[	DELIMITER	[	AS	]	'delimiter'	]

										[	NULL	[	AS	]	'null	string'	]

										[	CSV	[	HEADER	]

																[	QUOTE	[	AS	]	'quote'	]

																[	ESCAPE	[	AS	]	'escape'	]

																[	FORCE	QUOTE	{	column_name	[,	...]	|	*	}	]	]	]

BINARYCSV	 FORMAT

PostgreSQL	7.3		

COPY	[	BINARY	]	table_name	[	WITH	OIDS	]

				FROM	{	'filename'	|	STDIN	}

				[	[USING]	DELIMITERS	'delimiter'	]

				[	WITH	NULL	AS	'null	string'	]



COPY	[	BINARY	]	table_name	[	WITH	OIDS	]

				TO	{	'filename'	|	STDOUT	}

				[	[USING]	DELIMITERS	'delimiter'	]

				[	WITH	NULL	AS	'null	string'	]

COMMIT	PREPARED CREATE	ACCESS
METHOD



PostgreSQL	9.6.0	



CREATE	ACCESS	METHOD



CREATE	ACCESS	METHOD	--	



CREATE	ACCESS	METHOD	name

				TYPE	access_method_type

				HANDLER	handler_function



CREATE	ACCESS	METHOD



name

access_method_type

INDEX

handler_function

handler_function internal INDEX

index_am_handler	C		API	 	59	 	API



heptree_handlerheptree

CREATE	ACCESS	METHOD	heptree	TYPE	INDEX	HANDLER	heptree_handler;



CREATE	ACCESS	METHODPostgreSQL



DROP	ACCESS	METHOD,	CREATE	OPERATOR	CLASS,	CREATE
OPERATOR	FAMILY

COPY CREATE
AGGREGATE



PostgreSQL	9.6.0	



CREATE	AGGREGATE



CREATE	AGGREGATE	--	



CREATE	AGGREGATE	name	(	[	argmode	]	[	argname	]	arg_data_type	[	,	...	]	)	(

				SFUNC	=	sfunc,

				STYPE	=	state_data_type

				[	,	SSPACE	=	state_data_size	]

				[	,	FINALFUNC	=	ffunc	]

				[	,	FINALFUNC_EXTRA	]

				[	,	COMBINEFUNC	=	combinefunc	]

				[	,	SERIALFUNC	=	serialfunc	]

				[	,	DESERIALFUNC	=	deserialfunc	]

				[	,	INITCOND	=	initial_condition	]

				[	,	MSFUNC	=	msfunc	]

				[	,	MINVFUNC	=	minvfunc	]

				[	,	MSTYPE	=	mstate_data_type	]

				[	,	MSSPACE	=	mstate_data_size	]

				[	,	MFINALFUNC	=	mffunc	]

				[	,	MFINALFUNC_EXTRA	]

				[	,	MINITCOND	=	minitial_condition	]

				[	,	SORTOP	=	sort_operator	]

				[	,	PARALLEL	=	{	SAFE	|	RESTRICTED	|	UNSAFE	}	]

)

CREATE	AGGREGATE	name	(	[	[	argmode	]	[	argname	]	arg_data_type	[	,	...	]	]

																								ORDER	BY	[	argmode	]	[	argname	]	arg_data_type

				SFUNC	=	sfunc,

				STYPE	=	state_data_type

				[	,	SSPACE	=	state_data_size	]

				[	,	FINALFUNC	=	ffunc	]

				[	,	FINALFUNC_EXTRA	]

				[	,	INITCOND	=	initial_condition	]

				[	,	HYPOTHETICAL	]

				[	,	PARALLEL	=	{	SAFE	|	RESTRICTED	|	UNSAFE	}	]

)

CREATE	AGGREGATE	name	(

				BASETYPE	=	base_type,

				SFUNC	=	sfunc,

				STYPE	=	state_data_type

				[	,	SSPACE	=	state_data_size	]

				[	,	FINALFUNC	=	ffunc	]

				[	,	FINALFUNC_EXTRA	]

				[	,	COMBINEFUNC	=	combinefunc	]

				[	,	SERIALFUNC	=	serialfunc	]



				[	,	DESERIALFUNC	=	deserialfunc	]

				[	,	INITCOND	=	initial_condition	]

				[	,	MSFUNC	=	msfunc	]

				[	,	MINVFUNC	=	minvfunc	]

				[	,	MSTYPE	=	mstate_data_type	]

				[	,	MSSPACE	=	mstate_data_size	]

				[	,	MFINALFUNC	=	mffunc	]

				[	,	MFINALFUNC_EXTRA	]

				[	,	MINITCOND	=	minitial_condition	]

				[	,	SORTOP	=	sort_operator	]

)



CREATE	AGGREGATE	 	

CREATE	AGGREGATE	myschema.myagg	...	

	 	

	 	 sfunc	 	

sfunc(	internal-state,	next-data-values	)	--->	next-internal-state

ffunc(	internal-state	)	--->	aggregate-value

PostgreSQL	 stype	 	

	 text	

"strict"	 	

arg_data_type	 	

	 	

"strict"	 	

	 	

get_fn_expr_argtype

	36.10.1	 	 	 MSFUNCMINVFUNC	 MSTYPE MSPACE

MFINALFUNCMFINALFUNC_EXTRA	MINITCOND MINVFUNC	



ORDER	BY	 	 HYPOTHETICAL

	36.10.4	 	 COMBINEFUNC	 state_data_type	internal

DESERIALFUNC	 PARALLEL	SAFE

MINMAX	 	

SELECT	agg(col)	FROM	tab;

SELECT	col	FROM	tab	ORDER	BY	col	USING	sortop	LIMIT	1;

	

	 USAGE	



name

argmode

INVARIADIC	 OUT IN	

argname

arg_data_type

	 *	

base_type

CREATE	AGGREGATE	 basetype	

sfunc

	 N-	 sfunc	 N

	

	

state_data_type

state_data_size



	 state_data_type

ffunc

	

	

FINALFUNC_EXTRA	 	NULL		

combinefunc

combinefunc	 	 combinefunc

state_data_type	 	 sfunc	

combinefunc	 state_data_type	 state_data_type

state_data_type	internal	 combinefunc	 strict	

serialfunc

state_data_type	internal	

deserialfunc

deserialfunc

	 state_data_type	

initial_condition

state_data_type	

msfunc



	 	

minvfunc

	 msfunc	

mstate_data_type

mstate_data_size

	 state_data_size

mffunc

	

mstate_data_type	

minitial_condition

	 initial_condition

sort_operator

MIN-	MAX-	 	

PARALLEL

PARALLEL	SAFEPARALLEL	RESTRICTEDPARALLEL	UNSAFE	 CREATE

FUNCTION	 PARALLEL	UNSAFE	 PARALLEL	RESTRICTED

HYPOTHETICAL



	

CREATE	AGGREGATE	



	 SFUNC	=	public.sum	—		

	 UNBOUNDED	PRECEDING

	NULL		 	NULL	

	 PostgreSQL	

	 WITHIN	GROUPVARIADIC	

"any"	 VARIADIC	"any"	

VARIADIC	"any"	 	

	 DISTINCTORDER	BY	



	36.10	



CREATE	AGGREGATE	 PostgreSQLSQL		



ALTER	AGGREGATE,	DROP	AGGREGATE

CREATE	ACCESS
METHOD CREATE	CAST
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CREATE	CAST



CREATE	CAST	--	



CREATE	CAST	(source_type	AS	target_type)

				WITH	FUNCTION	function_name	(argument_type	[,	...])

				[	AS	ASSIGNMENT	|	AS	IMPLICIT	]

CREATE	CAST	(source_type	AS	target_type)

				WITHOUT	FUNCTION

				[	AS	ASSIGNMENT	|	AS	IMPLICIT	]

CREATE	CAST	(source_type	AS	target_type)

				WITH	INOUT

				[	AS	ASSIGNMENT	|	AS	IMPLICIT	]



CREATE	CAST	

SELECT	CAST(42	AS	float8);

	 float8(int4)	42		 float8

	 "" 	

WITH	INOUT	 I/O		I/O		 	

	 CAST(x	AS	typename)	or	x::typename

AS	ASSIGNMENT	

INSERT	INTO	foo	(f1)	VALUES	(42);

	

AS	IMPLICIT	 	

SELECT	2	+	4.0;

integer	numericinteger	+	numeric	

numericAS	IMPLICIT	—		—		

SELECT	CAST	(	2	AS	numeric	)	+	4.0;



numericinteger	 AS	IMPLICIT

integer	+	integer	 	

	 PostgreSQL	

:	 	 	

	 USAGE	



source_type

target_type

function_name(argument_type	[,	...])

	 	

WITHOUT	FUNCTION

WITH	INOUT

	I/O		

AS	ASSIGNMENT

AS	IMPLICIT

	1		3		 	

falseSQL		 	



Ordinarily	a	cast	must	have	different	source	and	target	data	types.
However,	it	is	allowed	to	declare	a	cast	with	identical	source	and	target
types	if	it	has	a	cast	implementation	function	with	more	than	one
argument.	This	is	used	to	represent	type-specific	length	coercion
functions	in	the	system	catalogs.	The	named	function	is	used	to	coerce	a
value	of	the	type	to	the	type	modifier	value	given	by	its	second	argument.

When	a	cast	has	different	source	and	target	types	and	a	function	that
takes	more	than	one	argument,	it	supports	converting	from	one	type	to
another	and	applying	a	length	coercion	in	a	single	step.	When	no	such
entry	is	available,	coercion	to	a	type	that	uses	a	type	modifier	involves
two	cast	steps,	one	to	convert	between	data	types	and	a	second	to	apply
the	modifier.

A	cast	to	or	from	a	domain	type	currently	has	no	effect.	Casting	to	or	from
a	domain	uses	the	casts	associated	with	its	underlying	type.



DROP	CAST

	

text	varcharchar(n)	 	

I/O		 	 	SQL	

	 	

:	 	 	

pg_cast	 	I/O		

:	 	I/O		



int4(bigint)	 bigintint4

CREATE	CAST	(bigint	AS	int4)	WITH	FUNCTION	int4(bigint)	AS	ASSIGNMENT;



CREATE	CAST	 SQL	SQL		 	



CREATE	FUNCTION,	CREATE	TYPE,	DROP	CAST

CREATE
AGGREGATE CREATE	COLLATION



PostgreSQL	9.6.0	



CREATE	COLLATION



CREATE	COLLATION	--	



CREATE	COLLATION	name	(

				[	LOCALE	=	locale,	]

				[	LC_COLLATE	=	lc_collate,	]

				[	LC_CTYPE	=	lc_ctype	]

)

CREATE	COLLATION	name	FROM	existing_collation



CREATE	COLLATION	

	 CREATE



name

	 	

locale

LC_COLLATE	LC_CTYPE	

lc_collate

LC_COLLATE	 	

lc_ctype

LC_CTYPE	 	

existing_collation

	



DROP	COLLATION

	PostgreSQL	 	23.2	



fr_FR.utf8	 UTF8

CREATE	COLLATION	french	(LOCALE	=	'fr_FR.utf8');

CREATE	COLLATION	german	FROM	"de_DE";



	SQL	 CREATE	COLLATION		



ALTER	COLLATION,	DROP	COLLATION

CREATE	CAST CREATE
CONVERSION



PostgreSQL	9.6.0	



CREATE	CONVERSION



CREATE	CONVERSION	--	



CREATE	[	DEFAULT	]	CONVERSION	name

				FOR	source_encoding	TO	dest_encoding	FROM	function_name



CREATE	CONVERSION	 DEFAULT	 	

EXECUTE	 CREATE



DEFAULT

DEFAULT	

name

	

source_encoding

dest_encoding

function_name

	

conv_proc(

				integer,		--		ID

				integer,		--		ID

				cstring,		--		C	

				internal,	--		C	

				integer			--	

)	RETURNS	void;



DROP	CONVERSION



myfuncUTF8	LATIN1

CREATE	CONVERSION	myconv	FOR	'UTF8'	TO	'LATIN1'	FROM	myfunc;



CREATE	CONVERSION	 PostgreSQL	SQL		 CREATE	CONVERSION	

CREATE	TRANSLATION



ALTER	CONVERSION,	CREATE	FUNCTION,	DROP	CONVERSION

CREATE	COLLATION CREATE	DATABASE



PostgreSQL	9.6.0	



CREATE	DATABASE



CREATE	DATABASE	--	



CREATE	DATABASE	name

				[	[	WITH	]	[	OWNER	[=]	user_name	]

											[	TEMPLATE	[=]	template	]

											[	ENCODING	[=]	encoding	]

											[	LC_COLLATE	[=]	lc_collate	]

											[	LC_CTYPE	[=]	lc_ctype	]

											[	TABLESPACE	[=]	tablespace_name	]

											[	ALLOW_CONNECTIONS	[=]	allowconn	]

											[	CONNECTION	LIMIT	[=]	connlimit	]	

											[	IS_TEMPLATE	[=]	istemplate	]	]



CREATE	DATABASEPostgreSQL

CREATEDB CREATE	USER

template1 TEMPLATE	name TEMPLATE	template0

template1



name

user_name

DEFAULT

template

DEFAULTtemplate1

encoding

'SQL_ASCII' DEFAULT

lc_collate

LC_COLLATE	ORDER	BY	

lc_ctype

LC_CTYPE

tablespace_name

DEFAULT CREATE	TABLESPACE

allowconn

	



connlimit

-1	

istemplate

CREATEDB	 	



CREATE	DATABASE

""

DROP	DATABASE

createdb

ALTER	DATABASE

template1 "COPY	DATABASE

CREATE	DATABASE 	22.3	

LC_COLLATELC_CTYPE C POSIX

CREATE	DATABASESQL_ASCII

template0 LC_COLLATELC_CTYPE

CONNECTION	LIMIT ""



CREATE	DATABASE	lusiadas;

salesspacesalesappsales

CREATE	DATABASE	sales	OWNER	salesapp	TABLESPACE	salesspace;

ISO-8859-1 music

CREATE	DATABASE	music	ENCODING	'LATIN1'	TEMPLATE	template0;

TEMPLATE	template0template1	ISO-8859-1	 LC_COLLATELC_CTYPE



	SQL	 CREATE	DATABASE



ALTER	DATABASE,	DROP	DATABASE

CREATE
CONVERSION CREATE	DOMAIN



PostgreSQL	9.6.0	



CREATE	DOMAIN



CREATE	DOMAIN	--	



CREATE	DOMAIN	name	[	AS	]	data_type

				[	COLLATE	collation	]

				[	DEFAULT	expression	]

				[	constraint	[	...	]	]

	 constraint	

[	CONSTRAINT	constraint_name	]

{	NOT	NULL	|	NULL	|	CHECK	(expression)	}



CREATE	DOMAIN	 	

CREATE	DOMAIN	myschema.mydomain	...	

	 	CHECK		

USAGE



name

data_type

collation

	

DEFAULT	expression

DEFAULT	 	

	 	

CONSTRAINT	constraint_name

NOT	NULL

NULL

	SQL		

CHECK	(expression)



CHECK	 	

CHECK	 VALUE

CHECK	 	9.5	 PostgreSQL



NOT	NULL	 	

INSERT	INTO	tab	(domcol)	VALUES	((SELECT	domcol	FROM	tab	WHERE	false));

-SELECT		

	SQL		 	



us_postal_code	 	

CREATE	DOMAIN	us_postal_code	AS	TEXT

CHECK(

			VALUE	~	'^\d{5}$'

OR	VALUE	~	'^\d{5}-\d{4}$'

);

CREATE	TABLE	us_snail_addy	(

		address_id	SERIAL	PRIMARY	KEY,

		street1	TEXT	NOT	NULL,

		street2	TEXT,

		street3	TEXT,

		city	TEXT	NOT	NULL,

		postal	us_postal_code	NOT	NULL

);



CREATE	DOMAIN	SQL	



ALTER	DOMAIN,	DROP	DOMAIN

CREATE	DATABASE CREATE	EVENT
TRIGGER



PostgreSQL	9.6.0	



CREATE	EVENT	TRIGGER



CREATE	EVENT	TRIGGER	--	



CREATE	EVENT	TRIGGER	name

				ON	event

				[	WHEN	filter_variable	IN	(filter_value	[,	...	])	[	AND	...	]	]

				EXECUTE	PROCEDURE	function_name()



CREATE	EVENT	TRIGGER	 WHEN



name

event

	 	38.1	

filter_variable

	 	

filter_value

	 filter_variable	 TAG	

function_name

	 event_trigger



postgres	 	



DDL

CREATE	OR	REPLACE	FUNCTION	abort_any_command()

		RETURNS	event_trigger

	LANGUAGE	plpgsql

		AS	$$

BEGIN

		RAISE	EXCEPTION	'command	%	is	disabled',	tg_tag;

END;

$$;

CREATE	EVENT	TRIGGER	abort_ddl	ON	ddl_command_start

			EXECUTE	PROCEDURE	abort_any_command();



	SQL		 CREATE	EVENT	TRIGGER



ALTER	EVENT	TRIGGER,	DROP	EVENT	TRIGGER,	CREATE
FUNCTION

CREATE	DOMAIN CREATE	EXTENSION



PostgreSQL	9.6.0	



CREATE	EXTENSION



CREATE	EXTENSION	--	



CREATE	EXTENSION	[	IF	NOT	EXISTS	]	extension_name

				[	WITH	]	[	SCHEMA	schema_name	]

													[	VERSION	version	]

													[	FROM	old_version	]

													[	CASCADE	]



CREATE	EXTENSION	

	 SQL	

	 	



IF	NOT	EXISTS

	 	

extension_name

PostgreSQL		 SHAREDIR/extension/extension_name

schema_name

	 	

schema	 SCHEMA	

schema_name	 schema_name		

	

version

	

old_version

"" 		

old_version	 	

unpackaged

CASCADE



	 SCHEMA



CREATE	EXTENSION	 	 PostgreSQL

	 pg_available_extensions		 pg_available_extension_versions

	36.15	



hstore

CREATE	EXTENSION	hstore;

	9.1	 hstore

CREATE	EXTENSION	hstore	SCHEMA	public	FROM	unpackaged;

hstore



CREATE	EXTENSION	 PostgreSQL



ALTER	EXTENSION,	DROP	EXTENSION

CREATE	EVENT
TRIGGER

CREATE	FOREIGN
DATA	WRAPPER



PostgreSQL	9.6.0	



CREATE	FOREIGN	DATA	WRAPPER



CREATE	FOREIGN	DATA	WRAPPER	--	



CREATE	FOREIGN	DATA	WRAPPER	name

				[	HANDLER	handler_function	|	NO	HANDLER	]

				[	VALIDATOR	validator_function	|	NO	VALIDATOR	]

				[	OPTIONS	(	option	'value'	[,	...	]	)	]



CREATE	FOREIGN	DATA	WRAPPER	

Only	superusers	can	create	foreign-data	wrappers.



name

HANDLER	handler_function

handler_function	 	

	

VALIDATOR	validator_function

validator_function		

	 oid	OID	

OPTIONS	(	option	'value'	[,	...	]	)

	 	



PostgreSQL	 	



dummy

CREATE	FOREIGN	DATA	WRAPPER	dummy;

file_fdw_handler	 file

CREATE	FOREIGN	DATA	WRAPPER	file	HANDLER	file_fdw_handler;

mywrapper

CREATE	FOREIGN	DATA	WRAPPER	mywrapper

				OPTIONS	(debug	'true');



CREATE	FOREIGN	DATA	WRAPPER		ISO/IEC	9075-9	(SQL/MED) HANDLER

VALIDATOR	 LIBRARYLANGUAGE	 PostgreSQL

	SQL/MED	



ALTER	FOREIGN	DATA	WRAPPER,	DROP	FOREIGN	DATA
WRAPPER,	CREATE	SERVER,	CREATE	USER	MAPPING,	CREATE
FOREIGN	TABLE

CREATE	EXTENSION CREATE	FOREIGN
TABLE



PostgreSQL	9.6.0	



CREATE	FOREIGN	TABLE



CREATE	FOREIGN	TABLE	--	



CREATE	FOREIGN	TABLE	[	IF	NOT	EXISTS	]	table_name	(	[

		{	column_name	data_type	[	OPTIONS	(	option	'value'	[,	...	]	)	]	[	COLLATE	

				|	table_constraint	}

				[,	...	]

]	)

[	INHERITS	(	parent_table	[,	...	]	)	]

		SERVER	server_name

[	OPTIONS	(	option	'value'	[,	...	]	)	]

	 column_constraint	

[	CONSTRAINT	constraint_name	]

{	NOT	NULL	|

		NULL	|

		CHECK	(	expression	)	[	NO	INHERIT	]	|

		DEFAULT	default_expr	}

	 table_constraint	

[	CONSTRAINT	constraint_name	]

CHECK	(	expression	)	[	NO	INHERIT	]



CREATE	FOREIGN	TABLE	

CREATE	FOREIGN	TABLE	myschema.mytable	...	

CREATE	FOREIGN	TABLE	 	

USAGE	



IF	NOT	EXISTS

	

table_name

column_name

data_type

	 PostgreSQL	8	

COLLATE	collation

COLLATE	 	

INHERITS	(	parent_table	[,	...	]	)

INHERITS	 	

CONSTRAINT	constraint_name

	

NOT	NULL

NULL



	SQL		

CHECK	(	expression	)	[	NO	INHERIT	]

CHECK	 	

CHECK	 	

NO	INHERIT

DEFAULT	default_expr

DEFAULT	 	

	

server_name

	 CREATE	SERVER

OPTIONS	(	option	'value'	[,	...]	)

	 	



PostgreSQL	 CHECKNOT	NULL	 	

	 	

PostgreSQL	 	



filmsfilm_server

CREATE	FOREIGN	TABLE	films	(

				code								char(5)	NOT	NULL,

				title							varchar(40)	NOT	NULL,

				did									integer	NOT	NULL,

				date_prod			date,

				kind								varchar(10),

				len									interval	hour	to	minute

)

SERVER	film_server;



CREATE	FOREIGN	TABLE	 SQL	 CREATE	TABLE	 NULL

	 PostgreSQL



ALTER	FOREIGN	TABLE,	DROP	FOREIGN	TABLE,	CREATE	TABLE,
CREATE	SERVER,	IMPORT	FOREIGN	SCHEMA

CREATE	FOREIGN
DATA	WRAPPER CREATE	FUNCTION



PostgreSQL	9.6.0	



CREATE	FUNCTION



CREATE	FUNCTION	--	



CREATE	[	OR	REPLACE	]	FUNCTION

				name	(	[	[	argmode	]	[	argname	]	argtype	[	{	DEFAULT	|	=	}	default_expr

				[	RETURNS	rettype

						|	RETURNS	TABLE	(	column_name	column_type	[,	...]	)	]

		{	LANGUAGE	lang_name

				|	TRANSFORM	{	FOR	TYPE	type_name	}	[,	...	]

				|	WINDOW

				|	IMMUTABLE	|	STABLE	|	VOLATILE	|	[	NOT	]	LEAKPROOF

				|	CALLED	ON	NULL	INPUT	|	RETURNS	NULL	ON	NULL	INPUT	|	STRICT

				|	[	EXTERNAL	]	SECURITY	INVOKER	|	[	EXTERNAL	]	SECURITY	DEFINER

				|	PARALLEL	{	UNSAFE	|	RESTRICTED	|	SAFE	}

				|	COST	execution_cost

				|	ROWS	result_rows

				|	SET	configuration_parameter	{	TO	value	|	=	value	|	FROM	CURRENT	}

				|	AS	'definition'

				|	AS	'obj_file',	'link_symbol'

		}	...

				[	WITH	(	attribute	[,	...]	)	]



CREATE	FUNCTION CREATE	OR	REPLACE	FUNCTION USAGE

CREATE	OR	REPLACE	FUNCTION

FUNCTION OUT OUT

CREATE	OR	REPLACE	FUNCTION

USAGE



name

argmode

INOUTINOUTVARIADIC INOUTVARIADIC OUTINOUTRETURNS

TABLE

argname

	SQL		PL/pgSQL

argtype

cstring"" 	SQL	

table_name.column_name%TYPE

default_expr

rettype

OUTINOUT RETURNS RECORD



SETOF

table_name.column_name%TYPE

column_name

RETURNS	TABLE OUT RETURNS	TABLERETURNS	SETOF

column_type

RETURNS	TABLE

lang_name

sqlcinternal plpgsql

TRANSFORM	{	FOR	TYPE	type_name	}	[,	...	]	}

	SQL	

WINDOW

WINDOW	C	 WINDOW

IMMUTABLESTABLE

VOLATILE

IMMUTABLE

STABLE	SQL	 AFTER

current_timestamp



VOLATILE random()currval()timeofday()

setval()

	36.6	

LEAKPROOF

LEAKPROOF security_barrier

CALLED	ON	NULL	INPUT

RETURNS	NULL	ON	NULL	INPUT

STRICT

CALLED	ON	NULL	INPUT

RETURNS	NULL	ON	NULL	INPUTSTRICT

[EXTERNAL]	SECURITY	INVOKER

[EXTERNAL]	SECURITY	DEFINER

SECURITY	INVOKER SECURITY	DEFINER

	SQL EXTERNAL	SQL	

PARALLEL

PARALLEL	UNSAFE	SQL	 PARALLEL	RESTRICTED PARALLEL

SAFE

	C		C	

execution_cost



cpu_operator_cost	C		1		100	

result_rows

	1000	

configuration_parameter

value

SET SET	FROM	CURRENTCREATE	FUNCTION

SET SET	LOCAL SET LOCALSET SET	LOCAL

SET	19	

definition

	SQL	

	4.1.2.4	

obj_file,	link_symbol

	C		SQL	 AS	C	 obj_file

	SQL	

CREATE	FUNCTION

attribute

isStrict

STRICTRETURNS	NULL	ON	NULL	INPUT



isCachable

isCachableIMMUTABLE

	36.3	



PostgreSQL	C		C		C		C	

OUT

CREATE	FUNCTION	foo(int)	...

CREATE	FUNCTION	foo(int,	out	text)	...

CREATE	FUNCTION	foo(int)	...

CREATE	FUNCTION	foo(int,	int	default	42)	...

foo(10)



SQL CREATE	FUNCTION numeric CREATE	FUNCTION	foo

(varchar(10))	...CREATE	FUNCTION	foo	(varchar)	...

CREATE	OR	REPLACE	FUNCTION

STRICTVARIADIC



	 	36.3	

CREATE	FUNCTION	add(integer,	integer)	RETURNS	integer

				AS	'select	$1	+	$2;'

				LANGUAGE	SQL

				IMMUTABLE

				RETURNS	NULL	ON	NULL	INPUT;

PL/pgSQL

CREATE	OR	REPLACE	FUNCTION	increment(i	integer)	RETURNS	integer	AS	$$

								BEGIN

																RETURN	i	+	1;

								END;

$$	LANGUAGE	plpgsql;

CREATE	FUNCTION	dup(in	int,	out	f1	int,	out	f2	text)

				AS	$$	SELECT	$1,	CAST($1	AS	text)	||	'	is	text'	$$

				LANGUAGE	SQL;

SELECT	*	FROM	dup(42);

CREATE	TYPE	dup_result	AS	(f1	int,	f2	text);

CREATE	FUNCTION	dup(int)	RETURNS	dup_result

				AS	$$	SELECT	$1,	CAST($1	AS	text)	||	'	is	text'	$$

				LANGUAGE	SQL;



SELECT	*	FROM	dup(42);

TABLE

CREATE	FUNCTION	dup(int)	RETURNS	TABLE(f1	int,	f2	text)

				AS	$$	SELECT	$1,	CAST($1	AS	text)	||	'	is	text'	$$

				LANGUAGE	SQL;

SELECT	*	FROM	dup(42);

TABLE



	 SECURITY	DEFINER

SECURITY	DEFINER search_path

pg_tempsearch_path

CREATE	FUNCTION	check_password(uname	TEXT,	pass	TEXT)

RETURNS	BOOLEAN	AS	$$

DECLARE	passed	BOOLEAN;

BEGIN

								SELECT		(pwd	=	$2)	INTO	passed

								FROM				pwds

								WHERE			username	=	$1;

								RETURN	passed;

END;

$$		LANGUAGE	plpgsql

				SECURITY	DEFINER

				--		search_path	'pg_temp'

				SET	search_path	=	admin,	pg_temp;

admin.pwdsSETSETadminpwds

PostgreSQL		8.3	 SET search_path SET

PUBLIC GRANT PUBLIC

BEGIN;

CREATE	FUNCTION	check_password(uname	TEXT,	pass	TEXT)	...	SECURITY	DEFINER;

REVOKE	ALL	ON	FUNCTION	check_password(uname	TEXT,	pass	TEXT)	FROM	PUBLIC;

GRANT	EXECUTE	ON	FUNCTION	check_password(uname	TEXT,	pass	TEXT)	TO	admins;

COMMIT;



CREATE	FUNCTION	SQL:1999	 PostgreSQL

argmodeargname

SQL	 DEFAULT =	T-SQL		Firebird	



ALTER	FUNCTION,	DROP	FUNCTION,	GRANT,	LOAD,	REVOKE,
createlang

CREATE	FOREIGN
TABLE CREATE	GROUP



PostgreSQL	9.6.0	



CREATE	GROUP



CREATE	GROUP	--	



CREATE	GROUP	name	[	[	WITH	]	option	[	...	]	]

	 option	

						SUPERUSER	|	NOSUPERUSER

				|	CREATEDB	|	NOCREATEDB

				|	CREATEROLE	|	NOCREATEROLE

				|	INHERIT	|	NOINHERIT

				|	LOGIN	|	NOLOGIN

				|	[	ENCRYPTED	|	UNENCRYPTED	]	PASSWORD	'password'

				|	VALID	UNTIL	'timestamp'

				|	IN	ROLE	role_name	[,	...]

				|	IN	GROUP	role_name	[,	...]

				|	ROLE	role_name	[,	...]

				|	ADMIN	role_name	[,	...]

				|	USER	role_name	[,	...]

				|	SYSID	uid



CREATE	GROUP	 CREATE	ROLE



	SQL	 CREATE	GROUP



CREATE	ROLE

CREATE	FUNCTION CREATE	INDEX



PostgreSQL	9.6.0	



CREATE	INDEX



CREATE	INDEX	--	



CREATE	[	UNIQUE	]	INDEX	[	CONCURRENTLY	]	[	[	IF	NOT	EXISTS	]	name

				(	{	column_name	|	(	expression	)	}	[	COLLATE	collation	]	[	opclass

				[	WITH	(	storage_parameter	=	value	[,	...	]	)	]

				[	TABLESPACE	tablespace_name	]

				[	WHERE	predicate	]



CREATE	INDEX	 	

	

	 	

PostgreSQL	 B-GiSTSP-GiSTGIN		BRIN	

WHERE	 	 	

WHERE	 	

"" 		



UNIQUE

	 	

CONCURRENTLY

PostgreSQL	 	

IF	NOT	EXISTS

	 	

name

	

table_name

method

	 btreehash	gistspgist	ginbrin	 btree

column_name

expression

	 	

collation



	 	

opclass

ASC

DESC

NULLS	FIRST

DESC	

NULLS	LAST

DESC	

storage_parameter

	

tablespace_name

	 default_tablespace	

predicate



WITH	 B-GiST		SP-GiST		

fillfactor

	 	B-	
	 	100		 	

GiST	

buffering

	61.4.1	 	 OFF ON	

GIN	

fastupdate

	63.4.1	 	 ON	

:	 ALTER	INDEXfastupdate		

gin_clean_pending_list

gin_pending_list_limit

gin_pending_list_limit	

BRIN

pages_per_range

BRIN	 	64.1	 128



	 PostgreSQL	

PostgreSQL	 CREATE	INDEXCONCURRENTLY	

	 	 	CPU		I/O	

	 	

	 CREATE	INDEX "" 	

postgres=#	\d	tab

							Table	"public.tab"

	Column	|		Type			|	Modifiers	

--------+---------+-----------

	col				|	integer	|	

Indexes:

				"idx"	btree	(col)	INVALID

	 CREATE	INDEX	CONCURRENTLY	

	 	

	

	 	



	 	11	

	WAL		

	B-GiSTGIN		BRIN		 	32		

	 	B-	

36.14	

	B- ASC	DESCNULLS	FIRSTNULLS	LAST

SELECT	...	ORDER	BY	x	ASC,	y	DESC	

	 maintenance_work_mem	

DROP	INDEX

PostgreSQL	R-	 	GiST		

gist	GiST



filmstitle	 B-

CREATE	UNIQUE	INDEX	title_idx	ON	films	(title);

lower(title)	

CREATE	INDEX	ON	films	((lower(title)));

	 films_lower_idx

CREATE	INDEX	title_idx_german	ON	films	(title	COLLATE	"de_DE");

CREATE	INDEX	title_idx_nulls_low	ON	films	(title	NULLS	FIRST);

CREATE	UNIQUE	INDEX	title_idx	ON	films	(title)	WITH	(fillfactor	=	70);

GIN



CREATE	INDEX	gin_idx	ON	documents_table	USING	GIN	(locations)	WITH	(fastupdate	=	off);

filmscode	 indexspace

CREATE	INDEX	code_idx	ON	films	(code)	TABLESPACE	indexspace;

	GiST		 	box	

CREATE	INDEX	pointloc

				ON	points	USING	gist	(box(location,location));

SELECT	*	FROM	points

				WHERE	box(location,location)	&&	'(0,0),(1,1)'::box;

CREATE	INDEX	CONCURRENTLY	sales_quantity_index	ON	sales_table	(quantity);



CREATE	INDEX	 PostgreSQL	SQL		



ALTER	INDEX,	DROP	INDEX

CREATE	GROUP CREATE	LANGUAGE



PostgreSQL	9.6.0	



CREATE	LANGUAGE



CREATE	LANGUAGE	--	



CREATE	[	OR	REPLACE	]	[	PROCEDURAL	]	LANGUAGE	name

CREATE	[	OR	REPLACE	]	[	TRUSTED	]	[	PROCEDURAL	]	LANGUAGE	name

				HANDLER	call_handler	[	INLINE	inline_handler	]	[	VALIDATOR	valfunction



CREATE	LANGUAGE	 PostgreSQL	

:	 PostgreSQL	9.1		 "" 	 CREATE	EXTENSION

LANGUAGE	 CREATE	LANGUAGE	

langname	FROM	unpackaged

CREATE	LANGUAGE	 	

CREATE	LANGUAGE	 	 PostgreSQL

pg_pltemplate	

pg_pltemplate	 	

	 PostgreSQL	 	 pg_pltemplate

pg_pltemplate	 	

CREATE	OR	REPLACE	LANGUAGE	 	

REPLACE	 	 pg_pltemplate	 REPLACE



TRUSTED

TRUSTED	 	

PROCEDURAL

name

HANDLER	call_handler

call_handler		 	C	

language_handler	 language_handler		

INLINE	inline_handler

inline_handler		

	 void

VALIDATOR	valfunction

valfunction	is	the		

	 	

pg_pltemplate	 TRUSTED



createlang	 CREATE	LANGUAGE	 shell	

DROP	LANGUAGEdroplang

pg_language 	50.29	 	 createlang

	 USAGE	 USAGE

	 template1	

pg_pltemplate	 	

PostgreSQL		7.3		 opaque	 language_handler

opaque	 language_handler



CREATE	LANGUAGE	plperl;

pg_pltemplate

CREATE	FUNCTION	plsample_call_handler()	RETURNS	language_handler

				AS	'$libdir/plsample'

				LANGUAGE	C;

CREATE	LANGUAGE	plsample

				HANDLER	plsample_call_handler;



CREATE	LANGUAGE	 PostgreSQL



ALTER	LANGUAGE,	CREATE	FUNCTION,	DROP	LANGUAGE,
GRANT,	REVOKE,	createlang,	droplang

CREATE	INDEX CREATE
MATERIALIZED	VIEW



PostgreSQL	9.6.0	



CREATE	MATERIALIZED	VIEW



CREATE	MATERIALIZED	VIEW	--	



CREATE	MATERIALIZED	VIEW	[	IF	NOT	EXISTS	]	table_name

				[	(column_name	[,	...]	)	]

				[	WITH	(	storage_parameter	[=	value]	[,	...	]	)	]

				[	TABLESPACE	tablespace_name	]

				AS	query

				[	WITH	[	NO	]	DATA	]



CREATE	MATERIALIZED	VIEW	 	

MATERIALIZED	VIEW

CREATE	MATERIALIZED	VIEW	 CREATE	TABLE	AS	



IF	NOT	EXISTS

	

table_name

column_name

WITH	(	storage_parameter	[=	value]	[,	...	]	)

	 CREATE	TABLECREATE	MATERIALIZED	

TABLE

TABLESPACE	tablespace_name

tablespace_name		 default_tablespace

query

SELECTTABLE	 VALUES	

WITH	[	NO	]	DATA

	



CREATE	MATERIALIZED	VIEW	 PostgreSQL



ALTER	MATERIALIZED	VIEW,	CREATE	TABLE	AS,	CREATE	VIEW,
DROP	MATERIALIZED	VIEW,	REFRESH	MATERIALIZED	VIEW

CREATE	LANGUAGE CREATE	OPERATOR



PostgreSQL	9.6.0	



CREATE	OPERATOR



CREATE	OPERATOR	--	



CREATE	OPERATOR	name	(

				PROCEDURE	=	function_name

				[,	LEFTARG	=	left_type	]	[,	RIGHTARG	=	right_type	]

				[,	COMMUTATOR	=	com_op	]	[,	NEGATOR	=	neg_op	]

				[,	RESTRICT	=	res_proc	]	[,	JOIN	=	join_proc	]

				[,	HASHES	]	[,	MERGES	]

)



CREATE	OPERATOR	 name	 	

NAMEDATALEN-1	63	

+	-	*	/	<	>	=	~	!	@	#	%	^	&	|	`	?

--	and	/*	

+-	

~	!	@	#	%	^	&	|	`	?

@-	 *-	 PostgreSQL	SQL		

=>	

!=<>	

LEFTARGRIGHTARG	 	

function_name	 CREATE	FUNCTION	

	 	36.13	

USAGE	 EXECUTE	



name

	 CREATE	OPERATOR	myschema.+	(...)

function_name

left_type

	

right_type

	

com_op

neg_op

res_proc

join_proc

HASHES



MERGES

com_op		 OPERATOR()

COMMUTATOR	=	OPERATOR(myschema.===)	,



	36.12	

CREATE	OPERATOR	 	

The	obsolete	options	 SORT1SORT2	LTCMPGTCMP	 	

MERGES

DROP	OPERATOR	 ALTER	OPERATOR



box--

CREATE	OPERATOR	===	(

				LEFTARG	=	box,

				RIGHTARG	=	box,

				PROCEDURE	=	area_equal_procedure,

				COMMUTATOR	=	===,

				NEGATOR	=	!==,

				RESTRICT	=	area_restriction_procedure,

				JOIN	=	area_join_procedure,

				HASHES,	MERGES

);



CREATE	OPERATOR	 PostgreSQL	SQL	



ALTER	OPERATOR,	CREATE	OPERATOR	CLASS,	DROP	OPERATOR

CREATE
MATERIALIZED	VIEW

CREATE	OPERATOR
CLASS



PostgreSQL	9.6.0	



CREATE	OPERATOR	CLASS



CREATE	OPERATOR	CLASS	--	



CREATE	OPERATOR	CLASS	name	[	DEFAULT	]	FOR	TYPE	data_type

		USING	index_method	[	FAMILY	family_name	]	AS

		{		OPERATOR	strategy_number	operator_name	[	(	op_type,	op_type	)	]	[	FOR	SEARCH	|	FOR	ORDER	BY	

			|	FUNCTION	support_number	[	(	op_type	[	,	op_type	]	)	]	function_name

			|	STORAGE	storage_type

		}	[,	...	]



CREATE	OPERATOR	CLASS	 	

	 	

	

CREATE	OPERATOR	CLASS	 	

	 CREATE	OPERATOR	

	36.14	



name

DEFAULT

	

data_type

index_method

family_name

	

strategy_number

operator_name

op_type

OPERATOR	 NONE	

FUNCTION	 	B-	



	 op_type	 FUNCTION	B-	

sort_family_name

btree	

FOR	SEARCHFOR	ORDER	BY	 FOR	SEARCH

support_number

function_name

	

argument_type

storage_type

	 	GiSTGIN		BRIN	

OPERATORFUNCTIONSTORAGE	



	 	

	SQL	SQL		

PostgreSQL	8.4		 OPERATORRECHECK	



_int4int4	 	GiST		 intarray

CREATE	OPERATOR	CLASS	gist__int_ops

				DEFAULT	FOR	TYPE	_int4	USING	gist	AS

								OPERATOR								3							&&,

								OPERATOR								6							=	(anyarray,	anyarray),

								OPERATOR								7							@>,

								OPERATOR								8							<@,

								OPERATOR								20						@@	(_int4,	query_int),

								FUNCTION								1							g_int_consistent	(internal,	_int4,	smallint,	oid,	internal),

								FUNCTION								2							g_int_union	(internal,	internal),

								FUNCTION								3							g_int_compress	(internal),

								FUNCTION								4							g_int_decompress	(internal),

								FUNCTION								5							g_int_penalty	(internal,	internal,	internal),

								FUNCTION								6							g_int_picksplit	(internal,	internal),

								FUNCTION								7							g_int_same	(_int4,	_int4,	internal);



CREATE	OPERATOR	CLASS	 PostgreSQL	SQL		 CREATE	OPERATOR	CLASS



ALTER	OPERATOR	CLASS,	DROP	OPERATOR	CLASS,	CREATE
OPERATOR	FAMILY,	ALTER	OPERATOR	FAMILY

CREATE	OPERATOR CREATE	OPERATOR
FAMILY



PostgreSQL	9.6.0	



CREATE	OPERATOR	FAMILY



CREATE	OPERATOR	FAMILY	--	



CREATE	OPERATOR	FAMILY	name	USING	index_method



CREATE	OPERATOR	FAMILY	 	

	 CREATE	OPERATOR	CLASS	 	

	 	

	

	36.14	



name

index_method



CREATE	OPERATOR	FAMILY	 PostgreSQL	SQL		 CREATE	OPERATOR

FAMILY



ALTER	OPERATOR	FAMILY,	DROP	OPERATOR	FAMILY,	CREATE
OPERATOR	CLASS,	ALTER	OPERATOR	CLASS,	DROP	OPERATOR
CLASS

CREATE	OPERATOR
CLASS CREATE	POLICY



PostgreSQL	9.6.0	



CREATE	POLICY



CREATE	POLICY	--	



CREATE	POLICY	name	ON	table_name

				[	FOR	{	ALL	|	SELECT	|	INSERT	|	UPDATE	|	DELETE	}	]

				[	TO	{	role_name	|	PUBLIC	|	CURRENT_USER	|	SESSION_USER	}	[,	...]	]

				[	USING	(	using_expression	)	]

				[	WITH	CHECK	(	check_expression	)	]



CREATE	POLICY	 	

	 USING

CHECK		

INSERT	UPDATE BEFORE		 WITH	CHECK

CHECK	

	

	 	

CONFLICT

USINGWITH	CHECK	 ALLUPDATE	 WITH	CHECK	

CHECK

	 ""



name

table_name

command

	 ALLSELECT	INSERTUPDATE	 DELETE	ALL	

role_name

PUBLIC	

using_expression

SQL	 boolean	 	

check_expression

SQL	 boolean	 	

check_expression	

ALL

ALL	 ALL	



UPDATE	 ALLUPDATE	 USING	

INSERT	 UPDATE	 ALL	 WITH	CHECK

SELECT

SELECT	 SELECT	

SELECT	 SELECTWITH	CHECK

INSERT

INSERT	 INSERT	

ON	CONFLICT	DO	UPDATEINSERT	 INSERT	

UPDATE

UPDATE	 UPDATE INSERT	 ON	CONFLICT	DO	UPDATE

UPDATE	 USING	 WITH	CHECK USING	 UPDATE	

UPDATE	 WHERERETURNING	 SELECT	

USING	 SELECT	OR		

WITH	CHECK	 	

ON	CONFLICT	DO	UPDATE	INSERTUPDATE	 USING	

UPDATE	 UPDATE	 UPDATEALL

UPDATE	 	

DELETE

DELETE	 DELETE	 DELETE	



DELETE	 WHERERETURNING	 SELECT	

USING	 SELECT	OR		 	

DELETEWITH	CHECK	



	 	

	 	

	 	

	5.7	



CREATE	POLICYPostgreSQL



ALTER	POLICY,	DROP	POLICY,	ALTER	TABLE

CREATE	OPERATOR
FAMILY CREATE	ROLE



PostgreSQL	9.6.0	



CREATE	ROLE



CREATE	ROLE	--	



CREATE	ROLE	name	[	[	WITH	]	option	[	...	]	]

where	option

						SUPERUSER	|	NOSUPERUSER

				|	CREATEDB	|	NOCREATEDB

				|	CREATEROLE	|	NOCREATEROLE

				|	INHERIT	|	NOINHERIT

				|	LOGIN	|	NOLOGIN

				|	REPLICATION	|	NOREPLICATION

				|	BYPASSRLS	|	NOBYPASSRLS

				|	CONNECTION	LIMIT	connlimit

				|	[	ENCRYPTED	|	UNENCRYPTED	]	PASSWORD	'password'

				|	VALID	UNTIL	'timestamp'

				|	IN	ROLE	role_name	[,	...]

				|	IN	GROUP	role_name	[,	...]

				|	ROLE	role_name	[,	...]

				|	ADMIN	role_name	[,	...]

				|	USER	role_name	[,	...]

				|	SYSID	uid



CREATE	ROLEPostgreSQL "" "" 	21	 	20	

CREATEROLE



name

SUPERUSERNOSUPERUSER

"" NOSUPERUSER

CREATEDB

NOCREATEDB

CREATEDB NOCREATEDB

CREATEROLE

NOCREATEROLE

CREATE	ROLE CREATEROLE

INHERIT

NOINHERIT

"" INHERIT

LOGIN

NOLOGIN

REPLICATION

NOREPLICATION

REPLICATION

BYPASSRLS

NOBYPASSRLS



RLS	 NOBYPASSRLS

pg_dump		 	 	RLS

CONNECTION	LIMIT	connlimit

-1

PASSWORD	password

LOGIN PASSWORD	NULL

ENCRYPTED

UNENCRYPTED

UNENCRYPTED/

	MD5	

VALID	UNTIL	'timestamp'

VALID	UNTIL

IN	ROLE	role_name

IN	ROLE GRANT

IN	GROUP	role_name

IN	GROUPIN	ROLE

ROLE	role_name

ROLE ""



ADMIN	role_name

ADMINROLE WITH	ADMIN	OPTION

USER	role_name

USERROLE

SYSID	uid

SYSID



ALTER	ROLE DROP	ROLE CREATE	ROLEALTER	ROLE

GRANTREVOKE

VALID	UNTIL

INHERIT CREATE	ROLEALTER	ROLE CREATEDB INHERIT

SET	ROLE

INHERIT PostgreSQL NOINHERIT	SQL	

CREATEROLE CREATEROLE "user"CREATEROLECREATEDB

CREATEDB CREATEROLE

PostgreSQLcreateuserCREATE	ROLE	shell	

CONNECTION	LIMIT ""



CREATE	ROLE	jonathan	LOGIN;

CREATE	USER	davide	WITH	PASSWORD	'jw8s0F4';

CREATE	USERCREATE	ROLE LOGIN

	2004		2005	

CREATE	ROLE	miriam	WITH	LOGIN	PASSWORD	'jw8s0F4'	VALID	UNTIL	'2005-01-01';

CREATE	ROLE	admin	WITH	CREATEDB	CREATEROLE;



SQL	 CREATE	ROLE

CREATE	ROLE	name	[	WITH	ADMIN	role_name	]

CREATE	ROLEPostgreSQL

SQL	

SQL	 NOINHERIT INHERIT



SET	ROLE,	ALTER	ROLE,	DROP	ROLE,	GRANT,	REVOKE,	createuser

CREATE	POLICY CREATE	RULE



PostgreSQL	9.6.0	



CREATE	RULE



CREATE	RULE	--	



CREATE	[	OR	REPLACE	]	RULE	name	AS	ON	event

				TO	table_name	[	WHERE	condition	]

				DO	[	ALSO	|	INSTEAD	]	{	NOTHING	|	command	|	(	command	;	command

	 event	

				SELECT	|	INSERT	|	UPDATE	|	DELETE



CREATE	RULE	 CREATE	OR	REPLACE	RULE	

PostgreSQL	 	

	39	

ON	SELECT	 INSTEAD	 SELECT	

CREATE	VIEW	 ON	SELECT

ON	INSERTON	UPDATE	 ON	DELETE	 	

RETURNING

	

INSTEAD	 INSTEAD	NOTHING	

:	 CREATE	VIEW	
INSTEAD	OF	 CREATE	TRIGGER



name

	

event

SELECT	INSERTUPDATE	 DELETE	 ON	CONFLICTINSERT	

	

table_name

condition

SQL	 boolean NEW	 OLD

INSTEAD

INSTEAD	

ALSO

ALSO	

ALSOINSTEAD	 ALSO

command

SELECT	INSERTUPDATE	DELETENOTIFY

condition	command	 NEWOLD	 ON	INSERT	ON	UPDATE



ON	DELETE OLD	



INSERTUPDATE	 DELETE	 RETURNING	

RETURNING	 DELETE	RETURNING	 RETURNING

RETURNING	 RETURNING	

	 PostgreSQL	 SELECT	

CREATE	RULE	"_RETURN"	AS

				ON	SELECT	TO	t1

				DO	INSTEAD

								SELECT	*	FROM	t2;

CREATE	RULE	"_RETURN"	AS

				ON	SELECT	TO	t2

				DO	INSTEAD

								SELECT	*	FROM	t1;

SELECT	*	FROM	t1;

NOTIFY	 NOTIFY	

CREATE	RULE	notify_me	AS	ON	UPDATE	TO	mytable	DO	ALSO	NOTIFY	mytable;

UPDATE	mytable	SET	name	=	'foo'	WHERE	id	=	42;

UPDATE	 NOTIFY	 id	=	42



CREATE	RULE	 PostgreSQL	



ALTER	RULE,	DROP	RULE

CREATE	ROLE CREATE	SCHEMA



PostgreSQL	9.6.0	



CREATE	SCHEMA



CREATE	SCHEMA	--	



CREATE	SCHEMA	schema_name	[	AUTHORIZATION	role_specification	]	[	

CREATE	SCHEMA	AUTHORIZATION	role_specification	[	schema_element	[	...	]	]

CREATE	SCHEMA	IF	NOT	EXISTS	schema_name	[	AUTHORIZATION	role_specification

CREATE	SCHEMA	IF	NOT	EXISTS	AUTHORIZATION	role_specification

	 role_specification	

				[	GROUP	]	user_name

		|	CURRENT_USER

		|	SESSION_USER



CREATE	SCHEMA	

	 	

CREATE	SCHEMA	 	



schema_name

	 user_name	 pg_

user_name

	 	

schema_element

	SQL	 CREATE	TABLECREATE	VIEWCREATE	

SEQUENCECREATE	TRIGGERGRANT	 CREATE	SCHEMA	

IF	NOT	EXISTS

	 	



CREATE	



CREATE	SCHEMA	myschema;

joe	 joe

CREATE	SCHEMA	AUTHORIZATION	joe;

joetest	 test joe	

CREATE	SCHEMA	IF	NOT	EXISTS	test	AUTHORIZATION	joe;

CREATE	SCHEMA	hollywood

				CREATE	TABLE	films	(title	text,	release	date,	awards	text[])

				CREATE	VIEW	winners	AS

								SELECT	title,	release	FROM	films	WHERE	awards	IS	NOT	NULL;

CREATE	SCHEMA	hollywood;

CREATE	TABLE	hollywood.films	(title	text,	release	date,	awards	text[]);

CREATE	VIEW	hollywood.winners	AS

				SELECT	title,	release	FROM	hollywood.films	WHERE	awards	IS	NOT	NULL;





SQL	 CREATE	SCHEMA	 DEFAULT	CHARACTER	SET	 PostgreSQL

SQL	 CREATE	SCHEMA	 	 PostgreSQL	

	SQL		 PostgreSQL	

IF	NOT	EXISTS	 PostgreSQL



ALTER	SCHEMA,	DROP	SCHEMA

CREATE	RULE CREATE	SEQUENCE



PostgreSQL	9.6.0	



CREATE	SEQUENCE



CREATE	SEQUENCE	--	



CREATE	[	TEMPORARY	|	TEMP	]	SEQUENCE	[	IF	NOT	EXISTS	]	name	[	INCREMENT	[	BY	]	

				[	MINVALUE	minvalue	|	NO	MINVALUE	]	[	MAXVALUE	maxvalue	|	NO	MAXVALUE	]

				[	START	[	WITH	]	start	]	[	CACHE	cache	]	[	[	NO	]	CYCLE	]

				[	OWNED	BY	{	table_name.column_name	|	NONE	}	]



CREATE	SEQUENCE	 name	

	 	

	 nextval	currval	 setval	 	9.16	

SELECT	*	FROM	name;

	 last_value	



TEMPORARY	or	TEMP

	 	

IF	NOT	EXISTS

	 	--		

name

increment

INCREMENT	BY	increment	 	

minvalueNO	MINVALUE

MINVALUE	minvalue	 	

maxvalue

NO	MAXVALUE

MAXVALUE	maxvalue	 	 NO	MAXVALUE

start

START	WITH	start		 	

cache

CACHE	cache	 	1		



CYCLE

NO	CYCLE

CYCLE	 maxvalueminvalue	

NO	CYCLE	 nextval	 CYCLE

OWNED	BY	table_name.column_name
OWNED	BY	NONE

OWNED	BY	 	



DROP	SEQUENCE

bigint	 -9223372036854775808		9223372036854775807

nextvalsetval	 "" 	 	

	1	 cache	

	 	

nextval=2		 nextval=11	 cache	1	 nextval

	 last_value	

setval	



serial	101	

CREATE	SEQUENCE	serial	START	101;

SELECT	nextval('serial');

	nextval

---------

					101

SELECT	nextval('serial');

	nextval

---------

					102

INSERT

INSERT	INTO	distributors	VALUES	(nextval('serial'),	'nothing');

COPY	FROM

BEGIN;

COPY	distributors	FROM	'input_file';



SELECT	setval('serial',	max(id))	FROM	distributors;

END;



CREATE	SEQUENCESQL	

AS	data_type

nextval()NEXT	VALUE	FOR	

OWNED	BYPostgreSQL



ALTER	SEQUENCE,	DROP	SEQUENCE

CREATE	SCHEMA CREATE	SERVER



PostgreSQL	9.6.0	



CREATE	SERVER



CREATE	SERVER	--	



CREATE	SERVER	server_name	[	TYPE	'server_type'	]	[	VERSION	'server_version

				FOREIGN	DATA	WRAPPER	fdw_name

				[	OPTIONS	(	option	'value'	[,	...	]	)	]



CREATE	SERVER	

	

USAGE



server_name

server_type

server_version

fdw_name

OPTIONS	(	option	'value'	[,	...	]	)

	



dblink	 dblink_connect	 	



postgres_fdw	 myserver

CREATE	SERVER	myserver	FOREIGN	DATA	WRAPPER	postgres_fdw	OPTIONS	(host	'foo',	dbname	'foodb',	port	'5432');

postgres_fdw



CREATE	SERVER	ISO/IEC	9075-9	(SQL/MED)



ALTER	SERVER,	DROP	SERVER,	CREATE	FOREIGN	DATA
WRAPPER,	CREATE	FOREIGN	TABLE,	CREATE	USER	MAPPING

CREATE	SEQUENCE CREATE	TABLE



PostgreSQL	9.6.0	



CREATE	TABLE



CREATE	TABLE	--	



CREATE	[	[	GLOBAL	|	LOCAL	]	{	TEMPORARY	|	TEMP	}	|	UNLOGGED	]	TABLE	[	IF	NOT	EXISTS	]	

		{	column_name	data_type	[	COLLATE	collation	]	[	column_constraint

				|	table_constraint

				|	LIKE	source_table	[	like_option	...	]	}

				[,	...	]

]	)

[	INHERITS	(	parent_table	[,	...	]	)	]

[	WITH	(	storage_parameter	[=	value]	[,	...	]	)	|	WITH	OIDS	|	WITHOUT	OIDS	]

[	ON	COMMIT	{	PRESERVE	ROWS	|	DELETE	ROWS	|	DROP	}	]

[	TABLESPACE	tablespace_name	]

CREATE	[	[	GLOBAL	|	LOCAL	]	{	TEMPORARY	|	TEMP	}	|	UNLOGGED	]	TABLE	[	IF	NOT	EXISTS	]	

				OF	type_name	[	(

		{	column_name	WITH	OPTIONS	[	column_constraint	[	...	]	]

				|	table_constraint	}

				[,	...	]

)	]

[	WITH	(	storage_parameter	[=	value]	[,	...	]	)	|	WITH	OIDS	|	WITHOUT	OIDS	]

[	ON	COMMIT	{	PRESERVE	ROWS	|	DELETE	ROWS	|	DROP	}	]

[	TABLESPACE	tablespace_name	]

	 column_constraint	

[	CONSTRAINT	constraint_name	]

{	NOT	NULL	|

		NULL	|

		CHECK	(	expression	)	[	NO	INHERIT	]	|

		DEFAULT	default_expr	|

		UNIQUE	index_parameters	|

		PRIMARY	KEY	index_parameters	|

		REFERENCES	reftable	[	(	refcolumn	)	]	[	MATCH	FULL	|	MATCH	PARTIAL	|	MATCH	SIMPLE	]

				[	ON	DELETE	action	]	[	ON	UPDATE	action	]	}

[	DEFERRABLE	|	NOT	DEFERRABLE	]	[	INITIALLY	DEFERRED	|	INITIALLY	IMMEDIATE	]

table_constraint	

[	CONSTRAINT	constraint_name	]

{	CHECK	(	expression	)	[	NO	INHERIT	]	|

		UNIQUE	(	column_name	[,	...	]	)	index_parameters	|

		PRIMARY	KEY	(	column_name	[,	...	]	)	index_parameters	|

		EXCLUDE	[	USING	index_method	]	(	exclude_element	WITH	operator	[,	...	]	)	

		FOREIGN	KEY	(	column_name	[,	...	]	)	REFERENCES	reftable	[	(	refcolumn

				[	MATCH	FULL	|	MATCH	PARTIAL	|	MATCH	SIMPLE	]	[	ON	DELETE	action

[	DEFERRABLE	|	NOT	DEFERRABLE	]	[	INITIALLY	DEFERRED	|	INITIALLY	IMMEDIATE	]



like_option	

{	INCLUDING	|	EXCLUDING	}	{	DEFAULTS	|	CONSTRAINTS	|	INDEXES	|	STORAGE	|	COMMENTS	|	ALL	}

UNIQUEPRIMARY	KEY EXCLUDE index_parameters

[	WITH	(	storage_parameter	[=	value]	[,	...	]	)	]

[	USING	INDEX	TABLESPACE	tablespace_name	]

EXCLUDE exclude_element

{	column_name	|	(	expression	)	}	[	opclass	]	[	ASC	|	DESC	]	[	NULLS	{	FIRST	|	LAST	}	]



CREATE	TABLE

CREATE	TABLE	myschema.mytable	...

CREATE	TABLE

	SQL	

OFUSAGE



TEMPORARY	or	TEMP

	SQL	 ANALYZE

GLOBALLOCALTEMPORARYTEMP PostgreSQL

UNLOGGED

IF	NOT	EXISTS

table_name

OF	type_name

DROP	TYPE	...	CASCADE

CREATE	TABLE

column_name

data_type



PostgreSQL 	8	

COLLATE	collation

COLLATE

INHERITS	(	parent_table	[,	...	]	)

INHERITS

INHERITS

CHECK CHECK NO	INHERIT CHECK

STORAGE

LIKE	source_table	[	like_option	...	]

LIKE

INHERITS

INCLUDING	DEFAULTS nextval

CHECKINCLUDING	CONSTRAINTS

INCLUDING	INDEXES PRIMARY	KEYUNIQUEEXCLUDE

INCLUDING	STORAGE STORAGE STORAGE STORAGE 	65.2	



INCLUDING	COMMENTS

INCLUDING	ALL	INCLUDING	DEFAULTS	INCLUDING	CONSTRAINTS	INCLUDING

INDEXES	INCLUDING	STORAGE	INCLUDING	COMMENTS

INHERITS LIKE LIKE

LIKE INCLUDING	INDEXES

CONSTRAINT	constraint_name

NOT	NULL

NULL

	SQL	

CHECK	(	expression	)	[	NO	INHERIT	]

CHECK	TRUE		UNKNOWN		FALSE	

CHECK tableoid

NO	INHERIT

CHECK NOT	NULL	9.5	 PostgreSQLCHECK



DEFAULT	default_expr

DEFAULT

UNIQUE	
UNIQUE	(	column_name	[,	...	]	)	

UNIQUE

PRIMARY	KEY	
PRIMARY	KEY	(	column_name	[,	...	]	)	

PRIMARY	KEY

PRIMARY	KEYUNIQUENOT	NULL

EXCLUDE	[	USING	index_method	]	(	exclude_element	WITH	operator	[,	...	]	)
index_parameters	[	WHERE	(	predicate	)	]

EXCLUDE TRUE UNIQUE &&	 	8.8	

index_method

INDEX

amgettuple 	59	 GIN	B- GiSTSP-GiST



predicate

REFERENCES	reftable	[	(	refcolumn	)	]	[	MATCH	matchtype	]	[	ON	DELETE
action	]	[	ON	UPDATE	action	]	
FOREIGN	KEY	(	column_name	[,	...	]	)	REFERENCES	reftable	[	(	refcolumn
[,	...	]	)	]	[	MATCH	matchtype	]	[	ON	DELETE	action	]	[	ON	UPDATE
action	]	

MATCH	SIMPLE

ON	DELETE

NO	ACTION

RESTRICT

NO	ACTION

CASCADE

SET	NULL

SET	DEFAULT



DEFERRABLE

NOT	DEFERRABLE

UNIQUEPRIMARY	KEYEXCLUDEREFERENCES NOT	NULLCHECK ON

CONFLICT	DO	UPDATEINSERT

INITIALLY	IMMEDIATE

INITIALLY	DEFERRED

INITIALLY	IMMEDIATE

CONSTRAINTS

WITH	(	storage_parameter	[=	value]	[,	...	]	)

WITHOIDS=TRUE OIDS	OID

default_with_oids	OID	 OIDS=FALSEOIDS=TRUE

OIDS=FALSE	OID		OID	OID		32		OID	OID	

	OID		4	

	OID ALTER	TABLE.

WITH	OIDS

WITHOUT	OIDS

WITH	(OIDS)WITH	(OIDS=FALSE)OIDS WITH	(	...	)

ON	COMMIT

ON	COMMIT

PRESERVE	ROWS



DELETE	ROWS

DROP

TABLESPACE	tablespace_name

tablespace_name default_tablespacetemp_tablespaces

USING	INDEX	TABLESPACE	tablespace_name

UNIQUEPRIMARY	KEYEXCLUDE default_tablespace

temp_tablespaces

WITHUNIQUEPRIMARY	KEYEXCLUDECREATE	INDEX toast.

TOAST	TOAST	 	65.2	 toast.	TOAST	

fillfactor	(integer)

	10		100	100

	TOAST	

parallel_workers	(integer)

autovacuum_enabled,	toast.autovacuum_enabled	(boolean)



	24.1.6	

autovacuum	ID	 true false

autovacuum_vacuum_threshold,	toast.autovacuum_vacuum_threshold
(integer)

autovacuum_vacuum_threshold

autovacuum_vacuum_scale_factor,	toast.autovacuum_vacuum_scale_factor
(float4)

autovacuum_vacuum_scale_factor

autovacuum_analyze_threshold	(integer)

autovacuum_analyze_threshold

autovacuum_analyze_scale_factor	(float4)

autovacuum_analyze_scale_factor

autovacuum_vacuum_cost_delay,	toast.autovacuum_vacuum_cost_delay
(integer)

autovacuum_vacuum_cost_delay

autovacuum_vacuum_cost_limit,	toast.autovacuum_vacuum_cost_limit
(integer)

autovacuum_vacuum_cost_limit

autovacuum_freeze_min_age,	toast.autovacuum_freeze_min_age	(integer)

vacuum_freeze_min_age autovacuum_freeze_max_age
autovacuum_freeze_min_age



autovacuum_freeze_max_age,	toast.autovacuum_freeze_max_age	(integer)

autovacuum_freeze_max_age autovacuum_freeze_max_age

autovacuum_freeze_table_age,	toast.autovacuum_freeze_table_age
(integer)

vacuum_freeze_table_age

autovacuum_multixact_freeze_min_age,
toast.autovacuum_multixact_freeze_min_age	(integer)

vacuum_multixact_freeze_min_age
autovacuum_multixact_freeze_max_age
autovacuum_multixact_freeze_min_age

autovacuum_multixact_freeze_max_age,
toast.autovacuum_multixact_freeze_max_age	(integer)

autovacuum_multixact_freeze_max_age
autovacuum_multixact_freeze_max_age

autovacuum_multixact_freeze_table_age,
toast.autovacuum_multixact_freeze_table_age	(integer)

vacuum_multixact_freeze_table_age

log_autovacuum_min_duration,	toast.log_autovacuum_min_duration
(integer)

log_autovacuum_min_duration

user_catalog_table	(boolean)



	47.6.2	 	TOAST	



	OID SERIAL	OID	

tableoid	OID	

:	 OIDS=FALSE	OID		

PostgreSQL CREATE	INDEX
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filmsdistributors

CREATE	TABLE	films	(

				code								char(5)	CONSTRAINT	firstkey	PRIMARY	KEY,

				title							varchar(40)	NOT	NULL,

				did									integer	NOT	NULL,

				date_prod			date,

				kind								varchar(10),

				len									interval	hour	to	minute

);

CREATE	TABLE	distributors	(

					did				integer	PRIMARY	KEY	DEFAULT	nextval('serial'),

					name			varchar(40)	NOT	NULL	CHECK	(name	<>	'')

);

CREATE	TABLE	array_int	(

				vector		int[][]

);

films

CREATE	TABLE	films	(

				code								char(5),

				title							varchar(40),

				did									integer,

				date_prod			date,

				kind								varchar(10),

				len									interval	hour	to	minute,

				CONSTRAINT	production	UNIQUE(date_prod)

);



CREATE	TABLE	distributors	(

				did					integer	CHECK	(did	>	100),

				name				varchar(40)

);

CREATE	TABLE	distributors	(

				did					integer,

				name				varchar(40)

				CONSTRAINT	con1	CHECK	(did	>	100	AND	name	<>	'')

);

films

CREATE	TABLE	films	(

				code								char(5),

				title							varchar(40),

				did									integer,

				date_prod			date,

				kind								varchar(10),

				len									interval	hour	to	minute,

				CONSTRAINT	code_title	PRIMARY	KEY(code,title)

);

distributors

CREATE	TABLE	distributors	(

				did					integer,

				name				varchar(40),

				PRIMARY	KEY(did)

);

CREATE	TABLE	distributors	(

				did					integer	PRIMARY	KEY,



				name				varchar(40)

);

name did modtime

CREATE	TABLE	distributors	(

				name						varchar(40)	DEFAULT	'Luso	Films',

				did							integer	DEFAULT	nextval('distributors_serial'),

				modtime			timestamp	DEFAULT	current_timestamp

);

distributorsNOT	NULL

CREATE	TABLE	distributors	(

				did					integer	CONSTRAINT	no_null	NOT	NULL,

				name				varchar(40)	NOT	NULL

);

name

CREATE	TABLE	distributors	(

				did					integer,

				name				varchar(40)	UNIQUE

);

CREATE	TABLE	distributors	(

				did					integer,

				name				varchar(40),

				UNIQUE(name)

);

	70%	



CREATE	TABLE	distributors	(

				did					integer,

				name				varchar(40),

				UNIQUE(name)	WITH	(fillfactor=70)

)

WITH	(fillfactor=70);

circles

CREATE	TABLE	circles	(

				c	circle,

				EXCLUDE	USING	gist	(c	WITH	&&)

);

diskvol1cinemas

CREATE	TABLE	cinemas	(

								id	serial,

								name	text,

								location	text

)	TABLESPACE	diskvol1;

CREATE	TYPE	employee_type	AS	(name	text,	salary	numeric);

CREATE	TABLE	employees	OF	employee_type	(

				PRIMARY	KEY	(name),

				salary	WITH	OPTIONS	DEFAULT	1000

);



CREATE	TABLESQL

CREATE	TEMPORARY	TABLE	SQL	 PostgreSQLCREATE

TEMPORARY	TABLE

PostgreSQL	SQL	

SQL		SQL	

PostgreSQLGLOBALLOCAL PostgreSQL

ON	COMMIT	SQL	 ON	COMMITSQL	 ON	COMMIT	DELETE	ROWS

PostgreSQLON	COMMIT	PRESERVE	ROWSSQL	ON	COMMIT	DROP

UNIQUEPRIMARY	KEY PostgreSQLSQL	 DEFERRABLE

INITIALLY	IMMEDIATE

SQL	 CHECK CHECK PostgreSQL

EXCLUDE	

EXCLUDEPostgreSQL



NULL	""

NULL	"" PostgreSQL	SQL	 NOT	NULL

INHERITSPostgreSQLSQL:1999	SQL:1999- PostgreSQL

PostgreSQL CREATE	TABLE	foo();	SQL	 ALTER	TABLE

DROP	COLUMN

LIKE	

	SQL	 LIKE PostgreSQLLIKE PostgreSQL

WITH

WITHPostgreSQL	OID	

PostgreSQL TABLESPACEUSING	INDEX	TABLESPACE

	SQL	



ALTER	TABLE,	DROP	TABLE,	CREATE	TABLE	AS,	CREATE
TABLESPACE,	CREATE	TYPE

CREATE	SERVER CREATE	TABLE	AS



PostgreSQL	9.6.0	



CREATE	TABLE	AS



CREATE	TABLE	AS	--	



CREATE	[	[	GLOBAL	|	LOCAL	]	{	TEMPORARY	|	TEMP	}	|	UNLOGGED	]	TABLE	[	IF	NOT	EXISTS	]	

				[	(column_name	[,	...]	)	]

				[	WITH	(	storage_parameter	[=	value]	[,	...	]	)	|	WITH	OIDS	|	WITHOUT	OIDS	]

				[	ON	COMMIT	{	PRESERVE	ROWS	|	DELETE	ROWS	|	DROP	}	]

				[	TABLESPACE	tablespace_name	]

				AS	query

				[	WITH	[	NO	]	DATA	]



CREATE	TABLE	AS	 SELECT	

CREATE	TABLE	AS	 	



GLOBALLOCAL

	 CREATE	TABLE

TEMPORARYTEMP

	 CREATE	TABLE

UNLOGGED

	 CREATE	TABLE

IF	NOT	EXISTS

	 CREATE	TABLE

table_name

column_name

WITH	(	storage_parameter	[=	value]	[,	...	]	)

	 	WITHOIDS=TRUE	 OIDS	OID		

CREATE	TABLE

WITH	OIDSWITHOUT	OIDS

WITH	(OIDS)	WITH	(OIDS=FALSE)	



ON	COMMIT

ON	COMMIT	

PRESERVE	ROWS

DELETE	ROWS

	

DROP

TABLESPACE	tablespace_name

tablespace_name		 default_tablespace

query

SELECTTABLEVALUES	 SELECT	TABLE	 VALUES

WITH	[	NO	]	DATA

	



SELECT	INTO	 SELECT	INTO	

CREATE	TABLE	AS	 	OID	OID		



films_recent	 films

CREATE	TABLE	films_recent	AS

		SELECT	*	FROM	films	WHERE	date_prod	>=	'2002-01-01';

TABLE	

CREATE	TABLE	films2	AS

		TABLE	films;

films_recent	 films	OID	

PREPARE	recentfilms(date)	AS

		SELECT	*	FROM	films	WHERE	date_prod	>	$1;

CREATE	TEMP	TABLE	films_recent	WITH	(OIDS)	ON	COMMIT	DROP	AS

		EXECUTE	recentfilms('2002-01-01');



CREATE	TABLE	AS	 SQL

	 PostgreSQL

WITH	[	NO	]	DATA	 PostgreSQL	

PostgreSQL	 CREATE	TABLE

WITH	 PostgreSQL	 	OID

PostgreSQL	 TABLESPACE



CREATE	MATERIALIZED	VIEW,	CREATE	TABLE,	EXECUTE,	SELECT,
SELECT	INTO,	VALUES

CREATE	TABLE CREATE
TABLESPACE



PostgreSQL	9.6.0	



CREATE	TABLESPACE



CREATE	TABLESPACE	--	



CREATE	TABLESPACE	tablespace_name

				[	OWNER	{	new_owner	|	CURRENT_USER	|	SESSION_USER	}	]

				LOCATION	'directory'

				[	WITH	(	tablespace_option	=	value	[,	...	]	)	]



CREATE	TABLESPACE	

	

	 tablespace_name	 CREATE	DATABASECREATE	TABLE	CREATE	INDEX

CONSTRAINT	

	 	22.6	



tablespace_name

The	name	of	a	tablespace	to	be	created.	The	name	cannot	begin
with	pg_,	as	such	names	are	reserved	for	system	tablespaces.

user_name

	 	

directory

	 PostgreSQL	

tablespace_option

	 seq_page_costrandom_page_cost

	 seq_page_cost	random_page_cost
effective_io_concurrency	 	I/O	



CREATE	TABLESPACE



/data/dbsdbspace

CREATE	TABLESPACE	dbspace	LOCATION	'/data/dbs';

/data/indexesgenevieve	 indexspace

CREATE	TABLESPACE	indexspace	OWNER	genevieve	LOCATION	'/data/indexes';



CREATE	TABLESPACE	 PostgreSQL



CREATE	DATABASE,	CREATE	TABLE,	CREATE	INDEX,	DROP
TABLESPACE,	ALTER	TABLESPACE

CREATE	TABLE	AS
CREATE	TEXT

SEARCH
CONFIGURATION



PostgreSQL	9.6.0	



CREATE	TEXT	SEARCH	CONFIGURATION



CREATE	TEXT	SEARCH	CONFIGURATION	--	



CREATE	TEXT	SEARCH	CONFIGURATION	name	(

				PARSER	=	parser_name	|

				COPY	=	source_config

)



CREATE	TEXT	SEARCH	CONFIGURATION		

	

	

	12	



name

parser_name

source_config



PARSERCOPY	



	SQL		 CREATE	TEXT	SEARCH	CONFIGURATION



ALTER	TEXT	SEARCH	CONFIGURATION,	DROP	TEXT	SEARCH
CONFIGURATION

CREATE
TABLESPACE

CREATE	TEXT
SEARCH

DICTIONARY



PostgreSQL	9.6.0	



CREATE	TEXT	SEARCH	DICTIONARY



CREATE	TEXT	SEARCH	DICTIONARY	--	



CREATE	TEXT	SEARCH	DICTIONARY	name	(

				TEMPLATE	=	template

				[,	option	=	value	[,	...	]]

)



CREATE	TEXT	SEARCH	DICTIONARY	 	

	

	12	



name

template

option

value

	



	Snowball		

CREATE	TEXT	SEARCH	DICTIONARY	my_russian	(

				template	=	snowball,

				language	=	russian,

				stopwords	=	myrussian

);



	SQL		 CREATE	TEXT	SEARCH	DICTIONARY



ALTER	TEXT	SEARCH	DICTIONARY,	DROP	TEXT	SEARCH
DICTIONARY

CREATE	TEXT
SEARCH
CONFIGURATION

CREATE	TEXT
SEARCH	PARSER



PostgreSQL	9.6.0	



CREATE	TEXT	SEARCH	PARSER



CREATE	TEXT	SEARCH	PARSER	--	



CREATE	TEXT	SEARCH	PARSER	name	(

				START	=	start_function	,

				GETTOKEN	=	gettoken_function	,

				END	=	end_function	,

				LEXTYPES	=	lextypes_function

				[,	HEADLINE	=	headline_function	]

)



CREATE	TEXT	SEARCH	PARSER	 	

	

	 CREATE	TEXT	SEARCH	PARSER	

	12	



name

start_function

gettoken_function

end_function

lextypes_function

headline_function

	 	



	SQL		 CREATE	TEXT	SEARCH	PARSER



ALTER	TEXT	SEARCH	PARSER,	DROP	TEXT	SEARCH	PARSER

CREATE	TEXT
SEARCH
DICTIONARY

CREATE	TEXT
SEARCH	TEMPLATE



PostgreSQL	9.6.0	



CREATE	TEXT	SEARCH	TEMPLATE



CREATE	TEXT	SEARCH	TEMPLATE	--	



CREATE	TEXT	SEARCH	TEMPLATE	name	(

				[	INIT	=	init_function	,	]

				LEXIZE	=	lexize_function

)



CREATE	TEXT	SEARCH	TEMPLATE	 	

	

	 CREATE	TEXT	SEARCH	TEMPLATE	 	

	12	



name

init_function

lexize_function

	 	



	SQL		 CREATE	TEXT	SEARCH	TEMPLATE



ALTER	TEXT	SEARCH	TEMPLATE,	DROP	TEXT	SEARCH	TEMPLATE

CREATE	TEXT
SEARCH	PARSER

CREATE
TRANSFORM



PostgreSQL	9.6.0	



CREATE	TRANSFORM



CREATE	TRANSFORM	--	



CREATE	[	OR	REPLACE	]	TRANSFORM	FOR	type_name	LANGUAGE	lang_name	(

				FROM	SQL	WITH	FUNCTION	from_sql_function_name	(argument_type	[,	...]),

				TO	SQL	WITH	FUNCTION	to_sql_function_name	(argument_type	[,	...])

);



CREATE	TRANSFORM	 CREATE	OR	REPLACE	TRANSFORM	

	 PL/Python	 hstore

"from	SQL"	SQL		

"to	SQL"	SQL		

	 	

	 USAGE	 USAGE	from-SQL		to-SQL		



type_name

lang_name

from_sql_function_name(argument_type	[,	...])

	SQL		 internalinternal		

to_sql_function_name(argument_type	[,	...])

	SQL		 internal	



DROP	TRANSFORM



hstore	 plpythonu

CREATE	TYPE	hstore	...;

CREATE	LANGUAGE	plpythonu	...;

CREATE	FUNCTION	hstore_to_plpython(val	internal)	RETURNS	internal

LANGUAGE	C	STRICT	IMMUTABLE

AS	...;

CREATE	FUNCTION	plpython_to_hstore(val	internal)	RETURNS	hstore

LANGUAGE	C	STRICT	IMMUTABLE

AS	...;

CREATE	TRANSFORM	FOR	hstore	LANGUAGE	plpythonu	(

				FROM	SQL	WITH	FUNCTION	hstore_to_plpython(internal),

				TO	SQL	WITH	FUNCTION	plpython_to_hstore(internal)

);

contrib	



CREATE	TRANSFORM	 PostgreSQL	 SQLCREATE	TRANSFORM	

PostgreSQL



CREATE	FUNCTION,	CREATE	LANGUAGE,	CREATE	TYPE,	DROP
TRANSFORM

CREATE	TEXT
SEARCH	TEMPLATE CREATE	TRIGGER



PostgreSQL	9.6.0	



CREATE	TRIGGER



CREATE	TRIGGER	--	



CREATE	[	CONSTRAINT	]	TRIGGER	name	{	BEFORE	|	AFTER	|	INSTEAD	OF	}	{	

				ON	table_name

				[	FROM	referenced_table_name	]

				[	NOT	DEFERRABLE	|	[	DEFERRABLE	]	[	INITIALLY	IMMEDIATE	|	INITIALLY	DEFERRED	]	]

				[	FOR	[	EACH	]	{	ROW	|	STATEMENT	}	]

				[	WHEN	(	condition	)	]

				EXECUTE	PROCEDURE	function_name	(	arguments	)

event

				INSERT

				UPDATE	[	OF	column_name	[,	...	]	]

				DELETE

				TRUNCATE



CREATE	TRIGGER function_name

INSERTUPDATEDELETE

INSERTUPDATE ""

FOR	EACH	ROW	10	 DELETEON	DELETE	10	 FOR	EACH

STATEMENT FOR	EACH	STATEMENT		 ON	CONFLICT	DO	UPDATE

INSERT	INSERTUPDATE	

INSTEAD	OFFOR	EACH	ROW BEFOREAFTERFOR	EACH	STATEMENT

TRUNCATE FOR	EACH	STATEMENT

BEFORE
INSERT/UPDATE/DELETE

TRUNCATE —

AFTER
INSERT/UPDATE/DELETE

TRUNCATE —

INSTEAD	OF
INSERT/UPDATE/DELETE —

TRUNCATE — —

WHEN WHEN WHEN



CONSTRAINT SET	CONSTRAINTS AFTER	ROW SET

CONSTRAINTS

SELECT SELECT

	37	



name

	—	

BEFOREAFTER

INSTEAD	OF

AFTER

event

INSERTUPDATEDELETETRUNCATE OR

UPDATE

UPDATE	OF	column_name1	[,	column_name2	...	]

UPDATE

INSTEAD	OF	UPDATE

table_name

referenced_table_name

DEFERRABLE

NOT	DEFERRABLE

INITIALLY	IMMEDIATE



INITIALLY	DEFERRED

CREATE	TABLE

FOR	EACH	ROW

FOR	EACH	STATEMENT

	SQL	

condition

WHENconditiontrue

NEW.column_name INSERTOLDDELETENEW

INSTEAD	OFWHEN

WHEN

WHEN

function_name

trigger

arguments



TRIGGER EXECUTE

DROP	TRIGGER

UPDATE	OF	column_name UPDATESET BEFORE	UPDATE

UPDATE	...	SET	x	=	x	...x

BEFORE WHEN WHEN NEW BEFOREWHENNEW oid

AFTER WHEN AFTERWHEN

PostgreSQL	7.3	 opaquetrigger CREATE	TRIGGERopaque trigger



accountscheck_account_update

CREATE	TRIGGER	check_update

				BEFORE	UPDATE	ON	accounts

				FOR	EACH	ROW

				EXECUTE	PROCEDURE	check_account_update();

UPDATEbalance

CREATE	TRIGGER	check_update

				BEFORE	UPDATE	OF	balance	ON	accounts

				FOR	EACH	ROW

				EXECUTE	PROCEDURE	check_account_update();

balance

CREATE	TRIGGER	check_update

				BEFORE	UPDATE	ON	accounts

				FOR	EACH	ROW

				WHEN	(OLD.balance	IS	DISTINCT	FROM	NEW.balance)

				EXECUTE	PROCEDURE	check_account_update();

accounts

CREATE	TRIGGER	log_update

				AFTER	UPDATE	ON	accounts

				FOR	EACH	ROW

				WHEN	(OLD.*	IS	DISTINCT	FROM	NEW.*)

				EXECUTE	PROCEDURE	log_account_update();



view_insert_row

CREATE	TRIGGER	view_insert

				INSTEAD	OF	INSERT	ON	my_view

				FOR	EACH	ROW

				EXECUTE	PROCEDURE	view_insert_row();

	37.4	 	C	



PostgreSQLCREATE	TRIGGERSQL

SQL	 "old""new" CREATE	TRIGGER	...	ON	tablename

REFERENCING	OLD	ROW	AS	somename	NEW	ROW	AS	othername	...

PostgreSQL

PostgreSQL SQLOLD	TABLENEW	TABLE

PostgreSQL	SQL	 CREATE	TABLE

SQL	 PostgreSQL

SQL	 BEFORE	DELETEDELETE PostgreSQLBEFORE	DELETE	

BEFORE

OR	SQL	 PostgreSQL

TRUNCATE	SQL	 PostgreSQL

CREATE	CONSTRAINT	TRIGGERSQLPostgreSQL



ALTER	TRIGGER,	DROP	TRIGGER,	CREATE	FUNCTION,	SET
CONSTRAINTS

CREATE
TRANSFORM CREATE	TYPE



PostgreSQL	9.6.0	



CREATE	TYPE



CREATE	TYPE	--	



CREATE	TYPE	name	AS

				(	[	attribute_name	data_type	[	COLLATE	collation	]	[,	...	]	]	)

CREATE	TYPE	name	AS	ENUM

				(	[	'label'	[,	...	]	]	)

CREATE	TYPE	name	AS	RANGE	(

				SUBTYPE	=	subtype

				[	,	SUBTYPE_OPCLASS	=	subtype_operator_class	]

				[	,	COLLATION	=	collation	]

				[	,	CANONICAL	=	canonical_function	]

				[	,	SUBTYPE_DIFF	=	subtype_diff_function	]

)

CREATE	TYPE	name	(

				INPUT	=	input_function,

				OUTPUT	=	output_function

				[	,	RECEIVE	=	receive_function	]

				[	,	SEND	=	send_function	]

				[	,	TYPMOD_IN	=	type_modifier_input_function	]

				[	,	TYPMOD_OUT	=	type_modifier_output_function	]

				[	,	ANALYZE	=	analyze_function	]

				[	,	INTERNALLENGTH	=	{	internallength	|	VARIABLE	}	]

				[	,	PASSEDBYVALUE	]

				[	,	ALIGNMENT	=	alignment	]

				[	,	STORAGE	=	storage	]

				[	,	LIKE	=	like_type	]

				[	,	CATEGORY	=	category	]

				[	,	PREFERRED	=	preferred	]

				[	,	DEFAULT	=	default	]

				[	,	ELEMENT	=	element	]

				[	,	DELIMITER	=	delimiter	]

				[	,	COLLATABLE	=	collatable	]

)

CREATE	TYPE	name



CREATE	TYPE	

	 	

CREATE	TYPE	 		 shell	shell		

CREATE	TYPE	 	

	 USAGE

	8.7	 	 CREATE	TYPE	 	

	8.17	 	 CREATE	TYPE

subtype	 	B		

collation

canonical	 	

CREATE	TYPE	name	shell		 	

subtype_diff	 subtype	 double	precision



CREATE	TYPE	 	

	 	

	 receive_function	send_function	type_modifier_input_function

type_modifier_output_function	analyze_function		C	

input_function		 	 output_function

	 	C		OID	 	OID	

STRICT	 	NULL		 NULL	NULL	
cstring	NULL	

T receive_function		

internaloidinteger	 StringInfo	 	

NULL		 	NULL	 NULL	
send_function		 	

	 	

type	 CREATE	TYPE	shell	type		

	 char(5)numeric(30,2)	

type_modifier_output_function	PostgreSQL	 	

type_modifier_input_function		

type_modifier_input_function		 type_modifier_output_function

typmod		 cstring	

type_modifier_output_function

analyze_function		



internal	 boolean	API		 src/include/commands/vacuum.h

	I/O		 	

internallength	 VARIABLEtyplen	-1		 	4		

PASSEDBYVALUE	 	

alignment	 	124		8		

storage	 	 plain plain	

	 	 extended

	65.2	 	36.11.1	 	 plain	 storage	

TOAST		 ALTER	TABLE	SET	STORAGE

like_type	 	

LIKE	 	

category	preferred	 	

	 	 "" 	

	 DEFAULT	

ELEMENT	 	4	

delimiter	

	 collatable	 COLLATE	 	



	 PostgreSQL	 	

	

	 ELEMENT ELEMENT

	 	



name

attribute_name

data_type

collation

label

subtype

subtype_operator_class

	subtype		B	

canonical_function

subtype_diff_function



	subtype	

input_function

output_function

receive_function

send_function

type_modifier_input_function

type_modifier_output_function

analyze_function

internallength

	

alignment

	 charint2	int4double	 int4



storage

	 plainexternal	extendedmain	 plain

like_type

	 internallength	passedbyvalue

category

	ASCII			 "" 'U'	 	50-56

preferred

	 	

default

element

delimiter

collatable



	 	

PostgreSQL	8.3		 	

	 	

PostgreSQL		8.2		 shell-type		 CREATE	TYPE	name	

PostgreSQL		 	shell	type		
	C		 	shell	type

PostgreSQL	7.3		 	shell	type		

	 CREATE	TYPEopaque	 I/O	



CREATE	TYPE	compfoo	AS	(f1	int,	f2	text);

CREATE	FUNCTION	getfoo()	RETURNS	SETOF	compfoo	AS	$$

				SELECT	fooid,	fooname	FROM	foo

$$	LANGUAGE	SQL;

CREATE	TYPE	bug_status	AS	ENUM	('new',	'open',	'closed');

CREATE	TABLE	bug	(

				id	serial,

				description	text,

				status	bug_status

);

CREATE	TYPE	float8_range	AS	RANGE	(subtype	=	float8,	subtype_diff	=	float8mi);

box

CREATE	TYPE	box;

CREATE	FUNCTION	my_box_in_function(cstring)	RETURNS	box	AS	...	;

CREATE	FUNCTION	my_box_out_function(box)	RETURNS	cstring	AS	...	;

CREATE	TYPE	box	(

				INTERNALLENGTH	=	16,

				INPUT	=	my_box_in_function,



				OUTPUT	=	my_box_out_function

);

CREATE	TABLE	myboxes	(

				id	integer,

				description	box

);

box	 float4

CREATE	TYPE	box	(

				INTERNALLENGTH	=	16,

				INPUT	=	my_box_in_function,

				OUTPUT	=	my_box_out_function,

				ELEMENT	=	float4

);

	box		

CREATE	TYPE	bigobj	(

				INPUT	=	lo_filein,	OUTPUT	=	lo_fileout,

				INTERNALLENGTH	=	VARIABLE

);

CREATE	TABLE	big_objs	(

				id	integer,

				obj	bigobj

);

	36.11	



CREATE	TYPE	 SQL	 PostgreSQL

	 PostgreSQL	 CREATE	TABLE



ALTER	TYPE,	CREATE	DOMAIN,	CREATE	FUNCTION,	DROP	TYPE

CREATE	TRIGGER CREATE	USER



PostgreSQL	9.6.0	



CREATE	USER



CREATE	USER	--	



CREATE	USER	name	[	[	WITH	]	option	[	...	]	]

	 option	

						SUPERUSER	|	NOSUPERUSER

				|	CREATEDB	|	NOCREATEDB

				|	CREATEROLE	|	NOCREATEROLE

				|	INHERIT	|	NOINHERIT

				|	LOGIN	|	NOLOGIN

				|	REPLICATION	|	NOREPLICATION

				|	BYPASSRLS	|	NOBYPASSRLS

				|	CONNECTION	LIMIT	connlimit

				|	[	ENCRYPTED	|	UNENCRYPTED	]	PASSWORD	'password'

				|	VALID	UNTIL	'timestamp'

				|	IN	ROLE	role_name	[,	...]

				|	IN	GROUP	role_name	[,	...]

				|	ROLE	role_name	[,	...]

				|	ADMIN	role_name	[,	...]

				|	USER	role_name	[,	...]

				|	SYSID	uid



CREATE	USER	 CREATE	ROLE	 CREATE	USERLOGIN	

ROLE



CREATE	USER	 PostgreSQLSQL		



CREATE	ROLE

CREATE	TYPE CREATE	USER
MAPPING



PostgreSQL	9.6.0	



CREATE	USER	MAPPING



CREATE	USER	MAPPING	--	



CREATE	USER	MAPPING	FOR	{	user_name	|	USER	|	CURRENT_USER	|	PUBLIC	}

				SERVER	server_name

				[	OPTIONS	(	option	'value'	[	,	...	]	)	]



CREATE	USER	MAPPING	 	

	



user_name

	 CURRENT_USERUSER	 PUBLIC

server_name

OPTIONS	(	option	'value'	[,	...	]	)

	 	



bobfoo

CREATE	USER	MAPPING	FOR	bob	SERVER	foo	OPTIONS	(user	'bob',	password	'secret');



CREATE	USER	MAPPING	ISO/IEC	9075-9	(SQL/MED)



ALTER	USER	MAPPING,	DROP	USER	MAPPING,	CREATE	FOREIGN
DATA	WRAPPER,	CREATE	SERVER

CREATE	USER CREATE	VIEW



PostgreSQL	9.6.0	



CREATE	VIEW



CREATE	VIEW	--	



CREATE	[	OR	REPLACE	]	[	TEMP	|	TEMPORARY	]	[	RECURSIVE	]	VIEW	name

				[	WITH	(	view_option_name	[=	view_option_value]	[,	...	]	)	]

				AS	query

				[	WITH	[	CASCADED	|	LOCAL	]	CHECK	OPTION	]



CREATE	VIEW	

CREATE	OR	REPLACE	VIEW	 	

CREATE	VIEW	myschema.myview	...	



TEMPORARY	or	TEMP

	 	

	 TEMPORARY

RECURSIVE

CREATE	RECURSIVE	VIEW	name	(columns)	AS	SELECT	...;

CREATE	VIEW	name	AS	WITH	RECURSIVE	name	(columns)	AS	(SELECT	

name

column_name

	

WITH	(	view_option_name	[=	view_option_value]	[,	...	]	)



check_option	(string)

localcascaded	 	 WITH	[	CASCADED	|	LOCAL	]	CHECK	OPTION

	 ALTER	VIEW

security_barrier	(boolean)

	 	39.5	

query

SELECT	 VALUES

WITH	[	CASCADED	|	LOCAL	]	CHECK	OPTION

	 INSERTUPDATE

LOCAL

	

CASCADED

	 CHECK	OPTION	

CHECK	OPTIONRECURSIVE

INSTEAD	OF	 INSTEADCHECK	OPTION	

OPTION	 INSTEAD	OF		

INSTEAD	



DROP	VIEW

CREATE	VIEW	vista	AS	SELECT	'Hello	World';

?column?	 unknown	

CREATE	VIEW	vista	AS	SELECT	text	'Hello	World'	AS	hello;

	 	

CREATE	OR	REPLACE	VIEW	 	SELECT		

	 INSERTUPDATE	

FROM	

WITHDISTINCT	GROUP	BYHAVING	LIMITOFFSET

UNION	INTERSECTEXCEPT



	 	

INSERT	UPDATEDELETE	

WHERE	 UPDATE

CONFLICT	UPDATE		 CHECK	OPTIONINSERT

security_barrier	 WHERE	

EXPLAIN	 	

	 	

	 	



CREATE	VIEW	comedies	AS

				SELECT	*

				FROM	films

				WHERE	kind	=	'Comedy';

film *	

LOCAL	CHECK	OPTION

CREATE	VIEW	universal_comedies	AS

				SELECT	*

				FROM	comedies

				WHERE	classification	=	'U'

				WITH	LOCAL	CHECK	OPTION;

comedies	 kind	=	'Comedy'classification	=	'U'

'U'	 INSERTUPDATE	 kind

CASCADED	CHECK	OPTION

CREATE	VIEW	pg_comedies	AS

				SELECT	*

				FROM	comedies

				WHERE	classification	=	'PG'

				WITH	CASCADED	CHECK	OPTION;

kindclassification	



CREATE	VIEW	comedies	AS

				SELECT	f.*,

											country_code_to_name(f.country_code)	AS	country,

											(SELECT	avg(r.rating)

												FROM	user_ratings	r

												WHERE	r.film_id	=	f.id)	AS	avg_rating

				FROM	films	f

				WHERE	f.kind	=	'Comedy';

INSERTUPDATE	 DELETEfilms	 countryavg_rating

	1		100	

CREATE	RECURSIVE	VIEW	nums_1_100	(n)	AS

				VALUES	(1)

UNION	ALL

				SELECT	n+1	FROM	nums_1_100	WHERE	n	<	100;



CREATE	OR	REPLACE	VIEW	 PostgreSQL	 WITH	(	...	)



ALTER	VIEW,	DROP	VIEW,	CREATE	MATERIALIZED	VIEW

CREATE	USER
MAPPING DEALLOCATE



PostgreSQL	9.6.0	



DEALLOCATE



DEALLOCATE	--	



DEALLOCATE	[	PREPARE	]	{	name	|	ALL	}



DEALLOCATE	 	SQL		

PREPARE



PREPARE

name

ALL



SQL	 DEALLOCATE	 	SQL



EXECUTE,	PREPARE

CREATE	VIEW DECLARE



PostgreSQL	9.6.0	



DECLARE



DECLARE	--	



DECLARE	name	[	BINARY	]	[	INSENSITIVE	]	[	[	NO	]	SCROLL	]

				CURSOR	[	{	WITH	|	WITHOUT	}	HOLD	]	FOR	query



DECLARE	 	

:	 	SQL		 PL/pgSQL	



name

BINARY

INSENSITIVE

	 PostgreSQL

SCROLLNO	SCROLL

SCROLL	 	

WITH	HOLD

WITHOUT	HOLD

WITH	HOLD	 WITHOUT	HOLD	

query

SELECT	 VALUES

BINARY	INSENSITIVESCROLL	



SELECT	 BINARY	

	 psql	

:	 "" 	 FETCH	 	

WITH	HOLD	 WITH	HOLD	DECLARE

COMMIT ROLLBACK

WITH	HOLD	 	

FOR	UPDATEFOR	SHARE	 WITH	HOLD

SCROLL		SQL		

NO	SCROLL	

FOR	UPDATEFOR	SHARE	 	 SCROLL

WITH	HOLD	 	36.6	 	

FOR	UPDATEFOR	SHARE	



INSENSITIVE	FOR	UPDATEFOR	SHARE

UPDATE	...	WHERE	CURRENT	OF	 DELETE	...	WHERE	CURRENT	OF

FOR	UPDATEFOR	UPDATE	 	

FOR	UPDATE	 SQL	 "" 	

ORDER	BY	 	

FOR	UPDATEWHERE	CURRENT	OF	 	

SQL	 SQL	 PostgreSQL	 OPEN	

	 	SQL	 DECLARE	OPEN

pg_cursors	



DECLARE	liahona	CURSOR	FOR	SELECT	*	FROM	films;

FETCH



SQL		 PostgreSQL	

SQL	 SQL	 PostgreSQL

PostgreSQL	



CLOSE,	FETCH,	MOVE

DEALLOCATE DELETE



PostgreSQL	9.6.0	



DELETE



DELETE	--	



[	WITH	[	RECURSIVE	]	with_query	[,	...]	]

DELETE	FROM	[	ONLY	]	table_name	[	*	]	[	[	AS	]	alias	]

				[	USING	using_list	]

				[	WHERE	condition	|	WHERE	CURRENT	OF	cursor_name	]

				[	RETURNING	*	|	output_expression	[	[	AS	]	output_name	]	[,	...]	]



DELETE	 WHERE WHERE	

:	 TRUNCATE	 PostgreSQL

	 USING	

RETURNINGDELETE		 USING

DELETE	 USINGcondition	 SELECT



with_query

WITH	 DELETE	

table_name

	 ONLY	

alias

	 DELETE	FROM	foo	AS	f

using_list

WHERE	 SELECT	 FROM

condition

boolean	 true

cursor_name

WHERE	CURRENT	OF	 	

CURRENT	OF	 DECLARE

output_expression

DELETE	 table_name	

output_name



DELETE	

DELETE	count

count	 BEFORE	DELETE	

DELETERETURNING	 RETURNING	 SELECT	



USING	 PostgreSQL	 WHERE	

DELETE	FROM	films	USING	producers

		WHERE	producer_id	=	producers.id	AND	producers.name	=	'foo';

films	producers	 films	

DELETE	FROM	films

		WHERE	producer_id	IN	(SELECT	id	FROM	producers	WHERE	name	=	'foo');



DELETE	FROM	films	WHERE	kind	<>	'Musical';

films

DELETE	FROM	films;

DELETE	FROM	tasks	WHERE	status	=	'DONE'	RETURNING	*;

tasksc_tasks	

DELETE	FROM	tasks	WHERE	CURRENT	OF	c_tasks;



SQL	 USINGRETURNING	 PostgreSQL	 DELETEWITH

DECLARE DISCARD



PostgreSQL	9.6.0	



DISCARD



DISCARD	--	



DISCARD	{	ALL	|	PLANS	|	SEQUENCES	|	TEMPORARY	|	TEMP	}



DISCARD	 	



PLANS

	

SEQUENCES

	 currval()/lastval()	 nextval()

TEMPORARY	or	TEMP

ALL

	

SET	SESSION	AUTHORIZATION	DEFAULT;

RESET	ALL;

DEALLOCATE	ALL;

CLOSE	ALL;

UNLISTEN	*;

SELECT	pg_advisory_unlock_all();

DISCARD	PLANS;

DISCARD	SEQUENCES;

DISCARD	TEMP;



DISCARD	ALL



DISCARD	 PostgreSQL

DELETE DO



PostgreSQL	9.6.0	



DO



DO	--	



DO	[	LANGUAGE	lang_name	]	code



DO	

void	

LANGUAGE



code

	 CREATE	FUNCTION	

lang_name

plpgsql



CREATE	LANGUAGE	 plpgsql

USAGE	 	



public	 webuser

DO	$$DECLARE	r	record;

BEGIN

				FOR	r	IN	SELECT	table_schema,	table_name	FROM	information_schema.tables

													WHERE	table_type	=	'VIEW'	AND	table_schema	=	'public'

				LOOP

								EXECUTE	'GRANT	ALL	ON	'	||	quote_ident(r.table_schema)	||	'.'	||	quote_ident(r.table_name)	||	'	TO	webuser';

				END	LOOP;

END$$;



SQL	 DO



CREATE	LANGUAGE

DISCARD DROP	ACCESS
METHOD



PostgreSQL	9.6.0	



DROP	ACCESS	METHOD



DROP	ACCESS	METHOD	--	



DROP	ACCESS	METHOD	[	IF	EXISTS	]	name	[	CASCADE	|	RESTRICT	]



DROP	ACCESS	METHOD



IF	EXISTS

name

CASCADE

RESTRICT



heptree

DROP	ACCESS	METHOD	heptree;



DROP	ACCESS	METHODPostgreSQL



CREATE	ACCESS	METHOD

DO DROP	AGGREGATE



PostgreSQL	9.6.0	



DROP	AGGREGATE



DROP	AGGREGATE	--	



DROP	AGGREGATE	[	IF	EXISTS	]	name	(	aggregate_signature	)	[	CASCADE	|	RESTRICT	]

aggregate_signature

*	|

[	argmode	]	[	argname	]	argtype	[	,	...	]	|

[	[	argmode	]	[	argname	]	argtype	[	,	...	]	]	ORDER	BY	[	argmode	]	[	



DROP	AGGREGATE	



IF	EXISTS

name

argmode

INVARIADIC	 IN

argname

DROP	AGGREGATE	

argtype

	 *	

CASCADE

	

RESTRICT



ALTER	AGGREGATE



integermyavg

DROP	AGGREGATE	myavg(integer);

myrank	

DROP	AGGREGATE	myrank(VARIADIC	"any"	ORDER	BY	VARIADIC	"any");



	SQL	 DROP	AGGREGATE



ALTER	AGGREGATE,	CREATE	AGGREGATE

DROP	ACCESS
METHOD DROP	CAST



PostgreSQL	9.6.0	



DROP	CAST



DROP	CAST	--	



DROP	CAST	[	IF	EXISTS	]	(source_type	AS	target_type)	[	CASCADE	|	RESTRICT	]



DROP	CAST

	



IF	EXISTS

source_type

target_type

CASCADERESTRICT



textint

DROP	CAST	(text	AS	int);



DROP	CAST	SQL	



CREATE	CAST

DROP	AGGREGATE DROP	COLLATION



PostgreSQL	9.6.0	



DROP	COLLATION



DROP	COLLATION	--	



DROP	COLLATION	[	IF	EXISTS	]	name	[	CASCADE	|	RESTRICT	]



DROP	COLLATION	



IF	EXISTS

name

CASCADE

	 	5.13	

RESTRICT



german

DROP	COLLATION	german;



IF	EXISTS	 DROP	COLLATION	 SQL	 PostgreSQL



ALTER	COLLATION,	CREATE	COLLATION

DROP	CAST DROP	CONVERSION



PostgreSQL	9.6.0	



DROP	CONVERSION



DROP	CONVERSION	--	



DROP	CONVERSION	[	IF	EXISTS	]	name	[	CASCADE	|	RESTRICT	]



DROP	CONVERSION	



IF	EXISTS

name

CASCADERESTRICT



myname

DROP	CONVERSION	myname;



	SQL	 DROP	CONVERSION	 DROP	TRANSLATION	

	 PostgreSQL	 CREATE	CONVERSION	



ALTER	CONVERSION,	CREATE	CONVERSION

DROP	COLLATION DROP	DATABASE



PostgreSQL	9.6.0	



DROP	DATABASE



DROP	DATABASE	--	



DROP	DATABASE	[	IF	EXISTS	]	name



DROP	DATABASE	 	

DROP	DATABASE



IF	EXISTS

name



DROP	DATABASE

	 dropdb



SQL	 DROP	DATABASE



CREATE	DATABASE

DROP	CONVERSION DROP	DOMAIN



PostgreSQL	9.6.0	



DROP	DOMAIN



DROP	DOMAIN	--	



DROP	DOMAIN	[	IF	EXISTS	]	name	[,	...]	[	CASCADE	|	RESTRICT	]



DROP	DOMAIN	



IF	EXISTS

name

CASCADE

	 	5.13	

RESTRICT



box

DROP	DOMAIN	box;



IF	EXISTS	SQL		 PostgreSQL



CREATE	DOMAIN,	ALTER	DOMAIN

DROP	DATABASE DROP	EVENT
TRIGGER



PostgreSQL	9.6.0	



DROP	EVENT	TRIGGER



DROP	EVENT	TRIGGER	--	



DROP	EVENT	TRIGGER	[	IF	EXISTS	]	name	[	CASCADE	|	RESTRICT	]



DROP	EVENT	TRIGGER	



IF	EXISTS

name

CASCADE

	 	5.13	

RESTRICT



snitch

DROP	EVENT	TRIGGER	snitch;



	SQL	 DROP	EVENT	TRIGGER



CREATE	EVENT	TRIGGER,	ALTER	EVENT	TRIGGER

DROP	DOMAIN DROP	EXTENSION



PostgreSQL	9.6.0	



DROP	EXTENSION



DROP	EXTENSION	--	



DROP	EXTENSION	[	IF	EXISTS	]	name	[,	...]	[	CASCADE	|	RESTRICT	]



DROP	EXTENSION	

DROP	EXTENSION



IF	EXISTS

name

CASCADE

	 	5.13	

RESTRICT

	 DROP	



hstore

DROP	EXTENSION	hstore;

hstore	 hstore	



DROP	EXTENSION	 PostgreSQL



CREATE	EXTENSION,	ALTER	EXTENSION

DROP	EVENT
TRIGGER

DROP	FOREIGN	DATA
WRAPPER



PostgreSQL	9.6.0	



DROP	FOREIGN	DATA	WRAPPER



DROP	FOREIGN	DATA	WRAPPER	--	



DROP	FOREIGN	DATA	WRAPPER	[	IF	EXISTS	]	name	[	CASCADE	|	RESTRICT	]



DROP	FOREIGN	DATA	WRAPPER		



IF	EXISTS

name

CASCADE

	

RESTRICT



dbi

DROP	FOREIGN	DATA	WRAPPER	dbi;



DROP	FOREIGN	DATA	WRAPPER		ISO/IEC	9075-9	(SQL/MED) IF	EXISTS	

PostgreSQL



CREATE	FOREIGN	DATA	WRAPPER,	ALTER	FOREIGN	DATA
WRAPPER

DROP	EXTENSION DROP	FOREIGN
TABLE



PostgreSQL	9.6.0	



DROP	FOREIGN	TABLE



DROP	FOREIGN	TABLE	--	



DROP	FOREIGN	TABLE	[	IF	EXISTS	]	name	[,	...]	[	CASCADE	|	RESTRICT	]



DROP	FOREIGN	TABLE	



IF	EXISTS

name

CASCADE

	 	5.13	

RESTRICT



films	distributors

DROP	FOREIGN	TABLE	films,	distributors;



	ISO/IEC	9075-9	(SQL/MED)	



ALTER	FOREIGN	TABLE,	CREATE	FOREIGN	TABLE

DROP	FOREIGN	DATA
WRAPPER DROP	FUNCTION



PostgreSQL	9.6.0	



DROP	FUNCTION



DROP	FUNCTION	--	



DROP	FUNCTION	[	IF	EXISTS	]	name	(	[	[	argmode	]	[	argname	]	argtype

				[	CASCADE	|	RESTRICT	]



DROP	FUNCTION	 	



IF	EXISTS

name

argmode

INOUT	INOUTVARIADIC	 IN	 DROP	FUNCTION

VARIADIC

argname

	 DROP	FUNCTION	

argtype

CASCADE

	

RESTRICT



DROP	FUNCTION	sqrt(integer);



SQL		 DROP	FUNCTION	



CREATE	FUNCTION,	ALTER	FUNCTION

DROP	FOREIGN
TABLE DROP	GROUP



PostgreSQL	9.6.0	



DROP	GROUP



DROP	GROUP	--	



DROP	GROUP	[	IF	EXISTS	]	name	[,	...]



DROP	GROUP	 DROP	ROLE



	SQL	 DROP	GROUP



DROP	ROLE

DROP	FUNCTION DROP	INDEX



PostgreSQL	9.6.0	



DROP	INDEX



DROP	INDEX	--	



DROP	INDEX	[	CONCURRENTLY	]	[	IF	EXISTS	]	name	[,	...]	[	CASCADE	|	RESTRICT	]



DROP	INDEX	 	



CONCURRENTLY

	 DROP	INDEX

	 CASCADE

DROP	INDEX	CONCURRENTLY

IF	EXISTS

name

CASCADE

	 	5.13	

RESTRICT



title_idx

DROP	INDEX	title_idx;



DROP	INDEX	 PostgreSQL	 SQL	



CREATE	INDEX

DROP	GROUP DROP	LANGUAGE



PostgreSQL	9.6.0	



DROP	LANGUAGE



DROP	LANGUAGE	--	



DROP	[	PROCEDURAL	]	LANGUAGE	[	IF	EXISTS	]	name	[	CASCADE	|	RESTRICT	]



DROP	LANGUAGE	 	

:	 PostgreSQL	9.1		 "" 	 DROP	EXTENSION



IF	EXISTS

name

CASCADE

	

RESTRICT



plsample

DROP	LANGUAGE	plsample;



	SQL	 DROP	LANGUAGE



ALTER	LANGUAGE,	CREATE	LANGUAGE,	droplang

DROP	INDEX DROP	MATERIALIZED
VIEW



PostgreSQL	9.6.0	



DROP	MATERIALIZED	VIEW



DROP	MATERIALIZED	VIEW	--	



DROP	MATERIALIZED	VIEW	[	IF	EXISTS	]	name	[,	...]	[	CASCADE	|	RESTRICT	]



DROP	MATERIALIZED	VIEW	



IF	EXISTS

name

CASCADE

	

RESTRICT



order_summary

DROP	MATERIALIZED	VIEW	order_summary;



DROP	MATERIALIZED	VIEW	 PostgreSQL



CREATE	MATERIALIZED	VIEW,	ALTER	MATERIALIZED	VIEW,
REFRESH	MATERIALIZED	VIEW

DROP	LANGUAGE DROP	OPERATOR



PostgreSQL	9.6.0	



DROP	OPERATOR



DROP	OPERATOR	--	



DROP	OPERATOR	[	IF	EXISTS	]	name	(	{	left_type	|	NONE	}	,	{	right_type



DROP	OPERATOR	



IF	EXISTS

name

left_type

	 NONE

right_type

	 NONE

CASCADE

	

RESTRICT



integer	 a^b

DROP	OPERATOR	^	(integer,	integer);

bit	 ~b

DROP	OPERATOR	~	(none,	bit);

bigint	 x!

DROP	OPERATOR	!	(bigint,	none);



SQL	 DROP	OPERATOR



CREATE	OPERATOR,	ALTER	OPERATOR

DROP	MATERIALIZED
VIEW

DROP	OPERATOR
CLASS



PostgreSQL	9.6.0	



DROP	OPERATOR	CLASS



DROP	OPERATOR	CLASS	--	



DROP	OPERATOR	CLASS	[	IF	EXISTS	]	name	USING	index_method	[	CASCADE	|	RESTRICT	]



DROP	OPERATOR	CLASS	

DROP	OPERATOR	CLASS	 	



IF	EXISTS

name

index_method

CASCADE

	 	5.13	

RESTRICT



DROP	OPERATOR	CLASS	 	

OPERATOR	FAMILY	 DROP	OPERATOR	FAMILY



	B- widget_ops

DROP	OPERATOR	CLASS	widget_ops	USING	btree;

	 CASCADE



SQL	 DROP	OPERATOR	CLASS



ALTER	OPERATOR	CLASS,	CREATE	OPERATOR	CLASS,	DROP
OPERATOR	FAMILY

DROP	OPERATOR DROP	OPERATOR
FAMILY



PostgreSQL	9.6.0	



DROP	OPERATOR	FAMILY



DROP	OPERATOR	FAMILY	--	



DROP	OPERATOR	FAMILY	[	IF	EXISTS	]	name	USING	index_method	[	CASCADE	|	RESTRICT	]



DROP	OPERATOR	FAMILY	

DROP	OPERATOR	FAMILY	 	



IF	EXISTS

name

index_method

CASCADE

	 	5.13	

RESTRICT



	B- float_ops

DROP	OPERATOR	FAMILY	float_ops	USING	btree;

	 CASCADE



SQL	 DROP	OPERATOR	FAMILY	



ALTER	OPERATOR	FAMILY,	CREATE	OPERATOR	FAMILY,	ALTER
OPERATOR	CLASS,	CREATE	OPERATOR	CLASS,	DROP	OPERATOR
CLASS

DROP	OPERATOR
CLASS DROP	OWNED



PostgreSQL	9.6.0	



DROP	OWNED



DROP	OWNED	--	



DROP	OWNED	BY	{	name	|	CURRENT_USER	|	SESSION_USER	}	[,	...]	[	CASCADE	|	RESTRICT	]



DROP	OWNED	 	



name

CASCADE

	 	5.13	

RESTRICT

	



DROP	OWNED	 DROP	OWNED		

CASCADE	

REASSIGN	OWNED	 	

	21.4	



DROP	OWNED	 PostgreSQL



REASSIGN	OWNED,	DROP	ROLE

DROP	OPERATOR
FAMILY DROP	POLICY



PostgreSQL	9.6.0	



DROP	POLICY



DROP	POLICY	--	



DROP	POLICY	[	IF	EXISTS	]	name	ON	table_name	[	CASCADE	|	RESTRICT	]



DROP	POLICY	 	

LEVEL	SECURITY



IF	EXISTS

name

table_name

CASCADERESTRICT



my_tablep1

DROP	POLICY	p1	ON	my_table;



DROP	POLICYPostgreSQL



CREATE	POLICY,	ALTER	POLICY

DROP	OWNED DROP	ROLE



PostgreSQL	9.6.0	



DROP	ROLE



DROP	ROLE	--	



DROP	ROLE	[	IF	EXISTS	]	name	[,	...]



DROP	ROLE	 	

	 	

	 DROP	ROLE	



IF	EXISTS

name



PostgreSQLdropuser	 	shell	



DROP	ROLE	jonathan;



SQL	 DROP	ROLE		 PostgreSQL



CREATE	ROLE,	ALTER	ROLE,	SET	ROLE

DROP	POLICY DROP	RULE



PostgreSQL	9.6.0	



DROP	RULE



DROP	RULE	--	



DROP	RULE	[	IF	EXISTS	]	name	ON	table_name	[	CASCADE	|	RESTRICT	]



DROP	RULE



IF	EXISTS

name

table_name

CASCADE

	 	5.13	

RESTRICT



newrule

DROP	RULE	newrule	ON	mytable;



DROP	RULE	 PostgreSQL	



CREATE	RULE,	ALTER	RULE

DROP	ROLE DROP	SCHEMA



PostgreSQL	9.6.0	



DROP	SCHEMA



DROP	SCHEMA	--	



DROP	SCHEMA	[	IF	EXISTS	]	name	[,	...]	[	CASCADE	|	RESTRICT	]



DROP	SCHEMA

	



IF	EXISTS

name

CASCADE

	 	5.13	

RESTRICT



CASCADE	



mystuff	

DROP	SCHEMA	mystuff	CASCADE;



DROP	SCHEMA	SQL		 	 IF	EXISTS



ALTER	SCHEMA,	CREATE	SCHEMA

DROP	RULE DROP	SEQUENCE



PostgreSQL	9.6.0	



DROP	SEQUENCE



DROP	SEQUENCE	--	



DROP	SEQUENCE	[	IF	EXISTS	]	name	[,	...]	[	CASCADE	|	RESTRICT	]



DROP	SEQUENCE	



IF	EXISTS

name

CASCADE

	 	5.13	

RESTRICT



serial

DROP	SEQUENCE	serial;



DROP	SEQUENCE	 SQL	 IF	EXISTS



CREATE	SEQUENCE,	ALTER	SEQUENCE

DROP	SCHEMA DROP	SERVER



PostgreSQL	9.6.0	



DROP	SERVER



DROP	SERVER	--	



DROP	SERVER	[	IF	EXISTS	]	name	[	CASCADE	|	RESTRICT	]



DROP	SERVER	



IF	EXISTS

name

CASCADE

	 	5.13	

RESTRICT



foo

DROP	SERVER	IF	EXISTS	foo;



DROP	SERVER	ISO/IEC	9075-9	 (SQL/MED) IF	EXISTS	 PostgreSQL



CREATE	SERVER,	ALTER	SERVER

DROP	SEQUENCE DROP	TABLE



PostgreSQL	9.6.0	



DROP	TABLE



DROP	TABLE	--	



DROP	TABLE	[	IF	EXISTS	]	name	[,	...]	[	CASCADE	|	RESTRICT	]



DROP	TABLE	 	

DROP	TABLE	 	



IF	EXISTS

name

CASCADE

	 	5.13	

RESTRICT



films	distributors

DROP	TABLE	films,	distributors;



	SQL		 IF	EXISTS	



ALTER	TABLE,	CREATE	TABLE

DROP	SERVER DROP	TABLESPACE



PostgreSQL	9.6.0	



DROP	TABLESPACE



DROP	TABLESPACE	--	



DROP	TABLESPACE	[	IF	EXISTS	]	name



DROP	TABLESPACE

	 	



IF	EXISTS

name



DROP	TABLESPACE



mystuff

DROP	TABLESPACE	mystuff;



DROP	TABLESPACE	 PostgreSQL



CREATE	TABLESPACE,	ALTER	TABLESPACE

DROP	TABLE DROP	TEXT	SEARCH
CONFIGURATION



PostgreSQL	9.6.0	



DROP	TEXT	SEARCH	CONFIGURATION



DROP	TEXT	SEARCH	CONFIGURATION	--	



DROP	TEXT	SEARCH	CONFIGURATION	[	IF	EXISTS	]	name	[	CASCADE	|	RESTRICT	]



DROP	TEXT	SEARCH	CONFIGURATION	



IF	EXISTS

name

CASCADE

	 	5.13	

RESTRICT



my_english

DROP	TEXT	SEARCH	CONFIGURATION	my_english;

to_tsvector	 CASCADE	



SQL	 DROP	TEXT	SEARCH	CONFIGURATION	



ALTER	TEXT	SEARCH	CONFIGURATION,	CREATE	TEXT	SEARCH
CONFIGURATION

DROP	TABLESPACE DROP	TEXT	SEARCH
DICTIONARY



PostgreSQL	9.6.0	



DROP	TEXT	SEARCH	DICTIONARY



DROP	TEXT	SEARCH	DICTIONARY	--	



DROP	TEXT	SEARCH	DICTIONARY	[	IF	EXISTS	]	name	[	CASCADE	|	RESTRICT	]



DROP	TEXT	SEARCH	DICTIONARY	



IF	EXISTS

name

CASCADE

	 	5.13	

RESTRICT



english

DROP	TEXT	SEARCH	DICTIONARY	english;

	 CASCADE



SQL	 DROP	TEXT	SEARCH	DICTIONARY	



ALTER	TEXT	SEARCH	DICTIONARY,	CREATE	TEXT	SEARCH
DICTIONARY

DROP	TEXT	SEARCH
CONFIGURATION

DROP	TEXT	SEARCH
PARSER



PostgreSQL	9.6.0	



DROP	TEXT	SEARCH	PARSER



DROP	TEXT	SEARCH	PARSER	--	



DROP	TEXT	SEARCH	PARSER	[	IF	EXISTS	]	name	[	CASCADE	|	RESTRICT	]



DROP	TEXT	SEARCH	PARSER	



IF	EXISTS

name

CASCADE

	 	5.13	

RESTRICT



my_parser

DROP	TEXT	SEARCH	PARSER	my_parser;

	 CASCADE



SQL	 DROP	TEXT	SEARCH	PARSER	



ALTER	TEXT	SEARCH	PARSER,	CREATE	TEXT	SEARCH	PARSER

DROP	TEXT	SEARCH
DICTIONARY

DROP	TEXT	SEARCH
TEMPLATE



PostgreSQL	9.6.0	



DROP	TEXT	SEARCH	TEMPLATE



DROP	TEXT	SEARCH	TEMPLATE	--	



DROP	TEXT	SEARCH	TEMPLATE	[	IF	EXISTS	]	name	[	CASCADE	|	RESTRICT	]



DROP	TEXT	SEARCH	TEMPLATE	



IF	EXISTS

name

CASCADE

	 	5.13	

RESTRICT



thesaurus

DROP	TEXT	SEARCH	TEMPLATE	thesaurus;

	 CASCADE



SQL	 DROP	TEXT	SEARCH	TEMPLATE	



ALTER	TEXT	SEARCH	TEMPLATE,	CREATE	TEXT	SEARCH
TEMPLATE

DROP	TEXT	SEARCH
PARSER DROP	TRANSFORM



PostgreSQL	9.6.0	



DROP	TRANSFORM



DROP	TRANSFORM	--	



DROP	TRANSFORM	[	IF	EXISTS	]	FOR	type_name	LANGUAGE	lang_name	[	CASCADE	|	RESTRICT	]



DROP	TRANSFORM

	



IF	EXISTS

type_name

lang_name

CASCADE

	 	5.13	

RESTRICT



hstoreplpythonu	

DROP	TRANSFORM	FOR	hstore	LANGUAGE	plpythonu;



DROP	TRANSFORM	 PostgreSQL	 CREATE	TRANSFORM



CREATE	TRANSFORM

DROP	TEXT	SEARCH
TEMPLATE DROP	TRIGGER



PostgreSQL	9.6.0	



DROP	TRIGGER



DROP	TRIGGER	--	



DROP	TRIGGER	[	IF	EXISTS	]	name	ON	table_name	[	CASCADE	|	RESTRICT	]



DROP	TRIGGER	



IF	EXISTS

name

table_name

CASCADE

	 	5.13	

RESTRICT



films	 if_dist_exists

DROP	TRIGGER	if_dist_exists	ON	films;



PostgreSQL	 DROP	TRIGGER	SQL		 	SQL		

name.



CREATE	TRIGGER

DROP	TRANSFORM DROP	TYPE



PostgreSQL	9.6.0	



DROP	TYPE



DROP	TYPE	--	



DROP	TYPE	[	IF	EXISTS	]	name	[,	...]	[	CASCADE	|	RESTRICT	]



DROP	TYPE	



IF	EXISTS

name

CASCADE

	

RESTRICT



box

DROP	TYPE	box;



	SQL	 IF	EXISTS	 PostgreSQL	



ALTER	TYPE,	CREATE	TYPE

DROP	TRIGGER DROP	USER



PostgreSQL	9.6.0	



DROP	USER



DROP	USER	--	



DROP	USER	[	IF	EXISTS	]	name	[,	...]



DROP	USER	 DROP	ROLE



DROP	USER	 PostgreSQLSQL		



DROP	ROLE

DROP	TYPE DROP	USER
MAPPING



PostgreSQL	9.6.0	



DROP	USER	MAPPING



DROP	USER	MAPPING	--	



DROP	USER	MAPPING	[	IF	EXISTS	]	FOR	{	user_name	|	USER	|	CURRENT_USER	|	PUBLIC	}	SERVER	



DROP	USER	MAPPING	

	 USAGE	



IF	EXISTS

user_name

CURRENT_USER	USER PUBLIC	

server_name



bob foo

DROP	USER	MAPPING	IF	EXISTS	FOR	bob	SERVER	foo;



DROP	USER	MAPPING	ISO/IEC	9075-9	 (SQL/MED) IF	EXISTS	 PostgreSQL



CREATE	USER	MAPPING,	ALTER	USER	MAPPING

DROP	USER DROP	VIEW



PostgreSQL	9.6.0	



DROP	VIEW



DROP	VIEW	--	



DROP	VIEW	[	IF	EXISTS	]	name	[,	...]	[	CASCADE	|	RESTRICT	]



DROP	VIEW	



IF	EXISTS

name

CASCADE

	 	5.13	

RESTRICT



kinds

DROP	VIEW	kinds;



	SQL		 IF	EXISTS	



ALTER	VIEW,	CREATE	VIEW

DROP	USER
MAPPING END



PostgreSQL	9.6.0	



END



END	--	



END	[	WORK	|	TRANSACTION	]



END	 	



WORKTRANSACTION



ROLLBACK

END	



END;



END	 PostgreSQL	 COMMIT	SQL	



BEGIN,	COMMIT,	ROLLBACK

DROP	VIEW EXECUTE



PostgreSQL	9.6.0	



EXECUTE



EXECUTE	--	



EXECUTE	name	[	(	parameter	[,	...]	)	]



EXECUTE	 	

PREPARE	 EXECUTE	

PREPARE



name

parameter

	



EXECUTE	 EXECUTE



PREPARE



SQL	 EXECUTE	 	SQL	 EXECUTE



DEALLOCATE,	PREPARE

END EXPLAIN



PostgreSQL	9.6.0	



EXPLAIN



EXPLAIN	--	



EXPLAIN	[	(	option	[,	...]	)	]	statement

EXPLAIN	[	ANALYZE	]	[	VERBOSE	]	statement

	 option

				ANALYZE	[	boolean	]

				VERBOSE	[	boolean	]

				COSTS	[	boolean	]

				BUFFERS	[	boolean	]

				TIMING	[	boolean	]

				FORMAT	{	TEXT	|	XML	|	JSON	|	YAML	}



PostgreSQL	—		—	

ANALYZE

:	 ANALYZE EXPLAINSELECT INSERTUPDATEDELETECREATE	TABLE

ASEXECUTEEXPLAIN	ANALYZE

BEGIN;

EXPLAIN	ANALYZE	...;

ROLLBACK;

ANALYZEVERBOSE PostgreSQL	9.0	



ANALYZE

FALSE

VERBOSE

COSTS

BUFFERS

ANALYZE FALSE

TIMING

FORMAT

	TEXTXMLJSON		YAML

boolean

TRUEON1 FALSEOFF0 boolean

statement

SELECTINSERTUPDATEDELETEVALUESEXECUTEDECLARECREATE	TABLE	AS



CREATE	MATERIALIZED	VIEW	AS



statement 	14.1	



PostgreSQL pg_statistic autovacuum	daemon ANALYZE

autovacuum	

In	order	to	measure	the	run-time	cost	of	each	node	in	the	execution
plan,	the	current	implementation	of	EXPLAIN	ANALYZE	profiling	overhead

EXPLAIN	ANALYZE



integer	10000	

EXPLAIN	SELECT	*	FROM	foo;

																							QUERY	PLAN

---------------------------------------------------------

	Seq	Scan	on	foo		(cost=0.00..155.00	rows=10000	width=4)

(1	row)

	JSON	

EXPLAIN	(FORMAT	JSON)	SELECT	*	FROM	foo;

											QUERY	PLAN

--------------------------------

	[																													+

			{																											+

					"Plan":	{																	+

							"Node	Type":	"Seq	Scan",+

							"Relation	Name":	"foo",	+

							"Alias":	"foo",									+

							"Startup	Cost":	0.00,			+

							"Total	Cost":	155.00,			+

							"Plan	Rows":	10000,					+

							"Plan	Width":	4									+

					}																									+

			}																											+

	]

(1	row)

WHERE EXPLAIN

EXPLAIN	SELECT	*	FROM	foo	WHERE	i	=	4;

																									QUERY	PLAN

--------------------------------------------------------------

	Index	Scan	using	fi	on	foo		(cost=0.00..5.98	rows=1	width=4)



			Index	Cond:	(i	=	4)

(2	rows)

	YAML	

EXPLAIN	(FORMAT	YAML)	SELECT	*	FROM	foo	WHERE	i='4';

										QUERY	PLAN

-------------------------------

	-	Plan:																						+

					Node	Type:	"Index	Scan"		+

					Scan	Direction:	"Forward"+

					Index	Name:	"fi"									+

					Relation	Name:	"foo"					+

					Alias:	"foo"													+

					Startup	Cost:	0.00							+

					Total	Cost:	5.98									+

					Plan	Rows:	1													+

					Plan	Width:	4												+

					Index	Cond:	"(i	=	4)"

(1	row)

XML	

EXPLAIN	(COSTS	FALSE)	SELECT	*	FROM	foo	WHERE	i	=	4;

								QUERY	PLAN

----------------------------

	Index	Scan	using	fi	on	foo

			Index	Cond:	(i	=	4)

(2	rows)

EXPLAIN	SELECT	sum(i)	FROM	foo	WHERE	i	<	10;

																													QUERY	PLAN

---------------------------------------------------------------------



	Aggregate		(cost=23.93..23.93	rows=1	width=4)

			->		Index	Scan	using	fi	on	foo		(cost=0.00..23.92	rows=6	width=4)

									Index	Cond:	(i	<	10)

(3	rows)

EXPLAIN	EXECUTE

PREPARE	query(int,	int)	AS	SELECT	sum(bar)	FROM	test

				WHERE	id	>	$1	AND	id	<	$2

				GROUP	BY	foo;

EXPLAIN	ANALYZE	EXECUTE	query(100,	200);

																																																							QUERY	PLAN																																																							

------------------------------------------------------------------------------------------------------------------------

	HashAggregate		(cost=9.54..9.54	rows=1	width=8)	(actual	time=0.156..0.161	rows=11	loops=1)

			Group	Key:	foo

			->		Index	Scan	using	test_pkey	on	test		(cost=0.29..9.29	rows=50	width=8)	(actual	time=0.039..0.091	rows=99	loops=1)

									Index	Cond:	((id	>	$1)	AND	(id	<	$2))

	Planning	time:	0.197	ms

	Execution	time:	0.225	ms

(6	rows)



	SQL	 EXPLAIN



ANALYZE

EXECUTE FETCH
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FETCH



FETCH	--	



FETCH	[	direction	[	FROM	|	IN	]	]	cursor_name

	 direction	

				NEXT

				PRIOR

				FIRST

				LAST

				ABSOLUTE	count

				RELATIVE	count

				count

				ALL

				FORWARD

				FORWARD	count

				FORWARD	ALL

				BACKWARD

				BACKWARD	count

				BACKWARD	ALL



FETCH

FETCH	 	

BACKWARD	ALL

NEXTPRIORFIRST	LASTABSOLUTERELATIVE		

FORWARDBACKWARD	 	

RELATIVE	0FORWARD	0	 BACKWARD	0	 		

:	 	SQL		 PL/pgSQL	



direction

direction	

NEXT

direction

PRIOR

FIRST

ABSOLUTE	1

LAST

ABSOLUTE	-1

ABSOLUTE	count

count count	 abs(count)	 count

RELATIVE	count

count	 count	 abs(count)	 RELATIVE	0

count

count	 FORWARD	count

ALL



FORWARD	ALL

FORWARD

NEXT

FORWARD	count

count	 FORWARD	0

FORWARD	ALL

BACKWARD

PRIOR

BACKWARD	count

count	 BACKWARD	0

BACKWARD	ALL

count

count		 FORWARDBACKWARD

cursor_name



FETCH

FETCH	count

count	 psql	 psql



FETCH	 FETCH	NEXTFETCH	FORWARD	 SCROLL

SCROLL

ABSOLUTE	 	

DECLARE	 MOVE



BEGIN	WORK;

--	

DECLARE	liahona	SCROLL	CURSOR	FOR	SELECT	*	FROM	films;

--		liahona		5	

FETCH	FORWARD	5	FROM	liahona;

	code		|										title										|	did	|	date_prod		|			kind			|		len

-------+-------------------------+-----+------------+----------+-------

	BL101	|	The	Third	Man											|	101	|	1949-12-23	|	Drama				|	01:44

	BL102	|	The	African	Queen							|	101	|	1951-08-11	|	Romantic	|	01:43

	JL201	|	Une	Femme	est	une	Femme	|	102	|	1961-03-12	|	Romantic	|	01:25

	P_301	|	Vertigo																	|	103	|	1958-11-14	|	Action			|	02:08

	P_302	|	Becket																		|	103	|	1964-02-03	|	Drama				|	02:28

--	

FETCH	PRIOR	FROM	liahona;

	code		|		title		|	did	|	date_prod		|		kind		|		len

-------+---------+-----+------------+--------+-------

	P_301	|	Vertigo	|	103	|	1958-11-14	|	Action	|	02:08

--	

CLOSE	liahona;

COMMIT	WORK;



SQL	 FETCH	SQL		 FETCH	

FORWARDBACKWARD	FETCH FETCH	countFETCH	ALL FORWARD

PostgreSQL

SQL	 FROM	 IN



CLOSE,	DECLARE,	MOVE

EXPLAIN GRANT
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GRANT



GRANT	--	



GRANT	{	{	SELECT	|	INSERT	|	UPDATE	|	DELETE	|	TRUNCATE	|	REFERENCES	|	TRIGGER	}

				[,	...]	|	ALL	[	PRIVILEGES	]	}

				ON	{	[	TABLE	]	table_name	[,	...]

									|	ALL	TABLES	IN	SCHEMA	schema_name	[,	...]	}

				TO	role_specification	[,	...]	[	WITH	GRANT	OPTION	]

GRANT	{	{	SELECT	|	INSERT	|	UPDATE	|	REFERENCES	}	(	column_name	[,	...]	)

				[,	...]	|	ALL	[	PRIVILEGES	]	(	column_name	[,	...]	)	}

				ON	[	TABLE	]	table_name	[,	...]

				TO	role_specification	[,	...]	[	WITH	GRANT	OPTION	]

GRANT	{	{	USAGE	|	SELECT	|	UPDATE	}

				[,	...]	|	ALL	[	PRIVILEGES	]	}

				ON	{	SEQUENCE	sequence_name	[,	...]

									|	ALL	SEQUENCES	IN	SCHEMA	schema_name	[,	...]	}

				TO	role_specification	[,	...]	[	WITH	GRANT	OPTION	]

GRANT	{	{	CREATE	|	CONNECT	|	TEMPORARY	|	TEMP	}	[,	...]	|	ALL	[	PRIVILEGES	]	}

				ON	DATABASE	database_name	[,	...]

				TO	role_specification	[,	...]	[	WITH	GRANT	OPTION	]

GRANT	{	USAGE	|	ALL	[	PRIVILEGES	]	}

				ON	DOMAIN	domain_name	[,	...]

				TO	role_specification	[,	...]	[	WITH	GRANT	OPTION	]

GRANT	{	USAGE	|	ALL	[	PRIVILEGES	]	}

				ON	FOREIGN	DATA	WRAPPER	fdw_name	[,	...]

				TO	role_specification	[,	...]	[	WITH	GRANT	OPTION	]

GRANT	{	USAGE	|	ALL	[	PRIVILEGES	]	}

				ON	FOREIGN	SERVER	server_name	[,	...]

				TO	role_specification	[,	...]	[	WITH	GRANT	OPTION	]

GRANT	{	EXECUTE	|	ALL	[	PRIVILEGES	]	}

				ON	{	FUNCTION	function_name	(	[	[	argmode	]	[	arg_name	]	arg_type

									|	ALL	FUNCTIONS	IN	SCHEMA	schema_name	[,	...]	}

				TO	role_specification	[,	...]	[	WITH	GRANT	OPTION	]

GRANT	{	USAGE	|	ALL	[	PRIVILEGES	]	}

				ON	LANGUAGE	lang_name	[,	...]

				TO	role_specification	[,	...]	[	WITH	GRANT	OPTION	]

GRANT	{	{	SELECT	|	UPDATE	}	[,	...]	|	ALL	[	PRIVILEGES	]	}

				ON	LARGE	OBJECT	loid	[,	...]



				TO	role_specification	[,	...]	[	WITH	GRANT	OPTION	]

GRANT	{	{	CREATE	|	USAGE	}	[,	...]	|	ALL	[	PRIVILEGES	]	}

				ON	SCHEMA	schema_name	[,	...]

				TO	role_specification	[,	...]	[	WITH	GRANT	OPTION	]

GRANT	{	CREATE	|	ALL	[	PRIVILEGES	]	}

				ON	TABLESPACE	tablespace_name	[,	...]

				TO	role_specification	[,	...]	[	WITH	GRANT	OPTION	]

GRANT	{	USAGE	|	ALL	[	PRIVILEGES	]	}

				ON	TYPE	type_name	[,	...]

				TO	role_specification	[,	...]	[	WITH	GRANT	OPTION	]

where	role_specification	can	be:

				[	GROUP	]	role_name

		|	PUBLIC

		|	CURRENT_USER

		|	SESSION_USER

GRANT	role_name	[,	...]	TO	role_name	[,	...]	[	WITH	ADMIN	OPTION	]



GRANT

	GRANT

GRANT

PUBLIC PUBLIC PUBLIC

WITH	GRANT	OPTION PUBLIC

	 	

PostgreSQL	 PUBLIC PUBLIC PUBLIC

TABLEEXECUTE USAGE REVOKE REVOKE ALTER

DEFAULT	PRIVILEGES

SELECT

SELECTCOPY	TO UPDATE

INSERT

INSERT INSERT COPY	FROM



UPDATE

UPDATE UPDATESELECT

UPDATESELECT	...	FOR	SHARE nextvalsetval

DELETE

DELETE DELETESELECT

TRUNCATE

TRUNCATE

REFERENCES

TRIGGER

CREATE	TRIGGER

CREATE

CONNECT

pg_hba.conf

TEMPORARY



TEMP

EXECUTE

USAGE

currvalnextval

	

ALL	PRIVILEGES

PostgreSQL PRIVILEGES	SQL	

	GRANT

GRANT

WITH	ADMIN	OPTION WITH	ADMIN	OPTION CREATEROLE



PUBLICGROUP



REVOKE

PostgreSQL	8.1	 GROUP GROUP

	 SELECT	INSERT	

GRANT GRANT	ALL	PRIVILEGES

	Unix	

GRANTREVOKE

GRANTREVOKE WITH	GRANT	OPTION WITH	GRANT	OPTION t1

g1 u1 u1t1u2g1 g1

GRANT SET	ROLEGRANT

SERIAL

psql\dp

=>	\dp	mytable

																														Access	privileges

	Schema	|		Name			|	Type		|			Access	privileges			|	Column	access	privileges	

--------+---------+-------+-----------------------+--------------------------

	public	|	mytable	|	table	|	miriam=arwdDxt/miriam	|	col1:

																										:	=r/miriam													:			miriam_rw=rw/miriam

																										:	admin=arw/miriam								

(1	row)



\dp

=xxxx	--	

								=xxxx	--		PUBLIC	

												r	--	SELECT	("")

												w	--	UPDATE	("")

												a	--	INSERT	("")

												d	--	DELETE

												D	--	TRUNCATE

												x	--	REFERENCES

												t	--	TRIGGER

												X	--	EXECUTE

												U	--	USAGE

												C	--	CREATE

												c	--	CONNECT

												T	--	TEMPORARY

						arwdDxt	--	ALL	PRIVILEGES	

												*	--	

								/yyyy	--	

miriammytable

GRANT	SELECT	ON	mytable	TO	PUBLIC;

GRANT	SELECT,	UPDATE,	INSERT	ON	mytable	TO	admin;

GRANT	SELECT	(col1),	UPDATE	(col1)	ON	mytable	TO	miriam_rw;

\d

"Access	privileges" PUBLIC GRANTREVOKE

{miriam=arwdDxt/miriam} "Column	access	privileges" "default

privileges" ALTER	DEFAULT	PRIVILEGES ALTER



films

GRANT	INSERT	ON	films	TO	PUBLIC;

kindsmanuel

GRANT	ALL	PRIVILEGES	ON	kinds	TO	manuel;

kinds

adminsjoe

GRANT	admins	TO	joe;



	SQL	 ALL	PRIVILEGESPRIVILEGESSQL	

PostgreSQL	 	

PostgreSQL		 	SQL	

	SQL	 PUBLIC	PostgreSQL	

SQL	 USAGE

	SQL	 USAGE NEXT	VALUE	FOR	PostgreSQL	 nextval

UPDATE	PostgreSQL	 USAGEcurrval	PostgreSQL	

PostgreSQL



REVOKE,	ALTER	DEFAULT	PRIVILEGES

FETCH IMPORT	FOREIGN
SCHEMA
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IMPORT	FOREIGN	SCHEMA



IMPORT	FOREIGN	SCHEMA	--	



IMPORT	FOREIGN	SCHEMA	remote_schema

				[	{	LIMIT	TO	|	EXCEPT	}	(	table_name	[,	...]	)	]

				FROM	SERVER	server_name

				INTO	local_schema

				[	OPTIONS	(	option	'value'	[,	...	]	)	]



IMPORT	FOREIGN	SCHEMA	 	

	 	

IMPORT	FOREIGN	SCHEMA	 USAGE	



remote_schema

LIMIT	TO	(	table_name	[,	...]	)

EXCEPT	(	table_name	[,	...]	)

	

server_name

local_schema

OPTIONS	(	option	'value'	[,	...]	)

	



film_serverforeign_films	 films

IMPORT	FOREIGN	SCHEMA	foreign_films

				FROM	SERVER	film_server	INTO	films;

actors	directors

IMPORT	FOREIGN	SCHEMA	foreign_films	LIMIT	TO	(actors,	directors)

				FROM	SERVER	film_server	INTO	films;



IMPORT	FOREIGN	SCHEMA	 SQL OPTIONS	 PostgreSQL



CREATE	FOREIGN	TABLE,	CREATE	SERVER

GRANT INSERT
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INSERT



INSERT	--	



[	WITH	[	RECURSIVE	]	with_query	[,	...]	]

INSERT	INTO	table_name	[	AS	alias	]	[	(	column_name	[,	...]	)	]

				{	DEFAULT	VALUES	|	VALUES	(	{	expression	|	DEFAULT	}	[,	...]	)	[,	...]	|	

				[	ON	CONFLICT	[	conflict_target	]	conflict_action	]

				[	RETURNING	*	|	output_expression	[	[	AS	]	output_name	]	[,	...]	]

	 conflict_target	

				(	{	index_column_name	|	(	index_expression	)	}	[	COLLATE	collation

				ON	CONSTRAINT	constraint_name

	 conflict_action	

				DO	NOTHING

				DO	UPDATE	SET	{	column_name	=	{	expression	|	DEFAULT	}	|

																				(	column_name	[,	...]	)	=	(	{	expression	|	DEFAULT	}	[,	...]	)	|

																				(	column_name	[,	...]	)	=	(	sub-SELECT	)

																		}	[,	...]

														[	WHERE	condition	]



INSERT	 	

	 	

	

ON	CONFLICT	 ON	CONFLICT

RETURNINGINSERT	 ON	CONFLICT	DO	UPDATE	 	

RETURNINGSELECT	 	

condition	

INSERT	 ON	CONFLICT	DO	UPDATE	

INSERT	 ON	CONFLICT	DO	UPDATE

UPDATE	 ON	CONFLICT	DO	UPDATEcondition	 SELECT

INSERT	 ON	CONFLICT	DO	UPDATE

UPDATE	 ON	CONFLICT	DO	UPDATE	 conditionSELECT



	 ON	CONFLICT	

with_query

WITH	 INSERT	 	7.8	

query	SELECT	 WITH	 query	 with_query

table_name

alias

table_name		 ON	CONFLICT	DO	UPDATE

column_name

table_name	 	
INTO	table_name	...	ON	CONFLICT	DO	UPDATE	SET	table_name.col	=

1 UPDATE	

DEFAULT	VALUES

expression



DEFAULT

query

SELECT	 SELECT

output_expression

INSERT	 table_name

output_name

ON	CONFLICT	

ON	CONFLICT	 	

NOTHING	 ON	CONFLICT	DO	UPDATE	

conflict_target	 	 index_column_name		 index_expression

index_predicate	 conflict_target/ table_name	

index_predicate	 	

ON	CONFLICT	DO	UPDATE	 INSERT	 UPDATE	

"UPDATE		 INSERT"

conflict_target

	 ON	CONFLICT	 	

	 ON	CONFLICT	DO	UPDATE

conflict_action



conflict_action	 ON	CONFLICT	 DO	NOTHING	

CONFLICT	DO	UPDATESET	WHERE	

BEFORE	INSERT	 	

index_column_name

table_name	 CREATE	INDEX	

index_expression

index_column_name	 table_name	

index_expression	 SELECT

collation

index_column_name	index_expression		

opclass

index_column_name	index_expression		

index_predicate

	

constraint_name

	

condition

boolean	 true	 ON	CONFLICT	DO	UPDATE



ON	CONFLICT	DO	UPDATE	 NOT	DEFERRABLE

ON	CONFLICT	DO	UPDATE	 INSERT"" 		

:	 ON	CONFLICT	ON	CONSTRAINT	constraint_name

CREATE	UNIQUE	INDEX	...	CONCURRENTLY



INSERT

INSERT	oid	count

count	 count	1		 	OID	 oid	

INSERTRETURNING	 RETURNING	 SELECT	



films

INSERT	INTO	films	VALUES

				('UA502',	'Bananas',	105,	'1971-07-13',	'Comedy',	'82	minutes');

len

INSERT	INTO	films	(code,	title,	did,	date_prod,	kind)

				VALUES	('T_601',	'Yojimbo',	106,	'1961-06-16',	'Drama');

DEFAULT

INSERT	INTO	films	VALUES

				('UA502',	'Bananas',	105,	DEFAULT,	'Comedy',	'82	minutes');

INSERT	INTO	films	(code,	title,	did,	date_prod,	kind)

				VALUES	('T_601',	'Yojimbo',	106,	DEFAULT,	'Drama');

INSERT	INTO	films	DEFAULT	VALUES;

VALUES

INSERT	INTO	films	(code,	title,	did,	date_prod,	kind)	VALUES

				('B6717',	'Tampopo',	110,	'1985-02-10',	'Comedy'),

				('HG120',	'The	Dinner	Game',	140,	DEFAULT,	'Comedy');



tmp_films	 films

INSERT	INTO	films	SELECT	*	FROM	tmp_films	WHERE	date_prod	<	'2004-05-07';

--		noughts-and-crosses		3x3	

INSERT	INTO	tictactoe	(game,	board[1:3][1:3])

				VALUES	(1,	'{{"	","	","	"},{"	","	","	"},{"	","	","	"}}');

--	

INSERT	INTO	tictactoe	(game,	board)

				VALUES	(2,	'{{X,"	","	"},{"	",O,"	"},{"	",X,"	"}}');

distributors	 DEFAULT

INSERT	INTO	distributors	(did,	dname)	VALUES	(DEFAULT,	'XYZ	Widgets')

			RETURNING	did;

	Acme	Corporation		

WITH	upd	AS	(

		UPDATE	employees	SET	sales_count	=	sales_count	+	1	WHERE	id	=

				(SELECT	sales_person	FROM	accounts	WHERE	name	=	'Acme	Corporation')

				RETURNING	*

)

INSERT	INTO	employees_log	SELECT	*,	current_timestamp	FROM	upd;

	distributor	 did	

INSERT	INTO	distributors	(did,	dname)

				VALUES	(5,	'Gizmo	Transglobal'),	(6,	'Associated	Computing,	Inc')



				ON	CONFLICT	(did)	DO	UPDATE	SET	dname	=	EXCLUDED.dname;

	distributor	 	

INSERT	INTO	distributors	(did,	dname)	VALUES	(7,	'Redline	GmbH')

				ON	CONFLICT	(did)	DO	NOTHING;

	distributor	 did WHERE

--		ZIP		distributors

INSERT	INTO	distributors	AS	d	(did,	dname)	VALUES	(8,	'Anvil	Distribution')

				ON	CONFLICT	(did)	DO	UPDATE

				SET	dname	=	EXCLUDED.dname	||	'	(formerly	'	||	d.dname	||	')'

				WHERE	d.zipcode	<>	'21201';

--	

--	DO	NOTHING	

INSERT	INTO	distributors	(did,	dname)	VALUES	(9,	'Antwerp	Design')

				ON	CONFLICT	ON	CONSTRAINT	distributors_pkey	DO	NOTHING;

	distributor DO	NOTHING	

--		"did"		"WHERE	is_active"

--		"did"	

INSERT	INTO	distributors	(did,	dname)	VALUES	(10,	'Conrad	International')

				ON	CONFLICT	(did)	WHERE	is_active	DO	NOTHING;



INSERT	SQL		 RETURNING	 PostgreSQL		 INSERTWITH	

CONFLICT	 	 VALUESquery	

query	 SELECT

IMPORT	FOREIGN
SCHEMA LISTEN



PostgreSQL	9.6.0	



LISTEN



LISTEN	--	



LISTEN	channel



LISTENchannel

NOTIFY	channel

UNLISTEN

PostgreSQL libpq LISTEN	SQL	

libpgtclLISTENUNLISTEN

NOTIFYLISTENNOTIFY



channel



LISTEN LISTENUNLISTEN

LISTEN



psql/

LISTEN	virtual;

NOTIFY	virtual;

Asynchronous	notification	"virtual"	received	from	server	process	with	PID	8448.



	SQL	 LISTEN



NOTIFY,	UNLISTEN

INSERT LOAD



PostgreSQL	9.6.0	



LOAD



LOAD	--	



LOAD	'filename'



PostgreSQL	 	

CREATE	FUNCTION	 	

LOAD	 $libdir/plugins/	—		 filename		



LOAD	 PostgreSQL



CREATE	FUNCTION

LISTEN LOCK
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LOCK



LOCK	--	



LOCK	[	TABLE	]	[	ONLY	]	name	[	*	]	[,	...]	[	IN	lockmode	MODE	]	[	NOWAIT	]

	 lockmode	

				ACCESS	SHARE	|	ROW	SHARE	|	ROW	EXCLUSIVE	|	SHARE	UPDATE	EXCLUSIVE

				|	SHARE	|	SHARE	ROW	EXCLUSIVE	|	EXCLUSIVE	|	ACCESS	EXCLUSIVE



LOCK	TABLE	 NOWAIT	LOCK	TABLE

	 PostgreSQL	 LOCK	TABLE

	 	 SHARE

ROW	EXCLUSIVE	 	

REPEATABLE	READSERIALIZABLE		

SERIALIZABLE	 SELECT	

	 SHARE	ROW	EXCLUSIVE	 SHARE

SHARE	 ROW	EXCLUSIVE	—		

	13.3	



name

	 ONLY	

LOCK	TABLE	a,	b;	 LOCK	TABLE	a;	LOCK	TABLE	b;	 LOCK	TABLE

lockmode

	 	13.3	

ACCESS	EXCLUSIVE

NOWAIT

LOCK	TABLE	



LOCK	TABLE	...	IN	ACCESS	SHARE	MODE	 SELECT LOCK	TABLE	...	IN	ROW

EXCLUSIVE	MODEINSERTUPDATE	DELETETRUNCATE	 LOCKUPDATEDELETE

TRUNCATE

LOCK	TABLE	

LOCK	TABLE	 ROW	 	

SELECT	 	13.3.2	



	 SHARE

BEGIN	WORK;

LOCK	TABLE	films	IN	SHARE	MODE;

SELECT	id	FROM	films

				WHERE	name	=	'Star	Wars:	Episode	I	-	The	Phantom	Menace';

--		ROLLBACK

INSERT	INTO	films_user_comments	VALUES

				(_id_,	'GREAT!	I	was	waiting	for	it	for	so	long!');

COMMIT	WORK;

	 SHARE	ROW	EXCLUSIVE

BEGIN	WORK;

LOCK	TABLE	films	IN	SHARE	ROW	EXCLUSIVE	MODE;

DELETE	FROM	films_user_comments	WHERE	id	IN

				(SELECT	id	FROM	films	WHERE	rating	<	5);

DELETE	FROM	films	WHERE	rating	<	5;

COMMIT	WORK;



	SQL	 LOCK	TABLESQL		 SET	TRANSACTION	

TRANSACTION

ACCESS	SHAREACCESS	EXCLUSIVE	SHARE	UPDATE	EXCLUSIVE	 PostgreSQL

LOCK	TABLE	 Oracle

LOAD MOVE
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MOVE



MOVE	--	



MOVE	[	direction	[	FROM	|	IN	]	]	cursor_name

direction

				NEXT

				PRIOR

				FIRST

				LAST

				ABSOLUTE	count

				RELATIVE	count

				count

				ALL

				FORWARD

				FORWARD	count

				FORWARD	ALL

				BACKWARD

				BACKWARD	count

				BACKWARD	ALL



MOVE	 MOVE	 FETCH

MOVE	 FETCH	 FETCH



MOVE

MOVE	count

count	 FETCH	



BEGIN	WORK;

DECLARE	liahona	CURSOR	FOR	SELECT	*	FROM	films;

--		5	

MOVE	FORWARD	5	IN	liahona;

MOVE	5

--		liahona		6	

FETCH	1	FROM	liahona;

	code		|	title		|	did	|	date_prod		|		kind		|		len

-------+--------+-----+------------+--------+-------

	P_303	|	48	Hrs	|	103	|	1982-10-22	|	Action	|	01:37

(1	row)

--		liahona	

CLOSE	liahona;

COMMIT	WORK;



	SQL	 MOVE



CLOSE,	DECLARE,	FETCH

LOCK NOTIFY
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NOTIFY



NOTIFY	--	



NOTIFY	channel	[	,	payload	]



NOTIFY"" LISTEN	channel

NOTIFYPostgreSQL

PID

NOTIFY	 NOTIFY		

NOTIFY	SQL	 NOTIFY NOTIFY

	—	

NOTIFY PID PID libpq



channel

payload

"" 	8000	



NOTIFY

pg_notification_queue_usage	 	9.25	

NOTIFY

pg_notify

pg_notify(text,	text) NOTIFY



psql/

LISTEN	virtual;

NOTIFY	virtual;

Asynchronous	notification	"virtual"	received	from	server	process	with	PID	8448.

NOTIFY	virtual,	'This	is	the	payload';

Asynchronous	notification	"virtual"	with	payload	"This	is	the	payload"	received	from	server	process	with	PID	8448.

LISTEN	foo;

SELECT	pg_notify('fo'	||	'o',	'pay'	||	'load');

Asynchronous	notification	"foo"	with	payload	"payload"	received	from	server	process	with	PID	14728.



	SQL	 NOTIFY



LISTEN,	UNLISTEN

MOVE PREPARE
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PREPARE



PREPARE	--	



PREPARE	name	[	(	data_type	[,	...]	)	]	AS	statement



PREPARE PREPARE EXECUTE



name

data_type

unknown

statement

SELECTINSERTUPDATEDELETEVALUES



EXECUTE EXECUTE

EXECUTE	33%

PostgreSQL EXPLAINEXPLAIN	EXECUTE $n

PostgreSQL ANALYZE

DDL

PostgreSQL	9.3	 search_path

pg_prepared_statements



INSERT

PREPARE	fooplan	(int,	text,	bool,	numeric)	AS

				INSERT	INTO	foo	VALUES($1,	$2,	$3,	$4);

EXECUTE	fooplan(1,	'Hunter	Valley',	't',	200.00);

SELECT

PREPARE	usrrptplan	(int)	AS

				SELECT	*	FROM	users	u,	logs	l	WHERE	u.usrid=$1	AND	u.usrid=l.usrid

				AND	l.date	=	$2;

EXECUTE	usrrptplan(1,	current_date);

$2



SQL	 PREPARE	SQL PREPARE



DEALLOCATE,	EXECUTE

NOTIFY PREPARE
TRANSACTION



PostgreSQL	9.6.0	



PREPARE	TRANSACTION



PREPARE	TRANSACTION	--	



PREPARE	TRANSACTION	transaction_id



PREPARE	TRANSACTION	 	

	 COMMIT	PREPARED	 ROLLBACK	PREPARED

PREPARE	TRANSACTIONROLLBACK	 	

PREPARE	TRANSACTION	 ROLLBACK



transaction_id

	 COMMIT	PREPAREDROLLBACK	PREPARED		



PREPARE	TRANSACTION	 	

BEGIN

	 WITH	HOLD	 LISTENUNLISTEN	

SET LOCAL	 	 PREPARE	TRANSACTION

PREPARED	 PREPARE	TRANSACTION	 COMMITROLLBACK

pg_prepared_xacts

	 VACUUM	

	 	



foobar

PREPARE	TRANSACTION	'foobar';



PREPARE	TRANSACTION	 PostgreSQL	 	X/Open	XA	



COMMIT	PREPARED,	ROLLBACK	PREPARED

PREPARE REASSIGN	OWNED



PostgreSQL	9.6.0	



REASSIGN	OWNED



REASSIGN	OWNED	--	



REASSIGN	OWNED	BY	{	old_role	|	CURRENT_USER	|	SESSION_USER	}	[,	...]

															TO	{	new_role	|	CURRENT_USER	|	SESSION_USER	}



REASSIGN	OWNED	 old_role	 	 new_role



old_role

	 	

new_role



REASSIGN	OWNED	 REASSIGN	OWNED	

REASSIGN	OWNED	

DROP	OWNED	

REASSIGN	OWNED	 old_role	 DROP	OWNED

	21.4	



REASSIGN	OWNED	 PostgreSQL



DROP	OWNED,	DROP	ROLE,	ALTER	DATABASE

PREPARE
TRANSACTION

REFRESH
MATERIALIZED	VIEW
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REFRESH	MATERIALIZED	VIEW



REFRESH	MATERIALIZED	VIEW	--	



REFRESH	MATERIALIZED	VIEW	[	CONCURRENTLY	]	name

				[	WITH	[	NO	]	DATA	]



REFRESH	MATERIALIZED	VIEW	 	 WITH	DATA

DATA	

CONCURRENTLYWITH	NO	DATA	



CONCURRENTLY

	 	

UNIQUE	 	

	 REFRESH

name



CLUSTER	 REFRESH	MATERIALIZED	VIEW	



order_summary	

REFRESH	MATERIALIZED	VIEW	order_summary;

annual_statistics_basis	

REFRESH	MATERIALIZED	VIEW	annual_statistics_basis	WITH	NO	DATA;



REFRESH	MATERIALIZED	VIEW	 PostgreSQL



CREATE	MATERIALIZED	VIEW,	ALTER	MATERIALIZED	VIEW,	DROP
MATERIALIZED	VIEW

REASSIGN	OWNED REINDEX
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REINDEX



REINDEX	--	



REINDEX	[	(	VERBOSE	)	]	{	INDEX	|	TABLE	|	SCHEMA	|	DATABASE	|	SYSTEM	}	



REINDEX	

	 	

"" 	 PostgreSQL	B-	

	

CONCURRENTLY	 "" 	

INDEX	CONCURRENTLY



INDEX

TABLE

	 "TOAST"

SCHEMA

===================	Recreate	all	indexes	of	the	specified
schema.	If	a	table	of	this	schema	has	a	secondary	"TOAST"	table,
that	is	reindexed	as	well.	Indexes	on	shared	system	catalogs	are
also	processed.	This	form	of	REINDEX	cannot	be	executed	inside	a

transaction	block.

DATABASE

	 REINDEX

SYSTEM

	 	

name

	 REINDEX	DATABASE

VERBOSE



	 REINDEX	INDEX	 REINDEX	TABLE	

	 	

	 PostgreSQL	 -P

TABLEREINDEX	INDEX		 REINDEX	SYSTEM

	 -P	

REINDEX	 	

CREATE	INDEX	 	

	 	



REINDEX	INDEX	my_index;

my_table

REINDEX	TABLE	my_table;

$	export	PGOPTIONS="-P"

$	psql	broken_db

...

broken_db=>	REINDEX	DATABASE	broken_db;

broken_db=>	\q



	SQL	 REINDEX

REFRESH
MATERIALIZED	VIEW

RELEASE
SAVEPOINT
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RELEASE	SAVEPOINT



RELEASE	SAVEPOINT	--	



RELEASE	[	SAVEPOINT	]	savepoint_name



RELEASE	SAVEPOINT	

	 	

RELEASE	SAVEPOINT	



savepoint_name



BEGIN;

				INSERT	INTO	table1	VALUES	(3);

				SAVEPOINT	my_savepoint;

				INSERT	INTO	table1	VALUES	(4);

				RELEASE	SAVEPOINT	my_savepoint;

COMMIT;

	3		4



SQL	 SAVEPOINT	 PostgreSQL



BEGIN,	COMMIT,	ROLLBACK,	ROLLBACK	TO	SAVEPOINT,
SAVEPOINT

REINDEX RESET
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RESET



RESET	--	



RESET	configuration_parameter

RESET	ALL



RESET	 RESET

SET	configuration_parameter	TO	DEFAULT

	 SET

SET		

RESETSET	



configuration_parameter

	 	19	 	 SET

ALL



timezone

RESET	timezone;



RESET	 PostgreSQL



SET,	SHOW

RELEASE
SAVEPOINT REVOKE
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REVOKE



REVOKE	--	



REVOKE	[	GRANT	OPTION	FOR	]

				{	{	SELECT	|	INSERT	|	UPDATE	|	DELETE	|	TRUNCATE	|	REFERENCES	|	TRIGGER	}

				[,	...]	|	ALL	[	PRIVILEGES	]	}

				ON	{	[	TABLE	]	table_name	[,	...]

									|	ALL	TABLES	IN	SCHEMA	schema_name	[,	...]	}

				FROM	{	[	GROUP	]	role_name	|	PUBLIC	}	[,	...]

				[	CASCADE	|	RESTRICT	]

REVOKE	[	GRANT	OPTION	FOR	]

				{	{	SELECT	|	INSERT	|	UPDATE	|	REFERENCES	}	(	column_name	[,	...]	)

				[,	...]	|	ALL	[	PRIVILEGES	]	(	column_name	[,	...]	)	}

				ON	[	TABLE	]	table_name	[,	...]

				FROM	{	[	GROUP	]	role_name	|	PUBLIC	}	[,	...]

				[	CASCADE	|	RESTRICT	]

REVOKE	[	GRANT	OPTION	FOR	]

				{	{	USAGE	|	SELECT	|	UPDATE	}

				[,	...]	|	ALL	[	PRIVILEGES	]	}

				ON	{	SEQUENCE	sequence_name	[,	...]

									|	ALL	SEQUENCES	IN	SCHEMA	schema_name	[,	...]	}

				FROM	{	[	GROUP	]	role_name	|	PUBLIC	}	[,	...]

				[	CASCADE	|	RESTRICT	]

REVOKE	[	GRANT	OPTION	FOR	]

				{	{	CREATE	|	CONNECT	|	TEMPORARY	|	TEMP	}	[,	...]	|	ALL	[	PRIVILEGES	]	}

				ON	DATABASE	database_name	[,	...]

				FROM	{	[	GROUP	]	role_name	|	PUBLIC	}	[,	...]

				[	CASCADE	|	RESTRICT	]

REVOKE	[	GRANT	OPTION	FOR	]

				{	USAGE	|	ALL	[	PRIVILEGES	]	}

				ON	DOMAIN	domain_name	[,	...]

				FROM	{	[	GROUP	]	role_name	|	PUBLIC	}	[,	...]

				[	CASCADE	|	RESTRICT	]

REVOKE	[	GRANT	OPTION	FOR	]

				{	USAGE	|	ALL	[	PRIVILEGES	]	}

				ON	FOREIGN	DATA	WRAPPER	fdw_name	[,	...]

				FROM	{	[	GROUP	]	role_name	|	PUBLIC	}	[,	...]

				[	CASCADE	|	RESTRICT	]

REVOKE	[	GRANT	OPTION	FOR	]

				{	USAGE	|	ALL	[	PRIVILEGES	]	}

				ON	FOREIGN	SERVER	server_name	[,	...]



				FROM	{	[	GROUP	]	role_name	|	PUBLIC	}	[,	...]

				[	CASCADE	|	RESTRICT	]

REVOKE	[	GRANT	OPTION	FOR	]

				{	EXECUTE	|	ALL	[	PRIVILEGES	]	}

				ON	{	FUNCTION	function_name	(	[	[	argmode	]	[	arg_name	]	arg_type

									|	ALL	FUNCTIONS	IN	SCHEMA	schema_name	[,	...]	}

				FROM	{	[	GROUP	]	role_name	|	PUBLIC	}	[,	...]

				[	CASCADE	|	RESTRICT	]

REVOKE	[	GRANT	OPTION	FOR	]

				{	USAGE	|	ALL	[	PRIVILEGES	]	}

				ON	LANGUAGE	lang_name	[,	...]

				FROM	{	[	GROUP	]	role_name	|	PUBLIC	}	[,	...]

				[	CASCADE	|	RESTRICT	]

REVOKE	[	GRANT	OPTION	FOR	]

				{	{	SELECT	|	UPDATE	}	[,	...]	|	ALL	[	PRIVILEGES	]	}

				ON	LARGE	OBJECT	loid	[,	...]

				FROM	{	[	GROUP	]	role_name	|	PUBLIC	}	[,	...]

				[	CASCADE	|	RESTRICT	]

REVOKE	[	GRANT	OPTION	FOR	]

				{	{	CREATE	|	USAGE	}	[,	...]	|	ALL	[	PRIVILEGES	]	}

				ON	SCHEMA	schema_name	[,	...]

				FROM	{	[	GROUP	]	role_name	|	PUBLIC	}	[,	...]

				[	CASCADE	|	RESTRICT	]

REVOKE	[	GRANT	OPTION	FOR	]

				{	CREATE	|	ALL	[	PRIVILEGES	]	}

				ON	TABLESPACE	tablespace_name	[,	...]

				FROM	{	[	GROUP	]	role_name	|	PUBLIC	}	[,	...]

				[	CASCADE	|	RESTRICT	]

REVOKE	[	GRANT	OPTION	FOR	]

				{	USAGE	|	ALL	[	PRIVILEGES	]	}

				ON	TYPE	type_name	[,	...]

				FROM	{	[	GROUP	]	role_name	|	PUBLIC	}	[,	...]

				[	CASCADE	|	RESTRICT	]

REVOKE	[	ADMIN	OPTION	FOR	]

				role_name	[,	...]	FROM	role_name	[,	...]

				[	CASCADE	|	RESTRICT	]



REVOKE	 PUBLIC

GRANT

	

	 SELECT

GRANT	OPTION	FOR	

	 	

	 	

GRANT	OPTION	 ADMIN	OPTION	



psql\dp	 GRANT\d	

	A		 	B	B		C	

	 	C		A		B		 	CA		B		C		

REVOKE	 	

GRANT	 REVOKE	 	

REVOKE	 	

g1 u1t1	 g1 u1	 g1

REVOKE	 	



	public	 films

REVOKE	INSERT	ON	films	FROM	PUBLIC;

manuel	 kinds

REVOKE	ALL	PRIVILEGES	ON	kinds	FROM	manuel;

""

joeadmins

REVOKE	admins	FROM	joe;



GRANT	 REVOKE	 RESTRICTCASCADE	



GRANT

RESET ROLLBACK
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ROLLBACK



ROLLBACK	--	



ROLLBACK	[	WORK	|	TRANSACTION	]



ROLLBACK	



WORKTRANSACTION



COMMIT

ROLLBACK	



ROLLBACK;



SQL		 ROLLBACKROLLBACK	WORK	



BEGIN,	COMMIT,	ROLLBACK	TO	SAVEPOINT

REVOKE ROLLBACK
PREPARED



PostgreSQL	9.6.0	



ROLLBACK	PREPARED



ROLLBACK	PREPARED	--	



ROLLBACK	PREPARED	transaction_id



ROLLBACK	PREPARED	



transaction_id



	

pg_prepared_xacts	



foobar

ROLLBACK	PREPARED	'foobar';



ROLLBACK	PREPARED	 PostgreSQL	 	X/Open	XA	



PREPARE	TRANSACTION,	COMMIT	PREPARED

ROLLBACK ROLLBACK	TO
SAVEPOINT



PostgreSQL	9.6.0	



ROLLBACK	TO	SAVEPOINT



ROLLBACK	TO	SAVEPOINT	--	



ROLLBACK	[	WORK	|	TRANSACTION	]	TO	[	SAVEPOINT	]	savepoint_name



	

ROLLBACK	TO	SAVEPOINT	



savepoint_name



RELEASE	SAVEPOINT	

	 	

	 	 ROLLBACK	TO	SAVEPOINT



my_savepoint

ROLLBACK	TO	SAVEPOINT	my_savepoint;

BEGIN;

DECLARE	foo	CURSOR	FOR	SELECT	1	UNION	SELECT	2;

SAVEPOINT	foo;

FETCH	1	FROM	foo;

	?column?	

----------

								1

ROLLBACK	TO	SAVEPOINT	foo;

FETCH	1	FROM	foo;

	?column?	

----------

								2

COMMIT;



SQL	 SAVEPOINT PostgreSQL	OracleSQL	 WORK	 TRANSACTION

ROLLBACK	 SQL		 AND	[	NO	]	CHAIN	 PostgreSQL



BEGIN,	COMMIT,	RELEASE	SAVEPOINT,	ROLLBACK,	SAVEPOINT

ROLLBACK
PREPARED SAVEPOINT



PostgreSQL	9.6.0	



SAVEPOINT



SAVEPOINT	--	



SAVEPOINT	savepoint_name



SAVEPOINT

	



savepoint_name



ROLLBACK	TO	SAVEPOINT	 RELEASE	SAVEPOINT



BEGIN;

				INSERT	INTO	table1	VALUES	(1);

				SAVEPOINT	my_savepoint;

				INSERT	INTO	table1	VALUES	(2);

				ROLLBACK	TO	SAVEPOINT	my_savepoint;

				INSERT	INTO	table1	VALUES	(3);

COMMIT;

	1		3	2

BEGIN;

				INSERT	INTO	table1	VALUES	(3);

				SAVEPOINT	my_savepoint;

				INSERT	INTO	table1	VALUES	(4);

				RELEASE	SAVEPOINT	my_savepoint;

COMMIT;

	3		4



SQL		 PostgreSQL	

SAVEPOINT	RELEASE	SAVEPOINT	 SAVEPOINT	SQL



BEGIN,	COMMIT,	RELEASE	SAVEPOINT,	ROLLBACK,	ROLLBACK	TO
SAVEPOINT

ROLLBACK	TO
SAVEPOINT SECURITY	LABEL



PostgreSQL	9.6.0	



SECURITY	LABEL



SECURITY	LABEL	--	



SECURITY	LABEL	[	FOR	provider	]	ON

{

		TABLE	object_name	|

		COLUMN	table_name.column_name	|

		AGGREGATE	aggregate_name	(	aggregate_signature	)	|

		DATABASE	object_name	|

		DOMAIN	object_name	|

		EVENT	TRIGGER	object_name	|

		FOREIGN	TABLE	object_name

		FUNCTION	function_name	(	[	[	argmode	]	[	argname	]	argtype	[,	...]	]	)	|

		LARGE	OBJECT	large_object_oid	|

		MATERIALIZED	VIEW	object_name	|

		[	PROCEDURAL	]	LANGUAGE	object_name	|

		ROLE	object_name	|

		SCHEMA	object_name	|

		SEQUENCE	object_name	|

		TABLESPACE	object_name	|

		TYPE	object_name	|

		VIEW	object_name

}	IS	'label'

	 aggregate_signature	

*	|

[	argmode	]	[	argname	]	argtype	[	,	...	]	|

[	[	argmode	]	[	argname	]	argtype	[	,	...	]	]	ORDER	BY	[	argmode	]	[	



SECURITY	LABEL	 	

:	 register_label_provider	SQL		 	C	

	 	



object_nametable_name.column_name

aggregate_name

function_name

	

provider

	

argmode

INOUT	INOUTVARIADIC	 INSECURITY	LABEL

VARIADIC

argname

SECURITY	LABEL	

argtype

large_object_oid

	OID

PROCEDURAL

label



NULL	



SECURITY	LABEL	FOR	selinux	ON	TABLE	mytable	IS	'system_u:object_r:sepgsql_table_t:s0';



	SQL	 SECURITY	LABEL



sepgsql,	src/test/modules/dummy_seclabel

SAVEPOINT SELECT



PostgreSQL	9.6.0	



SELECT



SELECT,	TABLE,	WITH	--	



[	WITH	[	RECURSIVE	]	with_query	[,	...]	]

SELECT	[	ALL	|	DISTINCT	[	ON	(	expression	[,	...]	)	]	]

				[	*	|	expression	[	[	AS	]	output_name	]	[,	...]	]

				[	FROM	from_item	[,	...]	]

				[	WHERE	condition	]

				[	GROUP	BY	grouping_element	[,	...]	]

				[	HAVING	condition	[,	...]	]

				[	WINDOW	window_name	AS	(	window_definition	)	[,	...]	]

				[	{	UNION	|	INTERSECT	|	EXCEPT	}	[	ALL	|	DISTINCT	]	select	]

				[	ORDER	BY	expression	[	ASC	|	DESC	|	USING	operator	]	[	NULLS	{	FIRST	|	LAST	}	]	[,	...]	]

				[	LIMIT	{	count	|	ALL	}	]

				[	OFFSET	start	[	ROW	|	ROWS	]	]

				[	FETCH	{	FIRST	|	NEXT	}	[	count	]	{	ROW	|	ROWS	}	ONLY	]

				[	FOR	{	UPDATE	|	NO	KEY	UPDATE	|	SHARE	|	KEY	SHARE	}	[	OF	table_name

	 from_item	

				[	ONLY	]	table_name	[	*	]	[	[	AS	]	alias	[	(	column_alias	[,	...]	)	]	]

																[	TABLESAMPLE	sampling_method	(	argument	[,	...]	)	[	REPEATABLE	(	

				[	LATERAL	]	(	select	)	[	AS	]	alias	[	(	column_alias	[,	...]	)	]

				with_query_name	[	[	AS	]	alias	[	(	column_alias	[,	...]	)	]	]

				[	LATERAL	]	function_name	(	[	argument	[,	...]	]	)

																[	WITH	ORDINALITY	]	[	[	AS	]	alias	[	(	column_alias

				[	LATERAL	]	function_name	(	[	argument	[,	...]	]	)	[	AS	]	alias

				[	LATERAL	]	function_name	(	[	argument	[,	...]	]	)	AS	(	column_definition

				[	LATERAL	]	ROWS	FROM(	function_name	(	[	argument	[,	...]	]	)	[	AS	(	

																[	WITH	ORDINALITY	]	[	[	AS	]	alias	[	(	column_alias

				from_item	[	NATURAL	]	join_type	from_item	[	ON	join_condition

	 grouping_element	

				(	)

				expression

				(	expression	[,	...]	)

				ROLLUP	(	{	expression	|	(	expression	[,	...]	)	}	[,	...]	)

				CUBE	(	{	expression	|	(	expression	[,	...]	)	}	[,	...]	)

				GROUPING	SETS	(	grouping_element	[,	...]	)

				

	 with_query	

				with_query_name	[	(	column_name	[,	...]	)	]	AS	(	select	|	values

TABLE	[	ONLY	]	table_name	[	*	]





SELECT	 SELECT

1.	 WITH	 FROM	

2.	 FROM	 FROM	

3.	 WHERE	 WHERE	

4.	 GROUP	BY	 	

5.	 SELECT		 SELECT

6.	 SELECT	DISTINCT	 SELECT	DISTINCT	ON	

DISTINCT	

7.	 UNION	INTERSECTEXCEPT	 SELECT	

	 ALL	 DISTINCT	

INTERSECT		 EXCEPT	

8.	 ORDER	BY	 ORDER	BY	

9.	 LIMIT FETCH	FIRST	 OFFSET SELECT	

10.	 FOR	UPDATE	FOR	NO	KEY	UPDATE	FOR	SHARE	 FOR	KEY	SHARE	SELECT

SELECT	 SELECT FOR	NO	KEY	UPDATE	FOR	UPDATE

UPDATE	



WITH	

WITH	 	

UPDATE	 DELETE	 RETURNING	 RETURNING

WITH	 	

RECURSIVE	 SELECT	

non_recursive_term	UNION	[	ALL	|	DISTINCT	]	recursive_term

UNION	 	

RECURSIVE	 WITH	 	

WITH	 	

WITH	 	 WITH

	7.8	

FROM	

FROMSELECT		 	

FROM

table_name



	 ONLY	

alias

FROM	 	

TABLESAMPLE	sampling_method	(	argument	[,	...]	)	[	REPEATABLE	(	seed	)	]

table_name	 TABLESAMPLE	 sampling_method		

PostgreSQL	 BERNOULLISYSTEM	

BERNOULLISYSTEM	 	 	0		100		

SYSTEM	 	

REPEATABLE argument REPEATABLE REPEATABLE

select

- SELECT	 FROM	 SELECT	

with_query_name

WITH	 WITH

function_name

FROM	 	

	 	

ROWS	FROM(	...	)	 FROM-	



record	 AS	

ROWS	FROM(	...	)	

ROWS	FROM(	...	)

ORDINALITY	 ROWS	FROM(	...	)	

join_type

[	INNER	]	JOIN

LEFT	[	OUTER	]	JOIN

RIGHT	[	OUTER	]	JOIN

FULL	[	OUTER	]	JOIN

CROSS	JOIN

	 INNEROUTER	 	 NATURALON	join_condition

(join_column	[,	...])		 CROSS	JOIN

JOINFROM	 "" 	 FROM	

CROSS	JOININNER	JOIN	 FROM	 	

ON	(TRUE)	

LEFT	OUTER	JOIN	 	

RIGHT	OUTER	JOIN	 	



FULL	OUTER	JOIN	 	

ON	join_condition

join_condition	 boolean	 WHERE	

USING	(	join_column	[,	...]	)

USING	(	a,	b,	...	)	 ON	left_table.a	=	right_table.a	AND

left_table.b	=	right_table.b	...	 USING	

NATURAL

NATURAL	 USING

LATERAL

LATERAL	 - SELECT	FROM	 - SELECTFROM	

FROM

LATERAL	 FROM	 	

LATERALFROM	 JOIN	 JOIN

FROMLATERAL	 FROM	

INNERLEFT	 LATERAL	 LATERAL	

WHERE	

WHERE

WHERE	condition



condition	 	 	

GROUP	BY	

GROUP	BY

GROUP	BY	grouping_element	[,	...]

GROUP	BY	 	 grouping_element

GROUPING	SETSROLLUP	 CUBE GROUP	BY	 	

	 	

GROUP	BY	 SELECT	 	

HAVING	 SELECT"" 	 CASE	

FOR	NO	KEY	UPDATEFOR	UPDATE	FOR	SHAREFOR	KEY	SHARE	 GROUP	BY

HAVING	

HAVING

HAVING	condition

condition	WHERE



HAVING	 HAVINGWHERE	 WHEREGROUP	BY HAVING	 GROUP	BY

condition	 	

GROUP	BY HAVING		

FOR	NO	KEY	UPDATEFOR	UPDATE	FOR	SHAREFOR	KEY	SHARE	 HAVING

WINDOW	

WINDOW

WINDOW	window_name	AS	(	window_definition	)	[,	...]

window_name	 OVER	 window_definition

[	existing_window_name	]

[	PARTITION	BY	expression	[,	...]	]

[	ORDER	BY	expression	[	ASC	|	DESC	|	USING	operator	]	[	NULLS	{	FIRST	|	LAST	}	]	[,	...]	]

[	frame_clause	]

existing_window_name	 WINDOW	

	

PARTITION	BY	 GROUP	BY		 	

ORDER	BY	 ORDER	BY		

frame_clause	 	



{	RANGE	|	ROWS	}	frame_start

{	RANGE	|	ROWS	}	BETWEEN	frame_start	AND	frame_end

frame_startframe_end

UNBOUNDED	PRECEDING

value	PRECEDING

CURRENT	ROW

value	FOLLOWING

UNBOUNDED	FOLLOWING

frame_endCURRENT	ROW	 frame_startUNBOUNDED	FOLLOWING

UNBOUNDED	PRECEDING	 frame_end	 frame_start	—		

CURRENT	ROW	AND	value	PRECEDING

RANGE	UNBOUNDED	PRECEDING	 RANGE	BETWEEN	UNBOUNDED	PRECEDING	AND

CURRENT	ROW	 ORDER	BY	

UNBOUNDED	FOLLOWING	 RANGEROWS ROWS	 CURRENT	ROW

ORDER	BY	 	 value	PRECEDING	value	FOLLOWING

	

ORDER	BY ROWS	 RANGE	 ORDER	BY

WINDOW	 SELECT		ORDER	BY		 	

WINDOW	 OVER	

FOR	NO	KEY	UPDATEFOR	UPDATE	FOR	SHAREFOR	KEY	SHARE	 WINDOW

	 	3.5	 		4.2.8	 	 	7.2.5	

SELECT	



SELECT	 SELECTFROM	 SELECT	

SELECT	 SELECT	

PostgreSQL 	C 	 AS	

column?

ORDER	BY	 GROUP	BY	 WHERE

*	 	 table_name

	SQL	 DISTINCTORDER	BYLIMIT DISTINCT

	volatile	

SELECT	f(x)	FROM	tab	ORDER	BY	1f(x) LIMIT

:	 9.6	 PostgreSQL

DISTINCT	

SELECT	DISTINCT	

SELECT	DISTINCT	ON	(	expression	[,	...]	)		

	 ORDER	BY	 ""

SELECT	DISTINCT	ON	(location)	location,	time,	report

				FROM	weather_reports

				ORDER	BY	location,	time	DESC;



	 ORDER	BY	

DISTINCT	ON	 ORDER	BY ORDER	BY	 	

FOR	NO	KEY	UPDATEFOR	UPDATE	FOR	SHAREFOR	KEY	SHARE	 DISTINCT

UNION	

UNION

select_statement	UNION	[	ALL	|	DISTINCT	]	select_statement

select_statement	 ORDER	BYLIMIT	FOR	NO	KEY	UPDATEFOR	UPDATE	FOR	SHARE

FOR	KEY	SHARE	 SELECT	 ORDER	BYLIMIT	

UNION	 SELECT	 	

UNION	 ALL ALL	 UNION	ALLUNION

	 SELECT	 UNION

FOR	NO	KEY	UPDATEFOR	UPDATE	FOR	SHARE	FOR	KEY	SHAREUNION	 UNION

INTERSECT	

INTERSECT

select_statement	INTERSECT	[	ALL	|	DISTINCT	]	select_statement



select_statement	 ORDER	BY,	LIMITFOR	NO	KEY	UPDATEFOR	UPDATE	FOR	SHARE

FOR	KEY	SHARE	 SELECT

INTERSECT	 SELECT	

INTERSECT	 ALL ALL	 mn		

	 SELECT	 INTERSECT	 INTERSECT

UNION	(B	INTERSECT	C)

FOR	NO	KEY	UPDATEFOR	UPDATE	FOR	SHARE	FOR	KEY	SHAREINTERSECT

INTERSECT

EXCEPT	

EXCEPT

select_statement	EXCEPT	[	ALL	|	DISTINCT	]	select_statement

select_statement	 ORDER	BYLIMITFOR	NO	KEY	UPDATEFOR	UPDATE	FOR	SHARE

FOR	KEY	SHARE	 SELECT

EXCEPT	 SELECT	 SELECT

EXCEPT	 ALL ALL	 m	 n	

	 SELECT	 EXCEPT	 EXCEPT	

FOR	NO	KEY	UPDATEFOR	UPDATE	FOR	SHARE	FOR	KEY	SHAREEXCEPT	 EXCEPT



ORDER	BY	

ORDER	BY

ORDER	BY	expression	[	ASC	|	DESC	|	USING	operator	]	[	NULLS	{	FIRST	|	LAST	}	]	[,	...]

ORDER	BY	 	

expression	 SELECT	

	 	

ORDER	BY	 SELECT	

SELECT	name	FROM	distributors	ORDER	BY	code;

UNION	INTERSECTEXCEPT	 ORDER	BY

ORDER	BY	 ORDER	BY	

ORDER	BY	 ASC DESC	

DESC	 USING	>	

NULLS	LAST	 NULLS	FIRST	

	 USING	

	 ORDER	BY	x,	y	DESC	ORDER	BY	x	DESC,	y	DESC

	 expression	



		23.2	

LIMIT	

LIMIT

LIMIT	{	count	|	ALL	}

OFFSET	start

count	 start		

count	 	NULL LIMIT	ALL	 start	 NULL

SQL:2008		 PostgreSQL

OFFSET	start	{	ROW	|	ROWS	}

FETCH	{	FIRST	|	NEXT	}	[	count	]	{	ROW	|	ROWS	}	ONLY

start	 count	 	

OFFSET	 FETCH	 PostgreSQL

LIMIT ORDER	BY	 	

LIMIT	 LIMITOFFSET	 	

ORDER	BY	

ORDER	BY	 LIMIT	



FOR	UPDATEFOR	NO	KEY	UPDATE	FOR	SHAREFOR	KEY	SHARE	SELECT	

FOR	lock_strength	[	OF	table_name	[,	...]	]	[	NOWAIT	|	SKIP	LOCKED	]

lock_strength

UPDATE

NO	KEY	UPDATE

SHARE

KEY	SHARE

	 	13.3.2	

NOWAIT	 SKIP	LOCKED NOWAIT	 	

NOWAIT	SKIP	LOCKED	—		 ROW	SHARE	

	 SELECT	 	

	 	

	

SELECT	 	

- SELECT	 	



SELECT	*	FROM	(SELECT	*	FROM	mytable	FOR	UPDATE)	ss	WHERE	col1	=	5;

col1	=	5	

BEGIN;

SELECT	*	FROM	mytable	WHERE	key	=	1	FOR	UPDATE;

SAVEPOINT	s;

UPDATE	mytable	SET	...	WHERE	key	=	1;

ROLLBACK	TO	s;

ROLLBACK	TO	 FOR	UPDATE	9.3	

READ	COMMITTEDORDER	BYSELECT	 ORDER	BY

FOR	UPDATE/SHARE

SELECT	*	FROM	(SELECT	*	FROM	mytable	FOR	UPDATE)	ss	ORDER	BY	column1;

mytable	 FOR	UPDATE	

REPEATABLE	READSERIALIZABLE	 SQLSTATE

TABLE	



TABLE	name

SELECT	*	FROM	name

	 WITH	UNIONINTERSECTEXCEPT

WHERE	



films	 distributors

SELECT	f.title,	f.did,	d.name,	f.date_prod,	f.kind

				FROM	distributors	d,	films	f

				WHERE	f.did	=	d.did

							title							|	did	|					name					|	date_prod		|			kind

-------------------+-----+--------------+------------+----------

	The	Third	Man					|	101	|	British	Lion	|	1949-12-23	|	Drama

	The	African	Queen	|	101	|	British	Lion	|	1951-08-11	|	Romantic

	...

len	 kind

SELECT	kind,	sum(len)	AS	total	FROM	films	GROUP	BY	kind;

			kind			|	total

----------+-------

	Action			|	07:34

	Comedy			|	02:58

	Drama				|	14:28

	Musical		|	06:42

	Romantic	|	04:38

len	 kind	5	

SELECT	kind,	sum(len)	AS	total

				FROM	films

				GROUP	BY	kind

				HAVING	sum(len)	<	interval	'5	hours';

			kind			|	total

----------+-------

	Comedy			|	02:58

	Romantic	|	04:38



name

SELECT	*	FROM	distributors	ORDER	BY	name;

SELECT	*	FROM	distributors	ORDER	BY	2;

	did	|							name

-----+------------------

	109	|	20th	Century	Fox

	110	|	Bavaria	Atelier

	101	|	British	Lion

	107	|	Columbia

	102	|	Jean	Luc	Godard

	113	|	Luso	films

	104	|	Mosfilm

	103	|	Paramount

	106	|	Toho

	105	|	United	Artists

	111	|	Walt	Disney

	112	|	Warner	Bros.

	108	|	Westward

distributors	actors	 	W		

distributors:															actors:

	did	|					name														id	|					name

-----+--------------								----+----------------

	108	|	Westward															1	|	Woody	Allen

	111	|	Walt	Disney												2	|	Warren	Beatty

	112	|	Warner	Bros.											3	|	Walter	Matthau

	...																									...

SELECT	distributors.name

				FROM	distributors

				WHERE	distributors.name	LIKE	'W%'

UNION

SELECT	actors.name

				FROM	actors

				WHERE	actors.name	LIKE	'W%';

						name

----------------

	Walt	Disney



	Walter	Matthau

	Warner	Bros.

	Warren	Beatty

	Westward

	Woody	Allen

FROM	

CREATE	FUNCTION	distributors(int)	RETURNS	SETOF	distributors	AS	$$

				SELECT	*	FROM	distributors	WHERE	did	=	$1;

$$	LANGUAGE	SQL;

SELECT	*	FROM	distributors(111);

	did	|				name

-----+-------------

	111	|	Walt	Disney

CREATE	FUNCTION	distributors_2(int)	RETURNS	SETOF	record	AS	$$

				SELECT	*	FROM	distributors	WHERE	did	=	$1;

$$	LANGUAGE	SQL;

SELECT	*	FROM	distributors_2(111)	AS	(f1	int,	f2	text);

	f1		|					f2

-----+-------------

	111	|	Walt	Disney

SELECT	*	FROM	unnest(ARRAY['a','b','c','d','e','f'])	WITH	ORDINALITY;

	unnest	|	ordinality

--------+----------

	a						|								1

	b						|								2

	c						|								3

	d						|								4

	e						|								5

	f						|								6

(6	rows)



WITH

WITH	t	AS	(

				SELECT	random()	as	x	FROM	generate_series(1,	3)

		)

SELECT	*	FROM	t

UNION	ALL

SELECT	*	FROM	t

									x										

--------------------

		0.534150459803641

		0.520092216785997

	0.0735620250925422

		0.534150459803641

		0.520092216785997

	0.0735620250925422

WITH	

WITH	RECURSIVE	 	Mary	

WITH	RECURSIVE	employee_recursive(distance,	employee_name,	manager_name)	AS	(

				SELECT	1,	employee_name,	manager_name

				FROM	employee

				WHERE	manager_name	=	'Mary'

		UNION	ALL

				SELECT	er.distance	+	1,	e.employee_name,	e.manager_name

				FROM	employee_recursive	er,	employee	e

				WHERE	er.employee_name	=	e.manager_name

		)

SELECT	distance,	employee_name	FROM	employee_recursive;

	 UNION	 	

LATERALmanufacturers	 get_product_names()



SELECT	m.name	AS	mname,	pname

FROM	manufacturers	m,	LATERAL	get_product_names(m.id)	pname;

	

SELECT	m.name	AS	mname,	pname

FROM	manufacturers	m	LEFT	JOIN	LATERAL	get_product_names(m.id)	pname	ON	true;



SELECT	SQL		

FROM

PostgreSQL	 FROM	

SELECT	2+2;

	?column?

----------

								4

SQL	 SELECT	FROM

FROM	

SELECT	distributors.*	WHERE	distributors.name	=	'Westward';

PostgreSQL	8.1		 	 FROM	

SELECT

SELECT	 	SQL		

AS

	SQL		



FROM	 PostgreSQL	 AS	

ONLY

ONLYSQL		 SELECT	*	FROM	ONLY	(tab1),	ONLY	(tab2)	WHERE

...PostgreSQL	

PostgreSQL*	- ONLY	

ONLY	SQL	

TABLESAMPLE

TABLESAMPLE	 	SQL	

FROM

PostgreSQL	 FROM	SQL		

FROM	LATERAL	(SELECT	func(...))	alias	 LATERAL	

PostgreSQL	 UNNEST()

GROUP	BYORDER	BY

	SQL-92	 ORDER	BY	 GROUP	BY	

PostgreSQL	 	

SQL:1999		 SQL-92	

GROUP	BY



GROUP	BY	 PostgreSQL	 GROUP	BY

WINDOW

SQL	 frame_clause	 PostgreSQL

LIMITOFFSET

LIMITOFFSET	 PostgreSQL-	 MySQLSQL:2008		

{FIRST|NEXT}	...	 LIMIT		 IBM	DB2	 Oracle	

PostgreSQL	

FOR	NO	KEY	UPDATEFOR	UPDATEFOR	SHAREFOR	KEY	SHARE

	SQL	 FOR	UPDATE	 DECLARE	CURSOR	 PostgreSQL

FOR	NO	KEY	UPDATEFOR	SHARE	 FOR	KEY	SHARENOWAIT	SKIP	LOCKED

WITH

PostgreSQLINSERT	UPDATEDELETEWITH		SQL	

DISTINCT	ON	(	...	)	SQL	

ROWS	FROM(	...	)	SQL	

SECURITY	LABEL SELECT	INTO



PostgreSQL	9.6.0	



SELECT	INTO



SELECT	INTO	--	



[	WITH	[	RECURSIVE	]	with_query	[,	...]	]

SELECT	[	ALL	|	DISTINCT	[	ON	(	expression	[,	...]	)	]	]

				*	|	expression	[	[	AS	]	output_name	]	[,	...]

				INTO	[	TEMPORARY	|	TEMP	|	UNLOGGED	]	[	TABLE	]	new_table

				[	FROM	from_item	[,	...]	]

				[	WHERE	condition	]

				[	GROUP	BY	expression	[,	...]	]

				[	HAVING	condition	[,	...]	]

				[	WINDOW	window_name	AS	(	window_definition	)	[,	...]	]

				[	{	UNION	|	INTERSECT	|	EXCEPT	}	[	ALL	|	DISTINCT	]	select	]

				[	ORDER	BY	expression	[	ASC	|	DESC	|	USING	operator	]	[	NULLS	{	FIRST	|	LAST	}	]	[,	...]	]

				[	LIMIT	{	count	|	ALL	}	]

				[	OFFSET	start	[	ROW	|	ROWS	]	]

				[	FETCH	{	FIRST	|	NEXT	}	[	count	]	{	ROW	|	ROWS	}	ONLY	]

				[	FOR	{	UPDATE	|	SHARE	}	[	OF	table_name	[,	...]	]	[	NOWAIT	]	[...]	]



SELECT	INTO	 	 SELECT



TEMPORARY	or	TEMP

	 CREATE	TABLE

UNLOGGED

	 CREATE	TABLE

new_table

SELECT



CREATE	TABLE	AS	 SELECT	INTO CREATE	TABLE	AS	

ECPG	PL/pgSQL	 INTO	 CREATE	TABLE	AS	

SELECT	INTO	OID	 default_with_oids	 CREATE	TABLE	AS



films	 films_recent

SELECT	*	INTO	films_recent	FROM	films	WHERE	date_prod	>=	'2002-01-01';



SQL	 SELECT	INTO	 	

PostgreSQL	 SELECT	INTO	 CREATE	TABLE	AS



CREATE	TABLE	AS

SELECT SET



PostgreSQL	9.6.0	



SET



SET	--	



SET	[	SESSION	|	LOCAL	]	configuration_parameter	{	TO	|	=	}	{	value

SET	[	SESSION	|	LOCAL	]	TIME	ZONE	{	timezone	|	LOCAL	|	DEFAULT	}



SET	 	19	 	 SET	

SET	 SET	SESSION	 SET

SET	LOCAL	 	 SET

SETSET	LOCAL	

SET	LOCAL	 SET	 CREATE	FUNCTION

LOCAL	 SET	

:	 PostgreSQL		8.0		8.2		 SET	LOCAL	



SESSION

LOCAL

COMMIT	 ROLLBACK	

configuration_parameter

	 	19	

value

	

	19	 	 SET	

SCHEMA

SET	SCHEMA	'value'	 SET	search_path	TO	value	

NAMES

SET	NAMES	value	SET	client_encoding	TO	value

SEED

random	 	-1		1		

setseed



SELECT	setseed(value);

TIME	ZONE

SET	TIME	ZONE	value	SET	timezone	TO	value	 SET	TIME	ZONE

'PST8PDT'

'Europe/Rome'

-7

UTC		7		PDT	UTC	

INTERVAL	'-08:00'	HOUR	TO	MINUTE

UTC		8		PST

LOCALDEFAULT

timezone

	POSIX		 SET	TIME	ZONE	-7

	8.5.3	



set_config	 	9.26	 	 pg_settings	



SET	search_path	TO	my_schema,	public;

	 POSTGRES	""

SET	datestyle	TO	postgres,	dmy;

SET	TIME	ZONE	'PST8PDT';

SET	TIME	ZONE	'Europe/Rome';



SET	TIME	ZONE	SQL		 	 PostgreSQL	



RESET,	SHOW

SELECT	INTO SET	CONSTRAINTS



PostgreSQL	9.6.0	



SET	CONSTRAINTS



SET	CONSTRAINTS	--	



SET	CONSTRAINTS	{	ALL	|	name	[,	...]	}	{	DEFERRED	|	IMMEDIATE	}



SET	CONSTRAINTS	 IMMEDIATE	 DEFERRED

	 DEFERRABLE	INITIALLY	DEFERRED	DEFERRABLE	INITIALLY	IMMEDIATE

NOT	DEFERRABLE	 IMMEDIATE	 SET	CONSTRAINTS	

SET	CONSTRAINTS		

SET	CONSTRAINTS	 DEFERREDIMMEDIATE	 	

	 SET	CONSTRAINTS	 SET	CONSTRAINTS	

UNIQUEPRIMARY	KEY	REFERENCES EXCLUDE		 NOT	NULL

DEFERRABLE	

"" 	 	—	



PostgreSQL	 	

	



	SQL		 PostgreSQL	 NOT	NULL

SET SET	ROLE



PostgreSQL	9.6.0	



SET	ROLE



SET	ROLE	--	



SET	[	SESSION	|	LOCAL	]	ROLE	role_name

SET	[	SESSION	|	LOCAL	]	ROLE	NONE

RESET	ROLE



	SQL		 role_name		

	 role_name	

SESSIONLOCAL	 SET

NONERESET	



	 INHERITS	

SET	ROLE	

SET	ROLE	 SET	SESSION	AUTHORIZATION	

AUTHORIZATION	 SET	ROLE		 SET	ROLE	

SET	ROLEALTER	ROLE	

SET	ROLE	 SECURITY	DEFINER



SELECT	SESSION_USER,	CURRENT_USER;

	session_user	|	current_user	

--------------+--------------

	peter								|	peter

SET	ROLE	'paul';

SELECT	SESSION_USER,	CURRENT_USER;

	session_user	|	current_user	

--------------+--------------

	peter								|	paul



PostgreSQL	 "rolename"	SQL		 SQL		

RESET	 SESSION	LOCAL	 PostgreSQL



SET	SESSION	AUTHORIZATION

SET	CONSTRAINTS SET	SESSION
AUTHORIZATION



PostgreSQL	9.6.0	



SET	SESSION	AUTHORIZATION



SET	SESSION	AUTHORIZATION	--	



SET	[	SESSION	|	LOCAL	]	SESSION	AUTHORIZATION	user_name

SET	[	SESSION	|	LOCAL	]	SESSION	AUTHORIZATION	DEFAULT

RESET	SESSION	AUTHORIZATION



	SQL		 user_name		

	 	

	 	

SESSIONLOCAL	 SET

DEFAULTRESET	



SET	SESSION	AUTHORIZATION	 SECURITY	DEFINER



SELECT	SESSION_USER,	CURRENT_USER;

	session_user	|	current_user	

--------------+--------------

	peter								|	peter

SET	SESSION	AUTHORIZATION	'paul';

SELECT	SESSION_USER,	CURRENT_USER;

	session_user	|	current_user	

--------------+--------------

	paul									|	paul



SQL		 user_name	 PostgreSQL

	 PostgreSQL	 RESET	 SESSION	LOCAL



SET	ROLE

SET	ROLE SET	TRANSACTION



PostgreSQL	9.6.0	



SET	TRANSACTION



SET	TRANSACTION	--	



SET	TRANSACTION	transaction_mode	[,	...]

SET	TRANSACTION	SNAPSHOT	snapshot_id

SET	SESSION	CHARACTERISTICS	AS	TRANSACTION	transaction_mode	[,	...]

	 transaction_mode	

				ISOLATION	LEVEL	{	SERIALIZABLE	|	REPEATABLE	READ	|	READ	COMMITTED	|	READ	UNCOMMITTED	}

				READ	WRITE	|	READ	ONLY

				[	NOT	]	DEFERRABLE



SET	TRANSACTION	 SET	SESSION	CHARACTERISTICS	

/	 	

READ	COMMITTED

REPEATABLE	READ

	

SERIALIZABLE

	 	

SQL	 READ	UNCOMMITTED	 PostgreSQLREAD	UNCOMMITTED

COMMITTED

	 SELECT	INSERTDELETE	UPDATEFETCH	COPY	

//	 	SQL		

CREATEALTER	 DROP COMMENT	GRANTREVOKE	TRUNCATEEXPLAIN	ANALYZE	

EXECUTE	 	

SERIALIZABLE	 READ	ONLY DEFERRABLE		



SET	TRANSACTION	SNAPSHOT	 	

TRANSACTION	SNAPSHOT	 	

SELECT	INSERTDELETE	UPDATEFETCH	COPY	 SERIALIZABLE

READ	 READ	COMMITTED	



SET	TRANSACTION	 START	TRANSACTION	 BEGIN

BEGIN	 START	TRANSACTIONtransaction_modes	 SET	TRANSACTION	

TRANSACTION	SNAPSHOT

	 default_transaction_isolation	default_transaction_read_only
default_transaction_deferrable	 SET	SESSION	CHARACTERISTICS	

	 ALTER	DATABASE	 	19	



	

BEGIN	TRANSACTION	ISOLATION	LEVEL	REPEATABLE	READ;

SELECT	pg_export_snapshot();

	pg_export_snapshot

--------------------

	000003A1-1

(1	row)

	 SET	TRANSACTION	SNAPSHOT

BEGIN	TRANSACTION	ISOLATION	LEVEL	REPEATABLE	READ;

SET	TRANSACTION	SNAPSHOT	'000003A1-1';



SQL	 DEFERRABLE	 SET	TRANSACTION	SNAPSHOT	

SERIALIZABLE	 PostgreSQL	 READ	COMMITTED

	SQL		 	SQL		

SQL	 transaction_modes	 	 PostgreSQL

SET	SESSION
AUTHORIZATION SHOW



PostgreSQL	9.6.0	



SHOW



SHOW	--	



SHOW	name

SHOW	ALL



SHOW	 SET	 postgresql.conf	

	19	



name

	 	19	 SET

SERVER_VERSION

SERVER_ENCODING

	

LC_COLLATE

	 	

LC_CTYPE

	 	

IS_SUPERUSER

ALL



current_setting	 	9.26	 	 pg_settings	



DateStyle

SHOW	DateStyle;

	DateStyle

-----------

	ISO,	MDY

(1	row)

geqo

SHOW	geqo;

	geqo

------

	on

(1	row)

SHOW	ALL;

												name									|	setting	|																description																																																										

-------------------------+---------+-------------------------------------------------

	allow_system_table_mods	|	off					|	Allows	modifications	of	the	structure	of	...

				.

				.

				.

	xmloption															|	content	|	Sets	whether	XML	data	in	implicit	parsing	...

	zero_damaged_pages						|	off					|	Continues	processing	past	damaged	page	headers.

(196	rows)



SHOW	 PostgreSQL



SET,	RESET

SET	TRANSACTION START
TRANSACTION



PostgreSQL	9.6.0	



START	TRANSACTION



START	TRANSACTION	--	



START	TRANSACTION	[	transaction_mode	[,	...]	]

	 transaction_mode	

				ISOLATION	LEVEL	{	SERIALIZABLE	|	REPEATABLE	READ	|	READ	COMMITTED	|	READ	UNCOMMITTED	}

				READ	WRITE	|	READ	ONLY

				[	NOT	]	DEFERRABLE



	 	



	 SET	TRANSACTION



START	TRANSACTION		SQL		

BEGIN	 COMMIT	 "" 	

DEFERRABLE	transaction_mode	 PostgreSQL

SQL	 transaction_modes	 PostgreSQL	

SET	TRANSACTION



BEGIN,	COMMIT,	ROLLBACK,	SAVEPOINT,	SET	TRANSACTION

SHOW TRUNCATE



PostgreSQL	9.6.0	



TRUNCATE



TRUNCATE	--	



TRUNCATE	[	TABLE	]	[	ONLY	]	name	[	*	]	[,	...	]

				[	RESTART	IDENTITY	|	CONTINUE	IDENTITY	]	[	CASCADE	|	RESTRICT	]



TRUNCATE	 DELETE	 	



name

	 ONLY ONLY		

RESTART	IDENTITY

CONTINUE	IDENTITY

CASCADE

	 CASCADE

RESTRICT



TRUNCATE

TRUNCATE	 ACCESS	EXCLUSIVE	

TRUNCATE	 	

TRUNCATE	 ON	DELETE	 ON	TRUNCATE	

AFTER	TRUNCATE	 	

TRUNCATE	MVCC		 	

TRUNCATE	

RESTART	IDENTITY	 ALTER	SEQUENCE	RESTART	

SEQUENCE	RESTART	 	

currval()

TRUNCATE	



bigtable	fattable

TRUNCATE	bigtable,	fattable;

TRUNCATE	bigtable,	fattable	RESTART	IDENTITY;

othertable	 othertable

TRUNCATE	othertable	CASCADE;



SQL:2008	 TRUNCATE	 TRUNCATE	TABLE	tablename	 CONTINUE

IDENTITY/RESTART	IDENTITY		

START
TRANSACTION UNLISTEN
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UNLISTEN



UNLISTEN	--	



UNLISTEN	{	channel	|	*	}



UNLISTEN	 NOTIFY	 UNLISTEN	 PostgreSQL

NOTIFYLISTEN	NOTIFY



channel

*



	unlisten	

UNLISTEN	*

UNLISTEN	



LISTEN	virtual;

NOTIFY	virtual;

Asynchronous	notification	"virtual"	received	from	server	process	with	PID	8448.

UNLISTENNOTIFY	

UNLISTEN	virtual;

NOTIFY	virtual;

--	no	NOTIFY	event	is	received



SQL	 UNLISTEN



LISTEN,	NOTIFY

TRUNCATE UPDATE
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UPDATE



UPDATE	--	



[	WITH	[	RECURSIVE	]	with_query	[,	...]	]

UPDATE	[	ONLY	]	table_name	[	*	]	[	[	AS	]	alias	]

				SET	{	column_name	=	{	expression	|	DEFAULT	}	|

										(	column_name	[,	...]	)	=	(	{	expression	|	DEFAULT	}	[,	...]	)	|

										(	column_name	[,	...]	)	=	(	sub-SELECT	)

								}	[,	...]

				[	FROM	from_list	]

				[	WHERE	condition	|	WHERE	CURRENT	OF	cursor_name	]

				[	RETURNING	*	|	output_expression	[	[	AS	]	output_name	]	[,	...]	]



UPDATE	 SET	

	 FROM	

RETURNINGUPDATE		 FROM

UPDATE	 	



with_query

WITH	 UPDATE	 	7.8	 SELECT

table_name

	 ONLY	

alias

	 UPDATE	foo	AS	f

column_name

table_name		 	—		

=	1

expression

	

DEFAULT

	 	NULL

sub-SELECT

SELECT	 	

from_list

WHERE		 SELECT



condition

boolean	 true

cursor_name

WHERE	CURRENT	OF	 	

CURRENT	OF	 DECLARE

output_expression

UPDATE	 	 table_name

output_name



UPDATE

UPDATE	count

	 count	 BEFORE	UPDATE

UPDATERETURNING	 RETURNING	 SELECT



FROM	 from_list	

	



filmskind	 DramaDramatic

UPDATE	films	SET	kind	=	'Dramatic'	WHERE	kind	=	'Drama';

weather	

UPDATE	weather	SET	temp_lo	=	temp_lo+1,	temp_hi	=	temp_lo+15,	prcp	=	DEFAULT

		WHERE	city	=	'San	Francisco'	AND	date	=	'2003-07-03';

UPDATE	weather	SET	temp_lo	=	temp_lo+1,	temp_hi	=	temp_lo+15,	prcp	=	DEFAULT

		WHERE	city	=	'San	Francisco'	AND	date	=	'2003-07-03'

		RETURNING	temp_lo,	temp_hi,	prcp;

UPDATE	weather	SET	(temp_lo,	temp_hi,	prcp)	=	(temp_lo+1,	temp_lo+15,	DEFAULT)

		WHERE	city	=	'San	Francisco'	AND	date	=	'2003-07-03';

Acme	Corporation	 FROM

UPDATE	employees	SET	sales_count	=	sales_count	+	1	FROM	accounts

		WHERE	accounts.name	=	'Acme	Corporation'

		AND	employees.id	=	accounts.sales_person;



	 WHERE

UPDATE	employees	SET	sales_count	=	sales_count	+	1	WHERE	id	=

		(SELECT	sales_person	FROM	accounts	WHERE	name	=	'Acme	Corporation');

	accounts	

UPDATE	accounts	SET	(contact_first_name,	contact_last_name)	=

				(SELECT	first_name,	last_name	FROM	salesmen

					WHERE	salesmen.id	=	accounts.sales_id);

UPDATE	accounts	SET	contact_first_name	=	first_name,

																				contact_last_name	=	last_name

		FROM	salesmen	WHERE	salesmen.id	=	accounts.sales_id;

salesmen.id	

UPDATE	summary	s	SET	(sum_x,	sum_y,	avg_x,	avg_y)	=

				(SELECT	sum(x),	sum(y),	avg(x),	avg(y)	FROM	data	d

					WHERE	d.group_id	=	s.group_id);

	

BEGIN;

--	

SAVEPOINT	sp1;

INSERT	INTO	wines	VALUES('Chateau	Lafite	2003',	'24');

--	



--	

ROLLBACK	TO	sp1;

UPDATE	wines	SET	stock	=	stock	+	24	WHERE	winename	=	'Chateau	Lafite	2003';

--	

COMMIT;

filmsc_films	 kind

UPDATE	films	SET	kind	=	'Dramatic'	WHERE	CURRENT	OF	c_films;



SQL	 FROMRETURNING	 PostgreSQL	 WITHUPDATE

FROM	 FROM	 PostgreSQL

	 PostgreSQL

UNLISTEN VACUUM
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VACUUM



VACUUM	--	



VACUUM	[	(	{	FULL	|	FREEZE	|	VERBOSE	|	ANALYZE	|	DISABLE_PAGE_SKIPPING	}	[,	...]	)	]	[	

VACUUM	[	FULL	]	[	FREEZE	]	[	VERBOSE	]	[	table_name	]

VACUUM	[	FULL	]	[	FREEZE	]	[	VERBOSE	]	ANALYZE	[	table_name	[	(column_name



VACUUM PostgreSQL VACUUM VACUUM

VACUUM VACUUM

VACUUM	ANALYZEANALYZE ANALYZE

	 VACUUM FULL VACUUM	FULL



FULL

""

FREEZE

"" FREEZE	 vacuum_freeze_min_age	vacuum_freeze_table_age

VACUUM	 FULL

VERBOSE

ANALYZE

DISABLE_PAGE_SKIPPING

VACUUM

table_name

column_name

ANALYZE



VERBOSEVACUUM



VACUUM

GIN VACUUM GIN 	63.4.1	

	

FULL VACUUM	FULLVACUUM

VACUUMI/O 	19.4.4	

PostgreSQL"autovacuum" 	24.1	



regression VACUUM

regression=#	VACUUM	(VERBOSE,	ANALYZE)	onek;

INFO:		vacuuming	"public.onek"

INFO:		index	"onek_unique1"	now	contains	1000	tuples	in	14	pages

DETAIL:		3000	index	tuples	were	removed.

0	index	pages	have	been	deleted,	0	are	currently	reusable.

CPU	0.01s/0.08u	sec	elapsed	0.18	sec.

INFO:		index	"onek_unique2"	now	contains	1000	tuples	in	16	pages

DETAIL:		3000	index	tuples	were	removed.

0	index	pages	have	been	deleted,	0	are	currently	reusable.

CPU	0.00s/0.07u	sec	elapsed	0.23	sec.

INFO:		index	"onek_hundred"	now	contains	1000	tuples	in	13	pages

DETAIL:		3000	index	tuples	were	removed.

0	index	pages	have	been	deleted,	0	are	currently	reusable.

CPU	0.01s/0.08u	sec	elapsed	0.17	sec.

INFO:		index	"onek_stringu1"	now	contains	1000	tuples	in	48	pages

DETAIL:		3000	index	tuples	were	removed.

0	index	pages	have	been	deleted,	0	are	currently	reusable.

CPU	0.01s/0.09u	sec	elapsed	0.59	sec.

INFO:		"onek":	removed	3000	tuples	in	108	pages

DETAIL:		CPU	0.01s/0.06u	sec	elapsed	0.07	sec.

INFO:		"onek":	found	3000	removable,	1000	nonremovable	tuples	in	143	pages

DETAIL:		0	dead	tuples	cannot	be	removed	yet.

There	were	0	unused	item	pointers.

Skipped	0	pages	due	to	buffer	pins.

0	pages	are	entirely	empty.

CPU	0.07s/0.39u	sec	elapsed	1.56	sec.

INFO:		analyzing	"public.onek"

INFO:		"onek":	36	pages,	1000	rows	sampled,	1000	estimated	total	rows

VACUUM



SQL VACUUM



vacuumdb,		19.4.4	 ,		24.1.6	

UPDATE VALUES
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VALUES



VALUES	--	



VALUES	(	expression	[,	...]	)	[,	...]

				[	ORDER	BY	sort_expression	[	ASC	|	DESC	|	USING	operator	]	[,	...]	]

				[	LIMIT	{	count	|	ALL	}	]

				[	OFFSET	start	[	ROW	|	ROWS	]	]

				[	FETCH	{	FIRST	|	NEXT	}	[	count	]	{	ROW	|	ROWS	}	ONLY	]



VALUES	 ""

	 	

VALUES	 SELECT	 SELECT



expression

	 INSERT

DEFAULT

sort_expression

	 column1column2	

operator

	 ORDER	BY	

count

	 LIMIT	

start

	 LIMIT	



VALUES	 INSERT



VALUES

VALUES	(1,	'one'),	(2,	'two'),	(3,	'three');

SELECT	1	AS	column1,	'one'	AS	column2

UNION	ALL

SELECT	2,	'two'

UNION	ALL

SELECT	3,	'three';

VALUES	SQL		 INSERT

INSERT	INTO	films	(code,	title,	did,	date_prod,	kind)

				VALUES	('T_601',	'Yojimbo',	106,	'1961-06-16',	'Drama');

INSERT VALUES	 DEFAULT	

INSERT	INTO	films	VALUES

				('UA502',	'Bananas',	105,	DEFAULT,	'Comedy',	'82	minutes'),

				('T_601',	'Yojimbo',	106,	DEFAULT,	'Drama',	DEFAULT);

VALUES- SELECT	 FROM

SELECT	f.*

		FROM	films	f,	(VALUES('MGM',	'Horror'),	('UA',	'Sci-Fi'))	AS	t	(studio,	kind)

		WHERE	f.studio	=	t.studio	AND	f.kind	=	t.kind;



UPDATE	employees	SET	salary	=	salary	*	v.increase

		FROM	(VALUES(1,	200000,	1.2),	(2,	400000,	1.4))	AS	v	(depno,	target,	increase)

		WHERE	employees.depno	=	v.depno	AND	employees.sales	>=	v.target;

VALUESFROM	 AS SELECT	 AS	

column2

INSERTVALUES	 	

SELECT	*	FROM	machines

WHERE	ip_address	IN	(VALUES('192.168.0.1'::inet),	('192.168.0.10'),	('192.168.1.43'));

:	 IN IN	list-of-scalars	 VALUES	



VALUES	SQL		 LIMITOFFSET	PostgreSQL	 SELECT



INSERT,	SELECT

VACUUM PostgreSQL	
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II.	PostgreSQL	

PostgreSQL

	—	

clusterdb	--	 PostgreSQL
createdb	--	 PostgreSQL
createlang	--	 PostgreSQL
createuser	--	 PostgreSQL
dropdb	--	 PostgreSQL
droplang	--	 PostgreSQL
dropuser	--	 PostgreSQL
ecpg	--		SQL	C	
pg_basebackup	--	 PostgreSQL
pgbench	--	 PostgreSQL
pg_config	--	 PostgreSQL
pg_dump	--		PostgreSQL
pg_dumpall	--	 PostgreSQL
pg_isready	--	 PostgreSQL
pg_receivexlog	--	 PostgreSQL
pg_recvlogical	--		 PostgreSQL	
pg_restore	--		 pg_dumpPostgreSQL
psql	--		PostgreSQL
reindexdb	--	 PostgreSQL
vacuumdb	--	 PostgreSQL

VALUES clusterdb
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clusterdb



clusterdb	--	 PostgreSQL



clusterdb	[connection-option...]	[--verbose	|	-v]	[	--table	|	-t

table	]	...	[dbname]

clusterdb	[connection-option...]	[--verbose	|	-v]	--all	|	-a



clusterdb PostgreSQL

clusterdb	SQL	 CLUSTER



clusterdb

-a--all

[-d]	dbname

[--dbname=]dbname

-a --all PGDATABASE

-e

--echo

clusterdb

-q

--quiet

-t	table

--table=table

table-t

-v

--verbose

-V

--version

clusterdb



-?

--help

clusterdb

clusterdb

-h	host

--host=host

	Unix	

-p	port

--port=port

	TCP		Unix	

-U	username

--username=username

-w

--no-password

.pgpass

-W

--password

clusterdb

clusterdb clusterdb

--maintenance-db=dbname

postgres



PGDATABASE

PGHOST

PGPORT

PGUSER

PostgreSQL libpq 	32.14	



CLUSTERpsql libpq



test

$	clusterdb	test

xyzzyfoo

$	clusterdb	--table	foo	xyzzy



CLUSTER

PostgreSQL	 createdb
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createdb



createdb	--	 PostgreSQL



createdb	[connection-option...]	[option...]	[dbname	[description]]



createdbPostgreSQL

createdbSQLCREATE	DATABASE



createdb

dbname

PostgreSQL

description

-D	tablespace--tablespace=tablespace

-e

--echo

createdb

-E	encoding

--encoding=encoding

PostgreSQL	23.3.1	

-l	locale

--locale=locale

--lc-collate--lc-ctype

--lc-collate=locale

	LC_COLLATE	

--lc-ctype=locale



	LC_CTYPE	

-O	owner

--owner=owner

-T	template

--template=template

-V

--version

createdb

-?

--help

createdb

-D-l-E	-O	-T	SQL	 CREATE	DATABASE

createdb

-h	host

--host=host

	Unix	

-p	port

--port=port

	TCP		Unix	

-U	username

--username=username



-w

--no-password

.pgpass

-W

--password

createdb

createdb createdb

--maintenance-db=dbname

postgres



PGDATABASE

PGHOST

PGPORT

PGUSER

PGDATABASE PGUSER

PostgreSQL libpq 	32.14	



CREATE	DATABASEpsql libpq



demo

$	createdb	demo

eden	5000	 LATIN1demo

$	createdb	-p	5000	-h	eden	-E	LATIN1	-e	demo

CREATE	DATABASE	demo	ENCODING	'LATIN1';



dropdb,	CREATE	DATABASE

clusterdb createlang
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createlang



createlang	--	 PostgreSQL



createlang	[connection-option...]	langname	[dbname]

createlang	[connection-option...]	--list	|	-l	[dbname]



createlangPostgreSQL

createlangCREATE	EXTENSION	SQL	

createlangPostgreSQL CREATE	EXTENSION



createlang

langname

[-d]	dbname[--dbname=]dbname

-e

--echo

	SQL	

-l

--list

-V

--version

createlang

-?

--help

createlang

createlang

-h	host

--host=host



	Unix	

-p	port

--port=port

	TCP		Unix	

-U	username

--username=username

-w

--no-password

.pgpass

-W

--password

createlang

createlang createlang



PGDATABASE

PGHOST

PGPORT

PGUSER

PostgreSQL libpq 	32.14	



--echocreatelangSQL libpq 	32.14	



droplang



pltcltemplate1

$	createlang	pltcl	template1

template1



droplang,	CREATE	EXTENSION,	CREATE	LANGUAGE

createdb createuser
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createuser



createuser	--	 PostgreSQL



createuser	[connection-option...]	[option...]	[username]



createuserPostgreSQL CREATEROLE createuser

CREATEROLE

createuserSQLCREATE	ROLE



createuser

username

PostgreSQL PostgreSQL

-c	number--connection-limit=number

-d

--createdb

-D

--no-createdb

-e

--echo

createuser

-E

--encrypted

-g	role

--role=role

	 	



-i

--inherit

-I

--no-inherit

--interactive

	 -d/-D	-r/-R	-s

-l

--login

-L

--no-login

-N

--unencrypted

-P

--pwprompt

createuser

-r

--createrole

CREATEROLE



-R

--no-createrole

-s

--superuser

-S

--no-superuser

-V

--version

createuser

--replication

REPLICATION CREATE	ROLE

--no-replication

REPLICATION CREATE	ROLE

-?

--help

createuser

createuser

-h	host

--host=host



	Unix	

-p	port

--port=port

	TCP		Unix	

-U	username

--username=username

-w

--no-password

.pgpass

-W

--password

createuser

createuser createuser



PGHOST

PGPORT

PGUSER

PostgreSQL libpq 	32.14	



CREATE	ROLEpsql libpq



joe

$	createuser	joe

joe

$	createuser	--interactive	joe

Shall	the	new	role	be	a	superuser?	(y/n)	n

Shall	the	new	role	be	allowed	to	create	databases?	(y/n)	n

Shall	the	new	role	be	allowed	to	create	more	new	roles?	(y/n)	n

eden	5000	 joe

$	createuser	-h	eden	-p	5000	-S	-D	-R	-e	joe

CREATE	ROLE	joe	NOSUPERUSER	NOCREATEDB	NOCREATEROLE	INHERIT	LOGIN;

joe

$	createuser	-P	-s	-e	joe

Enter	password	for	new	role:	xyzzy

Enter	it	again:	xyzzy

CREATE	ROLE	joe	PASSWORD	'md5b5f5ba1a423792b526f799ae4eb3d59e'	SUPERUSER	CREATEDB	CREATEROLE	INHERIT	LOGIN;



dropuser,	CREATE	ROLE

createlang dropdb
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dropdb



dropdb	--	 PostgreSQL



dropdb	[connection-option...]	[option...]	dbname



dropdbPostgreSQL

dropdbSQLDROP	DATABASE



dropdb

dbname

-e--echo

dropdb

-i

--interactive

-V

--version

dropdb

--if-exists

-?

--help

dropdb

dropdb

-h	host

--host=host



	Unix	

-p	port

--port=port

	TCP		Unix	

-U	username

--username=username

-w

--no-password

.pgpass

-W

--password

dropdb

dropdb dropdb -W

--maintenance-db=dbname

postgres



PGHOST

PGPORT

PGUSER

PostgreSQL libpq 	32.14	



DROP	DATABASEpsql libpq



demo

$	dropdb	demo

eden	5000	 demo

$	dropdb	-p	5000	-h	eden	-i	-e	demo

Database	"demo"	will	be	permanently	deleted.

Are	you	sure?	(y/n)	y

DROP	DATABASE	demo;



createdb,	DROP	DATABASE

createuser droplang



PostgreSQL	9.6.0	



droplang



droplang	--	 PostgreSQL



droplang	[connection-option...]	langname	[dbname]

droplang	[connection-option...]	--list	|	-l	[dbname]



droplangPostgreSQL

droplangDROP	EXTENSION	SQL	

droplangPostgreSQL DROP	EXTENSION



droplang

langname

[-d]	dbname[--dbname=]dbname

-e

--echo

	SQL	

-l

--list

-V

--version

droplang

-?

--help

droplang

droplang

-h	host

--host=host



	Unix	

-p	port

--port=port

	TCP		Unix	

-U	username

--username=username

-w

--no-password

.pgpass

-W

--password

droplang

droplang droplang



PGDATABASE

PGHOST

PGPORT

PGUSER

PostgreSQL libpq 	32.14	



--echodroplangSQL libpq 	32.14	



createlang



pltcl

$	droplang	pltcl	dbname



createlang,	DROP	EXTENSION,	DROP	LANGUAGE

dropdb dropuser
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dropuser



dropuser	--	 PostgreSQL



dropuser	[connection-option...]	[option...]	[username]



dropuserPostgreSQL CREATEROLEPostgreSQL

dropuserSQLDROP	ROLE



dropuser

username

PostgreSQL -i/--interactive

-e--echo

dropuser

-i

--interactive

-V

--version

dropuser

--if-exists

-?

--help

dropuser

dropuser

-h	host

--host=host



	Unix	

-p	port

--port=port

	TCP		Unix	

-U	username

--username=username

-w

--no-password

.pgpass

-W

--password

dropuser

dropuser dropuser



PGHOST

PGPORT

PGUSER
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DROP	DATABASEpsql libpq



joe

$	dropuser	joe

eden	5000	 joe

$	dropuser	-p	5000	-h	eden	-i	-e	joe

Role	"joe"	will	be	permanently	removed.

Are	you	sure?	(y/n)	y

DROP	ROLE	joe;



createuser,	DROP	ROLE

droplang ecpg
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ecpg



ecpg	--		SQL	C	



ecpg	[option...]	file...



ecpg	C		SQL		SQL		SQL		C		C		C	

ecpg	C	 .pgc.c .pgc.c -o

	SQL	 	34	



ecpg

-c

	SQL		C	 EXEC	SQL	TYPE

-C	mode

modeINFORMIXINFORMIX_SE

-D	symbol

	C	

-i

-I	directory

EXEC	SQL	INCLUDE . /usr/local/include

/usr/local/pgsql/include/usr/include

-o	filename

ecpgfilename

-r	option

option

no_indicator



prepare

libecpg	libecpg	

questionmarks

-t

	SQL	

-v

“”

--version

ecpg

-?--help

ecpg



	C	 PostgreSQLECPG -I

I/usr/local/pgsql/include

	SQL		C	 libecpg -L/usr/local/pgsql/lib	-lecpg

pg_config



prog1.pgc	SQL	C	

ecpg	prog1.pgc

cc	-I/usr/local/pgsql/include	-c	prog1.c

cc	-o	prog1	prog1.o	-L/usr/local/pgsql/lib	-lecpg

dropuser pg_basebackup
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pg_basebackup



pg_basebackup	--	 PostgreSQL



pg_basebackup	[option...]



pg_basebackupPostgreSQL 	25.3	 	26.2	

pg_basebackup pg_dump

PostgreSQL REPLICATION	21.2	 pg_hba.conf

max_wal_senders

pg_basebackup

pg_basebackup max_wal_sendershot_standby

full_page_writes

	WAL	

	WAL	 full_page_writes

WAL	



-D	directory--pgdata=directory

pg_basebackup

	tar	 -tar	 stdout

-F	format

--format=format

format

p

plain

t

tar

	tar	 base.tar	OID	

-tar	 gzip

-r	rate

--max-rate=rate

M k	32		1024	



pg_basebackup

fetch	WAL	

-R

--write-recovery-conf

	tar	 recovery.conf

-S	slotname

--slot=slotname

-X	stream	WAL	 recovery.conf	WAL	

-T	olddir=newdir
--tablespace-mapping=olddir=newdir

olddirnewdir olddir olddir olddirnewdir

--xlogdir=xlogdir

xlogdir

-x

--xlog

fetch-X

-X	method

--xlog-method=method

WAL		postmaster



f

fetch

wal_keep_segments

s

stream

-z

--gzip

	tar		gzip		tar	

-Z	level

--compress=level

	tar		gzip	0		90	9		tar	

-c	fast|spread

--checkpoint=fast|spread

	fast		spread 	25.3.3	

-l	label

--label=label

"pg_basebackup	base	backup"

-P

--progress



-v

--verbose

-d	connstr

--dbname=connstr

	32.1.1	

--dbnamepg_basebackup

-h	host

--host=host

	Unix	

-p	port

--port=port

	TCP		Unix	 PGPORT

-s	interval

--status-interval=interval

	10	

-U	username

--username=username

-w

--no-password



.pgpass

-W

--password

pg_basebackup

pg_basebackup pg_basebackup

-V

--version

pg_basebackup

-?

--help

pg_basebackup
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--tablespace-mapping

	tar		PostgreSQL		tar		tar	

tablespace_map

pg_basebackup	9.1WAL	 -X	 	9.3		tar	 --format=tar

	9.5	



mydbserver/usr/local/pgsql/data

$	pg_basebackup	-h	mydbserver	-D	/usr/local/pgsql/data

	tar	

$	pg_basebackup	-D	backup	-Ft	-z	-P

bzip2

$	pg_basebackup	-D	-	-Ft	|	bzip2	>	backup.tar.bz2

/opt/ts./backup/ts

$	pg_basebackup	-D	backup/data	-T	/opt/ts=$(pwd)/backup/ts



pg_dump

ecpg pgbench



PostgreSQL	9.6.0	



pgbench



pgbench	--	 PostgreSQL



pgbench	-i	[option...]	[dbname]

pgbench	[option...]	[dbname]



pgbenchPostgreSQL	SQL	 pgbench	TPC-B	
SELECTUPDATEINSERT

pgbench

transaction	type:	<builtin:	TPC-B	(sort	of)>

scaling	factor:	10

query	mode:	simple

number	of	clients:	10

number	of	threads:	1

number	of	transactions	per	client:	1000

number	of	transactions	actually	processed:	10000/10000

tps	=	85.184871	(including	connections	establishing)

tps	=	85.296346	(excluding	connections	establishing)

	TPC-B	 -i pgbench

pgbench	-i	[	other-options	]	dbname

dbname -h-p-U

pgbench	-ipgbench_accounts	pgbench_branchespgbench_history

pgbench_tellers

"" 	1



table																			#	of	rows

---------------------------------

pgbench_branches								1

pgbench_tellers									10

pgbench_accounts								100000

pgbench_history									0

-s -F

-i

pgbench	[	options	]	dbname

-c	



pgbench

-i--initialize

-F	fillfactor
--fillfactor=fillfactor

pgbench_accounts	pgbench_tellers	pgbench_branches

-n

--no-vacuum

-q

--quiet

	5		100000	

-s	scale_factor
--scale=scale_factor

-s	100pgbench_accounts	10,000,000		1	20,000	

aid bigint

--foreign-keys



--index-tablespace=index_tablespace

--tablespace=tablespace

--unlogged-tables

pgbench

-b	scriptname[@weight]
--builtin=scriptname[@weight]

@	1 tpcb-likesimple-update

-c	clients
--client=clients

	1

-C

--connect

-d

--debug



-D	varname=value
--define=varname=value

-D

-f	filename[@weight]
--file=filename[@weight]

filename @

-j	threads
--jobs=threads

pgbench	CPU		1

-l

--log

-L	limit
--latency-limit=limit

limit	 late

--rate=...	 limit	

-M	querymode
--protocol=querymode

simple



extended

prepared

	51	

-n

--no-vacuum

pgbench_accounts	pgbench_branches

pgbench_tellers

-N

--skip-some-updates

-b	simple-update

-P	sec
--progress=sec

sec	tps	 -R

-r

--report-latencies

-R	rate
--rate=rate

	 	tps	

	 	

	 	



--latency-limit--rate	 	

	 	

-s	scale_factor
--scale=scale_factor

pgbench pgbench_branches -f	1

-S

--select-only

-b	select-only

-t	transactions
--transactions=transactions

	10

-T	seconds
--time=seconds

-t-T

-v

--vacuum-all

-n-v	 pgbenchpgbench_tellers	

pgbench_history

--aggregate-interval=seconds

-l	-	/

	Windows	



--progress-timestamp

-PUnix	

--sampling-rate=rate

1.0	0.05		5%	

	tps		0.01	tps		1/100

pgbench

-h	hostname
--host=hostname

-p	port
--port=port

-U	login
--username=login

-V

--version

pgbench

-?

--help



pgbench



pgbench""

pgbench -b-f @ 10

-b	tpcb-like aidtidbidbalance	TPC-B		TPC-B

1.	 BEGIN;

2.	 UPDATE	pgbench_accounts	SET	abalance	=	abalance	+	:delta	WHERE
aid	=	:aid;

3.	 SELECT	abalance	FROM	pgbench_accounts	WHERE	aid	=	:aid;

4.	 UPDATE	pgbench_tellers	SET	tbalance	=	tbalance	+	:delta	WHERE
tid	=	:tid;

5.	 UPDATE	pgbench_branches	SET	bbalance	=	bbalance	+	:delta	WHERE
bid	=	:bid;

6.	 INSERT	INTO	pgbench_history	(tid,	bid,	aid,	delta,	mtime)
VALUES	(:tid,	:bid,	:aid,	:delta,	CURRENT_TIMESTAMP);

7.	 END;

simple-update -N	4		5		TPC-B

select-only -S SELECT



pgbench-f ""

	SQL	 -- "" pgbench

:	 PostgreSQL	9.6		SQL	 	SQL		SQL	
pgbench	SQL	

	 -D	

	

	1.	

scale

client_id

\

\set	varname	expression

varnameexpression 5432 3.14159 :variablename

+-*/%

\set	ntellers	10	*	:scale



\set	aid	(1021	*	random(1,	100000	*	:scale))	%	(100000	*	:scale)	+	1

\sleep	number	[	us	|	ms	|	s	]

us mss number

\sleep	10	ms

\setshell	varname	command	[	argument	...	]

argumentvarname	shell	 command

commandargument :variablenameargumentargument

\setshell	variable_to_be_assigned	command	literal_argument	:variable	::literal_starting_with_colon

\shell	command	[	argument	...	]

\setshell

\shell	command	literal_argument	:variable	::literal_starting_with_colon



	2 pgbench \set

	2.	pgbench	

abs(a) a abs(-17) 17

debug(a) a astderra debug(5432.1) 5432.1

double(i) double double
double(5432) 5432.0

greatest(a	[,	...	]	)

a

double

double

integer

greatest(5,	4,	3,	2) 5

int(x) integer 	int int(5.4	+	3.8) 9

least(a	[,	...	]	)

a

double

double

integer

least(5,	4,	3,	2.1) 2.1

pi() double 	PI	 pi() 3.14159265358979323846

random(lb,	ub) integer
[lb,

ub]
random(1,	10) 110

random_exponential(lb,
ub,	parameter) integer

[lb,

ub]

random_exponential(1,

10,	3.0)
110

random_gaussian(lb,
ub,	parameter) integer

[lb,

ub]

random_gaussian(1,

10,	2.5)
110

sqrt(x) double sqrt(2.0) 1.414213562

random random_exponentialrandom_gaussian	double	



parameterparameter

f(x)	=	exp(-parameter	*	(x	-	min)	/	(max	-	min	+	1))	/	(1	-	exp(-
parameter))

minmax if(x)	-	f(x	+	1)

parameter min max parameter	0	 parameter%

min	1%	 parameter

-parameter+parameter PHI(x)

2.0

f(x)	=	PHI(2.0	*	parameter	*	(x	-	mu)	/	(max	-	min	+	1))	/
							(2.0	*	PHI(parameter)	-	1)

minmax i f(i	+	0.5)	-	f(i	-	0.5) parameter

67%	 1.0	/	parameter 0.5	/	parameter	95%	 2.0	/

parameter 1.0	/	parameter parameter	4.067%	1.0	/

4.0 3.0	/	8.05.0	/	8.0	95%	 2.0	/	4.0	Box-

Muller	 parameter	2.0

	TPC-B	

\set	aid	random(1,	100000	*	:scale)

\set	bid	random(1,	1	*	:scale)

\set	tid	random(1,	10	*	:scale)

\set	delta	random(-5000,	5000)

BEGIN;

UPDATE	pgbench_accounts	SET	abalance	=	abalance	+	:delta	WHERE	aid	=	:aid;

SELECT	abalance	FROM	pgbench_accounts	WHERE	aid	=	:aid;

UPDATE	pgbench_tellers	SET	tbalance	=	tbalance	+	:delta	WHERE	tid	=	:tid;

UPDATE	pgbench_branches	SET	bbalance	=	bbalance	+	:delta	WHERE	bid	=	:bid;

INSERT	INTO	pgbench_history	(tid,	bid,	aid,	delta,	mtime)	VALUES	(:tid,	:bid,	:aid,	:delta,	CURRENT_TIMESTAMP);



END;

	—	

-l--aggregate-interval pgbench pgbench_log.nnnnnnpgbench

PID -j	2	 pgbench_log.nnn.mmmmmm	1	

client_id	transaction_no	time	script_no	time_epoch	time_us	[schedule_lag

time script_no -f-b time_epoch/time_us	Unix		ISO

8601		 schedule_lag --rate --rate--latency-limit	

timeskipped

0	199	2241	0	1175850568	995598

0	200	2465	0	1175850568	998079

0	201	2513	0	1175850569	608

0	202	2038	0	1175850569	2663

	--rate=100		--latency-limit=5		 schedule_lag

0	81	4621	0	1412881037	912698	3005

0	82	6173	0	1412881037	914578	4304

0	83	skipped	0	1412881037	914578	5217

0	83	skipped	0	1412881037	914578	5099

0	83	4722	0	1412881037	916203	3108



0	84	4142	0	1412881037	918023	2333

0	85	2465	0	1412881037	919759	740

	82	6.173	ms	 5	ms	

--sampling-rate

--aggregate-interval

interval_start	num_of_transactions	latency_sum	latency_2_sum	min_latency

interval_startUnix	 num_of_transactions latency_sum

	-	 latency_sumlatency_2_sum min_latency	-	 max_latency	-	

lag_sumlag_2_summin_lagmax_lag--rate --latency-limit

1345828501	5601	1542744	483552416	61	2573

1345828503	7884	1979812	565806736	60	1479

1345828505	7208	1979422	567277552	59	1391

1345828507	7685	1980268	569784714	60	1398

1345828509	7073	1979779	573489941	236	1411

-r pgbench



starting	vacuum...end.

transaction	type:	<builtin:	TPC-B	(sort	of)>

scaling	factor:	1

query	mode:	simple

number	of	clients:	10

number	of	threads:	1

number	of	transactions	per	client:	1000

number	of	transactions	actually	processed:	10000/10000

latency	average	=	15.844	ms

latency	stddev	=	2.715	ms

tps	=	618.764555	(including	connections	establishing)

tps	=	622.977698	(excluding	connections	establishing)

script	statistics:

	-	statement	latencies	in	milliseconds:

								0.002		\set	aid	random(1,	100000	*	:scale)

								0.005		\set	bid	random(1,	1	*	:scale)

								0.002		\set	tid	random(1,	10	*	:scale)

								0.001		\set	delta	random(-5000,	5000)

								0.326		BEGIN;

								0.603		UPDATE	pgbench_accounts	SET	abalance	=	abalance	+	:delta	WHERE	aid	=	:aid;

								0.454		SELECT	abalance	FROM	pgbench_accounts	WHERE	aid	=	:aid;

								5.528		UPDATE	pgbench_tellers	SET	tbalance	=	tbalance	+	:delta	WHERE	tid	=	:tid;

								7.335		UPDATE	pgbench_branches	SET	bbalance	=	bbalance	+	:delta	WHERE	bid	=	:bid;

								0.371		INSERT	INTO	pgbench_history	(tid,	bid,	aid,	delta,	mtime)	VALUES	(:tid,	:bid,	:aid,	:delta,	CURRENT_TIMESTAMP);

								1.212		END;

	TPS	TPS	

pgbench

-t-T

	TPC-B	 -s-c pgbench_branches-s



pgbench pgbench pgbench

pg_basebackup pg_config



PostgreSQL	9.6.0	



pg_config



pg_config	--	 PostgreSQL



pg_config	[option...]



pg_configPostgreSQL PostgreSQL



pg_config

--bindir

psql pg_config

--docdir

--htmldir

	HTML	

--includedir

	C	

--pkgincludedir

	C	

--includedir-server

	C	

--libdir

--pkglibdir



--localedir

PostgreSQL

--mandir

--sharedir

--sysconfdir

--pgxs

	makefile	

--configure

PostgreSQLconfigure

--cc

PostgreSQLCC	C	

--cppflags

PostgreSQLCPPFLAGS	C	 -I

--cflags

PostgreSQLCFLAGS	C	

--cflags_sl



PostgreSQLCFLAGS_SL	C	

--ldflags

PostgreSQLLDFLAGS

--ldflags_ex

PostgreSQLLDFLAGS_EX

--ldflags_sl

PostgreSQLLDFLAGS_SL

--libs

PostgreSQLLIBS PostgreSQL-l

--version

PostgreSQL

-?--help

pg_config



--docdir--pkgincludedir	--localedir--mandir	--sharedir--sysconfdir

cc--cppflags	--cflags--cflags_sl	--ldflags--ldflags_sl--libs

PostgreSQL	8.1	 --htmldirPostgreSQL	8.4	 --ldflags_ex

PostgreSQL	9.0	



	PostgreSQL	

eval	./configure	`pg_config	--configure`

pg_config	--configure	shell	 eval

pgbench pg_dump



PostgreSQL	9.6.0	



pg_dump



pg_dump	--		PostgreSQL



pg_dump	[connection-option...]	[option...]	[dbname]



pg_dumpPostgreSQL pg_dump

pg_dump	 	

	SQL	

pg_restore pg_restore

pg_restore pg_dump pg_dump pg_restore/

Fd ""

pg_dump



dbname

PGDATABASE

-a--data-only

--section=data

-b

--blobs

--schema--table--schema-only -b

-c

--clean

	 --if-exists

pg_restore

-C

--create

pg_restore

-E	encoding

--encoding=encoding



-f	file

--file=file

-F	format

--format=format

format

p

plain

SQL

c

custom

pg_restore

d

directory

pg_restore pg_restore	Unix	 gzip

t

tar

pg_restoretar-tar		tar	tar		tar	

-j	njobs

--jobs=njobs

njobs



pg_dumpnjobs	+	1	 max_connections

pg_dump

	

PostgreSQL	9.2

	9.2	DDL		DML	9.2	

-no-synchronized-snapshots

-n	schema

--schema=schema

schema -n schemapsql's	\d Pattern

	shell	

:	 -n pg_dump

:	 -n --blobs

-N	schema

--exclude-schema=schema

schema -n -N

-n-N -n-N -N-n-N

-o

--oids



OID OID

-O

--no-owner

pg_dumpALTER	OWNER

-O

pg_restore

-R

--no-reconnect

-s

--schema-only

--data-only --section=pre-data	--section=post-data

--schema "schema"

--exclude-table-data

-S	username

--superuser=username

--disable-triggers

-t	table

--table=table

table "table" -t tablepsql's	\d Pattern

	shell	



-t -n-N -t

:	 -t pg_dump

:	 -t	8.2	 PostgreSQL -t	tabtab -t	'*.tab'

-t	sch.tab -n	sch	-t	tab

-T	table

--exclude-table=table

table -t -T

-t-T -t-T -T-t-T

-v

--verbose

pg_dump/

-V

--version

pg_dump

-x

--no-privileges

--no-acl

/



-Z	0..9

--compress=0..9

--binary-upgrade

--column-inserts

--attribute-inserts

INSERTINSERT	INTO	table	(column,	...)	VALUES	...

--disable-dollar-quoting

	SQL	

--disable-triggers

pg_dump

--disable-triggers -S

pg_restore

--enable-row-security

	 pg_dump	 row_security
row_security	on	

--exclude-table-data=table

table -t --exclude-table-data



--schema-only

--if-exists

IF	EXISTS	 --clean

--inserts

INSERT COPY PostgreSQL --column-

inserts

--lock-wait-timeout=timeout

timeout SET	statement_timeout

--no-security-labels

--no-synchronized-snapshots

	9.2	 pg_dump	-j-j

--no-tablespaces

pg_restore

--no-unlogged-table-data

--quote-all-identifiers



PostgreSQLpg_dump pg_dump

all-identifiers

--section=sectionname

pre-datadatapost-data

--serializable-deferrable

serialization_failure 	13	

	pg_dump	

--snapshot=snapshotname

	 	9-81

	47	 	

--strict-names

-n/--schema-t/--table// --strict-namespg_dump

-N/--exclude-schema-T/--exclude-table--exclude-table-data

--use-set-session-authorization

	SQL- SET	SESSION	AUTHORIZATIONALTER	OWNER



SESSION	AUTHORIZATION ALTER	OWNER

-?

--help

pg_dump

-d	dbname

--dbname=dbname

dbname

=URIpostgresql://postgres:// conninfo 	32.1	

-h	host

--host=host

	Unix	

-p	port

--port=port

	TCP		Unix	 PGPORT

-U	username

--username=username

-w

--no-password

.pgpass

-W

--password



pg_dump

pg_dump pg_dump

--role=rolename

pg_dumpSET	ROLE	rolename



PGDATABASE

PGHOST

PGOPTIONS

PGPORT

PGUSER

PostgreSQL libpq 	32.14	



pg_dumpSELECT pg_dump psql libpq-

pg_dump PGOPTIONSALTER	USERtrack_counts



template1 pg_dump template0template1

CREATE	DATABASE	foo	WITH	TEMPLATE	template0;

--disable-triggers pg_dump

pg_dump ANALYZE 	24.1.3	 	24.1.6	 ALTER	DATABASE	...	SET

pg_dumpall

pg_dumpPostgreSQLpg_dumppg_dumpPostgreSQL pg_dump
PostgreSQL	7.0 pg_dumpPostgreSQL pg_dump
—	



mydb	SQL	

$	pg_dump	mydb	>	db.sql

newdb

$	psql	-d	newdb	-f	db.sql

$	pg_dump	-Fc	mydb	>	db.dump

$	pg_dump	-Fd	mydb	-f	dumpdir

	5	

$	pg_dump	-Fd	mydb	-j	5	-f	dumpdir

newdb

$	pg_restore	-d	newdb	db.dump



mytab

$	pg_dump	-t	mytab	mydb	>	db.sql

detroitemp employee_log

$	pg_dump	-t	'detroit.emp*'	-T	detroit.employee_log	mydb	>	db.sql

eastwestgsm test

$	pg_dump	-n	'east*gsm'	-n	'west*gsm'	-N	'*test*'	mydb	>	db.sql

$	pg_dump	-n	'(east|west)*gsm'	-N	'*test*'	mydb	>	db.sql

ts_

$	pg_dump	-T	'ts_*'	mydb	>	db.sql

-t Pattern 	shell	

$	pg_dump	-t	"\"MixedCaseName\""	mydb	>	mytab.sql



pg_dumpall,	pg_restore,	psql

pg_config pg_dumpall



PostgreSQL	9.6.0	



pg_dumpall



pg_dumpall	--	 PostgreSQL



pg_dumpall	[connection-option...]	[option...]



pg_dumpallPostgreSQL"" psqlSQL pg_dump pg_dumpall
pg_dump	

pg_dumpall

SQL		[-f|file]		shell	

pg_dumpallPostgreSQL ~/.pgpass 	32.15	



-a--data-only

-c

--clean

	SQL	 DROP

-f	filename

--file=filename

-g

--globals-only

-o

--oids

OID OID

-O

--no-owner

pg_dumpallALTER	OWNER

-r

--roles-only



-s

--schema-only

-S	username

--superuser=username

--disable-triggers

-t

--tablespaces-only

-v

--verbose

pg_dumpall/ pg_dump

-V

--version

pg_dumpall

-x

--no-privileges

--no-acl

/

--binary-upgrade

--column-inserts

--attribute-inserts



INSERTINSERT	INTO	table(column,	...)	VALUES	...

--disable-dollar-quoting

	SQL	

--disable-triggers

pg_dumpall

--disable-triggers -S

--if-exists

IF	EXISTS	 --clean

--inserts

INSERT COPY PostgreSQL --column-inserts

--lock-wait-timeout=timeout

timeout SET	statement_timeout

--no-security-labels

--no-tablespaces

--no-unlogged-table-data



--quote-all-identifiers

pg_dumpallPostgreSQL pg_dumpall

all-identifiers

--use-set-session-authorization

	SQL- SET	SESSION	AUTHORIZATIONALTER	OWNER

-?

--help

pg_dumpall

-d	connstr

--dbname=connstr

	32.1.1	

--dbname pg_dumpall -l

-h	host

--host=host

	Unix	

-l	dbname

--database=dbname

-p	port

--port=port



	TCP		Unix	 PGPORT

-U	username

--username=username

-w

--no-password

.pgpass

-W

--password

pg_dumpall

pg_dumpall pg_dumpall

~/.pgpass

--role=rolename

pg_dumpSET	ROLE	rolename



PGHOST

PGOPTIONS

PGPORT

PGUSER

PostgreSQL libpq 	32.14	



pg_dumpallpg_dump	 pg_dump

ANALYZE vacuumdb	-a	-z

pg_dumpall



$	pg_dumpall	>	db.out

$	psql	-f	db.out	postgres

pg_dumpall



pg_dump

pg_dump pg_isready



PostgreSQL	9.6.0	



pg_isready



pg_isready	--	 PostgreSQL



pg_isready	[connection-option...]	[option...]



pg_isreadyPostgreSQL



-d	dbname--dbname=dbname

=URIpostgresql://postgres:// conninfo 	32.1.1	

-h	hostname

--host=hostname

	Unix	

-p	port

--port=port

	TCP		Unix	 PGPORT

-q

--quiet

-t	seconds

--timeout=seconds

	0		3	

-U	username

--username=username

username

-V

--version

pg_isready



-?

--help

pg_isready



pg_isready0	shell 12 3



PostgreSQL pg_isreadylibpq 	32.14	



	



$	pg_isready

/tmp:5432	-	accepting	connections

$	echo	$?

0

PostgreSQL

$	pg_isready	-h	localhost	-p	5433

localhost:5433	-	rejecting	connections

$	echo	$?

1

PostgreSQL

$	pg_isready	-h	someremotehost

someremotehost:5432	-	no	response

$	echo	$?

2

pg_dumpall pg_receivexlog



PostgreSQL	9.6.0	



pg_receivexlog



pg_receivexlog	--	 PostgreSQL



pg_receivexlog	[option...]



pg_receivexlogPostgreSQL 	25.3	

pg_receivexlog archive_command pg_receivexlog
archive_timeout

	PostgreSQL		WAL		 pg_receivexlog	WAL		
WAL		 --synchronous

PostgreSQL REPLICATION 	21.2	 pg_hba.conf

max_wal_senders

pg_receivexlog



-D	directory--directory=directory

--if-not-exists

--create-slot	

-n

--no-loop

-s	interval

--status-interval=interval

	 	

-S	slotname

--slot=slotname

pg_receivexlog	 	26.2.6	 	 pg_receivexlog

pg_receivexlog	 	

--synchronous

	WAL		

pg_receivexlog	



-v

--verbose

-d	connstr

--dbname=connstr

	32.1.1	

--dbnamepg_receivexlog

-h	host

--host=host

	Unix	

-p	port

--port=port

	TCP		Unix	 PGPORT

-U	username

--username=username

-w

--no-password

.pgpass

-W

--password

pg_receivexlog



pg_receivexlog pg_receivexlog

pg_receivexlog	

--create-slot

--slot	

--drop-slot

--slot

-V

--version

pg_receivexlog

-?

--help

pg_receivexlog



PostgreSQL libpq 	32.14	



pg_receivexlog	 archive_command	WAL		 	
archive_command	WAL		 	WAL		



mydbserver/usr/local/pgsql/archive

$	pg_receivexlog	-h	mydbserver	-D	/usr/local/pgsql/archive



pg_basebackup

pg_isready pg_recvlogical



PostgreSQL	9.6.0	



pg_recvlogical



pg_recvlogical	--		 PostgreSQL	



pg_recvlogical	[option...]



pg_recvlogical

pg_receivexlog	 	47	



--create-slot

--dbname--slot		 --plugin

--drop-slot

--slot

--start

--slot	 	

--create-slot--start	 --drop-slot

-f	filename--file=filename

-stdout

-F	interval_seconds

--fsync-interval=interval_seconds

pg_recvlogical	 fsync()

	



0fsync()	

-I	lsn

--startpos=lsn

--start	LSN		 	47	 		51.3	

--if-not-exists

--create-slot	

-n

--no-loop

-o	name[=value]
--option=name[=value]

value	 name	

-P	plugin

--plugin=plugin

	 	47	

-s	interval_seconds

--status-interval=interval_seconds

pg_receivexlog	

-S	slot_name

--slot=slot_name

--start slot_name	 --create-slot	

-v

--verbose



-d	database

--dbname=database

	 libpq	 	32.1.1	

-h	hostname-or-ip

--host=hostname-or-ip

	 	Unix		

-p	port

--port=port

	TCP		Unix		 PGPORT

-U	user

--username=user

-w

--no-password

	 .pgpass

-W

--password

pg_dump

	 pg_dump	



-V

--version

pg_recvlogical

-?

--help

pg_recvlogical



PostgreSQL libpq 	32.14	



	47.1	



pg_receivexlog

pg_receivexlog pg_restore



PostgreSQL	9.6.0	



pg_restore



pg_restore	--		 pg_dumpPostgreSQL



pg_restore	[connection-option...]	[option...]	[filename]



pg_restorepg_dumpPostgreSQL pg_restore

pg_restore pg_restore	SQL	 pg_dump
pg_dump

pg_restore " INSERT" 	 pg_restoreCOPY



pg_restore

filename

-a--data-only

--section=data

-c

--clean

--if-exists

-C

--create

--clean

-dDROP	DATABASECREATE	DATABASE

-d	dbname

--dbname=dbname

dbname

-e

--exit-on-error

	SQL	



-f	filename

--file=filename

-l

-F	format

--format=format

pg_restore

c

custom

pg_dump

d

directory

t

tar

tar

-I	index

--index=index

-I

-j	number-of-jobs

--jobs=number-of-jobs

pg_restore	—	

	CPU		CPU	



-l

--list

-L -n-t-l

-L	list-file

--use-list=list-file

list-file -n-t-L

list-file-l ;

-n	namespace

--schema=schema

-n -t

-O

--no-owner

pg_restoreALTER	OWNER

-O

-P	function-name(argtype	[,	...])

--function=function-name(argtype	[,	...])

-R

--no-reconnect

-s

--schema-only



--data-only --section=pre-data	--section=post-data

--schema "schema"

-S	username

--superuser=username

--disable-triggers

-t	table

--table=table

"table" -t -n

:	 -t pg_restore

:	 pg_dump-t pg_restore -t

:	 	9.6	 PostgreSQL	9.6	

-T	trigger

--trigger=trigger

-T



-v

--verbose

-V

--version

pg_restore

-x

--no-privileges

--no-acl

/

-1

--single-transaction

BEGIN/COMMIT --exit-on-error

--disable-triggers

pg_restore

--disable-triggers -S PostgreSQLpg_restore

--enable-row-security

pg_restorerow_security
row_security	on

INSERT COPY	TO

--if-exists

IF	EXISTS --clean



--no-data-for-failed-tables

	SQL

--no-security-labels

--no-tablespaces

--section=sectionname

pre-datadatapost-data

Post-data	Pre-data	

--strict-names

-n/--schema-t/--table/

--use-set-session-authorization

	SQL	 SET	SESSION	AUTHORIZATIONALTER	OWNER

-?

--help

pg_restore

pg_restore

-h	host

--host=host



	Unix	

-p	port

--port=port

	TCP		Unix	 PGPORT

-U	username

--username=username

-w

--no-password

.pgpass

-W

--password

pg_restore

pg_restore pg_restore

--role=rolename

pg_restoreSET	ROLE	rolename



PGHOST

PGOPTIONS

PGPORT

PGUSER

PostgreSQL libpq 	32.14	



-d pg_restoreSELECT pg_restore psql libpq-



template1 pg_restore template0template1

CREATE	DATABASE	foo	WITH	TEMPLATE	template0;

pg_restore

--disable-triggers pg_restore

pg_restore -L-t

pg_dumppg_dump

ANALYZE 	24.1.3	 	24.1.6	



mydb

$	pg_dump	-Fc	mydb	>	db.dump

$	dropdb	mydb

$	pg_restore	-C	-d	postgres	db.dump

-d pg_restoremydbCREATE	DATABASE -C

newdb

$	createdb	-T	template0	newdb

$	pg_restore	-d	newdb	db.dump

-C template0template1

$	pg_restore	-l	db.dump	>	db.list

;

;	Archive	created	at	Mon	Sep	14	13:55:39	2009

;					dbname:	DBDEMOS



;					TOC	Entries:	81

;					Compression:	9

;					Dump	Version:	1.10-0

;					Format:	CUSTOM

;					Integer:	4	bytes

;					Offset:	8	bytes

;					Dumped	from	database	version:	8.3.5

;					Dumped	by	pg_dump	version:	8.3.8

;

;

;	Selected	TOC	Entries:

;

3;	2615	2200	SCHEMA	-	public	pasha

1861;	0	0	COMMENT	-	SCHEMA	public	pasha

1862;	0	0	ACL	-	public	pasha

317;	1247	17715	TYPE	public	composite	pasha

319;	1247	25899	DOMAIN	public	domain0	pasha

	ID

10;	145433	TABLE	map_resolutions	postgres

;2;	145344	TABLE	species	postgres

;4;	145359	TABLE	nt_header	postgres

6;	145402	TABLE	species_records	postgres

;8;	145416	TABLE	ss_old	postgres

pg_restore	10		6	10		6

$	pg_restore	-L	db.list	db.dump



pg_dump,	pg_dumpall,	psql

pg_recvlogical psql



PostgreSQL	9.6.0	



psql



psql	--		PostgreSQL



psql	[option...]	[dbname	[username]]



psqlPostgreSQL PostgreSQL psql	shell	



-a--echo-all

-A

--no-align

-b

--echo-errors

	SQL	 ECHOerrors

-c	command

--command=command

psqlcommand-f -c-f psql -c-f

command psql -cSQLpsql -cpsql

psql	-c	'\x'	-c	'SELECT	*	FROM	foo;'

echo	'\x	\\	SELECT	*	FROM	foo;'	|	psql

\\

-cSQL SQL BEGIN/COMMIT psqlSQL psql



SQL

-c -cpsql echo	shell

psql	<<EOF

\x

SELECT	*	FROM	foo;

EOF

-d	dbname

--dbname=dbname

dbname

=URIpostgresql://postgres:// conninfo 	32.1.1	

-e

--echo-queries

	SQL	 ECHOqueries

-E

--echo-hidden

\d psql ECHO_HIDDENon

-f	filename

--file=filename

filename -c -c-f psql -c-f \i

filename-	EOF	 \q	Readline -n

psql	<	filename -f	shell

-F	separator



--field-separator=separator

separator \pset	fieldsep\f

-h	hostname

--host=hostname

	Unix	

-H

--html

HTML \pset	format	html\H

-l

--list

\list

-L	filename

--log-file=filename

filename

-n

--no-readline

Readline	Tab	

-o	filename

--output=filename

filename \o

-p	port

--port=port

	TCP		Unix	 PGPORT5432



-P	assignment

--pset=assignment

\pset LaTeX-P	format=latex

-q

--quiet

psql -c QUIETon

-R	separator

--record-separator=separator

separator \pset	recordsep

-s

--single-step

-S

--single-line

	SQL	

:	

-t

--tuples-only

\t

-T	table_options

--table-attr=table_options



HTML	table \pset

-U	username

--username=username

username

-v	assignment

--set=assignment

--variable=assignment

\set

-V

--version

psql

-w

--no-password

.pgpass

\connect

-W

--password

psql

psql psql -W

\connect

-x

--expanded



\x

-X,

--no-psqlrc

psqlrc ~/.psqlrc

-z

--field-separator-zero

-0

--record-separator-zero

xargs	-0

-1

--single-transaction

-c/ -f psqlBEGINCOMMIT

BEGINCOMMITROLLBACK

-?

--help[=topic]

psql topic optionspsqlcommandspsql optionspsql

variablespsql



psql	shell		0	1	2	3	 ON_ERROR_STOP



psqlPostgreSQL psql -d-h-p-U

psql	Unix		TCP/IP		Unix	 localhost

PGDATABASEPGHOSTPGPORTPGUSER 	32.14	

32.15	

conninfoURI

$	psql	"service=myservice	sslmode=require"

$	psql	postgresql://dbmaster:5433/mydb?sslmode=require

LDAP	32.17	 	32.1.2	

psql

psql"auto"psqlUnix	 LC_CTYPE

	SQL	

psql psql=>

$	psql	testdb

psql	(9.6.0)

Type	"help"	for	help.

testdb=>



SQL

psqlLISTENNOTIFY

	C	 psql	SQL	

psqlpsql psql psql

psql

	C	

\digits10	 \xdigits16	

`	shell	

:psql SQL	

SQL SQL "	 FOO"BAR"BAZfooBARbaz"A

weird""	name"A	weird"	name

\a

\c	or	\connect	[	-reuse-previous=on|off	]	[	dbname	[	username	]	[	host	]	[
port	]	|	conninfo	]



PostgreSQL 	32.1.1	 conninfo

previous=off libpq dbnameusernamehostport-

=>	\c	mydb	myuser	host.dom	6432

=>	\c	service=foo

=>	\c	"host=localhost	port=5432	dbname=mydb	connect_timeout=10	sslmode=disable"

=>	\c	postgresql://tom@localhost/mydb?application_name=myapp

\C	[	title	]

\pset	title	title

\cd	[	directory	]

directory

:	 \!	pwd

\conninfo

\copy	{	table	[	(	column_list	)	]	|	(	query	)	}	{	from	|	to	}	{	'filename'	|
program	'command'	|	stdin	|	stdout	|	pstdin	|	pstdout	}	[	[	with	]	(	option	[,
...]	)	]



SQL	COPY psql	SQL	

program commandpsqlcommandcommand	SQL	

\copy	...	from	stdin \.EOF	SQL	 \copy	...	to	stdout

psql COPY	count/ psql\o from	pstdinto	pstdout

SQL	COPY/ COPY \copy psql

:	 SQL	COPY/ SQL

\copyright

PostgreSQL

\crosstabview	[	colV	[	colH	[	colD	[	sortcolH	]	]	]	]

\g colVcolH colD sortcolH

	1		SQL	

colVcolHcolD

colV

colH sortcolH colHsortcolH

colHxcolVy(x,y)colHxcolVycolD

\d[S+]	[	pattern	]



pattern NOT	NULL

Pattern ""

\d

\d+	OID replica	identity

S

:	 \dpattern \dtvsE

\da[S]	[	pattern	]

pattern

\dA[+]	[	pattern	]

pattern +

\db[+]	[	pattern	]

pattern +

\dc[S+]	[	pattern	]

pattern S +

\dC[+]	[	pattern	]

pattern +



\dd[S]	[	pattern	]

\ddpattern S

COMMENT	SQL

\ddp	[	pattern	]

ALTER	DEFAULT	PRIVILEGES GRANT

\dD[S+]	[	pattern	]

pattern S +

\dE[S+]	[	pattern	]
\di[S+]	[	pattern	]
\dm[S+]	[	pattern	]
\ds[S+]	[	pattern	]
\dt[S+]	[	pattern	]
\dv[S+]	[	pattern	]

Eimstv \dit + pattern

\des[+]	[	pattern	]

"" pattern \des+	ACL

\det[+]	[	pattern	]

"" pattern \det+



\deu[+]	[	pattern	]

"" pattern \deu+

\deu+

\dew[+]	[	pattern	]

"" pattern \dew+	ACL

\df[antwS+]	[	pattern	]

"agg"

S \df+

:	

\dF[+]	[	pattern	]

pattern \dF+

\dFd[+]	[	pattern	]

pattern \dFd+

\dFp[+]	[	pattern	]



pattern \dFp+

\dFt[+]	[	pattern	]

pattern \dFt+

\dg[S+]	[	pattern	]

"" "" "" \du S pattern \dg+

\dl

\lo_list

\dL[S+]	[	pattern	]

pattern S +

\dn[S+]	[	pattern	]

pattern S +

\do[S+]	[	pattern	]

pattern S +

\dO[S+]	[	pattern	]

pattern S +

\dp	[	pattern	]

pattern



GRANTREVOKE GRANT

\drds	[	role-pattern	[	database-pattern	]	]

role-pattern

ALTER	ROLEALTER	DATABASE

\dT[S+]	[	pattern	]

pattern + enum S

\du[S+]	[	pattern	]

"" "" "" S pattern \du+

\dx[+]	[	pattern	]

pattern \dx+

\dy[+]	[	pattern	]

pattern +

\e	or	\edit	[	filename	]	[	line_number	]

filename filename

psql \i \g \r

psql psql



:	

\echo	text	[	...	]

=>	\echo	`date`

Tue	Oct	26	21:40:57	CEST	1999

-n

:	 \o \qecho

\ef	[	function_description	[	line_number	]	]

CREATE	OR	REPLACE	FUNCTION \edit \g \r

foo(integer,	text)

CREATE	FUNCTION

psql

:	

\encoding	[	encoding	]



\errverbose

VERBOSITYverboseSHOW_CONTEXT

\ev	[	view_name	[	line_number	]	]

CREATE	OR	REPLACE	VIEW \edit \g \r

CREATE	VIEW

psql

\f	[	string	]

| \pset

\g	[	filename	]
\g	[	|command	]

filename	shell	

\g \g\o""

\gexec

	SQL	

=>	SELECT	format('create	index	on	my_table(%I)',	attname)

->	FROM	pg_attribute

->	WHERE	attrelid	=	'my_table'::regclass	AND	attnum	>	0

->	ORDER	BY	attnum

->	\gexec

CREATE	INDEX

CREATE	INDEX



CREATE	INDEX

CREATE	INDEX

NULL	

\gexec ECHOallqueries

\gset	[	prefix	]

psql

=>	SELECT	'hello'	AS	var1,	10	AS	var2

->	\gset

=>	\echo	:var1	:var2

hello	10

prefix

=>	SELECT	'hello'	AS	var1,	10	AS	var2

->	\gset	result_

=>	\echo	:result_var1	:result_var2

hello	10

	NULL

\h	or	\help	[	command	]

SQL commandpsql command* SQL

:	 \help	alter	table



\H	or	\html

HTML HTML \pset

\i	or	\include	filename

filename

filename-	EOF	 \q	readline		readline	

:	 ECHOall

\ir	or	\include_relative	filename

\ir\i \ir

\l[+]	or	\list[+]	[	pattern	]

\lo_export	loid	filename

OID	loidfilenamelo_export

:	 \lo_listOID

\lo_import	filename	[	comment	]



PostgreSQL

foo=>	\lo_import	'/home/peter/pictures/photo.xcf'	'a	picture	of	me'

lo_import	152801

	ID		152801	ID	OID	

lo_import

\lo_list

PostgreSQL

\lo_unlink	loid

OIDloid

:	 \lo_listOID

\o	or	\out	[	filename	]
\o	or	\out	[	|command	]

filename	shell	 command

"" \d

:	 \qecho



\p	or	\print

\password	[	username	]

\prompt	[	text	]	name

nametext

\prompt -f \prompt

\pset	[	option	[	value	]	]

option value value

\pset

border

value HTML border=...	0

1	2	2	 border	=	2

	3	

columns

wrapped COLUMNS COLUMNS columnswrapped

columns

expanded	(or	x)



value onoff autovalue ""

	wrapped	

fieldsep

	tab		tab	

fieldsep_zero

footer

value onoff(n	rows) value

format

unalignedalignedwrappedhtmlasciidoclatex tabular

longtabletroff-ms

unalignedtab	

aligned

wrappedaligned columns psql wrappedaligned

htmlasciidoclatexlatex-longtabletroff-ms HTML

LaTeX latex-longtableLaTeXlongtablebooktabs

linestyle

asciiold-asciiunicode asciialigned



asciiASCII + wrapped . .

old-asciiASCII PostgreSQL	8.4	 : ;

unicode	Unicode	

border linestyle ASCII	Unicode		Unicode	

null

numericlocale

value onoff value

pager

psql PAGER more

pageroff pageron pageralways value\pset	pager

pager_min_lines

pager_min_lines	0

recordsep

recordsep_zero



tableattr	(or	T)

HTML table cellpaddingbgcolorborder\pset	border

value

latex-longtable '0.2	0.2	0.6'

title	(or	C)

tuples_only	(or	t)

value onoff value

unicode_border_linestyle

unicodesingledouble

unicode_column_linestyle

unicodesingledouble

unicode_header_linestyle

unicodesingledouble

:	 \pset \a\C\H\t\T\x

\q	or	\quit



psql

\qecho	text	[	...	]

\echo \o

\r	or	\reset

\s	[	filename	]

psqlfilenamefilename psqlReadline

\set	[	name	[	value	[	...	]	]	]

psqlnamevalue \unset	

\setpsql

psql

:	 SQLSET

\setenv	name	[	value	]

namevaluevalue

testdb=>	\setenv	PAGER	less



testdb=>	\setenv	LESS	-imx4F

\sf[+]	function_description

CREATE	OR	REPLACE	FUNCTION \o

foo(integer,	text)

+	1

\sv[+]	view_name

CREATE	OR	REPLACE	VIEW \o

+	1	

\t

\pset	tuples_only

\T	table_options

HTML table \pset	tableattr	table_options

\timing	[	on	|	off	]

/	SQL	

\unset	name

psqlname

\w	or	\write	filename
\w	or	\write	|command



filename	shell	 command

\watch	[	seconds	]

\g	2	 \pset	title

\x	[	on	|	off	|	auto	]

\pset	expanded

\z	[	pattern	]

pattern

\dp"display	privileges"

\!	[	command	]

	shell		shell	 commandshell	

\?	[	topic	]

topic commandspsql commandspsql optionspsql

variablespsql

Pattern

\dpattern	SQL	 \dt	FOOfoo	SQL	

	SQL	 \dt	"FOO""BAR"FOO"BAR foo"bar	SQL	

\dt	FOO"FOO"BARfooFOObar

pattern \d	schema		—	 *	schema		schema		schema



	schema	 *.*

* ?	Unix	shell	 \dt	int*int *?

.	schema	 \dt	foo*.*bar*foo	schema	 bar	schema

[0-9] 	9.7.3	 . *.*?.$

$ * \do

psql	Unix		shell	/

psql\set

testdb=>	\set	foo	bar

foobar

testdb=>	\echo	:foo

bar

	SQL	 SQL	

\set \unset \set



:	 \set \set	:foo	'something'PerlPHP"" ""

\set	bar	:foo

psql psql	ASCII	

AUTOCOMMIT

on	SQL	 BEGINSTART	TRANSACTION	SQL	 off

COMMITENDSQL	 BEGINBEGIN VACUUM

:	 ABORTROLLBACK

:	 PostgreSQL	SQL	 psqlrc~/.psqlrc

COMP_KEYWORD_CASE

	SQL	 lowerupper preserve-lower

DBNAME

ECHO



all -aqueriespsql -eerrors -bnone

ECHO_HIDDEN

on PostgreSQL -E noexec

ENCODING

FETCH_COUNT

	>	0	 SELECT	100		1000	

:	 aligned FETCH_COUNT

HISTCONTROL

ignorespace ignoredups ignoreboth none

:	 Bash

HISTFILE

~/.psql_history

\set	HISTFILE	~/.psql_history-	:DBNAME



~/.psqlrcpsql

:	 Bash

HISTSIZE

	500

:	 Bash

HOST

IGNOREEOF

psqlEOF Control+D EOF	10

:	 Bash

LASTOID

	OID	 INSERT\lo_import SQL

ON_ERROR_ROLLBACK

on interactive off SAVEPOINT



ON_ERROR_STOP

on psql

SQL	

PORT

PROMPT1

PROMPT2

PROMPT3

psql

QUIET

on-q

SHOW_CONTEXT

nevererrorsalwaysCONTEXT errors VERBOSITY

\errverbose

SINGLELINE

on-S

SINGLESTEP

on-s

USER

VERBOSITY



defaultverboseterse \errverbose

SQL	

psql"" SQL psql	SQL	 :

testdb=>	\set	foo	'my_table'

testdb=>	SELECT	*	FROM	:foo;

my_table

	SQL		SQL		SQL	

testdb=>	\set	foo	'my_table'

testdb=>	SELECT	*	FROM	:"foo";

SQL ':foo'

testdb=>	\set	content	`cat	my_file.txt`

testdb=>	INSERT	INTO	my_table	VALUES	(:'content');

my_file.txt	NUL	 psql	NUL	

	SQL	 :name:'name':"name"

ECPGSQLPostgreSQL	SQL	 psql



psql PROMPT1PROMPT2PROMPT3Prompt	1	 psqlPrompt	2	

SQL	COPY	FROM	STDIN	Prompt	3

%

%M

	Unix	

%m

	Unix	

%>

%n

SET	SESSION	AUTHORIZATION

%/

%~

%/ ~

%#

#> SET	SESSION	AUTHORIZATION

%p



	ID

%R

	1	 =^ \connect !	2	 psql %R -/*	...	*/*

	3	 %R

%x

*! ?

%l

1

%digits

%:name:

psqlname

%`command`

command ""

%[	...	%]

testdb=>	\set	PROMPT1	'%[%033[1;33;40m%]%n@%/%R%[%033[0m%]%#	'



	VT100	 1; 33;40

%%	1		2	 '%/%R%#	'	3	 '>>	'

:	 tcsh

psqlReadline psql psql psql	tab	 SQLtab		SQL	
SET	TRANSACTION	ISOLATION	LEVEL	tab	 .inputrc

$if	psql

set	disable-completion	on

$endif

psqlReadline



COLUMNS

\pset	columns wrapped

PAGER

moreless \pset

PGDATABASE

PGHOST

PGPORT

PGUSER

	32.14	

PSQL_EDITOR

EDITOR

VISUAL

\e\ef\ev

	Unix	 viWindows	notepad.exe

PSQL_EDITOR_LINENUMBER_ARG

\e\ef\ev Emacsvi

PSQL_EDITOR_LINENUMBER_ARG='+'

PSQL_EDITOR_LINENUMBER_ARG='--line	'

	Unix	 + vi	Windows	

PSQL_HISTORY



~

PSQLRC

.psqlrc ~

SHELL

\!

TMPDIR

/tmp
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psqlrc	and	~/.psqlrc

-X psqlpsqlrc~/.psqlrc \setSET

psqlrcPostgreSQL"" pg_config	--sysconfdir

PostgreSQL PGSYSCONFDIR

.psqlrc	Windows	 %APPDATA%\postgresql\psqlrc.conf

PSQLRC

psql PostgreSQL ~/.psqlrc-9.2

.psql_history

~/.psql_history	Windows	

%APPDATA%\postgresql\psql_history

PSQL_HISTORY



psql psql \d	7.4	 psql	SQL	

psql psql psql

PostgreSQL	9.6	 -c-X--no-psqlrc

PostgreSQL	8.4	 psql



	Windows	

psql"" 	Windows	 psql	8	 psql

cmd.exe	/c	chcp	12521252		Cygwin /etc/profile

Lucida	Console	ANSI	



testdb=>	CREATE	TABLE	my_table	(

testdb(>		first	integer	not	null	default	0,

testdb(>		second	text)

testdb->	;

CREATE	TABLE

testdb=>	\d	my_table

													Table	"my_table"

	Attribute	|		Type			|						Modifier

-----------+---------+--------------------

	first					|	integer	|	not	null	default	0

	second				|	text				|

testdb=>	\set	PROMPT1	'%n@%m	%~%R%#	'

peter@localhost	testdb=>

peter@localhost	testdb=>	SELECT	*	FROM	my_table;

	first	|	second

-------+--------

					1	|	one

					2	|	two

					3	|	three

					4	|	four

(4	rows)



\pset

peter@localhost	testdb=>	\pset	border	2

Border	style	is	2.

peter@localhost	testdb=>	SELECT	*	FROM	my_table;

+-------+--------+

|	first	|	second	|

+-------+--------+

|					1	|	one				|

|					2	|	two				|

|					3	|	three		|

|					4	|	four			|

+-------+--------+

(4	rows)

peter@localhost	testdb=>	\pset	border	0

Border	style	is	0.

peter@localhost	testdb=>	SELECT	*	FROM	my_table;

first	second

-----	------

				1	one

				2	two

				3	three

				4	four

(4	rows)

peter@localhost	testdb=>	\pset	border	1

Border	style	is	1.

peter@localhost	testdb=>	\pset	format	unaligned

Output	format	is	unaligned.

peter@localhost	testdb=>	\pset	fieldsep	","

Field	separator	is	",".

peter@localhost	testdb=>	\pset	tuples_only

Showing	only	tuples.

peter@localhost	testdb=>	SELECT	second,	first	FROM	my_table;

one,1

two,2

three,3

four,4

peter@localhost	testdb=>	\a	\t	\x

Output	format	is	aligned.



Tuples	only	is	off.

Expanded	display	is	on.

peter@localhost	testdb=>	SELECT	*	FROM	my_table;

-[	RECORD	1	]-

first		|	1

second	|	one

-[	RECORD	2	]-

first		|	2

second	|	two

-[	RECORD	3	]-

first		|	3

second	|	three

-[	RECORD	4	]-

first		|	4

second	|	four

\crosstabview

testdb=>	SELECT	first,	second,	first	>	2	AS	gt2	FROM	my_table;

	first	|	second	|	ge2	

-------+--------+-----

					1	|	one				|	f

					2	|	two				|	f

					3	|	three		|	t

					4	|	four			|	t

(4	rows)

testdb=>	\crosstabview	first	second

	first	|	one	|	two	|	three	|	four	

-------+-----+-----+-------+------

					1	|	f			|					|							|	

					2	|					|	f			|							|	

					3	|					|					|	t					|	

					4	|					|					|							|	t

(4	rows)

“”

testdb=>	SELECT	t1.first	as	"A",	t2.first+100	AS	"B",	t1.first*(t2.first+100)	as	"AxB",

testdb(>	row_number()	over(order	by	t2.first)	AS	ord

testdb(>	FROM	my_table	t1	CROSS	JOIN	my_table	t2	ORDER	BY	1	DESC

testdb(>	\crosstabview	"A"	"B"	"AxB"	ord

	A	|	101	|	102	|	103	|	104	



---+-----+-----+-----+-----

	4	|	404	|	408	|	412	|	416

	3	|	303	|	306	|	309	|	312

	2	|	202	|	204	|	206	|	208

	1	|	101	|	102	|	103	|	104

(4	rows)

pg_restore reindexdb
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reindexdb



reindexdb	--	 PostgreSQL



reindexdb	[connection-option...]	[option...]	[	--schema	|	-S	schema	]

...	[	--table	|	-t	table	]	...	[	--index	|	-i	index	]	...	[dbname]

reindexdb	[connection-option...]	[option...]	--all	|	-a

reindexdb	[connection-option...]	[option...]	--system	|	-s	[dbname]



reindexdbPostgreSQL

reindexdb	SQL	 REINDEX



reindexdb

-a--all

[-d]	dbname

[--dbname=]dbname

-a --all PGDATABASE

-e

--echo

reindexdb

-i	index

--index=index

index-i

-q

--quiet

-s

--system

-S	schema

--schema=schema

schema	 -S



-t	table

--table=table

table-t

-v

--verbose

-V

--version

reindexdb

-?

--help

reindexdb

reindexdb

-h	host

--host=host

	Unix	

-p	port

--port=port

	TCP		Unix	

-U	username

--username=username

-w

--no-password



.pgpass

-W

--password

reindexdb

reindexdb reindexdb

--maintenance-db=dbname

postgres



PGDATABASE

PGHOST

PGPORT

PGUSER
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REINDEXpsql libpq



reindexdbPostgreSQL ~/.pgpass 	32.15	



test

$	reindexdb	test

abcdfoobar

$	reindexdb	--table	foo	--index	bar	abcd



REINDEX

psql vacuumdb
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vacuumdb



vacuumdb	--	 PostgreSQL



vacuumdb	[connection-option...]	[option...]	[	--table	|	-t	table	[(

column	[,...]	)]	]	...	[dbname]

vacuumdb	[connection-option...]	[option...]	--all	|	-a



vacuumdbPostgreSQL vacuumdbPostgreSQL

vacuumdb	SQL	 VACUUM



vacuumdb

-a--all

[-d]	dbname

[--dbname=]dbname

-a --all PGDATABASE

-e

--echo

vacuumdb

-f

--full

""

-F

--freeze

""

-j	njobs

--jobs=njobs

njobs		

vacuumdb	 njobs	 max_connections	

	 -fFULL	



-q

--quiet

-t	table	[	(column	[,...])	]
--table=table	[	(column	[,...])	]

table--analyze--analyze-only -t

:	 	shell	

-v

--verbose

-V

--version

vacuumdb

-z

--analyze

-Z

--analyze-only

--analyze-in-stages

--analyze-only	 	3



pg_upgrade	 	

-?

--help

vacuumdb

vacuumdb

-h	host

--host=host

	Unix	

-p	port

--port=port

	TCP		Unix	

-U	username

--username=username

-w

--no-password

.pgpass

-W

--password

vacuumdb

vacuumdb vacuumdb

--maintenance-db=dbname



postgres



PGDATABASE

PGHOST

PGPORT

PGUSER
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VACUUMpsql libpq
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test

$	vacuumdb	test

bigdb

$	vacuumdb	--analyze	bigdb

xyzzyfoobar

$	vacuumdb	--analyze	--verbose	--table	'foo(bar)'	xyzzy



VACUUM

reindexdb PostgreSQL	
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III.	PostgreSQL	

PostgreSQL 	II,	 PostgreSQL	

initdb	--	 PostgreSQL
pg_archivecleanup	--	 PostgreSQL	WAL	
pg_controldata	--	 PostgreSQL
pg_ctl	--	 PostgreSQL
pg_resetxlog	--	 PostgreSQL
pg_rewind	--	 PostgreSQL
pg_test_fsync	--	 PostgreSQL	 wal_sync_method

pg_test_timing	--	
pg_upgrade	--	 PostgreSQL
pg_xlogdump	--	 PostgreSQL	
postgres	--	PostgreSQL
postmaster	--	PostgreSQL

vacuumdb initdb
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initdb



initdb	--	 PostgreSQL



initdb	[option...]	[--pgdata	|	-D]	directory



initdbPostgreSQL

postgres

initdb	root	 chown suinitdb

initdb initdb	root		root	 initdb

initdb LC_COLLATELC_CTYPE initdbtemplate1

--lc-collate--lc-ctype CPOSIX initdb

--locale lc_*SHOW	ALL

--encoding	23.3	 .



-A	authmethod--auth=authmethod

pg_hba.confhostlocal trust trust

--auth-host=authmethod

	TCP/IP	 pg_hba.confhost

--auth-local=authmethod

	Unix	 pg_hba.conflocal

-D	directory

--pgdata=directory

initdb PGDATA postgres

-E	encoding

--encoding=encoding

-k

--data-checksums

	I/O	

--locale=locale

initdb 	23.1	

--lc-collate=locale

--lc-ctype=locale

--lc-messages=locale

--lc-monetary=locale



--lc-numeric=locale

--lc-time=locale

--locale

--no-locale

--locale=C

-N

--nosync

initdb initdb

--pwfile=filename

initdb

-S

--sync-only

initdb

-T	CFG

--text-search-config=CFG

default_text_search_config

-U	username

--username=username

initdb postgres

-W

--pwprompt

initdb



-X	directory

--xlogdir=directory

-d

--debug

initdb

-L	directory

initdb

-n

--noclean

initdb

-V

--version

initdb

-?

--help

initdb



PGDATA

-D

TZ

	8.5.3	
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initdbpg_ctl	initdb



pg_ctl,	postgres

PostgreSQL	 pg_archivecleanup
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pg_archivecleanup



pg_archivecleanup	--	 PostgreSQL	WAL	



pg_archivecleanup	[option...]	archivelocation	oldestkeptwalfile



pg_archivecleanup	 archive_cleanup_command	 	26.2	

pg_archivecleanup	 WAL	

pg_archivecleanup	 recovery.conf

archive_cleanup_command	=	'pg_archivecleanup	archivelocation	%r'

archivelocation	WAL	

archive_cleanup_command	 %r	WAL		

	 archivelocation	 archivelocation

oldestkeptwalfile		WAL	 archivelocation

	 oldestkeptwalfile	 .backup	

000000010000003700000010

pg_archivecleanup	-d	archive	000000010000003700000010.00000020.backup

pg_archivecleanup:		keep	WAL	file	"archive/000000010000003700000010"	and	later

pg_archivecleanup:		removing	file	"archive/00000001000000370000000F"

pg_archivecleanup:		removing	file	"archive/00000001000000370000000E"

pg_archivecleanup	 archivelocation



pg_archivecleanup

-d

stderr

-n

stdout

-V--version

pg_archivecleanup

-x	extension

	 	

-?

--help

pg_archivecleanup



pg_archivecleanup	 PostgreSQL	8.0		

pg_archivecleanup	C		



	Linux		Unix	

archive_cleanup_command	=	'pg_archivecleanup	-d	/mnt/standby/archive	%r	2>>cleanup.log'

archive_command	NFS	

cleanup.log



pg_standby

initdb pg_controldata
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pg_controldata



pg_controldata	--	 PostgreSQL



pg_controldata	[option]	[[-D]	datadir]



pg_controldatainitdb



PGDATA

pg_archivecleanup pg_ctl
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pg_ctl



pg_ctl	--	 PostgreSQL



pg_ctl	init[db]	[-s]	[-D	datadir]	[-o	initdb-options]

pg_ctl	start	[-w]	[-t	seconds]	[-s]	[-D	datadir]	[-l	filename]	[-o

options]	[-p	path]	[-c]

pg_ctl	stop	[-W]	[-t	seconds]	[-s]	[-D	datadir]	[-m	s[mart]	|	f[ast]	|

i[mmediate]	]

pg_ctl	restart	[-w]	[-t	seconds]	[-s]	[-D	datadir]	[-c]	[-m	s[mart]	|

f[ast]	|	i[mmediate]	]	[-o	options]

pg_ctl	reload	[-s]	[-D	datadir]

pg_ctl	status	[-D	datadir]

pg_ctl	promote	[-s]	[-D	datadir]



pg_ctl	kill	signal_name	process_id

pg_ctl	register	[-N	servicename]	[-U	username]	[-P	password]	[-D

datadir]	[-S	a[uto]	|	d[emand]	]	[-w]	[-t	seconds]	[-s]	[-o	options]

pg_ctl	unregister	[-N	servicename]



pg_ctlPostgreSQL PostgreSQLpostgres pg_ctl

initinitdbPostgreSQL initdb initdb

start /dev/null	Windows	 nul	Unix	 pg_ctl

pg_ctl rotatelogs postgres	shell		Windows	

-l -l

stop -m "Smart" "Fast" "Immediate"

restart postgres restart

reloadpostgresSIGHUP postgresql.confpg_hba.conf

status PID	3	4

promote

kill killMicrosoft	Windows --help

registerMicrosoft	Windows -S "auto" "demand"

unregisterMicrosoft	Windows register



-c--core-file

-D	datadir

--pgdata	datadir

PGDATA

-l	filename

--log	filename

filename umask	077

-m	mode

--mode	mode

modesmartfastimmediate fast

-o	options

postgres	

-o	initdb-options

initdb

-p	path



postgres postgrespg_ctl postgres

init initdb

-s

--silent

-t

--timeout

	 PGCTLTIMEOUT	60

-V

--version

pg_ctl

-w

pg_ctl

-W

-?

--help

pg_ctl

	Windows	

-e	source

	Windows	 pg_ctl	



	 	 PostgreSQL

-N	servicename

-P	password

-S	start-type

autodemand auto

-U	username

DOMAIN\username



PGCTLTIMEOUT

	 	60	

PGDATA

PostgreSQL pg_ctllibpq 	32.14	 postgres



postmaster.pid

pg_ctl

postmaster.opts

pg_ctl restart postgres-o status



$	pg_ctl	start

$	pg_ctl	-w	start

	5433	 fsync

$	pg_ctl	-o	"-F	-p	5433"	start

$	pg_ctl	stop

-m

$	pg_ctl	stop	-m	fast



pg_ctl

$	pg_ctl	restart

$	pg_ctl	-w	restart

	5433	 fsync

$	pg_ctl	-o	"-F	-p	5433"	restart

pg_ctl

$	pg_ctl	status

pg_ctl:	server	is	running	(PID:	13718)

/usr/local/pgsql/bin/postgres	"-D"	"/usr/local/pgsql/data"	"-p"	"5433"	"-B"	"128"



initdb,	postgres

pg_controldata pg_resetxlog



PostgreSQL	9.6.0	



pg_resetxlog



pg_resetxlog	--	 PostgreSQL



pg_resetxlog	[-f]	[-n]	[option...]	{[-D]	datadir}



pg_resetxlogWAL	 pg_control	

	 	

	

pg_resetxlogpg_control	 -f	 	

ID		WAL	 	



-f

pg_resetxlogpg_control	 pg_resetxlog

-n

-n pg_resetxlog	 pg_control	

-V--version

-?

--help

pg_resetxlogpg_control		

-c	xid,xid

	ID

	ID		 pg_commit_ts

-e	xid_epoch

	ID		epoch

	ID		epoch		 pg_resetxlog	

	



-l	xlogfile

	WAL	

WAL	 pg_xlog		WAL		

00000001000000320000004Apg_xlog	 -l	00000001000000320000004B

:	 pg_resetxlogpg_xlog	 -l	

-l	

-m	mxid,mxid

	ID

	ID	 pg_multixact/offsets

ID -m	 	65536	

-o	oid

	OID

	OID		OID	 	OID	

-O	mxoff

pg_multixact/members		52352	(0xCC80)	



-x	xid

	ID

pg_clog	 	1048576	(0x100000)	

0x1200000	



	 pg_resetxlog



pg_controldata

pg_ctl pg_rewind
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pg_rewind



pg_rewind	--	 PostgreSQL



pg_rewind	[option...]	{-D	|	--target-pgdata}	directory	{--source-

pgdata=directory	|	--source-server=connstr}



pg_rewind	PostgreSQL	

pg_rewind pg_xlog	WAL		WAL	

WAL	 pg_xlog recovery.conf pg_rewind

pg_rewind	WAL pg_rewind	WAL	 pg_rewind	WAL	
recovery.confrestore_command

pg_rewindpostgresql.confwal_log_hints initdb full_page_writes

on



pg_rewind

-D	directory--target-pgdata=directory

pg_rewind

--source-pgdata=directory

--source-server=connstr

	libpq	 PostgreSQL

-n

--dry-run

-P

--progress

--debug

pg_rewind

-V

--version

-?

--help



--source-server pg_rewindlibpq 	32.14	



1.	 	WAL		WAL	

2.	 --source-pgdata	SQL	 --source-server

3.	 pg_clog

4.	 	WAL pg_rewind	WAL

pg_resetxlog pg_test_fsync



PostgreSQL	9.6.0	



pg_test_fsync



pg_test_fsync	--	 PostgreSQL	 wal_sync_method



pg_test_fsync	[option...]



pg_test_fsync	 wal_sync_method	I/O	
	 pg_test_fsync	wal_sync_method	



pg_test_fsync

-f--filename

	 pg_xlog	

-s

--secs-per-test

	 	5		2	

-V

--version

pg_test_fsync

-?

--help

pg_test_fsync



postgres

pg_rewind pg_test_timing
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pg_test_timing



pg_test_timing	--	



pg_test_timing	[option...]



pg_test_timing EXPLAIN	ANALYZE



pg_test_timing

-d	duration--duration=duration

	3	

-V

--version

pg_test_timing

-?

--help

pg_test_timing



>90%	1		100		TSC		Intel	i7-860	

Testing	timing	overhead	for	3	seconds.

Per	loop	time	including	overhead:	35.96	nsec

Histogram	of	timing	durations:

<	usec			%	of	total						count

					1					96.40465			80435604	

					2						3.59518				2999652		

					4						0.00015								126		

					8						0.00002									13		

				16						0.00000										2		

nsecusec

EXPLAIN	ANALYZE psql

CREATE	TABLE	t	AS	SELECT	*	FROM	generate_series(1,100000);

\timing

SELECT	COUNT(*)	FROM	t;

EXPLAIN	ANALYZE	SELECT	COUNT(*)	FROM	t;

i7-860		9.8	ms	 EXPLAIN	ANALYZE	16.6	ms	100,000	6.8	ms

	68	ns	pg_test_timing		70%

Changing	time	sources

	Linux		acpi_pm	



#	cat	/sys/devices/system/clocksource/clocksource0/available_clocksource

tsc	hpet	acpi_pm

#	echo	acpi_pm	>	/sys/devices/system/clocksource/clocksource0/current_clocksource

#	pg_test_timing

Per	loop	time	including	overhead:	722.92	nsec

Histogram	of	timing	durations:

<	usec			%	of	total						count

					1					27.84870				1155682	

					2					72.05956				2990371	

					4						0.07810							3241		

					8						0.01357								563		

				16						0.00007										3		

EXPLAIN	ANALYZE	115.9	ms	1061	nsec	

ANALYZE

FreeBSD	

#	dmesg	|	grep	"Timecounter"

Timecounter	"ACPI-fast"	frequency	3579545	Hz	quality	900

Timecounter	"i8254"	frequency	1193182	Hz	quality	0

Timecounters	tick	every	10.000	msec

Timecounter	"TSC"	frequency	2531787134	Hz	quality	800

#	sysctl	kern.timecounter.hardware=TSC

kern.timecounter.hardware:	ACPI-fast	->	TSC

	Linux	“clock”	"jiffies"Jiffies		Linux	

$	cat	/sys/devices/system/clocksource/clocksource0/available_clocksource

jiffies

$	dmesg	|	grep	time.c

time.c:	Using	3.579545	MHz	WALL	PM	GTOD	PIT/TSC	timer.

time.c:	Detected	2400.153	MHz	processor.

$	pg_test_timing

Testing	timing	overhead	for	3	seconds.

Per	timing	duration	including	loop	overhead:	97.75	ns

Histogram	of	timing	durations:



<	usec			%	of	total						count

					1					90.23734			27694571	

					2						9.75277				2993204		

					4						0.00981							3010		

					8						0.00007									22		

				16						0.00000										1		

				32						0.00000										1		

TSC	CPU		TSC		TSC		TSC		CPU	
TSC		CPU		TSC		TSC	

	TSC		TSC		TSC		TSC

HPET	TSC		HPET		100	

ACPIPMLinux		acpi_pm	acpi_pm		300	

	PC		8254	PITRTCAPIC	Cyclone	



EXPLAIN

pg_test_fsync pg_upgrade
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pg_upgrade



pg_upgrade	--	 PostgreSQL



pg_upgrade	-b	oldbindir	-B	newbindir	-d	olddatadir	-D	newdatadir

[option...]



pg_upgrade pg_migrator	 PostgreSQL	
PostgreSQL/	 	9.0.1		9.0.4

	PostgreSQL		

pg_upgrade	 	32/64		

pg_upgrade		8.4.X		 PostgreSQL	alpha	



pg_upgrade

-b	bindir--old-bindir=bindir

	PostgreSQL		 PGBINOLD

-B	bindir
--new-bindir=bindir

	PostgreSQL		 PGBINNEW

-c

--check

-d	datadir
--old-datadir=datadir

	 PGDATAOLD

-D	datadir
--new-datadir=datadir

	 PGDATANEW

-j

--jobs

-k

--link



	 	Windows		junction	point

-o	options
--old-options	options

	 postgres

-O	options
--new-options	options

	 postgres

-p	port
--old-port=port

	 PGPORTOLD

-P	port
--new-port=port

	 PGPORTNEW

-r

--retain

	SQL	

-U	username
--username=username

	 PGUSER

-v

--verbose



-V

--version

-?

--help



pg_upgrade

1.	

	 /opt/PostgreSQL/9.1	

/usr/local/pgsql	 	PostgreSQL		

PostgreSQL	 PostgreSQL		 /usr/local/pgsql

mv	/usr/local/pgsql	/usr/local/pgsql.old

2.	

configure	 PostgreSQL	 pg_upgrade

3.	 	PostgreSQL	

pg_upgrade	

	 prefix

make	prefix=/usr/local/pgsql.new	install

4.	 	PostgreSQL	



initdb	 initdb	

5.	

	DLL	 pgcrypto.so

	

6.	

pg_upgrade	 pg_hba.conf	

7.	

	Unix	

pg_ctl	-D	/opt/PostgreSQL/8.4	stop

pg_ctl	-D	/opt/PostgreSQL/9.0	stop

	Windows	

NET	STOP	postgresql-8.4

NET	STOP	postgresql-9.0

8.	

	 pg_controldata

9.	 	 pg_upgrade



pg_upgrade	 pg_upgrade	

	 	

--jobs	CPU	/	 	CPU		

	Windows		 postgres	shell	

RUNAS	/USER:postgres	"CMD.EXE"

SET	PATH=%PATH%;C:\Program	Files\PostgreSQL\9.0\bin;

pg_upgrade

pg_upgrade.exe

								--old-datadir	"C:/Program	Files/PostgreSQL/8.4/data"

								--new-datadir	"C:/Program	Files/PostgreSQL/9.0/data"

								--old-bindir	"C:/Program	Files/PostgreSQL/8.4/bin"

								--new-bindir	"C:/Program	Files/PostgreSQL/9.0/bin"

pg_upgrade	 pg_upgrade	--check

--link	 --check	

pg_upgrade		50432		

pg_upgrade	 	16 	

	 	

10.	



	26.2.5	 	 	26.2	 	 	

1.	 	PostgreSQL	

2.	

	 initdb

3.	

4.	

5.	

	 postgresql.confrecovery.conf	

6.	

postgresql.conf	 wal_levelreplica	

7.	 rsync

rsync	--archive	--delete	--hard-links	--size-only	old_pgdata	new_pgdata	remote_dir



old_pgdatanew_pgdata	 remote_dir	

standbyhost:/opt/PostgreSQL/	 pg_upgrade--link	 rsync

rsync	

	 rsync pg_xlog	

8.	

pg_start_backup()	 pg_stop_backup()

11.	 	 pg_hba.conf

pg_hba.conf	 	

12.	

	 rsync

13.	

pg_upgrade		 	

psql	--username	postgres	--file	script.sql	postgres

	 	



14.	

pg_upgrade	 	

15.	

	 pg_upgrade	 	

16.	

pg_upgrade	

--check	pg_upgrade	

--link	pg_upgrade	 	

	--link	pg_upgrade	 	

	 $PGDATA/global/pg_control	 .old



pg_upgrade	 reg*	OID		

regoperregoperator	regconfigregdictionary	regtype

pg_upgrade		

PostgreSQL	9.2		

o	'-D	/configuration-directory'

	9.1	Unix		

	 	

	 postmaster.pid	 	copy-on-write		



initdb,	pg_ctl,	pg_dump,	postgres

pg_test_timing pg_xlogdump
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pg_xlogdump



pg_xlogdump	--	 PostgreSQL	



pg_xlogdump	[option...]	[startseg	[endseg]	]



pg_xlogdumpWAL	



startseg

	

endseg

-b--bkp-details

-e	end

--end=end

-f

--follow

	WAL		WAL	

-n	limit

--limit=limit

-p	path

--path=path

pg_xlog	

-r	rmgr



--rmgr=rmgr

list	

-s	start

--start=start

-t	timeline

--timeline=timeline

startseg	 	1

-V

--version

pg_xlogdump

-x	xid

--xid=xid

	ID	

-z

--stats[=record]

	 	

-?

--help

pg_xlogdump



		

pg_xlogdump.partial		WAL		 .partial



	30.5	

pg_upgrade postgres
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postgres	--	PostgreSQL



postgres	[...]



postgresPostgreSQL postgres postgres

postgres "" 	 postgres postgres -DPGDATA

-DPGDATAinitdb 	19.2	

postgres postgres

postgres initdb	shell		ID		1	



postgres 	19	 PGOPTIONS libpq postgres

-B	nbuffers

initdb shared_buffers

-c	name=value

PostgreSQL	19	 -c

-C	name

-c postgresql.conf

pg_ctlSHOWpg_settings

-d	debug-level

	1		5

-D	datadir

	19.2	

-e

"European"DMY 	8.5	

-F



fsync fsync

-h	hostname

postgres	TCP/IP		IP	 *	IP		Unix	

localhostlisten_addresses localhost

-i

	TCP/IP	

listen_addresses listen_addresses

-k	directory

postgres	Unix		Unix		TCP/IP	 /tmp

unix_socket_directories

-l

SSL PostgreSQLSSL SSL 	18.9	

-N	max-connections

initdb max_connections

-o	extra-options

extra-optionspostgres

extra-options	 \	

postgres

-p	port



postgres	TCP/IP		Unix	 PGPORT PGPORT	5432

PGPORT

-s

-S	work-mem

	19.4.1	 work_mem

-V--version

postgres

--name=value

-c

--describe-config

COPY

-?

--help

postgres

-f	{	s	|	i	|	o	|	b	|	t	|	n	|	m	|	h	}

si	 obt	TID	 nmh



-fs-fn

-n

-O

initdb

-P

-t	pa[rser]	|	pl[anner]	|	e[xecutor]

-s

-T

-v	protocol

/

-W	seconds

--single



database

-E

-j

-r	filename

filename	



PGCLIENTENCODING

PGDATA

PGDATESTYLE

DateStyle

PGPORT



semgetshmget 	18.4	 shared_buffersPostgreSQL	

max_connections

$	ps	ax	|	grep	postgres

$	ps	-ef	|	grep	postgres

PostgreSQL

1024	 "" 	Unix	



pg_ctlpostgres

SIGKILLpostgres postgres postgres

postgres SIGTERMSIGINTSIGQUIT

SIGHUP SIGHUP

SIGINT SIGTERM	SQL	 	9.26.2	

pg_terminate_backend

postgresSIGQUIT SIGKILL	—	 postgres



--FreeBSDOpenBSD -c	 PostgreSQL



postgres	--single	-D	/usr/local/pgsql/data	other-options	my_database

-D PGDATA

psql

-j---

EOF Control+D EOF EOF



postgres

$	nohup	postgres	>logfile	2>&1	</dev/null	&

postgres	1234

$	postgres	-p	1234

psql	-p	

$	psql	-p	1234

PGPORT

$	export	PGPORT=1234

$	psql

$	postgres	-c	work_mem=1234

$	postgres	--work-mem=1234

postgresql.confwork_mem postgresql.conf	



initdb,	pg_ctl

pg_xlogdump postmaster
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postmaster



postmaster	--	PostgreSQL



postmaster	[option...]



postmasterpostgres



postgres

postgres
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1.	 PostgreSQL

2.	

3.	

4.	 /

5.	

PostgreSQL
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49.2.	

PostgreSQL"" / postgresTCP/IP postgres

PostgreSQL 	51	 C libpqJava JDBC
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49.3.	

gram.yscan.lUnix bisonflex



49.3.1.	

	Unix

scan.l SQL

gram.y 	C

flexscan.lCscan.c	 bisongram.ygram.cCC flexbison

:	 PostgreSQLmakefiles

bisongram.y flexbisongram.ybison



49.3.2.	

SQL

PostgreSQL
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49.4.	PostgreSQL

PostgreSQL	supports	a	powerful	 PostgreSQL

1995 Berkeley	PostgresPostgres95

/

	39	

/
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49.5.	/

/ SQL“”

:	



49.5.1.	

/B-tree

relation.attributeB-treeOPRB-tree ORDER	BY

:	

geqo_threshold WHERE where	rel1.attr1=rel2.attr2

geqo_threshold 	58	

PostgreSQL
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/

MergeJoin lefttree

SeqScan SortNULL Sort

MergeJoin MergeJoinNULL

SQL SELECTINSERT	 UPDATEDELETESELECT INSERT

ModifyTable INSERT	...	VALUESResult ModifyTable INSERT	...

SELECT UPDATETIDIDID ModifyTable DELETE

TID ModifyTableTID

/
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50.1.	

	50-1 	

	

	50-1.	

pg_aggregate

pg_am

pg_amop

pg_amproc

pg_attrdef

pg_attribute ("" )
pg_authid

pg_auth_members

pg_cast

pg_class
	 "
"

pg_collation locale
pg_constraint

pg_conversion

pg_database

pg_db_role_setting

pg_default_acl

pg_depend



pg_description

pg_enum

pg_event_trigger

pg_extension

pg_foreign_data_wrapper

pg_foreign_server

pg_foreign_table

pg_index

pg_inherits

pg_init_privs

pg_language

pg_largeobject

pg_largeobject_metadata

pg_namespace

pg_opclass

pg_operator

pg_opfamily

pg_pltemplate

pg_policy

pg_proc

pg_range

pg_replication_origin

pg_rewrite

pg_seclabel

pg_shdepend

pg_shdescription



pg_shseclabel

pg_statistic

pg_tablespace

pg_transform

pg_trigger

pg_ts_config

pg_ts_config_map

pg_ts_dict

pg_ts_parser

pg_ts_template

pg_type

pg_user_mapping

pg_aggregate
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50.2.	pg_aggregate

pg_aggregate			 sumcountmaxpg_aggregatepg_proc

pg_proc

	50-2.	 pg_aggregate

aggfnoid regproc pg_proc.oid pg_procOID

aggkind char 	 	 n"" 	 o""
h""

aggnumdirectargs int2 	 	

aggtransfn regproc pg_proc.oid
aggfinalfn regproc pg_proc.oid
aggcombinefn regproc pg_proc.oid
aggserialfn regproc pg_proc.oid
aggdeserialfn regproc pg_proc.oid
aggmtransfn regproc pg_proc.oid
aggminvtransfn regproc pg_proc.oid
aggmfinalfn regproc pg_proc.oid
aggfinalextra bool 	 	 aggfinalfn

aggmfinalextra bool 	 	 aggmfinalfn

aggsortop oid pg_operator.oid 0
aggtranstype oid pg_type.oid
aggtransspace int4 	
aggmtranstype oid pg_type.oid



aggmtransspace int4 	
agginitval text 	
aggminitval text 	 	

CREATE	AGGREGATE 	36.10	

pg_am
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50.3.	pg_am

pg_am 	59	

	50-3.	 pg_am

oid oid 	
amname name 	
amhandler oid pg_proc.oid 	OID
amtype char 	 i

:	 PostgreSQL	9.6	 pg_am	C	

pg_index_column_has_property()	SQL	 	9-62

pg_aggregate pg_amop
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50.4.	pg_amop

pg_amop ordering

	50-4.	 pg_amop

oid oid 	
amopfamily oid pg_opfamily.oid
amoplefttype oid pg_type.oid
amoprighttype oid pg_type.oid
amopstrategy int2 	
amoppurpose char 	 s o

amopopr oid pg_operator.oid OID
amopmethod oid pg_am.oid
amopsortfamily oid pg_opfamily.oid 	B0

"" 	 WHERE

"" 	 ORDER	BY

amopsortfamilyB

:	 ASC	NULLS	LAST

amopmethodopfmethod amopmethod amoplefttypeamoprighttype



pg_operatoroprleftoprright

pg_am pg_amproc
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50.5.	pg_amproc

pg_amproc

	50-5.	 pg_amproc

oid oid 	
amprocfamily oid pg_opfamily.oid
amproclefttype oid pg_type.oid
amprocrighttype oid pg_type.oid
amprocnum int2 	
amproc regproc pg_proc.oid OID

amproclefttypeamprocrighttype "" amproclefttype

amprocrighttypeopcintype

pg_amop pg_attrdef
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50.6.	pg_attrdef

pg_attrdef pg_attribute

	50-6.	 pg_attrdef

oid oid 	
adrelid oid pg_class.oid
adnum int2 pg_attribute.attnum
adbin pg_node_tree 	
adsrc text 	

adsrc adbin pg_get_expr

pg_amproc pg_attribute
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50.7.	pg_attribute

pg_attribute pg_attribute pg_class	 entries.)

	50-7.	 pg_attribute

attrelid oid pg_class.oid
attname name 	
atttypid oid pg_type.oid

attstattarget int4 	

attstattargetANALYZE
0

attstattarget""

attlen int2 	 pg_type.typlen

attnum int2 	 1
attndims int4 	 0
attcacheoff int4 	 -1

atttypmod int4 	
atttypmod varchar

-1
attbyval bool 	 pg_type.typbyval

attstorage char 	 pg_type.typstorage

TOAST
attalign char 	 pg_type.typalign

attnotnull bool 	



atthasdef bool 	 pg_attrdef

attisdropped bool 	 SQL
attislocal bool 	
attinhcount int4 	
attcollation oid pg_collation.oid 0
attacl aclitem[] 	
attoptions text[] 	 "keyword=value"
attfdwoptions text[] 	 "keyword=value"

pg_attribute atttypid0 attlenpg_type pg_type

pg_attrdef pg_authid
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50.8.	pg_authid

pg_authid "" "" rolcanlogin rolcanlogin

pg_auth_members

pg_rolespg_authid

	21	

pg_authid pg_authid

	50-8.	 pg_authid

oid oid

rolname name

rolsuper bool

rolinherit bool

rolcreaterole bool

rolcreatedb bool

rolcanlogin bool

rolreplication bool
pg_stop_backup

rolbypassrls bool 	 	5.7	
rolconnlimit int4 -1

rolpassword text MD5
xyzzyjoeMD5



rolvaliduntil timestamptz

pg_attribute pg_auth_members
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50.9.	pg_auth_members

pg_auth_members

pg_auth_members pg_auth_members

	50-9.	 pg_auth_members

roleid oid pg_authid.oid ID
member oid pg_authid.oid roleidID
grantor oid pg_authid.oid ID
admin_option bool 	 memberroleid

pg_authid pg_cast
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50.10.	pg_cast

pg_cast

pg_cast pg_cast "	I/O" I/O text pg_cast

	50-10.	 pg_cast

oid oid 	
castsource oid pg_type.oid OID
casttarget oid pg_type.oid OID
castfunc oid pg_proc.oid OID0

castcontext char 	 	 e CAST::	 a		

castmethod char 	 	 fcastfunc	 i/	

pg_cast		 integer		-1 boolean	

truefalse

pg_cast	 "" 	

pg_cast		

pg_auth_members pg_class
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50.11.	pg_class

pg_class pg_indexTOAST relkind ""

	50-11.	 pg_class

oid oid 	
relname name 	
relnamespace oid pg_namespace.oid OID
reltype oid pg_type.oid OID0
reloftype oid pg_type.oid OID0
relowner oid pg_authid.oid
relam oid pg_am.oid B
relfilenode oid 	 0 ""
reltablespace oid pg_tablespace.oid 0

relpages int4 	 VACUUMANALYZEDDL
CREATE	INDEX

reltuples float4 	
CREATE	INDEX

relallvisible int4 	
CREATE	INDEX

reltoastrelid oid pg_class.oid TOASTOID0TOAST
"

relhasindex bool 	
relisshared bool 	
relpersistence char 	 p	=	 u	=		 t



relkind char 	
r	=	 i	=		 S	=	
=		 m	=		
=	TOAST	 f	=	

relnatts int2 	
pg_attribute.attnum

relchecks int2 	 CHECK pg_constraint

relhasoids bool 	 OID
relhaspkey bool 	
relhasrules bool 	 	
relhastriggers bool 	 	
relhassubclass bool 	
relrowsecurity bool 	 	
relforcerowsecurity bool 	 	
relispopulated bool 	

relreplident char 	
"replica	identity"

(),	 n	=	,	
indisreplident

relfrozenxid xid 	
ID

0 InvalidTransactionId

relminmxid xid 	
IDID	
	
0 InvalidMultiXactId

relacl aclitem[] 	 	 GRANT
reloptions text[] 	

pg_class relhasindexCREATE	INDEX DROP	INDEX

VACUUMrelhasindex



pg_cast pg_collation
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50.12.	pg_collation

pg_collationSQLlocale 	23.2	

	50-12.	 pg_collation

oid oid 	
collname name 	
collnamespace oid pg_namespace.oid OID
collowner oid pg_authid.oid
collencoding int4 	 -1
collcollate name 	 LC_COLLATE

collctype name 	 LC_CTYPE

collname	collencoding	 collnamespace	 collname

collencoding-1 PostgreSQL collencoding	=	-1SQL schema.name

initdblocale

template0 template0

pg_class pg_constraint
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50.13.	pg_constraint

pg_constraint pg_attribute

CREATE	CONSTRAINT	TRIGGER

	50-13.	 pg_constraint

oid oid 	
conname name 	
connamespace oid pg_namespace.oid OID

contype char 	

c	=		 f	=	
	 p	=		 u	=
	 t	=		

condeferrable bool 	
condeferred bool 	
convalidated bool 	
conrelid oid pg_class.oid 0
contypid oid pg_type.oid 0
conindid oid pg_class.oid 0
confrelid oid pg_class.oid 0

confupdtype char 	
	 a	=		
	 c	=		 n	=
	 d	=	

	 a	=		



confdeltype char 	 	 c	=		 n	=
	 d	=	

confmatchtype char 	 	 f	=		
	 s	=	

conislocal bool 	
coninhcount int4 	
connoinherit bool 	
conkey int2[] pg_attribute.attnum
confkey int2[] pg_attribute.attnum
conpfeqop oid[] pg_operator.oid PK	=	FK
conppeqop oid[] pg_operator.oid PK	=	PK
conffeqop oid[] pg_operator.oid FK	=	FK
conexclop oid[] pg_operator.oid
conbin pg_node_tree 	
consrc text 	

	 conkey conkey0conkeypg_index.indkey

:	 consrc pg_get_constraintdef()

:	 pg_class.relchecks

pg_collation pg_conversion
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50.14.	pg_conversion

pg_conversion CREATE	CONVERSION

	50-14.	 pg_conversion

oid oid 	
conname name 	
connamespace oid pg_namespace.oid OID
conowner oid pg_authid.oid
conforencoding int4 	 ID
contoencoding int4 	 ID
conproc regproc pg_proc.oid
condefault bool 	

pg_constraint pg_database



PostgreSQL	9.6.0	
	50.	



50.15.	pg_database

pg_database CREATE	DATABASE	 	22	

pg_database pg_database

	50-15.	 pg_database

oid oid 	
datname name 	
datdba oid pg_authid.oid

encoding int4 	 pg_encoding_to_char()

datcollate name 	 LC_COLLATE
datctype name 	 LC_CTYPE
datistemplate bool 	
datallowconn bool 	
datconnlimit int4 	 -1
datlastsysoid oid 	 OID pg_dump

datfrozenxid xid 	

ID
pg_clog

pg_class.relfrozenxid

datminmxid xid 	
IDID	
pg_multixact	
pg_class.relminmxid

dattablespace oid pg_tablespace.oid pg_class.reltablespace



0
datacl aclitem[] 	 	 GRANT

pg_conversion pg_db_role_setting
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50.16.	pg_db_role_setting

	 pg_db_role_setting

pg_db_role_setting pg_db_role_setting

	50-16.	 pg_db_role_setting

setdatabase oid pg_database.oid OID0
setrole oid pg_authid.oid OID0
setconfig text[] 	

pg_database pg_default_acl
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50.17.	pg_default_acl

pg_default_acl

	50-17.	 pg_default_acl

oid oid 	
defaclrole oid pg_authid.oid OID
defaclnamespace oid pg_namespace.oid OID0

defaclobjtype char 	 	 r	=		
=		 f	=		 T	=	

defaclacl aclitem[] 	

pg_default_acl defaclnamespace	=	0"" "" hard-wired

hard-wired

ACLhard-wired pg_default_acl

pg_db_role_setting pg_depend
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50.18.	pg_depend

pg_depend DROPDROP	CASCADE DROP	RESTRICT

pg_shdepend

	50-18.	 pg_depend

classid oid pg_class.oid OID

objid oid
any	OID
column OID

objsubid int4 	 objidclassid

refclassid oid pg_class.oid OID

refobjid oid
any	OID
column OID

refobjsubid int4 	 refobjidrefclassid

0
deptype char 	

pg_depend deptype

DEPENDENCY_NORMAL	(n)

DEPENDENCY_AUTO	(a)

RESTRICT



DEPENDENCY_INTERNAL	(i)

DEPENDENCY_EXTENSION	(e)

pg_extension DROP	EXTENSION pg_dump

DEPENDENCY_AUTO_EXTENSION	(x)

	pg_dump	

DEPENDENCY_PIN	(p)

pg_default_acl pg_description
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50.19.	pg_description

pg_description COMMENT psql\d pg_description

pg_shdescription

	50-19.	 pg_description

objoid oid any	OID	column OID
classoid oid pg_class.oid OID
objsubid int4 	 objoid

description text 	

pg_depend pg_enum
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50.20.	pg_enum

pg_enum pg_enumOID

	50-20.	 pg_enum

oid oid 	
enumtypid oid pg_type.oid pg_typeOID
enumsortorder float4 	
enumlabel name 	

pg_enumOIDOIDOIDOID enumsortorderOIDOID

1.. nenumsortorder

pg_description pg_event_trigger
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50.21.	pg_event_trigger

pg_event_trigger 	38	

	50-21.	 pg_event_trigger

evtname name 	
evtevent name 	
evtowner oid pg_authid.oid
evtfoid oid pg_proc.oid

evtenabled char 	
session_replication_role

"origin""local"	 D	=		 R

"replica"	 A	=	
evttags text[] 	

pg_enum pg_extension
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50.22.	pg_extension

pg_extension 	36.15	

	50-22.	 pg_extension

oid oid 	
extname name 	
extowner oid pg_authid.oid
extnamespace oid pg_namespace.oid
extrelocatable bool 	
extversion text 	
extconfig oid[] pg_class.oid regclassOID NULL

extcondition text[] 	 WHERE NULL

"namespace" extnamespace extnamespace extrelocatable

pg_event_trigger pg_foreign_data_wrapper
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50.23.	pg_foreign_data_wrapper

pg_foreign_data_wrapper

	50-23.	 pg_foreign_data_wrapper

oid oid 	
fdwname name 	
fdwowner oid pg_authid.oid
fdwhandler oid pg_proc.oid 0
fdwvalidator oid pg_proc.oid 0
fdwacl aclitem[] 	 GRANTREVOKE
fdwoptions text[] 	 "keyword=value"

pg_extension pg_foreign_server
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50.24.	pg_foreign_server

pg_foreign_server

	50-24.	 pg_foreign_server

oid oid 	
srvname name 	
srvowner oid pg_authid.oid
srvfdw oid pg_foreign_data_wrapper.oid OID
srvtype text 	
srvversion text 	

srvacl aclitem[] 	 GRANT
REVOKE

srvoptions text[] 	 "keyword=value"

pg_foreign_data_wrapper pg_foreign_table
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50.25.	pg_foreign_table

pg_foreign_table pg_class pg_foreign_table

	50-25.	 pg_foreign_table

ftrelid oid pg_class.oid pg_classOID
ftserver oid pg_foreign_server.oid OID
ftoptions text[] 	 "keyword=value"

pg_foreign_server pg_index
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50.26.	pg_index

pg_index pg_class

	50-26.	 pg_index

indexrelid oid pg_class.oid pg_classOID
indrelid oid pg_class.oid pg_classOID
indnatts int2 	 pg_class.relnatts

indisunique bool 	
indisprimary bool 	 indisunique

indisexclusion bool 	
indimmediate bool 	 indisunique

indisclustered bool 	

indisvalid bool 	

indcheckxmin bool 	 pg_index

TransactionXminHOT
indisready bool 	
indislive bool 	 HOT

indisreplident bool 	 IDENTITY	USING	INDEX	

"replica	identity"

indkey int2vector pg_attribute.attnum indnatts

indcollation oidvector pg_collation.oid OID
indclass oidvector pg_opclass.oid OID



indoption int2vector 	 indnatts

indexprs pg_node_tree 	
indkey0

indpred pg_node_tree 	

pg_foreign_table pg_inherits
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50.27.	pg_inherits

pg_inherits

	50-27.	 pg_inherits

inhrelid oid pg_class.oid OID
inhparent oid pg_class.oid OID
inhseqno int4 	 1

pg_index pg_init_privs
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50.28.	pg_init_privs

pg_init_privs-NULL

initdb CREATE	EXTENSIONGRANT GRANTREVOKE privtype

CREATE	EXTENSION

initdbprivtype'i'CREATE	EXTENSIONprivtype'e'

	50-28.	 pg_init_privs

objoid oid 	OID	 	OID
classoid oid pg_class.oid 	OID
objsubid int4 	 objoidclassoid

privtype char 	
initprivs aclitem[] 	 GRANTREVOKE

pg_inherits pg_language
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50.29.	pg_language

pg_language	 CREATE	LANGUAGE

	50-29.	 pg_language

oid oid 	
lanname name 	
lanowner oid pg_authid.oid

lanispl bool 	 SQL pg_dump

lanpltrusted bool 	 SQL
lanplcallfoid oid pg_proc.oid
laninline oid pg_proc.oid "" DO	0
lanvalidator oid pg_proc.oid 0
lanacl aclitem[] 	 GRANTREVOKE

pg_init_privs pg_largeobject
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50.30.	pg_largeobject

pg_largeobject"" OID "" pg_largeobject LOBLKSIZE BLCKSZ/4

2	kB

PostgreSQL	9.0 pg_largeobjectOID

pg_largeobject_metadataOID

	50-30.	 pg_largeobject

loid oid pg_largeobject_metadata.oid
pageno int4 	 0
data bytea 	

pg_largeobject pageno	*	LOBLKSIZE LOBLKSIZE0

pg_language pg_largeobject_metadata
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50.31.	pg_largeobject_metadata

pg_largeobject_metadata pg_largeobject

	50-31.	 pg_largeobject_metadata

oid oid 	
lomowner oid pg_authid.oid
lomacl aclitem[] 	 GRANTREVOKE

pg_largeobject pg_namespace
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50.32.	pg_namespace

pg_namespaceSQL

	50-32.	 pg_namespace

oid oid 	
nspname name 	
nspowner oid pg_authid.oid
nspacl aclitem[] 	 GRANTREVOKE

pg_largeobject_metadata pg_opclass
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50.33.	pg_opclass

pg_opclass

	36.14	

	50-33.	 pg_opclass

oid oid 	
opcmethod oid pg_am.oid
opcname name 	
opcnamespace oid pg_namespace.oid
opcowner oid pg_authid.oid
opcfamily oid pg_opfamily.oid
opcintype oid pg_type.oid
opcdefault bool 	 opcintype

opckeytype oid pg_type.oid 0 opcintype

opcmethodopfmethod opcmethodopcintype pg_opclassopcdefault

pg_namespace pg_operator
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50.34.	pg_operator

pg_operator CREATE	OPERATOR	36.12	

	50-34.	 pg_operator

oid oid 	
oprname name 	
oprnamespace oid pg_namespace.oid OID
oprowner oid pg_authid.oid

oprkind char 	 b	=		( "" ),	l	=		 ("" ),	r
=		( "" )

oprcanmerge bool 	
oprcanhash bool 	
oprleft oid pg_type.oid
oprright oid pg_type.oid
oprresult oid pg_type.oid
oprcom oid pg_operator.oid
oprnegate oid pg_operator.oid
oprcode regproc pg_proc.oid
oprrest regproc pg_proc.oid
oprjoin regproc pg_proc.oid

oprleft0



pg_opclass pg_opfamily
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50.35.	pg_opfamily

pg_opfamily ""

	36.14	

	50-35.	 pg_opfamily

oid oid 	
opfmethod oid pg_am.oid
opfname name 	
opfnamespace oid pg_namespace.oid
opfowner oid pg_authid.oid

pg_opfamily pg_amoppg_amprocpg_opclass

pg_operator pg_pltemplate
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50.36.	pg_pltemplate

pg_pltemplate"" CREATE	LANGUAGE

pg_pltemplate pg_pltemplate

	50-36.	 pg_pltemplate

tmplname name

tmpltrusted boolean

tmpldbacreate boolean

tmplhandler text

tmplinline text

tmplvalidator text

tmpllibrary text

tmplacl aclitem[]

INSERTDELETE

:	 PostgreSQL pg_pltemplate

pg_opfamily pg_policy
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50.37.	pg_policy

pg_policy	 	

	50-37.	 pg_policy	

polname name 	
polrelid oid pg_class.oid

polcmd char 	 	 rSELECT	aINSERT
UPDATE	dDELETE	*

polroles oid[] pg_authid.oid
polqual pg_node_tree 	
polwithcheck pg_node_tree 	 WITH	CHECK	

:	 pg_policy	 pg_class.relrowsecurity

pg_pltemplate pg_proc
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50.38.	pg_proc

pg_proc CREATE	FUNCTION	36.3	

proisagg pg_aggregate

	50-38.	 pg_proc

oid oid 	
proname name 	
pronamespace oid pg_namespace.oid OID
proowner oid pg_authid.oid
prolang oid pg_language.oid

procost float4 	 cpu_operator_cost
proretset

prorows float4 	 proretset0
provariadic oid pg_type.oid 0
protransform regproc pg_proc.oid 	36.9.11	
proisagg bool 	
proiswindow bool 	
prosecdef bool 	 "setuid"
proleakproof bool 	
proisstrict bool 	
proretset bool 	

provolatile char 	
provolatile i""



v"" v

proparallel char 	 proparallel s

u

pronargs int2 	
pronargdefaults int2 	
prorettype oid pg_type.oid

proargtypes oidvector pg_type.oid

proallargtypes oid[] pg_type.oid 1	

proargmodes char[] 	

	
INOUT	 vVARIADIC	
TABLE	
proallargtypesproargtypes

proargnames text[] 	 proallargtypesproargtypes

proargdefaults pg_node_tree 	

nodeToString()

pronargdefaults N

Nproargtypes

protrftypes oid[] 	 	OID
prosrc text 	 /
probin text 	
proconfig text[] 	
proacl aclitem[] 	 GRANTREVOKE

prosrcC prosrcC probin



pg_policy pg_range
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50.39.	pg_range

pg_range pg_type

	50-39.	 pg_range

rngtypid oid pg_type.oid OID
rngsubtype oid pg_type.oid OID
rngcollation oid pg_collation.oid OID0
rngsubopc oid pg_opclass.oid OID
rngcanonical regproc pg_proc.oid OID0
rngsubdiff regproc pg_proc.oid OID0

rngsubopc	 rngcollation rngcanonical rngsubdiffGiST

pg_proc pg_replication_origin
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50.40.	pg_replication_origin

pg_replication_origin 	48	

	50-40.	 pg_replication_origin	

roident Oid 	
roname text 	

pg_range pg_rewrite
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50.41.	pg_rewrite

pg_rewrite

	50-41.	 pg_rewrite

oid oid 	
rulename name 	
ev_class oid pg_class.oid

ev_type char 	 1	=	 SELECT2	=	
INSERT4	=	 DELETE

ev_enabled char 	

session_replication_role
=	 "origin""local"	 D	=	
	 R	=	"replica"	 A	=	

is_instead bool 	 INSTEAD

ev_qual pg_node_tree 	 nodeToString()

ev_action pg_node_tree 	 nodeToString()

:	 pg_class.relhasrules

pg_replication_origin pg_seclabel
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50.42.	pg_seclabel

pg_seclabel SECURITY	LABEL 	50.74	

pg_shseclabel

	50-42.	 pg_seclabel

objoid oid any	OID	column OID
classoid oid pg_class.oid OID
objsubid int4 	 objoid

provider text 	
label text 	

pg_rewrite pg_shdepend
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50.43.	pg_shdepend

pg_shdepend PostgreSQL

pg_depend

pg_shdepend pg_shdepend

	50-43.	 pg_shdepend

dbid oid pg_database.oid OID0
classid oid pg_class.oid OID
objid oid OID OID
objsubid int4 	 objidclassid0
refclassid oid pg_class.oid OID
refobjid oid OID OID
deptype char 	

pg_shdepend deptype

SHARED_DEPENDENCY_OWNER	(o)

SHARED_DEPENDENCY_ACL	(a)

ACL	(

SHARED_DEPENDENCY_OWNER



SHARED_DEPENDENCY_POLICY	(r)

SHARED_DEPENDENCY_PIN	(p)

pg_seclabel pg_shdescription
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50.44.	pg_shdescription

pg_shdescription COMMENT psql\d

pg_description

pg_shdescription pg_shdescription

	50-44.	 pg_shdescription

objoid oid OID OID
classoid oid pg_class.oid OID
description text 	

pg_shdepend pg_shseclabel
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50.45.	pg_shseclabel

pg_shseclabel SECURITY	LABEL 	50.74	

pg_seclabel

pg_shseclabel pg_shseclabel

	50-45.	 pg_shseclabel

objoid oid OID OID
classoid oid pg_class.oid OID
provider text 	
label text 	

pg_shdescription pg_statistic
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50.46.	pg_statistic

pg_statistic ANALYZE

	ANALYZE	 stainherit	=	false

stainherit	=	true SELECT	column	FROM	table* stainherit	=

falseSELECT	column	FROM	ONLY	table

pg_statistic starelid stainherit	=	false

	 pg_statistic		NULL pg_statistic

		 src/include/catalog/pg_statistic.h

pg_statistic pg_statspg_statistic

	50-46.	 pg_statistic

starelid oid pg_class.oid
staattnum int2 pg_attribute.attnum
stainherit bool 	
stanullfrac float4 	
stawidth int4 	

stadistinct float4 	
	80%	

stadistinct	=	-0.4
0

stakindN int2 	 pg_statistic

staopN oid pg_operator.oid



N""

stanumbersN float4[] 	 N"" 	NULL

stavaluesN anyarray 	
N"" 	NULL	
	

pg_shseclabel pg_tablespace
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50.47.	pg_tablespace

pg_tablespace

pg_tablespace pg_tablespace

	50-47.	 pg_tablespace

oid oid 	
spcname name 	
spcowner oid pg_authid.oid
spcacl aclitem[] 	 GRANTREVOKE
spcoptions text[] 	 "keyword=value"

pg_statistic pg_transform
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50.48.	pg_transform

pg_transform	 CREATE	TRANSFORM

	50-48.	 pg_transform	

trftype oid pg_type.oid 	OID
trflang oid pg_language.oid 	OID
trffromsql regproc pg_proc.oid 	OID	
trftosql regproc pg_proc.oid 	OID	

pg_tablespace pg_trigger
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50.49.	pg_trigger

pg_trigger CREATE	TRIGGER

	50-49.	 pg_trigger

oid oid 	
tgrelid oid pg_class.oid
tgname name 	
tgfoid oid pg_proc.oid
tgtype int2 	

tgenabled char 	

session_replication_role
	 O	=	"origin""local"
	 D	=		
"replica"	 A	=	

tgisinternal bool 	 tgconstraint

tgconstrrelid oid pg_class.oid
tgconstrindid oid pg_class.oid
tgconstraint oid pg_constraint.oid pg_constraint

tgdeferrable bool 	
tginitdeferred bool 	
tgnargs int2 	
tgattr int2vector pg_attribute.attnum
tgargs bytea 	 NULL

tgqual pg_node_tree 	 WHEN nodeToString()



UPDATE tgattr tgtype tgattr

:	 tgconstraint tgconstrrelidtgconstrindidtgdeferrable

tginitdeferredpg_constraint

:	 pg_class.relhastriggers

pg_transform pg_ts_config
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50.50.	pg_ts_config

pg_ts_config pg_ts_config pg_ts_config_map

PostgreSQL	12	

	50-50.	 pg_ts_config

oid oid 	
cfgname name 	
cfgnamespace oid pg_namespace.oid OID
cfgowner oid pg_authid.oid
cfgparser oid pg_ts_parser.oid OID

pg_trigger pg_ts_config_map
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50.51.	pg_ts_config_map

pg_ts_config_map

PostgreSQL	12	

	50-51.	 pg_ts_config_map

mapcfg oid pg_ts_config.oid pg_ts_configOID
maptokentype integer 	
mapseqno integer 	 mapseqno

mapdict oid pg_ts_dict.oid OID

pg_ts_config pg_ts_dict
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50.52.	pg_ts_dict

pg_ts_dict dictinitoption

PostgreSQL	12	

	50-52.	 pg_ts_dict

oid oid 	
dictname name 	
dictnamespace oid pg_namespace.oid OID
dictowner oid pg_authid.oid
dicttemplate oid pg_ts_template.oid OID
dictinitoption text 	

pg_ts_config_map pg_ts_parser
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50.53.	pg_ts_parser

pg_ts_parserC

PostgreSQL	12	

	50-53.	 pg_ts_parser

oid oid 	
prsname name 	
prsnamespace oid pg_namespace.oid OID
prsstart regproc pg_proc.oid OID
prstoken regproc pg_proc.oid OID
prsend regproc pg_proc.oid OID
prsheadline regproc pg_proc.oid OID
prslextype regproc pg_proc.oid OID

pg_ts_dict pg_ts_template
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50.54.	pg_ts_template

pg_ts_templateC

PostgreSQL	12	

	50-54.	 pg_ts_template

oid oid 	
tmplname name 	
tmplnamespace oid pg_namespace.oid OID
tmplinit regproc pg_proc.oid OID
tmpllexize regproc pg_proc.oid OID

pg_ts_parser pg_type
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50.55.	pg_type

pg_type CREATE	TYPE CREATE	DOMAIN CREATE

TYPE	AS

	50-55.	 pg_type

oid oid 	
typname name 	
typnamespace oid pg_namespace.oid OID
typowner oid pg_authid.oid
typlen int2 	 typlen

typbyval bool 	 typbyval typlen124Datum88
typbyval

typtype char 	 typtype	 b	
typbasetype.

typcategory char 	 typcategory "" 	50-56
typispreferred bool 	 typcategory

typisdefined bool 	
typdelim char 	 	
typrelid oid pg_class.oid typtype

typelem oid pg_type.oid typelem0 pg_type

0 typelem

typarray oid pg_type.oid typarray0 pg_type

typinput regproc pg_proc.oid
typoutput regproc pg_proc.oid



typreceive regproc pg_proc.oid 0
typsend regproc pg_proc.oid 0
typmodin regproc pg_proc.oid 0
typmodout regproc pg_proc.oid 0
typanalyze regproc pg_proc.oid ANALYZE0

typalign char 	

typalign	 PostgreSQL

c	=	char

s	=	short2

i	=	int4

d	=	double8

:	

typstorage char 	

typlen

p

e"" pg_class.reltoastrelid

m



x""

m ex

typnotnull bool 	
typnotnull

typbasetype oid pg_type.oid
typtype

typtypmod int4 	
typtypmodtypmod

typndims int4 	
typndims

typcollation oid pg_collation.oid
typcollation0

typdefaultbin pg_node_tree 	
typdefaultbin	

typdefault text 	 typdefaultbintypdefault

typacl aclitem[] 	 GRANT

	50-56 typcategoryASCIIASCII

	50-56.	 typcategory

A

B



C

D /
E

G

I

N

P

R

S

T

U

V

X

pg_ts_template pg_user_mapping
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50.56.	pg_user_mapping

pg_user_mapping pg_user_mappings

	50-57.	 pg_user_mapping

oid oid 	
umuser oid pg_authid.oid OID0
umserver oid pg_foreign_server.oid OID
umoptions text[] 	 "keyword=value"

pg_type System	Views
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50.57.	System	Views

PostgreSQL

	35	 SQL PostgreSQL

	50-58 	28-2

	50-58.	

pg_available_extensions

pg_available_extension_versions

pg_config

pg_cursors

pg_file_settings

pg_group

pg_indexes

pg_locks

pg_matviews

pg_policies

pg_prepared_statements

pg_prepared_xacts

pg_replication_origin_status

pg_replication_slots

pg_roles



pg_rules

pg_seclabels

pg_settings

pg_shadow

pg_stats

pg_tables

pg_timezone_abbrevs

pg_timezone_names

pg_user

pg_user_mappings

pg_views

pg_user_mapping pg_available_extensions
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50.58.	pg_available_extensions

pg_available_extensions pg_extension

	50-59.	 pg_available_extensions

name name

default_version text NULL

installed_version text NULL

comment text

pg_available_extensions

System	Views pg_available_extension_versions
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50.59.	pg_available_extension_versions

pg_available_extension_versions pg_extension

	50-60.	 pg_available_extension_versions

name name

version text

installed bool

superuser bool

relocatable bool

schema name NULL

requires name[] NULL

comment text

pg_available_extension_versions

pg_available_extensions pg_config
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50.60.	pg_config

pg_configPostgreSQL PostgreSQL pg_config	PostgreSQL

pg_config

	50-61.	 pg_config

name text

setting text

pg_available_extension_versions pg_cursors
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50.61.	pg_cursors

pg_cursors

SQL DECLARE

/ 	51.2.3	

SPI 	45.1	

pg_cursors WITH	HOLD

:	 PostgreSQL pg_cursors

	50-62.	 pg_cursors

name text

statement text

is_holdable boolean

is_binary boolean BINARY

is_scrollable boolean

creation_time timestamptz

pg_cursors



pg_config pg_file_settings
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50.62.	pg_file_settings

pg_file_settings	 	

	

pg_file_settings

	50-63.	 pg_file_settings	

sourcefile text

sourceline integer

seqno integer 1.. n

name text

setting text

applied boolean

error text

	

error	

	19.1	

pg_cursors pg_group
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50.63.	pg_group

pg_group PostgreSQL	8.1 rolcanlogin

	50-64.	 pg_group

groname name pg_authid.rolname
grosysid oid pg_authid.oid ID
grolist oid[] pg_authid.oid ID

pg_file_settings pg_indexes



PostgreSQL	9.6.0	
	50.	



50.64.	pg_indexes

pg_indexes

	50-65.	 pg_indexes

schemaname name pg_namespace.nspname
tablename name pg_class.relname
indexname name pg_class.relname
tablespace name pg_tablespace.spcname
indexdef text 	 CREATE	INDEX

pg_group pg_locks
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50.65.	pg_locks

pg_locks 	13	

pg_locks

IDIDOIDOID

""

	50-66.	 pg_locks

locktype text 	

	 relation,	extend
page,	tuple,
transactionid,
virtualxid,	object,
userlock,	or	advisory

database oid pg_database.oid OID0ID
relation oid pg_class.oid OID
page integer 	
tuple smallint 	
virtualxid text 	 IDID
transactionid xid 	 IDIDID
classid oid pg_class.oid OID
objid oid OID OID
objsubid smallint 	 classidobjid

virtualtransaction text 	 ID
pid integer 	 PID



mode text 	 	13.3.1	
13.2.3	

granted boolean 	
fastpath boolean 	

granted

IDIDIDIDID

ID

bigint bigintclassid objid objsubid1 bigint(classid::bigint

<<	32)	|	objid::bigint classid objid objsubid2

database

pg_locks relationpg_class.oid databaseOID0

pid	 pg_stat_activitypid	

SELECT	*	FROM	pg_locks	pl	LEFT	JOIN	pg_stat_activity	psa

				ON	pl.pid	=	psa.pid;

virtualtransactionpg_prepared_xactstransaction

SELECT	*	FROM	pg_locks	pl	LEFT	JOIN	pg_prepared_xacts	ppx

				ON	pl.virtualtransaction	=	'-1/'	||	ppx.transaction;

pg_locks pg_locks pg_blocking_pids() 	9-59

pg_locks fastpath	=	true



	

pg_indexes pg_matviews
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50.66.	pg_matviews

pg_matviews

	50-67.	 pg_matviews

schemaname name pg_namespace.nspname
matviewname name pg_class.relname
matviewowner name pg_authid.rolname
tablespace name pg_tablespace.spcname
hasindexes boolean 	
ispopulated boolean 	
definition text 	 SELECT

pg_locks pg_policies
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50.67.	pg_policies

pg_policies	

	50-68.	 pg_policies	

schemaname name pg_namespace.nspname
tablename name pg_class.relname
policyname name pg_policy.polname
roles name[] 	
cmd text 	
qual text 	

with_check text 	 	WITH	CHECK

pg_matviews pg_prepared_statements
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50.68.	pg_prepared_statements

pg_prepared_statements PREPARE

pg_prepared_statements DEALLOCATE

	50-69.	 pg_prepared_statements

name text

statement text SQL
prepare_time timestamptz

parameter_types regtype[] regtypeOID
from_sql boolean SQL PREPARE /

pg_prepared_statements

pg_policies pg_prepared_xacts
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50.69.	pg_prepared_xacts

pg_prepared_xacts PREPARE	TRANSACTION

pg_prepared_xacts

	50-70.	 pg_prepared_xacts

transaction xid 	
gid text 	
prepared timestamp	with	time	zone 	
owner name pg_authid.rolname
database name pg_database.datname

pg_prepared_xacts

pg_prepared_statements pg_replication_origin_status
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50.70.	pg_replication_origin_status

pg_replication_origin_status 	48	

	50-71.	 pg_replication_origin_status

local_id Oid pg_replication_origin.roident
external_id text pg_replication_origin.roname
remote_lsn pg_lsn 	 	LSN

local_lsn pg_lsn 	 LSN remote_lsn

pg_prepared_xacts pg_replication_slots
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50.71.	pg_replication_slots

pg_replication_slots

	26.2.6	 	47	

	50-72.	 pg_replication_slots	

slot_name name 	
plugin name 	

slot_type text 	
	-	 physical

logical

datoid oid pg_database.oid OID
database text pg_database.datname
active boolean 	
active_pid integer 	 	ID NULL

xmin xid 	 VACUUM

catalog_xmin xid 	 VACUUM

restart_lsn pg_lsn 	 WALLSN
confirmed_flush_lsn pg_lsn 	 LSN NULL

pg_replication_origin_status pg_roles



PostgreSQL	9.6.0	
	50.	



50.72.	pg_roles

pg_roles pg_authid

OID

	50-73.	 pg_roles

rolname name 	
rolsuper bool 	
rolinherit bool 	
rolcreaterole bool 	
rolcreatedb bool 	
rolcanlogin bool 	

rolreplication bool 	 pg_start_backuppg_stop_backup

/
rolconnlimit int4 	 -1
rolpassword text 	 ********

rolvaliduntil timestamptz 	
rolbypassrls bool 	
rolconfig text[] 	
oid oid pg_authid.oid ID

pg_replication_slots pg_rules
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50.73.	pg_rules

pg_rules

	50-74.	 pg_rules

schemaname name pg_namespace.nspname
tablename name pg_class.relname
rulename name pg_rewrite.rulename
definition text 	

pg_rulesON	SELECT pg_viewspg_matviews

pg_roles pg_seclabels



PostgreSQL	9.6.0	
	50.	



50.74.	pg_seclabels

pg_seclabels pg_seclabel

	50-75.	 pg_seclabels

objoid oid any	OID	column OID
classoid oid pg_class.oid OID

objsubid int4 	 0
objtype text 	
objnamespace oid pg_namespace.oid OID
objname text 	
provider text pg_seclabel.provider
label text pg_seclabel.label

pg_rules pg_settings
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50.75.	pg_settings

pg_settings SHOWSET SHOW

	50-76.	 pg_settings

name text

setting text

unit text

category text

short_desc text

extra_desc text

context text

vartype text boolenum	integerrealstring
source text

min_val text

max_val text

enumvals text[]

boot_val text

reset_val text RESET

sourcefile text include

sourceline integer

pending_restart boolean true	 false

context



internal

postmaster

sighup

postgresql.conf SIGHUPpostmasterpostgresql.conf

Postmaster SIGHUP

superuser-backend

postgresql.conf	

postgresql.conf	 	postmaster	 SIGHUP	 postmaster	

postgresql.conf	

backend

postgresql.conf libpqPGOPTIONS	

postgresql.confpostmaster SIGHUPpostgresql.conf

superuser

postgresql.conf SET SET postgresql.conf

user

postgresql.conf SET SET postgresql.conf

	19.1	



pg_settings pg_settingsUPDATESET UPDATE UPDATE

UPDATE	 SET

pg_seclabels pg_shadow
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50.76.	pg_shadow

pg_shadow PostgreSQL8.1 pg_authidrolcanlogin

pg_shadow	 pg_user

	50-77.	 pg_shadow

usename name pg_authid.rolname
usesysid oid pg_authid.oid ID
usecreatedb bool 	
usesuper bool 	
userepl bool 	
usebypassrls bool 	 	
passwd text 	 pg_authid

valuntil abstime 	
useconfig text[] 	

pg_settings pg_stats
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50.77.	pg_stats

pg_statspg_statistic pg_statistic

pg_stats—	pg_statistic

	50-78.	 pg_stats

schemaname name pg_namespace.nspname
tablename name pg_class.relname
attname name pg_attribute.attname
inherited bool 	
null_frac real 	
avg_width integer 	

n_distinct real 	 ANALYZE

-1
most_common_vals anyarray 	

most_common_freqs real[] 	 most_common_vals

histogram_bounds anyarray 	
most_common_vals

most_common_vals

correlation real 	
-1+1-1+1
0



most_common_elems anyarray 	

most_common_elem_freqs real[] 	 most_common_elems

elem_count_histogram real[] 	

ALTER	TABLE	SET	STATISTICS default_statistics_target

pg_shadow pg_tables
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50.78.	pg_tables

pg_tables

	50-79.	 pg_tables

schemaname name pg_namespace.nspname
tablename name pg_class.relname
tableowner name pg_authid.rolname
tablespace name pg_tablespace.spcname
hasindexes boolean pg_class.relhasindex
hasrules boolean pg_class.relhasrules
hastriggers boolean pg_class.relhastriggers
rowsecurity boolean pg_class.relrowsecurity

pg_stats pg_timezone_abbrevs
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50.79.	pg_timezone_abbrevs

pg_timezone_abbrevs timezone_abbreviations

	50-80.	 pg_timezone_abbrevs

abbrev text

utc_offset interval UTC
is_dst boolean

	UTC	 	B.3	

pg_tables pg_timezone_names
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50.80.	pg_timezone_names

pg_timezone_namesSET	TIMEZONEUTC PostgreSQLUTC

pg_timezone_abbrevsDST CURRENT_TIMESTAMP

	50-81.	 pg_timezone_names

name text

abbrev text

utc_offset interval UTC
is_dst boolean

pg_timezone_abbrevs pg_user
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50.81.	pg_user

pg_user pg_shadow

	50-82.	 pg_user

usename name

usesysid oid ID
usecreatedb bool

usesuper bool

userepl bool /
usebypassrls bool 	 	5.7	
passwd text ********

valuntil abstime

useconfig text[]

pg_timezone_names pg_user_mappings
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50.82.	pg_user_mappings

pg_user_mappings pg_user_mapping

	50-83.	 pg_user_mappings

umid oid pg_user_mapping.oid OID
srvid oid pg_foreign_server.oid OID
srvname name pg_foreign_server.srvname
umuser oid pg_authid.oid OID0
usename name 	

umoptions text[] 	 "keyword=value"

pg_user pg_views
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50.83.	pg_views

pg_views

	50-84.	 pg_views

schemaname name pg_namespace.nspname
viewname name pg_class.relname
viewowner name pg_authid.rolname
definition text 	 SELECT

pg_user_mappings /
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	51.	/

51.1.	
51.1.1.	
51.1.2.	
51.1.3.	

51.2.	
51.2.1.	
51.2.2.	
51.2.3.	
51.2.4.	
51.2.5.	COPY
51.2.6.	
51.2.7.	
51.2.8.	
51.2.9.	SSL

51.3.	
51.4.	
51.5.	
51.6.	
51.7.	2.0

PostgreSQL TCP/IPUnix		5432	IANA	

3.0 PostgreSQL	7.4	 PostgreSQL	——

"" 		

pg_views
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51.1.	

	

SQL	 "" 	 "" 	

COPY



51.1.1.	

		

		

	



51.1.2.	

SQL
SELECT	 SELECT

		 		 SELECTSHOW	

	



51.1.3.	

	 PostgreSQL	7.4 "" "" 	 		

/C

	

/
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51.2.	

	51.5	 	



51.2.1.	

			

GSSAPISSPIGSSAPISSPI

ErrorResponse	AuthenticationOK	

ErrorResponse

AuthenticationOk

AuthenticationKerberosV5

Kerberos	V5Kerberos	AuthenticationOk
ErrorResponse

AuthenticationCleartextPassword

PasswordMessage	AuthenticationOkErrorResponse

AuthenticationMD5Password

PasswordMessageMD5AuthenticationMD5Password4	
AuthenticationOk	ErrorResponse	PasswordMessage
SQL concat('md5',	md5(concat(md5(concat(password,



username)),	random-salt))) md5()

AuthenticationSCMCredential

SCMUnixSCM		AuthenticationOk
ErrorResponse9.1

AuthenticationGSS

GSSAPIGSSAPIPasswordMessage
AuthenticationGSSContinue

AuthenticationSSPI

SSPISSPIPasswordMessage
AuthenticationGSSContinue

AuthenticationGSSContinue

GSSAPISSPIAuthenticationGSSAuthenticationSSPI
AuthenticationGSSContinueGSSAPISSPI
PasswordMessageGSSAPISSPIAuthenticationOk
ErrorResponse

AuthenticationOk		ErrorResponse
ParameterStatusBackendKeyDataReadyForQuery

ErrorResponse



BackendKeyData

ReadyForQuery

ParameterStatus

client_encodingDateStyle
ReadyForQuery

ReadyForQuery

ErrorResponse

NoticeResponse

ReadyForQueryErrorResponse

ReadyForQuery	ReadyForQueryReadyForQuery		



51.2.2.	

Query	SQL		ReadyForQueryReadyForQuery
ReadyForQuery

CommandComplete

SQL

CopyInResponse

	51.2.5	

CopyOutResponse

	51.2.5	

RowDescription

SELECTFETCH	DataRowDataRow

DataRow

SELECTFETCH

EmptyQueryResponse

ErrorResponse



ReadyForQuery

SQLCommandCompleteSQLReadyForQuery

NoticeResponse

SELECT EXPLAINSHOW	RowDescription	DataRow	

CommandComplete	 COPYCOPY	51.2.5	 CommandComplete

	ReadyForQuery

EmptyQueryResponseReadyForQuery

ErrorResponseReadyForQueryErrorResponse

BINARYFETCH		RowDescription

ErrorResponseNoticeResponse		



51.2.3.	

	

Parse	ParseCompleteErrorResponse	OID

:	 	OID

foo($1,$2,$3,$4)$3$4void

:	 ParseSQL	

	ParseParseSQL

BindBindParse

BindCompleteErrorResponse

:	 BindSQL

BindBind

BindBindSQL



ExecuteExecute
ReadyForQueryRowDescription

ExecutePortalSuspendedExecuteSQL
CommandCompleteCommandComplete
EmptyQueryResponseErrorResponsePortalSuspended

Sync——

ErrorResponseSyncReadyForQuerySync	—	Sync
ReadyForQuery

:	 Sync BEGINReadyForQuery

DescribeRowDescriptionNoData——
ErrorResponse——

Describe	ParameterDescriptionRowDescription
NoData	ErrorResponseBindRowDescription

:	 ExecuteDescribe

CloseCloseCloseCompleteErrorResponse

FlushFlushSync——Flush



:	 ParseBindDescribeExecuteCloseSyncSQL//
ParseCompleteBindcompleteCloseCompleteNoData



51.2.4.	

pg_proc

:	

FunctionCallReadyForQueryReadyForQuery

ErrorResponse

FunctionCallResponse

ReadyForQuery

ReadyForQuery

NoticeResponse



51.2.5.	COPY

COPY

COPY	FROM	STDINCopyInResponseCopyData

CopyDoneCopyFail

CommandCompleteErrorResponse

CopyFiail	CopyDataCopyDoneErrorResponse

SyncReadyForQuery

CopyDataCopyDoneCopyFail

FlushSyncFlushSyncExecuteFlushSync

STDIN

COPY	TO	STDOUTCopyOutResponseCopyData

CopyDone COPYCommandCompleteCancelCopyData

CopyDone

ErrorResponseErrorResponse

CopyDataNoticeResponseParameterStatus
CopyDataCopyDone

“” “”walsender START_REPLICATION

CopyDataCopyDoneCopyDoneCopyData
CopyDoneCopyDataCopyDoneErrorResponse
ReadyForQueryErrorResponseCopyDone



CopyInResponseCopyOutResponseCopyBothResponse
COPY



51.2.6.	

NoticeResponse ""

ParameterStatus

ParameterStatus

ParameterStatus	 server_encodingTimeZone	
integer_datetimes		8.0	standard_conforming_strings		8.1	
		server_version	server_encoding		integer_datetimes	
			ParameterStatus	

client_encoding	application_name	is_superuser	session_authorization

DateStyle	IntervalStyle	TimeZone	integer_datetimes

standard_conforming_strings	server_encodingTimeZoneinteger_datetimes

8.0	 standard_conforming_strings8.1	 IntervalStyle

application_name9.0	 server_versionserver_encoding

integer_datetimesParameterStatus

LISTEN	 NOTIFYNotificationResponseNoticeResponse

:	 NotificationResponseReadyForQuery
NotificationResponse



51.2.7.	

	

CancelRequest	StartupMessage	

CancelRequestPIDPID	

	—	

	

/	



51.2.8.	

Terminate

	



51.2.9.	SSL

PostgreSQLSSL SSL	 SSLPostgreSQL	 	18.9	

SSLSSLRequestStartupMessage SN SSL	 S SSL

SSL	StartupMessageStartupMessage SSL N

StartupMessage

SSLRequestErrorMessage

	SSLRequest		CancelRequest	

SSL



PostgreSQL	9.6.0	
	51.	/



51.3.	

replication truewalsenderSQLwalsender

log_replication_commands database	walsender	 dbname

psqllibpqreplication

psql	"dbname=postgres	replication=database"	-c	"IDENTIFY_SYSTEM;"

pg_receivexlog pg_recvlogical

walsender

IDENTIFY_SYSTEM

systemid	(text)

timeline	(int4)

	ID

xlogpos	(text)

	xlog	

dbname	(text)



TIMELINE_HISTORY	tli

tli

filename	(text)

00000002.history

content	(bytea)

CREATE_REPLICATION_SLOT	slot_name	{	PHYSICAL	[	RESERVE_WAL	]	|	LOGICAL
output_plugin	}

	 	26.2.6	

slot_name

	 	26.2.6.1	

output_plugin

	 	47.6	

RESERVE_WAL

WAL WAL

START_REPLICATION	[	SLOT	slot_name	]	[	PHYSICAL	]	XXX/XXX	[	TIMELINE	tli	]

WAL	WAL	 XXX/XXX TIMELINE tliWAL

CopyBothResponseWAL



slot_name	WAL	 hot_standby_feedback

WALCOPYCommandComplete

WALCOPYCOPY	ID

textWALWALCommandComplete

WALCopyDataErrorResponseCopyData

XLogData	(B)

Byte1('w')

WAL

Int64

WAL

Int64

WAL

Int64

2000-01-01

Byten

WAL

WALXLogDataWALWALWALXLogData

	(B)



Byte1('k')

Int64

WAL

Int64

2000-01-01

Byte1

10

CopData

	(F)

Byte1('r')

Int64

WAL+1

Int64

WAL+1

Int64

WAL+1



Int64

2000-01-01

Byte1

1ping

	(F)

Byte1('h')

Int64

2000-01-01

Int32

xmin00

Int32

START_REPLICATION	SLOT	slot_name	LOGICAL	XXX/XXX	[	(	option_name	[
option_value	]	[,	...]	)	]

	WAL	WAL	 XXX/XXX	WAL	

CopyBothResponse		WAL	

START_REPLICATION	...	PHYSICAL



SLOT	slot_name

LOGICAL

XXX/XXX

	WAL	

option_name

option_value

DROP_REPLICATION_SLOT	slot_name

slot_name

BASE_BACKUP	[	LABEL	'label'	]	[	PROGRESS	]	[	FAST	]	[	WAL	]	[	NOWAIT	]	[
MAX_RATE	rate	]	[	TABLESPACE_MAP	]

LABEL	'label'

base	backup standard_conforming_strings

PROGRESS

	--	



FAST

WAL

WALbasetar

NOWAIT

	WAL	

MAX_RATE	rate

	32	kB	1	GB	0	

TABLESPACE_MAP

tablespace_mappg_tblspc pg_tblspc

CopyResponse

XLogRecPtrID

spcoidoid

	OIDbase

spclocationtext

base

sizeint8



CopyResponse

POSIX	1003.1-2008 "ustar" 0tarWAL

tar PostgreSQL

postmaster.pid

postmaster.opts

	PostgreSQL	

pg_xlogWAL pg_xlog

pg_replslot

pg_tblspc
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51.4.	

Intn(i)

n	 i		Int16Int32(42)

Intn[k]

kn	 kInt16[M]

String(s)

C s	String,	String("user")

:	

Byten(c)

n	 n	 c	Byte2,	Byte1('\n')
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51.5.	

FBF	&	B		CopyDataCopyData

AuthenticationOk	(B)

Byte1('R')

Int32(8)

Int32(0)

AuthenticationKerberosV5	(B)

Byte1('R')

Int32(8)

Int32(2)

Kerberos	V5

AuthenticationCleartextPassword	(B)



Byte1('R')

Int32(8)

Int32(3)

AuthenticationMD5Password	(B)

Byte1('R')

Int32(12)

Int32(5)

MD5

Byte4

AuthenticationSCMCredential	(B)

Byte1('R')



Int32(8)

Int32(6)

SCM

AuthenticationGSS	(B)

Byte1('R')

Int32(8)

Int32(7)

GSSAPI

AuthenticationSSPI	(B)

Byte1('R')

Int32(8)

Int32(9)

SSPI

AuthenticationGSSContinue	(B)

Byte1('R')



Int32

Int32(8)

GSSAPISSPI

Byten

GSSAPISSPI

BackendKeyData	(B)

Byte1('K')

CancelRequest	

Int32(12)

Int32

PID

Int32

Bind	(F)

Byte1('B')



Int32

String

String

Int16

C		

Int16[C]

Int16

Int32

	-1	NULLNULL		

Byten

n



Int16

R		

Int16[R]

BindComplete	(B)

Byte1('2')

Int32(4)

CancelRequest	(F)

Int32(16)

Int32(80877102)

16 123416	 5678

Int32

PID

Int32



Close	(F)

Byte1('C')

Close

Int32

Byte1

'S'' P'

String

CloseComplete	(B)

Byte1('3')

Close

Int32(4)

CommandComplete	(B)

Byte1('C')

Int32



String

SQL

INSERT INSERT	oid	rows	 rows oidrows	1OIDID oid

0

DELETE DELETE	rows	 rows

UPDATE UPDATE	rowsrows

SELECTCREATE	TABLE	AS SELECT	rowsrows

MOVE MOVE	rowsrows

FETCH FETCH	rowsrows

COPY COPY	rowsrows PostgreSQL	8.2

CopyData	(F	&	B)

Byte1('d')

COPY

Int32

Byten



COPY

CopyDone	(F	&	B)

Byte1('c')

COPY

Int32(4)

CopyFail	(F)

Byte1('f')

COPY

Int32

String

CopyInResponse	(B)

Byte1('G')

Start	Copy	InCopyFail

Int32



Int8

0	1	DataRow	

Int16

N

Int16[N]

	

CopyOutResponse	(B)

Byte1('H')

Start	Copy	Out

Int32

Int8

0	1	DataRow	

Int16

N

Int16[N]

	

CopyBothResponse	(B)



Byte1('W')

Start	Copy	Both

Int32

Int8

0 COPY1	DataRow COPY

Int16

N

Int16[N]

	

DataRow	(B)

Byte1('D')

Int32

Int16



Int32

-1NULL	NULL

Byten

n

Describe	(F)

Byte1('D')

Describe

Int32

Byte1

'S'	' P'	

String

EmptyQueryResponse	(B)

Byte1('I')

CommandComplete

Int32(4)



ErrorResponse	(B)

Byte1('E')

Int32

Byte1

String

Execute	(F)

Byte1('E')

Execute

Int32

String

Int32



""

Flush	(F)

Byte1('H')

Flush

Int32(4)

FunctionCall	(F)

Byte1('F')

Int32

Int32

IDOID

Int16

C		

Int16[C]

Int16



Int32

-1NULLNULL

Byten

n

Int16

FunctionCallResponse	(B)

Byte1('V')

Int32

Int32

-1NULLNULL

Byten

n



NoData	(B)

Byte1('n')

Int32(4)

NoticeResponse	(B)

Byte1('N')

Int32

Byte1

String

NotificationResponse	(B)

Byte1('A')



Int32

Int32

ID

String

String

""

ParameterDescription	(B)

Byte1('t')

Int32

Int16

Int32

ID



ParameterStatus	(B)

Byte1('S')

Int32

String

String

Parse	(F)

Byte1('P')

Parse

Int32

String

String



Int16

	

Int32

ID

ParseComplete	(B)

Byte1('1')

Parse

Int32(4)

PasswordMessage	(F)

Byte1('p')

GSSAPISSPI

Int32

String

PortalSuspended	(B)



Byte1('s')

Execute

Int32(4)

Query	(F)

Byte1('Q')

Int32

String

ReadyForQuery	(B)

Byte1('Z')

	ReadyForQuery

Int32(5)

Byte1

' I'' T'	' E'



RowDescription	(B)

Byte1('T')

Int32

Int16

String

Int32

ID

Int16

Int32

ID

Int16

pg_type.typlen



Int32

pg_attribute.atttypmod	

Int16

	DescribeRowDescription

SSLRequest	(F)

Int32(8)

Int32(80877103)

SSL16 1234165679	

StartupMessage	(F)

Int32

Int32(196608)

16	316	0

/	

String

user



database

options

	

	

String

Sync	(F)

Byte1('S')

	Sync	

Int32(4)

Terminate	(F)

Byte1('X')

Int32(4)
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51.6.	

ErrorResponseNoticeResponse	

S

ERRORFATALPANIC WARNINGNOTICEDEBUGINFOLOG

V

ERRORFATALPANIC WARNINGNOTICEDEBUGINFOLOG

PostgreSQL	9.6	

C

SQLSTATE 	A

M

D

H

P

ASCII	1

p



P	 q

q

PL/pgSQL	SQL	

W

	

s

t

c

d

n

F

L



R

:	 	A

2.0
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51.7.	2.0

3.0

options options

PasswordMessage

ErrorResponseNoticeResponse' E'		' N'	

ReadyForQuery' Z'

BinaryRowDataRowDataRowDataRow

"" ParseBindExecuteDescribeCloseFlushSync
ParseComplete	BindCompletePortalSuspended
ParameterDescriptionNoDataCloseComplete

COPYCopyDataCopyDone COPY	 "\." COPY	OUT COPY	IN

	 COPYCopyInResponseCopyOutResponse

FunctionCallFunctionCallResponseFunctionCallNULL
FunctionCall

ParameterStatus' S'ParameterStatus

RowDescription' T'OID

	CursorResponse' P'



NotificationResponse' A' NOTIFY""

EmptyQueryResponse' I'

PostgreSQL
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52.1.	
52.2.	
52.3.	

52.3.1.	
52.3.2.	
52.3.3.	
52.3.4.	
52.3.5.	
52.3.6.		vs.	
52.3.7.	
52.3.8.		vs.	
52.3.9.	
52.3.10.	
52.3.11.	
52.3.12.	
52.3.13.	
52.3.14.	
52.3.15.	
52.3.16.	

52.4.	
52.4.1.	C	
52.4.2.	
52.4.3.	

2.0
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	52.	PostgreSQL



52.1.	

	4	

	BSD	 ifwhileswitch

	80		80		80	

	C++	 //	ANSI	C		C++	

/*

	*	

	*	

	*/

	1	 pgindent

				/*----------

					*	

					*	

					*----------

					*/

src/toolsemacsxemacsvim

moreless

more	-x4



less	-x4

PostgreSQL
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	52.	PostgreSQL



52.2.	

ereportelog

DEBUGPANIC	SQL		SQLSTATE	

	C	 ereport ereport errmsg

ereport

ereport(ERROR,

								(errcode(ERRCODE_DIVISION_BY_ZERO),

									errmsg("division	by	zero")));

ERROR errcodesrc/include/utils/errcodes.h	SQLSTATE	

errmsg	—	

ereport(ERROR,

								(errcode(ERRCODE_AMBIGUOUS_FUNCTION),

									errmsg("function	%s	is	not	unique",

																func_signature_string(funcname,	nargs,

																																						NIL,	actual_arg_types)),

									errhint("Unable	to	choose	a	best	candidate	function.	"

																	"You	might	need	to	add	explicit	typecasts.")));

"hint"

ERROR ereport		

ereport



errcode(sqlerrcode)	SQLSTATE	 ERROR

ERRCODE_INTERNAL_ERRORWARNINGERRCODE_WARNING NOTICE

ERRCODE_SUCCESSFUL_COMPLETION errcode()

errmsg(const	char	*msg,	...) sprintf- sprintf %m

strerrorerrno	 [1]	%merrmsg gettext

errmsg_internal(const	char	*msg,	...)errmsg ""

errmsg_plural(const	char	*fmt_singular,	const	char	*fmt_plural,

unsigned	long	n,	...)errmsg fmt_singular fmt_plural n

	53.2.2	

errdetail(const	char	*msg,	...)"" errmsg

errdetail_internal(const	char	*msg,	...)errdetail

errdetail_plural(const	char	*fmt_singular,	const	char

*fmt_plural,	unsigned	long	n,	...)errdetail 	53.2.2	

errdetail_log(const	char	*msg,	...)errdetail errdetail

errdetail_log

errdetail_log_plural(const	char	*fmt_singular,	const	char

*fmt_plural,	unsigned	long	n,	...)errdetail_log	

errhint(const	char	*msg,	...)"hint" errmsg



errcontext(const	char	*msg,	...)ereport error_context_stack

	PL	 errmsg ereport

errposition(int	cursorpos)

errtable(Relation	rel)

errtablecol(Relation	rel,	int	attnum)

errtableconstraint(Relation	rel,	const	char	*conname)

pg_constraint rel

errdatatype(Oid	datatypeOid)

errdomainconstraint(Oid	datatypeOid,	const	char	*conname)

errcode_for_file_access()	SQLSTATE	 errno %m

errcode_for_socket_access()	SQLSTATE	

errhidestmt(bool	hide_stmt)	postmaster	 STATEMENT:

errhidecontext(bool	hide_ctx)	postmaster	 CONTEXT:

verbose	

:	 ereport

errtableerrtablecolerrtableconstrainterrdatatype

errdomainconstraint PostgreSQL	9.3	



SQLSTATE		23	

elogelog

elog(level,	"format	string",	...);

ereport(level,	(errmsg_internal("format	string",	...)));

	SQLSTATE	 elog

	52.3	

[1]
ereport errno errmsgstrerror(errno)
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52.3.	

PostgreSQL



52.3.1.	

"" ""

IpcMemoryCreate:	shmget(key=%d,	size=%u,	0%o)	failed:	%m

(plus	a	long	addendum	that	is	basically	a	hint)

Primary:				could	not	create	shared	memory	segment:	%m

Detail:					Failed	syscall	was	shmget(key=%d,	size=%u,	0%o).

Hint:							the	addendum



52.3.2.	

\n

	GUI	



52.3.3.	

	SQL	



52.3.4.	

format_type_be()



52.3.5.	

/



52.3.6.		vs.	

	SQL	



52.3.7.	

"A	could	not	do	B" "I"



52.3.8.		vs.	

could	not	open	file	"%s":	%m

cannot	open	file	"%s"

"" ""



52.3.9.	

"foo.bar.baz"	refers	to.



52.3.10.	

	(1)		(2)	



52.3.11.	

could	not	open	file	%s:	%m



52.3.12.	

BAD:				could	not	open	file	%s

BETTER:	could	not	open	file	%s	(I/O	failure)



52.3.13.	

BAD:				pg_atoi:	error	in	"z":	cannot	parse	"z"

BETTER:	invalid	input	syntax	for	integer:	"z"

BAD:				open()	failed:	%m

BETTER:	could	not	open	file	%s:	%m



52.3.14.	

Unable.	"Unable" "cannot""could	not"

Bad.	"bad	result" "" ""

Illegal.	"Illegal" "invalid"

Unknown.	 "unknown""error:	unknown	response" "Unrecognized"

BAD:				unknown	node	type

BETTER:	unrecognized	node	type:	42

	vs.	.	

May	vs.	Can	vs.	Might.	"May""You	may	borrow	my	rake."
"Can""I	can	lift	that	log." "might""It	might	rain	 today."

.	 "can't""cannot"



52.3.15.	

spec

stats

parens

auth

xact



52.3.16.	

	53.2.2	



PostgreSQL	9.6.0	
	52.	PostgreSQL



52.4.	



52.4.1.	C	

PostgreSQL	C89		C89		postgres		C	

static	inline_StaticAssert()	C	 PostgreSQL	C89	



52.4.2.	

static	inline

#define	Max(x,	y)							((x)	>	(y)	?	(x)	:	(y))

#ifndef	FRONTEND

static	inline	MemoryContext

MemoryContextSwitchTo(MemoryContext	context)

{

				MemoryContext	old	=	CurrentMemoryContext;

				CurrentMemoryContext	=	context;

				return	old;

}

#endif			/*	FRONTEND	*/

CurrentMemoryContext #ifndef	FRONTEND



52.4.3.	

	POSIX	

	latch	

static	void

handle_sighup(SIGNAL_ARGS)

{

				int									save_errno	=	errno;

				got_SIGHUP	=	true;

				SetLatch(MyLatch);

				errno	=	save_errno;

}

errno SetLatch() errno
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53.1.	
53.1.1.	
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53.1.4.		PO	

53.2.	
53.2.1.	
53.2.2.	
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53.1.	

PostgreSQL	—	 PostgreSQL



53.1.1.	

	—	

xgettext

GNU	Gettext	0.10.36

	gettext	



53.1.2.	

"PO"
	MO	

.po.mo psql.po	psql		PO	

PO	

#	comment

msgid	"original	string"

msgstr	"translated	string"

msgid	"more	original"

msgstr	"another	translated"

"string	can	be	broken	up	like	this"

...

msgid	msgstr		C	

#		#		#		PO	

#.	automatic	comment

#:	filename.c:1023

#,	flags,	flags

#.	#:	#,	

fuzzy	 c-printf-	c-



53.1.3.	

"" nls.mk

.po .po 	ISO	639-1	 fr.po_.po region

pt_BR.po

make	init-po

	 .pot .pot"" 	PO	 T"template" .po nls.mk

AVAIL_LANGUAGES	:=	de	fr

make	update-po

	pot		PO	

http://www.loc.gov/standards/iso639-2/php/English_list.php
http://www.iso.org/iso/country_names_and_code_elements


53.1.4.		PO	

PO		msgstr		fuzzy	Emacs		PO	

PO	

printf

msgstr	"Die	Datei	%2$s	hat	%1$u	Zeichen."

digits$	% printf

	PO	

cannot	open	file	%s
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53.2.	



53.2.1.	

PostgreSQL	C	

	NLS	

1.	

#ifdef	ENABLE_NLS

#include	<locale.h>

#endif

...

#ifdef	ENABLE_NLS

setlocale(LC_ALL,	"");

bindtextdomain("progname",	LOCALEDIR);

textdomain("progname");

#endif

2.	 gettext()

fprintf(stderr,	"panic	level	%d\n",	lvl);



fprintf(stderr,	gettext("panic	level	%d\n"),	lvl);

	NLS	 gettext

#define	_(x)	gettext(x)

ereport() gettext

3.	 nls.mk	makefile

CATALOG_NAME

textdomain()

AVAIL_LANGUAGES

	—	

GETTEXT_FILES

gettext "file"+

GETTEXT_TRIGGERS

func:1,2



53.2.2.	

printf("Files	were	%s.\n",	flag	?	"copied"	:	"removed");

gettext()

printf("copied	%d	file%s",	n,	n!=1	?	"s"	:	"");

if	(n==1)

				printf("copied	1	file");

else

				printf("copied	%d	files",	n):

printf("number	of	copied	files:	%d",	n);

ereport()



errmsg_plural("copied	%d	file",

														"copied	%d	files",

														n,

														n)

errmsgerrdetail ngettext	gettext	

/*	translator:	This	message	is	not	what	it	seems	to	be.	*/
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	54.	

"	1" SQL		0	

"" 	C-1 PostgreSQLlanguage_handler

	36.9	

FunctionCallInfoData

isnull FunctionCallInfoDataflinfo->fn_oid	OID

pg_proc CREATE	FUNCTIONASpg_procprosrc

	SQL	 flinfo->fn_extra

flinfo->fn_extra FmgrInfo flinfo->fn_mcxt FmgrInfo

FunctionCallInfoData

	C	

#include	"postgres.h"

#include	"executor/spi.h"

#include	"commands/trigger.h"

#include	"fmgr.h"

#include	"access/heapam.h"

#include	"utils/syscache.h"

#include	"catalog/pg_proc.h"

#include	"catalog/pg_type.h"

#ifdef	PG_MODULE_MAGIC

PG_MODULE_MAGIC;

#endif

PG_FUNCTION_INFO_V1(plsample_call_handler);

Datum

plsample_call_handler(PG_FUNCTION_ARGS)



{

				Datum										retval;

				if	(CALLED_AS_TRIGGER(fcinfo))

				{

								/*

									*	Called	as	a	trigger	procedure

									*/

								TriggerData				*trigdata	=	(TriggerData	*)	fcinfo->context;

								retval	=	...

				}

				else

				{

								/*

									*	Called	as	a	function

									*/

								retval	=	...

				}

				return	retval;

}

	36.9.6	

CREATE	FUNCTION	plsample_call_handler()	RETURNS	language_handler

				AS	'filename'

				LANGUAGE	C;

CREATE	LANGUAGE	plsample

				HANDLER	plsample_call_handler;

oid voidCREATE	FUNCTION

CheckFunctionValidatorAccess()CREATE	FUNCTION

ereport()



check_function_bodies pg_dump

FUNCTION check_function_bodies CREATE	FUNCTIONSET	

check_function_bodies	GUC	

internal void

CREATE	LANGUAGEextension CREATE	EXTENSION

src/pl
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55.2.	

55.2.1.	FDW
55.2.2.		FDW	
55.2.3.	/	FDW	
55.2.4.	FDW
55.2.5.		FDW	
55.2.6.	EXPLAINFDW
55.2.7.	ANALYZEFDW
55.2.8.	IMPORT	FOREIGN	SCHEMA	FDW	
55.2.9.		FDW	

55.3.	
55.4.	
55.5.	

:	 SQL	PostgreSQL		API	PostgreSQL	
API	
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55.1.	

FDW	C-1	C	

FDW

CREATEALTEROIDOID

ForeignDataWrapperRelationIdForeignServerRelationIdUserMappingRelationId

ForeignTableRelationId
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55.2.	

FDWpalloc FdwRoutine

FdwRoutinesrc/include/foreign/fdwapi.h



55.2.1.	FDW

void

GetForeignRelSize	(PlannerInfo	*root,

																			RelOptInfo	*baserel,

																			Oid	foreigntableid);

root

baserel->rows baserel->rows baserel->width

	55.4	

void

GetForeignPaths	(PlannerInfo	*root,

																	RelOptInfo	*baserel,

																	Oid	foreigntableid);

GetForeignRelSize

ForeignPath add_pathbaserel->pathlist

ForeignPath pathkeysFDW

	55.4	

ForeignScan	*

GetForeignPlan	(PlannerInfo	*root,

																RelOptInfo	*baserel,

																Oid	foreigntableid,

																ForeignPath	*best_path,

																List	*tlist,



																List	*scan_clauses,

																Plan	*outer_plan);

ForeignScan GetForeignRelSize ForeignPath

GetForeignPathsGetForeignJoinPathsGetForeignUpperPaths

RecheckForeignScanForeignScan foreigntableidInvalidOid

ForeignScan make_foreignscanForeignScan

	55.4	

void

BeginForeignScan	(ForeignScanState	*node,

																		int	eflags);

NULL ForeignScanState ForeignScan GetForeignPlan

eflags

(eflags	&	EXEC_FLAG_EXPLAIN_ONLY) ExplainForeignScan	

EndForeignScan

TupleTableSlot	*

IterateForeignScan	(ForeignScanState	*node);

ScanTupleSlot	NULL

EStatees_query_cxt

fdw_scan_tlist fdw_scan_tlist



PostgreSQL	—	

void

ReScanForeignScan	(ForeignScanState	*node);

void

EndForeignScan	(ForeignScanState	*node);

palloc



55.2.2.		FDW	

	FDW	

void

GetForeignJoinPaths	(PlannerInfo	*root,

																					RelOptInfo	*joinrel,

																					RelOptInfo	*outerrel,

																					RelOptInfo	*innerrel,

																					JoinType	jointype,

																					JoinPathExtraData	*extra);

GetForeignPaths

FDW	

ForeignPath ForeignScanscanrelid ForeignScan

fs_relids	FDW	FDW	 TargetEntryfdw_scan_tlist

	55.4	



55.2.3.	/	FDW	

	FDW	/

void

GetForeignUpperPaths	(PlannerInfo	*root,

																						UpperRelationKind	stage,

																						RelOptInfo	*input_rel,

																						RelOptInfo	*output_rel);

/	FDW		FDW	/ ForeignPath

add_path GetForeignJoinPaths

stage/ output_rel input_rel output_relForeignPathinput_rel

	55.4	



55.2.4.	FDW

FDWFDW

void

AddForeignUpdateTargets	(Query	*parsetree,

																									RangeTblEntry	*target_rte,

																									Relation	target_relation);

UPDATEDELETEFDWID "junk" UPDATEDELETE

parsetree->targetListTargetEntry resjunk	=	trueresname

ctidNwholerowwholerowNjunk

parsetree

AddForeignUpdateTargetsNULL DELETE UPDATEFDW

List	*

PlanForeignModify	(PlannerInfo	*root,

																			ModifyTable	*plan,

																			Index	resultRelation,

																			int	subplan_index);

FDW

root planModifyTable fdwPrivLists resultRelation

subplan_indexModifyTable plan->plansplan

	55.4	



PlanForeignModifyNULL BeginForeignModifyfdw_private	NIL

void

BeginForeignModify	(ModifyTableState	*mtstate,

																				ResultRelInfo	*rinfo,

																				List	*fdw_private,

																				int	subplan_index,

																				int	eflags);

mtstateModifyTable rinfoResultRelInfoResultRelInfori_FdwState

FDW fdw_privatePlanForeignModify subplan_index

eflags

(eflags	&	EXEC_FLAG_EXPLAIN_ONLY) ExplainForeignModify

EndForeignModify

BeginForeignModifyNULL

TupleTableSlot	*

ExecForeignInsert	(EState	*estate,

																			ResultRelInfo	*rinfo,

																			TupleTableSlot	*slot,

																			TupleTableSlot	*planSlot);

estate rinfoResultRelInfo slot planSlotModifyTable

slot "junk"INSERTplanSlot

	NULL	



INSERTRETURNINGAFTER	ROW	FDW	 RETURNING

ExecForeignInsertNULL

TupleTableSlot	*

ExecForeignUpdate	(EState	*estate,

																			ResultRelInfo	*rinfo,

																			TupleTableSlot	*slot,

																			TupleTableSlot	*planSlot);

estate rinfoResultRelInfo slot planSlotModifyTable

slot "junk"INSERTplanSlot AddForeignUpdateTargetsjunk

	NULL	

UPDATERETURNINGAFTER	ROW	FDW	 RETURNING

ExecForeignUpdateNULL

TupleTableSlot	*

ExecForeignDelete	(EState	*estate,

																			ResultRelInfo	*rinfo,

																			TupleTableSlot	*slot,

																			TupleTableSlot	*planSlot);

estate rinfoResultRelInfo slot planSlotModifyTable

AddForeignUpdateTargets

	NULL	

DELETERETURNINGAFTER	ROW	FDW	 RETURNING



ExecForeignDeleteNULL

void

EndForeignModify	(EState	*estate,

																		ResultRelInfo	*rinfo);

palloc

EndForeignModifyNULL

int

IsForeignRelUpdatable	(Relation	rel);

CMD_INSERT)	=	8INSERT	 (1	<<	CMD_DELETE)	=	16DELETE

IsForeignRelUpdatableNULLFDWExecForeignInsertExecForeignUpdate

ExecForeignDeleteFDW information_schema

bool

PlanDirectModify	(PlannerInfo	*root,

																		ModifyTable	*plan,

																		Index	resultRelation,

																		int	subplan_index);

truefalse

EndDirectModify PlanForeignModify

ForeignScan ForeignScan



UPDATECMD_INSERTINSERTCMD_DELETEDELETE

	55.4	

PlanDirectModifyNULL

void

BeginDirectModify	(ForeignScanState	*node,

																			int	eflags);

NULL ForeignScanState ForeignScan PlanDirectModify

eflags

(eflags	&	EXEC_FLAG_EXPLAIN_ONLY) ExplainDirectModify

EndDirectModify

BeginDirectModifyNULL

TupleTableSlot	*

IterateDirectModify	(ForeignScanState	*node);

INSERTUPDATEDELETERETURNING	NULL RETURNING

ScanTupleSlot EStatees_result_relation_info-

>ri_projectReturning->pi_exprContext->ecxt_scantuple	NULL

BeginDirectModify

fdw_scan_tlist RETURNING fdw_scan_tlist

RETURNING	FDW	FDW	 EXPLAIN	ANALYZEForeignScanState



IterateDirectModifyNULL

void

EndDirectModify	(ForeignScanState	*node);

	palloc	

EndDirectModifyNULL



55.2.5.		FDW	

	FDW	 	55.5	

RowMarkType

GetForeignRowMarkType	(RangeTblEntry	*rte,

																							LockClauseStrength	strength);

rteRangeTblEntry strengthFOR	UPDATE/SHARE

UPDATEDELETESELECT	FOR	UPDATE/SHARE

GetForeignRowMarkTypeNULLROW_MARK_COPY RefetchForeignRow

	55.5	

HeapTuple

RefetchForeignRow	(EState	*estate,

																			ExecRowMark	*erm,

																			Datum	rowid,

																			bool	*updated);

estate erm ExecRowMark

NULLerm->markType

ROW_MARK_COPY

*updatedtrue	FDW	



erm->waitPolicySKIP	LOCKEDNULL

rowidctid rowidDatum tid	API		ID	

RefetchForeignRowNULL

	55.5	

bool

RecheckForeignScan	(ForeignScanState	*node,	TupleTableSlot	*slot);

RecheckForeignScan

GetExistingLocalJoinPath	NULL



55.2.6.	EXPLAINFDW

void

ExplainForeignScan	(ForeignScanState	*node,

																				ExplainState	*es);

EXPLAIN ExplainPropertyTextEXPLAIN es ForeignScanState

ANALYZE

ExplainForeignScanNULLEXPLAIN

void

ExplainForeignModify	(ModifyTableState	*mtstate,

																						ResultRelInfo	*rinfo,

																						List	*fdw_private,

																						int	subplan_index,

																						struct	ExplainState	*es);

EXPLAIN ExplainPropertyTextEXPLAIN es ModifyTableState

ANALYZE BeginForeignModify

ExplainForeignModifyNULLEXPLAIN

void

ExplainDirectModify	(ForeignScanState	*node,

																					ExplainState	*es);

EXPLAIN ExplainPropertyTextEXPLAIN es

ForeignScanState



ExplainDirectModifyNULLEXPLAIN



55.2.7.	ANALYZEFDW

bool

AnalyzeForeignTable	(Relation	relation,

																					AcquireSampleRowsFunc	*func,

																					BlockNumber	*totalpages);

ANALYZEFDW true func totalpages false

FDW AnalyzeForeignTableNULL

int

AcquireSampleRowsFunc	(Relation	relation,	int	elevel,

																							HeapTuple	*rows,	int	targrows,

																							double	*totalrows,

																							double	*totaldeadrows);

targrowsrows totalrowstotaldeadrowsFDW

	0	



55.2.8.	IMPORT	FOREIGN	SCHEMA	FDW	

List	*

ImportForeignSchema	(ImportForeignSchemaStmt	*stmt,	Oid	serverOid);

IMPORT	FOREIGN	SCHEMA	OID		C	
FOREIGN	TABLE

ImportForeignSchemaStmt remote_schema list_type

FDW_IMPORT_SCHEMA_ALL table_list

FDW_IMPORT_SCHEMA_LIMIT_TOtable_list

FDW_IMPORT_SCHEMA_EXCEPTtable_list options	FDW	

FDW	 NOT	NULL	FDW	

FDW	 ImportForeignSchemaStmtlocal_schema CREATE	FOREIGN	TABLE

FDW	 list_typetable_list IsImportableForeignTable()

	FDW	 ImportForeignSchemaNULL



55.2.9.		FDW	

ForeignScan ForeignScan

bool

IsForeignScanParallelSafe(PlannerInfo	*root,	RelOptInfo	*rel,

																										RangeTblEntry	*rte);

Size

EstimateDSMForeignScan(ForeignScanState	*node,	ParallelContext	*pcxt);

void

InitializeDSMForeignScan(ForeignScanState	*node,	ParallelContext	*pcxt,

																									void	*coordinate);

coordinate EstimateDSMForeignScan

void

InitializeWorkerForeignScan(ForeignScanState	*node,	shm_toc	*toc,

																												void	*coordinate);

InitializeDSMForeignScan
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55.3.	

FDWFDW

ForeignDataWrapper	*

GetForeignDataWrapper(Oid	fdwid);

	OID	 ForeignDataWrapper ForeignDataWrapper

foreign/foreign.h

ForeignServer	*

GetForeignServer(Oid	serverid);

	OID	 ForeignServer ForeignServer foreign/foreign.h

UserMapping	*

GetUserMapping(Oid	userid,	Oid	serverid);

UserMapping PUBLIC

ForeignTable	*

GetForeignTable(Oid	relid);

	OID	 ForeignTable ForeignTable foreign/foreign.h

List	*

GetForeignColumnOptions(Oid	relid,	AttrNumber	attnum);



	OID	FDW DefElem

OID

ForeignDataWrapper	*

GetForeignDataWrapperByName(const	char	*name,	bool	missing_ok);

ForeignDataWrappermissing_ok	NULL

ForeignServer	*

GetForeignServerByName(const	char	*name,	bool	missing_ok);

ForeignServermissing_ok	NULL
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55.4.	

FDW
GetForeignRelSizeGetForeignPathsGetForeignPlanPlanForeignModifyGetForeignJoinPaths

PlanDirectModifyPostgreSQL

rootbaserel baserel->baserestrictinfo WHEREFDW

baserel->reltarget->exprs ForeignScan

FDWFDWpalloc

baserel->fdw_privatevoidFDW RelOptInfoNULL

GetForeignRelSizeGetForeignPaths/ GetForeignPathsGetForeignPlan

GetForeignPathsForeignPathfdw_private fdw_privateList

nodeToString

GetForeignPlanForeignPathfdw_private ForeignPathfdw_exprs

fdw_private copyObject fdw_private	NIL	 fdw_exprs

GetForeignPlan scan_clauses	baserel->baserestrictinfo

FDW RestrictInfoscan_clauses	 extract_actual_clauses

FDW

FDW foreign_variable	=	sub_expression sub_expression

GetForeignPaths fdw_privateRestrictInfo GetForeignPlan

scan_clauses	 sub_expressionfdw_exprs fdw_private WHERE



foreign_variable	=	$1 fdw_exprs

fdw_recheck_qualsRecheckForeignScan

fdw_recheck_qualsRecheckForeignScan	NULL	

	FDW	 ForeignScanfdw_scan_tlist	FDW	 NIL- NIL	Var	

TargetEntry	FDW		FDW	 fdw_scan_tlist

GetForeignJoinPaths fdw_scan_tlist

FDW

>baserestrictinfo "" param_info get_baserel_parampathinfo

GetForeignPlan local_variablefdw_exprs

	FDW	 GetForeignJoinPathsGetForeignPathsForeignPath

GetForeignPlan baserestrictinfo extra->restrictlist

GetForeignJoinPaths

FDW	FDW	

GetForeignPlan	FDW

/

	55.2.4	 PlanForeignModify ModifyTableFDW	

UPPERREL_FINAL ModifyTable SELECT	FOR	UPDATE	55.2.5	

UPPERREL_FINAL

UPDATEDELETE PlanForeignModifyPlanDirectModifyRelOptInfo

baserel->fdw_private INSERT RelOptInfoPlanForeignModifyList

ForeignScanfdw_private copyObject



ON	CONFLICTINSERT ON	CONFLICT	DO	UPDATE
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55.5.	

	FDW		FDW	

PostgreSQL

PostgreSQL	FDW		FDW	 	55.2.5	 	API	
PostgreSQL	9.5		FDW	

READ	COMMITTED PostgreSQL PostgreSQL	TID	

	TID		FDW		FDW	

UPDATEDELETEForeignScan SELECT	FOR	UPDATE	relid	 root-

>parse->resultRelationExecRelationIsTargetRelation()	FDW	

UPDATE/DELETE ExecForeignUpdateExecForeignDelete

SELECT	FOR	UPDATE/SHARE ForeignScanSELECT	FOR	UPDATE/SHARE

	55.2.5	 GetForeignRowMarkType

ROW_MARK_EXCLUSIVEROW_MARK_NOKEYEXCLUSIVEROW_MARK_SHARE

ROW_MARK_KEYSHARE get_plan_rowmarkExecFindRowMark

strengthLCS_NONE

UPDATEDELETESELECT	FOR	UPDATE/SHARE LCS_NONE

GetForeignRowMarkTypeROW_MARK_REFERENCE	 markType

RefetchForeignRow GetForeignRowMarkType LCS_NONE

ROW_MARK_COPY

src/include/nodes/lockoptions.hsrc/include/nodes/plannodes.h

RowMarkTypePlanRowMark src/include/nodes/execnodes.hExecRowMark
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	56.	

PostgreSQLTABLESAMPLE	 	SQL	 BERNOULLISYSTEM	

	SQL		SQL		C		

method_name(internal)	RETURNS	tsm_handler

TABLESAMPLE	 internal	

	 	C		SQL		 	56.1	

TsmRoutine

List	*parameterTypes

	OID	 TABLESAMPLE		OID	

bool	repeatable_across_queries

true	 REPEATABLE	

bool	repeatable_across_scans

true	 	

TsmRoutine	 src/include/access/tsmapi.h
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57.1.	
57.2.	
57.3.	

PostgreSQL
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57.1.	

typedef	void	(*set_rel_pathlist_hook_type)	(PlannerInfo	*root,

																																												RelOptInfo	*rel,

																																												Index	rti,

																																												RangeTblEntry	*rte);

extern	PGDLLIMPORT	set_rel_pathlist_hook_type	set_rel_pathlist_hook;

typedef	struct	CustomPath

{

				Path						path;

				uint32				flags;

				List					*custom_paths;

				List					*custom_private;

				const	CustomPathMethods	*methods;

}	CustomPath;

path flags CUSTOMPATH_SUPPORT_BACKWARD_SCAN

CUSTOMPATH_SUPPORT_MARK_RESTORE custom_pathsPath Plan

custom_private nodeToString methods LibraryName

SymbolName

typedef	void	(*set_join_pathlist_hook_type)	(PlannerInfo	*root,

																																													RelOptInfo	*joinrel,

																																													RelOptInfo	*outerrel,

																																													RelOptInfo	*innerrel,

																																													JoinType	jointype,



																																													JoinPathExtraData	*extra);

extern	PGDLLIMPORT	set_join_pathlist_hook_type	set_join_pathlist_hook;



57.1.1.	

Plan	*(*PlanCustomPath)	(PlannerInfo	*root,

																									RelOptInfo	*rel,

																									CustomPath	*best_path,

																									List	*tlist,

																									List	*clauses,

																									List	*custom_plans);

CustomScan 	57.2	
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57.2.	

typedef	struct	CustomScan

{

				Scan						scan;

				uint32				flags;

				List					*custom_plans;

				List					*custom_exprs;

				List					*custom_private;

				List					*custom_scan_tlist;

				Bitmapset	*custom_relids;

				const	CustomScanMethods	*methods;

}	CustomScan;

scan flags CustomPath custom_plansPlan

custom_exprssetrefs.csubselect.c custom_private

custom_scan_tlist	NIL custom_scan_tlist-Var	

custom_relids methods

CustomScan scan.scanrelid scan.scanrelid

copyObject "custom" CustomScanCustomScan CustomPath

CustomScanState



57.2.1.	

Node	*(*CreateCustomScanState)	(CustomScan	*cscan);

CustomScanCustomScanStateCustomScanState methods

ExecInitCustomScan BeginCustomScan



PostgreSQL	9.6.0	
	57.	



57.3.	

CustomScan CustomScanState

typedef	struct	CustomScanState

{

				ScanState	ss;

				uint32				flags;

				const	CustomExecMethods	*methods;

}	CustomScanState;

ss ss.ss_currentRelation	NULL flags CustomPathCustomScan

methods CustomScanState copyObject



57.3.1.	

void	(*BeginCustomScan)	(CustomScanState	*node,

																									EState	*estate,

																									int	eflags);

CustomScanState ExecInitCustomScan

TupleTableSlot	*(*ExecCustomScan)	(CustomScanState	*node);

ps_ResultTupleSlot

void	(*EndCustomScan)	(CustomScanState	*node);

CustomScanState

void	(*ReScanCustomScan)	(CustomScanState	*node);

void	(*MarkPosCustomScan)	(CustomScanState	*node);

RestrPosCustomScan CUSTOMPATH_SUPPORT_MARK_RESTORE

void	(*RestrPosCustomScan)	(CustomScanState	*node);



MarkPosCustomScan CUSTOMPATH_SUPPORT_MARK_RESTORE

Size	(*EstimateDSMCustomScan)	(CustomScanState	*node,

																															ParallelContext	*pcxt);

void	(*InitializeDSMCustomScan)	(CustomScanState	*node,

																																	ParallelContext	*pcxt,

																																	void	*coordinate);

coordinateEstimateDSMCustomScan

void	(*InitializeWorkerCustomScan)	(CustomScanState	*node,

																																				shm_toc	*toc,

																																				void	*coordinate);

InitializeDSMCustomScan

void	(*ExplainCustomScan)	(CustomScanState	*node,

																											List	*ancestors,

																											ExplainState	*es);

EXPLAIN ScanState
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	58.	

58.1.	
58.2.	
58.3.	PostgreSQL	GEQO

58.3.1.	GEQO
58.3.2.	PostgreSQL	GEQO

58.4.	

:	 Written	by	Martin	Utesch	(<utesch@aut.tu-freiberg.de>)	for

the	Institute	of	Automatic	Control	at	the	University	of	Mining	and
Technology	in	Freiberg,	Germany.

mailto:utesch@aut.tu-freiberg.de
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58.1.	

PostgreSQL indexes
	GIN

PostgreSQL	IBM		R	 PostgreSQL

PostgreSQLDBMS	
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58.2.	

GA

comp.ai.genetic	FAQGA GA

	58-1.	

P(t) 	t

P''(t) 	t

+=========================================+

|>>>>>>>>>>>		Algorithm	GA		<<<<<<<<<<<<<<|

+=========================================+

|	INITIALIZE	t	:=	0																							|

+=========================================+

|	INITIALIZE	P(t)																									|

+=========================================+

|	evaluate	FITNESS	of	P(t)																|

+=========================================+

|	while	not	STOPPING	CRITERION	do									|

|			+-------------------------------------+

|			|	P'(t)		:=	RECOMBINATION{P(t)}							|

|			+-------------------------------------+

|			|	P''(t)	:=	MUTATION{P'(t)}											|

|			+-------------------------------------+

|			|	P(t+1)	:=	SELECTION{P''(t)	+	P(t)}		|

|			+-------------------------------------+

|			|	evaluate	FITNESS	of	P''(t)										|

|			+-------------------------------------+

|			|	t	:=	t	+	1																										|

+===+=====================================+



PostgreSQL	GEQO
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58.3.	PostgreSQL	GEQO

GEQOTSP

			/\

		/\	2

	/\	3

4		1

	'4-1-3-2'	'4'		'1'	'3'	'2'	1234	

PostgreSQLGEQO

	GA

GATSP

TSP

GEQO	D.	Whitley	

GEQOPostgreSQL



58.3.1.	 GEQO

GEQO GEQO "" 	—	

"" 	GEQO	 geqo_seed geqo_seed

geqo_seed



58.3.2.	PostgreSQL	GEQO

src/backend/optimizer/geqo/geqo_main.c

gimme_number_generations

	TSP		GA		TSP	
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58.4.	

The	Hitch-Hiker's	Guide	to	Evolutionary	Computation,	(FAQ	for
news://comp.ai.genetic)

Evolutionary	Computation	and	its	application	to	art	and	design,	by
Craig	Reynolds

Fundamentals	of	Database	Systems

	The	design	and	implementation	of	the	POSTGRES	query	optimizer

PostgreSQL	GEQO

http://www.aip.de/~ast/EvolCompFAQ/
news://comp.ai.genetic
http://www.red3d.com/cwr/evolve.html
http://db.cs.berkeley.edu/papers/UCB-MS-zfong.pdf
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	59.	

59.1.		API	
59.2.	
59.3.	
59.4.	
59.5.	
59.6.	

PostgreSQL	

PostgreSQL pg_class	 	65.6	

TIDs	TID	 	65.6	 		MVCC	
HOT	

	API	
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59.1.		API	

pg_am pg_amCREATE	ACCESS	METHODDROP	ACCESS	METHOD

SQL	

internalindex_am_handler

IndexAmRoutine API		C		SQL	

59.2	

IndexAmRoutine

typedef	struct	IndexAmRoutine

{

				NodeTag					type;

				/*

					*	Total	number	of	strategies	(operators)	by	which	we	can	traverse/search

					*	this	AM.		Zero	if	AM	does	not	have	a	fixed	set	of	strategy	assignments.

					*/

				uint16						amstrategies;

				/*	total	number	of	support	functions	that	this	AM	uses	*/

				uint16						amsupport;

				/*	does	AM	support	ORDER	BY	indexed	column's	value?	*/

				bool								amcanorder;

				/*	does	AM	support	ORDER	BY	result	of	an	operator	on	indexed	column?	*/

				bool								amcanorderbyop;

				/*	does	AM	support	backward	scanning?	*/

				bool								amcanbackward;

				/*	does	AM	support	UNIQUE	indexes?	*/

				bool								amcanunique;

				/*	does	AM	support	multi-column	indexes?	*/

				bool								amcanmulticol;

				/*	does	AM	require	scans	to	have	a	constraint	on	the	first	index	column?	*/

				bool								amoptionalkey;

				/*	does	AM	handle	ScalarArrayOpExpr	quals?	*/

				bool								amsearcharray;

				/*	does	AM	handle	IS	NULL/IS	NOT	NULL	quals?	*/

				bool								amsearchnulls;

				/*	can	index	storage	data	type	differ	from	column	data	type?	*/

				bool								amstorage;



				/*	can	an	index	of	this	type	be	clustered	on?	*/

				bool								amclusterable;

				/*	does	AM	handle	predicate	locks?	*/

				bool								ampredlocks;

				/*	type	of	data	stored	in	index,	or	InvalidOid	if	variable	*/

				Oid									amkeytype;

				/*	interface	functions	*/

				ambuild_function	ambuild;

				ambuildempty_function	ambuildempty;

				aminsert_function	aminsert;

				ambulkdelete_function	ambulkdelete;

				amvacuumcleanup_function	amvacuumcleanup;

				amcanreturn_function	amcanreturn;			/*	can	be	NULL	*/

				amcostestimate_function	amcostestimate;

				amoptions_function	amoptions;

				amproperty_function	amproperty;					/*	can	be	NULL	*/

				amvalidate_function	amvalidate;

				ambeginscan_function	ambeginscan;

				amrescan_function	amrescan;

				amgettuple_function	amgettuple;					/*	can	be	NULL	*/

				amgetbitmap_function	amgetbitmap;			/*	can	be	NULL	*/

				amendscan_function	amendscan;

				ammarkpos_function	ammarkpos;							/*	can	be	NULL	*/

				amrestrpos_function	amrestrpos;					/*	can	be	NULL	*/

}	IndexAmRoutine;

pg_opfamily	pg_opclass	pg_amop

pg_class pg_index	—		

IndexAmRoutine amcanunique	59.5	 amcanmulticol

amoptionalkey amcanmulticol amoptionalkey	

amoptionalkey	AM	 amoptionalkey	

	 amoptionalkey	 	(a,b) WHERE	a	=	4	

4		b		OK	 amsearchnullsIS	NULLIS	NOT	NULL
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59.2.	

IndexAmRoutine

IndexBuildResult	*

ambuild	(Relation	heapRelation,

									Relation	indexRelation,

									IndexInfo	*indexInfo);

void

ambuildempty	(Relation	indexRelation);

	 INIT_FORKNUM	

bool

aminsert	(Relation	indexRelation,

										Datum	*values,

										bool	*isnull,

										ItemPointer	heap_tid,

										Relation	heapRelation,

										IndexUniqueCheck	checkUnique);

valuesisnull heap_tid	TID	 amcanunique

	59.5	 heapRelation

checkUniqueUNIQUE_CHECK_PARTIAL	TRUE		FALSE		

	FALSE	

aminsert



IndexBulkDeleteResult	*

ambulkdelete	(IndexVacuumInfo	*info,

														IndexBulkDeleteResult	*stats,

														IndexBulkDeleteCallback	callback,

														void	*callback_state);

"" callback callback(TID,	callback_state)	returns

bool	TID		NULL		palloc		

NULL		OK	

maintenance_work_mem ambulkdelete stats VACUUM	NULL

AM	 stats ambulkdelete

IndexBulkDeleteResult	*

amvacuumcleanup	(IndexVacuumInfo	*info,

																	IndexBulkDeleteResult	*stats);

VACUUM ambulkdelete statsambulkdelete		NULL

ambulkdelete	NULL	palloc	 pg_classVACUUM	

VERBOSE VACUUM	NULL	

PostgreSQL	8.4	 amvacuumcleanupANALYZE stats	NULL	

info->analyze_only

bool

amcanreturn	(Relation	indexRelation,	int	attno);

IndexTuple 	1		attno		1	TRUE	FALSE	

IndexAmRoutineamcanreturn	NULL



void

amcostestimate	(PlannerInfo	*root,

																IndexPath	*path,

																double	loop_count,

																Cost	*indexStartupCost,

																Cost	*indexTotalCost,

																Selectivity	*indexSelectivity,

																double	*indexCorrelation);

	59.6	

bytea	*

amoptions	(ArrayType	*reloptions,

											bool	validate);

	reloptions		reloptions	

bytea	relcache	 rd_options bytea	 StdRdOptions validate

validate

	NULL		OK

bool

amproperty	(Oid	index_oid,	int	attno,

												IndexAMProperty	prop,	const	char	*propname,

												bool	*res,	bool	*isnull);

ampropertypg_index_column_has_property IndexAmRoutine

amproperty	NULL pg_indexam_has_property	0	 index_oidattno

amproperty pg_index_has_propertyindex_oid	0	 attnoamproperty

pg_index_column_has_propertyindex_oidattnoamproperty prop

propname propAMPROP_UNKNOWNpropname pg_strcasecmp

prop	 ampropertytrue *res	NULL	 *isnulltrue false

ampropertyfalse



AMPROP_DISTANCE_ORDERABLE	NULL amcanreturn

AMPROP_RETURNABLE

bool

amvalidate	(Oid	opclassoid);

	opclass	

WHERE 	59.3	 "" ""

IndexScanDesc

ambeginscan	(Relation	indexRelation,

													int	nkeys,

													int	norderbys);

nkeysnorderbys	palloc	 RelationGetIndexScan()

ambeginscan amrescan

void

amrescan	(IndexScanDesc	scan,

										ScanKey	keys,

										int	nkeys,

										ScanKey	orderbys,

										int	norderbys);

boolean

amgettuple	(IndexScanDesc	scan,

												ScanDirection	direction);



	TRUE	FALSE	TRUE		TID	

" 		 amgettuplescan->xs_recheck		TRUE	

FALSEFALSE	TRUE		

amcanreturn	TRUE	AM	 scan->xs_want_itup scan->xs_itup

IndexTuple scan->xs_itupdesc amgettupleamrescanamendscan

"" amgettuple IndexAmRoutineamgettuple	NULL

int64

amgetbitmap	(IndexScanDesc	scan,

													TIDBitmap	*tbm);

TIDBitmap	ID		OR		AM		ID	

amgetbitmap	ID	 amgettuple	 xs_recheck

amgetbitmap	 amgettuple 	59.3	 amgetbitmap

"bitmap" amgetbitmap IndexAmRoutineamgetbitmap	NULL

void

amendscan	(IndexScanDesc	scan);

scan	pin	

void

ammarkpos	(IndexScanDesc	scan);



ammarkpos IndexAmRoutineammarkpos	NULL

void

amrestrpos	(IndexScanDesc	scan);

amrestrpos IndexAmRoutineamrestrpos	NULL

	API	
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59.3.	

	TID	regurgitating

WHERE WHEREindex_key	operator	constant	AND		—	

	

	

	B-	 amrescan amrescan""

amcanorderb-tree

amcanorderbyop ORDER	BY	index_key	operator

amrescan

amgettupledirection	 ForwardScanDirection

BackwardScanDirectionamrescanBackwardScanDirection	

amgettuple amcanorder amgettuple amcanbackward

"" ammarkpos IndexAmRoutine

NULL	

)

	TID	TID		I/O	MVCC	



amgettupleamgetbitmap amgettuple/ amgetbitmapamgettuple

amgetbitmap	 amgetbitmapdirection

amgetbitmap 	59.4	 amgetbitmap

	API		API amgetbitmap
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59.4.	

PostgreSQL	 AccessShareLock

REINDEX

b-tree	

src/backend/access/hash/README

		 PostgreSQL	

VACUUM

amgettuple	pin	 ambulkdelete	pin	

VACUUM VACUUM	

	MVCC		

"" ambulkdelete	pin	 VACUUM

"" "" 	TID		MVCC		MVCC	

amgetbitmap	pin	MVCC	

ampredlocks--
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59.5.	

PostgreSQL	SQL			 amcanunique	b-tree	

	MVCC	MVCC	

	 UPDATE	UPDATE	

	

“”“	HOT	
”	aminsert		checkUnique	

UNIQUE_CHECK_NO

UNIQUE_CHECK_YES	

UNIQUE_CHECK_PARTIAL PostgreSQL aminsert	FALSE	

	FALSE	

UNIQUE_CHECK_EXISTING aminsert 	

UNIQUE_CHECK_EXISTING aminsert
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amcostestimate	WHERE		ORDER	BY		WHERE	

amcostestimate

amcostestimate	signature

void

amcostestimate	(PlannerInfo	*root,

																IndexPath	*path,

																double	loop_count,

																Cost	*indexStartupCost,

																Cost	*indexTotalCost,

																Selectivity	*indexSelectivity,

																double	*indexCorrelation);

root

path

loop_count

	1	

*indexStartupCost



*indexTotalCost

*indexSelectivity

*indexCorrelation

	C		SQL	/

src/backend/optimizer/path/costsize.c seq_page_cost

random_page_costcpu_index_tuple_cost cpu_operator_cost

	CPU	

"" 	

indexSelectivity	

indexCorrelation	-1.0		1.0

loop_count



1.	

*indexSelectivity	=	clauselist_selectivity(root,	path->indexquals,

																																											path->indexinfo->rel->relid,

																																											JOIN_INNER,	NULL);

2.	 indexSelectivity

3.	 indexSelectivity

4.	

/*

	*	Our	generic	assumption	is	that	the	index	pages	will	be	read

	*	sequentially,	so	they	cost	seq_page_cost	each,	not	random_page_cost.

	*	Also,	we	charge	for	evaluation	of	the	indexquals	at	each	index	row.

	*	All	the	costs	are	assumed	to	be	paid	incrementally	during	the	scan.

	*/

cost_qual_eval(&index_qual_cost,	path->indexquals,	root);

*indexStartupCost	=	index_qual_cost.startup;

*indexTotalCost	=	seq_page_cost	*	numIndexPages	+

				(cpu_index_tuple_cost	+	index_qual_cost.per_tuple)	*	numIndexTuples;

amortization

5.	 	pg_statistic	



src/backend/utils/adt/selfuncs.c

WAL	
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	60.	WAL	

	WAL		WAL		WAL		WAL	

	WAL		API	 access/generic_xlog.h

access/transam/generic_xlog.c

	WAL		WAL	

1.	 state	=	GenericXLogStart(relation)	—		WAL	

2.	 page	=	GenericXLogRegisterBuffer(state,	buffer,	flags)	—	

WAL	

	WAL	 GenericXLogRegisterBuffer

3.	

4.	 GenericXLogFinish(state)	—		WAL	

GenericXLogAbort(state)	WAL	

	WAL	

GenericXLogRegisterBuffer()	WAL	

	pin/unpin	/ GenericXLogRegisterBuffer()

GenericXLogFinish()

	2	3

	WAL	 MAX_GENERIC_XLOG_PAGES



	WAL	 pd_lowerpd_upper

GenericXLogStart() GenericXLogStart()GenericXLogFinish()

GenericXLogFinish() GenericXLogAbort()

GenericXLogFinish()	LSN

	WAL	

	WAL	

GENERIC_XLOG_FULL_IMAGE	WAL	

GiST	
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	61.	GiST	

61.1.	
61.2.	
61.3.	
61.4.	
61.5.	

WAL	
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61.1.	

GiSTB	R	 GiST

GiST

	GiST	 	Marcel	Kornacker	 Access	Methods	for	Next-Generation
Database	SystemsPostgreSQLGiST	Teodor	Sigaev		Oleg	Bartunov	

GiST	

http://gist.cs.berkeley.edu/
http://www.sai.msu.su/~megera/postgres/gist/papers/concurrency/access-methods-for-next-generation.pdf.gz
http://www.sai.msu.su/~megera/postgres/gist/
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61.2.	

PostgreSQL	61-1 GiST	F GiST

	61-1.	 GiST

box_ops box &&	&>	&<	&<|	>>	<<	<<|	<@	@>	@	|&>	|>>	~
~=

	

circle_ops circle &&	&>	&<	&<|	>>	<<	<<|	<@	@>	@	|&>	|>>	~
~=

<->

inet_ops inet,
cidr

&&	>>	>>=	>	>=	<>	<<	<<=	<	<=	= 	

point_ops point >>	>^	<<	<@	<@	<@	<^	~= <->

poly_ops polygon &&	&>	&<	&<|	>>	<<	<<|	<@	@>	@	|&>	|>>	~
~=

<->

range_ops &&	&>	&<	>>	<<	<@	-|-	=	@>	@> 	
tsquery_ops tsquery <@	@> 	
tsvector_ops tsvector @@ 	

inet_opsinetcidr CREATE	INDEX

CREATE	INDEX	ON	my_table	USING	GIST	(my_inet_column	inet_ops);
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61.3.	

PostgreSQL

PostgreSQL	B	 "imagex		imagey	" "imagex		imagey	"
"imagex		imagey	" "" "" "" GiST "" ""

GiSTB	R	 GiST

GiST sameconsistentunion penaltypicksplit compress

decompress	C	 PostgreSQL varlena	SQL	 CREATE

OPERATOR	CLASSSTORAGE distance fetch

consistent

pq"" "indexed_columnindexable_operator	q"

true recheck recheck	=	false recheck	=	true

indexable_operator GiST

SQL

CREATE	OR	REPLACE	FUNCTION	my_consistent(internal,	data_type,	smallint,	oid,	internal)

RETURNS	bool

AS	'MODULE_PATHNAME'

LANGUAGE	C	STRICT;

	C	



PG_FUNCTION_INFO_V1(my_consistent);

Datum

my_consistent(PG_FUNCTION_ARGS)

{

				GISTENTRY		*entry	=	(GISTENTRY	*)	PG_GETARG_POINTER(0);

				data_type		*query	=	PG_GETARG_DATA_TYPE_P(1);

				StrategyNumber	strategy	=	(StrategyNumber)	PG_GETARG_UINT16(2);

				/*	Oid	subtype	=	PG_GETARG_OID(3);	*/

				bool							*recheck	=	(bool	*)	PG_GETARG_POINTER(4);

				data_type		*key	=	DatumGetDataType(entry->key);

				bool								retval;

				/*

					*	

					*

					*		GIST_LEAF(entry)	

					*		=		union()

					*	

					*/

				*recheck	=	true;								/*		false	*/

				PG_RETURN_BOOL(retval);

}

keyquery StrategyNumber	—	 CREATE	OPERATOR	CLASS

query query consistent

union

SQL

CREATE	OR	REPLACE	FUNCTION	my_union(internal,	internal)

RETURNS	storage_type

AS	'MODULE_PATHNAME'

LANGUAGE	C	STRICT;



	C	

PG_FUNCTION_INFO_V1(my_union);

Datum

my_union(PG_FUNCTION_ARGS)

{

				GistEntryVector	*entryvec	=	(GistEntryVector	*)	PG_GETARG_POINTER(0);

				GISTENTRY		*ent	=	entryvec->vector;

				data_type		*out,

															*tmp,

															*old;

				int									numranges,

																i	=	0;

				numranges	=	entryvec->n;

				tmp	=	DatumGetDataType(ent[0].key);

				out	=	tmp;

				if	(numranges	==	1)

				{

								out	=	data_type_deep_copy(tmp);

								PG_RETURN_DATA_TYPE_P(out);

				}

				for	(i	=	1;	i	<	numranges;	i++)

				{

								old	=	out;

								tmp	=	DatumGetDataType(ent[i].key);

								out	=	my_union_implementation(out,	tmp);

				}

				PG_RETURN_DATA_TYPE_P(out);

}

union(X,	Y,	Z)	=	union(union(X,	Y),	Z)

union unionpalloc()

unioninternalGistEntryVector union



compress

SQL

CREATE	OR	REPLACE	FUNCTION	my_compress(internal)

RETURNS	internal

AS	'MODULE_PATHNAME'

LANGUAGE	C	STRICT;

	C	

PG_FUNCTION_INFO_V1(my_compress);

Datum

my_compress(PG_FUNCTION_ARGS)

{

				GISTENTRY		*entry	=	(GISTENTRY	*)	PG_GETARG_POINTER(0);

				GISTENTRY		*retval;

				if	(entry->leafkey)

				{

								/*		entry->key	*/

								compressed_data_type	*compressed_data	=	palloc(sizeof(compressed_data_type));

								/*		entry->key	...		*compressed_data	*/

								retval	=	palloc(sizeof(GISTENTRY));

								gistentryinit(*retval,	PointerGetDatum(compressed_data),

																						entry->rel,	entry->page,	entry->offset,	FALSE);

				}

				else

				{

								/*		*/

								retval	=	entry;

				}

				PG_RETURN_POINTER(retval);

}



compressed_data_type

decompress

compress	GiST	

SQL

CREATE	OR	REPLACE	FUNCTION	my_decompress(internal)

RETURNS	internal

AS	'MODULE_PATHNAME'

LANGUAGE	C	STRICT;

	C	

PG_FUNCTION_INFO_V1(my_decompress);

Datum

my_decompress(PG_FUNCTION_ARGS)

{

				PG_RETURN_POINTER(PG_GETARG_POINTER(0));

}

penalty

"" penalty penalty

SQL

CREATE	OR	REPLACE	FUNCTION	my_penalty(internal,	internal,	internal)

RETURNS	internal

AS	'MODULE_PATHNAME'

LANGUAGE	C	STRICT;		--	in	some	cases	penalty	functions	need	not	be	strict



	C	

PG_FUNCTION_INFO_V1(my_penalty);

Datum

my_penalty(PG_FUNCTION_ARGS)

{

				GISTENTRY		*origentry	=	(GISTENTRY	*)	PG_GETARG_POINTER(0);

				GISTENTRY		*newentry	=	(GISTENTRY	*)	PG_GETARG_POINTER(1);

				float						*penalty	=	(float	*)	PG_GETARG_POINTER(2);

				data_type		*orig	=	DatumGetDataType(origentry->key);

				data_type		*new	=	DatumGetDataType(newentry->key);

				*penalty	=	my_penalty_implementation(orig,	new);

				PG_RETURN_POINTER(penalty);

}

penaltyfloat

penalty

picksplit

SQL

CREATE	OR	REPLACE	FUNCTION	my_picksplit(internal,	internal)

RETURNS	internal

AS	'MODULE_PATHNAME'

LANGUAGE	C	STRICT;

	C	



PG_FUNCTION_INFO_V1(my_picksplit);

Datum

my_picksplit(PG_FUNCTION_ARGS)

{

				GistEntryVector	*entryvec	=	(GistEntryVector	*)	PG_GETARG_POINTER(0);

				GIST_SPLITVEC	*v	=	(GIST_SPLITVEC	*)	PG_GETARG_POINTER(1);

				OffsetNumber	maxoff	=	entryvec->n	-	1;

				GISTENTRY		*ent	=	entryvec->vector;

				int									i,

																nbytes;

				OffsetNumber	*left,

															*right;

				data_type		*tmp_union;

				data_type		*unionL;

				data_type		*unionR;

				GISTENTRY	**raw_entryvec;

				maxoff	=	entryvec->n	-	1;

				nbytes	=	(maxoff	+	1)	*	sizeof(OffsetNumber);

				v->spl_left	=	(OffsetNumber	*)	palloc(nbytes);

				left	=	v->spl_left;

				v->spl_nleft	=	0;

				v->spl_right	=	(OffsetNumber	*)	palloc(nbytes);

				right	=	v->spl_right;

				v->spl_nright	=	0;

				unionL	=	NULL;

				unionR	=	NULL;

				/*		*/

				raw_entryvec	=	(GISTENTRY	**)	malloc(entryvec->n	*	sizeof(void	*));

				for	(i	=	FirstOffsetNumber;	i	<=	maxoff;	i	=	OffsetNumberNext(i))

								raw_entryvec[i]	=	&(entryvec->vector[i]);

				for	(i	=	FirstOffsetNumber;	i	<=	maxoff;	i	=	OffsetNumberNext(i))

				{

								int									real_index	=	raw_entryvec[i]	-	entryvec->vector;

								tmp_union	=	DatumGetDataType(entryvec->vector[real_index].key);

								Assert(tmp_union	!=	NULL);

								/*

									*		unionL		unionR

									*		v_spl_left		v_spl_right

									*/



								if	(my_choice_is_left(unionL,	curl,	unionR,	curr))

								{

												if	(unionL	==	NULL)

																unionL	=	tmp_union;

												else

																unionL	=	my_union_implementation(unionL,	tmp_union);

												*left	=	real_index;

												++left;

												++(v->spl_nleft);

								}

								else

								{

												/*

													*	

													*/

								}

				}

				v->spl_ldatum	=	DataTypeGetDatum(unionL);

				v->spl_rdatum	=	DataTypeGetDatum(unionR);

				PG_RETURN_POINTER(v);

}

picksplitv v

penalty picksplit penaltypicksplitGiST

same

""

SQL

CREATE	OR	REPLACE	FUNCTION	my_same(storage_type,	storage_type,	internal)

RETURNS	internal

AS	'MODULE_PATHNAME'

LANGUAGE	C	STRICT;



	C	

PG_FUNCTION_INFO_V1(my_same);

Datum

my_same(PG_FUNCTION_ARGS)

{

				prefix_range	*v1	=	PG_GETARG_PREFIX_RANGE_P(0);

				prefix_range	*v2	=	PG_GETARG_PREFIX_RANGE_P(1);

				bool							*result	=	(bool	*)	PG_GETARG_POINTER(2);

				*result	=	my_eq(v1,	v2);

				PG_RETURN_POINTER(result);

}

same

distance

pq"" ""

SQL

CREATE	OR	REPLACE	FUNCTION	my_distance(internal,	data_type,	smallint,	oid,	internal)

RETURNS	float8

AS	'MODULE_PATHNAME'

LANGUAGE	C	STRICT;

	C	

PG_FUNCTION_INFO_V1(my_distance);

Datum

my_distance(PG_FUNCTION_ARGS)

{

				GISTENTRY		*entry	=	(GISTENTRY	*)	PG_GETARG_POINTER(0);

				data_type		*query	=	PG_GETARG_DATA_TYPE_P(1);



				StrategyNumber	strategy	=	(StrategyNumber)	PG_GETARG_UINT16(2);

				/*	Oid	subtype	=	PG_GETARG_OID(3);	*/

				/*	bool	*recheck	=	(bool	*)	PG_GETARG_POINTER(4);	*/

				data_type		*key	=	DatumGetDataType(entry->key);

				double						retval;

				/*

					*	determine	return	value	as	a	function	of	strategy,	key	and	query.

					*/

				PG_RETURN_FLOAT8(retval);

}

distanceconsistent

*recheck	=	truefloat8float4 float8

fetch

SQL

CREATE	OR	REPLACE	FUNCTION	my_fetch(internal)

RETURNS	internal

AS	'MODULE_PATHNAME'

LANGUAGE	C	STRICT;

GISTENTRY key-NULL	 GISTENTRY key fetch

C	



PG_FUNCTION_INFO_V1(my_fetch);

Datum

my_fetch(PG_FUNCTION_ARGS)

{

				GISTENTRY		*entry	=	(GISTENTRY	*)	PG_GETARG_POINTER(0);

				input_data_type	*in	=	DatumGetP(entry->key);

				fetched_data_type	*fetched_data;

				GISTENTRY		*retval;

				retval	=	palloc(sizeof(GISTENTRY));

				fetched_data	=	palloc(sizeof(fetched_data_type));

				/*

					*		'fetched_data'		Datum

					*/

				/*		fetch_data		*retval	*/

				gistentryinit(*retval,	PointerGetDatum(converted_datum),

																		entry->rel,	entry->page,	entry->offset,	FALSE);

				PG_RETURN_POINTER(retval);

}

fetch

	GiST	

fcinfo->flinfo->fn_mcxt fcinfo->flinfo->fn_extra	GiST	

fn_extra
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61.4.	



61.4.1.	GiST	

	GiST		I/O	9.2	PostgreSQL		GiST		I/O	

penalty	CPU	

effective_cache_size	GiST		CREATE	INDEX	
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PostgreSQLGiST tsvectortsquery

src/backend/access/gist/gistproc.c	R	 contribGiST

btree_gist

	B	

cube

hstore

intarray

	int4		RD	

ltree

pg_trgm

	trigram	

seg

"float	ranges"
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62.3.	
62.4.	

62.4.1.	SP-GiST	
62.4.2.		SP-GiST
62.4.3.	"All-the-same"

62.5.	
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62.1.	

SP-GiSTGiSTSpace-partitioned	GiST SP-GiSTk-d

	I/O

GiST SP-GiST

	SP-GiST	 web	sitePostgreSQLSP-GiST
Bartunov		

SP-GiST

http://www.cs.purdue.edu/spgist/
http://www.sai.msu.su/~megera/wiki/spgist_dev
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62.2.	

	62-1 PostgreSQL	 SP-GiST

	62-1.		 SP-GiST	

kd_point_ops point <<	<@	<^	>>	>^	~=
quad_point_ops point <<	<@	<^	>>	>^	~=
range_ops &&	&<	&>	-|-	<<	<@	=	>>	@>
box_ops box <<	&<	&&	&>	>>	~=	@>	<@	&<|	<<|	|>>	|&>
text_ops text <	<=	=	>	>=	~<=~	~<~	~>=~	~>~

point quad_point_ops kd_point_ops
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62.3.	

SP-GiST SP-GiST

SP-GiST

radix	

SP-GiST

:	 SP-GiST SP-GiST SP-GiST

SP-GiST 	C		C	 void leaf_consistentboolean

config

OID

SQL

CREATE	FUNCTION	my_config(internal,	internal)	RETURNS	void	...

spgConfigIn	C	 spgConfigOut	C	



typedef	struct	spgConfigIn

{

				Oid									attType;								/*		*/

}	spgConfigIn;

typedef	struct	spgConfigOut

{

				Oid									prefixType;					/*		*/

				Oid									labelType;						/*		*/

				bool								canReturnData;		/*		*/

				bool								longValuesOK;			/*		>	1		*/

}	spgConfigOut;

attType

prefixTypeVOIDOID labelTypeVOIDOID canReturnData

attType longValuesOK 	62.4.1	

choose

SQL

CREATE	FUNCTION	my_choose(internal,	internal)	RETURNS	void	...

spgChooseIn	C	 spgChooseOut	C	

typedef	struct	spgChooseIn

{

				Datum							datum;										/*		*/

				Datum							leafDatum;						/*		*/

				int									level;										/*		*/

				/*		*/

				bool								allTheSame;					/*	tuple	is	marked	all-the-same?	*/



				bool								hasPrefix;						/*		*/

				Datum							prefixDatum;				/*		*/

				int									nNodes;									/*		*/

				Datum						*nodeLabels;					/*		NULL	*/

}	spgChooseIn;

typedef	enum	spgChooseResultType

{

				spgMatchNode	=	1,											/*		*/

				spgAddNode,																	/*		*/

				spgSplitTuple															/*		*/

}	spgChooseResultType;

typedef	struct	spgChooseOut

{

				spgChooseResultType	resultType;					/*		*/

				union

				{

								struct																		/*	spgMatchNode	*/

								{

												int									nodeN;						/*		0		*/

												int									levelAdd;			/*		*/

												Datum							restDatum;		/*		*/

								}											matchNode;

								struct																		/*	spgAddNode	*/

								{

												Datum							nodeLabel;		/*		*/

												int									nodeN;						/*		0		*/

								}											addNode;

								struct																		/*	spgSplitTuple	*/

								{

												/*		*/

												bool								prefixHasPrefix;				/*		*/

												Datum							prefixPrefixDatum;		/*		*/

												Datum							nodeLabel;										/*		*/

												/*		*/

												bool								postfixHasPrefix;			/*		*/

												Datum							postfixPrefixDatum;	/*		*/

								}											splitTuple;

				}											result;

}	spgChooseOut;

datum leafDatumdatum choosepicksplit leafDatum

leafDatum level	0	 	62.4.3	 allTheSame



hasPrefix prefixDatum nNodes nodeLabels

NULL

choose

resultTypespgMatchNodenodeN levelAdd

restDatumdatumleafDatum

resultTypespgAddNodenodeLabel nodeN

spgMatchNode

resultTypespgSplitTuple prefixHasPrefix

prefixPrefixDatum nodeLabel postfixHasPrefix

postfixPrefixDatum choose spgAddNode

spgMatchNode

picksplit

SQL

CREATE	FUNCTION	my_picksplit(internal,	internal)	RETURNS	void	...

spgPickSplitIn	C	 spgPickSplitOut	C	

typedef	struct	spgPickSplitIn

{

				int									nTuples;								/*		*/

				Datum						*datums;									/*		nTuples		*/

				int									level;										/*		*/



}	spgPickSplitIn;

typedef	struct	spgPickSplitOut

{

				bool								hasPrefix;						/*		*/

				Datum							prefixDatum;				/*		*/

				int									nNodes;									/*		*/

				Datum						*nodeLabels;					/*	NULL	*/

				int								*mapTuplesToNodes;			/*		*/

				Datum						*leafTupleDatums;				/*		*/

}	spgPickSplitOut;

nTuples	 datums	 level

hasPrefix prefixDatum nNodes nodeLabels	NULL

mapTuplesToNodes leafTupleDatums datums

picksplitnodeLabelsmapTuplesToNodesleafTupleDatums	palloc

picksplit picksplitSP-GiST

allTheSame chooseinner_consistent 	62.4.3	

picksplit configlongValuesOK 	62.4.1	

inner_consistent

SQL

CREATE	FUNCTION	my_inner_consistent(internal,	internal)	RETURNS	void	...

spgInnerConsistentIn	C	 spgInnerConsistentOut



typedef	struct	spgInnerConsistentIn

{

				ScanKey					scankeys;							/*		*/

				int									nkeys;										/*		*/

				Datum							reconstructedValue;					/*		*/

				void							*traversalValue;	/*		*/

				MemoryContext	traversalMemoryContext;			/*		*/

				int									level;										/*		*/

				bool								returnData;					/*		*/

				/*		*/

				bool								allTheSame;					/*		*/

				bool								hasPrefix;						/*		*/

				Datum							prefixDatum;				/*		*/

				int									nNodes;									/*		*/

				Datum						*nodeLabels;					/*		NULL	*/

}	spgInnerConsistentIn;

typedef	struct	spgInnerConsistentOut

{

				int									nNodes;									/*		*/

				int								*nodeNumbers;				/*		*/

				int								*levelAdds;						/*		*/

				Datum						*reconstructedValues;				/*		*/

				void						**traversalValues;								/*		*/

}	spgInnerConsistentOut;

nkeysscankeys	AND		—	 nkeys	=	0	

sk_strategysk_argument sk_flags	NULL	SP-GiST	

reconstructedValue inner_consistent (Datum)

0traversalValue inner_consistent

NULL traversalMemoryContext level	0

returnDatatrueconfigcanReturnDatareturnDatatrue""

allTheSame 	62.4.3	 hasPrefix

prefixDatum nNodes nodeLabels	NULL

nNodes nodeNumbers levelAdds



reconstructedValues reconstructedValues	NULL ""

traversalValues traversalValues	NULL

inner_consistentnodeNumberslevelAddsreconstructedValues

traversalValues traversalValuestraversalMemoryContext

chunk

leaf_consistent

SQL

CREATE	FUNCTION	my_leaf_consistent(internal,	internal)	RETURNS	bool	...

spgLeafConsistentIn	C	 spgLeafConsistentOut	C	

typedef	struct	spgLeafConsistentIn

{

				ScanKey					scankeys;							/*		*/

				int									nkeys;										/*		*/

				void							*traversalValue;	/*		*/

				Datum							reconstructedValue;					/*		*/

				int									level;										/*		*/

				bool								returnData;					/*		*/

				Datum							leafDatum;						/*		*/

}	spgLeafConsistentIn;

typedef	struct	spgLeafConsistentOut

{

				Datum							leafValue;						/*		*/

				bool								recheck;								/*		*/

}	spgLeafConsistentOut;



nkeysscankeys	AND		—	 nkeys	=	0		consistent	

sk_strategysk_argument sk_flags	NULL	SP-GiST	

reconstructedValue inner_consistent (Datum)

0traversalValue inner_consistent	NULL level

returnDatatrueconfigcanReturnData leafDatum

truefalsetrue returnDatatrueleafValue

	SP-GiST	

config

PG_GET_COLLATION()
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SP-GiST



62.4.1.	SP-GiST	

	8kB	radix	

SP-GiST



62.4.2.		SP-GiST

inner_consistentnodeLabels	NULL

choosespgAddNode spgSplitTuple



62.4.3.	"All-the-same"

picksplit SP-GiSTpicksplit picksplit

allTheSamechooseinner_consistent

allTheSame choosespgMatchNode nodeN choose spgAddNode

spgSplitTuple

allTheSame inner_consistent inner_consistent
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62.5.	

	62-1 PostgreSQLSP-GiST src/backend/access/spgist/

src/backend/utils/adt/

GIN	
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	63.	GIN	

63.1.	
63.2.	
63.3.	
63.4.	

63.4.1.	GIN	
63.4.2.	

63.5.	GIN	
63.6.	
63.7.	
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63.1.	

GIN GIN

GIN

GIN posting	list	ID		ID	 GIN

GIN GIN

GIN GiST

PostgreSQLGIN	Teodor	Sigaev		Oleg	Bartunov	 GIN

GIN	

http://www.sai.msu.su/~megera/wiki/Gin
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63.2.	

PostgreSQL	63-1 	 GIN	F 	 GIN

	63-1.	 GIN

_abstime_ops abstime[] &&	<@	=	@>
_bit_ops bit[] &&	<@	=	@>
_bool_ops boolean[] &&	<@	=	@>
_bpchar_ops character[] &&	<@	=	@>
_bytea_ops bytea[] &&	<@	=	@>
_char_ops "char"[] &&	<@	=	@>
_cidr_ops cidr[] &&	<@	=	@>
_date_ops date[] &&	<@	=	@>
_float4_ops float4[] &&	<@	=	@>
_float8_ops float8[] &&	<@	=	@>
_inet_ops inet[] &&	<@	=	@>
_int2_ops smallint[] &&	<@	=	@>
_int4_ops integer[] &&	<@	=	@>
_int8_ops bigint[] &&	<@	=	@>
_interval_ops interval[] &&	<@	=	@>
_macaddr_ops macaddr[] &&	<@	=	@>
_money_ops money[] &&	<@	=	@>
_name_ops name[] &&	<@	=	@>
_numeric_ops numeric[] &&	<@	=	@>



_oid_ops oid[] &&	<@	=	@>
_oidvector_ops oidvector[] &&	<@	=	@>
_reltime_ops reltime[] &&	<@	=	@>
_text_ops text[] &&	<@	=	@>
_time_ops time[] &&	<@	=	@>
_timestamp_ops timestamp[] &&	<@	=	@>
_timestamptz_ops timestamp	with	time	zone[] &&	<@	=	@>
_timetz_ops time	with	time	zone[] &&	<@	=	@>
_tinterval_ops tinterval[] &&	<@	=	@>
_varbit_ops bit	varying[] &&	<@	=	@>
_varchar_ops character	varying[] &&	<@	=	@>
jsonb_ops jsonb ?	?&	?|	@>
jsonb_path_ops jsonb @>

tsvector_ops tsvector @@	@@@

jsonb jsonb_ops	 jsonb_path_ops	



PostgreSQL	9.6.0	
	63.	GIN	



63.3.	

GIN GIN

GIN GIN

GIN

int	compare(Datum	a,	Datum	b)

Datum	*extractValue(Datum	itemValue,	int32	*nkeys,	bool

**nullFlags)

	palloc	 *nkeys

*nullFlagsNULL NULL

Datum	*extractQuery(Datum	query,	int32	*nkeys,	StrategyNumber	n,

bool	**pmatch,	Pointer	**extra_data,	bool	**nullFlags,	int32

*searchMode)

	palloc	 query n 	36.14.2	

extractQuerynquery *nkeys	palloc	 *nkeys	bool

*nullFlags *nullFlagsNULL NULL

searchMode extractQuery *searchMode

GIN_SEARCH_MODE_DEFAULT *searchMode

GIN_SEARCH_MODE_INCLUDE_EMPTY“...” *searchMode

GIN_SEARCH_MODE_ALL	GIN	 access/gin.h

pmatch extractQuery*nkeys *pmatch	TRUE



FALSE *pmatchNULL	GIN	 NULL

extra_data extractQueryconsistentcomparePartial

extractQuery*nkeys *extra_data NULL *extra_data

consistent comparePartial

	 consistent

	

bool	consistent(bool	check[],	StrategyNumber	n,	Datum	query,	int32

nkeys,	Pointer	extra_data[],	bool	*recheck,	Datum	queryKeys[],	bool

nullFlags[])

n	TRUE

check	TRUE	(check[i]	==	TRUE)	 extractQuery	i	

consistentquery extractQueryqueryKeys[]nullFlags[]

extra_dataextractQuery NULL

extractQueryqueryKeys[] check[]	TRUE check[]IS	NOT

DISTINCT	FROMconsistent nullFlags[]

*recheck	TRUE	FALSE	FALSE		TRUE	

FALSE	 *recheck	TRUE		TRUE	 *recheck

GinTernaryValue	triConsistent(GinTernaryValue	check[],

StrategyNumber	n,	Datum	query,	int32	nkeys,	Pointer	extra_data[],

Datum	queryKeys[],	bool	nullFlags[])

triConsistentconsistent	 check[]	 GIN_TRUE

GIN_FALSEGIN_TRUE	 GIN_MAYBE GIN_MAYBE	

GIN_MAYBE	 GIN_FALSE	



checkGIN_MAYBE	 GIN_MAYBEconsistent	 recheck

GIN

int	comparePartial(Datum	partial_key,	Datum	key,	StrategyNumber	n,

Pointer	extra_data)

NULL

"" comparePartial extractQuerypmatch 	63.4.2	

Datum	 extractValue	

triConsistentquery		 	
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63.4.	

GIN	B		B	 "" ""

PostgreSQL	9.1	 extractValue

GIN	B	



63.4.1.	GIN	

GIN	 	
gin_clean_pending_list	 gin_pending_list_limit

GINfastupdate CREATE	INDEX



63.4.2.	

GIN	 "" compare extractQuery pmatch

comparePartial comparePartial

GIN	
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63.5.	GIN	

	vs.	

GIN	GIN	

PostgreSQL	8.4	 	63.4.1	

maintenance_work_mem

GINmaintenance_work_mem

gin_pending_list_limit

fastupdateGIN	

autovacuum gin_pending_list_limit		autovacuum		

	GIN	 gin_pending_list_limit		GIN		GIN		

gin_fuzzy_search_limit

GINPostgreSQL

GIN gin_fuzzy_search_limit	0	

""

	5000	—	20000
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GIN extractValue extractQuery

GIN	
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63.7.	

PostgreSQLtsvectorGIN tsvectorGIN contribGIN

btree_gin

	B	

hstore

intarray

int[]

pg_trgm

	trigram	

BRIN	
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64.1.	

BRIN	 BRIN	 	

BRIN		

BRIN	 	

pages_per_range	 	



64.1.1.	

	 	

VACUUM

BRIN	
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64.2.	

PostgreSQL	 	64-1 	 BRIN

minmax	 inclusion

	64-1.		 BRIN	

abstime_minmax_ops abstime <	<=	=	>=	>
int8_minmax_ops bigint <	<=	=	>=	>
bit_minmax_ops bit <	<=	=	>=	>
varbit_minmax_ops bit	varying <	<=	=	>=	>

box_inclusion_ops box
<<	&<	&&	&>	>>	~=	@>	<@	&
<|	<<|	|>>	|&>

bytea_minmax_ops bytea <	<=	=	>=	>
bpchar_minmax_ops character <	<=	=	>=	>
char_minmax_ops "char" <	<=	=	>=	>
date_minmax_ops date <	<=	=	>=	>
float8_minmax_ops double	precision <	<=	=	>=	>
inet_minmax_ops inet <	<=	=	>=	>
network_inclusion_ops inet &&	>>=	<<=	=	>>	<<
int4_minmax_ops integer <	<=	=	>=	>
interval_minmax_ops interval <	<=	=	>=	>
macaddr_minmax_ops macaddr <	<=	=	>=	>
name_minmax_ops name <	<=	=	>=	>
numeric_minmax_ops numeric <	<=	=	>=	>



pg_lsn_minmax_ops pg_lsn <	<=	=	>=	>
oid_minmax_ops oid <	<=	=	>=	>

range_inclusion_ops any	range	type
<<	&<	&&	&>	>>	@>	<@	-|-
=	<	<=	=	>	>=

float4_minmax_ops real <	<=	=	>=	>
reltime_minmax_ops reltime <	<=	=	>=	>
int2_minmax_ops smallint <	<=	=	>=	>
text_minmax_ops text <	<=	=	>=	>
tid_minmax_ops tid <	<=	=	>=	>

timestamp_minmax_ops
timestamp	without

time	zone
<	<=	=	>=	>

timestamptz_minmax_ops
timestamp	with

time	zone
<	<=	=	>=	>

time_minmax_ops
time	without	time

zone
<	<=	=	>=	>

timetz_minmax_ops
time	with	time

zone
<	<=	=	>=	>

uuid_minmax_ops uuid <	<=	=	>=	>
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BRIN	 BRIN	

BRIN	 		

BRIN

BrinOpcInfo	*opcInfo(Oid	type_oid)

	palloc	 BrinOpcInfo

typedef	struct	BrinOpcInfo

{

				/*		opclass		*/

				uint16						oi_nstored;

				/*		opclass		*/

				void							*oi_opaque;

				/*		*/

				TypeCacheEntry	*oi_typcache[FLEXIBLE_ARRAY_MEMBER];

}	BrinOpcInfo;

BrinOpcInfo.oi_opaque	

bool	consistent(BrinDesc	*bdesc,	BrinValues	*column,	ScanKey	key)

	ScanKey		

bool	addValue(BrinDesc	*bdesc,	BrinValues	*column,	Datum	newval,

bool	isnull)

	

bool	unionTuples(BrinDesc	*bdesc,	BrinValues	*a,	BrinValues	*b)



	

minmax		inclusion	 	

	 	

	minmax		

	64-2.	Minmax	

	1 brin_minmax_opcinfo()

	2 brin_minmax_add_value()

	3 brin_minmax_consistent()

	4 brin_minmax_union()

	1

	2

	3

	4

	5

	inclusion		 	

	64-3.	Inclusion	

	1 brin_inclusion_opcinfo() 	

	2 brin_inclusion_add_value() 	

	3 brin_inclusion_consistent() 	



	4 brin_inclusion_union() 	

	11 	

	12 	

	13 	

	14 optional	function	to	check	whether	an
element	is	empty 	

	1 	left-of 	4

	2 	does-not-extend-to-the-right-of 	5

	3 	

	4 	does-not-extend-to-the-left-of 	1

	5 	right-of 	2

	6,	18 	7

	7,	13,	16,	24,
25 	

	8,	14,	26,	27 	3

	9 	does-not-extend-above 11

	10 	is-below 12

Operator
Strategy	11 	is-above 	9

	12 	does-not-extend-below 10

	20 	4

	21 	4

	22 	1

	23 	1



	1-10		BRIN		SQL		 	11		11		
STORAGE	 	 STORAGE

	12		14		 12		14		

minmax		inclusion		 minmax		
	 	 STORAGE	

box_inclusion_ops
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65.3.	
65.4.	
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65.1.	

	 PGDATA PGDATA	 /var/lib/pgsql/data

PGDATA	 	65-1 postgresql.confpg_hba.confpg_ident.conf

PGDATA

	65-1.	 PGDATA

PG_VERSION PostgreSQL
base

global pg_database

pg_commit_ts

pg_clog

pg_dynshmem

pg_logical

pg_multixact multi-transaction
pg_notify LISTEN/NOTIFY
pg_replslot

pg_serial

pg_snapshots

pg_stat

pg_stat_tmp

pg_subtrans



pg_tblspc

pg_twophase

pg_xlog 	WAL	
postgresql.auto.conf ALTER	SYSTEM	
postmaster.opts

postmaster.pid

	postmaster	IDPIDpostmaster
UnixWindowslisten_addressIP
*TCPID

PGDATA/base		 pg_database	OID

filenode pg_class.relfilenode tBBB_FFFBBBID FFF

a/k/a	 	65.3	 _fsm _vm

_init 	65.5	

	OID	 		 TRUNCATEREINDEXCLUSTERALTER	TABLE

	OID	OID	 pg_class pg_class

pg_relation_filenode()

	1GB	1G 		filenode.1filenode.21GB
PostgreSQL--with-segsize

TOAST	 TOAST pg_class.reltoastrelidTOAST	

65.2	

	65.6	



PGDATA/pg_tblspc CREATE	TABLESPACE	OID	

PostgreSQL PG_9.0_201008051 CREATE	TABLESPACE	OID

pg_defaultpg_tblspc PGDATA/base

PGDATA/global

pg_relation_filepath() PGDATA	—	/ _fsm_vm_init

PGDATA/base/pgsql_tmp pg_defaultpgsql_tmp

pgsql_tmpPPP.NNNPPPPID NNN

TOAST
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65.2.	TOAST

TOASTThe	Oversized-Attribute	Storage	Technique

PostgreSQL8kB)/ TOAST "" TOAST

TOAST	—	 TOASTvarlena	 TOAST TOAST
TOAST	C	

	36.11.1	

TOAST		TOAST	1GB2 30	-	1	TOAST	
			
	 TOAST							—	

TOAST	 TOAST		 TOAST		TOAST	 	TOAST
access/heap/tuptoaster.c	 	65.2.1	 	 TOAST	

	 	65.2.2	

	LZ			 src/common/pg_lzcompress.c



65.2.1.		TOAST	

TOAST	 TOAST	OID	 pg_class.reltoastrelid TOAST

TOAST

TOAST_MAX_CHUNK_SIZEchunk2000	 TOAST

TOASTchunk_id TOASTOID chunk_seq chunk_data

chunk_idchunk_seq	 TOASTTOASTOID	OID

chunk_id		 TOAST18

TOASTTOAST_TUPLE_THRESHOLD2kB TOAST/

TOAST_TUPLE_TARGET2kB	UPDATE			UPDATE

TOAST

TOASTTOAST

PLAIN TOASTTOAST

EXTENDED TOAST	

EXTERNAL EXTERNALtext	 bytea	

MAIN

TOAST	 ALTER	TABLE	SET	STORAGE

	 TOAST			HTML	
URL	 TOAST	10%URL	HTML	 TOAST	HTML
	7Kb	



65.2.2.		TOAST	

TOAST		 	

TOAST	varlena			1GB			

TOAST	 PostgreSQL		varlena		 N	

	 "" "" 		
	 src/include/utils/expandeddatum.h

PG_DETOAST_DATUM	varlena		

TOAST	read-writeread-only				

TOAST TOAST		 TOAST	varlena		—		 TOAST
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FSM _fsm12345FSM 12345_fsm

FSM FSM FSM

FSM FSM

FSMsrc/backend/storage/freespace/READMEpg_freespacemap

TOAST
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VM			 _vm	12345VM 12345_vm	VM

		 index-only	scans		

pg_visibility	
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65.6.	

PostgreSQL [1]	TOAST

	8		 item			

	8kB 		 	

	65-2

	65-2.	

PageHeaderData 24

ItemIdData 	4	

Free	space

Items

Special	space

24 PageHeaderData 	65-3 		WAL	 data	checksums

	2		 pd_lowerpd_upperpd_special		2	

pd_pagesize_version PostgreSQL	8.34 PostgreSQL	8.18.2

3 PostgreSQL	8.0		2 PostgreSQL	7.3		7.4		1		0
	XMAX

	65-3.	PageHeaderData



pd_lsn PageXLogRecPtr 8	bytes LSN:	
xlog	

pd_checksum uint16 2	bytes

pd_flags uint16 2	bytes

pd_lower LocationIndex 2	bytes

pd_upper LocationIndex 2	bytes

pd_special LocationIndex 2	bytes

pd_pagesize_version uint16 2	bytes

pd_prune_xid TransactionId 4	bytes XMAX0

src/include/storage/bufpage.h

ItemIdData			 pd_lower pd_lower

	 PostgreSQLItemPointer

	

"" b-tree	 pd_special

	23			ID		

MAXALIGN	 t_infomaskHEAP_HASNULL	

		1		0		ID		 t_infomaskHEAP_HASOID

	 t_hoff t_hoff	MAXALIGN		ID		ID	

	65-4.	HeapTupleHeaderData

t_xmin TransactionId 4	bytes XID

t_xmax TransactionId 4	bytes XID



t_cid CommandId 4	bytes /CIDt_xvac

t_xvac TransactionId 4	bytes VACUUMXID

t_ctid ItemPointerData 6	bytes TID

t_infomask2 uint16 2	bytes

t_infomask uint16 2	bytes

t_hoff uint8 1	byte

src/include/access/htup_details.h

	 pg_attribute	 attlen

heap_getsysattr

NULL		attlen	=	-1

TOAST

[1] 	

BKI
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	66.	 BKI

66.1.	BKI
66.2.	BKI
66.3.	BKI
66.4.	

BKI "" PostgreSQLSQL BKI

initdbBKI initdbPostgreSQL genbki.pl src/include/catalog/

BKIpostgres.bkishare

initdb

BKI
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66.1.	BKI

PostgreSQLBKI postgres.bki

BKI		

#

BKI BKI
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create	tablename	tableoid	[bootstrap]	[shared_relation]	[without_oids]
[rowtype_oid	oid]	(name1	=	type1	[FORCE	NOT	NULL	|	FORCE	NULL	]	[,
name2	=	type2	[FORCE	NOT	NULL	|	FORCE	NULL	],	...])

tablenameOIDtableoid

bootstrap.c boolbyteachar1	

nameint2int4regprocregclassregtypetextoidtidxidcidint2vector

_text _oid _char _aclitem	

pg_type

bootstrap pg_classpg_attributeSQL insert	

pg_class

shared_relation without_oidsOIDOID pg_typeOID

rowtype_oidOID bootstrap rowtype_oid

open	tablename

tablename

close	[tablename]

insert	[OID	=	oid_value]	(	value1	value2	...	)

value1value2	oid_value	OID oid_value0OIDOID



NULL	 _null_

declare	[unique]	index	indexname	indexoid	on	tablename	using	amname	(
opclass1	name1	[,	...]	)

tablenameamnameOIDindexoidindexname	 name1name2 opclass1

opclass2	

declare	toast	toasttableoid	toastindexoid	on	tablename

tablenameTOASTTOAST toasttableoidOID toastindexoidOID

declare	index

build	indices

BKI BKI
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66.3.	BKI

open open pg_classpg_attributepg_procpg_type	

bootstrapcreate

declare	indexdeclare	toast

postgres.bki

1.	 create	bootstrap

2.	 insert

3.	 close

4.	

5.	 create bootstrap

6.	 open

7.	 insert

8.	 close

9.	

10.	 TOAST

11.	



BKI
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66.4.	

test_table colacolbint4textOID420	

create	test_table	420	(cola	=	int4,	colb	=	text)

open	test_table

insert	OID=421	(	1	"value1"	)

insert	OID=422	(	2	_null_	)

close	test_table

BKI
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E.293.		6.5.1
E.294.		6.5
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	A.	 PostgreSQL

PostgreSQL	SQL	 "SQLSTATE"	 PostgreSQL
PostgreSQL	SQL	 PostgreSQL

	

	A-1 PostgreSQL	9.6.0	SQL		 "" 000

"" PL/pgSQL PL/pgSQL	0001		02

	SQLSTATE		23	

	A-1.	 PostgreSQL

Class	00	—	Successful	Completion
00000 successful_completion

Class	01	—	Warning
01000 warning

0100C dynamic_result_sets_returned

01008 implicit_zero_bit_padding

01003 null_value_eliminated_in_set_function

01007 privilege_not_granted

01006 privilege_not_revoked

01004 string_data_right_truncation

01P01 deprecated_feature

Class	02	—	No	Data	(this	is	also	a	warning	class	per	the	SQL
standard)



02000 no_data

02001 no_additional_dynamic_result_sets_returned

Class	03	—	SQL	Statement	Not	Yet	Complete
03000 sql_statement_not_yet_complete

Class	08	—	Connection	Exception
08000 connection_exception

08003 connection_does_not_exist

08006 connection_failure

08001 sqlclient_unable_to_establish_sqlconnection

08004 sqlserver_rejected_establishment_of_sqlconnection

08007 transaction_resolution_unknown

08P01 protocol_violation

Class	09	—	Triggered	Action	Exception
09000 triggered_action_exception

Class	0A	—	Feature	Not	Supported
0A000 feature_not_supported

Class	0B	—	Invalid	Transaction	Initiation
0B000 invalid_transaction_initiation

Class	0F	—	Locator	Exception
0F000 locator_exception

0F001 invalid_locator_specification

Class	0L	—	Invalid	Grantor
0L000 invalid_grantor

0LP01 invalid_grant_operation

Class	0P	—	Invalid	Role	Specification
0P000 invalid_role_specification

Class	0Z	—	Diagnostics	Exception
0Z000 diagnostics_exception

0Z002 stacked_diagnostics_accessed_without_active_handler



Class	20	—	Case	Not	Found
20000 case_not_found

Class	21	—	Cardinality	Violation
21000 cardinality_violation

Class	22	—	Data	Exception
22000 data_exception

2202E array_subscript_error

22021 character_not_in_repertoire

22008 datetime_field_overflow

22012 division_by_zero

22005 error_in_assignment

2200B escape_character_conflict

22022 indicator_overflow

22015 interval_field_overflow

2201E invalid_argument_for_logarithm

22014 invalid_argument_for_ntile_function

22016 invalid_argument_for_nth_value_function

2201F invalid_argument_for_power_function

2201G invalid_argument_for_width_bucket_function

22018 invalid_character_value_for_cast

22007 invalid_datetime_format

22019 invalid_escape_character

2200D invalid_escape_octet

22025 invalid_escape_sequence

22P06 nonstandard_use_of_escape_character

22010 invalid_indicator_parameter_value

22023 invalid_parameter_value

2201B invalid_regular_expression

2201W invalid_row_count_in_limit_clause

2201X invalid_row_count_in_result_offset_clause



2202H invalid_tablesample_argument

2202G invalid_tablesample_repeat

22009 invalid_time_zone_displacement_value

2200C invalid_use_of_escape_character

2200G most_specific_type_mismatch

22004 null_value_not_allowed

22002 null_value_no_indicator_parameter

22003 numeric_value_out_of_range

22026 string_data_length_mismatch

22001 string_data_right_truncation

22011 substring_error

22027 trim_error

22024 unterminated_c_string

2200F zero_length_character_string

22P01 floating_point_exception

22P02 invalid_text_representation

22P03 invalid_binary_representation

22P04 bad_copy_file_format

22P05 untranslatable_character

2200L not_an_xml_document

2200M invalid_xml_document

2200N invalid_xml_content

2200S invalid_xml_comment

2200T invalid_xml_processing_instruction

Class	23	—	Integrity	Constraint	Violation
23000 integrity_constraint_violation

23001 restrict_violation

23502 not_null_violation

23503 foreign_key_violation

23505 unique_violation

23514 check_violation



23P01 exclusion_violation

Class	24	—	Invalid	Cursor	State
24000 invalid_cursor_state

Class	25	—	Invalid	Transaction	State
25000 invalid_transaction_state

25001 active_sql_transaction

25002 branch_transaction_already_active

25008 held_cursor_requires_same_isolation_level

25003 inappropriate_access_mode_for_branch_transaction

25004 inappropriate_isolation_level_for_branch_transaction

25005 no_active_sql_transaction_for_branch_transaction

25006 read_only_sql_transaction

25007 schema_and_data_statement_mixing_not_supported

25P01 no_active_sql_transaction

25P02 in_failed_sql_transaction

25P03 idle_in_transaction_session_timeout

Class	26	—	Invalid	SQL	Statement	Name
26000 invalid_sql_statement_name

Class	27	—	Triggered	Data	Change	Violation
27000 triggered_data_change_violation

Class	28	—	Invalid	Authorization	Specification
28000 invalid_authorization_specification

28P01 invalid_password

Class	2B	—	Dependent	Privilege	Descriptors	Still	Exist
2B000 dependent_privilege_descriptors_still_exist

2BP01 dependent_objects_still_exist

Class	2D	—	Invalid	Transaction	Termination
2D000 invalid_transaction_termination

Class	2F	—	SQL	Routine	Exception



2F000 sql_routine_exception

2F005 function_executed_no_return_statement

2F002 modifying_sql_data_not_permitted

2F003 prohibited_sql_statement_attempted

2F004 reading_sql_data_not_permitted

Class	34	—	Invalid	Cursor	Name
34000 invalid_cursor_name

Class	38	—	External	Routine	Exception
38000 external_routine_exception

38001 containing_sql_not_permitted

38002 modifying_sql_data_not_permitted

38003 prohibited_sql_statement_attempted

38004 reading_sql_data_not_permitted

Class	39	—	External	Routine	Invocation	Exception
39000 external_routine_invocation_exception

39001 invalid_sqlstate_returned

39004 null_value_not_allowed

39P01 trigger_protocol_violated

39P02 srf_protocol_violated

39P03 event_trigger_protocol_violated

Class	3B	—	Savepoint	Exception
3B000 savepoint_exception

3B001 invalid_savepoint_specification

Class	3D	—	Invalid	Catalog	Name
3D000 invalid_catalog_name

Class	3F	—	Invalid	Schema	Name
3F000 invalid_schema_name

Class	40	—	Transaction	Rollback
40000 transaction_rollback



40002 transaction_integrity_constraint_violation

40001 serialization_failure

40003 statement_completion_unknown

40P01 deadlock_detected

Class	42	—	Syntax	Error	or	Access	Rule	Violation
42000 syntax_error_or_access_rule_violation

42601 syntax_error

42501 insufficient_privilege

42846 cannot_coerce

42803 grouping_error

42P20 windowing_error

42P19 invalid_recursion

42830 invalid_foreign_key

42602 invalid_name

42622 name_too_long

42939 reserved_name

42804 datatype_mismatch

42P18 indeterminate_datatype

42P21 collation_mismatch

42P22 indeterminate_collation

42809 wrong_object_type

42703 undefined_column

42883 undefined_function

42P01 undefined_table

42P02 undefined_parameter

42704 undefined_object

42701 duplicate_column

42P03 duplicate_cursor

42P04 duplicate_database

42723 duplicate_function

42P05 duplicate_prepared_statement



42P06 duplicate_schema

42P07 duplicate_table

42712 duplicate_alias

42710 duplicate_object

42702 ambiguous_column

42725 ambiguous_function

42P08 ambiguous_parameter

42P09 ambiguous_alias

42P10 invalid_column_reference

42611 invalid_column_definition

42P11 invalid_cursor_definition

42P12 invalid_database_definition

42P13 invalid_function_definition

42P14 invalid_prepared_statement_definition

42P15 invalid_schema_definition

42P16 invalid_table_definition

42P17 invalid_object_definition

Class	44	—	WITH	CHECK	OPTION	Violation
44000 with_check_option_violation

Class	53	—	Insufficient	Resources
53000 insufficient_resources

53100 disk_full

53200 out_of_memory

53300 too_many_connections

53400 configuration_limit_exceeded

Class	54	—	Program	Limit	Exceeded
54000 program_limit_exceeded

54001 statement_too_complex

54011 too_many_columns

54023 too_many_arguments



Class	55	—	Object	Not	In	Prerequisite	State
55000 object_not_in_prerequisite_state

55006 object_in_use

55P02 cant_change_runtime_param

55P03 lock_not_available

Class	57	—	Operator	Intervention
57000 operator_intervention

57014 query_canceled

57P01 admin_shutdown

57P02 crash_shutdown

57P03 cannot_connect_now

57P04 database_dropped

Class	58	—	System	Error	(errors	external	to	PostgreSQL	itself)
58000 system_error

58030 io_error

58P01 undefined_file

58P02 duplicate_file

Class	72	—	Snapshot	Failure
72000 snapshot_too_old

Class	F0	—	Configuration	File	Error
F0000 config_file_error

F0001 lock_file_exists

Class	HV	—	Foreign	Data	Wrapper	Error	(SQL/MED)
HV000 fdw_error

HV005 fdw_column_name_not_found

HV002 fdw_dynamic_parameter_value_needed

HV010 fdw_function_sequence_error

HV021 fdw_inconsistent_descriptor_information

HV024 fdw_invalid_attribute_value



HV007 fdw_invalid_column_name

HV008 fdw_invalid_column_number

HV004 fdw_invalid_data_type

HV006 fdw_invalid_data_type_descriptors

HV091 fdw_invalid_descriptor_field_identifier

HV00B fdw_invalid_handle

HV00C fdw_invalid_option_index

HV00D fdw_invalid_option_name

HV090 fdw_invalid_string_length_or_buffer_length

HV00A fdw_invalid_string_format

HV009 fdw_invalid_use_of_null_pointer

HV014 fdw_too_many_handles

HV001 fdw_out_of_memory

HV00P fdw_no_schemas

HV00J fdw_option_name_not_found

HV00K fdw_reply_handle

HV00Q fdw_schema_not_found

HV00R fdw_table_not_found

HV00L fdw_unable_to_create_execution

HV00M fdw_unable_to_create_reply

HV00N fdw_unable_to_establish_connection

Class	P0	—	PL/pgSQL	Error
P0000 plpgsql_error

P0001 raise_exception

P0002 no_data_found

P0003 too_many_rows

P0004 assert_failure

Class	XX	—	Internal	Error
XX000 internal_error

XX001 data_corrupted



XX002 index_corrupted

/
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B.3.	/

PostgreSQL timezone_abbreviations	—	
.../share/timezonesets/

timezone_abbreviations.../share/timezonesets/

timezone_abbreviations

#

zone_abbreviation	offset

zone_abbreviation	offset	D

zone_abbreviation	time_zone_name

@INCLUDE	file_name

@OVERRIDE

zone_abbreviation offset	UTC		-18000	 D

time_zone_name

time_zone_name	IANA		—	

:	 	UTC	 offset

@INCLUDE.../share/timezonesets/	

@OVERRIDE	



Default	 Australia

Africa.txtAmerica.txt	IANA			

timezone_abbreviations

:	 	

PostgreSQL	 Australia

.../share/timezonesets/		—	

/
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B.4.	

SQL	 " '' '' " PostgreSQL	SQL	

	Julius	Caesar		45		1582			365		1/4		=
365.25	128	1	

	365	+	97/400		=	365.2425		3300	

	365+97/400		400		97	

	4	
	100	

	400	

1700180019002100		2200		160020002400	4
	 	4	

	1582		2		1582		10		10		10		15		10		4	
	20		
	Unix	 cal	

$	cal	9	1752

			September	1752

	S		M	Tu		W	Th		F		S

							1		2	14	15	16

17	18	19	20	21	22	23

24	25	26	27	28	29	30



	 	14		2637		

	Joseph	Justus	Scaliger1540-1609	Julius	Caesar
Scaliger1484-1558		JD	0	
	1		4714		12		24		UTC		UTCJD	0		24	
4714		12		24		UTC		4714		12		25		UTC

PostgreSQL PostgreSQL

/ SQL
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	C.	 SQL

	C-1 	SQL	 PostgreSQL	9.6.0	 	4.1.1	 	SQL		SQL-
92

SQL	 		SQL	

PostgreSQL		SQL	 PostgreSQL SELECT	55	AS

CHECKCHECK

	C-1 PostgreSQL "" 	 ""
"AS"

	C-1 		 PostgreSQL

	C-1.	 SQL

PostgreSQL SQL:2011 SQL:2008

A 	
ABORT 	 	
ABS 	
ABSENT 	
ABSOLUTE

ACCESS 	 	
ACCORDING 	
ACTION



ADA 	
ADD

ADMIN

AFTER

AGGREGATE 	 	
ALL

ALLOCATE 	
ALSO 	 	
ALTER

ALWAYS

ANALYSE 	 	
ANALYZE 	 	
AND

ANY

ARE 	
ARRAY

ARRAY_AGG 	
ARRAY_MAX_CARDINALITY 	 	
AS

ASC

ASENSITIVE 	
ASSERTION

ASSIGNMENT

ASYMMETRIC

AT

ATOMIC 	



ATTRIBUTE

ATTRIBUTES 	
AUTHORIZATION

AVG 	
BACKWARD 	 	
BASE64 	
BEFORE

BEGIN

BEGIN_FRAME 	 	
BEGIN_PARTITION 	 	
BERNOULLI 	
BETWEEN

BIGINT

BINARY

BIT 	 	
BIT_LENGTH 	 	 	
BLOB 	
BLOCKED 	
BOM 	
BOOLEAN

BOTH

BREADTH 	
BY

C 	
CACHE 	 	
CALL 	



CALLED

CARDINALITY 	
CASCADE

CASCADED

CASE

CAST

CATALOG

CATALOG_NAME 	
CEIL 	
CEILING 	
CHAIN

CHAR

CHARACTER

CHARACTERISTICS

CHARACTERS 	
CHARACTER_LENGTH 	
CHARACTER_SET_CATALOG 	
CHARACTER_SET_NAME 	
CHARACTER_SET_SCHEMA 	
CHAR_LENGTH 	
CHECK

CHECKPOINT 	 	
CLASS 	 	
CLASS_ORIGIN 	
CLOB 	
CLOSE



CLUSTER 	 	
COALESCE

COBOL 	
COLLATE

COLLATION

COLLATION_CATALOG 	
COLLATION_NAME 	
COLLATION_SCHEMA 	
COLLECT 	
COLUMN

COLUMNS 	
COLUMN_NAME 	
COMMAND_FUNCTION 	
COMMAND_FUNCTION_CODE 	
COMMENT 	 	
COMMENTS 	 	
COMMIT

COMMITTED

CONCURRENTLY 	 	
CONDITION 	
CONDITION_NUMBER 	
CONFIGURATION 	 	
CONFLICT 	 	
CONNECT 	
CONNECTION

CONNECTION_NAME 	



CONSTRAINT

CONSTRAINTS

CONSTRAINT_CATALOG 	
CONSTRAINT_NAME 	
CONSTRAINT_SCHEMA 	
CONSTRUCTOR 	
CONTAINS 	
CONTENT

CONTINUE

CONTROL 	
CONVERSION 	 	
CONVERT 	
COPY 	 	
CORR 	
CORRESPONDING 	
COST 	 	
COUNT 	
COVAR_POP 	
COVAR_SAMP 	
CREATE

CROSS

CSV 	 	
CUBE

CUME_DIST 	
CURRENT

CURRENT_CATALOG



CURRENT_DATE

CURRENT_DEFAULT_TRANSFORM_GROUP 	
CURRENT_PATH 	
CURRENT_ROLE

CURRENT_ROW 	 	
CURRENT_SCHEMA

CURRENT_TIME

CURRENT_TIMESTAMP

CURRENT_TRANSFORM_GROUP_FOR_TYPE 	
CURRENT_USER

CURSOR

CURSOR_NAME 	
CYCLE

DATA

DATABASE 	 	
DATALINK 	
DATE 	
DATETIME_INTERVAL_CODE 	
DATETIME_INTERVAL_PRECISION 	
DAY

DB 	
DEALLOCATE

DEC

DECIMAL

DECLARE

DEFAULT



DEFAULTS

DEFERRABLE

DEFERRED

DEFINED 	
DEFINER

DEGREE 	
DELETE

DELIMITER 	 	
DELIMITERS 	 	
DENSE_RANK 	

DEPENDS
non-
reserved 	 	

DEPTH 	
DEREF 	
DERIVED 	
DESC

DESCRIBE 	
DESCRIPTOR 	
DETERMINISTIC 	
DIAGNOSTICS 	
DICTIONARY 	 	
DISABLE 	 	
DISCARD 	 	
DISCONNECT 	
DISPATCH 	
DISTINCT

DLNEWCOPY 	



DLPREVIOUSCOPY 	
DLURLCOMPLETE 	
DLURLCOMPLETEONLY 	
DLURLCOMPLETEWRITE 	
DLURLPATH 	
DLURLPATHONLY 	
DLURLPATHWRITE 	
DLURLSCHEME 	
DLURLSERVER 	
DLVALUE 	
DO 	 	
DOCUMENT

DOMAIN

DOUBLE

DROP

DYNAMIC 	
DYNAMIC_FUNCTION 	
DYNAMIC_FUNCTION_CODE 	
EACH

ELEMENT 	
ELSE

EMPTY 	
ENABLE 	 	
ENCODING

ENCRYPTED 	 	
END



END-EXEC 	
END_FRAME 	 	
END_PARTITION 	 	
ENFORCED 	 	
ENUM 	 	
EQUALS 	
ESCAPE

EVENT 	 	
EVERY 	
EXCEPT

EXCEPTION 	 	 	
EXCLUDE

EXCLUDING

EXCLUSIVE 	 	
EXEC 	
EXECUTE

EXISTS

EXP 	
EXPLAIN 	 	
EXPRESSION 	 	
EXTENSION 	 	
EXTERNAL

EXTRACT

FALSE

FAMILY 	 	
FETCH



FILE 	
FILTER

FINAL 	
FIRST

FIRST_VALUE 	
FLAG 	
FLOAT

FLOOR 	
FOLLOWING

FOR

FORCE 	 	
FOREIGN

FORTRAN 	
FORWARD 	 	
FOUND 	
FRAME_ROW 	 	
FREE 	
FREEZE 	 	
FROM

FS 	
FULL

FUNCTION

FUNCTIONS 	 	
FUSION 	
G 	
GENERAL 	



GENERATED 	
GET 	
GLOBAL

GO 	
GOTO 	
GRANT

GRANTED

GREATEST 	 	
GROUP

GROUPING 	()
GROUPS 	 	
HANDLER 	 	
HAVING

HEADER 	 	
HEX 	
HIERARCHY 	
HOLD

HOUR

ID 	
IDENTITY

IF 	 	
IGNORE 	
ILIKE 	 	
IMMEDIATE

IMMEDIATELY 	 	
IMMUTABLE 	 	



IMPLEMENTATION 	
IMPLICIT 	 	
IMPORT

IN

INCLUDING

INCREMENT

INDENT 	
INDEX 	 	
INDEXES 	 	
INDICATOR 	
INHERIT 	 	
INHERITS 	 	
INITIALLY

INLINE 	 	
INNER

INOUT

INPUT

INSENSITIVE

INSERT

INSTANCE 	
INSTANTIABLE 	
INSTEAD

INT

INTEGER

INTEGRITY 	
INTERSECT



INTERSECTION 	
INTERVAL

INTO

INVOKER

IS

ISNULL 	 	
ISOLATION

JOIN

K 	
KEY

KEY_MEMBER 	
KEY_TYPE 	
LABEL 	 	
LAG 	
LANGUAGE

LARGE

LAST

LAST_VALUE 	
LATERAL

LEAD 	
LEADING

LEAKPROOF 	 	
LEAST 	 	
LEFT

LENGTH 	
LEVEL



LIBRARY 	
LIKE

LIKE_REGEX 	
LIMIT

LINK 	
LISTEN 	 	
LN 	
LOAD 	 	
LOCAL

LOCALTIME

LOCALTIMESTAMP

LOCATION

LOCATOR 	
LOCK 	 	
LOCKED 	 	
LOGGED 	 	
LOWER 	
M 	
MAP 	
MAPPING

MATCH

MATCHED 	
MATERIALIZED 	 	
MAX 	
MAXVALUE

MAX_CARDINALITY 	 	



MEMBER 	
MERGE 	
MESSAGE_LENGTH 	
MESSAGE_OCTET_LENGTH 	
MESSAGE_TEXT 	
METHOD 	
MIN 	
MINUTE

MINVALUE

MOD 	
MODE 	 	
MODIFIES 	
MODULE 	
MONTH

MORE 	
MOVE 	 	
MULTISET 	
MUMPS 	
NAME

NAMES

NAMESPACE 	
NATIONAL

NATURAL

NCHAR

NCLOB 	
NESTING 	



NEW 	
NEXT

NFC 	
NFD 	
NFKC 	
NFKD 	
NIL 	
NO

NONE

NORMALIZE 	
NORMALIZED 	
NOT

NOTHING 	 	
NOTIFY 	 	
NOTNULL 	 	
NOWAIT 	 	
NTH_VALUE 	
NTILE 	
NULL

NULLABLE 	
NULLIF

NULLS

NUMBER 	
NUMERIC

OBJECT

OCCURRENCES_REGEX 	



OCTETS 	
OCTET_LENGTH 	
OF

OFF

OFFSET

OIDS 	 	
OLD 	
ON

ONLY

OPEN 	
OPERATOR 	 	
OPTION

OPTIONS

OR

ORDER

ORDERING 	
ORDINALITY

OTHERS 	
OUT

OUTER

OUTPUT 	
OVER

OVERLAPS

OVERLAY

OVERRIDING 	
OWNED 	 	



OWNER 	 	
P 	
PAD 	

PARALLEL
non-
reserved 	 	

PARAMETER 	
PARAMETER_MODE 	
PARAMETER_NAME 	
PARAMETER_ORDINAL_POSITION 	
PARAMETER_SPECIFIC_CATALOG 	
PARAMETER_SPECIFIC_NAME 	
PARAMETER_SPECIFIC_SCHEMA 	
PARSER 	 	
PARTIAL

PARTITION

PASCAL 	
PASSING

PASSTHROUGH 	
PASSWORD 	 	
PATH 	
PERCENT 	 	
PERCENTILE_CONT 	
PERCENTILE_DISC 	
PERCENT_RANK 	
PERIOD 	 	
PERMISSION 	
PLACING



PLANS 	 	
PLI 	
POLICY 	 	
PORTION 	 	
POSITION

POSITION_REGEX 	
POWER 	
PRECEDES 	 	
PRECEDING

PRECISION

PREPARE

PREPARED 	 	
PRESERVE

PRIMARY

PRIOR

PRIVILEGES

PROCEDURAL 	 	
PROCEDURE

PROGRAM 	 	
PUBLIC 	
QUOTE 	 	
RANGE

RANK 	
READ

READS 	
REAL



REASSIGN 	 	
RECHECK 	 	
RECOVERY 	
RECURSIVE

REF

REFERENCES

REFERENCING 	
REFRESH 	 	
REGR_AVGX 	
REGR_AVGY 	
REGR_COUNT 	
REGR_INTERCEPT 	
REGR_R2 	
REGR_SLOPE 	
REGR_SXX 	
REGR_SXY 	
REGR_SYY 	
REINDEX 	 	
RELATIVE

RELEASE

RENAME 	 	
REPEATABLE

REPLACE 	 	
REPLICA 	 	
REQUIRING 	
RESET 	 	



RESPECT 	
RESTART

RESTORE 	
RESTRICT

RESULT 	
RETURN 	
RETURNED_CARDINALITY 	
RETURNED_LENGTH 	
RETURNED_OCTET_LENGTH 	
RETURNED_SQLSTATE 	
RETURNING

RETURNS

REVOKE

RIGHT

ROLE

ROLLBACK

ROLLUP

ROUTINE 	
ROUTINE_CATALOG 	
ROUTINE_NAME 	
ROUTINE_SCHEMA 	
ROW

ROWS

ROW_COUNT 	
ROW_NUMBER 	
RULE 	 	



SAVEPOINT

SCALE 	
SCHEMA

SCHEMA_NAME 	
SCOPE 	
SCOPE_CATALOG 	
SCOPE_NAME 	
SCOPE_SCHEMA 	
SCROLL

SEARCH

SECOND

SECTION 	
SECURITY

SELECT

SELECTIVE 	
SELF 	
SENSITIVE 	
SEQUENCE

SEQUENCES 	 	
SERIALIZABLE

SERVER

SERVER_NAME 	
SESSION

SESSION_USER

SET

SETOF 	 	



SETS

SHARE 	 	
SHOW 	 	
SIMILAR

SIMPLE

SIZE 	
SKIP 	 	
SMALLINT

SNAPSHOT 	 	
SOME

SOURCE 	
SPACE 	
SPECIFIC 	
SPECIFICTYPE 	
SPECIFIC_NAME 	
SQL

SQLCODE 	 	 	
SQLERROR 	 	 	
SQLEXCEPTION 	
SQLSTATE 	
SQLWARNING 	
SQRT 	
STABLE 	 	
STANDALONE

START

STATE 	



STATEMENT

STATIC 	
STATISTICS 	 	
STDDEV_POP 	
STDDEV_SAMP 	
STDIN 	 	
STDOUT 	 	
STORAGE 	 	
STRICT 	 	
STRIP

STRUCTURE 	
STYLE 	
SUBCLASS_ORIGIN 	
SUBMULTISET 	
SUBSTRING

SUBSTRING_REGEX 	
SUCCEEDS 	 	
SUM 	
SYMMETRIC

SYSID 	 	
SYSTEM

SYSTEM_TIME 	 	
SYSTEM_USER 	
T 	
TABLE

TABLES 	 	



TABLESAMPLE 	()
TABLESPACE 	 	
TABLE_NAME 	
TEMP 	 	
TEMPLATE 	 	
TEMPORARY

TEXT 	 	
THEN

TIES 	
TIME

TIMESTAMP

TIMEZONE_HOUR 	
TIMEZONE_MINUTE 	
TO

TOKEN 	
TOP_LEVEL_COUNT 	
TRAILING

TRANSACTION

TRANSACTIONS_COMMITTED 	
TRANSACTIONS_ROLLED_BACK 	
TRANSACTION_ACTIVE 	
TRANSFORM

TRANSFORMS 	
TRANSLATE 	
TRANSLATE_REGEX 	
TRANSLATION 	



TREAT

TRIGGER

TRIGGER_CATALOG 	
TRIGGER_NAME 	
TRIGGER_SCHEMA 	
TRIM

TRIM_ARRAY 	
TRUE

TRUNCATE

TRUSTED 	 	
TYPE

TYPES 	 	
UESCAPE 	
UNBOUNDED

UNCOMMITTED

UNDER 	
UNENCRYPTED 	 	
UNION

UNIQUE

UNKNOWN

UNLINK 	
UNLISTEN 	 	
UNLOGGED 	 	
UNNAMED 	
UNNEST 	
UNTIL 	 	



UNTYPED 	
UPDATE

UPPER 	
URI 	
USAGE 	
USER

USER_DEFINED_TYPE_CATALOG 	
USER_DEFINED_TYPE_CODE 	
USER_DEFINED_TYPE_NAME 	
USER_DEFINED_TYPE_SCHEMA 	
USING

VACUUM 	 	
VALID

VALIDATE 	 	
VALIDATOR 	 	
VALUE

VALUES

VALUE_OF 	 	
VARBINARY 	
VARCHAR

VARIADIC 	 	
VARYING

VAR_POP 	
VAR_SAMP 	
VERBOSE 	 	
VERSION



VERSIONING 	 	
VIEW

VIEWS 	 	
VOLATILE 	 	
WHEN

WHENEVER 	
WHERE

WHITESPACE

WIDTH_BUCKET 	
WINDOW

WITH

WITHIN

WITHOUT

WORK

WRAPPER

WRITE

XML

XMLAGG 	
XMLATTRIBUTES

XMLBINARY 	
XMLCAST 	
XMLCOMMENT 	
XMLCONCAT

XMLDECLARATION 	
XMLDOCUMENT 	
XMLELEMENT



XMLEXISTS

XMLFOREST

XMLITERATE 	
XMLNAMESPACES 	
XMLPARSE

XMLPI

XMLQUERY 	
XMLROOT 	 	
XMLSCHEMA 	
XMLSERIALIZE

XMLTABLE 	
XMLTEXT 	
XMLVALIDATE 	
YEAR

YES

ZONE

SQL	
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	D.	SQL	



D.1.	

B012 	 Embedded	C 	

B021 	 Direct	SQL 	

E011 Core Numeric	data	types 	

E011-
01 Core INTEGER	and	SMALLINT	data

types 	

E011-
02 Core REAL,	DOUBLE	PRECISION,

and	FLOAT	data	types 	

E011-
03 Core DECIMAL	and	NUMERIC	data

types 	

E011-
04 Core Arithmetic	operators 	

E011-
05 Core Numeric	comparison 	

E011-
06 Core Implicit	casting	among	the

numeric	data	types 	

E021 Core Character	data	types 	

E021-
01 Core CHARACTER	data	type 	

E021-
02 Core CHARACTER	VARYING	data

type 	

E021-
03 Core Character	literals 	

E021-
04 Core CHARACTER_LENGTH	function

trims	trailing
spaces	from
CHARACTER
values	before
counting



E021-
05 Core OCTET_LENGTH	function 	

E021-
06 Core SUBSTRING	function 	

E021-
07 Core Character	concatenation 	

E021-
08 Core UPPER	and	LOWER	functions 	

E021-
09 Core TRIM	function 	

E021-
10 Core Implicit	casting	among	the

character	string	types 	

E021-
11 Core POSITION	function 	

E021-
12 Core Character	comparison 	

E031 Core Identifiers 	

E031-
01 Core Delimited	identifiers 	

E031-
02 Core Lower	case	identifiers 	

E031-
03 Core Trailing	underscore 	

E051 Core Basic	query	specification 	

E051-
01 Core SELECT	DISTINCT 	

E051-
02 Core GROUP	BY	clause 	

E051-
04 Core GROUP	BY	can	contain	columns

not	in	<select	list> 	

E051-



05 Core Select	list	items	can	be	renamed 	

E051-
06 Core HAVING	clause 	

E051-
07 Core Qualified	*	in	select	list 	

E051-
08 Core Correlation	names	in	the	FROM

clause 	

E051-
09 Core Rename	columns	in	the	FROM

clause 	

E061 Core Basic	predicates	and	search
conditions 	

E061-
01 Core Comparison	predicate 	

E061-
02 Core BETWEEN	predicate 	

E061-
03 Core IN	predicate	with	list	of	values 	

E061-
04 Core LIKE	predicate 	

E061-
05 Core LIKE	predicate	ESCAPE	clause 	

E061-
06 Core NULL	predicate 	

E061-
07 Core Quantified	comparison	predicate 	

E061-
08 Core EXISTS	predicate 	

E061-
09 Core Subqueries	in	comparison

predicate 	

E061-
11 Core Subqueries	in	IN	predicate 	



E061-
12 Core Subqueries	in	quantified

comparison	predicate 	

E061-
13 Core Correlated	subqueries 	

E061-
14 Core Search	condition 	

E071 Core Basic	query	expressions 	

E071-
01 Core UNION	DISTINCT	table	operator 	

E071-
02 Core UNION	ALL	table	operator 	

E071-
03 Core EXCEPT	DISTINCT	table

operator 	

E071-
05 Core

Columns	combined	via	table
operators	need	not	have	exactly
the	same	data	type

	

E071-
06 Core Table	operators	in	subqueries 	

E081 Core Basic	Privileges 	

E081-
01 Core SELECT	privilege 	

E081-
02 Core DELETE	privilege 	

E081-
03 Core INSERT	privilege	at	the	table

level 	

E081-
04 Core UPDATE	privilege	at	the	table

level 	

E081-
05 Core UPDATE	privilege	at	the	column

level 	

E081-
06 Core REFERENCES	privilege	at	the

table	level 	



E081-
07

Core REFERENCES	privilege	at	the
column	level

	

E081-
08 Core WITH	GRANT	OPTION 	

E081-
09 Core USAGE	privilege 	

E081-
10 Core EXECUTE	privilege 	

E091 Core Set	functions 	

E091-
01 Core AVG 	

E091-
02 Core COUNT 	

E091-
03 Core MAX 	

E091-
04 Core MIN 	

E091-
05 Core SUM 	

E091-
06 Core ALL	quantifier 	

E091-
07 Core DISTINCT	quantifier 	

E101 Core Basic	data	manipulation 	

E101-
01 Core INSERT	statement 	

E101-
03 Core Searched	UPDATE	statement 	

E101-
04 Core Searched	DELETE	statement 	

E111 Core Single	row	SELECT	statement 	



E121 Core Basic	cursor	support 	

E121-
01 Core DECLARE	CURSOR 	

E121-
02 Core ORDER	BY	columns	need	not

be	in	select	list 	

E121-
03 Core Value	expressions	in	ORDER	BY

clause 	

E121-
04 Core OPEN	statement 	

E121-
06 Core Positioned	UPDATE	statement 	

E121-
07 Core Positioned	DELETE	statement 	

E121-
08 Core CLOSE	statement 	

E121-
10 Core FETCH	statement	implicit	NEXT 	

E121-
17 Core WITH	HOLD	cursors 	

E131 Core Null	value	support	(nulls	in	lieu
of	values) 	

E141 Core Basic	integrity	constraints 	

E141-
01 Core NOT	NULL	constraints 	

E141-
02 Core UNIQUE	constraints	of	NOT

NULL	columns 	

E141-
03 Core PRIMARY	KEY	constraints 	

E141-
04 Core

Basic	FOREIGN	KEY	constraint
with	the	NO	ACTION	default	for
both	referential	delete	action	and 	



referential	update	action

E141-
06 Core CHECK	constraints 	

E141-
07 Core Column	defaults 	

E141-
08 Core NOT	NULL	inferred	on

PRIMARY	KEY 	

E141-
10 Core Names	in	a	foreign	key	can	be

specified	in	any	order 	

E151 Core Transaction	support 	

E151-
01 Core COMMIT	statement 	

E151-
02 Core ROLLBACK	statement 	

E152 Core Basic	SET	TRANSACTION
statement 	

E152-
01 Core

SET	TRANSACTION	statement:
ISOLATION	LEVEL
SERIALIZABLE	clause

	

E152-
02 Core

SET	TRANSACTION	statement:
READ	ONLY	and	READ	WRITE
clauses

	

E153 Core Updatable	queries	with
subqueries 	

E161 Core SQL	comments	using	leading
double	minus 	

E171 Core SQLSTATE	support 	

F021 Core Basic	information	schema 	

F021-
01 Core COLUMNS	view 	

F021- Core TABLES	view 	



02

F021-
03 Core VIEWS	view 	

F021-
04 Core TABLE_CONSTRAINTS	view 	

F021-
05 Core REFERENTIAL_CONSTRAINTS

view 	

F021-
06 Core CHECK_CONSTRAINTS	view 	

F031 Core Basic	schema	manipulation 	

F031-
01 Core CREATE	TABLE	statement	to

create	persistent	base	tables 	

F031-
02 Core CREATE	VIEW	statement 	

F031-
03 Core GRANT	statement 	

F031-
04 Core ALTER	TABLE	statement:	ADD

COLUMN	clause 	

F031-
13 Core DROP	TABLE	statement:

RESTRICT	clause 	

F031-
16 Core DROP	VIEW	statement:

RESTRICT	clause 	

F031-
19 Core REVOKE	statement:	RESTRICT

clause 	

F032 	 CASCADE	drop	behavior 	

F033 	 ALTER	TABLE	statement:	DROP
COLUMN	clause 	

F034 	 Extended	REVOKE	statement 	

F034-
01 	

REVOKE	statement	performed
by	other	than	the	owner	of	a
schema	object

	



F034-
02 	 REVOKE	statement:	GRANT

OPTION	FOR	clause 	

F034-
03 	

REVOKE	statement	to	revoke	a
privilege	that	the	grantee	has
WITH	GRANT	OPTION

	

F041 Core Basic	joined	table 	

F041-
01 Core Inner	join	(but	not	necessarily

the	INNER	keyword) 	

F041-
02 Core INNER	keyword 	

F041-
03 Core LEFT	OUTER	JOIN 	

F041-
04 Core RIGHT	OUTER	JOIN 	

F041-
05 Core Outer	joins	can	be	nested 	

F041-
07 Core

The	inner	table	in	a	left	or	right
outer	join	can	also	be	used	in	an
inner	join

	

F041-
08 Core All	comparison	operators	are

supported	(rather	than	just	=) 	

F051 Core Basic	date	and	time 	

F051-
01 Core DATE	data	type	(including

support	of	DATE	literal) 	

F051-
02 Core

TIME	data	type	(including
support	of	TIME	literal)	with
fractional	seconds	precision	of	at
least	0

	

F051-
03 Core

TIMESTAMP	data	type
(including	support	of
TIMESTAMP	literal)	with
fractional	seconds	precision	of	at

	



least	0	and	6

F051-
04 Core

Comparison	predicate	on	DATE,
TIME,	and	TIMESTAMP	data
types

	

F051-
05 Core Explicit	CAST	between	datetime

types	and	character	string	types 	

F051-
06 Core CURRENT_DATE 	

F051-
07 Core LOCALTIME 	

F051-
08 Core LOCALTIMESTAMP 	

F052
Enhanced
datetime
facilities

Intervals	and	datetime	arithmetic 	

F053 	 OVERLAPS	predicate 	

F081 Core UNION	and	EXCEPT	in	views 	

F111 	 Isolation	levels	other	than
SERIALIZABLE 	

F111-
01 	 READ	UNCOMMITTED	isolation

level 	

F111-
02 	 READ	COMMITTED	isolation

level 	

F111-
03 	 REPEATABLE	READ	isolation

level 	

F131 Core Grouped	operations 	

F131-
01 Core

WHERE,	GROUP	BY,	and
HAVING	clauses	supported	in
queries	with	grouped	views

	

F131-
02 Core Multiple	tables	supported	in

queries	with	grouped	views 	



F131-
03

Core Set	functions	supported	in
queries	with	grouped	views

	

F131-
04 Core

Subqueries	with	GROUP	BY	and
HAVING	clauses	and	grouped
views

	

F131-
05 Core

Single	row	SELECT	with
GROUP	BY	and	HAVING
clauses	and	grouped	views

	

F171 	 Multiple	schemas	per	user 	

F191
Enhanced
integrity
management

Referential	delete	actions 	

F200 	 TRUNCATE	TABLE	statement 	

F201 Core CAST	function 	

F221 Core Explicit	defaults 	

F222 	 INSERT	statement:	DEFAULT
VALUES	clause 	

F231 	 Privilege	tables 	

F231-
01 	 TABLE_PRIVILEGES	view 	

F231-
02 	 COLUMN_PRIVILEGES	view 	

F231-
03 	 USAGE_PRIVILEGES	view 	

F251 	 Domain	support 	

F261 Core CASE	expression 	

F261-
01 Core Simple	CASE 	

F261-
02 Core Searched	CASE 	

F261-



03 Core NULLIF 	

F261-
04 Core COALESCE 	

F262 	 Extended	CASE	expression 	

F271 	 Compound	character	literals 	

F281 	 LIKE	enhancements 	

F302 	 INTERSECT	table	operator 	

F302-
01 	 INTERSECT	DISTINCT	table

operator 	

F302-
02 	 INTERSECT	ALL	table	operator 	

F304 	 EXCEPT	ALL	table	operator 	

F311-
01 Core CREATE	SCHEMA 	

F311-
02 Core CREATE	TABLE	for	persistent

base	tables 	

F311-
03 Core CREATE	VIEW 	

F311-
04 Core CREATE	VIEW:	WITH	CHECK

OPTION 	

F311-
05 Core GRANT	statement 	

F321 	 User	authorization 	

F361 	 Subprogram	support 	

F381 	 Extended	schema	manipulation 	

F381-
01 	 ALTER	TABLE	statement:

ALTER	COLUMN	clause 	

F381-
02 	 ALTER	TABLE	statement:	ADD

CONSTRAINT	clause 	



F381-
03

	 ALTER	TABLE	statement:	DROP
CONSTRAINT	clause

	

F382 	 Alter	column	data	type 	

F383 	 Set	column	not	null	clause 	

F391 	 Long	identifiers 	

F392 	 Unicode	escapes	in	identifiers 	

F393 	 Unicode	escapes	in	literals 	

F401 	 Extended	joined	table 	

F401-
01 	 NATURAL	JOIN 	

F401-
02 	 FULL	OUTER	JOIN 	

F401-
04 	 CROSS	JOIN 	

F402 	 Named	column	joins	for	LOBs,
arrays,	and	multisets 	

F411
Enhanced
datetime
facilities

Time	zone	specification

differences
regarding
literal
interpretation

F421 	 National	character 	

F431 	 Read-only	scrollable	cursors 	

F431-
01 	 FETCH	with	explicit	NEXT 	

F431-
02 	 FETCH	FIRST 	

F431-
03 	 FETCH	LAST 	

F431-
04 	 FETCH	PRIOR 	



F431-
05

	 FETCH	ABSOLUTE 	

F431-
06 	 FETCH	RELATIVE 	

F441 	 Extended	set	function	support 	

F442 	 Mixed	column	references	in	set
functions 	

F471 Core Scalar	subquery	values 	

F481 Core Expanded	NULL	predicate 	

F491
Enhanced
integrity
management

Constraint	management 	

F501 Core Features	and	conformance
views 	

F501-
01 Core SQL_FEATURES	view 	

F501-
02 Core SQL_SIZING	view 	

F501-
03 Core SQL_LANGUAGES	view 	

F502 	 Enhanced	documentation	tables 	

F502-
01 	 SQL_SIZING_PROFILES	view 	

F502-
02 	 SQL_IMPLEMENTATION_INFO

view 	

F502-
03 	 SQL_PACKAGES	view 	

F531 	 Temporary	tables 	

F555
Enhanced
datetime
facilities

Enhanced	seconds	precision 	



F561 	 Full	value	expressions 	

F571 	 Truth	value	tests 	

F591 	 Derived	tables 	

F611 	 Indicator	data	types 	

F641 	 Row	and	table	constructors 	

F651 	 Catalog	name	qualifiers 	

F661 	 Simple	tables 	

F672 	 Retrospective	check	constraints 	

F690 	 Collation	support
but	no
character	set
support

F692 	 Extended	collation	support 	

F701
Enhanced
integrity
management

Referential	update	actions 	

F711 	 ALTER	domain 	

F731 	 INSERT	column	privileges 	

F751 	 View	CHECK	enhancements 	

F761 	 Session	management 	

F762 	 CURRENT_CATALOG 	

F763 	 CURRENT_SCHEMA 	

F771 	 Connection	management 	

F781 	 Self-referencing	operations 	

F791 	 Insensitive	cursors 	

F801 	 Full	set	function 	

F850 	 Top-level	<order	by	clause>	in
<query	expression> 	

F851 	 <order	by	clause>	in	subqueries 	



F852 	 Top-level	<order	by	clause>	in
views

	

F855 	 Nested	<order	by	clause>	in
<query	expression> 	

F856 	 Nested	<fetch	first	clause>	in
<query	expression> 	

F857 	 Top-level	<fetch	first	clause>	in
<query	expression> 	

F858 	 <fetch	first	clause>	in	subqueries 	

F859 	 Top-level	<fetch	first	clause>	in
views 	

F860 	 <fetch	first	row	count>	in	<fetch
first	clause> 	

F861 	 Top-level	<result	offset	clause>
in	<query	expression> 	

F862 	 <result	offset	clause>	in
subqueries 	

F863 	 Nested	<result	offset	clause>	in
<query	expression> 	

F864 	 Top-level	<result	offset	clause>
in	views 	

F865 	 <offset	row	count>	in	<result
offset	clause> 	

S071
Enhanced
object
support

SQL	paths	in	function	and	type
name	resolution 	

S092 	 Arrays	of	user-defined	types 	

S095 	 Array	constructors	by	query 	

S096 	 Optional	array	bounds 	

S098 	 ARRAY_AGG 	

Enhanced



S111 object
support

ONLY	in	query	expressions 	

S201 	 SQL-invoked	routines	on	arrays 	

S201-
01 	 Array	parameters 	

S201-
02 	 Array	as	result	type	of	functions 	

S211
Enhanced
object
support

User-defined	cast	functions 	

S301 	 Enhanced	UNNEST 	

T031 	 BOOLEAN	data	type 	

T071 	 BIGINT	data	type 	

T121 	 WITH	(excluding	RECURSIVE)
in	query	expression 	

T122 	 WITH	(excluding	RECURSIVE)
in	subquery 	

T131 	 Recursive	query 	

T132 	 Recursive	query	in	subquery 	

T141 	 SIMILAR	predicate 	

T151 	 DISTINCT	predicate 	

T152 	 DISTINCT	predicate	with
negation 	

T171 	 LIKE	clause	in	table	definition 	

T172 	 AS	subquery	clause	in	table
definition 	

T173 	 Extended	LIKE	clause	in	table
definition 	

T191
Enhanced
integrity Referential	action	RESTRICT 	



management

T201
Enhanced
integrity
management

Comparable	data	types	for
referential	constraints 	

T211-
01

Active
database,
Enhanced
integrity
management

Triggers	activated	on	UPDATE,
INSERT,	or	DELETE	of	one	base
table

	

T211-
02

Active
database,
Enhanced
integrity
management

BEFORE	triggers 	

T211-
03

Active
database,
Enhanced
integrity
management

AFTER	triggers 	

T211-
04

Active
database,
Enhanced
integrity
management

FOR	EACH	ROW	triggers 	

T211-
05

Active
database,
Enhanced
integrity
management

Ability	to	specify	a	search
condition	that	must	be	true
before	the	trigger	is	invoked

	

T211-
07

Active
database,
Enhanced
integrity
management

TRIGGER	privilege 	

Enhanced



T212 integrity
management

Enhanced	trigger	capability 	

T213 	 INSTEAD	OF	triggers 	

T231 	 Sensitive	cursors 	

T241 	 START	TRANSACTION
statement 	

T271 	 Savepoints 	

T281 	 SELECT	privilege	with	column
granularity 	

T312 	 OVERLAY	function 	

T321-
01 Core User-defined	functions	with	no

overloading 	

T321-
03 Core Function	invocation 	

T321-
06 Core ROUTINES	view 	

T321-
07 Core PARAMETERS	view 	

T323 	 Explicit	security	for	external
routines 	

T325 	 Qualified	SQL	parameter
references 	

T331 	 Basic	roles 	

T341 	 Overloading	of	SQL-invoked
functions	and	procedures 	

T351 	 Bracketed	SQL	comments	(/*...*/
comments) 	

T431 OLAP Extended	grouping	capabilities 	

T432 	 Nested	and	concatenated
GROUPING	SETS 	



T433 	 Multiargument	GROUPING
function

	

T441 	 ABS	and	MOD	functions 	

T461 	 Symmetric	BETWEEN	predicate 	

T491 	 LATERAL	derived	table 	

T501 	 Enhanced	EXISTS	predicate 	

T551 	 Optional	key	words	for	default
syntax 	

T581 	 Regular	expression	substring
function 	

T591 	 UNIQUE	constraints	of	possibly
null	columns 	

T611 OLAP Elementary	OLAP	operations 	

T613 	 Sampling 	

T614 	 NTILE	function 	

T615 	 LEAD	and	LAG	functions 	

T617 	 FIRST_VALUE	and
LAST_VALUE	function 	

T621 	 Enhanced	numeric	functions 	

T631 Core IN	predicate	with	one	list
element 	

T651 	 SQL-schema	statements	in	SQL
routines 	

T655 	 Cyclically	dependent	routines 	

X010 	 XML	type 	

X011 	 Arrays	of	XML	type 	

X016 	 Persistent	XML	values 	

X020 	 XMLConcat 	

X031 	 XMLElement 	



X032 	 XMLForest 	

X034 	 XMLAgg 	

X035 	 XMLAgg:	ORDER	BY	option 	

X036 	 XMLComment 	

X037 	 XMLPI 	

X040 	 Basic	table	mapping 	

X041 	 Basic	table	mapping:	nulls
absent 	

X042 	 Basic	table	mapping:	null	as	nil 	

X043 	 Basic	table	mapping:	table	as
forest 	

X044 	 Basic	table	mapping:	table	as
element 	

X045 	 Basic	table	mapping:	with	target
namespace 	

X046 	 Basic	table	mapping:	data
mapping 	

X047 	 Basic	table	mapping:	metadata
mapping 	

X048 	 Basic	table	mapping:	base64
encoding	of	binary	strings 	

X049 	 Basic	table	mapping:	hex
encoding	of	binary	strings 	

X050 	 Advanced	table	mapping 	

X051 	 Advanced	table	mapping:	nulls
absent 	

X052 	 Advanced	table	mapping:	null	as
nil 	

X053 	 Advanced	table	mapping:	table
as	forest 	



X054 	 Advanced	table	mapping:	table
as	element 	

X055 	 Advanced	table	mapping:	with
target	namespace 	

X056 	 Advanced	table	mapping:	data
mapping 	

X057 	 Advanced	table	mapping:
metadata	mapping 	

X058 	
Advanced	table	mapping:
base64	encoding	of	binary
strings

	

X059 	 Advanced	table	mapping:	hex
encoding	of	binary	strings 	

X060 	 XMLParse:	character	string	input
and	CONTENT	option 	

X061 	 XMLParse:	character	string	input
and	DOCUMENT	option 	

X070 	
XMLSerialize:	character	string
serialization	and	CONTENT
option

	

X071 	
XMLSerialize:	character	string
serialization	and	DOCUMENT
option

	

X072 	 XMLSerialize:	character	string
serialization 	

X090 	 XML	document	predicate 	

X120 	 XML	parameters	in	SQL	routines 	

X121 	 XML	parameters	in	external
routines 	

X400 	 Name	and	identifier	mapping 	

X410 	 Alter	column	data	type:	XML 	
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D.2.	

SQL:2011PostgreSQL

B011 	 Embedded	Ada 	

B013 	 Embedded	COBOL 	

B014 	 Embedded	Fortran 	

B015 	 Embedded	MUMPS 	

B016 	 Embedded	Pascal 	

B017 	 Embedded	PL/I 	

B031 	 Basic	dynamic	SQL 	

B032 	 Extended	dynamic	SQL 	

B032-
01 	 <describe	input	statement> 	

B033 	 Untyped	SQL-invoked	function
arguments 	

B034 	 Dynamic	specification	of	cursor
attributes 	

B035 	 Non-extended	descriptor	names 	

B041 	 Extensions	to	embedded	SQL
exception	declarations 	

B051 	 Enhanced	execution	rights 	

B111 	 Module	language	Ada 	

B112 	 Module	language	C 	

B113 	 Module	language	COBOL 	

B114 	 Module	language	Fortran 	



B115 	 Module	language	MUMPS 	

B116 	 Module	language	Pascal 	

B117 	 Module	language	PL/I 	

B121 	 Routine	language	Ada 	

B122 	 Routine	language	C 	

B123 	 Routine	language	COBOL 	

B124 	 Routine	language	Fortran 	

B125 	 Routine	language	MUMPS 	

B126 	 Routine	language	Pascal 	

B127 	 Routine	language	PL/I 	

B128 	 Routine	language	SQL 	

B211 	 Module	language	Ada:	VARCHAR
and	NUMERIC	support 	

B221 	 Routine	language	Ada:	VARCHAR
and	NUMERIC	support 	

E182 Core Module	language 	

F054 	 TIMESTAMP	in	DATE	type
precedence	list 	

F121 	 Basic	diagnostics	management 	

F121-
01 	 GET	DIAGNOSTICS	statement 	

F121-
02 	 SET	TRANSACTION	statement:

DIAGNOSTICS	SIZE	clause 	

F122 	 Enhanced	diagnostics
management 	

F123 	 All	diagnostics 	

F181 Core Multiple	module	support 	

F202 	 TRUNCATE	TABLE:	identity
column	restart	option 	



F263 	 Comma-separated	predicates	in
simple	CASE	expression 	

F291 	 UNIQUE	predicate 	

F301 	 CORRESPONDING	in	query
expressions 	

F311 Core Schema	definition	statement 	

F312 	 MERGE	statement
consider	INSERT	...
ON	CONFLICT	DO
UPDATE

F313 	 Enhanced	MERGE	statement 	

F314 	 MERGE	statement	with	DELETE
branch 	

F341 	 Usage	tables
no
ROUTINE_*_USAGE
tables

F384 	 Drop	identity	property	clause 	

F385 	 Drop	column	generation
expression	clause 	

F386 	 Set	identity	column	generation
clause 	

F394 	 Optional	normal	form	specification 	

F403 	 Partitioned	joined	tables 	

F451 	 Character	set	definition 	

F461 	 Named	character	sets 	

F492 	 Optional	table	constraint
enforcement 	

F521
Enhanced
integrity
management

Assertions 	

Enhanced



F671 integrity
management

Subqueries	in	CHECK intentionally	omitted

F693 	 SQL-session	and	client	module
collations 	

F695 	 Translation	support 	

F696 	 Additional	translation
documentation 	

F721 	 Deferrable	constraints foreign	and	unique
keys	only

F741 	 Referential	MATCH	types no	partial	match	yet

F812 Core Basic	flagging 	

F813 	 Extended	flagging 	

F821 	 Local	table	references 	

F831 	 Full	cursor	update 	

F831-
01 	 Updatable	scrollable	cursors 	

F831-
02 	 Updatable	ordered	cursors 	

F841 	 LIKE_REGEX	predicate 	

F842 	 OCCURRENCES_REGEX
function 	

F843 	 POSITION_REGEX	function 	

F844 	 SUBSTRING_REGEX	function 	

F845 	 TRANSLATE_REGEX	function 	

F846 	 Octet	support	in	regular
expression	operators 	

F847 	 Nonconstant	regular	expressions 	

F866 	 FETCH	FIRST	clause:	PERCENT
option 	



F867 	 FETCH	FIRST	clause:	WITH	TIES
option

	

S011 Core Distinct	data	types 	

S011-
01 Core USER_DEFINED_TYPES	view 	

S023 Basic	object
support Basic	structured	types 	

S024
Enhanced
object
support

Enhanced	structured	types 	

S025 	 Final	structured	types 	

S026 	 Self-referencing	structured	types 	

S027 	 Create	method	by	specific	method
name 	

S028 	 Permutable	UDT	options	list 	

S041 Basic	object
support Basic	reference	types 	

S043
Enhanced
object
support

Enhanced	reference	types 	

S051 Basic	object
support Create	table	of	type partially	supported

S081
Enhanced
object
support

Subtables 	

S091 	 Basic	array	support partially	supported

S091-
01 	 Arrays	of	built-in	data	types 	

S091-
02 	 Arrays	of	distinct	types 	

S091- 	 Array	expressions 	



03

S094 	 Arrays	of	reference	types 	

S097 	 Array	element	assignment 	

S151 Basic	object
support Type	predicate 	

S161
Enhanced
object
support

Subtype	treatment 	

S162 	 Subtype	treatment	for	references 	

S202 	 SQL-invoked	routines	on	multisets 	

S231
Enhanced
object
support

Structured	type	locators 	

S232 	 Array	locators 	

S233 	 Multiset	locators 	

S241 	 Transform	functions 	

S242 	 Alter	transform	statement 	

S251 	 User-defined	orderings 	

S261 	 Specific	type	method 	

S271 	 Basic	multiset	support 	

S272 	 Multisets	of	user-defined	types 	

S274 	 Multisets	of	reference	types 	

S275 	 Advanced	multiset	support 	

S281 	 Nested	collection	types 	

S291 	 Unique	constraint	on	entire	row 	

S401 	 Distinct	types	based	on	array
types 	

S402 	 Distinct	types	based	on	distinct
types 	



S403 	 ARRAY_MAX_CARDINALITY 	

S404 	 TRIM_ARRAY 	

T011 	 Timestamp	in	Information	Schema 	

T021 	 BINARY	and	VARBINARY	data
types 	

T022 	 Advanced	support	for	BINARY	and
VARBINARY	data	types 	

T023 	 Compound	binary	literal 	

T024 	 Spaces	in	binary	literals 	

T041 Basic	object
support Basic	LOB	data	type	support 	

T041-
01

Basic	object
support BLOB	data	type 	

T041-
02

Basic	object
support CLOB	data	type 	

T041-
03

Basic	object
support

POSITION,	LENGTH,	LOWER,
TRIM,	UPPER,	and	SUBSTRING
functions	for	LOB	data	types

	

T041-
04

Basic	object
support Concatenation	of	LOB	data	types 	

T041-
05

Basic	object
support LOB	locator:	non-holdable 	

T042 	 Extended	LOB	data	type	support 	

T043 	 Multiplier	T 	

T044 	 Multiplier	P 	

T051 	 Row	types 	

T052 	 MAX	and	MIN	for	row	types 	

T053 	 Explicit	aliases	for	all-fields
reference 	



T061 	 UCS	support 	

T101 	 Enhanced	nullability	determination 	

T111 	 Updatable	joins,	unions,	and
columns 	

T174 	 Identity	columns 	

T175 	 Generated	columns 	

T176 	 Sequence	generator	support 	

T177 	 Sequence	generator	support:
simple	restart	option 	

T178 	 Identity	columns:	simple	restart
option 	

T180 	 System-versioned	tables 	

T181 	 Application-time	period	tables 	

T211

Active
database,
Enhanced
integrity
management

Basic	trigger	capability 	

T211-
06

Active
database,
Enhanced
integrity
management

Support	for	run-time	rules	for	the
interaction	of	triggers	and
constraints

	

T211-
08

Active
database,
Enhanced
integrity
management

Multiple	triggers	for	the	same
event	are	executed	in	the	order	in
which	they	were	created	in	the
catalog

intentionally	omitted

T251 	 SET	TRANSACTION	statement:
LOCAL	option 	

T261 	 Chained	transactions 	



T272 	 Enhanced	savepoint	management 	

T285 	 Enhanced	derived	column	names 	

T301 	 Functional	dependencies partially	supported

T321 Core Basic	SQL-invoked	routines 	

T321-
02 Core User-defined	stored	procedures

with	no	overloading 	

T321-
04 Core CALL	statement 	

T321-
05 Core RETURN	statement 	

T322 PSM Declared	data	type	attributes 	

T324 	 Explicit	security	for	SQL	routines 	

T326 	 Table	functions 	

T332 	 Extended	roles mostly	supported

T434 	 GROUP	BY	DISTINCT 	

T471 	 Result	sets	return	value 	

T472 	 DESCRIBE	CURSOR 	

T495 	 Combined	data	change	and
retrieval different	syntax

T502 	 Period	predicates 	

T511 	 Transaction	counts 	

T521 	 Named	arguments	in	CALL
statement 	

T522 	 Default	values	for	IN	parameters	of
SQL-invoked	procedures

supported	except
DEFAULT	key	word
in	invocation

T561 	 Holdable	locators 	

T571 	 Array-returning	external	SQL-
invoked	functions 	



T572 	 Multiset-returning	external	SQL-
invoked	functions

	

T601 	 Local	cursor	references 	

T612 	 Advanced	OLAP	operations some	forms
supported

T616 	 Null	treatment	option	for	LEAD	and
LAG	functions 	

T618 	 NTH_VALUE	function
function	exists,	but
some	options
missing

T619 	 Nested	window	functions 	

T620 	 WINDOW	clause:	GROUPS	option 	

T641 	 Multiple	column	assignment only	some	syntax
variants	supported

T652 	 SQL-dynamic	statements	in	SQL
routines 	

T653 	 SQL-schema	statements	in
external	routines 	

T654 	 SQL-dynamic	statements	in
external	routines 	

M001 	 Datalinks 	

M002 	 Datalinks	via	SQL/CLI 	

M003 	 Datalinks	via	Embedded	SQL 	

M004 	 Foreign	data	support partially	supported

M005 	 Foreign	schema	support 	

M006 	 GetSQLString	routine 	

M007 	 TransmitRequest 	

M009 	 GetOpts	and	GetStatistics	routines 	

M010 	 Foreign	data	wrapper	support different	API



M011 	 Datalinks	via	Ada 	

M012 	 Datalinks	via	C 	

M013 	 Datalinks	via	COBOL 	

M014 	 Datalinks	via	Fortran 	

M015 	 Datalinks	via	M 	

M016 	 Datalinks	via	Pascal 	

M017 	 Datalinks	via	PL/I 	

M018 	 Foreign	data	wrapper	interface
routines	in	Ada 	

M019 	 Foreign	data	wrapper	interface
routines	in	C different	API

M020 	 Foreign	data	wrapper	interface
routines	in	COBOL 	

M021 	 Foreign	data	wrapper	interface
routines	in	Fortran 	

M022 	 Foreign	data	wrapper	interface
routines	in	MUMPS 	

M023 	 Foreign	data	wrapper	interface
routines	in	Pascal 	

M024 	 Foreign	data	wrapper	interface
routines	in	PL/I 	

M030 	 SQL-server	foreign	data	support 	

M031 	 Foreign	data	wrapper	general
routines 	

X012 	 Multisets	of	XML	type 	

X013 	 Distinct	types	of	XML	type 	

X014 	 Attributes	of	XML	type 	

X015 	 Fields	of	XML	type 	

X025 	 XMLCast 	



X030 	 XMLDocument 	

X038 	 XMLText 	

X065 	 XMLParse:	BLOB	input	and
CONTENT	option 	

X066 	 XMLParse:	BLOB	input	and
DOCUMENT	option 	

X068 	 XMLSerialize:	BOM 	

X069 	 XMLSerialize:	INDENT 	

X073 	 XMLSerialize:	BLOB	serialization
and	CONTENT	option 	

X074 	 XMLSerialize:	BLOB	serialization
and	DOCUMENT	option 	

X075 	 XMLSerialize:	BLOB	serialization 	

X076 	 XMLSerialize:	VERSION 	

X077 	 XMLSerialize:	explicit	ENCODING
option 	

X078 	 XMLSerialize:	explicit	XML
declaration 	

X080 	 Namespaces	in	XML	publishing 	

X081 	 Query-level	XML	namespace
declarations 	

X082 	 XML	namespace	declarations	in
DML 	

X083 	 XML	namespace	declarations	in
DDL 	

X084 	 XML	namespace	declarations	in
compound	statements 	

X085 	 Predefined	namespace	prefixes 	

X086 	 XML	namespace	declarations	in
XMLTable 	



X091 	 XML	content	predicate 	

X096 	 XMLExists 	

X100 	 Host	language	support	for	XML:
CONTENT	option 	

X101 	 Host	language	support	for	XML:
DOCUMENT	option 	

X110 	 Host	language	support	for	XML:
VARCHAR	mapping 	

X111 	 Host	language	support	for	XML:
CLOB	mapping 	

X112 	 Host	language	support	for	XML:
BLOB	mapping 	

X113 	 Host	language	support	for	XML:
STRIP	WHITESPACE	option 	

X114 	 Host	language	support	for	XML:
PRESERVE	WHITESPACE	option 	

X131 	 Query-level	XMLBINARY	clause 	

X132 	 XMLBINARY	clause	in	DML 	

X133 	 XMLBINARY	clause	in	DDL 	

X134 	 XMLBINARY	clause	in	compound
statements 	

X135 	 XMLBINARY	clause	in	subqueries 	

X141 	 IS	VALID	predicate:	data-driven
case 	

X142 	 IS	VALID	predicate:	ACCORDING
TO	clause 	

X143 	 IS	VALID	predicate:	ELEMENT
clause 	

X144 	 IS	VALID	predicate:	schema
location 	



X145 	 IS	VALID	predicate	outside	check
constraints

	

X151 	 IS	VALID	predicate	with
DOCUMENT	option 	

X152 	 IS	VALID	predicate	with
CONTENT	option 	

X153 	 IS	VALID	predicate	with
SEQUENCE	option 	

X155 	 IS	VALID	predicate:	NAMESPACE
without	ELEMENT	clause 	

X157 	
IS	VALID	predicate:	NO
NAMESPACE	with	ELEMENT
clause

	

X160 	 Basic	Information	Schema	for
registered	XML	Schemas 	

X161 	 Advanced	Information	Schema	for
registered	XML	Schemas 	

X170 	 XML	null	handling	options 	

X171 	 NIL	ON	NO	CONTENT	option 	

X181 	 XML(DOCUMENT(UNTYPED))
type 	

X182 	 XML(DOCUMENT(ANY))	type 	

X190 	 XML(SEQUENCE)	type 	

X191 	 XML(DOCUMENT(XMLSCHEMA))
type 	

X192 	 XML(CONTENT(XMLSCHEMA))
type 	

X200 	 XMLQuery 	

X201 	 XMLQuery:	RETURNING
CONTENT 	

XMLQuery:	RETURNING



X202 	 SEQUENCE 	

X203 	 XMLQuery:	passing	a	context	item 	

X204 	 XMLQuery:	initializing	an	XQuery
variable 	

X205 	 XMLQuery:	EMPTY	ON	EMPTY
option 	

X206 	 XMLQuery:	NULL	ON	EMPTY
option 	

X211 	 XML	1.1	support 	

X221 	 XML	passing	mechanism	BY
VALUE 	

X222 	 XML	passing	mechanism	BY	REF 	

X231 	 XML(CONTENT(UNTYPED))	type 	

X232 	 XML(CONTENT(ANY))	type 	

X241 	 RETURNING	CONTENT	in	XML
publishing 	

X242 	 RETURNING	SEQUENCE	in	XML
publishing 	

X251 	
Persistent	XML	values	of
XML(DOCUMENT(UNTYPED))
type

	

X252 	 Persistent	XML	values	of
XML(DOCUMENT(ANY))	type 	

X253 	 Persistent	XML	values	of
XML(CONTENT(UNTYPED))	type 	

X254 	 Persistent	XML	values	of
XML(CONTENT(ANY))	type 	

X255 	 Persistent	XML	values	of
XML(SEQUENCE)	type 	

Persistent	XML	values	of



X256 	 XML(DOCUMENT(XMLSCHEMA))
type

	

X257 	
Persistent	XML	values	of
XML(CONTENT(XMLSCHEMA))
type

	

X260 	 XML	type:	ELEMENT	clause 	

X261 	 XML	type:	NAMESPACE	without
ELEMENT	clause 	

X263 	 XML	type:	NO	NAMESPACE	with
ELEMENT	clause 	

X264 	 XML	type:	schema	location 	

X271 	 XMLValidate:	data-driven	case 	

X272 	 XMLValidate:	ACCORDING	TO
clause 	

X273 	 XMLValidate:	ELEMENT	clause 	

X274 	 XMLValidate:	schema	location 	

X281 	 XMLValidate	with	DOCUMENT
option 	

X282 	 XMLValidate	with	CONTENT
option 	

X283 	 XMLValidate	with	SEQUENCE
option 	

X284 	 XMLValidate:	NAMESPACE
without	ELEMENT	clause 	

X286 	 XMLValidate:	NO	NAMESPACE
with	ELEMENT	clause 	

X300 	 XMLTable 	

X301 	 XMLTable:	derived	column	list
option 	

X302 	 XMLTable:	ordinality	column	option 	



X303 	 XMLTable:	column	default	option 	

X304 	 XMLTable:	passing	a	context	item 	

X305 	 XMLTable:	initializing	an	XQuery
variable 	
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E.1.1.	

PostgreSQL	9.6	:

	()

postgres_fdw	 UPDATEDELETE

CPU



E.1.2.	9.6

pg_dumpall	 pg_upgrade/

9.6

pg_stat_activity		(Amit	 Kapila,	Ildus	Kurbangaliev)

	

waiting

to_char()	 	(Bruce	Momjian)

to_char('-4	years'::interval,	'YY')	 -04-4

extract()		(Vitaly	Burovoy)

extract()		

dayhour	

PL/pgSQL RAISE	 CONTEXT"" 	(Pavel	Stehule)

emailhost		(Artur	Zakirov)

	

contrib/unaccent	 unaccent.rulesUnicode	



Léonard	Benedetti)

	 	

CREATE	ROLE	 CREATEUSER/NOCREATEUSER	(Tom	Lane)

CREATEUSERSUPERUSER		 CREATEROLE

pg_	 (Stephen	Frost)

initdb	

information_schema.routines	 result_cast_character_set_name

result_cast_char_set_name	(Clément	Prévost)

SQL:2011	 	

psql-c	 --no-psqlrc	(Pavel	Stehule,	Catalin	Iacob)

--no-psqlrc -X	 psql

pg_restore-t	 	(Craig	Ringer)

pg_controldataNextXID		(Joe	Conway,	 Bruce	Momjian)

number:number	ID number/number	 LSN

	(Andreas	Karlsson)

	 	



E.1.3.	

PostgreSQL	9.6

E.1.3.1.	

E.1.3.1.1.	

	(Robert	Haas,	Amit	Kapila,	David	Rowley,	 many	others)

9.6 PostgreSQL	 	

	 max_parallel_workers_per_gather
force_parallel_mode	parallel_setup_costparallel_tuple_cost
min_parallel_relation_size

	(Robert	Haas,	Amit	Kapila)

E.1.3.1.2.	

GIN	 1GB maintenance_work_mem	 (Robert	Abraham,	Teodor
Sigaev)

GIN	 (Jeff	Janes,	Teodor	Sigaev)

gin_clean_pending_list()	 GIN	(Jeff	Janes)



GiST	 (Anastasia	Lubennikova)

	

boxSP-GiST	(Alexander	Lebedev)

E.1.3.1.3.	

	 (Peter	Geoghegan)

CPU	 replacement_sort_tuples

	 (Peter	Geoghegan)

"" uuidbytea	char(n)	 (Peter	Geoghegan)

text_pattern_ops	varchar_pattern_ops

TID64	 CREATE	INDEX	CONCURRENTLY	(Peter	Geoghegan)

E.1.3.1.4.	

ProcArrayLock	(Amit	Kapila,	 Robert	Haas)

	(Andres	Freund,	Simon	Riggs)

	(Alexander	Korotkov,	Andres	Freund)

LWLock	(Andres	Freund)

CPU	(Aleksander	Alekseev)

btree	(Simon	Riggs)



E.1.3.1.5.	

ANALYZE	 (Tomas	Vondra,	Alex	Shulgin)

ANALYZENULL	 NULL

	(Tomas	Vondra)

	(Tomas	Vondra,	David	Rowley)

t (a,b)	REFERENCES	r	(x,y)	 WHERE t.a	=	r.x	AND	t.b	=	r.y

tr AND	 WHERE	

E.1.3.1.6.	VACUUM

	(Masahiko	 Sawada,	Robert	Haas,	Andres	Freund)

	 	

DISABLE_PAGE_SKIPPING	vacuum	

VACUUM	 (Jeff	Janes,	Tom	Lane)

	

E.1.3.1.7.	

MVCC	(Kevin	Grittner)

"" 		
	



GROUP	BY	(David	Rowley)

GROUP	BY	

WHERE	 	(Tomas	Vondra,	Kyotaro	Horiguchi)

CREATE	INDEX	tidx_partial	ON	tbWHERE	a>	0 	

	 a a

	(Fabien	Coelho,	 Andres	Freund)

	 	

	 	(Fabien	Coelho,	Andres	Freund)

PostgreSQL	 	

Linux sync_file_range()	 Linux	

posix_fadvise()		

backend_flush_afterbgwriter_flush_aftercheckpoint_flush_after
wal_writer_flush_after

	 (David	Rowley)

SELECT	AVG(x),	VARIANCE(x)	FROM	tab	

pg_clog		

	(Andres	Freund)



	(Stas	 Kelvich,	Simon	Riggs,	Pavan	Deolasee)

PREPARE	TRANSACTION	 WALCOMMIT	PREPARED

	(Jan	Wieck)

	 (Aleksander	Alekseev)

timestamptimedate		(David	Rowley,	 Andres	Freund)

AccessExclusive		(Jeff	Janes)

	(Dilip	Kumar)

clog	(Amit	 Kapila,	Andres	Freund)

ParamListInfo	 PL/pgSQL	(Tom	Lane)

Windows SO_SNDBUF	 (Chen	Huajun)

Windows update_process_title	(Takayuki	Tsunakawa)

Windows	 Windows

E.1.3.1.8.	

pg_stat_progress_vacuum	VACUUM	(Amit	Langote,	Robert

Haas,	Vinayak	Pokale,	Rahila	Syed)

pg_control_system()	pg_control_checkpoint()



pg_control_recovery()	pg_control_init()	 pg_controlSQL

(Joe	Conway,	Michael	Paquier)

pg_config		(Joe	Conway)

pg_config	 PostgreSQL

confirmed_flush_lsnpg_replication_slots		(Marko	Tiikkaja)

pg_stat_wal_receiver	 WAL	(Michael	Paquier)

pg_blocking_pids()		(Tom	Lane)

IDID	

pg_current_xlog_flush_location()		(Tomas	Vondra)

pg_notification_queue_usage()	 NOTIFY	(Brendan	Jurd)

	(Tom	Lane)

postmaster	 	

E.1.3.1.9.	

BSD	 BSD	 PostgreSQL	(Marisa	Emerson)

BSD OpenBSD

PAM	 PAM_RHOSTIP	 PAM	 (Grzegorz	Sampolski)

postmaster	 (Tom	Lane)



	 DETAIL

128 RADIUS	(Marko	Tiikkaja)

SSPI	 	 compat_realmupn_username	 SSPINetBIOS	Kerberos

(Christian	Ullrich)

E.1.3.1.10.	

	(Vik	Fearing)

idle_in_transaction_session_timeout	vacuum

checkpoint_timeout24	(Simon	Riggs)

effective_io_concurrency	I/O	(Julien	Rouhaud)

log_line_prefix%n	Unix	(Tomas	 Vondra,	Jeff	Davis)

syslog_sequence_numberssyslog_split_messages	
(Peter	Eisentraut)

wal_levelarchive	hot_standbyreplica	(Peter	Eisentraut)

	

--with-systemd	 sd_notify()	(Peter	

notifysystemd	 systemdPostgreSQL

SSLroot	 	(Christoph	Berg)



PostgreSQL	

E.1.3.1.11.	

postmaster	(Rajeev	Rastogi,	 Robert	Haas)

postmaster	 postmaster	
	 I/Opostmaster	

	(Thomas	Munro)

	 	 	

WAL XID	 (Andres	Freund)

GIN	 (Teodor	Sigaev,	Jeff	Janes)

vacuum

E.1.3.2.	

	 (Masahiko	Sawada,	Beena	Emerson,	Michael	Paquier,	Fujii
Masao,	Kyotaro	Horiguchi)

	 synchronous_standby_names

synchronous_commit	 remote_apply	(Thomas	Munro)

	



pg_create_physical_replication_slot()	

Michael	Paquier)

WAL

--slot	 pg_basebackup	(Peter	Eisentraut)

pg_basebackupWAL	

pg_start_backup()	pg_stop_backup()	 (Magnus	Hagander)

E.1.3.3.	

NULL	(Andrew	Gierth,	Tom	Lane)

SELECT	FROM	function(...)	

VALUESINSERT		(Tom	Lane)

	 INSERT	INTO	tab	(x[1],	x[2])	VALUES	(...)

SELECT	 ORDER	BY	(Konstantin	Knizhnik)

ORDER	BY	 LIMIT

64	 (Andreas	Scherbaum)

SELECT40	 PL/pgSQL

MULE_INTERNAL	(Tom	Lane)



	 MULE_INTERNAL	

ID	(Shigeru	Hanada,	 Ashutosh	Bapat,	Etsuro	Fujita)

	 FDW	

E.1.3.4.	

COPY	 INSERT/UPDATE/DELETE	...	RETURNING	(Marko	Tiikkaja)

CTE

ALTER	object	DEPENDS	ON	EXTENSION	(Abhijit	Menon-Sen)

	 CASCADE	

ALTER	object	SET	SCHEMA		

ALTER	OPERATOR	 (Yury	Zhuravlev)

IF	NOT	EXISTSALTER	TABLE	ADD	COLUMN	(Fabrízio	de	Royes	Mello)

ALTER	TABLE		 (Fabrízio	de	Royes	Mello,	Simon	Riggs)

CREATE	ACCESS	METHOD	(Alexander	Korotkov,	Petr	Jelínek)

CASCADECREATE	EXTENSION	(Petr	Jelínek)

OID CREATE	TABLE	...	LIKE	 OID	(Bruce	Momjian)

CHECKNOT	VALID		(Amit	Langote,	Amul	Sul)



FOREIGN	KEY	

DROP	OPERATOR	 pg_operator.oprcom	pg_operator.oprnegate

(Roma	Sokolov)

	 OID

EXPLAIN	 (Tom	Lane)

SubPlan	 EXPLAIN

OID	(David	Rowley)

	 	

E.1.3.5.	

	(Stephen	Frost)

	 	

		(Stephen	Frost)

pg_signal_backend	

E.1.3.6.	

	 	(Teodor	Sigaev,	Oleg	Bartunov,	Dmitry	Ivanov)

<-><N>	tsquery	 	



array_col[3:]	(Yury	Zhuravlev)

	

	(Vitaly	 Burovoy)

timestamp	with	time	zone	

UTC	 timezone

PostgreSQL	 date	+	integer

infinity	NaN	(Tom	Lane)

float8	

ispell	 Hunspell	(Artur	Zakirov)

	 (Tom	Lane)

	 	

\nnn	377255	(Tom	Lane)

Tcl

ID xid	<>	xidxid	<>	int4		(Michael	Paquier)

E.1.3.7.	

jsonb_insert()	 jsonb	



numericln()log()	exp()pow()	(Dean	Rasheed)

scale(numeric)	 numeric	 (Marko	Tiikkaja)

	(Dean	Rasheed)

sind()	 sin()	 	

POSIXinfinity	NaN	(Dean	Rasheed)

POSIX NaN	 NaN infinity	

to_timestamp(float8)	 infinityinfinity	(Vitaly	Burovoy)

tsvector	(Stas	Kelvich)

ts_delete()	ts_filter()unnest()

tsvector_to_array()array_to_tsvector()	setweight()

ts_stat()	tsvector_update_trigger()		

Sigaev)

num_nulls()	num_nonnulls()nullnull	

CHECK(num_nonnulls(a,b,c)	=	1)	abc

parse_ident()	 SQL	(Pavel	Stehule)

to_number()	 V10V	(Bruce	 Momjian)



to_char()

to_reg*()	 textcstring	(Petr	Korobeinikov)

pg_size_bytes()		(Pavel	 Stehule,	Vitaly	Burovoy,	Dean

Rasheed)

pg_size_pretty()	 	 SELECT	oid::regclass	FROM

pg_class	WHERE	pg_total_relation_size(oid)	>

pg_size_bytes('10	GB')

pg_size_pretty()	 	(Adrian	 Vondendriesch)

missing_okcurrent_setting()		(David	Christensen)

NULL

NULL	(Michael	Paquier)

OIDpg_get_viewdef()	 NULLNULL	

pg_replication_origin_xact_reset()		(Fujii	Masao)

C pg_proc	

E.1.3.8.	



PL/pgSQL	 CONTINUEEXIT	 (Jim	Nasby)

PL/Python	 	(Pavel	Stehule)

PL/Python SPI	 PL/Python	

PL/Python	(Heikki	Linnakangas,	 Haribabu	Kommi,	Tom	Lane)

PL/TclTcl"object"	API		(Jim	Nasby,	Karl	 Lehenbauer)

PL/Tcl	Tcl	8.4

PL/TclTcl errorCode		(Jim	Nasby,	Tom	Lane)

Tcl

PL/TclUTF-8	Tcl	(Tom	Lane)

UTF-8	 ASCII

E.1.3.9.	

		(Tom	Lane)

libpq	 CONTEXT	(Pavel	Stehule)

PQerrorMessage()	 CONTEXT	 PQsetErrorContextVisibility()

libpq	 (Alex	Shulgin)



PQresultVerboseErrorMessage()	 psql\errverbose

libpqPQhost()	 Unix	(Tom	Lane)

NULL	

ecpg	 (Michael	Meskes)

E.1.3.10.	

--strict-namespg_dump	pg_restore	(Pavel	Stehule)

-t-n	

pg_dump	 (Stephen	Frost)

	

pg_dump	 (Martín	Marqués)

pg_dump	 	(Peter	Eisentraut)

E.1.3.10.1.	psql

-c-f	(Pavel	Stehule,	Catalin	Iacob)

psql

\crosstabview	 (Daniel	Vérité)



\errverbose	(Alex	Shulgin)

	—	 VERBOSITY	

\ev\sv	 (Petr	Korobeinikov)

\ef\sf

\gexec	 (Corey	Huinker)

\pset	C	string	 \C	string	(Bruce	Momjian)

\pset	expanded	auto	 	(Andreas	Karlsson,	

\watch	 (Michael	Paquier,	Tom	Lane)

\pset	title	 timestamp	(every	

tab	(Tom	Lane)

tab

tab	(Peter	 Eisentraut,	Vik	Fearing,	Kevin	Grittner,	Kyotaro
Horiguchi,	Jeff	Janes,	Andreas	Karlsson,	Fujii	Masao,	Thomas
Munro,	Masahiko	Sawada,	Pavel	Stehule)

PROMPT%pID	 (Julien	Rouhaud)

CONTEXT	 	(Pavel	Stehule)



CONTEXT	 SHOW_CONTEXT

\df+	 (Michael	Paquier)

E.1.3.10.2.	pgbench

pgbenchSQL	 (Kyotaro	Horiguchi,	Tom	Lane)

SQL	 	

	(Fabien	Coelho)

\setrandom	(Fabien	Coelho)

random()	random_exponential()random_gaussian()	

	 	 \setrandom

	(Fabien	Coelho)

-b	 -f

	 (Fabien	Coelho)

pgbench	

	(Fabien	 Coelho)

--progress-timestampUnix	 	(Fabien	Coelho)

( -c)(-t)	 (Fabien	Coelho)



-T	(Fabien	Coelho)

pgbench

E.1.3.11.	

initdb	(Tom	Lane)

"" 	

initdb	(Tom	Lane)

pg_rewind		(Alexander	 Korotkov)

E.1.3.12.	

	 heap_formtuple/heap_modifytuple/heap_deformtuple		(Peter

Geoghegan)

AllocSetContextCreate()	(Tom	Lane)

ALLOCSET_DEFAULT_SIZESALLOCSET_SMALL_SIZES

ALLOCSET_START_SMALL_SIZES	

static	inline	(Andres	Freund)

/

TAP	(Michael	 Paquier,	Craig	Ringer,	Álvaro	Herrera,	Stephen



Frost)

trace_lwlocks	 (Robert	Haas)

psqltab	 (Thomas	Munro,	Michael	Paquier)

Tab

pg_shseclabel	 (Adam	Brightwell)

API	 C	(Alexander	Korotkov,	Andrew	Gierth)

AM	API	 	

pg_init_privs	 initdb	 (Stephen	Frost)

pg_dump		

LWLocks	 (Amit	Kapila,	Robert	Haas)

RequestAddinLWLocks()	 RequestNamedLWLockTranche()	

LWLocks

	(Robert	Haas)

	(KaiGai	Kohei)

FDW



Paths	 /	(Tom	Lane)

	

	(David	Rowley,	Simon	Riggs)

	 	

	(Vinayak	Pokale,	 Rahila	Syed,	Amit	Langote,	Robert	Haas)

psqlflex	lexer	 	(Tom	Lane,	Kyotaro	 Horiguchi)

SQL	 	

src/fe_utils/		

WaitEventSet	API		

WAL	 (Alexander	Korotkov,	Petr	Jelínek,	Markus	Nullmeier)

WAL	 WAL	

WAL	 (Petr	Jelínek,	Andres	Freund)

WAL	

SP-GiST "" 	(Alexander	Lebedev,	Teodor	Sigaev)

"" 	

ereport()LOG_SERVER_ONLY	 (David	Steele)



LOG

Makefile	(Michael	Paquier,	Tom	Lane)

submake-generated-headers	

OpenSSL	1.1.0	(Andreas	Karlsson,	Heikki	Linnakangas)

E.1.3.13.	

auto_explain.sample_rate	 contrib/auto_explain		(Craig	

Julien	Rouhaud)

Bloom	 contrib/bloom	(Teodor	 Sigaev,	Alexander	Korotkov)

contrib/cube	 GiSTkNN	

contrib/hstorehstore_to_jsonb_loose()	hstore_to_json_loose()

	(Tom	Lane)

hstore_to_jsonb_loose()JSON	

hstore_to_json_loose()	 JSON

contrib/intarray		(Yury	Zhuravlev,	

contrib/pageinspect	heap_page_items()	

heap_page_item_attrs()	(Nikolay	Shaplov)



contrib/pgcrypto	pgp_sym_encrypt()S2K	(Jeff	Janes)

"" 	 contrib/pg_trgm	(Alexander	Korotkov,	Artur	Zakirov)

contrib/pg_trgm	 pg_trgm.similarity_threshold

set_limit()	show_limit()

contrib/pg_trgmGIN	 	(Jeff	Janes)

contrib/pg_trgm	GIN	(Christophe	Fornaroli)

contrib/pg_visibility		(Robert	Haas)

ssl_extension_info()	 contrib/sslinfo	

Voronin)

E.1.3.13.1.	postgres_fdw

	 	(Paul	Ramsey)

	

	(Ashutosh	Bapat)

	(Shigeru	Hanada,	 Ashutosh	Bapat)

UPDATE	DELETE	(Etsuro	Fujita)

SELECT	FOR	UPDATE	 	



	 (Corey	Huinker)

postgres_fdw100

ID	(Ashutosh	Bapat)

	 (Michael	Paquier)
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E.2.1.		9.5.4

9.5.X/

9.5.2	 	E.4	



E.2.2.	

CASE-WHEN	(Heikki	 Linnakangas,	Michael	Paquier,	Tom	Lane)

CASECASE		 CASESQL	

5423)

	 (Noah	Misch,	Nathan	Bossart,	Michael	Paquier)

vacuumdb		

psql\connect\password	

psql\connect	 -reuse-previous	

pg_dumpall	 Windows	

	 	

IS	NULL/IS	NOT	NULL	(Andrew	Gierth,	Tom	Lane)

SQL IS	NULLTRUE	 ROW(NULL,NULL)	IS	NULL

ROW(NULL,	ROW(NULL,NULL))	IS	NULLFALSE	 	

contrib/postgres_fdw	

CTE WITH INSERT	...	ON	CONFLICT"" 	(Peter	 Geoghegan)

INSERT	...	ON	CONFLICT		



INSERT	...	ON	CONFLICT	 	(Tom	Lane)

INSERT	...	ON	CONFLICT	OID	(Tom	Lane)

inetcidr	IPv6	(Tom	Lane)

NaN close_ps()	 (point	##	lseg)	 (Tom	Lane)

NULL

pg_get_expr()	 (Michael	Paquier,	Thomas	Munro)

to_number()	 (Peter	Eisentraut)

to_number()	

WITH	NO	DATA CREATE	MATERIALIZED	VIEWCREATE	TABLE	AS	

(Michael	Paquier,	Tom	Lane)

heap_update()	 (Masahiko	Sawada,	Andres	Freund)

XMAXWAL-log	 	

WAL	 (Andres	Freund)

FOR	KEY	SHARE	 "could	not	serialize	access"



"" 	(Tom	Lane)

	 PostgreSQL

postgres	-C	 (Michael	Paquier)

WALL	 (Kyotaro	Horiguchi)

	 (Petru-Florin	Mihancea)

	(Marko	Tiikkaja,	Andrew	Gierth)

	 (Tom	Lane)

	 ;	

	(Tom	Lane,	Tomas	Vondra)

VACUUMID	 (Alexander	Korotkov)

VACUUMXID	 XID	

9.3pg_upgradeID	 (Andrew	Gierth,Álvaro	Herrera)

bug "MultiXactId	NNN	has	not	been	created	yet	--	apparent

wraparound"

ANALYZE	 changes_since_analyze	(Tom	Lane)



ANALYZE	 n_distinct	(Tom	Lane)

autovacuum	(Álvaro	Herrera)

	

b-tree/	(Kevin	Grittner)

b-tree

b-tree	(Tom	Lane)

b-tree VACUUM

shared_buffers	(Tom	Lane)

	

GiSTNaN	(Tom	Lane)

intervalcontrib/btree_gist	 ORDER	BY	

BRIN "PANIC:	failed	to	add	BRIN	tuple"		(Álvaro	Herrera)

	(Dmitry	Ivanov)

PL/pgSQL IMPORT	FOREIGN	SCHEMA	 INTO	(Tom	Lane)

contrib/btree_gin	 bigint	(Peter	Eisentraut)



libpq	 (Peter	Eisentraut)

9.6	 PQserverVersion()

ecpgunsigned	long	long		(Michael	Meskes)

-c-Cpg_dump	 CREATE	SCHEMA	public	(David	Johnston,	Tom

Lane)

pg_dumppg_restore	SIGTERM/control-C	(Tom	 Lane)

	

pg_dumppg_restore		(Tom	Lane)

pg_dumppg_restore		

Windows pg_dump	pg_restore	(Kyotaro	Horiguchi)

pg_dump	 (Magnus	Hagander)

--no-synchronized-snapshots	

zlib pg_dump	 (Kyotaro	Horiguchi)

pg_basebackup-Z	0		(Fujii	Masao)

AIXmakefilemake	(Noah	Misch)



TAPMSVC	 (Michael	Paquier,	Kyotaro	Horiguchi)

"" "" 		(Tom	Lane)

	 ""

	(Jeff	Janes,	 Tom	Lane)

IANA tzcode2016c	(Tom	Lane)

KemerovoDST	 tzdata2016f

	9.6 	9.5.3



PostgreSQL	9.6.0	
	E.	



E.3.		9.5.3

:	 2016-05-12

9.5.29.5	 	E.6	



E.3.1.		9.5.3

9.5.X/

9.5.2	 	E.4	



E.3.2.	

OpenSSLOpenSSL	 	(Peter	Geoghegan,	Dave	Vitek,	Peter
Eisentraut)

OpenSSL	 	
SSL	

left	joinfull	join	 "failed	to	build	any	N-way	joins"		(Tom	Lane)

	(Tom	Lane)

X.X	=	Y.Y	=	Z.Z		

operator_precedence_warning		(Tom	Lane)

SELECT	(ARRAY[])::text[]	

GIN	(Julien	Rouhaud)

GIN	(Tom	Lane)

	 maintenance_work_memGIN

to_timestamp()THth	Y,YYY	(Tom	Lane)

array array	 value	operator	ANY	(array)SELECT	(Tom	Lane)



ALTER	SYSTEM	 (Tom	Lane)

	 ALTER	SYSTEM

OID ALTER	TABLE	...	REPLICA	IDENTITY	USING	INDEX

Rowley)

	 (Tom	Lane)

	(Tom	Lane,	 Andres	Freund)

walsender	(Nick	Cleaton)

pg_regressPGCTLTIMEOUT		(Tom	Lane)

pg_ctl	

pg_upgrade		 (Tom	Lane)

	 	

pg_upgradeTOAST	 (Tom	Lane)

pg_upgradePostgreSQL	TOAST	

IBM	XLCPPE	(Noah	Misch)

--disable-spinlocksSysV	 (Tom	Lane)

strtoi()strtoint()	NetBSD	(Thomas	Munro)



Windows bind()listen()		(Tom	Lane)

Microsoft	Visual	Studio	(Christian	Ullrich)

Visual	Studio	2015	 (Michael	Paquier,	Petr	Jelínek)

VS2015Windows	VistaWindows

putenv()Visual	Studio	2013	 (Michael	Paquier)

Windows FormatMessage()	 (Christian	Ullrich)

FORMAT_MESSAGE_IGNORE_INSERTS	 bug

tzdata2016d	 DST	

	9.5.4 	9.5.2



PostgreSQL	9.6.0	
	E.	



E.4.		9.5.2

:	 2016-03-31

9.5.19.5	 	E.6	



E.4.1.		9.5.2

9.5.X/

REINDEX	



E.4.2.	

C	(Robert	Haas)

PostgreSQL	9.5C	 strxfrm()strcoll()		

strxfrm()	 strcoll()	

B-tree	 textvarchar

	 REINDEX

C		

	(Stephen	Frost)

	 ID	

contrib/pageinspect		(Andreas	Seltenreich)

byteapageinspect	 brin_page_type()

bytea	 	

ROW()	 (Simon	Riggs)

ROW()	 9.5	

ROW()NULL	 (Tom	Lane)

ROW(a,	b)	>	ROW('x',	'y')bNULL	



	 fsync()	(Michael	Paquier,	

SELECT	FOR	UPDATE/SHARE		

NULL	

json_to_record()		

jsonb_object()		(Michael	Paquier,	Andrew	Dunstan)

	 jsonb_set()	(Michael	Paquier)

to_char()OF	 (Thomas	Munro,	Tom	Lane)

INSERT	...	ON	CONFLICT	 (Peter	Geoghegan)

recovery_min_apply_delay	 	(Michael	Paquier)

WAL	 recovery_min_apply_delay

pg_subtransXID	wraparound	 (Jeff	Janes)

	(Andres	Freund)

FULLUPDATE	 	

record"

WHERE	 	(Dean	Rasheed)



GIN	(Tom	Lane)

localeconv()		(Tom	Lane)

ispell	 (Tom	Lane)

	 UTF8

sscanf()ispell		(Artur	Zakirov)

FreeBSD(	OS	X)

IBMxlcPPC	(Noah	Misch)

AVX2	CPUWindows7SP1/2008R2SP1	
Postgres	 (Christian	Ullrich)

Visual	Studio	2013	 Microsoft

psqltab	 (Kyotaro	Horiguchi,	Robert	Haas)

SECURITY	LABELpsqltab	 (Tom	Lane)

SECURITY	LABELTAB

pg_ctlPGCTLTIMEOUT		(Noah	Misch)

postmaster	 buildfarm

pg_ctlWindows	 (Manuel	Mathar)



pg_ctl	Windows

pgbench-C	-M	prepared	(Tom	Lane)

pg_upgrade	 	(Bruce	 Momjian)

PL/PerlPostgresPerl	 (Alex	Hunsaker)

PL/PythonPython	(Jim	Nasby)

contrib/pgstattuplepgstatindex()		(Tom	Lane)

MSVC psedPerl	 (Michael	Paquier,	Andrew	Dunstan)

tzdata	release	2016c	 (Altai,	Astrakhan,	
Ulyanovsk	)DST	 (Kaliningrad,	Samara,	Volgograd)

	9.5.3 	9.5.1



PostgreSQL	9.6.0	
	E.	



E.5.		9.5.1

:	 2016-02-11

9.5.09.5	 	E.6	



E.5.1.		9.5.1

9.5.X/



E.5.2.	

	 (Tom	Lane)

	 	(CVE-2016-0773)

	 (Tomas	Vondra,	Tom	Lane)

HAVING	(Andrew	Gierth)

ON	CONFLICT	arbiter	WHERE	(Peter	Geoghegan)

log_line_prefix%h	%rlog_connections		(Tom	Lane)

%h/%r"connection	received"	

SSPI	 (Christian	Ullrich)

psql\det	 \d	(Reece	Hart)

Windows pg_ctl	 	(Michael	Paquier)

pg_dump	(Tom	Lane)

pg_dump	(Elvis	Pranskevichus)

pg_dump	 pg_restore	(Tom	Lane)

pgbench		(Fabien	Coelho,	Michael	Paquier)

pg_receivexlog9.4	 	(Marco	Nenciarini)



plpython2plpython3	/	(Tom	Lane)

PL/Python	 libpython

PL/PythonPython	3.5	 (Peter	Eisentraut)

PL/Java	(Noah	Misch)

PL/Java	(CVE-2016-0766)

ecpg	 (Michael	Meskes)

ecpg	 ecpg

hstore_to_json_loose()	 hstoreJSON	(Tom	Lane)

JSON

contrib/postgres_fdw	 tableoid	(Etsuro	Fujita,	

NAMEDATALEN256(Robert	Haas,	Tom	Lane)

	(Christoph	Berg)

dynloader.hMSVC	 (Bruce	Momjian,	Michael	Paquier)

tzdata	release	2016a	 MetlakatlaTrans-Baikal
TerritoryZabaykalsky	KraiDST	



	9.5.2 	9.5



PostgreSQL	9.6.0	
	E.	



E.6.		9.5

:	 2016-01-07



E.6.1.	

PostgreSQL	9.5

INSERT	 UPDATE

GROUP	BYGROUPING	SETS	CUBE	ROLLUP

	

	(BRIN)

CPU



E.6.2.		9.5

	 pg_dumpallpg_upgrade	/

9.5	

	 SQL	(Tom	Lane)

<=>=<>	 <>	= IS	 x	IS	NULL	

BETWEEN	

pg_ctlsmart	 fast	(Bruce	Momjian)

PL/pgSQL	 	(Tom	Lane)

truefalse	 tf;	

		(Andres	Freund)

	

GSSAPI	 include_realm	1 GSS	

min_wal_sizemax_wal_size	 checkpoint_segments	(Heikki

Linnakangas)

checkpoint_segments	:



max_wal_size	=	(3	*	checkpoint_segments)	*	16MB

max_wal_size	 checkpoint_segments

PG_OOM_ADJUST_FILE	PG_OOM_ADJUST_VALUE	Linux	 OOM

LINUX_OOM_SCORE_ADJ	LINUX_OOM_ADJ	(Gurjeet	Singh)

ssl_renegotiation_limit		(Andres	Freund)

SSL	 	

autocommit	(Tom	Lane)

pg_authid	 rolcatupdate	 (Adam	Brightwell)

pg_stat_replication	 sentNULL	(Magnus	Hagander)

jsonjsonb	 JSON	 (Peter	Geoghegan,	Andrew	Dunstan)

NULL



E.6.3.	

PostgreSQL	9.5

E.6.3.1.	

E.6.3.1.1.	

Block	Range	Indexes	(BRIN)	(Álvaro	Herrera)

BRIN	 ;		

GiST	 	(Alexander	Korotkov,	Heikki	

	

GiST	 (Anastasia	Lubennikova,	Heikki	Linnakangas,	Andreas
Karlsson)

gin_pending_list_limit	 GIN	(Fujii	Masao)

	 work_mem	

hash	 	(Bruce	Momjian)

E.6.3.1.2.	

"abbreviated"varchar	textnumeric	 (Peter	Geoghegan,	Andrew

Gierth,	Robert	Haas)

SQL	 CREATE	INDEXREINDEX



	(Tomas	Vondra,	Robert	Haas)

	 (Robert	Haas,	Amit	Kapila,	Andres	Freund)

	(Kevin	Grittner)

	 (Andres	Freund)

	(Andres	Freund)

CPU

	(David	Rowley)

		 (David	Rowley)

	 	(Dean	Rasheed)

WHERE	 	(Tom	Lane)

ANALYZE	 	(Oleksandr	Shulgin)

CRCCRC-32C	 (Abhijit	Menon-Sen,	Heikki	Linnakangas)

	(Teodor	Sigaev,	Tom	Lane)

CREATE	INDEX	(Robert	Haas)

	(Amit	Kapila,	 Andres	Freund,	Robert	Haas)



E.6.3.1.3.	

log_min_autovacuum_duration		 (Michael	Paquier)

cluster_name	(Thomas	Munro)

postgresql.conf		

log_disconnections	(Fujii	Masao)

E.6.3.1.4.	SSL

SSL"Subject	Alternative	Names"	 (Alexey	Klyukin)

""

pg_stat_ssl	 SSL	(Magnus	Hagander)

libpqSSL	(Heikki	Linnakangas)

PQgetssl()	 OpenSSL	 libpqSSL

PQsslAttribute()PQsslAttributeNames()	PQsslInUse()	SSLSSL

libpqOpenSSL		(Jan	Urbanski)

E.6.3.1.5.	

min_wal_sizemax_wal_size	 checkpoint_segments	(Heikki



Linnakangas)

WAL	 max_wal_size

WAL max_wal_size;	 checkpoint_segments

PG_OOM_ADJUST_FILE	PG_OOM_ADJUST_VALUE	Linux	 OOM

(Gurjeet	Singh)

OOM	 LINUX_OOM_SCORE_ADJLINUX_OOM_ADJ

track_commit_timestamp		(Álvaro	Herrera,	Petr	Jelínek)

pg_xact_commit_timestamp()	pg_last_committed_xact()

ALTER	ROLE	SET	 local_preload_libraries	(Peter	Eisentraut,	Kyotaro

Horiguchi)

autovacuum	workers		 (Michael	Paquier)

debug_assertions	 (Andres	Freund)

	

	 effective_io_concurrency	(Peter	Eisentraut)

pg_file_settings		 (Sawada	Masahiko)

pending_restartpg_settings		(Peter	Eisentraut)

ALTER	SYSTEM	 ALTER	SYSTEM	RESET	(Vik	 Fearing)



postgresql.auto.conf

E.6.3.2.	

	 	(Andres	Freund)

multixactWAL	(Andres	Freund)

recovery.conf	 recovery_target_action		(Petr	Jelínek)

pause_at_recovery_target

archive_mode	always	 WAL	(Fujii	Masao)

wal_retrieve_retry_interval	 WAL	 (Alexey	Vasiliev,	Michael
Paquier)

WAL	 (Rahila	Syed,	Michael	Paquier)

WALWALWALCPU	

.partial	 WAL	(Heikki	Linnakangas)

log_replication_commands		(Fujii	Masao)

IDENTIFY_SYSTEM	 log_statement	



pg_replication_slots		 (Craig	Ringer)

active_pid

recovery.confprimary_conninfo	 URIpostgres://	(Alexander

Shulgin)

E.6.3.3.	

INSERTs	 UPDATEs	(Peter	Geoghegan,	Heikki	

Andres	Freund)

INSERT	...	ON	CONFLICT	DO	NOTHING/UPDATE	 UPSERTPostgres

GROUP	BYGROUPING	SETS	CUBE	ROLLUP	(Andrew	Gierth,	Atri	Sharma)

UPDATE		(Tom	Lane)

UPDATE	tab	SET	(col1,	col2,	...)	=	(SELECT	...)

SELECT	 SKIP	LOCKED	(Thomas	Munro)

NOWAIT

SELECT	 TABLESAMPLE	(Petr	 Jelínek)

SQL	

	(Peter	 Geoghegan,	Robert	Haas)

E.6.3.4.	



EXPLAIN		(Marius	Timmer,	 Lukas	Kreft,	Arne	Scheffer)

COLLATEDESC	USINGNULLS	FIRST/LAST

VACUUM		(Jim	Nasby)

TRUNCATE	 pg_stat*		(Alexander	Shulgin)

E.6.3.4.1.	REINDEX

REINDEXSCHEMA		(Sawada	Masahiko)

VERBOSEREINDEX	(Sawada	Masahiko)

REINDEX	DATABASESCHEMA	 VERBOSE	(Simon	Riggs)

REINDEXFORCE	 (Fujii	Masao)

E.6.3.5.	

	(Craig	Ringer,	KaiGai	Kohei,	Adam	Brightwell,	Dean	Rasheed,
Stephen	Frost)

	 CREATE

ROW	SECURITY

ALTER	TABLE	...	SET	LOGGED	/	UNLOGGED WAL		(Fabrízio	de

Royes	Mello)

IF	NOT	EXISTSCREATE	TABLE	AS	CREATE	INDEX	CREATE	SEQUENCE	

CREATE	MATERIALIZED	VIEW	(Fabrízio	de	Royes	Mello)



IF	EXISTSALTER	TABLE	...	RENAME	CONSTRAINT	(Bruce	Momjian)

DDL CURRENT_USERSESSION_USER		(Kyotaro	Horiguchi,	

Herrera)

	 ALTER	USERALTER	GROUP	ALTER	ROLExref	linkend="SQL-
GRANT">	ALTER	object	OWNER	TO

	(Álvaro	Herrera)

	(Simon	Riggs,	Andreas	Karlsson)

INSERT	 LOCK	TABLE	...	ROW	EXCLUSIVE	

UPDATEDELETETRUNCATE

CHECK	 (Tom	Lane)

CREATE/ALTER	DATABASE	 datistemplate	datallowconn	(Vik	Fearing)

pg_database	

E.6.3.5.1.	

IMPORT	FOREIGN	SCHEMA	 (Ronan	Dunklau,	Michael	Paquier,
Tom	Lane)

CHECK	 (Shigeru	Hanada,	Etsuro	Fujita)



	 	

	(Shigeru	Hanada,	 Etsuro	Fujita)

	 OID

	(KaiGai	Kohei)

E.6.3.5.2.	

ddl_command_end	 DDL	 (Álvaro	Herrera)

pg_event_trigger_ddl_commands()	C

ALTER	TABLE		(Dimitri	Fontaine)

COMMENTSECURITY	LABEL	GRANT/REVOKE	(Álvaro	Herrera)

pg_event_trigger_dropped_objects		(Álvaro	Herrera)

E.6.3.6.	

xml		(Peter	Eisentraut)

SQL/XML

macaddr	 xxxx-xxxx-xxxx	(Herwin	Weststrate)

interval	SQL	(Bruce	Momjian)



	 INTERVAL	MINUTE	TO	SECOND(2)	PostgreSQL

INTERVAL(2)	MINUTE	TO	SECOND

inet/cidr	 	(Emre	Hasegeli,	Tom	Lane)

regrole	regnamespace	 OID

E.6.3.6.1.	JSON

jsonbjsonb_set()	jsonb_pretty()	(Dmitry	Dolgov,	Andrew

Dunstan,	Petr	Jelínek)

jsonbto_jsonb()	jsonb_object()	jsonb_build_object()

jsonb_build_array()	jsonb_agg()	jsonb_object_agg()	(Andrew

Dunstan)

json

jsonjsonb	(Tom	Lane)

texttextinteger	 jsonb	(Dmitry	Dolgov,	Andrew	Dunstan)

jsonb	||	 (Dmitry	Dolgov,	Andrew	Dunstan)

json_strip_nulls()	jsonb_strip_nulls()	JSON	

Dunstan)

E.6.3.7.	

numeric	 generate_series()	(Plato	Malugin)



array_agg()	ARRAY()	(Ali	Akbar,	Tom	Lane)

array_position()	array_positions()		(Pavel	Stehule)

point-to-polygon	 <->	(Alexander	Korotkov)

SIMILAR	TO	SUBSTRING		 (Jeff	Davis)

width_bucket()		(Petr	Jelínek)

missing_okpg_read_file()		(Michael	Paquier,	Heikki

Linnakangas)

=>		(Pavel	Stehule)

:==>	PostgreSQL	9.0	

PostgreSQL	 POSIX	(Pedro	Gimeno	Fortea)

E.6.3.7.1.	

pg_get_object_address()	 OIDpg_identify_object_as_address()

OID	(Álvaro	 Herrera)

pg_stat_activity	 pg_cancel_backend()

pg_terminate_backend()	(Stephen	Frost)



pg_stat_get_snapshot_timestamp()		(Matt	Kelly)

mxid_age()	xidage	(Bruce	Momjian)

E.6.3.7.2.	

inet/cidr	 min()/max()	(Haribabu	 Kommi)

128	(Andreas	Karlsson)

E.6.3.8.	

PL/Python		(Ed	Behn,	Ronan	 Dunklau)

PL/Python

PL/Python		(Marko	Kreen)

SQL	(Peter	Eisentraut)

CREATE/DROP	TRANSFORM	 hstoreltreePL/Perl

E.6.3.8.1.	PL/pgSQL	

PL/pgSQL	(Tom	Lane)

PL/pgSQL	 ASSERT		(Pavel	Stehule)

PL/pgSQL		(Tom	Lane)



E.6.3.9.	

contribpg_archivecleanup	pg_test_fsync	pg_test_timing	

pg_xlogdump	src/bin	(Peter	Eisentraut)

pg_rewind		 (Heikki	Linnakangas)

pg_receivexlog		(Michael	Paquier)

--create-slot	--drop-slot

pg_receivexlog	 --synchronousWAL	(Furuya	Osamu,	Fujii	Masao)

WAL

vacuumdb	 --jobs	(Dilip	Kumar)

vacuumdb	 	(Haribabu	Kommi,	Michael	Paquier)

--verbosereindexdb	(Sawada	Masahiko)

tar	 pg_basebackup	 MS	Windows

pg_xlogdump	 --stats	(Abhijit	Menon-Sen)

E.6.3.9.1.	psql

psqlAsciiDoc	(Szymon	Guz)

errors psql	ECHO	 (Pavel	Stehule)



psql-b

psqlunicode	(Pavel	Stehule)

single

psqlPROMPT	 %l	 (Sawada	Masahiko)

\psetpager_min_lines		(Andrew	Dunstan)

psql	(Andrew	Dunstan)

--output--log-file	 psql	 (Tom	Lane,	Daniel	Vérité)

search_path	 psql	tab	(Jeff	Janes)

tab

psqltab	 (Andreas	Karlsson)

E.6.3.9.1.1.	

psql	\?	 variablesoptions	(Pavel	Stehule)

\?	variablespsql	 \?	options	 \?	commands	

help=section

psql\db+	 (Fabrízio	de	Royes	Mello)

psql\dT+	 (Magnus	Hagander)



psql\watch	 \timing	(Fujii	Masao)

--echo-hidden	 \watch

psql\sf\ef	 ECHO_HIDDEN	(Andrew	Dunstan)

psql\set\unset	:variabletab	(Pavel	 Stehule)

psql	\ctab	(Ian	Barwick)

E.6.3.9.2.	pg_dump

pg_dump--snapshot		(Simon	Riggs,	Michael	Paquier)

pg_export_snapshot()	

tar8GB	(Tom	Lane)

tarPOSIXtar8GB	 tar	

pg_dump	 pg_dump	(Jing	Wang)

--verbose

pg_dumppg_dumpall	pg_restore-i/--ignore-version		(Fujii

Masao)

E.6.3.9.3.	pg_ctl

pg_ctl	-o	 	(Bruce	Momjian)

MS	Windows	 pg_ctl	 (MauMau)



pg_ctl	 postgresql.conf

	 (IPv4 0.0.0.0IPv6::)	 	(Kondo	Yuta)

Windows	 pg_ctlUnix

E.6.3.9.4.	pg_upgrade

contribpg_upgrade	src/bin	(Peter	Eisentraut)

pg_upgrade_support	

pg_upgrade	-o/-O	 	(Bruce	Momjian)

pg_upgrade	(Heikki	Linnakangas)

8.3	(Bruce	Momjian)

E.6.3.9.5.	pgbench

contribpgbenchsrc/bin	(Peter	Eisentraut)

TPS "" 	(Tatsuo	Ishii,	Fabien	Coelho)

pgbench	 9.5	

pgbench	(Fabien	Coelho)

--latency-limit

pgbench \setrandom/	 (Kondo	Mitsumasa,	Fabien	Coelho)



pgbench\set	 %	(modulo)	

E.6.3.10.	

WAL	 (Heikki	Linnakangas)

WAL	(Andres	Freund)

API	(Andres	Freund)

	(KaiGai	Kohei,	Tom	Lane)

	(Etsuro	 Fujita)

INSERT	...	ON	CONFLICT	DO	NOTHING	(Peter	Geoghegan,	Heikki

Linnakangas,	Andres	Freund)

	 INSERT	...	ON	CONFLICT	DO	UPDATE

hash_create()API	 (Teodor	Sigaev,	Tom	Lane)

	(Robert	Haas,	Amit	 Kapila,	Noah	Misch,	Rushabh	Lathia,
Jeevan	Chalke)

Alpha	(CPU)Tru64	(OS)		(Andres	Freund)

ARMv5CPU	 (Robert	Haas)



ARMv5	 gcc

100+tar	(Peter	Eisentraut)

Tar

pg_seclabel.provider	pg_shseclabel.provider	

(Tom	Lane)

	 (Robert	Haas)

E.6.3.10.1.	MS	Windows

Windows	8	Windows	Server	2012	Windows	(Craig	Ringer)

MS	Windows	 bin	(Peter	Eisentraut,	Michael	Paquier)

MSVCsrc/test/modules	contrib	(Michael	Paquier)

MSVCconfigure	--with-extra-version	(Michael	Paquier)

PGFILEDESCMSVC	 (Michael	Paquier)

MSVC	 MS	Windows	(Noah	Misch)

MinGW

getopt_long()	(Michael	Paquier,	 Andres	Freund)

MSVC



E.6.3.11.	

pg_stat_statements	(Mitsumasa	Kondo,	Andrew	Dunstan)

pgcrypto	 pgp_armor_headers()PGP	armor	(Marko	Tiikkaja,

Heikki	Linnakangas)

unaccent		(Mohammad	Alhashash)

unaccent		(Tom	Lane)

contribtsm_system_rows	tsm_system_time		(Petr	Jelínek)

GIN	 pageinspect	(Heikki	Linnakangas,	Peter	Geoghegan,
Michael	Paquier)

pg_buffercache	 (Andres	Freund)

pgstattuple	 pgstattuple_approx()		(Abhijit	Menon-Sen)

contribdummy_seclabel	test_shm_mqtest_parser	worker_spi

src/test/modules	(Álvaro	Herrera)

PostgreSQL	

	9.5.1 	9.4.9



PostgreSQL	9.6.0	
	E.	



E.7.		9.4.9

:	 2016-08-11

9.4.8	 9.4	 	E.16	



E.7.1.		9.4.9

9.4.X/

9.4.6	 	E.10	



E.7.2.	

CASE-WHEN	(Heikki	 Linnakangas,	Michael	Paquier,	Tom	Lane)

CASECASE		 CASESQL	

5423)

	 (Noah	Misch,	Nathan	Bossart,	Michael	Paquier)

vacuumdb		

psql\connect\password	

psql\connect	 -reuse-previous	

pg_dumpall	 Windows	

	 	

IS	NULL/IS	NOT	NULL	(Andrew	Gierth,	Tom	Lane)

SQL IS	NULLTRUE	 ROW(NULL,NULL)	IS	NULL

ROW(NULL,	ROW(NULL,NULL))	IS	NULLFALSE	 	

contrib/postgres_fdw	

inetcidr	IPv6	(Tom	Lane)

NaN close_ps()	 (point	##	lseg)	 (Tom	Lane)



NULL

pg_get_expr()	 (Michael	Paquier,	Thomas	Munro)

to_number()	 (Peter	Eisentraut)

to_number()	

WITH	NO	DATA CREATE	MATERIALIZED	VIEWCREATE	TABLE	AS	

(Michael	Paquier,	Tom	Lane)

heap_update()	 (Masahiko	Sawada,	Andres	Freund)

XMAXWAL-log	 	

WAL	 (Andres	Freund)

FOR	KEY	SHARE	 "could	not	serialize	access"

postgres	-C	 (Michael	Paquier)

	 (Petru-Florin	Mihancea)

	(Marko	Tiikkaja,	Andrew	Gierth)

	 (Tom	Lane)

	 ;	



	(Tom	Lane,	Tomas	Vondra)

VACUUMID	 (Alexander	Korotkov)

VACUUMXID	 XID	

VACUUM	FREEZE	 (Simon	Riggs,	Álvaro	Herrera)

VACUUM	FREEZE	

9.3pg_upgradeID	 (Andrew	Gierth,Álvaro	Herrera)

bug "MultiXactId	NNN	has	not	been	created	yet	--	apparent

wraparound"

ANALYZE	 changes_since_analyze	(Tom	Lane)

ANALYZE	 n_distinct	(Tom	Lane)

autovacuum	(Álvaro	Herrera)

	

b-tree	(Tom	Lane)

b-tree VACUUM

GiSTNaN	(Tom	Lane)



contrib/btree_gin	 bigint	(Peter	Eisentraut)

libpq	 (Peter	Eisentraut)

9.6	 PQserverVersion()

ecpgunsigned	long	long		(Michael	Meskes)

-c-Cpg_dump	 CREATE	SCHEMA	public	(David	Johnston,	Tom

Lane)

pg_dumppg_restore	SIGTERM/control-C	(Tom	 Lane)

	

pg_dumppg_restore		(Tom	Lane)

pg_dumppg_restore		

Windows pg_dump	pg_restore	(Kyotaro	Horiguchi)

zlib pg_dump	 (Kyotaro	Horiguchi)

pg_basebackup-Z	0		(Fujii	Masao)

AIXmakefilemake	(Noah	Misch)

TAPMSVC	 (Michael	Paquier,	Kyotaro	Horiguchi)



"" "" 		(Tom	Lane)

	 ""

	(Jeff	Janes,	 Tom	Lane)

IANA tzcode2016c	(Tom	Lane)

KemerovoDST	 tzdata2016f
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E.8.1.		9.4.8

9.4.X/

9.4.6	 	E.10	



E.8.2.	

OpenSSLOpenSSL	 	(Peter	Geoghegan,	Dave	Vitek,	Peter
Eisentraut)

OpenSSL	 	
SSL	

left	joinfull	join	 "failed	to	build	any	N-way	joins"		(Tom	Lane)

	(Tom	Lane)

X.X	=	Y.Y	=	Z.Z		

GIN	(Julien	Rouhaud)

GIN	(Tom	Lane)

	 maintenance_work_memGIN

to_timestamp()THth	Y,YYY	(Tom	Lane)

array array	 value	operator	ANY	(array)SELECT	(Tom	Lane)

ALTER	SYSTEM	 (Tom	Lane)

	 ALTER	SYSTEM



OID ALTER	TABLE	...	REPLICA	IDENTITY	USING	INDEX

Rowley)

	(Tom	Lane,	 Andres	Freund)

walsender	(Nick	Cleaton)

pg_regressPGCTLTIMEOUT		(Tom	Lane)

pg_ctl	

pg_upgrade		 (Tom	Lane)

	 	

pg_upgradeTOAST	 (Tom	Lane)

pg_upgradePostgreSQL	TOAST	

--disable-spinlocksSysV	 (Tom	Lane)

strtoi()strtoint()	NetBSD	(Thomas	Munro)

Windows bind()listen()		(Tom	Lane)

Microsoft	Visual	Studio	(Christian	Ullrich)

putenv()Visual	Studio	2013	 (Michael	Paquier)

Windows FormatMessage()	 (Christian	Ullrich)



FORMAT_MESSAGE_IGNORE_INSERTS	 bug

tzdata2016d	 DST	
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9.4.69.4	 	E.16	



E.9.1.	9.4.7

9.4.X/

9.4.6 	E.10	



E.9.2.	

ROW()NULL	 (Tom	Lane)

ROW(a,	b)	>	ROW('x',	'y')bNULL	

	 fsync()	(Michael	Paquier,	

json_to_record()		

to_char()OF	 (Thomas	Munro,	Tom	Lane)

recovery_min_apply_delay	 	(Michael	Paquier)

WAL	 recovery_min_apply_delay

pg_subtransXID	wraparound	 (Jeff	Janes)

	(Andres	Freund)

FULLUPDATE	 	

record"

WHERE	 	(Dean	Rasheed)

localeconv()		(Tom	Lane)

ispell	 (Tom	Lane)

	 UTF8



sscanf()ispell		(Artur	Zakirov)

FreeBSD(	OS	X)

AVX2	CPUWindows7SP1/2008R2SP1	
Postgres	 (Christian	Ullrich)

Visual	Studio	2013	 Microsoft

psqltab	 (Kyotaro	Horiguchi,	Robert	Haas)

SECURITY	LABELpsqltab	 (Tom	Lane)

SECURITY	LABELTAB

pg_ctlPGCTLTIMEOUT		(Noah	Misch)

postmaster	 buildfarm

pg_ctlWindows	 (Manuel	Mathar)

pg_ctl	Windows

pgbench-C	-M	prepared	(Tom	Lane)

pg_upgrade	 	(Bruce	 Momjian)

PL/PerlPostgresPerl	 (Alex	Hunsaker)

PL/PythonPython	(Jim	Nasby)



contrib/pgstattuplepgstatindex()		(Tom	Lane)

MSVC psedPerl	 (Michael	Paquier,	Andrew	Dunstan)

tzdata	release	2016c	 (Altai,	Astrakhan,	
Ulyanovsk	)DST	 (Kaliningrad,	Samara,	Volgograd)
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E.10.1.	9.4.6

9.4.X/

jsonb_path_ops	GIN

9.4.4 	E.12	



E.10.2.	

jsonb_path_ops	GIN	(Tom	Lane)

jsonb	 	

	 (Tom	Lane)

	 	(CVE-2016-0773)

postmaster.pid	(Tom	Lane)

postmaster postmaster.pid	 PID

DBA postmaster.pidpostmaster	

SERIALIZABLE	 	 (Kevin	Grittner,	Thomas	Munro)

ALTER	TABLE	...	SET	TABLESPACE	 WAL	(Michael	Paquier,	Andres

Freund)

	(Andres	Freund,	Michael	Paquier)

Walsender	 (Magnus	Hagander)

ALTER	COLUMN	TYPE	(Tom	Lane)

REASSIGN	OWNED	(Álvaro	Herrera)



	 REASSIGN	OWNEDALTER	OWNER

Herrera)

REASSIGN	OWNED	(Álvaro	Herrera)

	 (Stephen	Frost)

LATERAL	(Tom	 Lane)

"failed	to	build	any	N-way	joins""could	not	devise	a	query	plan"

GIN	 (Tom	Lane)

GIN	(Julien	Rouhaud)

EXPLAIN	 NAMEDATALEN	(Tom	Lane)

ROW()VALUES()	(Tom	Lane)

jsonjsonb	(Tom	Lane)

numeric	 (Dean	Rasheed)

	(Tom	Lane)

	

	 (Tom	Lane)

	 (Tom	Lane)

CVE-2007-4772	 	



	 (Tom	Lane)

	 "regular	expression	is	too	complex"

	(Tom	Lane)

log_line_prefix%h	%rlog_connections		(Tom	Lane)

%h/%r"connection	received"	

Windows	(Tom	Lane,	Amit	Kapila)

logging_collector	

WindowsEOF	(Tom	Lane)

9.5	 walsender

SSPI	 (Christian	Ullrich)

psql	 libreadline	(Merlin	Moncure)

libreadline	

psql\det	 \d	(Reece	Hart)

Unix	 psql\c	(Tom	Lane)

pg_ctl	start	-w	(Tom	Lane,	Michael	Paquier)

pg_ctl	 postmaster postmaster.pid



Windows	 pg_ctl	start	-w

pg_ctl	start	-wpostmaster	(Kondo	Yuta)

Windows listen_addresses0.0.0.0	 ::pg_ctlpostmaster	

127.0.0.1::1

Windows pg_ctl	 	(Michael	Paquier)

pg_dumppg_basebackup	 GNU8GBtar	 (Tom	Lane)

tarPOSIX8GB	 tar	

pg_basebackup	8GB4GB8GB	

pg_dump	(Tom	Lane)

pg_dump	 pg_restore	(Tom	Lane)

pg_dump	(Kouhei	Sutou,	Tom	Lane)

pg_dumpCREATE	 /	

pg_dump	 (Zeus	Kronion)

pg_upgradeWindows	(Bruce	Momjian)

pgbench		(Fabien	Coelho,	Michael	Paquier)

pg_receivexlogpg_recvlogical		(Ioseph	Kim)

plpython2plpython3	/	(Tom	Lane)



PL/Python	 libpython

PL/PythonPython	3.5	 (Peter	Eisentraut)

EOF libpq	(Tom	Lane)

"" libpq	

PL/Java	(Noah	Misch)

PL/Java(CVE-2016-0766)	 PL/Java	

libpq	 (Michael	Paquier,	Amit	Kapila,	Heikki	Linnakangas)

ecpgtypedef	 (Michael	Meskes)

ecpgPGTYPESnumeric_from_double()	 %g%f	 (Tom	Lane)

ecpg	 (Michael	Meskes)

ecpg	 ecpg

hstore_to_json_loose()	 hstoreJSON	(Tom	Lane)

JSON

contrib/pgcryptocrypt()		(Andreas	Karlsson)

contrib/postgres_fdw	 tableoid	(Etsuro	Fujita,	

flex	2.5.x		 (Tom	Lane,	Michael	Paquier)



flex	2.6.0

	(Christoph	Berg)

PGXS 	 (Jim	Nasby)

bison	PGXS

dynloader.hMSVC	 (Bruce	Momjian,	Michael	Paquier)

libxml2	(Tom	Lane)

libxml2CVE-2015-7499	 	

tzdata2016a	 DSTMetlakatlaTrans-Baikal	Territory	(Zabaykalsky
Krai)	
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E.11.1.	9.4.5

9.4.X/

9.4.4	 	E.12	



E.11.2.	

json	 (Oskari	Saarenmaa)

PostgreSQL	 jsonjsonb	 PostgreSQL	(CVE-2015-5289)

contrib/pgcrypto	 crypt()	(Josh	Kupershmidt)

salt	 	(CVE-2015-5288)

	(Tom	Lane,	Michael	Paquier)

commit_delayWAL	(Heikki	Linnakangas)

	(Dean	Rasheed)

"init" 	(Tom	Lane)

init	 pg_trigger_tgrelid_tgname_index	

SPIO(N^2)	(Neil	Conway)

LISTEN	(Matt	Newell)

	(Jan	Wieck,	Tom	Lane)

pg_dump



SSL	(Michael	Paquier,	Andres	Freund)

SSL	 OpenSSL9.5	

*_freeze_max_age	 (Andres	Freund)

	

wal_buffers2GB	(Josh	Berkus)

postgresql.conf	

numeric	 (Dean	Rasheed)

json	jsonbtsqueryltxtqueryquery_int

DOWDOY	 (Greg	Stark)

datetime	 ""

	(Tom	Lane)

SIMILAR	TOLIKE	(Tom	Lane)

	(Tom	Lane)

	

	 	(Tom	Lane)



	 (Andreas	Seltenreich)

	 (Tom	Lane)

	 (Tom	Lane)

work_memtuplestores	 "" 	(Tom	 Lane)

qsort	(Tom	Lane)

"" work_mem		(Tomas	Vondra,	Tom	Lane)

	(Tom	Lane)

	
SeltenreichPiotr	Stefaniak

UPDATE/DELETE	(Tom	Lane,	Dean	Rasheed)

postmaster	(Michael	Paquier,	Fujii	Masao)

	

postmaster	 postmaster.pid	(Tom	Lane)

pg_ctl	stoppostmaster	

postmaster	(Tom	Lane)

postmaster

	(Tom	Lane)



	

	 (Andres	Freund)

WARNING		(Tom	Lane)

	(Álvaro	Herrera)

GIN	(Jeff	Janes)

GIN	(Heikki	Linnakangas)

SP-GiST	(Heikki	 Linnakangas)

VACUUM

subtrans/multixact "" 		

PL/pgSQLCONTINUE	MOVE	 (Pavel	Stehule,	Tom	Lane)

PL/PerlASCII	(Alex	Hunsaker)

record	 PL/Python	(Tom	Lane)

PL/Tclmalloc()	 (Michael	Paquier,	Álvaro	Herrera)

contrib/isn979ISBN-13	(Fabien	Coelho)

9799790EANISBN13	



contrib/pg_stat_statements	(Peter	Geoghegan)

	 1GB

contrib/postgres_fdw	(Tom	Lane)

	 varchar

libpq	 (Michael	Paquier,	Heikki	Linnakangas)

ecpg	(Michael	Paquier)

psql	(Tom	Lane)

\pset	numericlocale	on	

psql\c	(Noah	Misch)

pg_dumpNOT	VALID		(Tom	Lane)

pg_dumpzlib		(Andrew	Dunstan)

pg_dumptar		(Michael	 Paquier)

pg_dumppg_upgrade	 postgrestemplate1	

Momjian)

pg_dump	 	(Tom	Lane)

9.27.3	 pg_dump

	



pg_dumpshell	(Tom	Lane)

Shell()	 pg_dump

pg_dump	(Michael	Paquier)

pgbench	 pgbench	(Fabien	Coelho)

Alphaspinlock	(Tom	Lane)

PPCspinlock AIX	(Tom	Lane)

gcc	 gcc

AIX -qlonglong	 (Noah	Misch)

AIX -Wl,-brtllib	 (Noah	Misch)

Perl5.8.0

32 xlc	 	(Noah	Misch)

sched_yield()librt	Solaris	(Oskari	Saarenmaa)

UHCWindows949	 (Noah	Misch)

postmasterASCII

WindowsUTF16	 	(Noah	Misch)

postmaster setlocale()		(Noah	Misch)



WindowsANSICP936 "Chinese	(Simplified,	PRC)"

Windows	 install.bat	(Heikki	Linnakangas)

PostgreSQL	 ( 90405)Makefiles	 VERSION_NUM

tzdata2015g	 DST	
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E.12.1.		9.4.4

9.4.X/

9.3.09.3.4 pg_upgrade	

9.4.2 	E.14	



E.12.2.	

	 (Robert	Haas)

PostgreSQLmultixact		 pg_upgrade	bug	9.3.0
9.3.4 pg_upgrade

pg_upgrade	bug pg_control	oldestMultiXid1	

oldestMultiXid	

1.	 pg_controldata"oldestMultiXid" 1	

2.	 PGDATA/pg_multixact/offsets0000	

3.	 pg_class.relminmxid1	 vacuum_multixact_freeze_min_age

vacuum_multixact_freeze_table_ageVACUUM	 	19.4.4	

	(Tom	Lane)

VACUUM	FULL"" 	bug	

CREATE/DROP	DATABASE	(Tom	Lane)

DROP	DATABASE	 CREATE	DATABASE5	

	(Tom	Lane,	Tomas	Vondra)
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9.4.X/

9.4.2 	E.14	
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fsync	(Abhijit	Menon-Sen,	Tom	Lane)

fsync	 	

initdb	--sync-only	

pg_get_functiondef()	 LEAKPROOF	(Jeevan	Chalke)

pushJsonbValue()jbvBinary	(Andrew	Dunstan)

9.4

configureOpenBSD	 libpython	(Tom	Lane)

OpenBSD	
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E.14.1.	9.4.2

9.4.X/

contrib/citextregexp_matches()	

9.4.1 	E.15	



E.14.2.	

	(Benkocs	Norbert	Attila)

SSL	 bug	

	(Noah	Misch)

snprintf()	 	

*printf()		

contrib/pgcrypto "" 	(Noah	Misch)

	 	

multixactID	(Álvaro	Herrera,	Robert	Haas,	Thomas	Munro)

pg_multixact/members	multixactID	

contrib/citextregexp_matches()		(Tom	Lane)

setof	text[]	

bug	

citext	 ALTER	EXTENSION	citext	UPDATE	TO	'1.1'

1.0	 citext	regexp_matches()

json infinity		(Andrew	Dunstan)



json/jsonbpopulate_record()	to_record()	(Andrew	Dunstan)

HOT	(Tom	Lane)

HOT	 	

ALTER	TABLE	...	ALTER	CONSTRAINT	(Tom	Lane)

	(Tom	Lane)

	

()	(Tom	Lane)

"relidsRelOptInfo" 	

	(Tom	Lane)

	 	

GEQO	(Tom	Lane)

LATERAL	 ""

UPDATEDELETE	 	(Stephen	Frost)

/	(Andres	Freund)

	 ""pg_replslot/...""



max_prepared_transactions	 	(Heikki	Linnakangas)

WAL	(Heikki	Linnakangas)

fsync()	(Abhijit	Menon-Sen,	Robert	Haas)

	

SIGTERM	(Álvaro	Herrera)

	(Tom	Lane)

VACUUM	FULL

BackendIdGetTransactionIds()		(Tom	Lane)

LockBufferForCleanup()	(Andres	Freund)

"pincount	1"

COPY	IN	(Tom	Lane)

9.49.39.2	

WAL	(Andres	Freund)

HOTWAL	 	

recovery_min_apply_delay	(Andres	Freund)

	(Heikki	Linnakangas)



	(Tom	Lane)

GIN	(Heikki	Linnakangas)

	(Jeff	Janes)

ANALYZE	

READ	COMMITTEDSELECT	FOR	UPDATE	UPDATEDELETE	

Fujita)

	(Álvaro	Herrera)

	(Álvaro	Herrera)

Kerberos/GSSAPI/SSPI include_realm1	(Stephen	Frost)

	 PostgreSQL

IPv4	 pg_hba.confIPv4-in-IPv6	(Tom	Lane)

2003LinuxIPv4IPv4-in-IPv6	
pg_hba.conf	

	 (Robert	Haas)

BGW_NEVER_RESTART		(Amit	Khandekar)

WAL IDENTIFY_SYSTEM	(Heikki	Linnakangas)

pg_receivexlog



Windows	

libpq	(Heikki	Linnakangas)

	

PQconsumeInput()

libpqURI	(Thomas	Fanghaenel)

ecpg	(Michael	Meskes)

psqlURIconninfo\connect		(David	Fetter,	Andrew	Dunstan,	Álvaro

Herrera)

	

psql~/.psql_history		(Tom	Lane)

2006 libeditbug	

pg_dump	(Tom	Lane)

pg_dump -Z	 -Fd	(Michael	Paquier)

pg_dump	 (Gilles	Darold,	Michael	Paquier,	Stephen	Frost)

pg_dump	(Tom	Lane)

VALUES(...)	(Tom	Lane)



/ nothing	(Marko	Tiikkaja)

pg_upgrade1	(Bruce	Momjian)

WAL

pg_upgrade	 (Bruce	Momjian)

pg_upgrade delete_old_cluster		(Bruce	Momjian)

pg_upgrade	(Bruce	Momjian)

postgrestemplate1	

Windows pg_upgradepg_resetxlog		(Muhammad	Asif	Naeem)

initdbpg_basebackup	 readdir()	(Marco	Nenciarini)

contrib/intarray	(Tom	Lane)

Sparc	V8	(Rob	Rowan)

OS	X	(Tom	Lane)

tzdata2015dDST	 	
HAST/HADT).
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9.4.X/

Windows "Norwegian	(Bokmål)"	
"Norwegian_Norway""Norwegian	(Bokmål)_Norway"	"norwegian-bokmal"
	 http://wiki.postgresql.org/wiki/Changes_To_Norwegian_Locale

http://wiki.postgresql.org/wiki/Changes_To_Norwegian_Locale


E.15.2.	

to_char()	(Bruce	Momjian)

to_char()	 PostgreSQL	

(CVE-2015-0241)

*printf()	(Tom	Lane)

PostgreSQLprintf	 eEfF	gG500	

SQL	 PostgreSQL	 printf

Windows PostgreSQL	PostgreSQL	

contrib/pgcrypto	 (Marko	Tiikkaja,	Noah	Misch)

pgcrypto	 	

/	 (Heikki	Linnakangas)

	 	
2015-0244)

	(Stephen	Frost)

	

Windows	(Noah	Misch)

SSPIOS	 Windows	



Windows "Norwegian	(Bokmål)"	 (Heikki	Linnakangas)

ASCII	 ASCII

9.4.0 "norwegian-bokmal"	Windows	

EvalPlanQual	 (Tom	Lane)

READ	COMMITTEDbug

EvalPlanQual	(Álvaro	Herrera,	Mark	Kirkwood)

FOR	NO	KEY	EXCLUSIVE	 FOR	SHARE

EXPLAIN	(Tom	Lane)

jsonb	Unicode \u0000	(Tom	Lane)

JSON	Unicode \u0000	 \\u0000

JSON	 PostgreSQL	9.4.0	
	 jsonb\u0000

jsonb9.4.0\u0000	 \\u00009.4.0

json	

Unicode

xpath()	(Ali	Akbar)

xml	



	(Emre	Hasegeli)

"unexpected	operator	NNNN"	

GIN	(Heikki	Linnakangas)

9.4.0 ""

GIN	 (Heikki	Linnakangas)

gin_fuzzy_search_limit	(Heikki	Linnakangas)

	(Andres	Freund)

wal_log_hintsWAL	(Petr	Jelinek)

"pgstat" LOG	(Tom	Lane)

buildfarm	

OS	X setlocale()	(Noah	Misch)

/etc/passwdlibpq	(Tom	Lane)

PQsetdbLogin() libpq	Unix

/etc/passwd

psql	(Tom	Lane)

ECHO_HIDDENON_ERROR_ROLLBACK	onoff 1/0	

COMP_KEYWORD_CASEECHOECHO_HIDDEN	HISTCONTROLON_ERROR_ROLLBACK



VERBOSITY	

pg_dump	(Tom	Lane)

pg_dump--serializable-deferrable	(Kevin	Grittner)

pg_basebackup	-x/-X	WAL	(Andres	Freund)

contrib/tablefuncconnectby()	NULL	(Michael	Paquier)

NULL connectby()	

Coverity	 (Andres	Freund,	Tatsuo	Ishii,	Marko	Kreen,	Tom	Lane,
Michael	Paquier)

bug	 	

configureCFLAGS	 CFLAGS	(Tom	Lane)	Allow	CFLAGS	from	

environment	to	override	automatically-supplied	CFLAGS	(Tom	Lane)

configureCFLAGS		

pg_regress	(Tom	Lane)

make	check-world	

CST	(China	Standard	Time)	(Tom	Lane)

tzdata2015aDST	



	9.4.2 	9.4



PostgreSQL	9.6.0	
	E.	



E.16.		9.4

:	 2014-12-18



E.16.1.	

PostgreSQL	9.4

jsonb	 JSON

postgresql.confSQL	 ALTER	SYSTEM

ALTER	TABLE

	

WAL	



E.16.2.		9.4

pg_dumpall	/ pg_upgrade

9.4

	(Bruce	Momjian)

	 '{{1},	{2,3}}'::int[]

datetimestamptimestamptz	 JSON	 ISO	8601	(Andrew	Dunstan)

DateStyle	 JSONISO	8601	

json	#>	text[]	 NULL	(Tom	Lane)

/ ->	 json	

JSON	// NULL	(Tom	Lane)

JSONNULL	 NULL	

to_timestamp()	to_date()	

FX	 	

ts_rank_cd()		(Alex	Hill)



VARIADIC	"any" VARIADIC		(Pavel	Stehule)

NULL		

	(Tom	Lane)

row_to_json(tab.*)	 tab	

DISCARD	 (Fabrízio	de	Royes	Mello,	Robert	Haas)

EXPLAIN	ANALYZE"total	runtime"	 "execution	time"	(Tom	Lane)

SHOW	TIME	ZONE	 POSIXUTC	(Tom	Lane)

interval	 SET	TIME	ZONE

AFTER	ROW		(Noah	Misch)

AFTER	ROW	 	

CHECK	 tableoid	(Amit	Kapila)

	 	(Heikki	Linnakangas)

recovery_target_xxx	

Windows	(Heikki	Linnakangas)



	 archive_commandrestore_command

pg_class.reltoastidxid	(Michael	Paquier)

pg_rewrite.ev_attr	(Kevin	Grittner)

PostgreSQL	7.3

Kerberos(--with-krb5)	 (Magnus	Hagander)

KerberosGSSAPI	 PostgreSQL	8.3

PL/Python	(Rodolfo	Campero)

libpq PQconnectdbParams()	PQpingParams()		(Adrian	

intarray	(Bruce	Momjian)

	 ({})	

pg_upgrade-U	--username	(Bruce	Momjian)

-u--user	



E.16.3.	

PostgreSQL	9.4

E.16.3.1.	

	(Robert	Haas)

worker_spi

	(Robert	Haas,	Amit	Kapila)

test_shm_mq

( SIGKILL)		(MauMau,	Álvaro	Herrera)

postmaster	

	(Tom	Lane)

VACUUM	(Hari	Babu)

E.16.3.1.1.	

GIN	 (Alexander	Korotkov,	Heikki	Linnakangas)

pg_upgrade	 GIN	

GIN	(Alexander	Korotkov,	 Heikki	Linnakangas)



inet	cidr	 GiST	 (Emre	Hasegeli)

	

B-tree	(Heikki	Linnakangas)

B-tree	(Heikki	Linnakangas)

E.16.3.1.2.	

WAL		(Heikki	Linnakangas)

WAL	(Amit	Kapila)

		(David	Rowley,	Florian	Pflug,	Tom	Lane)

numeric		(Hadi	Moshayedi)

CLUSTERVACUUM	FULL	 	(Robert	Haas,	 Andres	Freund)

COPYnextval()		(Simon	Riggs)

		(David	Rowley)

B-tree	(Noah	Misch)

PL/pgSQL	DO	(Tom	Lane)



AND/OR	(Tom	Lane)

WHEREDISTINCT	(Tom	Lane)

WHERE	 	

	(Heikki	Linnakangas)

E.16.3.1.3.	

pg_stat_archiver	 WAL	(Gabriele	Bartolini)

n_mod_since_analyze	 pg_stat_all_tables	(Mark	Kirkwood)

ANALYZE	

backend_xidbackend_xmin	 pg_stat_activity	 backend_xmin

pg_stat_replication	(Christian	Kruse)

E.16.3.1.4.	SSL

SSL	ECDH	(Marko	Kreen)

Elliptic	Curve	 RSA ssl_ecdh_curve

ssl_ciphers	(Marko	Kreen)

SSL	 (Marko	Kreen)

ssl_ciphers	



ssl_prefer_server_ciphers

log_connectionsSSL		(Andreas	Kunert)

SSL	(Álvaro	Herrera)

E.16.3.1.5.	

postgresql.conf	 SQLALTER	SYSTEM	(Amit	Kapila)

postgresql.conf

autovacuum_work_mem	 	(Peter	Geoghegan)

huge_pagesLinux	 (Christian	Kruse,	Richard	Poole,	Abhijit
Menon-Sen)

max_worker_processes	 	(Robert	Haas)

session_preload_libraries	 	(Peter	Eisentraut)

local_preload_libraries	 $libdir/plugins

wal_log_hintsWAL	(Sawada	Masahiko)

	 pg_rewind

work_memmaintenance_work_mem		(Bruce	Momjian)



4MB64MB

effective_cache_size	4GB	(Bruce	Momjian,	Tom	Lane)

printf	 log_line_prefix	(David	Rowley)

( TB)	(Simon	Riggs)

PID	 log_lock_waits	(Christian	Kruse)

	(Peter	Geoghegan)

LOG

Windows SQL_ASCII	 postmasterWindows	

Noah	Misch)

Windows	 ANSI

E.16.3.2.	

		(Andres	Freund,	Robert	Haas)

WAL	

recovery_min_apply_delay	 (Robert	Haas,	Fabrízio	de	Royes
Mello,	Simon	Riggs)

recovery_targetimmediate	 WAL		(MauMau,	Heikki

Linnakangas)



	(Heikki	Linnakangas)

pg_last_xact_replay_timestamp()		

pg_switch_xlog()	 WAL	(Heikki	Linnakangas)

WAL

		(Peter	Eisentraut)

WAL	(Heikki	Linnakangas)

WAL	(Andres	Freund)

E.16.3.2.1.	

WAL	

WAL 	 	 (Andres	Freund)

wal_levellogical	WAL	(Andres	Freund)

REPLICA	IDENTITY		(Andres	Freund)

user_catalog_table		(Andres	Freund)

pg_recvlogical	(Andres	Freund)

test_decoding SQL		(Andres	Freund)



E.16.3.3.	

WITH	ORDINALITY FROM		(Andrew	Gierth,	David	Fetter)

unnest()

ROWS	FROM() FROM	(Andrew	Gierth)

SELECT	(Tom	Lane)

SELECT	...	FOR	UPDATE	NOWAIT	

Munro)

E.16.3.4.	

DISCARD	SEQUENCES	 (Fabrízio	de	Royes	Mello,	Robert	Haas)

DISCARD	ALL

FORCE	NULLCOPY	FROM	 CSVNULL	

	(Bruce	Momjian)

SET	LOCALSET	CONSTRAINTS	SET	TRANSACTIONABORT

E.16.3.4.1.	EXPLAIN

EXPLAIN	ANALYZE	(Andreas	Karlsson)



EXPLAINAgg	(Tom	Lane)

EXPLAIN	ANALYZE	(Etsuro	Fujita)

E.16.3.4.2.	

		(Kevin	Grittner)

REFRESH	MATERIALIZED	VIEW	CONCURRENTLY

		(Dean	Rasheed)

	

INSERTUPDATE		(Dean	Rasheed)

CREATE	VIEWWITH	CHECK	OPTION	

	(Dean	Rasheed)

E.16.3.5.	

	(Ronan	Dunklau)

	 ALL	IN	TABLESPACE	...	SET	TABLESPACE

ALTER	INDEX	ALTER	MATERIALIZED	VIEW	(Stephen	Frost)

ALTER	TABLE	...	ALTER	CONSTRAINT	(Simon	Riggs)

ALTER	TABLE	 (Simon	Riggs,	Noah	Misch,	Robert	Haas)

VALIDATE	CONSTRAINTCLUSTER	ONSET	WITHOUT	CLUSTERALTER



COLUMN	SET	STATISTICSALTER	COLUMN	SET	(attribute_option)ALTER

COLUMN	RESET	(attribute_option)ACCESS	EXCLUSIVE

CREATE	TABLESPACE	(Vik	Fearing)

ALTER	TABLESPACE

CREATE	AGGREGATE	(Hadi	Moshayedi)

DROP	IF	EXISTS	 (Pavel	Stehule,	Dean	Rasheed)

	(Andres	Freund,	Robert	Haas)

pg_catalog

E.16.3.6.	

line	(Peter	Eisentraut)

(lseg)	 line	

pg_lsn	 WAL	 (LSN)	(Robert	Haas,	Michael	Paquier)

polygon	 circle	(Bruce	Momjian)

UTC	(Tom	Lane)

PostgreSQL EST	UTC	

	 UTC	 PostgreSQL



ISO	timestamp	date5	(Bruce	Momjian)

interval	/	(Bruce	Momjian)

E.16.3.6.1.	JSON

jsonb	 JSON	 (Oleg	Bartunov,	Teodor	Sigaev,	Alexander	

Peter	Geoghegan,	Andrew	Dunstan)

JSONJSON	 jsonb

JSONJSON	(Andrew	Dunstan,	Laurence	Rowe)

json_array_elements_text()	json_build_array()json_object()

json_object_agg()json_to_record()	json_to_recordset()

json_typeof()	 json	(Andrew	Tipton)

E.16.3.7.	

pg_sleep_for(interval)	pg_sleep_until(timestamp)	(Vik

Fearing,	Julien	Rouhaud)

pg_sleep()

cardinality()		(Marko	Tiikkaja)

0

SQL	 / 	(Pavel	Stehule)



unnest()		(Andrew	Gierth)

timedate	timestamptimestamptzinterval

make_	 make_date()

to_char()	TZ	(Tom	Lane)

timezone -4	to_char(CURRENT_TIMESTAMP,	'TZ')

OFto_char()	(Bruce	Momjian)

random()		(Honza	Horak)

chr(int)	Unicode	(Tom	Lane)

RFC	3629UTF8

E.16.3.7.1.	

pg_classpg_proc	pg_typepg_operator	 	(Yugo	Nagata,

Nozomi	Anzai,	Robert	Haas)

to_regclass()	pg_classregclass	 NULL

pg_filenode_relation()		(Andres	Freund)

parameter_defaultinformation_schema.parameters		(Peter

Eisentraut)

information_schema.schemata		(Peter	Eisentraut)



E.16.3.7.2.	

FILTER		(David	Fetter)

( WITHIN	GROUP)		(Atri	Sharma,	Andrew	Gierth,	Tom	Lane)

percentile_cont()	percentile_disc()mode()rank()

dense_rank()percent_rank()	cume_dist()	(Atri	Sharma,	Andrew

Gierth)

VARIADIC		(Tom	Lane)

	(Tom	Lane)

SQL array_agg()

E.16.3.8.	

PL/Perl	PL/Tcl	(Dimitri	Fontaine)

PL/Python	 numeric	 decimal	(Szymon	Guz,	Ronan	Dunklau)

Python	 float

E.16.3.8.1.	PL/pgSQL

GET	DIAGNOSTICSPL/PgSQL	 (Pavel	Stehule,	Stephen	Frost)

print_strict_params	 STRICT	(Marko	Tiikkaja)



plpgsql.extra_warnings	plpgsql.extra_errorsPL/pgSQL	

Tiikkaja,	Petr	Jelinek)

/

E.16.3.9.	libpq

libpq's	 PQconndefaults()		(Steve	Singer,	Bruce	Momjian)

NULL

libpq TLSv1TLS	(Marko	Kreen)

E.16.3.10.	

createuser-g		(Chistopher	Browne)

vacuumdb	 --analyze-in-stages	(Peter	Eisentraut)

pg_resetxlog-n		(Rajeev	Rastogi)

initdb	 	(Tom	Lane)

pg_ctl4	(Amit	Kapila,	Bruce	Momjian)

Linux	Standard	Base( LSB)

Windows -D	 pg_ctl	(Kumar	Rajeev	Rastogi)



Windows

sizeof()ECPG	C	(Michael	Meskes)

ECPGC	 C SQL	(Michael	Meskes)

E.16.3.10.1.	psql

psql	expanded	 "No	rows"	(Bruce	Momjian)

Control-C psql	(Peter	Eisentraut)

E.16.3.10.1.1.	

psql\db+	(Magnus	Hagander)

\do+	(Marko	Tiikkaja)

oid \d+	 OID	(Bruce	Momjian)

oid

\d	(Bruce	Momjian)

\copystdin	(Etsuro	Fujita)

\copy COPY	(Kumar	Rajeev	Rastogi)

\conninfohostaddr	 IP	(Fujii	Masao)



\conninfoIP

\conninfoSSL	(Marko	Kreen)

\psettab	(Pavel	Stehule)

\pset	(Gilles	Darold)

\s	(Tom	Lane)

E.16.3.10.2.	pg_dump

pg_restore	 -I-P-T-n		(Heikki	Linnakangas)

IF	EXISTS	 DROP	(Pavel	Stehule)

pg_dump	pg_dumpallpg_restore

E.16.3.10.3.	pg_basebackup

pg_basebackup--xlogdir	 pg_xlog	(Haribabu	Kommi)

pg_basebackup	(Steeve	Lennmark)

pg_basebackup

	(Antonin	Houska)



pg_basebackup	--max-rate	

E.16.3.11.	

	(Robert	Haas,	Andres	Freund)

	 PG_FUNCTION_INFO_V1		(Peter	Eisentraut)

PG_FUNCTION_INFO_V1	

SnapshotNowHeapTupleSatisfiesNow()	(Robert	Haas)

	 MVCC

API1G	(Noah	Misch)

psprintf()	(Peter	Eisentraut,	Tom	Lane)

printf()z	 size_t	(Andres	Freund)

appendStringInfoVA()API	 vsnprintf()	(David	Rowley,	Tom	Lane)

toast	(Andres	Freund)

	(Robert	Haas)

x86_64	 CPU	(Heikki	Linnakangas)

SINIXSun3	NS32K	(Robert	Haas)



IRIX	(Robert	Haas)

--disable-spinlocks	(Robert	Haas)

Perlduplicate_oids	Unix	shell	(Andrew	Dunstan)

Test	Anything	Protocol	( TAP)	(Peter	Eisentraut)

--enable-tap-tests	 configuremake	check-world

check-testsinstallcheck-tests		(Andrew	Dunstan)

maintainer-check	makefile	(Peter	Eisentraut)

PGXSVPATH	 (Cédric	Villemain,	Andrew	Dunstan,	Peter

Eisentraut)

Autoconf	2.69	(Peter	Eisentraut)

configure	 PG_VERSION	(Oskari	Saarenmaa)

DocBook	 XML	(Peter	Eisentraut)

Coverity	(Stephen	Frost)

PostgreSQLValgrind	 	(Noah	Misch)

Emacs	 emacs.samples	(Peter	Eisentraut)



.dir-locals.el

pgindent	(Bruce	Momjian)

pgindent	(Bruce	Momjian)

CygwinMingw	 dlltool	(Marco	Atzeri,	Hiroshi	Inoue)

MSVC	(Windows)	(MauMau)

E.16.3.12.	

pg_prewarm	(Robert	Haas)

UUIDgen_random_uuid()	pgcrypto	(Oskari	Saarenmaa)

	4	 UUIDuuid-ossp

uuid-osspBSD	e2fsprogs	UUID	 OSSP	UUID	(Matteo
Beccati)

uuid-ossp	 OSSP	

auto_explain	(Horiguchi	Kyotaro)

pgstattuple	(Robert	Haas)

pgstattupleregclass	(Satoshi	Nagayasu)

text



pgrowlocks	(Robert	Haas)

pg_trgm	(Alexander	Korotkov)

pg_xlogdump--follow		(Heikki	Linnakangas)

cube	(Stas	Kelvich)

/

vacuumlo	(Andrew	Dunstan)

pg_upgrade	(Bruce	Momjian)

pg_upgrade(-U)	(Bruce	Momjian)

E.16.3.12.1.	pgbench

pgbench	(Sawada	Masahiko)

BUFSIZ

pgbench	(Fabien	Coelho)

pgbench--rate	(Fabien	Coelho)

pgbench--progress		(Fabien	Coelho)

E.16.3.12.2.	pg_stat_statements

pg_stat_statements	 	(Peter	Geoghegan)



pg_stat_statements	 (Daniel	Farina,	Sameer	Thakur,	Peter
Geoghegan)

pg_stat_statements		(Peter	Geoghegan)

pg_stat_statementsDEALLOCATE		(Fabien	Coelho)

PREPARE

$PGDATA/pg_stat	 $PGDATA/global	(Fujii	Masao)

	9.4.1 	9.3.14



PostgreSQL	9.6.0	
	E.	



E.17.		9.3.14

:	 2016-08-11

9.3.13	 9.3	 	E.31	 .



E.17.1.		9.3.14

9.3.X/

9.3.9	 	E.22	



E.17.2.	

CASE-WHEN	(Heikki	 Linnakangas,	Michael	Paquier,	Tom	Lane)

CASECASE		 CASESQL	

5423)

	 (Noah	Misch,	Nathan	Bossart,	Michael	Paquier)

vacuumdb		

psql\connect\password	

psql\connect	 -reuse-previous	

pg_dumpall	 Windows	

	 	

IS	NULL/IS	NOT	NULL	(Andrew	Gierth,	Tom	Lane)

SQL IS	NULLTRUE	 ROW(NULL,NULL)	IS	NULL

ROW(NULL,	ROW(NULL,NULL))	IS	NULLFALSE	 	

contrib/postgres_fdw	

inetcidr	IPv6	(Tom	Lane)

NaN close_ps()	 (point	##	lseg)	 (Tom	Lane)



NULL

pg_get_expr()	 (Michael	Paquier,	Thomas	Munro)

to_number()	 (Peter	Eisentraut)

to_number()	

WITH	NO	DATA CREATE	MATERIALIZED	VIEWCREATE	TABLE	AS	

(Michael	Paquier,	Tom	Lane)

heap_update()	 (Masahiko	Sawada,	Andres	Freund)

XMAXWAL-log	 	

WAL	 (Andres	Freund)

FOR	KEY	SHARE	 "could	not	serialize	access"

postgres	-C	 (Michael	Paquier)

	 (Tom	Lane)

	 ;	

	(Tom	Lane,	Tomas	Vondra)

VACUUMID	 (Alexander	Korotkov)



VACUUMXID	 XID	

VACUUM	FREEZE	 (Simon	Riggs,	Álvaro	Herrera)

VACUUM	FREEZE	

9.3pg_upgradeID	 (Andrew	Gierth,Álvaro	Herrera)

bug "MultiXactId	NNN	has	not	been	created	yet	--	apparent

wraparound"

ANALYZE	 changes_since_analyze	(Tom	Lane)

ANALYZE	 n_distinct	(Tom	Lane)

autovacuum	(Álvaro	Herrera)

	

GiSTNaN	(Tom	Lane)

contrib/btree_gin	 bigint	(Peter	Eisentraut)

libpq	 (Peter	Eisentraut)

9.6	 PQserverVersion()

ecpgunsigned	long	long		(Michael	Meskes)



-c-Cpg_dump	 CREATE	SCHEMA	public	(David	Johnston,	Tom

Lane)

pg_dumppg_restore	SIGTERM/control-C	(Tom	 Lane)

	

pg_dumppg_restore		(Tom	Lane)

pg_dumppg_restore		

Windows pg_dump	pg_restore	(Kyotaro	Horiguchi)

zlib pg_dump	 (Kyotaro	Horiguchi)

pg_basebackup-Z	0		(Fujii	Masao)

AIXmakefilemake	(Noah	Misch)

TAPMSVC	 (Michael	Paquier,	Kyotaro	Horiguchi)

"" "" 		(Tom	Lane)

	 ""

	(Jeff	Janes,	 Tom	Lane)



IANA tzcode2016c	(Tom	Lane)

KemerovoDST	 tzdata2016f

	9.4 	9.3.13



PostgreSQL	9.6.0	
	E.	



E.18.		9.3.13

:	 2016-05-12

9.3.129.3	 	E.31	



E.18.1.		9.3.13

9.3.X/

9.3.9	 	E.22	



E.18.2.	

OpenSSLOpenSSL	 	(Peter	Geoghegan,	Dave	Vitek,	Peter
Eisentraut)

OpenSSL	 	
SSL	

left	joinfull	join	 "failed	to	build	any	N-way	joins"		(Tom	Lane)

	(Tom	Lane)

X.X	=	Y.Y	=	Z.Z		

to_timestamp()THth	Y,YYY	(Tom	Lane)

array array	 value	operator	ANY	(array)SELECT	(Tom	Lane)

pg_regressPGCTLTIMEOUT		(Tom	Lane)

pg_ctl	

pg_upgrade		 (Tom	Lane)

	 	

pg_upgradeTOAST	 (Tom	Lane)



pg_upgradePostgreSQL	TOAST	

9.49.29.3	(Tom	Lane)

9.4	 	

--disable-spinlocksSysV	 (Tom	Lane)

strtoi()strtoint()	NetBSD	(Thomas	Munro)

Windows bind()listen()		(Tom	Lane)

Microsoft	Visual	Studio	(Christian	Ullrich)

putenv()Visual	Studio	2013	 (Michael	Paquier)

Windows FormatMessage()	 (Christian	Ullrich)

FORMAT_MESSAGE_IGNORE_INSERTS	 bug

tzdata2016d	 DST	

	9.3.14 	9.3.12



PostgreSQL	9.6.0	
	E.	



E.19.		9.3.12

:	 2016-03-31

9.3.119.3	 	E.31	



E.19.1.	9.3.12

9.3.X/

9.3.9 	E.22	



E.19.2.	

ROW()NULL	 (Tom	Lane)

ROW(a,	b)	>	ROW('x',	'y')bNULL	

	 fsync()	(Michael	Paquier,	

pg_subtransXID	wraparound	 (Jeff	Janes)

localeconv()		(Tom	Lane)

ispell	 (Tom	Lane)

	 UTF8

sscanf()ispell		(Artur	Zakirov)

FreeBSD(	OS	X)

AVX2	CPUWindows7SP1/2008R2SP1	
Postgres	 (Christian	Ullrich)

Visual	Studio	2013	 Microsoft

psqltab	 (Kyotaro	Horiguchi,	Robert	Haas)

SECURITY	LABELpsqltab	 (Tom	Lane)

SECURITY	LABELTAB



pg_ctlPGCTLTIMEOUT		(Noah	Misch)

postmaster	 buildfarm

pg_ctlWindows	 (Manuel	Mathar)

pg_ctl	Windows

pgbench-C	-M	prepared	(Tom	Lane)

pg_upgrade	 	(Bruce	 Momjian)

PL/PerlPostgresPerl	 (Alex	Hunsaker)

PL/PythonPython	(Jim	Nasby)

contrib/pgstattuplepgstatindex()		(Tom	Lane)

MSVC psedPerl	 (Michael	Paquier,	Andrew	Dunstan)

tzdata	release	2016c	 (Altai,	Astrakhan,	
Ulyanovsk	)DST	 (Kaliningrad,	Samara,	Volgograd)

	9.3.13 	9.3.11



PostgreSQL	9.6.0	
	E.	



E.20.		9.3.11

:	 2016-02-11

9.3.109.3	 	E.31	



E.20.1.	9.3.11

9.3.X/

9.3.9 	E.22	



E.20.2.	

	 (Tom	Lane)

	 	(CVE-2016-0773)

postmaster.pid	(Tom	Lane)

postmaster postmaster.pid	 PID

DBA postmaster.pidpostmaster	

SERIALIZABLE	 	 (Kevin	Grittner,	Thomas	Munro)

ALTER	TABLE	...	SET	TABLESPACE	 WAL	(Michael	Paquier,	Andres

Freund)

	(Andres	Freund,	Michael	Paquier)

Walsender	 (Magnus	Hagander)

ALTER	COLUMN	TYPE	(Tom	Lane)

REASSIGN	OWNED	(Álvaro	Herrera)

	 REASSIGN	OWNEDALTER	OWNER

Herrera)

REASSIGN	OWNED	(Álvaro	Herrera)



	 (Stephen	Frost)

LATERAL	(Tom	 Lane)

"failed	to	build	any	N-way	joins""could	not	devise	a	query	plan"

GIN	 (Tom	Lane)

GIN	(Julien	Rouhaud)

EXPLAIN	 NAMEDATALEN	(Tom	Lane)

ROW()VALUES()	(Tom	Lane)

numeric	 (Dean	Rasheed)

	(Tom	Lane)

	

	 (Tom	Lane)

	 (Tom	Lane)

CVE-2007-4772	 	

	 (Tom	Lane)

	 "regular	expression	is	too	complex"

	(Tom	Lane)



log_line_prefix%h	%rlog_connections		(Tom	Lane)

%h/%r"connection	received"	

Windows	(Tom	Lane,	Amit	Kapila)

logging_collector	

WindowsEOF	(Tom	Lane)

9.5	 walsender

SSPI	 (Christian	Ullrich)

psql	 libreadline	(Merlin	Moncure)

libreadline	

psql\det	 \d	(Reece	Hart)

Unix	 psql\c	(Tom	Lane)

pg_ctl	start	-w	(Tom	Lane,	Michael	Paquier)

pg_ctl	 postmaster postmaster.pid

Windows	 pg_ctl	start	-w

pg_ctl	start	-wpostmaster	(Kondo	Yuta)

Windows listen_addresses0.0.0.0	 ::pg_ctlpostmaster	



127.0.0.1::1

Windows pg_ctl	 	(Michael	Paquier)

pg_dumppg_basebackup	 GNU8GBtar	 (Tom	Lane)

tarPOSIX8GB	 tar	

pg_basebackup	8GB4GB8GB	

pg_dump	(Tom	Lane)

pg_dump	 pg_restore	(Tom	Lane)

pg_dump	(Kouhei	Sutou,	Tom	Lane)

pg_dumpCREATE	 /	

pg_dump	 (Zeus	Kronion)

pg_upgradeWindows	(Bruce	Momjian)

pgbench		(Fabien	Coelho,	Michael	Paquier)

pg_receivexlogpg_recvlogical		(Ioseph	Kim)

plpython2plpython3	/	(Tom	Lane)

PL/Python	 libpython

PL/PythonPython	3.5	 (Peter	Eisentraut)



EOF libpq	(Tom	Lane)

"" libpq	

PL/Java	(Noah	Misch)

PL/Java(CVE-2016-0766)	 PL/Java	

libpq	 (Michael	Paquier,	Amit	Kapila,	Heikki	Linnakangas)

ecpgtypedef	 (Michael	Meskes)

ecpgPGTYPESnumeric_from_double()	 %g%f	 (Tom	Lane)

ecpg	 (Michael	Meskes)

ecpg	 ecpg

hstore_to_json_loose()	 hstoreJSON	(Tom	Lane)

JSON

contrib/pgcryptocrypt()		(Andreas	Karlsson)

flex	2.5.x		 (Tom	Lane,	Michael	Paquier)

flex	2.6.0

	(Christoph	Berg)



PGXS 	 (Jim	Nasby)

bison	PGXS

dynloader.hMSVC	 (Bruce	Momjian,	Michael	Paquier)

libxml2	(Tom	Lane)

libxml2CVE-2015-7499	 	

tzdata2016a	 DSTMetlakatlaTrans-Baikal	Territory	(Zabaykalsky
Krai)	

	9.3.12 	9.3.10



PostgreSQL	9.6.0	
	E.	



E.21.		9.3.10

:	 2015-10-08

9.3.99.3	 	E.31	



E.21.1.	9.3.10

9.3.X/

9.3.9	 	E.22	



E.21.2.	

json	 (Oskari	Saarenmaa)

PostgreSQL	 jsonjsonb	 PostgreSQL	(CVE-2015-5289)

contrib/pgcrypto	 crypt()	(Josh	Kupershmidt)

salt	 	(CVE-2015-5288)

	(Tom	Lane,	Michael	Paquier)

	(Dean	Rasheed)

"init" 	(Tom	Lane)

init	 pg_trigger_tgrelid_tgname_index	

SPIO(N^2)	(Neil	Conway)

LISTEN	(Matt	Newell)

	(Jan	Wieck,	Tom	Lane)

pg_dump

SSL	(Michael	Paquier,	Andres	Freund)



SSL	 OpenSSL9.5	

*_freeze_max_age	 (Andres	Freund)

	

wal_buffers2GB	(Josh	Berkus)

postgresql.conf	

numeric	 (Dean	Rasheed)

json	jsonbtsqueryltxtqueryquery_int

DOWDOY	 (Greg	Stark)

datetime	 ""

	(Tom	Lane)

SIMILAR	TOLIKE	(Tom	Lane)

	(Tom	Lane)

	

	 	(Tom	Lane)

	 (Andreas	Seltenreich)



	 (Tom	Lane)

	 (Tom	Lane)

work_memtuplestores	 "" 	(Tom	 Lane)

qsort	(Tom	Lane)

"" work_mem		(Tomas	Vondra,	Tom	Lane)

	(Tom	Lane)

	
SeltenreichPiotr	Stefaniak

UPDATE/DELETE	(Tom	Lane,	Dean	Rasheed)

postmaster	(Michael	Paquier,	Fujii	Masao)

	

postmaster	 postmaster.pid	(Tom	Lane)

pg_ctl	stoppostmaster	

	(Tom	Lane)

	

	 (Andres	Freund)

WARNING		(Tom	Lane)



	(Álvaro	Herrera)

GIN	(Jeff	Janes)

GIN	(Heikki	Linnakangas)

SP-GiST	(Heikki	 Linnakangas)

VACUUM

subtrans/multixact "" 		

PL/pgSQLCONTINUE	MOVE	 (Pavel	Stehule,	Tom	Lane)

PL/PerlASCII	(Alex	Hunsaker)

record	 PL/Python	(Tom	Lane)

PL/Tclmalloc()	 (Michael	Paquier,	Álvaro	Herrera)

contrib/isn979ISBN-13	(Fabien	Coelho)

9799790EANISBN13	

contrib/postgres_fdw	(Tom	Lane)

	 varchar

libpq	 (Michael	Paquier,	Heikki	Linnakangas)



ecpg	(Michael	Paquier)

psql	(Tom	Lane)

\pset	numericlocale	on	

psql\c	(Noah	Misch)

pg_dumpNOT	VALID		(Tom	Lane)

pg_dumpzlib		(Andrew	Dunstan)

pg_dumptar		(Michael	 Paquier)

pg_dumppg_upgrade	 postgrestemplate1	

Momjian)

pg_dump	 	(Tom	Lane)

9.27.3	 pg_dump

	

pg_dumpshell	(Tom	Lane)

Shell()	 pg_dump

pg_dump	(Michael	Paquier)

PPCspinlock AIX	(Tom	Lane)

gcc	 gcc



AIX -qlonglong	 (Noah	Misch)

AIX -Wl,-brtllib	 (Noah	Misch)

Perl5.8.0

32 xlc	 	(Noah	Misch)

sched_yield()librt	Solaris	(Oskari	Saarenmaa)

Windows	 install.bat	(Heikki	Linnakangas)

PostgreSQL	 ( 90405)Makefiles	 VERSION_NUM

tzdata2015g	 DST	

	9.3.11 	9.3.9



PostgreSQL	9.6.0	
	E.	



E.22.		9.3.9

:	 2015-06-12

9.3.8	9.3 	E.31	



E.22.1.		9.3.9

9.3.X/

pg_upgrade	9.3.09.3.4

9.3.7 	E.24	



E.22.2.	

	(Robert	Haas)

PostgreSQLmultixact			 pg_upgradebug	
pg_upgrade9.3.09.3.4

pg_upgradepg_control	oldestMultiXid1		

oldestMultiXid	 	

1.	 pg_controldata"Latest	checkpoint's	oldestMultiXid"1

2.	 PGDATA/pg_multixact/offsets0000	

3.	 pg_class.relminmxid1

vacuum_multixact_freeze_min_age
vacuum_multixact_freeze_table_age0	 VACUUM 	19.4.4

		 PostgreSQL	9.3.5

	(Tom	Lane)

VACUUM	FULL	"" 	bug	

CREATE/DROP	DATABASE	(Tom	Lane)

DROP	DATABASE	 CREATE	DATABASE5	

	(Tom	Lane,	Tomas	Vondra)

			



	9.3.10 	9.3.8



PostgreSQL	9.6.0	
	E.	



E.23.		9.3.8

:	 2015-06-04

9.3.79.3	 	E.31	



E.23.1.	9.3.8

9.3.X/

9.3.7	 	E.24	



E.23.2.	

fsync	(Abhijit	Menon-Sen,	Tom	Lane)

fsync				SSL	

initdb	--sync-only	

pg_get_functiondef()	LEAKPROOF	(Jeevan	Chalke)

OpenBSDconfigure	libpython	(Tom	Lane)

OpenBSD	

libpqv1TLS	(Noah	Misch)

libpqSSLTLS	v1	TLSTLS	 PostgreSQL	
9.4.0

	9.3.9 	9.3.7



PostgreSQL	9.6.0	
	E.	



E.24.		9.3.7

:	 2015-05-22

9.3.69.3	 	E.31	



E.24.1.	9.3.7

9.3.X/

contrib/citextregexp_matches()	

9.3.6	 	E.25	



E.24.2.	

	(Benkocs	Norbert	Attila)

SSL		bug	

	(Noah	Misch)

snprintf()			

*printf()			(CVE-2015-3166)

contrib/pgcrypto	 "Wrong	key	or	corrupt	data"	(Noah	Misch)

		 pgcrypto		(CVE-2015-3167)

multixactID	(Álvaro	Herrera,	Robert	Haas,	Thomas	Munro)

pg_multixact/members		ID	multixact

IDID

contrib/citextregexp_matches()		(Tom	Lane)

setof	text[]	 text[]		 g	

	 PostgreSQL	9.5	9.5 citext1.0	1.1 	

9.5 citext	ALTER	EXTENSION	citext	UPDATE	TO	'1.1'

" 1.0	 citext	regexp_matches()

HOT	(Tom	Lane)



HOT		

	(Tom	Lane)

		

(NOT	EXISTS)	(Tom	Lane)

"could	not	find	RelOptInfo	for	given	relids"	

	(Tom	Lane)

		NULL

GEQO	(Tom	Lane)

LATERAL"failed	to	join	all	relations	together"

max_prepared_transactions	 (Heikki	Linnakangas)

WAL	(Heikki	Linnakangas)

fsync()	(Abhijit	Menon-Sen,	Robert	Haas)

	

SIGTERM	(Álvaro	Herrera)

LockBufferForCleanup()	(Andres	Freund)

"multiple	backends	attempting	to	wait	for	pincount	1"



COPY	IN	(Tom	Lane)

9.49.39.2	

WAL	(Andres	Freund)

HOTWAL			

	(Heikki	Linnakangas)

	(Tom	Lane)

	(Jeff	Janes)

ANALYZE	 ANALYZE

READ	COMMITTEDSELECT	FOR	UPDATE	UPDATEDELETE	 tableoid

(Etsuro	Fujita)

	(Álvaro	Herrera)

	(Álvaro	Herrera)

Kerberos/GSSAPI/SSPI include_realm	1	(Stephen	Frost)

	 PostgreSQL	9.5	

IPv4	pg_hba.confIPv4-in-IPv6	(Tom	Lane)

2003LinuxIPv4	IPv4-in-IPv69.0			
	IPv4	 pg_hba.conf	



WAL IDENTIFY_SYSTEM	(Heikki	Linnakangas)

pg_receivexlog

Windows	 pg_ctl	(Krystian	Bigaj)

libpq	(Heikki	Linnakangas)

		 COPY	FROM	STDINNOTICE		 libpq	

	 PQconsumeInput()

libpqURI	(Thomas	Fanghaenel)

ecpg	(Michael	Meskes)

psqlURIsconninfo\connect		(David	Fetter,	Andrew	Dunstan,

Álvaro	Herrera)

	

~/.psql_history	 psql	(Tom	Lane)

libedit2006		 libedit	 libreadline

pg_dump		(Tom	Lane)

pg_dump -Z-Fd		(Michael	Paquier)

pg_dump	 (Gilles	Darold,	Michael	Paquier,	Stephen	Frost)



pg_dump	(Tom	Lane)

VALUES(...)	(Tom	Lane)

pg_upgradetimeline	1	(Bruce	Momjian)

WAL

pg_upgrade	 (Bruce	Momjian)

pg_upgrade delete_old_cluster		(Bruce	Momjian)

pg_upgrade	(Bruce	Momjian)

postgrestemplate1	missing-clog-file

Windowspg_upgradepg_resetxlog		(Muhammad	Asif	Naeem)

initdbpg_basebackup	 readdir()	(Marco	Nenciarini)

contrib/intarray	(Tom	Lane)

Sparc	V8	(Rob	Rowan)

OS	X	(Tom	Lane)

tzdata2015dDSTEgypt	MongoliaPalestineCanadaChile	
America/Adak	(HST/HDT	not	HAST/HADT).

	9.3.8 	9.3.6



PostgreSQL	9.6.0	
	E.	



E.25.		9.3.6

:	 2015-02-05

9.3.59.3	 	E.31	



E.25.1.	9.3.6

9.3.X/

Windows "Norwegian	(Bokmål)"	ASCII "Norwegian_Norway"
PostgreSQL	"Norwegian	(Bokmål)_Norway"	
http://wiki.postgresql.org/wiki/Changes_To_Norwegian_Locale

9.3.5 	E.26	

http://wiki.postgresql.org/wiki/Changes_To_Norwegian_Locale


E.25.2.	

to_char()	(Bruce	Momjian)

to_char()	 PostgreSQL	 PostgreSQL		

2015-0241)

*printf()	(Tom	Lane)

PostgreSQLprintf	500 e	EfFgG			

to_char()	SQL	 PostgreSQL	printf

WindowsPostgreSQL	 PostgreSQL	 (CVE-2015-0242)

contrib/pgcrypto	 (Marko	Tiikkaja,	Noah	Misch)

pgcrypto			(CVE-2015-0243)

/	(Heikki	Linnakangas)

		SQL				Emil	Lenngren
(CVE-2015-0244)

	(Stephen	Frost)

	 SELECT		SQL	(CVE-2014-8161)

Windows	(Noah	Misch)

SSPIOS	Windows		(CVE-2014-0067)



"Norwegian	(Bokmål)"Windows	(Heikki	Linnakangas)

ASCII	ASCII "Norwegian_Norway"

ALTER	DATABASE	SET	TABLESPACE		(Tom	Lane)

ANALYZE	(Andres	Freund,	Tom	Lane,	Michael	Paquier)

	 pg_class	

CREATE	DATABASEALTER	DATABASE	SET	TABLESPACE	(Pavan	Deolasee,

Andres	Freund)

CreateEventTrigStmt.eventname	(Petr	Jelinek)

CREATE	EVENT	TRIGGER	

DROP	 (Petr	Jelinek,	Tom	Lane)

	 DROP	EXTENSIONCASCADE	

EvalPlanQual	(Tom	Lane)

READ	COMMITTED	

EvalPlanQual	(Álvaro	Herrera,	Mark	Kirkwood)

FOR	SHARE	 FOR	NO	KEY	EXCLUSIVE	(Álvaro	Herrera)

SELECT	FOR	UPDATE	(Kyotaro	Horiguchi)



READ	COMMITTED SELECT	FOR	UPDATE	 WHERE	 WHERE	

	

SELECT	FOR	UPDATE		(Tom	Lane)

READ	COMMITTED SELECT	FOR	UPDATE		

EXPLAIN	(Tom	Lane)

FOREIGN	KEY	(David	Rowley)

SQL	

SELECT	...	OFFSET	-1	(Tom	Lane)

8.49.3	

JSON	(Tom	Lane)

JSON	9.3.59.2.9

json_agg()	(Tom	Lane)

numeric	(Tom	Lane)

numeric_recv() dscale		(Tom	Lane)

numericdscale	 numeric		 "" 	

	(Tom	Lane)



?

	(Tom	Lane)

+/-	168	UTC	

tsquery	@>	tsquery	 (Heikki	Linnakangas)

CRC		

ispell	(Tom	Lane)

64K	(David	Boutin)

bug	

xpath()	(Ali	Akbar)

xpath()xml	 xml	

	(Tom	Lane)

row_to_json(tab.*)	9.4	

tableoidFDW	(Etsuro	Fujita)

	(Emre	Hasegeli)

"unexpected	operator	NNNN"	

indexed_column	=	ANY	(array)		(Andrew	Gierth)



=	ANY	

SQLLATERAL	 "variable	not	found	in	subplan	target	list"	

(Tom	Lane)

UNION	ALL		(Tom	Lane)

GiST	(Andrew	Gierth)

cost_limit/	 cost_delay	(Álvaro	Herrera)

		I/O

	(Tom	Lane)

XID			

	 (Abhijit	Menon-Sen,	Andres	Freund)

	(Heikki	Linnakangas)

COMMIT/ABORT	PREPARED	WAL	(Heikki	Linnakangas)

recovery_target_xid	

WAL	(Fujii	Masao)

.ready	(Fujii	Masao)



log_statementmod	ddl	(Fujii	Masao)

"pgstat	wait	timeout"LOG		(Tom	Lane)

	LOG	 "using	stale	statistics	instead	of	current
ones	because	stats	collector	is	not	responding"

	(Andres	Freund)

SPARCCPUTSO	Solaris	(Andres	Freund)

OS	Xsetlocale()		(Noah	Misch)

PQconnectdbParams()dbname		(Alex	Shulgin)

dbnameURI	

EOF libpq	(Marko	Tiikkaja,	Tom	Lane)

	 libpq

PQreset()	(Heikki	Linnakangas)

PQreset()	 PGconn	

libpq	(Alex	Shulgin,	Heikki	Linnakangas)

ecpgParseDateTime()		(Michael	Paquier)

initdb		(Mats	Erik	Andersson)

psql\slibedit		(Stepan	Rutz,	Tom	Lane)



libeditreadline \s	libedit	

libedit	 psql	libedit

psql	(Tom	Lane)

ECHO_HIDDENON_ERROR_ROLLBACK	onoff 1/0

COMP_KEYWORD_CASEECHOECHO_HIDDEN	HISTCONTROLON_ERROR_ROLLBACK

VERBOSITY		

psql\watch\pset	null	null	(Fujii	Masao)

psql border	=	3	 linestyle	=	asciiunicode		(Stephen	Frost)

pg_dump	(Tom	Lane)

pg_dump--serializable-deferrable	(Kevin	Grittner)

	 pg_dump	(Tom	Lane)

pg_dumpall8.1	(Gilles	Darold)

	(Robert	Haas,	Tom	Lane)

pg_dump	--binary-upgrade	(Rushabh	Lathia)

pg_upgrade	 (Abhijit	Menon-Sen,	Andres	Freund)

pg_upgradeTOASTTOAST	 (Bruce	Momjian)



OID

pg_upgrade	 autovacuum_multixact_freeze_max_age	(Bruce

Momjian)

9.3.X	

pg_upgradeID	(Bruce	Momjian)

PostgreSQL	

pg_basebackup	-x/-X	WAL	(Andres	Freund)

pg_receivexlog	(Fujii	Masao)

pg_receivexlog	(Fujii	Masao)

contrib/auto_explain	 EXPLAIN	ANALYZE	(Tom	Lane)

contrib/citext	(Tom	Lane)

contrib/hstorehstore_to_json()		(Heikki	Linnakangas)

hstore_to_json_loose()	JSON	(Andrew	Dunstan)

contrib/pageinspectget_raw_page()		(Tom	Lane)

contrib/pgcryptopgp_sym_decrypt()	62	(Marko	Tiikkaja)

contrib/pg_test_fsync	(Jeff	Janes)



Windows

contrib/tablefuncconnectby()	NULL	(Michael	Paquier)

connectby()NULL	

contrib/xml2xslt_process()		(Mark	Simonetti)

libxslt	

contrib	I/O	(Tom	Lane)

		

Coverity	(Andres	Freund,	Tatsuo	Ishii,	Marko	Kreen,	Tom	Lane,
Michael	Paquier)

		

EXEC_BACKENDWindows	(Robert	Haas)

OpenLDAP	(Noah	Misch)

OpenLDAP2.4.242.4.31 PostgreSQL	OpenLDAP
configure	 contrib/dblink

MSVC	Windows libpq.dll	(Noah	Misch)

pg_regress	(Tom	Lane)

make	check-world	



UTC	(Tom	Lane)

PostgreSQLUTC EST		UTC	1970UTC

IANA PostgreSQL	UTC

	(Tom	Lane)

CST	(China	Standard	Time)ADT "Arabia	Daylight	Time"	
2007 "Atlantic	Daylight	Time"	CKT	(Cook	Islands)FJT
FJST	(Fiji)	GMT

tzdata2015a

IANA	AxST/AxDT		ACSTAcre	Summer	Time	1994

"Default"	 "Australia"CSTEASTESTSASTSAT
WST	SAST "Default"	South	Africa	Standard	Time

SRET	(Asia/Srednekolymsk)XJT(Asia/Urumqi)	
WSST/WSDTDST	&	 (America/Grand_Turk)Papua
New	Guinea	Pacific/Bougainville1970

	9.3.7 	9.3.5



PostgreSQL	9.6.0	
	E.	



E.26.		9.3.5

:	 2014-07-24

9.3.49.3	 	E.31	



E.26.1.		9.3.5

9.3.X/

pg_upgrade	GiST		

9.3.4	 	E.27	



E.26.2.	

pg_upgrade initdb	pg_multixact	(Bruce	Momjian)

pg_upgrade	9.3.59.3	 $PGDATA/pg_multixact/offsets/0000	

VACUUM 	 	

WITH	list(file)	AS	(SELECT	*	FROM	pg_ls_dir('pg_multixact/offsets'))

SELECT	EXISTS	(SELECT	*	FROM	list	WHERE	file	=	'0000')	AND

							NOT	EXISTS	(SELECT	*	FROM	list	WHERE	file	=	'0001')	AND

							NOT	EXISTS	(SELECT	*	FROM	list	WHERE	file	=	'FFFF')	AND

							EXISTS	(SELECT	*	FROM	list	WHERE	file	!=	'0000')

							AS	file_0000_removal_required;

t	$PGDATA/pg_multixact/offsets/0000	f

bitcontrib/btree_gist		(Heikki	Linnakangas)

	 bitbit	varyingGiST	REINDEX

GIN	(Heikki	Linnakangas)

WALGiST	(Heikki	Linnakangas)

GiST



SP-GiST	(Tom	Lane)

-|-SP-GiST	(Heikki	Linnakangas)

pg_multixact/members	 (Álvaro	Herrera)

VACUUMpg_multixact	(Álvaro	Herrera)

pg_multixactWAL	

WAL	(Heikki	Linnakangas)

ReceiveSharedInvalidMessages		(Andres	Freund)

	 (Andres	Freund,	Álvaro	Herrera)

UNION	ALL	 "could	not	find	pathkey	item	to	sort"	(Tom	Lane)

		(David	Rowley)

WHERE	x	IN	(SELECT	y,	generate_series(1,10)	FROM	t	GROUP	BY	y)

AND/OR	NULL	(Tom	Lane)

9.2	

VARIADICVARIADIC		(Tom	Lane)

bug		9.3

json_populate_recordset()	JSON	(Michael	Paquier,	Tom	Lane)



JSON

to_json()	(Tom	Lane)

JSONmoney	

detoast	(Tom	Lane)

TOAST		 "missing	chunk	number	0	for	toast	value	..."

	 "record	type	has	not	been	registered"	(Tom	Lane)

	(Tom	Lane)

FROM	(Tom	Lane)

	(Tom	Lane,	Arthur	O'Dwyer,	Greg	Stark)

hungarian.stop	(Tom	Lane)

default_with_oids	OIDS	(Etsuro	Fujita)

	 (Andres	Freund)

CREATE	INDEXCLUSTER	

PREPARE	TRANSACTION	pg_stat_activity.xact_start	(Andres	Freund)

PREPARE	



REASSIGN	OWNED	(Álvaro	Herrera)

pg_class.relminmxid	VACUUM	FULL	(Álvaro	Herrera)

/	(Greg	Stark,	Tom	Lane)

	UNIONO(N^2)	40	
UNION

USING	/	(Tom	Lane)

FROM	 (Tom	Lane)

	(Tom	Lane)

SIGINT

IPpg_hba.conf		(Tom	Lane)

DNS	DNS	

postgres	-C	variable	postgres	--describe-config	(MauMau)

	 pg_ctl

make	checkUnix	(Noah	Misch)

		CVE-2014-0067	 /tmp0700	Unix

Windows	TCP

DEFAULT_PGSOCKET_DIR	make	check	 /var/run/postgresql



WALWindows	(MauMau)

Windows	(Bruce	Momjian)

WindowsPGC_BACKEND	 log_connections	(Amit	Kapila)

Windows	(Nikhil	Deshpande)

initdbpg_upgrade	Windows @

OS	Xlibpython	(Tom	Lane)

Xcode	5.0Python

	 libpq	(Shin-ichi	Morita,	Tom	Lane)

libpq	 "lost	synchronization	with	server"	 recv()	

	

libpqLDAP	(Laurenz	Albe)

ecpgchar	*FETCH	 ecpg	(Ashutosh	Bapat)

pg_dump	(Tom	Lane)

GROUP	BY	 pg_dump

pg_dumpall-i	(Tom	Lane)



pg_restore	(Tom	Lane)

pg_dump	9.0	

TOASTpg_upgrade	(Bruce	Momjian)

"relation	OID	mismatch"

pg_upgrade	 pg_database.datminmxid	pg_class.relminmxid	

9.3		 (Bruce	Momjian,	Álvaro	Herrera,	Tom	Lane)

	MXID

contrib/auto_explainEXPLAIN	(Tom	Lane)

auto_explain	 EXPLAIN	(ANALYZE,	TIMING	OFF)

contrib/dblink	(MauMau,	Joe	Conway)

contrib/pgcrypto	 (Marko	Kreen)

contrib/pgstattuplepgstat_heap()		(Noah	Misch)

contrib/uuid-osspOSSP	UUID	(Tom	Lane)

UUID /dev/urandom	

tzdata2014e	DSTCrimeaEgyptMorocco

	9.3.6 	9.3.4



PostgreSQL	9.6.0	
	E.	



E.27.		9.3.4

:	 2014-03-20

9.3.39.3	 	E.31	



E.27.1.		9.3.4

9.3.X/

	

9.3.3	 	E.28	



E.27.2.	

WAL	(Andres	Freund,Álvaro	Herrera)

			WAL	

GIN	(Heikki	Linnakangas)

	GIN512

NOTIFY	(Marko	Tiikkaja)

	

UPDATEDELETE	(Michael	Paquier)

	(Tom	Lane)

OVERLAPS	(Joshua	Yanovski)

SQL	

AccessShareLock	(Dean	Rasheed)

pg_dump	INSERT/UPDATE/DELETE	RowExclusiveLock	

ShareLock



	(Tom	Lane)

	

value	IN	(list)	and	value	operator	ANY	(array)		(Tom	Lane)

DROP	DATABASE	(Tomas	Vondra)

PostgreSQL	9.3	 DROP	DATABASE	 db_0.stat

walsender	ping	 (Andres	Freund,	Heikki	Linnakangas)

walsenderWAL	pingping	 wal_sender_timeout	

pg_receivexlog	 walsender	(Fujii	Masao)

WAL	(Heikki	Linnakangas)

	(Heikki	Linnakangas)

data_checksums		(Heikki	Linnakangas)

ERROR	(Tom	Lane)

syslog()	

OUTPL/Perl	(Alex	Hunsaker)

\copy psql		(Kumar	Rajeev	Rastogi,	Amit	Khandekar)



\copy	...	from	

contrib/postgres_fdw	(Tom	Lane)

WHERE			

Windows"could	not	reserve	shared	memory	region"		(MauMau)

tzdata2014a	DST
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E.28.		9.3.3

:	 2014-02-20

9.3.29.3	 	E.31	



E.28.1.		9.3.3

9.3.X/

					

9.3.2	 	E.29	



E.28.2.	

GRANT	...	WITH	ADMIN	OPTION	(Noah	Misch)

ADMIN	OPTION	 SET	ROLE			 SECURITY	DEFINER

	(CVE-2014-0060)

PL	(Andres	Freund)

CREATE	FUNCTIONPL	SQL				

2014-0061)

DDL	(Robert	Haas,	Andres	Freund)

	DDL CREATE	INDEX			(CVE-2014-0062)

	(Noah	Misch)

MAXDATELENinterval	 interval_out()			 ecpg

	 (CVE-2014-0063)

	(Noah	Misch,	Heikki	Linnakangas)

		

	(Peter	Eisentraut,	Jozef	Mlich)

strlcpy()			Coverity	

0065)



crypt()NULL	(Honza	Horak,	Bruce	Momjian)

crypt()NULL	 contrib/chkpass	 libc	 "FIPS	"

(CVE-2014-0066)

make	check	(Noah	Misch,	Tom	Lane)

make	check"trust"					 make	check

(CVE-2014-0067)

	(Álvaro	Herrera,	Andres	Freund)

	 multixact	IDs	

WAL	 9.3.3		PANIC

GUC	(Álvaro	Herrera)

9.3multixact	ID	IDmultixact	IDIDmultixact	ID	
	 vacuum_multixact_freeze_min_age
vacuum_multixact_freeze_table_age
autovacuum_multixact_freeze_max_age	multixact

	(Álvaro	Herrera)

ABBA	BBA	B9.3	

	 SELECT	FOR	KEY	SHARESELECT	FOR	NO	KEY	UPDATE	

"" 		(Álvaro	Herrera)

	



	(Álvaro	Herrera)

REPEATABLE	READSERIALIZABLE	 ""

pg_multixact/memberswraparound	 (Andres	Freund,	Álvaro	Herrera)

pg_multixact/members5	(Álvaro	Herrera)

9.34

multixact	(Álvaro	Herrera)

	(Andres	Freund,	Álvaro	Herrera)

9.3UPDATE/DELETE	SELECT	FOR	UPDATE

IDWAL pg_xlog/		(Kyotaro	Horiguchi)

9.3.0	9.3

WAL	(Greg	Stark,	Tom	Lane)

WAL	 "" 		

bug	(Tomonari	Katsumata,	Heikki	Linnakangas)

WAL		 "PANIC:	WAL	contains	references	to	invalid
pages"

WAL	(Heikki	Linnakangas)

VACUUMbtree	 (Andres	Freund,	Heikki	Linnakangas,	Tom	Lane)



"PANIC:	WAL	contains	references	to	invalid	pages"

GINWAL	(Heikki	Linnakangas)

pause_at_recovery_targetrecovery_target_inclusive		(Heikki

Linnakangas)

walreceiver	 (Andres	Freund,	Amit	Kapila)

	 ImmediateInterruptOK	(Andres	Freund,	Tom	Lane)

	 "" 	PANICERROR

	(Robert	Haas)

MyProc

walsenderwalreceiver	SIGHUP	(Tom	Lane)

errno	(Christian	Kruse)

HINT

ereport()	(Tom	Lane)

	

OpenSSL	(Alexander	Kukushkin)

SSL



UnicodeU&"..."	(Tom	Lane)

	

Unicode	(Tom	Lane)

	(Stephen	Frost)

	 DROP	ROLE

EXISTS(SELECT	*	FROM	zero_column_table)		(Tom	Lane)

	 WHERE	(...	x	IN	(SELECT	...)	...)	IN	(SELECT	...)	(Tom

Lane)

LATERALWHERE	(Tom	Lane)

bug"JOIN	qualification	cannot	refer	to	other	relations"	

LATERALUPDATE/DELETE		(Tom	Lane)

9.3	

UNION	ALL	UPDATE/DELETE	(Tom	Lane)

UNION	ALL	

ANALYZE	(Tom	Lane)

ANALYZE "" 	(Tom	Lane)



ANALYZE	

ALTER	TABLE	...	SET	TABLESPACE		(Stephen	Frost)

CREATE	TABLE ALTER	TABLE

	(Tom	Lane)

CASE	"cannot	accept	a	set"	(Tom	Lane)

JSON	(Craig	Ringer)

JSON	(Andrew	Dunstan)

pgstat	(Kevin	Grittner)

	(Tom	Lane)

CASCII	CygwinC

plainto_tsquery()	(Heikki	Linnakangas)

memmove()memcpy()	

pg_start_backup()pg_stop_backup()		(Andres	Freund,	Magnus

Hagander)

SHIFT_JIS	(Tatsuo	Ishii)

SQL*	(Tom	Lane)



foo $1.*	 foo.*

WindowsPQhost()	(Fujii	Masao)

localhost

COPY	TO	STDOUT/FROM	STDIN libpq	psql	(Tom	Lane)

9.2	 COPY	FROM	STDIN	

psql	\d	(Peter	Eisentraut,	Tom	Lane)

pg_basebackup	(Magnus	Hagander)

pg_basebackup	(Magnus	Hagander)

PGDATA	(Dimitri	Fontaine,	Magnus	Hagander)

ecpg	(MauMau)

ecpg	(Michael	Meskes)

contrib/dblink	(Joe	Conway)

contrib/isnISMN	(Fabien	Coelho)

contrib/pgbench	(Tatsuo	Ishii)

contrib/pg_stat_statementCURRENT_DATE		(Kyotaro	Horiguchi)



contrib/postgres_fdw	(Tom	Lane)

	(Peter	Eisentraut)

MingwCygwin binlibpq	DLL	(Andrew	Dunstan)

MSVC psql	DLL

Cygwindllwrap	(Marco	Atzeri)

Visual	Studio	2013	(Brar	Piening)

HISTORYsrc/test/regress/README	(Tom	Lane)

HTMLPDF		 INSTALL

tzdata2013i	DST
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9.3.19.3	 	E.31	



E.29.1.	9.3.2

9.3.X/

	

9.3.1 	E.30	



E.29.2.	

VACUUM relfrozenxid	(Andres	Freund)

VACUUM	 relfrozenxid	2^31		9.2.0

	bug "could	not	access	status	of	transaction"
	bug

vacuum_freeze_table_age	0		2^31 SELECT

txid_current()	<	2^31	

MultiXactIdbug	(Andres	Freund,Álvaro	Herrera)

bug"" 	9.3.0

vacuum_freeze_table_age	0	

bug		9.3.09.3.1	

pg_clogpg_subtrans	(Andres	Freund,	Heikki	Linnakangas)

bug			

bug9.3.09.2.59.1.109.0.14			

bug	(Andres	Freund,	Álvaro	Herrera)

bug	 "unable	to	fetch	updated	version	of	tuple"

	(Tom	Lane)



"lock	already	held"	

	(Tom	Lane)

SIGALRM/SIGINT

WALpg_multixact	(Andres	Freund)

VACUUM		(Sergey	Burladyan,	Jeff	Janes)

bugrelfrozenxid		

MultiXactIds	(Andres	Freund)

bug

GIN	(Heikki	Linnakangas)

SP-GiST"unexpected	spgdoinsert()	failure"	(Teodor	Sigaev)

bug	(Kevin	Grittner,	Andres	Freund)

JOIN	(Tom	Lane)

PostgreSQL

SELECT	...	FROM	tab1	x	CROSS	JOIN	(tab2	x	CROSS	JOIN	tab3	y)	z



SQL x	9.3.0	

SELECTSELECT		(Tom	Lane)

	(Tom	Lane)

JOIN

WHEREJOIN		(Tom	Lane)

	(Tom	Lane)

MIN()/MAX()	(Tom	Lane)

MIN()/MAX()

	(Andres	Freund)

	(Tom	Lane)

	

	(Heikki	Linnakangas,	Hari	Babu)

NOT	NULLCHECK	(Michael	Paquier	and	Tom	Lane)

	(Tom	Lane)



	(Tom	Lane)

9.3.0	

	(Peter	Eisentraut)

int2vectoroidvector	(Tom	Lane)

int2oid

hstorejsonJSON	 (Oskari	Saarenmaa)

SQLGMT	(Tom	Lane)

	GMT timeofday	GMT

Windows	(Tom	Lane)

pg_ctl	(Naoya	Anzai	and	Tom	Lane)

Windows

pg_dumpallALTER	DATABASE	SET	default_transaction_read_only	

	(Kevin	Grittner)

pg_isready-d	 (Fabrízio	de	Royes	Mello	and	Fujii	Masao)

pg_receivexlogWAL	 (Heikki	Linnakangas)

pg_receivexlog	4GBWAL



pg_upgrade	(Peter	Eisentraut)

ecpg	(Zoltán	Böszörményi)

ecpgvarchar	 (Zoltán	Böszörményi)

contrib/lo	(Marc	Cousin)

tzdata2013h	DSTArgentinaBrazilJordanLibya
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9.3.09.3	 	E.31	



E.30.1.		9.3.1

9.3.X/

hstore



E.30.2.	

9.3JSONhstore	 (Andrew	Dunstan)

hstore9.39.3.1

ALTER	EXTENSION	hstore	UPDATE;

JSON hstore	

B-tree	(Heikki	Linnakangas)

lo_open()	 (Heikki	Linnakangas)

	(Kevin	Grittner,	Heikki	Linnakangas)

ssllibpq	(Stephen	Frost)

pg_receivexlog	(Heikki	Linnakangas,	Andrew	Gierth)

CREATE	FUNCTIONSET	(Tom	Lane)

	(Heikki	Linnakangas)
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E.31.		9.3

:	 2013-09-09



E.31.1.	

PostgreSQL	9.3

JSON 	JSON

FROMSQL	LATERAL

	//

Postgres	Postgres

checksum	

System	V	



E.31.2.		9.3

	 pg_dumpall	pg_upgrade/

9.3

E.31.2.1.	

replication_timeout	wal_sender_timeout	(Amit	Kapila)

WAL

commit_delay		(Simon	Riggs)

	(Jeff	Janes)

work_mem	

E.31.2.2.	

BEFORE		(Kevin	Grittner)

		 AFTER

	

ON	UPDATE	SET	NULL/SET	DEFAULT	 UPDATE	(Tom	Lane)

UPDATE	SQL-92SQL



search_path		(Tom	Lane)

search_path	

to_number()		(Tom	Lane)

D	 FM	

STRICT	(Tom	Lane)

WAL	4GB16MB	(Heikki	Linnakangas)

FFWAL	 WAL

pg_constraint.confmatchtype	(non- FULL,	non-PARTIAL)	 s"

" 	(Tom	Lane)

u ""



E.31.3.	

PostgreSQL	9.3

E.31.3.1.	

E.31.3.1.1.	

	(Álvaro	Herrera,	Noah	Misch,	Andres	Freund,	Alexander
Shulgin,	Marti	Raudsepp,	Alexander	Shulgin)

	 UPDATENO	KEY	UPDATE	 KEY	SHARE	 NO	KEY	UPDATE

lock_timeout		(Zoltán	Böszörményi)

E.31.3.1.2.	

SP-GiST	 (Alexander	Korotkov)

GiST	(Jeevan	Chalke)

GiST	 (Heikki	Linnakangas)

	(Robert	Haas)

E.31.3.1.3.	

	(Alexander	Korotkov)

	(Tom	Lane)



DISTINCT	(Tom	Lane)

	(Kyotaro	Horiguchi,	Amit	Kapila,	Tom	Lane)

	(Tom	Lane)

E.31.3.1.4.	

COPY	FREEZE		(Simon	Riggs,	Jeff	Davis)

NUMERIC	(Kyotaro	Horiguchi)

commit_delay		(Peter	Geoghegan)

commit_delay

CREATE	TEMPORARY	TABLE	...	ON	COMMIT	DELETE	ROWS	(Heikki

Linnakangas)

	(Pavan	Deolasee)

	(Jeff	Janes)

	 pg_dump

	(Jeff	Janes)

pg_restore	

	(Tomas	Vondra)



E.31.3.1.5.	

checksum		(Simon	Riggs,	Jeff	Davis,	Greg	Smith,	Ants
Aasma)

checksuminitdb

	(Tomas	Vondra)

I/O

	(Tom	Lane)

	(Tom	Lane)

E.31.3.1.6.	

pg_hba.conf		(Magnus	Hagander)

LDAP	(Peter	Eisentraut)

URLLDAPRFC	4516	(Peter	Eisentraut)

ssl_ciphers	 DEFAULT ALL		(Magnus	Hagander)

SSL

pg_ident.conf		(Amit	Kapila)



pg_hba.conf

E.31.3.1.7.	

System	V		(Robert	Haas)

Unix mmap()PostgreSQL	

Unix	(Honza	Horák)

unix_socket_directory	unix_socket_directories	

	(Magnus	Hagander,	Greg	Smith,	Selena	Deckelmann)

	include_dir

shared_buffers	initdb128MB	(Robert	Haas)

initdbpostgresql.conf	32MB

PID		(Peter	Eisentraut)

E.31.3.2.	

	(Heikki	Linnakangas)

WAL	

SQLpg_is_in_backup()	pg_backup_start_time()	(Gilles	Darold)



synchronous_commit		(Andres	Freund)

	(Simon	Riggs,	Kyotaro	Horiguchi)

	pg_controldata		(Fujii	Masao)

WAL

pg_receivexlog		(Heikki	Linnakangas)

WAL	

pg_basebackup	--write-recovery-confrecovery.conf	(Zoltán

Böszörményi,	Magnus	Hagander)

pg_receivexlog	pg_basebackup	--xlog-method	(Heikki

Linnakangas)

wal_receiver_timeout	WAL	(Amit	Kapila)

WAL		(Heikki	Linnakangas)

E.31.3.3.	

FROMSQL	LATERAL	(Tom	Lane)



FROMFROM	 LATERAL

COPY	psql	\copy	/	(Etsuro	Fujita)

VALUES	OLD/NEW	(Tom	Lane)

E.31.3.4.	

	 (Dimitri	Fontaine,	Robert	Haas,	Álvaro	Herrera)

DDL

	//	(KaiGai	Kohei)

CREATE	SCHEMA	...	IF	NOT	EXISTS		(Fabrízio	de	Royes	Mello)

REASSIGN	OWNED		(Álvaro	Herrera)

	 CREATE	AGGREGATE		(Tom	Lane)

CREATE	TABLE		(Robert	Haas)

DEBUG1

	 DROP	TABLE	IF	EXISTS	(Bruce	Momjian)

		(Pavel	Stehule)

	



E.31.3.4.1.	ALTER

ALTER	TYPE	...	ADD	VALUE	IF	NOT	EXISTS	(Andrew	Dunstan)

ALTER	ROLE	ALL	SET		(Peter	Eisentraut)

	 ALTER	DATABASE	SET	 postgresql.conf	

ALTER	RULE	...	RENAME		(Ali	Dar)

E.31.3.4.2.	VIEWs

	(Kevin	Grittner)

		

	(Dean	Rasheed)

	 INSTEAD	OF	INSTEAD

CREATE	RECURSIVE	VIEW	 (Peter	Eisentraut)

CREATE	VIEW	...	WITH	RECURSIVE	...

/	(Tom	Lane)

		

E.31.3.5.	



2GB4TB	(Nozomi	Anzai,	Yugo	Nagata)

64libpq

	 "America/Chicago"ISOtimestamptz	"T"	(Bruce	Momjian)

E.31.3.5.1.	JSON

JSON		(Andrew	Dunstan)

JSON	(Andrew	Dunstan)

hstore	JSON	(Andrew	Dunstan)

E.31.3.6.	

array_remove()	array_replace()		(Marco	Nenciarini,	Gabriele

Bartolini)

concat()	format()	VARIADIC	(Pavel	Stehule)

format()	/	(Pavel	Stehule)

to_char(),	to_date(),	 to_timestamp()	(BC)	(Bruce	Momjian)

/ AD	 "IYYY-IW-DY"

to_date()	to_timestamp()	ISOGregorian/	(Bruce	Momjian)

SELECTFROM	 pg_get_viewdef()		(Marko	Tiikkaja)



pg_dump	

map_sql_value_to_xml_value()		(Pavel	Stehule)

boolean	

E.31.3.7.	

E.31.3.7.1.	PL/pgSQL

PL/pgSQLRETURN	(Asif	Rehman)

RETURN

PL/pgSQL	(Pavel	Stehule)

PL/pgSQLCOPY		(Pavel	Stehule)

PL/pgSQLCOPY	GET	DIAGNOSTICS	x	=	ROW_COUNT	

PL/pgSQL	(Tom	Lane)

PL/pgSQL

E.31.3.7.2.	PL/Python

PL/Python	(Peter	Eisentraut)

plpy.debug(rv)

PL/PythonOIDPython	(Peter	Eisentraut)



SPI(PL/Python RAISE)	 SPI	(Oskari	Saarenmaa	and	Jan

Urbanski)

E.31.3.8.	(SPI)

SPI	(Tom	Lane)

SPISPI	SPI	PL/pgSQLSPI
SPI_freetuptable()		

SPICOPY		(Pavel	Stehule)

E.31.3.9.	

pg_isready		(Phil	Sorber)

pg_restore,	clusterdb,	reindexdb,	 vacuumdb	--table	(Josh

Kupershmidt)

pg_dump--table	

--dbname	pg_dumpall,	pg_basebackup,	pg_receivexlog		(Amit

Kapila)

libpqPQconninfo()		(Zoltán	Böszörményi,	Magnus	Hagander)

E.31.3.9.1.	psql

psql	(Tom	Lane)

psql(Jeff	Janes,	Dean	Rasheed,	 Peter	Eisentraut,	Magnus



Hagander)

psql	--single-transaction		(Fabien	Coelho,	Robert	Haas)

psql	(Peter	Eisentraut)

psql

E.31.3.9.1.1.	

psql\watchSQL	(Will	Leinweber)

psql\gset	psql	(Pavel	Stehule)

SSLpsql\conninfo	(Alastair	Turner)

"Security"psql\df+	(Jon	Erdman)

psql\l	(Peter	Eisentraut)

psql \connect		(Bruce	Momjian)

psql\g	file	SQL	(Tom	Lane)

SQL

E.31.3.9.1.2.	

latex-longtablepsql	(Bruce	Momjian)



border=3psql	latex	(Bruce	Momjian)

psql "(No	rows)"	(Peter	Eisentraut)

psql	(Peter	Eisentraut)

E.31.3.9.2.	pg_dump

pg_dump	--jobs	(Joachim	Wieland)

pg_dump	(Joel	Jacobson)

pg_dumptar POSIX	(Brian	Weaver,	Tom	Lane)

--dbnamepg_dump		(Heikki	Linnakangas)

E.31.3.9.3.	initdb

initdb	(Jeff	Davis)

initdb	 --nosync

initdb	--sync-only	(Bruce	Momjian)

pg_upgrade

initdb	(Bruce	Momjian)

E.31.3.10.	



	(Álvaro	Herrera)

API	(Zoltán	Böszörményi)

libpgcommonpg_malloc()	 (Álvaro	Herrera,	Andres	Freund)

libpgport

	(Andres	Freund)

SA_RESTARTSIGALRM	(Tom	Lane)

errcontext()	(Heikki	Linnakangas)

	(Tom	Lane)

"" 		(Andres	Freund,	Tom	Lane)

Assert()	(Andrew	Dunstan)

Cereport()elog()	(Peter	Eisentraut,	Andres	Freund,	Tom	Lane,

Heikki	Linnakangas)

PG_REGRESS_DIFF_OPTS		(Peter	Eisentraut)

CREATE	INDEX	CONCURRENTLY		(Abhijit	Menon-Sen)

int2/int4	int16/int32	(Peter	Eisentraut)

Mac	OS	Xinstall-strip	(Peter	Eisentraut)

configure--disable-shared		(Bruce	Momjian)



Perlpgindent	(Andrew	Dunstan)

EmacsPerlPostgreSQLperltidy	(Peter	Eisentraut)

	(Tom	Lane)

UESCAPE	lex	(Heikki	Linnakangas)

flexbison	make	(Peter	Eisentraut)

pgxs

OID	(Dimitri	Fontaine)

pre-commit/pre-prepare/pre-subcommit	(Tom	Lane)

pg_identify_object()		(Álvaro	Herrera)

ALTER	(KaiGai	Kohei)

	(Abhijit	Menon-Sen)

src/timezone/data	(Tom	Lane)

libpqecpgpkg-config	(Peter	Eisentraut)

src/tools/backendPostgreSQL	wiki	 (Bruce	Momjian)



WAL	(Heikki	Linnakangas,	Andres	Freund)

64WAL(XLogRecPtr)	32	(Heikki	Linnakangas)

WAL

PL/Python	(Peter	Eisentraut)

OS	XPL/Python	Python	(Peter	Eisentraut)

E.31.3.11.	

Postgres	 Postgres	(Shigeru	Hanada)

pg_xlogdump	(Andres	Freund)

pg_trgm	(Alexander	Korotkov)

pg_trgm	(Tom	Lane)

wcstombs()towlower() pg_trgm	ASCII REINDEX	

pgstattuple GIN		(Fujii	Masao)

oid2name,	pgbench,	 vacuumlo	fallback_application_name

(Amit	Kapila)

pg_test_timing	(Bruce	Momjian)

pg_test_fsync		(Peter	Geoghegan)



	 dblink	(Shigeru	Hanada)

FDWdblink	 libpq

E.31.3.11.1.	pg_upgrade

pg_upgrade	(Bruce	Momjian,	Andrew	Dunstan)

//	 --jobs

pg_upgradeUnix	(Bruce	Momjian,	Tom	Lane)

pg_upgrade	--check	(Bruce	Momjian,	Tom	Lane)

pg_upgrade	(Bruce	Momjian)

pg_upgrade	(Álvaro	Herrera)

/ pg_upgrade	(Bruce	Momjian)

E.31.3.11.2.	pgbench

--foreign-keyspgbench	(Jeff	Janes)

pgbench

pgbench--aggregate-interval		(Tomas	Vondra)

pgbench	--sampling-rate		(Tomas	Vondra)

pgbench	(Robert	Haas,	Peter	Eisentraut)



pgbench	-q5	(Tomas	Vondra)

pgbench	(Tomas	Vondra)

pgbench20000	 integerbigint	(Greg	Smith)

E.31.3.12.	

EPUB	(Peter	Eisentraut)

FreeBSD	(Brad	Davis)

WINDOW	(Bruce	Momjian,	Florian	Pflug)

	Mac	OS	X	(Peter	Eisentraut)

commit_delay		(Peter	Geoghegan)
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9.2.17	 9.2	 	E.50	 .



E.32.1.		9.2.18

9.2.X/

9.2.11	 	E.39	



E.32.2.	

CASE-WHEN	(Heikki	 Linnakangas,	Michael	Paquier,	Tom	Lane)

CASECASE		 CASESQL	

5423)

	 (Noah	Misch,	Nathan	Bossart,	Michael	Paquier)

vacuumdb		

psql\connect\password	

psql\connect	 -reuse-previous	

pg_dumpall	 Windows	

	 	

IS	NULL/IS	NOT	NULL	(Andrew	Gierth,	Tom	Lane)

SQL IS	NULLTRUE	 ROW(NULL,NULL)	IS	NULL

ROW(NULL,	ROW(NULL,NULL))	IS	NULLFALSE	 	

contrib/postgres_fdw	

inetcidr	IPv6	(Tom	Lane)

NaN close_ps()	 (point	##	lseg)	 (Tom	Lane)



NULL

to_number()	 (Peter	Eisentraut)

to_number()	

heap_update()	 (Masahiko	Sawada,	Andres	Freund)

XMAXWAL-log	 	

postgres	-C	 (Michael	Paquier)

VACUUMID	 (Alexander	Korotkov)

VACUUMXID	 XID	

VACUUM	FREEZE	 (Simon	Riggs,	Álvaro	Herrera)

VACUUM	FREEZE	

ANALYZE	 changes_since_analyze	(Tom	Lane)

ANALYZE	 n_distinct	(Tom	Lane)

autovacuum	(Álvaro	Herrera)

	



GiSTNaN	(Tom	Lane)

contrib/btree_gin	 bigint	(Peter	Eisentraut)

libpq	 (Peter	Eisentraut)

9.6	 PQserverVersion()

ecpgunsigned	long	long		(Michael	Meskes)

-c-Cpg_dump	 CREATE	SCHEMA	public	(David	Johnston,	Tom

Lane)

pg_basebackup-Z	0		(Fujii	Masao)

AIXmakefilemake	(Noah	Misch)

TAPMSVC	 (Michael	Paquier,	Kyotaro	Horiguchi)

	(Jeff	Janes,	 Tom	Lane)

IANA tzcode2016c	(Tom	Lane)

KemerovoDST	 tzdata2016f

	9.3 	9.2.17



PostgreSQL	9.6.0	
	E.	



E.33.		9.2.17

:	 2016-05-12

9.2.169.2	 	E.50	



E.33.1.		9.2.17

9.2.X/

9.2.11	 	E.39	



E.33.2.	

OpenSSLOpenSSL	 	(Peter	Geoghegan,	Dave	Vitek,	Peter
Eisentraut)

OpenSSL	 	
SSL	

left	joinfull	join	 "failed	to	build	any	N-way	joins"		(Tom	Lane)

	(Tom	Lane)

X.X	=	Y.Y	=	Z.Z		

to_timestamp()THth	Y,YYY	(Tom	Lane)

array array	 value	operator	ANY	(array)SELECT	(Tom	Lane)

pg_regressPGCTLTIMEOUT		(Tom	Lane)

pg_ctl	

pg_upgrade		 (Tom	Lane)

	 	

9.49.29.3	(Tom	Lane)



9.4	 	

--disable-spinlocksSysV	 (Tom	Lane)

strtoi()strtoint()	NetBSD	(Thomas	Munro)

Windows bind()listen()		(Tom	Lane)

Microsoft	Visual	Studio	(Christian	Ullrich)

Windows FormatMessage()	 (Christian	Ullrich)

FORMAT_MESSAGE_IGNORE_INSERTS	 bug

tzdata2016d	 DST	

	9.2.18 	9.2.16



PostgreSQL	9.6.0	
	E.	



E.34.		9.2.16

:	 2016-03-31

9.2.159.2	 	E.50	



E.34.1.	9.2.16

9.2.X/

9.2.11 	E.39	



E.34.2.	

ROW()NULL	 (Tom	Lane)

ROW(a,	b)	>	ROW('x',	'y')bNULL	

	 fsync()	(Michael	Paquier,	

pg_subtransXID	wraparound	 (Jeff	Janes)

localeconv()		(Tom	Lane)

ispell	 (Tom	Lane)

	 UTF8

sscanf()ispell		(Artur	Zakirov)

FreeBSD(	OS	X)

AVX2	CPUWindows7SP1/2008R2SP1	
Postgres	 (Christian	Ullrich)

Visual	Studio	2013	 Microsoft

psqltab	 (Kyotaro	Horiguchi,	Robert	Haas)

SECURITY	LABELpsqltab	 (Tom	Lane)

SECURITY	LABELTAB



pg_ctlPGCTLTIMEOUT		(Noah	Misch)

postmaster	 buildfarm

pg_ctlWindows	 (Manuel	Mathar)

pg_ctl	Windows

pgbench-C	-M	prepared	(Tom	Lane)

PL/PerlPostgresPerl	 (Alex	Hunsaker)

PL/PythonPython	(Jim	Nasby)

contrib/pgstattuplepgstatindex()		(Tom	Lane)

MSVC psedPerl	 (Michael	Paquier,	Andrew	Dunstan)

tzdata	release	2016c	 (Altai,	Astrakhan,	
Ulyanovsk	)DST	 (Kaliningrad,	Samara,	Volgograd)

	9.2.17 	9.2.15



PostgreSQL	9.6.0	
	E.	



E.35.		9.2.15

:	 2016-02-11

9.2.149.2	 	E.50	



E.35.1.	9.2.15

9.2.X/

9.2.11 	E.39	



E.35.2.	

	 (Tom	Lane)

	 	(CVE-2016-0773)

postmaster.pid	(Tom	Lane)

postmaster postmaster.pid	 PID

DBA postmaster.pidpostmaster	

SERIALIZABLE	 	 (Kevin	Grittner,	Thomas	Munro)

ALTER	TABLE	...	SET	TABLESPACE	 WAL	(Michael	Paquier,	Andres

Freund)

	(Andres	Freund,	Michael	Paquier)

ALTER	COLUMN	TYPE	(Tom	Lane)

REASSIGN	OWNED	(Álvaro	Herrera)

	 REASSIGN	OWNEDALTER	OWNER

Herrera)

REASSIGN	OWNED	(Álvaro	Herrera)

GIN	 (Tom	Lane)



GIN	(Julien	Rouhaud)

ROW()VALUES()	(Tom	Lane)

numeric	 (Dean	Rasheed)

	(Tom	Lane)

	

	 (Tom	Lane)

	 (Tom	Lane)

CVE-2007-4772	 	

	 (Tom	Lane)

	 "regular	expression	is	too	complex"

	(Tom	Lane)

log_line_prefix%h	%rlog_connections		(Tom	Lane)

%h/%r"connection	received"	

Windows	(Tom	Lane,	Amit	Kapila)

logging_collector	

WindowsEOF	(Tom	Lane)



9.5	 walsender

SSPI	 (Christian	Ullrich)

psql	 libreadline	(Merlin	Moncure)

libreadline	

psql\det	 \d	(Reece	Hart)

Unix	 psql\c	(Tom	Lane)

pg_ctl	start	-w	(Tom	Lane,	Michael	Paquier)

pg_ctl	 postmaster postmaster.pid

Windows	 pg_ctl	start	-w

pg_ctl	start	-wpostmaster	(Kondo	Yuta)

Windows listen_addresses0.0.0.0	 ::pg_ctlpostmaster	

127.0.0.1::1

Windows pg_ctl	 	(Michael	Paquier)

pg_dumppg_basebackup	 GNU8GBtar	 (Tom	Lane)

tarPOSIX8GB	 tar	

pg_basebackup	8GB4GB8GB	

pg_dump	(Tom	Lane)



pg_dump	 pg_restore	(Tom	Lane)

pg_dump	(Kouhei	Sutou,	Tom	Lane)

pg_dumpCREATE	 /	

pg_upgradeWindows	(Bruce	Momjian)

pgbench		(Fabien	Coelho,	Michael	Paquier)

pg_receivexlogpg_recvlogical		(Ioseph	Kim)

plpython2plpython3	/	(Tom	Lane)

PL/Python	 libpython

PL/PythonPython	3.5	 (Peter	Eisentraut)

PL/Java	(Noah	Misch)

PL/Java(CVE-2016-0766)	 PL/Java	

libpq	 (Michael	Paquier,	Amit	Kapila,	Heikki	Linnakangas)

ecpgtypedef	 (Michael	Meskes)

ecpgPGTYPESnumeric_from_double()	 %g%f	 (Tom	Lane)

ecpg	 (Michael	Meskes)

ecpg	 ecpg



contrib/pgcryptocrypt()		(Andreas	Karlsson)

flex	2.5.x		 (Tom	Lane,	Michael	Paquier)

flex	2.6.0

PGXS 	 (Jim	Nasby)

bison	PGXS

dynloader.hMSVC	 (Bruce	Momjian,	Michael	Paquier)

libxml2	(Tom	Lane)

libxml2CVE-2015-7499	 	

tzdata2016a	 DSTMetlakatlaTrans-Baikal	Territory	(Zabaykalsky
Krai)	

	9.2.16 	9.2.14



PostgreSQL	9.6.0	
	E.	



E.36.		9.2.14

:	 2015-10-08

9.2.139.2	 	E.50	



E.36.1.	9.2.14

9.2.X/

9.2.11	 	E.39	



E.36.2.	

contrib/pgcrypto	 crypt()	(Josh	Kupershmidt)

salt	 	(CVE-2015-5288)

	(Tom	Lane,	Michael	Paquier)

"init" 	(Tom	Lane)

init	 pg_trigger_tgrelid_tgname_index	

SPIO(N^2)	(Neil	Conway)

LISTEN	(Matt	Newell)

9.3	 (Jeff	Janes)

pg_dump

SSL	(Michael	Paquier,	Andres	Freund)

SSL	 OpenSSL9.5	

*_freeze_max_age	 (Andres	Freund)

	



wal_buffers2GB	(Josh	Berkus)

numeric	 (Dean	Rasheed)

json	jsonbtsqueryltxtqueryquery_int

DOWDOY	 (Greg	Stark)

datetime	 ""

	(Tom	Lane)

SIMILAR	TOLIKE	(Tom	Lane)

	(Tom	Lane)

	

	 	(Tom	Lane)

	 (Andreas	Seltenreich)

	 (Tom	Lane)

	 (Tom	Lane)

work_memtuplestores	 "" 	(Tom	 Lane)

qsort	(Tom	Lane)



"" work_mem		(Tomas	Vondra,	Tom	Lane)

	(Tom	Lane)

	
SeltenreichPiotr	Stefaniak

UPDATE/DELETE	(Tom	Lane,	Dean	Rasheed)

postmaster	(Michael	Paquier,	Fujii	Masao)

	

postmaster	 postmaster.pid	(Tom	Lane)

pg_ctl	stoppostmaster	

	(Tom	Lane)

	

WARNING		(Tom	Lane)

	(Álvaro	Herrera)

GIN	(Jeff	Janes)

GIN	(Heikki	Linnakangas)

SP-GiST	(Heikki	 Linnakangas)



VACUUM

subtrans/multixact "" 		

PL/pgSQLCONTINUE	MOVE	 (Pavel	Stehule,	Tom	Lane)

PL/PerlASCII	(Alex	Hunsaker)

record	 PL/Python	(Tom	Lane)

PL/Tclmalloc()	 (Michael	Paquier,	Álvaro	Herrera)

contrib/isn979ISBN-13	(Fabien	Coelho)

9799790EANISBN13	

contrib/sepgsqlSELECT	INTO		(Kohei	KaiGai)

libpq	 (Michael	Paquier,	Heikki	Linnakangas)

ecpg	(Michael	Paquier)

psql	(Tom	Lane)

\pset	numericlocale	on	

psql\c	(Noah	Misch)

pg_dumpNOT	VALID		(Tom	Lane)

pg_dumpzlib		(Andrew	Dunstan)



pg_dumptar		(Michael	 Paquier)

pg_dumppg_upgrade	 postgrestemplate1	

Momjian)

pg_dump	 	(Tom	Lane)

9.27.3	 pg_dump

	

pg_dumpshell	(Tom	Lane)

Shell()	 pg_dump

pg_dump	(Michael	Paquier)

PPCspinlock AIX	(Tom	Lane)

gcc	 gcc

AIX -qlonglong	 (Noah	Misch)

AIX -Wl,-brtllib	 (Noah	Misch)

Perl5.8.0

32 xlc	 	(Noah	Misch)

sched_yield()librt	Solaris	(Oskari	Saarenmaa)

Windows	 install.bat	(Heikki	Linnakangas)



PostgreSQL	 ( 90405)Makefiles	 VERSION_NUM

tzdata2015g	 DST	

	9.2.15 	9.2.13



PostgreSQL	9.6.0	
	E.	



E.37.		9.2.13

:	 2015-06-12

9.2.12	 9.2 	E.50	



E.37.1.	9.2.13

9.2.X/

9.2.11	 	E.39	



E.37.2.	

	(Tom	Lane)

VACUUM	FULL	"" 	bug	

CREATE/DROP	DATABASE	(Tom	Lane)

DROP	DATABASE	 CREATE	DATABASE5	

	9.2.14 	9.2.12



PostgreSQL	9.6.0	
	E.	



E.38.		9.2.12

:	 2015-06-04

9.2.11	 9.2 	E.50	



E.38.1.		9.2.12

9.2.X/

9.2.11	 	E.39	



E.38.2.	

fsync	(Abhijit	Menon-Sen,	Tom	Lane)

fsync				SSL	

pg_get_functiondef()	LEAKPROOF	(Jeevan	Chalke)

OpenBSDconfigure	libpython	(Tom	Lane)

OpenBSD	

libpqv1TLS	(Noah	Misch)

libpqSSLTLS	v1	TLSTLS	 PostgreSQL	
9.4.0

	9.2.13 	9.2.11



PostgreSQL	9.6.0	
	E.	



E.39.		9.2.11

:	 2015-05-22

9.2.109.2	 	E.50	



E.39.1.	9.2.11

9.2.X/

contrib/citextregexp_matches()	

9.2.10	 	E.40	



E.39.2.	

	(Benkocs	Norbert	Attila)

SSL		bug	

	(Noah	Misch)

snprintf()			

*printf()			(CVE-2015-3166)

contrib/pgcrypto	 "Wrong	key	or	corrupt	data"	(Noah	Misch)

		 pgcrypto		(CVE-2015-3167)

contrib/citextregexp_matches()		(Tom	Lane)

setof	text[]	 text[]		 g	

	 PostgreSQL	9.5	9.5 citext1.0	1.1 	

9.5 citext	ALTER	EXTENSION	citext	UPDATE	TO	'1.1'

" 1.0	 citext	regexp_matches()

HOT	(Tom	Lane)

HOT		

	(Tom	Lane)



		

(NOT	EXISTS)	(Tom	Lane)

"could	not	find	RelOptInfo	for	given	relids"	

	(Tom	Lane)

		NULL

GEQO	(Tom	Lane)

LATERAL"failed	to	join	all	relations	together"

max_prepared_transactions	 (Heikki	Linnakangas)

WAL	(Heikki	Linnakangas)

"cannot	GetMultiXactIdMembers()	during	recovery"	 (Álvaro	Herrera)

fsync()	(Abhijit	Menon-Sen,	Robert	Haas)

	

SIGTERM	(Álvaro	Herrera)

LockBufferForCleanup()	(Andres	Freund)

"multiple	backends	attempting	to	wait	for	pincount	1"

COPY	IN	(Tom	Lane)



9.49.39.2	

WAL	(Andres	Freund)

HOTWAL			

	(Heikki	Linnakangas)

	(Tom	Lane)

	(Jeff	Janes)

ANALYZE	 ANALYZE

READ	COMMITTEDSELECT	FOR	UPDATE	UPDATEDELETE	 tableoid

(Etsuro	Fujita)

	(Álvaro	Herrera)

Kerberos/GSSAPI/SSPI include_realm	1	(Stephen	Frost)

	 PostgreSQL	9.5	

IPv4	pg_hba.confIPv4-in-IPv6	(Tom	Lane)

2003LinuxIPv4	IPv4-in-IPv69.0			
	IPv4	 pg_hba.conf	

WAL IDENTIFY_SYSTEM	(Heikki	Linnakangas)

pg_receivexlog



Windows	 pg_ctl	(Krystian	Bigaj)

libpq	(Heikki	Linnakangas)

		 COPY	FROM	STDINNOTICE		 libpq	

	 PQconsumeInput()

libpqURI	(Thomas	Fanghaenel)

ecpg	(Michael	Meskes)

psqlURIsconninfo\connect		(David	Fetter,	Andrew	Dunstan,

Álvaro	Herrera)

	

~/.psql_history	 psql	(Tom	Lane)

libedit2006		 libedit	 libreadline

pg_dump		(Tom	Lane)

pg_dump -Z-Fd		(Michael	Paquier)

pg_dump	 (Gilles	Darold,	Michael	Paquier,	Stephen	Frost)

VALUES(...)	(Tom	Lane)

pg_upgradetimeline	1	(Bruce	Momjian)



WAL

pg_upgrade	 (Bruce	Momjian)

pg_upgrade delete_old_cluster		(Bruce	Momjian)

pg_upgrade	(Bruce	Momjian)

postgrestemplate1	missing-clog-file

Windowspg_upgradepg_resetxlog		(Muhammad	Asif	Naeem)

initdbpg_basebackup	 readdir()	(Marco	Nenciarini)

pg_receivexlog	(Andres	Freund)

9.2.10"could	not	create	archive	status	file"

contrib/intarray	(Tom	Lane)

Sparc	V8	(Rob	Rowan)

tzdata2015dDSTEgypt	MongoliaPalestineCanadaChile	
America/Adak	(HST/HDT	not	HAST/HADT).

	9.2.12 	9.2.10



PostgreSQL	9.6.0	
	E.	



E.40.		9.2.10

:	 2015-02-05

9.2.99.2	 	E.50	



E.40.1.		9.2.10

9.2.X/

Windows "Norwegian	(Bokmål)"	ASCII "Norwegian_Norway"
PostgreSQL	"Norwegian	(Bokmål)_Norway"	
http://wiki.postgresql.org/wiki/Changes_To_Norwegian_Locale

9.2.9 	E.41	

http://wiki.postgresql.org/wiki/Changes_To_Norwegian_Locale


E.40.2.	

to_char()	(Bruce	Momjian)

to_char()	 PostgreSQL	 PostgreSQL		

2015-0241)

*printf()	(Tom	Lane)

PostgreSQLprintf	500 e	EfFgG			

to_char()	SQL	 PostgreSQL	printf

WindowsPostgreSQL	 PostgreSQL	 (CVE-2015-0242)

contrib/pgcrypto	 (Marko	Tiikkaja,	Noah	Misch)

pgcrypto			(CVE-2015-0243)

/	(Heikki	Linnakangas)

		SQL				Emil	Lenngren
(CVE-2015-0244)

	(Stephen	Frost)

	 SELECT		SQL	(CVE-2014-8161)

Windows	(Noah	Misch)

SSPIOS	Windows		(CVE-2014-0067)



"Norwegian	(Bokmål)"Windows	(Heikki	Linnakangas)

ASCII	ASCII "Norwegian_Norway"

ALTER	DATABASE	SET	TABLESPACE		(Tom	Lane)

ANALYZE	(Andres	Freund,	Tom	Lane,	Michael	Paquier)

	 pg_class	

CREATE	DATABASEALTER	DATABASE	SET	TABLESPACE	(Pavan	Deolasee,

Andres	Freund)

DROP	 (Petr	Jelinek,	Tom	Lane)

	 DROP	EXTENSIONCASCADE	

EvalPlanQual	(Tom	Lane)

READ	COMMITTED	

SELECT	FOR	UPDATE	(Kyotaro	Horiguchi)

READ	COMMITTED SELECT	FOR	UPDATE	 WHERE	 WHERE	

	

SELECT	FOR	UPDATE		(Tom	Lane)

READ	COMMITTED SELECT	FOR	UPDATE		

FOREIGN	KEY	(David	Rowley)



SQL	

JSON	(Tom	Lane)

JSON	9.3.59.2.9

numeric	(Tom	Lane)

numeric_recv() dscale		(Tom	Lane)

numericdscale	 numeric		 "" 	

	(Tom	Lane)

?

	(Tom	Lane)

+/-	168	UTC	

tsquery	@>	tsquery	 (Heikki	Linnakangas)

CRC		

ispell	(Tom	Lane)

64K	(David	Boutin)

bug	



xpath()	(Ali	Akbar)

xpath()xml	 xml	

	(Tom	Lane)

row_to_json(tab.*)	9.4	

tableoidFDW	(Etsuro	Fujita)

indexed_column	=	ANY	(array)		(Andrew	Gierth)

=	ANY	

UNION	ALL		(Tom	Lane)

GiST	(Andrew	Gierth)

cost_limit/	 cost_delay	(Álvaro	Herrera)

		I/O

	(Tom	Lane)

XID			

	 (Abhijit	Menon-Sen,	Andres	Freund)

	(Heikki	Linnakangas)



COMMIT/ABORT	PREPARED	WAL	(Heikki	Linnakangas)

recovery_target_xid	

WAL	(Fujii	Masao)

.ready	(Fujii	Masao)

log_statementmod	ddl	(Fujii	Masao)

"pgstat	wait	timeout"LOG		(Tom	Lane)

	LOG	 "using	stale	statistics	instead	of	current
ones	because	stats	collector	is	not	responding"

SPARCCPUTSO	Solaris	(Andres	Freund)

OS	Xsetlocale()		(Noah	Misch)

PQconnectdbParams()dbname		(Alex	Shulgin)

dbnameURI	

EOF libpq	(Marko	Tiikkaja,	Tom	Lane)

	 libpq

PQreset()	(Heikki	Linnakangas)

PQreset()	 PGconn	



libpq	(Alex	Shulgin,	Heikki	Linnakangas)

ecpgParseDateTime()		(Michael	Paquier)

initdb		(Mats	Erik	Andersson)

psql\slibedit		(Stepan	Rutz,	Tom	Lane)

libeditreadline \s	libedit	

libedit	 psql	libedit

psql	(Tom	Lane)

ECHO_HIDDENON_ERROR_ROLLBACK	onoff 1/0

COMP_KEYWORD_CASEECHOECHO_HIDDEN	HISTCONTROLON_ERROR_ROLLBACK

VERBOSITY		

psql border	=	3	 linestyle	=	asciiunicode		(Stephen	Frost)

	 pg_dump	(Tom	Lane)

pg_dumpall8.1	(Gilles	Darold)

	(Robert	Haas,	Tom	Lane)

pg_dump	--binary-upgrade	(Rushabh	Lathia)

pg_basebackup	-x/-X	WAL	(Andres	Freund)

contrib/auto_explain	 EXPLAIN	ANALYZE	(Tom	Lane)



contrib/citext	(Tom	Lane)

contrib/pageinspectget_raw_page()		(Tom	Lane)

contrib/pgcryptopgp_sym_decrypt()	62	(Marko	Tiikkaja)

contrib/pg_test_fsync	(Jeff	Janes)

Windows

contrib/tablefuncconnectby()	NULL	(Michael	Paquier)

connectby()NULL	

contrib/xml2xslt_process()		(Mark	Simonetti)

libxslt	

contrib	I/O	(Tom	Lane)

		

Coverity	(Andres	Freund,	Tatsuo	Ishii,	Marko	Kreen,	Tom	Lane,
Michael	Paquier)

		

OpenLDAP	(Noah	Misch)

OpenLDAP2.4.242.4.31 PostgreSQL	OpenLDAP



configure	 contrib/dblink

MSVC	Windows libpq.dll	(Noah	Misch)

pg_regress	(Tom	Lane)

make	check-world	

UTC	(Tom	Lane)

PostgreSQLUTC EST		UTC	1970UTC

IANA PostgreSQL	UTC

	(Tom	Lane)

CST	(China	Standard	Time)ADT "Arabia	Daylight	Time"	
2007 "Atlantic	Daylight	Time"	CKT	(Cook	Islands)FJT
FJST	(Fiji)	GMT

tzdata2015a

IANA	AxST/AxDT		ACSTAcre	Summer	Time	1994

"Default"	 "Australia"CSTEASTESTSASTSAT
WST	SAST "Default"	South	Africa	Standard	Time

SRET	(Asia/Srednekolymsk)XJT(Asia/Urumqi)	
WSST/WSDTDST	&	 (America/Grand_Turk)Papua
New	Guinea	Pacific/Bougainville1970

	9.2.11 	9.2.9



PostgreSQL	9.6.0	
	E.	



E.41.		9.2.9

:	 2014-07-24

9.2.89.2	 	E.50	



E.41.1.	9.2.9

9.2.X/

GiST	 	

9.2.6	 	E.44	



E.41.2.	

bitcontrib/btree_gist		(Heikki	Linnakangas)

	 bitbit	varyingGiST	REINDEX

GIN	(Heikki	Linnakangas)

WALGiST	(Heikki	Linnakangas)

GiST

SP-GiST	(Tom	Lane)

hot_standby_feedback	(Simon	Riggs)

ReceiveSharedInvalidMessages		(Andres	Freund)

PlaceHolderVars	(Tom	Lane)

"variable	not	found	in	subplan	target	lists"

UNION	ALL	 "could	not	find	pathkey	item	to	sort"	(Tom	Lane)

		(David	Rowley)

WHERE	x	IN	(SELECT	y,	generate_series(1,10)	FROM	t	GROUP	BY	y)



AND/OR	NULL	(Tom	Lane)

9.2	

to_json()	(Tom	Lane)

JSONmoney	

detoast	(Tom	Lane)

TOAST		 "missing	chunk	number	0	for	toast	value	..."

	 "record	type	has	not	been	registered"	(Tom	Lane)

	(Tom	Lane)

FROM	(Tom	Lane)

	(Tom	Lane,	Arthur	O'Dwyer,	Greg	Stark)

hungarian.stop	(Tom	Lane)

default_with_oids	OIDS	(Etsuro	Fujita)

	 (Andres	Freund)

CREATE	INDEXCLUSTER	

PREPARE	TRANSACTION	pg_stat_activity.xact_start	(Andres	Freund)

PREPARE	



REASSIGN	OWNED	(Álvaro	Herrera)

	(Tom	Lane)

SIGINT

IPpg_hba.conf		(Tom	Lane)

DNS	DNS	

postgres	-C	variable	postgres	--describe-config	(MauMau)

	 pg_ctl

make	checkUnix	(Noah	Misch)

		CVE-2014-0067	 /tmp0700	Unix

Windows	TCP

DEFAULT_PGSOCKET_DIR	make	check	 /var/run/postgresql

WALWindows	(MauMau)

Windows	(Bruce	Momjian)

WindowsPGC_BACKEND	 log_connections	(Amit	Kapila)

Windows	(Nikhil	Deshpande)



initdbpg_upgrade	Windows @

OS	Xlibpython	(Tom	Lane)

Xcode	5.0Python

	 libpq	(Shin-ichi	Morita,	Tom	Lane)

libpq	 "lost	synchronization	with	server"	 recv()	

	

libpqLDAP	(Laurenz	Albe)

ecpgchar	*FETCH	 ecpg	(Ashutosh	Bapat)

pg_restore	(Tom	Lane)

pg_dump	9.0	

TOASTpg_upgrade	(Bruce	Momjian)

"relation	OID	mismatch"

contrib/auto_explainEXPLAIN	(Tom	Lane)

auto_explain	 EXPLAIN	(ANALYZE,	TIMING	OFF)

contrib/dblink	(MauMau,	Joe	Conway)

contrib/pgcrypto	 (Marko	Kreen)

contrib/pgstattuplepgstat_heap()		(Noah	Misch)



contrib/uuid-osspOSSP	UUID	(Tom	Lane)

UUID /dev/urandom	
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9.2.X/

9.2.6	 	E.44	



E.42.2.	

GIN	(Heikki	Linnakangas)

	GIN512

NOTIFY	(Marko	Tiikkaja)

	

	(Tom	Lane)

OVERLAPS	(Joshua	Yanovski)

SQL	

AccessShareLock	(Dean	Rasheed)

pg_dump	INSERT/UPDATE/DELETE	RowExclusiveLock	

ShareLock

	(Tom	Lane)

	

pg_receivexlog	 walsender	(Fujii	Masao)

WAL	(Heikki	Linnakangas)



	(Heikki	Linnakangas)

ERROR	(Tom	Lane)

syslog()	

OUTPL/Perl	(Alex	Hunsaker)

\copy psql		(Kumar	Rajeev	Rastogi,	Amit	Khandekar)

\copy	...	from	

Windows"could	not	reserve	shared	memory	region"		(MauMau)

tzdata2014aDST	

	9.2.9 	9.2.7



PostgreSQL	9.6.0	
	E.	



E.43.		9.2.7

:	 2014-02-20

9.2.69.2	 	E.50	



E.43.1.	9.2.7

9.2.X/
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GRANT	...	WITH	ADMIN	OPTION	(Noah	Misch)

ADMIN	OPTION	 SET	ROLE			 SECURITY	DEFINER

	(CVE-2014-0060)

PL	(Andres	Freund)

CREATE	FUNCTIONPL	SQL				

2014-0061)

DDL	(Robert	Haas,	Andres	Freund)

	DDL CREATE	INDEX			(CVE-2014-0062)

	(Noah	Misch)

MAXDATELENinterval	 interval_out()			 ecpg

	 (CVE-2014-0063)

	(Noah	Misch,	Heikki	Linnakangas)

		

	(Peter	Eisentraut,	Jozef	Mlich)

strlcpy()			Coverity	

0065)



crypt()NULL	(Honza	Horak,	Bruce	Momjian)

crypt()NULL	 contrib/chkpass	 libc	 "FIPS	"

(CVE-2014-0066)

make	check	(Noah	Misch,	Tom	Lane)

make	check"trust"					 make	check

(CVE-2014-0067)

WAL	(Greg	Stark,	Tom	Lane)

WAL	 "" 		

bug	(Tomonari	Katsumata,	Heikki	Linnakangas)

WAL		 "PANIC:	WAL	contains	references	to	invalid
pages"

VACUUMbtree	 (Andres	Freund,	Heikki	Linnakangas,	Tom	Lane)

"PANIC:	WAL	contains	references	to	invalid	pages"

GINWAL	(Heikki	Linnakangas)

pause_at_recovery_targetrecovery_target_inclusive		(Heikki

Linnakangas)

	(Robert	Haas)



MyProc

walsenderwalreceiver	SIGHUP	(Tom	Lane)

errno	(Christian	Kruse)

HINT

ereport()	(Tom	Lane)

	

OpenSSL	(Alexander	Kukushkin)

SSL

UnicodeU&"..."	(Tom	Lane)

	

	(Stephen	Frost)

	 DROP	ROLE

EXISTS(SELECT	*	FROM	zero_column_table)		(Tom	Lane)

	 WHERE	(...	x	IN	(SELECT	...)	...)	IN	(SELECT	...)	(Tom

Lane)

UNION	ALL	UPDATE/DELETE	(Tom	Lane)

UNION	ALL	



ANALYZE "" 	(Tom	Lane)

ANALYZE	

ALTER	TABLE	...	SET	TABLESPACE		(Stephen	Frost)

CREATE	TABLE ALTER	TABLE

CASE	"cannot	accept	a	set"	(Tom	Lane)

JSON	(Andrew	Dunstan)

pgstat	(Kevin	Grittner)

	(Tom	Lane)

CASCII	CygwinC

plainto_tsquery()	(Heikki	Linnakangas)

memmove()memcpy()	

pg_start_backup()pg_stop_backup()		(Andres	Freund,	Magnus

Hagander)

SHIFT_JIS	(Tatsuo	Ishii)

SQL*	(Tom	Lane)



foo $1.*	 foo.*

WindowsPQhost()	(Fujii	Masao)

localhost

COPY	TO	STDOUT/FROM	STDIN libpq	psql	(Tom	Lane)

9.2	 COPY	FROM	STDIN	

psql	\d	(Peter	Eisentraut,	Tom	Lane)

pg_basebackup	(Magnus	Hagander)

pg_basebackup	(Magnus	Hagander)

PGDATA	(Dimitri	Fontaine,	Magnus	Hagander)

ecpg	(MauMau)

ecpg	(Michael	Meskes)

contrib/dblink	(Joe	Conway)

contrib/isnISMN	(Fabien	Coelho)

contrib/pg_stat_statementCURRENT_DATE		(Kyotaro	Horiguchi)

	(Peter	Eisentraut)



MingwCygwin binlibpq	DLL	(Andrew	Dunstan)

MSVC psql	DLL

Cygwindllwrap	(Marco	Atzeri)

HISTORYsrc/test/regress/README	(Tom	Lane)

HTMLPDF		 INSTALL
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VACUUM relfrozenxid	(Andres	Freund)

VACUUM	 relfrozenxid	2^31		9.2.0

	bug "could	not	access	status	of	transaction"
	bug

vacuum_freeze_table_age	0		2^31 SELECT

txid_current()	<	2^31	

pg_clogpg_subtrans	(Andres	Freund,	Heikki	Linnakangas)

bug			

bug9.3.09.2.59.1.109.0.14			

	(Tom	Lane)

"lock	already	held"	

WALpg_multixact	(Andres	Freund)

VACUUM		(Sergey	Burladyan,	Jeff	Janes)

bugrelfrozenxid		

GIN	(Heikki	Linnakangas)



SP-GiST"unexpected	spgdoinsert()	failure"	(Teodor	Sigaev)

SELECTSELECT		(Tom	Lane)

	(Tom	Lane)

JOIN

WHEREJOIN		(Tom	Lane)

	(Tom	Lane)

MIN()/MAX()	(Tom	Lane)

MIN()/MAX()

	(Andres	Freund)

	(Tom	Lane)

	

NOT	NULLCHECK	(Michael	Paquier	and	Tom	Lane)

	(Tom	Lane)



	(Peter	Eisentraut)

int2vectoroidvector	(Tom	Lane)

int2oid

SQLGMT	(Tom	Lane)

	GMT timeofday	GMT

Windows	(Tom	Lane)

pg_ctl	(Naoya	Anzai	and	Tom	Lane)

Windows

pg_dumpallALTER	DATABASE	SET	default_transaction_read_only	

	(Kevin	Grittner)

ecpg	(Zoltán	Böszörményi)

ecpgvarchar	 (Zoltán	Böszörményi)

contrib/lo	(Marc	Cousin)
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E.45.1.	9.2.5

9.2.X/

9.2.4 	E.46	



E.45.2.	

	(Andrew	Dunstan)

PostgreSQLASCII

B-tree	(Heikki	Linnakangas)

wal_level	=	hot_standby(Naoya	Anzai)

lo_open()(Heikki	Linnakangas)

work_mem24GB(Stephen	Frost)

(Kevin	Grittner,	Heikki	Linnakangas)

SSLlibpq	(Stephen	Frost)

libpqSSL	(Nick	Phillips,	Stephen	Frost)

(Tom	Lane)

NULL(Andrew	Gierth)

col	IS	NOT	TRUEcol	IS	NOT	FALSENULL

UNION	ALL	(Tom	Lane)



WHERE

WHEREUNION/INTERSECT(Tom	Lane)

SELECTUNION	INTERSECT

"failed	to	locate	grouping	columns"	(Tom	Lane)

pg_dump	(Andrew	Dunstan)

pg_upgrade

pg_dump(Joe	Conway)

pg_dump	-t-n(Joe	Conway)

	(Tom	Lane)

pg_restore	-l(Fujii	Masao)

UNIQUEPRIMARY	KEY	 (Andres	Freund)

pg_restore

pg_basebackup	-xxlog	(Magnus	Hagander,	Haruka	Takatsuka)

WAL(Fujii	Masao)

WAL

WAL	(Mitsumasa	Kondo,	Heikki	Linnakangas)



WAL

WAL	(Andres	Freund)

REINDEX	TABLEREINDEX	DATABASE	(Noah	Misch)

REINDEX	INDEX

SP-GiST(Teodor	Sigaev)

CREATE	INDEX	CONCURRENTLY(Tom	Lane)

GiST(Tom	Lane)

regexp_matches()(Jeevan	Chalke)

'^'

(Heikki	Linnakangas)

(Jeevan	Chalke)

CREATE	FUNCTIONSET(Tom	Lane)

ALTER	DEFAULT	PRIVILEGESCREATE(Tom	Lane)

(Tom	Lane)

EXPLAINCOPY	 SET COPY	...	(FORMAT	BINARY)

BINARY

COPY	(Heikki	Linnakangas)



pgp_pub_decrypt()(Marko	Kreen)

pg_upgradepg_dump	--quote-all-identifiers(Tom	Lane)

(Heikki	Linnakangas)

VACUUM	ANALYZE	ANALYZE	(Kevin	Grittner)

( ROLLBACK)(Tom	Lane)

"infinity"	(Tom	Lane)

C99inf+inf-inf	infinity+infinity-infinity	 strtod

track_activities(Tom	Lane)

(Rafal	Rzepecki,Tom	Lane)

psqlPSQLRC(Bruce	Momjian)

spinlockARM64	(Mark	Salter)

Israel,	Morocco,	Palestine,ParaguayDSTDST
Macquarie	Island(Tom	Lane)
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GiST REINDEX	GiST

9.2.2 	E.48	



E.46.2.	

(Mitsumasa	Kondo,	Kyotaro	Horiguchi)

"-"	 (CVE-2013-1899)

postmasterOpenSSL(Marko	Kreen)

contrib/pgcrypto	 	

2013-1900)

REPLICATION(Noah	Misch)

pg_start_backup()pg_stop_backup()

"fuzzy"GiST(Alexander	Korotkov)

"fuzzy" gist_box_same	GiST	 box,	polygon,	circle

point	REINDEXGiST gist_box_same

contrib/btree_gistGiST	

	

GiST(Tom	Lane)

		

gist_point_consistent(Alexander	Korotkov)



pointGiST	 gist_point_consistent

WAL(Heikki	Linnakangas)

""

recovery.conf

Mitsumasa	Kondo)

	

WAL(Heikki	Linnakangas,	Fujii	Masao)

DELETE	RETURNING(Tom	Lane)

DELETE	RETURNING		 RETURNING

(Tom	Lane,	Don	Porter)

(Tom	Lane)

to_char()ASCII(Tom	Lane)

	 Turkish "I"	"i"

1999-12-31	24:00:00(Tom	Lane)

SQL(Tom	Lane)

UNLISTENLISTEN(Tom	Lane)



(Tom	Lane)

EXPLAIN	(ANALYZE,	TIMING	OFF)(Pavel	Stehule)

"picksplit" (Josh	Hansen,	Tom	Lane)

GiST	

gist_box_picksplit()(Tom	Lane)

	

	 /(Tom	Lane)

PL/Perl spi_prepare()(Alex	Hunsaker,	Tom	Lane)

pg_dumpall"="	(Heikki	Linnakangas)

pg_dump(Heikki	Linnakangas)

pg_dumppg_upgrade(Michael	Paquier,	Bruce	Momjian)

			DDL

pg_basebackup	(Heikki	Linnakangas)

pg_basebackup	pg_receivexlog	 (Heikki	Linnakangas)

contrib/dblinkDateStyleIntervalStyle	(Daniel	Farina,	Tom	Lane)

	



contrib/pg_trgmsimilarity()(Tom	Lane)

NaN

Microsoft	Visual	Studio	2012 PostgreSQL	(Brar	Piening,	Noah	Misch)

Chile,	Haiti,	Morocco,	ParaguayRussianDST	

CHOT,	GET,	IRKT,	KGT,	KRAT,	

WST,	YAKT,	YEKT	 VOLT	(Europe/Volgograd)

MIST(Antarctica/Macquarie)	
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9.2.X/
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SQL enum_recv(Tom	Lane)

SQL	

WAL	(Fujii	Masao,	Heikki	Linnakangas,	Simon	Riggs,	Andres
Freund)

(Heikki	Linnakangas)

"WAL"

(Heikki	Linnakangas)

WAL(Heikki	Linnakangas)

(Heikki	Linnakangas)

(Andres	Freund,	Robert	Haas)

(Noah	Misch,	Simon	Riggs)

	

(Tom	Lane)

SQLSELECT(Tom	Lane)



(Jan	Wieck)

	

SPI_executePL/pgSQL EXECUTE	(Heikki	Linnakangas,	Tom	Lane)

9.2	9.1		SQL

		DDL	

pre-9.2(Tom	Lane)

DROP	INDEX	CONCURRENTLY(Tom	Lane)

CREATE/DROP	INDEX	CONCURRENTLY	 (Tom	Lane)

COPY(Heikki	Linnakangas)

pg_tablespace(Stephen	Frost,	Tom	Lane)

pg_tablespace	 CREATE	DATABASEDROP	DATABASE

DROP	OWNED(Álvaro	Herrera)

vacuum_freeze_table_age(Andres	Freund)



vacuum_freeze_min_age		

RowExprXmlExpr2(Andres	Freund,	Tom	Lane)

CREATE	TABLE	LIKE	INCLUDING	INDEXES

(Jeff	Davis)

(Tom	Lane)

pg_dump

(Tom	Lane)

Windowspostmaster(Jeff	Janes,	Heikki	Linnakangas)

to_date()(Hitoshi	Harada)

pg_extension_config_dump()	 (Tom	Lane)

	

PL/pgSQL(Tom	Lane)

CONTEXT

PL/Python(Andres	Freund)

ASCIIWindows(Alexander	Law,	Noah	Misch)

psql



psql\?	(Meng	Qingzhong)

pg_basebackup	 (Heikki	Linnakangas)

pg_basebackup	-X	fetch(Heikki	Linnakangas)

pg_dump(Magnus	Hagander)

	 --no-unlogged-table-data

pg_upgrade(Bruce	Momjian)

pg_upgrade-O/-o(Marti	Raudsepp)

libpqPQprintTuples(Xi	Wang)

PostgreSQL	

ecpglib(Chen	Huajun)

MSVC ecpg_compat	pgtypes(Jiang	Guiqing)

libecpgisinf()	(Jiang	Guiqing)

	 libedit/libreadline(Christoph	Berg)

Windows(Magnus	Hagander)

Windows pgxs.exe(Zoltan	Boszormenyi)

FET	(Tom	Lane)
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E.48.1.	9.2.2

9.2.X/

REINDEX	 changelog
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CREATE/DROP	INDEX	CONCURRENTLY(Andres	Freund,	Tom	Lane,	Simon

Riggs,	Pavan	Deolasee)

CREATE	INDEX	CONCURRENTLYDROP	INDEX	CONCURRENTLY		

CREATE	INDEX	CONCURRENTLY9.2.X

pg_index CREATE/DROP	INDEX	CONCURRENTLY	

	 CREATE	INDEX	CONCURRENTLY

DROP	INDEX	CONCURRENTLY	

DROP	INDEX	CONCURRENTLY:

DROP	INDEX	CONCURRENTLY	(Kevin	Grittner)

SSI DROP

WAL(Tom	Lane)

WALWAL	

GINWAL(Tom	Lane)

SP-GiSTWAL(Tom	Lane)



WAL(Heikki	Linnakangas)

XID(Simon	Riggs)

CREATE	INDEX	CONCURRENTLY

"ID" (Heikki	Linnakangas)

postmaster(Tom	Lane)

log_rotation_age2^3125syslogger(Tom	Lane)

WaitLatch()(Jeff	Janes,	Tom	Lane)

WaitLatch()		

(Hitoshi	Harada)

(Tom	Lane)

(Tom	Lane)

	



(Tom	Lane)

(Tom	Lane)

		 WHERE	COALESCE(foo,	0)	=	0

MIN/MAXSELECT	DISTINCT	(Tom	Lane)

"MinMaxAggInfo"

	 (Tom	Lane)

join(Tom	Lane)

join	 x	IS	NOT	NULL	9.2

join(Tom	Lane)

(Tom	Lane)

(Tom	Lane)

NOT	IN WHERE	(a,	b)	NOT	IN	(SELECT	x,	y	FROM	...)	byint4

	

btree	/(Tom	Lane)

	 indexed_column	=	ANY(array)

(Tom	Lane)

9.2	 			9.2



AFTER	ROW	UPDATE/DELETE(Andres	Freund)

	 WHEN		

ALTER	COLUMN	TYPE(Pavan	Deolasee)

8.48.4

ALTER	EXTENSION	SET	SCHEMA(Álvaro	Herrera,	Dimitri	Fontaine)

CREATE	TABLE	AS	EXECUTE	(Tom	Lane)

DROP	RULE	IF	NOT	EXISTS	and	DROP	TRIGGER	IF	NOT	EXISTS(Tom

Lane)

REASSIGN	OWNED(Álvaro	Herrera)

pg_attribute(Tom	Lane)

	9.3	

INSERT	INTO	tableDEFAULT	VALUES(Tom	Lane)

UNION/INTERSECT/EXCEPT(Tom	Lane)

-1(Xi	Wang,	Tom	Lane)

(Hitoshi	Harada)



XID wal_levelhot_standby	XID(Tom	Lane,	Andres	Freund)

PostgreSQL	 txid_current()TXID

pg_terminate_backend()pg_cancel_backend()	(Josh	Kupershmidt)

pg_stat_replication.sync_state(Kyotaro	Horiguchi)

Unix	 (Tom	Lane,	Andrew	Dunstan)

""

(Tom	Lane)

(Simon	Riggs)

pg_ctlpostmaster.pid(Heikki	Linnakangas)

client_encodingSJIS	

pg_dumpSEQUENCE	SET(Tom	Lane)

--data-only--section=data	

--cleanDROP	DATABASEpg_dump(Guillaume	Lelarge)



9.2.0 pg_dump	--cleanDROP	DATABASE		

DROP	DATABASE	CREATE	DATABASE

pg_dump(Tom	Lane)

	 ALTER	VIEW	foo	SET	()

tarpg_dumprestore.sql(Tom	Lane)

	 --insertsCOPY

pg_restorePOSIXtar(Brian	Weaver,	Tom	Lane)

pg_dumptarPOSIX	9.3	9.3	

pg_basebackuptarPOSIX(Brian	Weaver,	Tom	Lane)

pg_resetxlogpostmaster.pid(Tom	Lane)

pg_resetxlogpostmaster

libpqlo_import()lo_export()I/O(Tom	Lane)

ecpg(Muhammad	Usama)

ecpgecpg_get_data(Michael	Meskes)

pg_upgradeTOAST(Bruce	Momjian)

information_schema	



synchronous_commitoffpg_upgrade(Bruce	Momjian)

contrib/pageinspectbtree(Tom	Lane)

malloc(0)realloc(NULL,	0)(Tom	Lane)

NULL	 pg_dump	

make	installextension(Cédric	Villemain)

Makefile MODULEDIR

pgxsAIX(Tom	Lane)

AIX
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E.49.1.	9.2.1

9.2.X/

REINDEX/	 VACUUMchangelog



E.49.2.	

WAL(Jeff	Davis)

	 	

	9.2.1

vacuum_freeze_table_age	 VACUUM	

WHERE	indexed_column	IN	(list_of_values)(Tom	Lane)

GROUP	BYwindow(Tom	Lane)

(Tom	Lane)

WITH

join(Tom	Lane)

word:*(Tom	Lane)

(Tom	Lane)

GRANTREVOKE

ANALYZE(Tom	Lane)

PL/PerlPL/Perl(Tom	Lane)



PL/Perl(Tom	Lane)

Linux pthread.hPL/Perl	 PL/Perl

pg_upgradepg_config(Peter	Eisentraut)
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E.50.1.	

SQL

( )

( )

pg_basebackup

pg_receivexlogWAL

SP-GiST	(GiST)

range	data	types

JSON

security_barrier

libpqURI

libpq	



E.50.2.	9.2

pg_dump/ pg_upgrade	

9.2	

E.50.2.1.	

pg_tablespacespclocation(Magnus	Hagander)

		

tsvectorpg_stats(Alexander	Korotkov)

most_common_vals	most_common_freqstsvector	

most_common_elemsmost_common_elem_freqs

E.50.2.2.	

hstore's	=>(Robert	Haas)

hstore(text,	text)	PostgreSQL	9.0	 =>	

xpath()(Florian	Pflug)

XML

pg_relation_size()	(Phil	Sorber)



DROP

EXTRACT(EPOCH	FROM	timestamp	without	time	zone) UTC(Tom

Lane)

7.3	 UTC	 timezone	 timestamp	without	time	zone

timestamp	with	time	zone

yesterday,todaytomorrow(Dean	Rasheed)

SELECT	'04:00:00	yesterday'::timestampyesterday

to_date()	to_timestamp()2020(Bruce	Momjian)

E.50.2.3.	

ALTER	DOMAIN(Peter	Eisentraut)

CREATE	FUNCTION	(Robert	Haas)

	

(Tom	Lane)

E.50.2.4.	



	 psql(Tom	Lane)

	 'FOO'BARFOO	BAR

clusterdb	 reindexdb(Bruce	Momjian)

createuser(Peter	Eisentraut)

--interactive

dropuser	 --interactive(Peter	Eisentraut)

E.50.2.5.	

SSL

server.crt,	server.key,	root.crt

root.crl

silent_mode(Heikki	Linnakangas)

pg_ctl	start	-l	postmaster.log

wal_sender_delay(Tom	Lane)

custom_variable_classes(Tom	Lane)



E.50.2.6.	

pg_stat_activity.procpid	pid(Magnus	Hagander)

pg_stat_activity(Scott	Mead,	Magnus	Hagander)

queryquery_start	

pg_stat_activity.current_query	query(Magnus	Hagander)

SQLfloat8

float8	

pg_stat_user_functions.total_time,pg_stat_user_functions.self_time

pg_stat_xact_user_functions.self_time	float8 bigint	

contrib/pg_stat_statementstotal_time



E.50.3.	

PostgreSQL	9.2

E.50.3.1.	

E.50.3.1.1.	

(Robert	Haas,	Ibrar	Ahmed,	Heikki	Linnakangas,	Tom	Lane)

		 	

SP-GiST(GiST)(Teodor	Sigaev,	Oleg	Bartunov,	Tom	Lane)

SP-GiSTGIST	SP-GiSTGiST

(Peter	Geoghegan,	Simon	Riggs,	Heikki	Linnakangas)

(Robert	Haas)

ID(Robert	Haas)

(Dan	Ports)

PowerPCItanium	spinlock(Manabu	Ori,	Robert	Haas,	Tom	Lane)

(Robert	Haas)

PGPROC(Pavan	Deolasee,	Heikki	Linnakangas,	Robert	Haas)



COPY(Heikki	Linnakangas)

GiST

GiST(Alexander	Korotkov,	Heikki	 Linnakangas)

(Robert	Haas)

SQL(Peter	Geoghegan,	Robert	Haas,	Tom	Lane)

shared_buffersCLOG(Robert	Haas,	Simon	Riggs,	Tom	Lane)

(Jeff	Janes,	Simon	Riggs)

fsync(Tom	Lane)

Windows(Heikki	Linnakangas)

Windows

E.50.3.1.2.	

(Simon	Riggs)

walwriter(Simon	Riggs)

wal_writer_delayWAL	 WALWAL

bgwriter,	walwriter(Peter	Geoghegan,	Tom	Lane)



E.50.3.1.3.	

(Tom	Lane)

"" 	 	

(Tom	Lane)

"" 	

API	(Etsuro	Fujita,	Shigeru	Hanada,	Tom	Lane)

""

(Tom	Lane)

constraint_exclusion		

indexed_col	op	ANY(ARRAY[...])(Tom	Lane)

booleanMIN/MAX(Marti	Raudsepp)

SELECT(Tom	Lane)

(Tom	Lane)

(Alexander	Korotkov,	Tom	Lane)

<@,	&&	@>



(Etsuro	Fujita)

(Tom	Lane)

(Tom	Lane)

DISTINCT(Tom	Lane)

E.50.3.1.4.	

	 pg_hba.conf	 samerole(Andrew	Dunstan)

reject

pg_hba.conf(Brendan	Jurd,	Álvaro	Herrera)

pg_hba.conf(Tom	Lane)

(Noah	Misch)

E.50.3.1.5.	

(Marti	Raudsepp)

I/O(Greg	Smith,	Noah	Misch)

log_autovacuum_min_duration

WAL(Fujii	Masao)



pg_xlog_location_diff()	WAL(Euler	Taveira	de	Oliveira)

Windows(MauMau,	Magnus	Hagander)

	 event_source	

"" DEBUG1(Magnus	Hagander)

E.50.3.1.6.	

pg_stat_database(Tomas	Vondra)

pg_stat_database(Magnus	Hagander)

track_io_timingI/O(Ants	Aasma,	Robert	Haas)

pg_stat_bgwriter(Greg	Smith,	Peter	Geoghegan)

E.50.3.1.7.	

search_path(Tom	Lane)

deadlock_timeout	 (Noah	Misch)



deadlock_timeout	

temp_file_limit(Mark	Kirkwood)

SET(Tom	Lane)

SET	

postmaster	-C(Bruce	Momjian)

pg_ctlPGDATA-D

CREATE	DATABASE(Tom	Lane)

pg_database.datcollate	 datctype

E.50.3.1.7.1.	postgresql.conf

postgresql.conf	 (Alexey	Klyukin,	Tom	Lane)

postgresql.conf(Alexey	Klyukin)

include_if_exists(Greg	Smith)

include

initdb postgresql.conf	timezone	log_timezone



pg_settings	Windows postgresql.conf(Tom	Lane)

E.50.3.2.	

( )(Fujii	Masao)

synchronous_commit	 remote_write	(Fujii	Masao,	Simon	Riggs)

pg_receivexlog	 WALWAL(Magnus	Hagander)

pg_basebackup	(Jun	Ishizuka,	Fujii	Masao)

pg_basebackupWAL(Magnus	Hagander)

WAL

E.50.3.3.	

(Florian	Pflug)

(Andrew	Dunstan,	Tom	Lane)

hstorejson



- SELECT(Marti	Raudsepp)

?column?

(Tom	Lane)

		

(Robert	Haas)

CHECKNOT	NULL		(Jan	Kundrát)

E.50.3.4.	

DDL(Robert	Haas,	Noah	Misch)

"" 	

CONCURRENTLY	 DROP	INDEX	(Simon	Riggs)

(Shigeru	Hanada)

(Andrew	Dunstan)

E.50.3.4.1.	



CHECK	 NOT	VALID	(Álvaro	Herrera)

NOT	VALID	 constraint_exclusion	

ALTER	TABLE	VALIDATE	 NOT	VALID

CHECK	 NO	INHERIT	(Nikhil	Sontakke,	Alex	Hunsaker,	Álvaro

Herrera)

rename(Peter	Eisentraut)

E.50.3.4.2.	ALTER

	 	 ALTER	TABLE...	ALTER	COLUMN	TYPE(Noah	Misch)

varcharvarbit	

interval,	timestamptimestamptz

	 ALTER	TABLE	(Noah	Misch)

IF	EXISTSALTER(Pavel	Stehule)

	 ALTER	FOREIGN	TABLE	IF	EXISTS	foo	RENAME	TO	bar

	 ALTER	FOREIGN	DATA	WRAPPER	...	RENAME	ALTER	SERVER	...	RENAME

(Peter	Eisentraut)

	 ALTER	DOMAIN	...	RENAME	(Peter	Eisentraut)



	 ALTER	TYPE

	 ALTER	DOMAIN	...	DROP	CONSTRAINT(Peter	Eisentraut)

IF	EXISTS

E.50.3.4.3.	CREATE	TABLE

CREATE	TABLE	(LIKE	...)(Peter	Eisentraut)

CREATE	TABLE	(LIKE	...)(Tom	Lane)

CREATE	TABLE	...	AS	EXECUTE	 WITH	NO	DATA(Tom	Lane)

E.50.3.4.4.	

	 security_barrier(KaiGai	Kohei,	Robert	Haas)

	

	 LEAKPROOF	security_barrier(KaiGai	Kohei)

(Peter	Eisentraut)

SQL-USAGE		

	 SELECT	INTO	/	CREATE	TABLE	AS	 INSERT(KaiGai	Kohei)

SELECT	INTO	 CREATE	TABLE	AS		 ALTER	DEFAULT

PRIVILEGES



E.50.3.5.	

VACUUM(Simon	Riggs,	Robert	Haas)

VACUUM"stuck"

EXPLAIN	(BUFFERS)(Robert	Haas)

EXPLAIN	ANALYZE(Marko	Tiikkaja)

EXPLAIN	ANALYZE(Tomas	Vondra)

TIMINGFALSE

E.50.3.6.	

range	data	types	(Jeff	Davis,	Tom	Lane,	Alexander	Korotkov)

	

JSON	(Robert	Haas)

JSON	(JavaScript)

	 array_to_json()	row_to_json()	(Andrew	Dunstan)

SMALLSERIAL	(Mike	Pultz)

SERIAL(int2)

domains	 NOT	VALID	(Álvaro	Herrera)



	 ALTER	DOMAIN	...	ADD	CONSTRAINT	...	NOT	VALID

VALIDATE	CONSTRAINT

money(Tom	Lane)

POSIX	POSIX

macaddr"and",	"or""not"(Brendan	Jurd)

	 xpath()	 XML(Florian	Pflug)

xpath_exists()

XML(Florian	Pflug)

E.50.3.7.	

	 pg_cancel_backend()	pg_terminate_backend()

Hagander,	Josh	Kupershmidt,	Dan	Farina)

(Joachim	Wieland,	Tom	Lane)

	 pg_export_snapshot()	 SET	TRANSACTION	SNAPSHOT

COLLATION	FOR(Peter	Eisentraut)

pg_opfamily_is_visible()	(Josh	Kupershmidt)



numeric	variant	of	pg_size_pretty()	 pg_xlog_location_diff()

(Fujii	Masao)

pg_trigger_depth()(Kevin	Grittner)

	 string_agg()	 bytea(Pavel	Stehule)

(Tom	Lane)

^(\w+)(	\1)+$

E.50.3.8.	

	 role_udt_grants,	udt_privileges,	user_defined_types

Eisentraut)

element_types(Peter	Eisentraut)

interval_type(Peter	Eisentraut)

attributes,	columns,	domainselement_types(Peter	Eisentraut)

table_privilegeswith_hierarchy	(Peter	Eisentraut)

USAGE(Peter	Eisentraut)

(Peter	 Eisentraut)



E.50.3.9.	

E.50.3.9.1.	PL/pgSQL

PL/pgSQL	 OPEN(Yeb	Havinga)

GET	STACKED	DIAGNOSTICS	PL/pgSQL(Pavel	Stehule)

PL/pgSQL(Pavel	Stehule)

ELSIF(Tom	Lane)

PL/pgSQL(Pavel	Stehule)

E.50.3.9.2.	PL/Python

PL/Python	 SPI	 (Jan	Urbanski)

PL/Python

PL/Python	(Peter	Eisentraut)

	 .colnames,	.coltypes	.coltypmods

Python	2.2	(Peter	Eisentraut)

E.50.3.9.3.	SQL

SQL(Matthew	Draper)

SQL	



E.50.3.10.	

initdb	 --auth-local--auth-host	(Peter	Eisentraut)

	 localhost	pg_hba.conf	 --auth

--replication/--no-replication	 createuser(Fujii	Masao)

--if-exists	 dropdb	dropuser	(Josh	Kupershmidt)

	 postgres	 template1

E.50.3.10.1.	psql

(Peter	Eisentraut)

auto\x	

(Gurjeet	Singh)

\ir

psqlASCII(Tom	Lane)

.psqlrc(Bruce	Momjian)

psql.psqlrc

psql(Andrew	Dunstan)

PSQL_HISTORYPSQLRC



\setenv(Andrew	Dunstan)

.sqlpsql(Peter	Eisentraut)

psql(Peter	Eisentraut)

(NUL)shell find

\timing(Magnus	Hagander)

\copySQL	COPYpsql(Noah	Misch)

\set	ON_ERROR_ROLLBACK

E.50.3.10.2.	

\d/(Magnus	Hagander)

\d+(Magnus	Hagander)

\du(Fabrízio	de	Royes	Mello)

(Josh	Kupershmidt)

\dC+	\dc+,	\dD+\dL

SQL/MED(Josh	Kupershmidt)



\des+,	\det+ \dew+	

\dd(Josh	Kupershmidt)

E.50.3.10.3.	Tab

psql	tab	 	 COMP_KEYWORD_CASE	SQL

tab	 EXECUTE	(Andreas	Karlsson)

GRANT/REVOKE	tab(Peter	Eisentraut)

tab(Noah	Misch)

tab TABLE(Magnus	Hagander)

E.50.3.10.4.	pg_dump

--exclude-table-data	 pg_dump	(Andrew	Dunstan)

--sectionpg_dump	pg_restore	(Andrew	Dunstan)

pre-data,	data,	post-data

	 pg_dumpall	 (Phil	Sorber)

postgres	 pg_dumpall(Robert	Haas)



(Peter	Eisentraut)

(Peter	Eisentraut)

pg_dump(Tom	Lane)

pg_dump(Tom	Lane)

	 			

pg_dump(Tom	Lane)

E.50.3.11.	libpq

libpq	 URI	(Alexander	Shulgin)

postgres://	URI

	 SSL	 (Laurenz	Albe)

SSL

	

libpq	

const	 PQconnectdbParams,	PQconnectStartParams,	PQpingParams

(Lionel	Elie	Mamane)

.pgpass(Robert	Haas)



abort()exit()(Peter	Eisentraut)

	

E.50.3.12.	

(Peter	Eisentraut)

dgux,	 nextstep,	sunos4,	svr4,	ultrix4,	univel,	bsdi

	 MS	Visual	Studio	2010(Brar	Piening)

MinGW-w64	32-(Lars	Kanis)

plpgsql.hinclude/server(Heikki	Linnakangas)

postmaster(Peter	Geoghegan,	Heikki	Linnakangas,	Tom	Lane)

C(Peter	Eisentraut)

( isolationtester)	(Noah	Misch)

thread_test /tmp	(Bruce	Momjian)

flexbison(Tom	Lane)

(Robert	Haas)



pgindenttypedef(Bruce	Momjian)

(Martin	Pihlak)

DROP(KaiGai	Kohei)

DROP(KaiGai	Kohei)

pg_upgrade(Peter	Eisentraut)

TCL	8.5.11		 (Tom	Lane)

CRClibpgport	 include(Daniel	Farina)

	 git_changelog	(Bruce	Momjian)

Linux /proc/self/oom_score_adj	API	(Tom	Lane)

E.50.3.13.	

libpq dblink	 (Kyotaro	Horiguchi,	Marko	Kreen)

dblink_send_query()/dblink_get_result()

file_fdwforce_not_null(Shigeru	Hanada)

pg_archivecleanup	 (Gabriele	Bartolini)

pgbench--unlogged-tables,	--tablespace--index-tablespace

(Robert	Haas)



pg_test_fsync	 (Bruce	Momjian)

-o/ -s/

	 pg_test_timing		(Ants	Aasma,	Greg	Smith)

tcn	 NOTIFY(Kevin	Grittner)

E.50.3.13.1.	pg_upgrade

pg_upgrade(Bruce	Momjian)

data,bin PGport	 PGPORTOLD/PGPORTNEW,	 PGPORT

pg_upgrade(Bruce	Momjian)

	 -r/--retain	 pg_upgrade

pg_upgrade	 (Bruce	Momjian)

pg_upgradepostgres(Bruce	Momjian)

pg_upgrade(Bruce	Momjian)

pg_upgrade(Bruce	Momjian)

pg_upgrade -o/-O(Bruce	Momjian)



pg_upgradeport	50432(Bruce	Momjian)

pg_upgrade(Bruce	Momjian)

	

E.50.3.13.2.	pg_stat_statements

pg_stat_statementsSQL(Peter	Geoghegan,	Tom	Lane)

SQL

/ pg_stat_statements	(Robert	Haas,	Ants	Aasma)

pg_stat_statements	 PREPAREEXECUTE(Tom	Lane)

E.50.3.13.3.	sepgsql

SECURITY	LABEL	(KaiGai	Kohei,	Robert	Haas)

sepgsql(KaiGai	Kohei)

sepgsql(KaiGai	Kohei)

sepgsql_setcon()sepgsql(KaiGai	Kohei)

sepgsql(KaiGai	Kohei)

E.50.3.14.	



HTML(Magnus	Hagander)

gmake	STYLE=website	draft.

EXPLAIN(Tom	Lane)

/ vacuumdb	(Bruce	Momjian)

MD5(Cyan	Ogilvie)

CREATE	TEMP	TABLEGLOBALLOCAL	(Noah	Misch)

PostgreSQL	SQL	

9.2.1 	9.1.23



PostgreSQL	9.6.0	
	E.	



E.51.		9.1.23

:	 2016-08-11

9.1.22	 9.1	 	E.74	

PostgreSQL201699.1.X	



E.51.1.		9.1.23

9.1.X/

9.1.16	 	E.58	



E.51.2.	

CASE-WHEN	(Heikki	 Linnakangas,	Michael	Paquier,	Tom	Lane)

CASECASE		 CASESQL	

5423)

	 (Noah	Misch,	Nathan	Bossart,	Michael	Paquier)

vacuumdb		

psql\connect\password	

psql\connect	 -reuse-previous	

pg_dumpall	 Windows	

	 	

IS	NULL/IS	NOT	NULL	(Andrew	Gierth,	Tom	Lane)

SQL IS	NULLTRUE	 ROW(NULL,NULL)	IS	NULL

ROW(NULL,	ROW(NULL,NULL))	IS	NULLFALSE	 	

contrib/postgres_fdw	

inetcidr	IPv6	(Tom	Lane)

NaN close_ps()	 (point	##	lseg)	 (Tom	Lane)



NULL

to_number()	 (Peter	Eisentraut)

to_number()	

heap_update()	 (Masahiko	Sawada,	Andres	Freund)

XMAXWAL-log	 	

VACUUMID	 (Alexander	Korotkov)

VACUUMXID	 XID	

VACUUM	FREEZE	 (Simon	Riggs,	Álvaro	Herrera)

VACUUM	FREEZE	

ANALYZE	 changes_since_analyze	(Tom	Lane)

ANALYZE	 n_distinct	(Tom	Lane)

autovacuum	(Álvaro	Herrera)

	

contrib/btree_gin	 bigint	(Peter	Eisentraut)



libpq	 (Peter	Eisentraut)

9.6	 PQserverVersion()

ecpgunsigned	long	long		(Michael	Meskes)

pg_basebackup-Z	0		(Fujii	Masao)

pg_ctl	start	-w	 (Tom	Lane)

silent_mode9.1.20	

AIXmakefilemake	(Noah	Misch)

TAPMSVC	 (Michael	Paquier,	Kyotaro	Horiguchi)

	(Jeff	Janes,	 Tom	Lane)

IANA tzcode2016c	(Tom	Lane)

KemerovoDST	 tzdata2016f

9.2 	9.1.22



PostgreSQL	9.6.0	
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E.52.		9.1.22
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9.1.219.1	 	E.74	

PostgreSQL201699.1.X	



E.52.1.		9.1.22

9.1.X/

9.1.16	 	E.58	



E.52.2.	

OpenSSLOpenSSL	 	(Peter	Geoghegan,	Dave	Vitek,	Peter
Eisentraut)

OpenSSL	 	
SSL	

left	joinfull	join	 "failed	to	build	any	N-way	joins"		(Tom	Lane)

to_timestamp()THth	Y,YYY	(Tom	Lane)

array array	 value	operator	ANY	(array)SELECT	(Tom	Lane)

pg_regressPGCTLTIMEOUT		(Tom	Lane)

pg_ctl	

pg_upgrade		 (Tom	Lane)

	 	

strtoi()strtoint()	NetBSD	(Thomas	Munro)

Windows bind()listen()		(Tom	Lane)

Microsoft	Visual	Studio	(Christian	Ullrich)



Windows FormatMessage()	 (Christian	Ullrich)

FORMAT_MESSAGE_IGNORE_INSERTS	 bug

tzdata2016d	 DST	

	9.1.23 	9.1.21



PostgreSQL	9.6.0	
	E.	



E.53.		9.1.21

:	 2016-03-31

9.1.209.1	 	E.74	



E.53.1.	9.1.21

9.1.X/

9.1.16 	E.58	



E.53.2.	

ROW()NULL	 (Tom	Lane)

ROW(a,	b)	>	ROW('x',	'y')bNULL	

	 fsync()	(Michael	Paquier,	

pg_subtransXID	wraparound	 (Jeff	Janes)

localeconv()		(Tom	Lane)

ispell	 (Tom	Lane)

	 UTF8

sscanf()ispell		(Artur	Zakirov)

FreeBSD(	OS	X)

AVX2	CPUWindows7SP1/2008R2SP1	
Postgres	 (Christian	Ullrich)

Visual	Studio	2013	 Microsoft

psqltab	 (Kyotaro	Horiguchi,	Robert	Haas)

SECURITY	LABELpsqltab	 (Tom	Lane)

SECURITY	LABELTAB



pg_ctlPGCTLTIMEOUT		(Noah	Misch)

postmaster	 buildfarm

pg_ctlWindows	 (Manuel	Mathar)

pg_ctl	Windows

pgbench-C	-M	prepared	(Tom	Lane)

PL/PerlPostgresPerl	 (Alex	Hunsaker)

PL/PythonPython	(Jim	Nasby)

contrib/pgstattuplepgstatindex()		(Tom	Lane)

MSVC psedPerl	 (Michael	Paquier,	Andrew	Dunstan)

tzdata	release	2016c	 (Altai,	Astrakhan,	
Ulyanovsk	)DST	 (Kaliningrad,	Samara,	Volgograd)

	9.1.22 	9.1.20



PostgreSQL	9.6.0	
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E.54.1.	9.1.20

9.1.X/

9.1.16 	E.58	



E.54.2.	

	 (Tom	Lane)

	 	(CVE-2016-0773)

postmaster.pid	(Tom	Lane)

postmaster postmaster.pid	 PID

DBA postmaster.pidpostmaster	

SERIALIZABLE	 	 (Kevin	Grittner,	Thomas	Munro)

ALTER	TABLE	...	SET	TABLESPACE	 WAL	(Michael	Paquier,	Andres

Freund)

	(Andres	Freund,	Michael	Paquier)

ALTER	COLUMN	TYPE	(Tom	Lane)

REASSIGN	OWNED	(Álvaro	Herrera)

	 REASSIGN	OWNEDALTER	OWNER

Herrera)

REASSIGN	OWNED	(Álvaro	Herrera)

GIN	 (Tom	Lane)



GIN	(Julien	Rouhaud)

ROW()VALUES()	(Tom	Lane)

numeric	 (Dean	Rasheed)

	(Tom	Lane)

	

	 (Tom	Lane)

	 (Tom	Lane)

CVE-2007-4772	 	

	 (Tom	Lane)

	 "regular	expression	is	too	complex"

	(Tom	Lane)

log_line_prefix%h	%rlog_connections		(Tom	Lane)

%h/%r"connection	received"	

Windows	(Tom	Lane,	Amit	Kapila)

logging_collector	

WindowsEOF	(Tom	Lane)



9.5	 walsender

SSPI	 (Christian	Ullrich)

psql	 libreadline	(Merlin	Moncure)

libreadline	

psql\det	 \d	(Reece	Hart)

Unix	 psql\c	(Tom	Lane)

pg_ctl	start	-w	(Tom	Lane,	Michael	Paquier)

pg_ctl	 postmaster postmaster.pid

Windows	 pg_ctl	start	-w

pg_ctl	start	-wpostmaster	(Kondo	Yuta)

Windows listen_addresses0.0.0.0	 ::pg_ctlpostmaster	

127.0.0.1::1

Windows pg_ctl	 	(Michael	Paquier)

pg_dumppg_basebackup	 GNU8GBtar	 (Tom	Lane)

tarPOSIX8GB	 tar	

pg_basebackup	8GB4GB8GB	

pg_dump	(Tom	Lane)



pg_dump	 pg_restore	(Tom	Lane)

pg_dump	(Kouhei	Sutou,	Tom	Lane)

pg_dumpCREATE	 /	

pg_upgradeWindows	(Bruce	Momjian)

pgbench		(Fabien	Coelho,	Michael	Paquier)

PL/Java	(Noah	Misch)

PL/Java(CVE-2016-0766)	 PL/Java	

libpq	 (Michael	Paquier,	Amit	Kapila,	Heikki	Linnakangas)

ecpgtypedef	 (Michael	Meskes)

ecpgPGTYPESnumeric_from_double()	 %g%f	 (Tom	Lane)

ecpg	 (Michael	Meskes)

ecpg	 ecpg

contrib/pgcryptocrypt()		(Andreas	Karlsson)

flex	2.5.x		 (Tom	Lane,	Michael	Paquier)

flex	2.6.0

PGXS 	 (Jim	Nasby)



bison	PGXS

dynloader.hMSVC	 (Bruce	Momjian,	Michael	Paquier)

libxml2	(Tom	Lane)

libxml2CVE-2015-7499	 	

tzdata2016a	 DSTMetlakatlaTrans-Baikal	Territory	(Zabaykalsky
Krai)	
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E.55.1.	9.1.19

9.1.X/
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E.55.2.	

contrib/pgcrypto	 crypt()	(Josh	Kupershmidt)

salt	 	(CVE-2015-5288)

	(Tom	Lane,	Michael	Paquier)

"init" 	(Tom	Lane)

init	 pg_trigger_tgrelid_tgname_index	

SPIO(N^2)	(Neil	Conway)

LISTEN	(Matt	Newell)

9.3	 (Jeff	Janes)

pg_dump

SSL	(Michael	Paquier,	Andres	Freund)

SSL	 OpenSSL9.5	

*_freeze_max_age	 (Andres	Freund)

	



wal_buffers2GB	(Josh	Berkus)

numeric	 (Dean	Rasheed)

json	jsonbtsqueryltxtqueryquery_int

DOWDOY	 (Greg	Stark)

datetime	 ""

	(Tom	Lane)

SIMILAR	TOLIKE	(Tom	Lane)

	(Tom	Lane)

	

	 (Andreas	Seltenreich)

	 (Tom	Lane)

	 (Tom	Lane)

work_memtuplestores	 "" 	(Tom	 Lane)

qsort	(Tom	Lane)

"" work_mem		(Tomas	Vondra,	Tom	Lane)



	(Tom	Lane)

	
SeltenreichPiotr	Stefaniak

	(Tom	Lane)

postmaster	(Michael	Paquier,	Fujii	Masao)

	

postmaster	 postmaster.pid	(Tom	Lane)

pg_ctl	stoppostmaster	

	(Tom	Lane)

	

WARNING		(Tom	Lane)

	(Álvaro	Herrera)

GIN	(Jeff	Janes)

GIN	(Heikki	Linnakangas)

subtrans/multixact "" 		



PL/pgSQLCONTINUE	MOVE	 (Pavel	Stehule,	Tom	Lane)

PL/PerlASCII	(Alex	Hunsaker)

record	 PL/Python	(Tom	Lane)

PL/Tclmalloc()	 (Michael	Paquier,	Álvaro	Herrera)

contrib/isn979ISBN-13	(Fabien	Coelho)

9799790EANISBN13	

libpq	 (Michael	Paquier,	Heikki	Linnakangas)

ecpg	(Michael	Paquier)

psql	(Tom	Lane)

\pset	numericlocale	on	

psql\c	(Noah	Misch)

pg_dumpzlib		(Andrew	Dunstan)

pg_dumptar		(Michael	 Paquier)

pg_dumppg_upgrade	 postgrestemplate1	

Momjian)

pg_dump	 	(Tom	Lane)

7.3 pg_dump	



pg_dumpshell	(Tom	Lane)

Shell()	 pg_dump

pg_dump	(Michael	Paquier)

PPCspinlock AIX	(Tom	Lane)

gcc	 gcc

AIX -qlonglong	 (Noah	Misch)

AIX -Wl,-brtllib	 (Noah	Misch)

Perl5.8.0

32 xlc	 	(Noah	Misch)

sched_yield()librt	Solaris	(Oskari	Saarenmaa)

Windows	 install.bat	(Heikki	Linnakangas)

PostgreSQL	 ( 90405)Makefiles	 VERSION_NUM

tzdata2015g	 DST	

	9.1.20 	9.1.18



PostgreSQL	9.6.0	
	E.	



E.56.		9.1.18

:	 2015-06-12

9.1.17	 9.1	 	E.74	



E.56.1.		9.1.18

9.1.X/

9.1.16 	E.58	



E.56.2.	

	(Tom	Lane)

VACUUM	FULL	"" 	bug	

CREATE/DROP	DATABASE	(Tom	Lane)

DROP	DATABASE	 CREATE	DATABASE5	

	9.1.19 	9.1.17



PostgreSQL	9.6.0	
	E.	



E.57.		9.1.17

:	 2015-06-04

9.1.169.1	 	E.74	



E.57.1.		9.1.17

9.1.X/

9.1.16 	E.58	



E.57.2.	

fsync	(Abhijit	Menon-Sen,	Tom	Lane)

fsync				SSL	

OpenBSDconfigure	libpython	(Tom	Lane)

OpenBSD	

libpqv1TLS	(Noah	Misch)

libpqSSLTLS	v1	TLSTLS	 PostgreSQL	
9.4.0

	9.1.18 	9.1.16



PostgreSQL	9.6.0	
	E.	



E.58.		9.1.16

:	 2015-05-22

9.1.159.1	 	E.74	



E.58.1.		9.1.16

9.1.X/

contrib/citextregexp_matches()	

9.1.14	 	E.60	



E.58.2.	

	(Benkocs	Norbert	Attila)

SSL		bug	

	(Noah	Misch)

snprintf()			

*printf()			(CVE-2015-3166)

contrib/pgcrypto	 "Wrong	key	or	corrupt	data"	(Noah	Misch)

		 pgcrypto		(CVE-2015-3167)

contrib/citextregexp_matches()		(Tom	Lane)

setof	text[]	 text[]		 g	

	 PostgreSQL	9.5	9.5 citext1.0	1.1 	

9.5 citext	ALTER	EXTENSION	citext	UPDATE	TO	'1.1'

" 1.0	 citext	regexp_matches()

HOT	(Tom	Lane)

HOT		

(NOT	EXISTS)	(Tom	Lane)



"could	not	find	RelOptInfo	for	given	relids"	

	(Tom	Lane)

		NULL

GEQO	(Tom	Lane)

LATERAL"failed	to	join	all	relations	together"

max_prepared_transactions	 (Heikki	Linnakangas)

WAL	(Heikki	Linnakangas)

"cannot	GetMultiXactIdMembers()	during	recovery"	 (Álvaro	Herrera)

fsync()	(Abhijit	Menon-Sen,	Robert	Haas)

	

SIGTERM	(Álvaro	Herrera)

LockBufferForCleanup()	(Andres	Freund)

"multiple	backends	attempting	to	wait	for	pincount	1"

WAL	(Andres	Freund)

HOTWAL			

	(Heikki	Linnakangas)



	(Tom	Lane)

	(Jeff	Janes)

ANALYZE	 ANALYZE

READ	COMMITTEDSELECT	FOR	UPDATE	UPDATEDELETE	 tableoid

(Etsuro	Fujita)

	(Álvaro	Herrera)

Kerberos/GSSAPI/SSPI include_realm	1	(Stephen	Frost)

	 PostgreSQL	9.5	

IPv4	pg_hba.confIPv4-in-IPv6	(Tom	Lane)

2003LinuxIPv4	IPv4-in-IPv69.0			
	IPv4	 pg_hba.conf	

WAL IDENTIFY_SYSTEM	(Heikki	Linnakangas)

pg_receivexlog

Windows	 pg_ctl	(Krystian	Bigaj)

libpq	(Heikki	Linnakangas)

		 COPY	FROM	STDINNOTICE		 libpq	

	 PQconsumeInput()

ecpg	(Michael	Meskes)



psqlURIsconninfo\connect		(David	Fetter,	Andrew	Dunstan,

Álvaro	Herrera)

	

~/.psql_history	 psql	(Tom	Lane)

libedit2006		 libedit	 libreadline

pg_dump		(Tom	Lane)

pg_dump -Z-Fd		(Michael	Paquier)

pg_dump	 (Gilles	Darold,	Michael	Paquier,	Stephen	Frost)

VALUES(...)	(Tom	Lane)

pg_upgradetimeline	1	(Bruce	Momjian)

WAL

pg_upgrade	 (Bruce	Momjian)

pg_upgrade delete_old_cluster		(Bruce	Momjian)

pg_upgrade	(Bruce	Momjian)

postgrestemplate1	missing-clog-file



Windowspg_upgradepg_resetxlog		(Muhammad	Asif	Naeem)

initdbpg_basebackup	 readdir()	(Marco	Nenciarini)

contrib/intarray	(Tom	Lane)

Sparc	V8	(Rob	Rowan)

tzdata2015dDSTEgypt	MongoliaPalestineCanadaChile	
America/Adak	(HST/HDT	not	HAST/HADT).

	9.1.17 	9.1.15



PostgreSQL	9.6.0	
	E.	



E.59.		9.1.15

:	 2015-02-05

9.1.149.1	 	E.74	



E.59.1.		9.1.15

9.1.X/

9.1.14 	E.60	



E.59.2.	

to_char()	(Bruce	Momjian)

to_char()	 PostgreSQL	 PostgreSQL		

2015-0241)

*printf()	(Tom	Lane)

PostgreSQLprintf	500 e	EfFgG			

to_char()	SQL	 PostgreSQL	printf

WindowsPostgreSQL	 PostgreSQL	 (CVE-2015-0242)

contrib/pgcrypto	 (Marko	Tiikkaja,	Noah	Misch)

pgcrypto			(CVE-2015-0243)

/	(Heikki	Linnakangas)

		SQL				Emil	Lenngren
(CVE-2015-0244)

	(Stephen	Frost)

	 SELECT		SQL	(CVE-2014-8161)

Windows	(Noah	Misch)

SSPIOS	Windows		(CVE-2014-0067)



ALTER	DATABASE	SET	TABLESPACE		(Tom	Lane)

ANALYZE	(Andres	Freund,	Tom	Lane,	Michael	Paquier)

	 pg_class	

CREATE	DATABASEALTER	DATABASE	SET	TABLESPACE	(Pavan	Deolasee,

Andres	Freund)

DROP	 (Petr	Jelinek,	Tom	Lane)

	 DROP	EXTENSIONCASCADE	

EvalPlanQual	(Tom	Lane)

READ	COMMITTED	

SELECT	FOR	UPDATE	(Kyotaro	Horiguchi)

READ	COMMITTED SELECT	FOR	UPDATE	 WHERE	 WHERE	

	

SELECT	FOR	UPDATE		(Tom	Lane)

READ	COMMITTED SELECT	FOR	UPDATE		

FOREIGN	KEY	(David	Rowley)

SQL	

numeric	(Tom	Lane)



numeric_recv() dscale		(Tom	Lane)

numericdscale	 numeric		 "" 	

	(Tom	Lane)

+/-	168	UTC	

tsquery	@>	tsquery	 (Heikki	Linnakangas)

CRC		

ispell	(Tom	Lane)

64K	(David	Boutin)

bug	

xpath()	(Ali	Akbar)

xpath()xml	 xml	

UNION	ALL		(Tom	Lane)

GiST	(Andrew	Gierth)

cost_limit/	 cost_delay	(Álvaro	Herrera)

		I/O



	(Tom	Lane)

XID			

	 (Abhijit	Menon-Sen,	Andres	Freund)

	(Heikki	Linnakangas)

COMMIT/ABORT	PREPARED	WAL	(Heikki	Linnakangas)

recovery_target_xid	

.ready	(Fujii	Masao)

log_statementmod	ddl	(Fujii	Masao)

"pgstat	wait	timeout"LOG		(Tom	Lane)

	LOG	 "using	stale	statistics	instead	of	current
ones	because	stats	collector	is	not	responding"

SPARCCPUTSO	Solaris	(Andres	Freund)

OS	Xsetlocale()		(Noah	Misch)

PQconnectdbParams()dbname		(Alex	Shulgin)

dbnameURI	



EOF libpq	(Marko	Tiikkaja,	Tom	Lane)

	 libpq

PQreset()	(Heikki	Linnakangas)

PQreset()	 PGconn	

libpq	(Alex	Shulgin,	Heikki	Linnakangas)

ecpgParseDateTime()		(Michael	Paquier)

initdb		(Mats	Erik	Andersson)

psql\slibedit		(Stepan	Rutz,	Tom	Lane)

libeditreadline \s	libedit	

libedit	 psql	libedit

psql	(Tom	Lane)

ECHO_HIDDENON_ERROR_ROLLBACK	onoff 1/0

COMP_KEYWORD_CASEECHOECHO_HIDDEN	HISTCONTROLON_ERROR_ROLLBACK

VERBOSITY		

psql border	=	3	 linestyle	=	asciiunicode		(Stephen	Frost)

	 pg_dump	(Tom	Lane)

	(Robert	Haas,	Tom	Lane)



pg_dump	--binary-upgrade	(Rushabh	Lathia)

pg_basebackup	-x/-X	WAL	(Andres	Freund)

contrib/citext	(Tom	Lane)

contrib/pageinspectget_raw_page()		(Tom	Lane)

contrib/pgcryptopgp_sym_decrypt()	62	(Marko	Tiikkaja)

contrib/pg_test_fsync	(Jeff	Janes)

Windows

contrib/tablefuncconnectby()	NULL	(Michael	Paquier)

connectby()NULL	

contrib/xml2xslt_process()		(Mark	Simonetti)

libxslt	

contrib	I/O	(Tom	Lane)

		

Coverity	(Andres	Freund,	Tatsuo	Ishii,	Marko	Kreen,	Tom	Lane,
Michael	Paquier)

		



OpenLDAP	(Noah	Misch)

OpenLDAP2.4.242.4.31 PostgreSQL	OpenLDAP
configure	 contrib/dblink

MSVC	Windows libpq.dll	(Noah	Misch)

pg_regress	(Tom	Lane)

make	check-world	

UTC	(Tom	Lane)

PostgreSQLUTC EST		UTC	1970UTC

IANA PostgreSQL	UTC

	(Tom	Lane)

CST	(China	Standard	Time)ADT "Arabia	Daylight	Time"	
2007 "Atlantic	Daylight	Time"	CKT	(Cook	Islands)FJT
FJST	(Fiji)	GMT

tzdata2015a

IANA	AxST/AxDT		ACSTAcre	Summer	Time	1994

"Default"	 "Australia"CSTEASTESTSASTSAT
WST	SAST "Default"	South	Africa	Standard	Time

SRET	(Asia/Srednekolymsk)XJT(Asia/Urumqi)	
WSST/WSDTDST	&	 Papua	New	Guinea



Pacific/Bougainville1970

	9.1.16 	9.1.14



PostgreSQL	9.6.0	
	E.	



E.60.		9.1.14

:	 2014-07-24

9.1.139.1	 	E.74	



E.60.1.	9.1.14

9.1.X/

GiST	 	

9.1.11	 	E.63	



E.60.2.	

bitcontrib/btree_gist		(Heikki	Linnakangas)

	 bitbit	varyingGiST	REINDEX

GIN	(Heikki	Linnakangas)

WALGiST	(Heikki	Linnakangas)

GiST

hot_standby_feedback	(Simon	Riggs)

ReceiveSharedInvalidMessages		(Andres	Freund)

UNION	ALL	 "could	not	find	pathkey	item	to	sort"	(Tom	Lane)

		(David	Rowley)

WHERE	x	IN	(SELECT	y,	generate_series(1,10)	FROM	t	GROUP	BY	y)

detoast	(Tom	Lane)

TOAST		 "missing	chunk	number	0	for	toast	value	..."



	 "record	type	has	not	been	registered"	(Tom	Lane)

	(Tom	Lane)

FROM	(Tom	Lane)

	(Tom	Lane,	Arthur	O'Dwyer,	Greg	Stark)

hungarian.stop	(Tom	Lane)

default_with_oids	OIDS	(Etsuro	Fujita)

	 (Andres	Freund)

CREATE	INDEXCLUSTER	

PREPARE	TRANSACTION	pg_stat_activity.xact_start	(Andres	Freund)

PREPARE	

REASSIGN	OWNED	(Álvaro	Herrera)

	(Tom	Lane)

SIGINT

IPpg_hba.conf		(Tom	Lane)

DNS	DNS	

make	checkUnix	(Noah	Misch)



		CVE-2014-0067	 /tmp0700	Unix

Windows	TCP

DEFAULT_PGSOCKET_DIR	make	check	 /var/run/postgresql

WALWindows	(MauMau)

Windows	(Bruce	Momjian)

WindowsPGC_BACKEND	 log_connections	(Amit	Kapila)

Windows	(Nikhil	Deshpande)

initdbpg_upgrade	Windows @

OS	Xlibpython	(Tom	Lane)

Xcode	5.0Python

	 libpq	(Shin-ichi	Morita,	Tom	Lane)

libpq	 "lost	synchronization	with	server"	 recv()	

	

libpqLDAP	(Laurenz	Albe)

ecpgchar	*FETCH	 ecpg	(Ashutosh	Bapat)

pg_restore	(Tom	Lane)



pg_dump	9.0	

contrib/pgcrypto	 (Marko	Kreen)

contrib/uuid-osspOSSP	UUID	(Tom	Lane)

UUID /dev/urandom	

tzdata2014e	DSTCrimeaEgyptMorocco

	9.1.15 	9.1.13



PostgreSQL	9.6.0	
	E.	



E.61.		9.1.13

:	 2014-03-20

9.1.129.1	 	E.74	



E.61.1.		9.1.13

9.1.X/

9.1.11	 	E.63	



E.61.2.	

GIN	(Heikki	Linnakangas)

	GIN512

NOTIFY	(Marko	Tiikkaja)

	

	(Tom	Lane)

OVERLAPS	(Joshua	Yanovski)

SQL	

AccessShareLock	(Dean	Rasheed)

pg_dump	INSERT/UPDATE/DELETE	RowExclusiveLock	

ShareLock

	(Tom	Lane)

	

pg_receivexlog	 walsender	(Fujii	Masao)

	(Heikki	Linnakangas)



ERROR	(Tom	Lane)

syslog()	

OUTPL/Perl	(Alex	Hunsaker)

Windows"could	not	reserve	shared	memory	region"		(MauMau)

tzdata2014aDST	

	9.1.14 	9.1.12



PostgreSQL	9.6.0	
	E.	



E.62.		9.1.12

:	 2014-02-20

9.1.119.1	 	E.74	



E.62.1.	9.1.12

9.1.X/

9.1.11	 	E.63	



E.62.2.	

GRANT	...	WITH	ADMIN	OPTION	(Noah	Misch)

ADMIN	OPTION	 SET	ROLE			 SECURITY	DEFINER

	(CVE-2014-0060)

PL	(Andres	Freund)

CREATE	FUNCTIONPL	SQL				

2014-0061)

DDL	(Robert	Haas,	Andres	Freund)

	DDL CREATE	INDEX			(CVE-2014-0062)

	(Noah	Misch)

MAXDATELENinterval	 interval_out()			 ecpg

	 (CVE-2014-0063)

	(Noah	Misch,	Heikki	Linnakangas)

		

	(Peter	Eisentraut,	Jozef	Mlich)

strlcpy()			Coverity	

0065)



crypt()NULL	(Honza	Horak,	Bruce	Momjian)

crypt()NULL	 contrib/chkpass	 libc	 "FIPS	"

(CVE-2014-0066)

make	check	(Noah	Misch,	Tom	Lane)

make	check"trust"					 make	check

(CVE-2014-0067)

WAL	(Greg	Stark,	Tom	Lane)

WAL	 "" 		

bug	(Tomonari	Katsumata,	Heikki	Linnakangas)

WAL		 "PANIC:	WAL	contains	references	to	invalid
pages"

VACUUMbtree	 (Andres	Freund,	Heikki	Linnakangas,	Tom	Lane)

"PANIC:	WAL	contains	references	to	invalid	pages"

GINWAL	(Heikki	Linnakangas)

pause_at_recovery_targetrecovery_target_inclusive		(Heikki

Linnakangas)

	(Robert	Haas)



MyProc

walsenderwalreceiver	SIGHUP	(Tom	Lane)

errno	(Christian	Kruse)

HINT

ereport()	(Tom	Lane)

	

OpenSSL	(Alexander	Kukushkin)

SSL

UnicodeU&"..."	(Tom	Lane)

	

	(Stephen	Frost)

	 DROP	ROLE

EXISTS(SELECT	*	FROM	zero_column_table)		(Tom	Lane)

	 WHERE	(...	x	IN	(SELECT	...)	...)	IN	(SELECT	...)	(Tom

Lane)

ANALYZE "" 	(Tom	Lane)

ANALYZE	



ALTER	TABLE	...	SET	TABLESPACE		(Stephen	Frost)

CREATE	TABLE ALTER	TABLE

CASE	"cannot	accept	a	set"	(Tom	Lane)

pgstat	(Kevin	Grittner)

	(Tom	Lane)

CASCII	CygwinC

plainto_tsquery()	(Heikki	Linnakangas)

memmove()memcpy()	

pg_start_backup()pg_stop_backup()		(Andres	Freund,	Magnus

Hagander)

SHIFT_JIS	(Tatsuo	Ishii)

WindowsPQhost()	(Fujii	Masao)

localhost

COPY	TO	STDOUT/FROM	STDIN libpq	psql	(Tom	Lane)

9.2	 COPY	FROM	STDIN	



pg_basebackup	(Magnus	Hagander)

PGDATA	(Dimitri	Fontaine,	Magnus	Hagander)

ecpg	(MauMau)

ecpg	(Michael	Meskes)

contrib/dblink	(Joe	Conway)

contrib/isnISMN	(Fabien	Coelho)

	(Peter	Eisentraut)

MingwCygwin binlibpq	DLL	(Andrew	Dunstan)

MSVC psql	DLL

Cygwindllwrap	(Marco	Atzeri)

HISTORYsrc/test/regress/README	(Tom	Lane)

HTMLPDF		 INSTALL

tzdata2013i	DST

Asia/Riyadh87Asia/Riyadh88	Asia/Riyadh89IANA	

	9.1.13 	9.1.11



PostgreSQL	9.6.0	
	E.	



E.63.		9.1.11

:	 2013-12-05

9.1.109.1	 	E.74	



E.63.1.		9.1.11

9.1.X/

	

9.1.9 	E.65	



E.63.2.	

VACUUM relfrozenxid	(Andres	Freund)

VACUUM	 relfrozenxid	2^31		9.0.4

8.4.8	bug

vacuum_freeze_table_age	0		2^31 SELECT

txid_current()	<	2^31	

pg_clogpg_subtrans	(Andres	Freund,	Heikki	Linnakangas)

bug			

bug9.3.09.2.59.1.109.0.14			

WALpg_multixact	(Andres	Freund)

GIN	(Heikki	Linnakangas)

SELECTSELECT		(Tom	Lane)

	(Tom	Lane)



JOIN

MIN()/MAX()	(Tom	Lane)

MIN()/MAX()

	(Andres	Freund)

	(Peter	Eisentraut)

int2vector	 oidvector	(Tom	Lane)

int2oid

SQLGMT	(Tom	Lane)

	GMT timeofday	GMT

Windows	(Tom	Lane)

pg_ctl	(Naoya	Anzai	and	Tom	Lane)

Windows

pg_dumpallALTER	DATABASE	SET	default_transaction_read_only	

	(Kevin	Grittner)

ecpg	(Zoltán	Böszörményi)

ecpgvarchar	 (Zoltán	Böszörményi)



contrib/lo	(Marc	Cousin)

tzdata2013h	DSTArgentinaBrazilJordanLibya
Liechtenstein	MoroccoPalestineIndonesia	WIBWIT
WITA

	9.1.12 9.1.10



PostgreSQL	9.6.0	
	E.	



E.64.	9.1.10

:	 2013-10-10

9.1.9	 9.1	 	E.74	



E.64.1.	9.1.10

9.1.X/

9.1.9 	E.65	



E.64.2.	

	(Andrew	Dunstan)

PostgreSQLASCII

wal_level	=	hot_standby	(Naoya	Anzai)

lo_open()(Heikki	Linnakangas)

work_mem24GB	(Stephen	Frost)

(Kevin	Grittner,	Heikki	Linnakangas)

SSLlibpq	(Stephen	Frost)

libpqSSL	(Nick	Phillips,	Stephen	Frost)

NULL(Andrew	Gierth)

col	IS	NOT	TRUEcol	IS	NOT	FALSENULL

WHERE	UNION/INTERSECT(Tom	Lane)

SELECTUNION	INTERSECT

"failed	to	locate	grouping	columns"	(Tom	Lane)

pg_dump	(Andrew	Dunstan)



pg_upgrade

	 pg_dump(Joe	Conway)

pg_dump	-t-n	 (Joe	Conway)

	(Tom	Lane)

	 pg_restore	-l(Fujii	Masao)

UNIQUEPRIMARY	KEY	(Andres	Freund)

pg_restore

WAL(Fujii	Masao)

	WAL

WAL(Mitsumasa	Kondo,	Heikki	Linnakangas)

WAL

REINDEX	TABLEREINDEX	DATABASE	(Noah	Misch)

REINDEX	INDEX

CREATE	INDEX	CONCURRENTLY	(Tom	Lane)

regexp_matches()(Jeevan	Chalke)

'^'



(Heikki	Linnakangas)

	(Jeevan	Chalke)

CREATE	FUNCTIONSET	(Tom	Lane)

ALTER	DEFAULT	PRIVILEGES	CREATE(Tom	Lane)

(Tom	Lane)

EXPLAINCOPY		 SET	 COPY	...	(FORMAT	BINARY)

BINARY

pgp_pub_decrypt()(Marko	Kreen)

pg_upgrade	pg_dump	--quote-all-identifiers	(Tom	Lane)

(Heikki	Linnakangas)

VACUUM	ANALYZE	ANALYZE	(Kevin	Grittner)

	 ( ROLLBACK)	 (Tom	Lane)

"infinity"	(Tom	Lane)

C99inf+inf-inf	infinity+infinity-infinity	 strtod

(Rafal	Rzepecki,Tom	Lane)

Israel,	Morocco,	PalestineParaguayDST	
Island(Tom	Lane)



	9.1.11 9.1.9



PostgreSQL	9.6.0	
	E.	



E.65.	9.1.9

:	 2013-04-04

9.1.8	 9.1	 	E.74	



E.65.1.	9.1.9

9.1.X/

GiST	 REINDEX	GiST

9.1.6 	E.68	



E.65.2.	

(Mitsumasa	Kondo,	Kyotaro	Horiguchi)

"-"	 (CVE-2013-1899)

postmasterOpenSSL(Marko	Kreen)

contrib/pgcrypto	 	 	

2013-1900)

REPLICATION(Noah	Misch)

	 pg_start_backup()	 pg_stop_backup()

	 "fuzzy"GiST	(Alexander	Korotkov)

"fuzzy"	 gist_box_same		GiST		 boxpolygon

circlepoint	REINDEXGiST	 gist_box_same

		 contrib/btree_gistGiST	

	 	 	

GiST(Tom	Lane)

				

gist_point_consistent	 (Alexander	Korotkov)



pointGiST	 	 gist_point_consistent

WAL(Heikki	Linnakangas)

"	"

DELETE	RETURNING(Tom	Lane)

DELETE	RETURNING	 			

(Tom	Lane,	Don	Porter)

(Tom	Lane)

to_char()	ASCII(Tom	Lane)

	 Turkish "I"	"i"

1999-12-31	24:00:00(Tom	Lane)

UNLISTEN	 LISTEN(Tom	Lane)

	 (Tom	Lane)

"picksplit	 " (Josh	Hansen,	Tom	Lane)

	GiST		

	 /(Tom	Lane)



PL/Perl spi_prepare()	(Alex	Hunsaker,	Tom	Lane)

pg_dumpall"="	(Heikki	Linnakangas)

	 pg_dump(Heikki	Linnakangas)

pg_dumppg_upgrade	(Michael	Paquier,	Bruce	Momjian)

			DDL

pg_basebackup	 	(Heikki	Linnakangas)

pg_basebackup	pg_receivexlog	 (Heikki	Linnakangas)

contrib/pg_trgmsimilarity()	(Tom	Lane)

NaN

Chile,	Haiti,	Morocco,	ParaguayRussianDST	

	 CHOT,	GET,	IRKT,	KGT,	KRAT,	MAGT

VLAT,	WST,	YAKT,	YEKT	 	 VOLT	(Europe/Volgograd)

MIST(Antarctica/Macquarie)	

9.1.10 9.1.8



PostgreSQL	9.6.0	
	E.	



E.66.	9.1.8

:	 2013-02-07

9.1.7	 9.1	 	E.74	



E.66.1.	9.1.8

9.1.X/

9.1.6 	E.68	



E.66.2.	

SQL enum_recv(Tom	Lane)

	 SQL	 	
0255)

WAL	(Fujii	Masao,	Heikki	Linnakangas,	Simon	Riggs,	Andres
Freund)

(Heikki	Linnakangas)

WAL(Heikki	Linnakangas)

(Noah	Misch,	Simon	Riggs)

	

(Tom	Lane)

SQLSELECT(Tom	Lane)

(Jan	Wieck)

	 						

pg_tablespace	 (Stephen	Frost,	Tom	Lane)

pg_tablespace	 CREATE	DATABASEDROP	DATABASE	



DROP	OWNED(Álvaro	Herrera)

	

	 vacuum_freeze_table_age	(Andres	Freund)

	 vacuum_freeze_min_age	 	

RowExprXmlExpr	(Andres	Freund,	Tom	Lane)

	 CREATE	TABLE	LIKE	INCLUDING	INDEXES

(Jeff	Davis)

(Tom	Lane)

to_date()(Hitoshi	Harada)

pg_extension_config_dump()(Tom	Lane)

	

PL/Python(Andres	Freund)

ASCIIWindows(Alexander	Law,	Noah	Misch)

psql

	 psql's	\?(Meng	Qingzhong)

pg_basebackup	(Heikki	Linnakangas)



pg_dump	(Magnus	Hagander)

	 --no-unlogged-table-data

pg_upgrade(Bruce	Momjian)

libpq	PQprintTuples(Xi	Wang)

	 PostgreSQL	

ecpglib(Chen	Huajun)

MSVC ecpg_compat	pgtypes(Jiang	Guiqing)

	 libecpg	 isinf()(Jiang	Guiqing)

	 libedit/libreadline

Windows(Magnus	Hagander)

Windows	 pgxs.exe	(Zoltan	Boszormenyi)

FET	(Tom	Lane)

9.1.9 9.1.7



PostgreSQL	9.6.0	
	E.	



E.67.	9.1.7

:	 2012-12-06

9.1.6	 9.1	 	E.74	



E.67.1.	9.1.7

9.1.X/

9.1.6 	E.68	



E.67.2.	

CREATE	INDEX	CONCURRENTLY	(Andres	Freund,	Tom	Lane)

pg_index	 CREATE	INDEX	CONCURRENTLY	 	

	 	 CREATE	INDEX	CONCURRENTLY	

WAL(Tom	Lane)

WALWAL	 	

GINWAL(Tom	Lane)

	 XID(Simon	Riggs)

	 CREATE	INDEX	CONCURRENTLY

	 "out-of-sequence	timeline	ID"(Heikki	Linnakangas)

postmaster(Tom	Lane)

	

(Hitoshi	Harada)

(Tom	Lane)



	 (Tom	Lane)

	 	

(Tom	Lane)

	 	 foo WHERE	COALESCE(foo,	0)	=	0

MIN/MAX	 SELECT	DISTINCT(Tom	Lane)

"MinMaxAggInfo"

(Tom	Lane)

(Tom	Lane)

NOT	IN	 WHERE	(a,	b)	NOT	IN	(SELECT	x,	y	FROM	...)	byint4

int8	

AFTER	ROW	UPDATE/DELETE	(Andres	Freund)

	 WHEN	 	

ALTER	COLUMN	TYPE	(Pavan	Deolasee)

8.4	 8.4

ALTER	EXTENSION	SET	SCHEMA	 (Álvaro	Herrera,	Dimitri	Fontaine)

REASSIGN	OWNED	(Álvaro	Herrera)

pg_attribute(Tom	Lane)



	9.3	

	 INSERT	INTO	tableDEFAULT	VALUES(Tom	Lane)

UNION/INTERSECT/EXCEPT	 (Tom	Lane)

-1(Xi	Wang,	Tom	Lane)

(Hitoshi	Harada)

XIDXID	 wal_levelhot_standby	

PostgreSQL	 txid_current()TXID	

pg_stat_replication.sync_state	(Kyotaro	Horiguchi)

Unix	 (Tom	Lane,	Andrew	Dunstan)

	 ""

(Tom	Lane)

pg_ctlpostmaster.pid	(Heikki	Linnakangas)

psql	 client_encodingSJIS	(Jiang	Guiqing)

	 pg_dumpSEQUENCE	SET(Tom	Lane)



tarpg_dump	restore.sql(Tom	Lane)

	 	 --inserts

pg_restore	POSIXtar(Brian	Weaver,	Tom	Lane)

pg_dumptar	 POSIX9.3	

pg_basebackupPOSIX	tar(Brian	Weaver,	Tom	Lane)

pg_resetxlog	 postmaster.pid(Tom	Lane)

pg_resetxlog	 postmaster

libpqlo_import()	lo_export()I/O(Tom	Lane)

ecpg(Muhammad	Usama)

ecpgecpg_get_data	 (Michael	Meskes)

contrib/pageinspectbtree	 (Tom	Lane)

make	installextension	(Cédric	Villemain)

Makefile MODULEDIR

pgxsAIX(Tom	Lane)

AIX

Cuba,	Israel,	Jordan,	Libya,	Palestine,	Western	 SamoaBrazilDST



tzdata2012j

9.1.8 9.1.6



PostgreSQL	9.6.0	
	E.	



E.68.	9.1.6

:	 2012-09-24

9.1.5	 9.1	 	E.74	



E.68.1.	9.1.6

9.1.X/

REINDEX	

9.1.4	 	E.70	



E.68.2.	

WAL(Jeff	Davis)

				WAL	btreeGIN	
	9.1	

		9.1.6

9.2.X	 VACUUM	vacuum_freeze_table_age

vacuum_cost_delay	

	 CTE(Tom	Lane)

	 WITH

	default_transaction_isolation	 serializable		(Kevin	Grittner,

Tom	Lane,	Heikki	Linnakangas)

Windows	

	 word:*(Tom	Lane)

GiST	 (Alexander	Korotkov,	Robert	Haas,	Tom	Lane)

GiST

(Tom	Lane)

Xgrant X	grant	



(Thom	Brown)

pg_dump		

(Gurjeet	Singh)

configurembstowcs_l	(Tom	Lane)

AIX

PL/Perl SIGFPE(Andres	Freund)

Perl SIGFPESIG_IGN		 PL/PerlPostgres

PL/Perl	 PL/Perl(Tom	Lane)

PL/Perl(Tom	Lane)

Linux	 PL/Perl pthread.h	 PL/Perl

contrib/pg_trgm's	LIKE	(Fujii	Masao)

LIKE	 LIKE

Windows pg_upgrade(Andrew	Dunstan)

pg_upgrade

Windows pg_upgrade	 (Andrew	Dunstan)

	 pg_upgradepg_config(Peter	Eisentraut)



FijiDST tzdata2012f

9.1.7 9.1.5



PostgreSQL	9.6.0	
	E.	



E.69.	9.1.5

:	 2012-08-17

9.1.49.1	 	E.74	



E.69.1.	9.1.5

9.1.X/

9.1.4	 	E.70	



E.69.2.	

XML/URL(Noah	Misch,	Tom	Lane)

xml_parse()URLDTD	 XML	

contrib/xml2	xslt_process()/URL(Peter	Eisentraut)

libxsltURL	 	

xslt_process()/URL	

btree(Noah	Misch)

XID	 	 btree	

(Tom	Lane)

ALTER	SEQUENCE	 nextval()

serial	 ALTER	SEQUENCE	OWNED	BY

enum	(Robert	Haas,	Tom	Lane)

	 	

	 txid_current()(Heikki	Linnakangas)

(Fujii	Masao)



	 pg_receivexlogpg_basebackup	

	 (Andres	Freund)

	 "XIDKnownAssignedXids"

pg_start_backup()	 backup_labelfsync	(Dave	Kerr)

walsender(Tom	Lane)

WAL SIGALRM	

walwriterwalsender	(Andres	 Freund,	Simon	Riggs)

	

LISTEN/NOTIFYI/O	 (Tom	Lane)

NOTIFY	""pg_notify/ nnnn"	 nnnnn:	"

autovacuum(Tom	Lane)

	 deadlock_timeoutautovacuum

autovacuum(Robert	Haas)

	 log_truncate_on_rotation

WITH	 (UNION/INTERSECT/EXCEPT)	(Tom	Lane)

	 GROUP	BYORDER	BY(Tom	Lane)



ALTER	TABLE	...	ADD	CONSTRAINT	USING	INDEX(Tom	Lane)

pg_depend		 ALTER	TABLE	...	ALTER	COLUMN	TYPE

REASSIGN	OWNED(Alvaro	Herrera)

CREATE	TABLECHECK	 (Tom	Lane)

	 LIKEINHERITSCREATE	TABLE		

ARRAY(SELECT	...)	(Heikki	Linnakangas,	Tom	Lane)

(Tom	Lane)

	

(Tom	Lane)

^(foo)?bar	

interval	 hh:mm	hh:mm:ss	(Amit	Kapila,	Tom	Lane)

pg_dump	 GROUP	BY	 (Tom	Lane)

GROUP	BY		 pg_dump			 pg_restore

PL/PerlSQL_ASCII	UTF8(Alex	Hunsaker,	Kyotaro
Horiguchi,	Alvaro	Herrera)

Python	UnicodePL/Python	 PostgresPython



	PythonPostgres	SQL_ASCII		UTF-8	ASCII

PostgreSQLPL/PythonPython(Jan	Urbanski)

contrib/xml2	xslt_process()(Tom	Lane)

MoroccoTokelauDST	 tzdata2012e

9.1.6 9.1.4



PostgreSQL	9.6.0	
	E.	



E.70.	9.1.4

:	 2012-06-04

9.1.3	9.1	 	E.74	



E.70.1.	9.1.4

9.1.X/

citext	 pg_upgrade	 CREATE	EXTENSION	citext	FROM	unpackaged

citext	 citext	 9.1	

9.1.2	 	E.72	



E.70.2.	

contrib/pgcryptoDES	crypt()	 (Solar	Designer)

0x80		DES		(CVE-2012-2143)

	 SECURITY	DEFINERSET(Tom	Lane)

(CVE-2012-2655)

contrib/citextcitext	 citext(Tom	Lane)

9.1.2 citext9.1	 citext			9.1.2

timestamp	UTC16(Tom	Lane)

15	

DST	(Tom	Lane)

	 DSTDST

textnamecharname	(Karl	Schnaitter)

to_tsquery()(Heikki	Linnakangas)

	 txid_current()(Simon	Riggs)

PlaceHolderVars	(Tom	Lane)



SELECT	 9.1	

UNION	ALL(Tom	Lane)

9.1	 "MergeAppendMergeAppend"

pg_attribute	(Tom	Lane)

pg_attribute	 shared_buffers	 	

(Merlin	Moncure)

PGSemaphoreLock()	 ImmediateInterruptOKWindows(Tom	Lane)

	

(Abbas	Butt,	Tom	Lane)

()	 	

COPY	FROM(Tom	Lane)

E'\\0'	 8.4

EXPLAIN	VERBOSECTERETURNING	 (Tom	Lane)

PREPARE	TRANSACTION(Tom	Lane)

PREPARE	TRANSACTION	9.1



(Robert	Haas)

search_path(Tom	Lane)

9.19.1	 ALTER	DATABASE	SET	search_path

(Tom	Lane)

ALTER	TABLE	

autovacuum(Heikki	Linnakangas)

ANALYZE

(Andrew	Dunstan)

SIGHUP	(Tom	Lane)

GiST "LWLocks" 	 (Heikki	Linnakangas)

GINWAL(Tom	Lane)

SSI(Dan	Ports)

(Heikki	Linnakangas)

	

pg_basebackup(Thomas	Ogrisegg,	Fujii	Masao)



	 walsender(Fujii	Masao)

PL/pgSQL RETURN	NEXT	(Joe	Conway)

PL/pgSQL GET	DIAGNOSTICS(Tom	Lane)

PL/Perl _TD(Alex	Hunsaker)

	

PL/Python(Jan	Urbanski)

9.1	

psql(\x)	(Peter	Eisentraut)

pg_dump	(Jeff	Janes,	Tom	Lane)

	

pg_restore	(Peter	Eisentraut)

		 pg_upgrade(Bruce	Momjian)

ecpg sqlca_t	(Peter	Eisentraut)

contrib/dblinkdblink_exec()	(Tom	Lane)

contrib/dblink	(Kyotaro	Horiguchi)

	 contrib/vacuumlo	(Tim	Lewis,	Robert	Haas,	Tom	Lane)



	 max_locks_per_transaction	

Antarctica,	Armenia,	Chile,	Cuba,	Falkland	 Islands,	Gaza,	Haiti,
Hebron,	Morocco,	Syria	Tokelau	IslandsDST	 tzdata

9.1.5 9.1.3



PostgreSQL	9.6.0	
	E.	



E.71.	9.1.3

:	 2012-02-27

9.1.2	 9.1	 	E.74	



E.71.1.	9.1.3

9.1.X/

9.1.2	 	E.72	



E.71.2.	

CREATE	TRIGGER(Robert	Haas)

		

SSL(Heikki	Linnakangas)

libpq32SSL	 	

pg_dump(Robert	Haas)

pg_dumpSQL	 	

btree(Tom	Lane)

VACUUM		

WAL(Tom	Lane)

	 	

READ	COMMITTEDWITH(Tom	Lane)

UPDATEDELETE	 READ	COMMITTED	 INSERT/UPDATE

SSI(Dan	Ports)

	

postmaster(Tom	Lane)



	 postmaster

toast	 CLUSTER/VACUUM	FULL(Tom	Lane)

"" 		 toast

(Tom	Lane)

				

REASSIGN	OWNED(Alvaro	Herrera)

	 ""

ALTER	USER/DATABASE	SET	(Heikki	Linnakangas)

default_text_search_config	default_tablespacetemp_tablespaces

				

INSERTCOLLATE	 "" (Tom	Lane)

(Tom	Lane)

	 	 	

DROP	TABLESPACEWAL(Tom	Lane)

					

AccessExclusiveLocks(Simon	Riggs)

"" 	 	



WALOID(Tom	Lane)

OID	 	

	 "" 	(Heikki	Linnakangas)

pg_stat_replication.replay_location	(Fujii	Masao)

WAL

*(Tom	Lane)

	

	

inet/cidr(Heikki	Linnakangas)

PostgreSQL201112		btree

UNION	ALL(Tom	Lane)

9.1.2

UPDATE/DELETE	WITH(Tom	Lane)

"CTE"

GIN column	IN	(...)(Marti	Raudsepp)

GIN



(Tom	Lane)

SQL	 CREATE	TABLE	AS/SELECT	INTO(Tom	Lane)

	

Windowssyslogger(MauMau)

Windows

plpgsqlI/O(Andres	Freund,	Jan	Urbanski,	Tom	Lane)

perlSvPVutf8()(Andrew	Dunstan)

typeglob $^V	plperl

pg_dump	(Tom	Lane)

pg_dump(Tom	Lane)

pg_dump						

INSERT pg_restore	(Tom	Lane)

2011 pg_restore		 --inserts--column-inserts

pg_upgradeplpython	(Bruce	Momjian)



plpython9.1

pg_upgraderegclass(Bruce	Momjian)

pg_upgradepg_class	OID	

SSL	 libpqENOTDIR(Magnus	Hagander)

SSL	 /dev/null

ecpgSQLDA	(Zoltan	Boszormenyi)

ecpgDEALLOCATE	 AT(Michael	Meskes)

	

ecpgvarchar(Michael	Meskes)

contrib/auto_explain	JSONJSON(Andrew	Dunstan)

contrib/intarrayint[]	&int[]	 (Guillaume	Lelarge)

1	1	

contrib/pgcrypto	encrypt_iv()decrypt_iv()(Marko	Kreen)

	

contrib/test_parser(Paul	Guyot)



	 contrib/test_parser

	 ARMspinlocks __sync_lock_test_and_set()	(Martin	Pitt)

SWPBARMv6	 ARM	

gcc	 -fexcess-precision=standard(Andrew	Dunstan)

gcc

FreeBSDPython(Chris	Rees)

FreeBSD	

MinGWOpenSSL(Tomasz	Ostrowski)

9.1.4 9.1.2



PostgreSQL	9.6.0	
	E.	



E.72.	9.1.2

:	 2011-12-05

9.1.19.1	 	E.74	



E.72.1.	9.1.2

9.1.X/

information_schema.referential_constraints	 	

citext	 pg_upgrade	 CREATE	EXTENSION	citext	FROM

unpackaged	citext	 citext9.1	9.1.2 CREATE	EXTENSION	

	



E.72.2.	

information_schema.referential_constraints(Tom	Lane)

	 	

initdb			 information_schema

SHAREDIR/information_schema.sql		 SHAREDIR pg_config	--

sharedir	

contrib/citext	 citext(Tom	Lane)

citext	pg_upgrade	9.1collatable	 citext9.19.1		 "

" 		CREATE	EXTENSION	citext	FROM	unpackaged	citext9.1	

	 CREATE	EXTENSION		

unpackaged--1.0.sql	 UPDATE	 SHAREDIR pg_config	--

sharedir	

UPDATEDELETE		 (Tom	Lane)

	

GINWAL(Tom	Lane)

	

	 CREATE	TABLE	dest	AS	SELECT	*	FROM	src	INSERT	INTO	dest

SELECT	*	FROM	src	 TOAST(Tom	Lane)



ALTER	TABLE	ADD	COLUMN	 	

(Simon	Riggs)

(Simon	Riggs)

toastsyscache(Tom	Lane)

"pg_toast_2619toastNNNNN0" 	toast

(Tom	Lane)

	 		

nestloop(Tom	Lane)

"" 	

window(Tom	Lane)

"pathkey"

"MergeAppendMergeAppend"(Tom	Lane)

collatablenoncollatable(Tom	Lane)

9.1.0collatable	collatable		

OUTSQL(Tom	Lane)

	(Tom	Lane	Marti	Raudsepp)



	

DatumGetInetP()1inet	 	 DatumGetInetPP()

	 DatumGetInetP()

money(Tom	Lane)

lc_monetary		 money

	 transform_null_equals	 CASE	foo	WHEN	NULL	...	 (Heikki

Linnakangas)

transform_null_equals	 foo	=	NULL	 CASE

(Tom	Lane)

	 ON	UPDATE	CHECK	ON	UPDATE	 CHECK				

"RI_ConstraintTrigger_NNNN"			9.2				

DROP	OPERATOR	FAMILYIF	EXISTS(Robert	Haas)

(Tom	Lane)

(Robert	Haas)

pg_depend	



CREATE	EXTENSIONsearch_path	(Tom	Lane)

(Greg	Matthews)

(Tom	Lane)

	 READ	COMMITTED	

walsender SIGTERM(Magnus	Hagander)

postmaster.opts	(Magnus	Hagander)

Windows(Tom	Lane)

pg_settings

ecpgSQLDA(Zoltan	Boszormenyi)

psql(Robert	Haas)

pg_dump(Steve	Singer)

pg_dump	(Adrian	KlaverTom	Lane)

pg_dump-F-Z	gzip

pg_dump	rowtype(Tom	Lane)



pg_dump(Tom	Lane)

pg_upgrade(Bruce	Momjian)

Windows	 8.4toast

PL/pgSQL(Alexander	Soudakov)

PL/Perl(Alex	HunsakerTom	Lane)

PL/Perl void9.1Perl	 9.1.0	

ARRAY(0x221a9a0)	 HASH(0x221aa90))	Perl

PL/PerlUTF8(Amit	KhandekarAlex	Hunsaker)

xsubppPL/Perl	 (David	Wheeler	Alex	Hunsaker)

PL/PythonSQLSTATE(Mika	ElorantaJan	Urbanski)

PythonPL/Python(Peter	Eisentraut)

psql	 contrib	 (Andrew	DunstanTom	Lane)

CREATE	EXTENSION	 	

contrib/dict_int	contrib/dict_xsyn(Tom	Lane)

palloc()

contrib/sepgsql(Tom	Lane)

root	



contrib/unaccent(Tom	Lane)

pgstatindex()(Robert	Haas)

Mac	OS	X(Sidar	Lopez)

WAL_DEBUG(Robert	Haas)

	

VPATH(Peter	Eisentraut)

(Peter	Eisentraut)

C	 VPATH

Windows(Tom	Lane)

"" CST6CST6CDT	DST

Brazil,	Cuba,	Fiji,	Palestine,	RussiaSamoaDST	
British	East	Africa

9.1.3 9.1.1



PostgreSQL	9.6.0	
	E.	



E.73.	9.1.1

:	 2011-09-26

9.1.09.1	 	E.74	



E.73.1.	9.1.1

9.1.X/



E.73.2.	

pg_options_to_table(Tom	Lane)

GiST(Tom	Lane)

GiST	 GiST	

CREATE	TEMPORARY	TABLE	 pg_temp(Robert	Haas)

9.1.0

9.1.2 9.1



PostgreSQL	9.6.0	
	E.	



E.74.	9.1

:	 2011-09-12



E.74.1.	

PostgreSQL	 PostgreSQL	

collation

	 PostgreSQL

CREATE	TABLE	 UNLOGGED

WITH	 ( INSERT/UPDATE/DELETE)

	 GiST

SECURITY	LABEL	 SELinux

PL/Python



E.74.2.	9.1

pg_dumppg_upgrade	/	

9.1	

E.74.2.1.	

	 standard_conforming_strings	(Robert	Haas)

	SQL	

	SQL		

E.74.2.2.	

(Tom	Lane)

composite_value.text	text(composite_value)		

	 CAST::

(Tom	Lane)

"" 		 UPDATE	...	SET	domaincol[5]	=	...

E.74.2.3.	



	 string_to_array()	(Pavel	Stehule)

	 string_to_array()	 NULL(Pavel	Stehule)

E.74.2.4.	

/(Tom	Lane)

BEFORE	AFTERINSTEAD	OF	

CREATEROLE(Tom	Lane)

E.74.2.5.	

	 pg_last_xlog_receive_location()	(Fujii	Masao)

pg_last_xlog_receive_location()	

	 log_connections	(Magnus	Hagander)

E.74.2.6.	PL/pgSQL

PL/pgSQL RAISE	 (Piyush	Newe)

RAISE	



PL/pgSQLPL(Pavel	Stehule)

PL/pgSQL	

PL/pgSQLINOUT(Tom	Lane)

OUT

PL/pgSQLSQL(Tom	Lane)

PL/pgSQLvarchar				PL/pgSQLSQL

E.74.2.7.	Contrib

contrib	 CREATE	EXTENSION	SQL(Dimitri	Fontaine,	Tom	Lane)

contrib9.0	 CREATE	EXTENSION	...	FROM	unpackaged

9.0contrib	 CREATE	EXTENSION

E.74.2.8.	

pg_stat_reset()	(Tomas	Vondra)

pg_stat_database

	 information_schema.triggers	SQL(Dean	Rasheed)

ECPG(Zoltan	Boszormenyi)



E.74.3.	

PostgreSQL	9.1	

E.74.3.1.	

E.74.3.1.1.	

	 CREATE	TABLE	UNLOGGED(Robert	Haas)

	 	

FULL	OUTER	JOIN	 LEFT	OUTER	JOIN	 RIGHT	OUTER	JOIN

Lane)

FULL	OUTER	JOIN	 LEFT	OUTER	JOIN	RIGHT	OUTER	JOIN

fsync(Robert	Haas,	Greg	Smith)

	 commit_siblings	(Greg	Smith)

commit_siblings

ispell(Pavel	Stehule,	Tom	Lane)

"" (Alvaro	Herrera)



E.74.3.1.2.	

	(Greg	Stark,	Hans-Jurgen	Schonig,	Robert	Haas,	Tom	Lane)

	 ORDER	BYLIMIT	MIN/MAX	

GIN(Teodor	Sigaev)

window(Tom	Lane)

E.74.3.1.3.	

pg_hba.conf	hosthost( .example.com)

host	 IP	CIDR

pg_hba.confhost	 all(Peter	Eisentraut)

	 0.0.0.0/0::/0

Unix	 pg_hba.conf	 local(Magnus	Hagander)

	

GSSAPI	 SSPI	 (Christian	Ullrich)

Unix	 GSSAPI	WindowsSSPI

ident	 peer	(Magnus	Hagander)

	 	

peer	(Tom	Lane)



	 getpeereid

E.74.3.1.4.	

	 log_checkpoints	 (Fujii	Masao,	Greg	Smith)

WAL

log_file_mode	(Martin	Pihlak)

syslog	 900(Noah	Misch)

syslog1KB2KB	

E.74.3.1.5.	

client_hostname	 pg_stat_activity	(Peter	Eisentraut)

	 pg_stat_xact_*	(Joel	Jacobson)

	

(Tomas	Vondra)

pg_stat_*_tables	(Magnus	Hagander)

buffers_backend_fsync	 pg_stat_bgwriter	(Greg	Smith)

E.74.3.1.6.	



	 wal_buffers	(Greg	Smith)

wal_buffersshared_buffers	

deadlock_timeout	log_min_duration_statement

log_autovacuum_min_duration	(Peter	Eisentraut)

35	

E.74.3.2.	

E.74.3.2.1.	

	(Simon	Riggs,	Fujii	Masao)

		

	 (Magnus	Hagander,	Heikki	Linnakangas)

replication_timeout(Fujii	Masao,	Heikki	Linnakangas)

replication_timeout	TCP	

	 pg_basebackup	(Magnus	Hagander)

(Magnus	Hagander)

			



E.74.3.2.2.	

	 pg_stat_replication	WAL	(Itagaki	Takahiro,	Simon	Riggs)

	 pg_last_xact_replay_timestamp()	(Fujii	Masao)

E.74.3.2.3.	

	 hot_standby_feedback	(Simon	Riggs)

pg_stat_database_conflicts	(Magnus	Hagander)

conflicts	pg_stat_database	(Magnus	Hagander)

max_standby_archive_delay	max_standby_streaming_delay	

35

	 ERRCODE_T_R_DATABASE_DROPPED	(Tatsuo	Ishii)

E.74.3.2.4.	



(Simon	Riggs)

	pg_xlog_replay_pause(),	pg_xlog_replay_resume(),	
pg_is_xlog_replay_paused()

recovery.conf	pause_at_recovery_target	(Simon	Riggs)

	 pg_create_restore_point()	(Jaime	Casanova)

	 recovery.conf	 recovery_target_name	

(Heikki	Linnakangas)

restart_after_crash	(Robert	Haas)

	 recovery.conf	 postgresql.conf(Dimitri	Fontaine)

E.74.3.3.	

	 	(Kevin	Grittner,	Dan	Ports)

MVCC			



WITH	(INSERT/UPDATE/DELETE)	(Marko	Tiikkaja,	Hitoshi	Harada)

RETURNING

WITH	 INSERTUPDATE	DELETE(Marko	Tiikkaja,	Hitoshi	Harada)

GROUP	BY	 	 GROUP	BY(Peter	Eisentraut)

SQL

UNION/INTERSECT/EXCEPT	DISTINCT(Tom	Lane)

DISTINCT	SQL

EXPLAIN	ANALYZE(Marko	Tiikkaja)

EXPLAIN	ANALYZE	 EXPLAIN	ANALYZE

E.74.3.3.1.	

	 collation	 (Peter	Eisentraut,	Tom	Lane)

	 	

E.74.3.4.	

extensions	 PostgreSQL(Dimitri	Fontaine,	Tom	Lane)

	 CREATE/ALTER/DROP	EXTENSION		 PostgreSQL

	(Shigeru	Hanada,	Robert	Haas,	Jan	Urbanski,	Heikki



Linnakangas)

PostgreSQL	

ALTER	TYPE	(Andrew	Dunstan)

ALTER	TYPE	...	ADD/DROP/ALTER/RENAME	ATTRIBUTE	(Peter

Eisentraut)

E.74.3.4.1.	ALTER

RESTRICT/CASCADE	ALTER	TYPE(Peter	Eisentraut)

	 ADD/DROP/ALTER/RENAME	ATTRIBUTE	

ALTER	TABLE	name	{OF	|	NOT	OF}	type(Noah	Misch)

ALTER	...	SET	SCHEMA(Dimitri	Fontaine)

	 	

E.74.3.4.2.	CREATE/ALTER	TABLE

ALTER	TABLE	...	ADD	UNIQUE/PRIMARY	KEY	USING	INDEX	(Gurjeet

Singh)

	



ALTER	TABLE(Simon	Riggs)

NOT	VALID	 VALIDATED	

	 ALTER	TABLE...	SET	DATA	TYPE	 (Noah	Misch,	Robert	Haas)

varchartext	 varchar

CREATE	TABLE	IF	NOT	EXISTS	(Robert	Haas)

	 "" (Robert	Haas)

ALTER	TABLE	

E.74.3.4.3.	

SECURITY	LABEL	(KaiGai	Kohei)

E.74.3.5.	

(Marko	Tiikkaja)

	

TRUNCATE	...	RESTART	IDENTITY	(Steve	Singer)

	



E.74.3.5.1.	COPY

ENCODING	 COPY	TO/FROM	(Hitoshi	Harada,	Itagaki	Takahiro)

COPY

COPY	(Fujii	Masao)

E.74.3.5.2.	EXPLAIN

EXPLAIN	VERBOSEFunctionScan	 (Tom	Lane)

E.74.3.5.3.	VACUUM

	 VACUUM	FULL	VERBOSE	CLUSTER	VERBOSE	(Itagaki	Takahiro)

	 CLUSTER

	 autovacuum(Robert	Haas)

E.74.3.5.4.	CLUSTER

CLUSTER	 (Leonardo	Francalanci)

E.74.3.5.5.	

	 GiST	(Teodor	Sigaev,	Tom	Lane)

GiSTLIMIT	N



SELECT	*	FROM	places	ORDER	BY	location	<->	point	'(101,456)'	LIMIT	10;

GIN(Tom	Lane)

GIN	 GIN

GIN	(Tom	Lane)

	

GiST	 (Heikki	Linnakangas)

REINDEX

E.74.3.6.	

numeric

numeric	

moneymoney(Andy	Balholm)

voidI/O(Radoslaw	Smogura)

(Paul	Matthews)



(Tom	Lane)

(Tom	Lane)

"" 	 	 ANALYZE

E.74.3.6.1.	Casting

moneynumeric(Andy	Balholm)

int4int8money(Joey	Adams)

	 (Peter	Eisentraut)

E.74.3.6.2.	XML

XML	XMLEXISTS	xpath_exists()	(Mike	Fowler)

XPath

XML	xml_is_well_formed(),	xml_is_well_formed_document(),

xml_is_well_formed_content()	(Mike	Fowler)

XML	contrib/xml2

E.74.3.7.	

	 format(text,	...)	Cprintf()	(Pavel	Stehule,	Robert	Haas)



SQLSQL

	 concat(),	concat_ws(),	left(),	right(),	 reverse()	(Pavel

Stehule)

	 pg_read_binary_file()	(Dimitri	Fontaine,	Itagaki	Takahiro)

	 pg_read_file()	(Dimitri	Fontaine,	Itagaki	Takahiro)

	 array_to_string()	string_to_array()	(Pavel	Stehule)

E.74.3.7.1.	

	 pg_describe_object()	(Alvaro	Herrera)

	 pg_classOID	 OIDOID	

(Tom	Lane)

	 quote_all_identifiers	 EXPLAIN	 pg_get_viewdef()

	information_schema.sequences	(Peter	Eisentraut)

has_table_privilege()	public(Alvaro	Herrera)



public

E.74.3.7.2.	

	 INSTEAD	OF	(Dean	Rasheed)

E.74.3.8.	

E.74.3.8.1.	PL/pgSQL

FOREACH	IN	ARRAY	PL/pgSQL(Pavel	Stehule)

	 RAISE	ERROR	RAISE(Piyush	Newe)

	 DBMS

E.74.3.8.2.	PL/Perl

PL/Perl(Andrew	Dunstan)

PL/Perl record	

PL/PerlPerl(Alexey	Klyukin,Alex	Hunsaker)

PL/PerlPerl(Alexey	Klyukin,	Alex	Hunsaker)



E.74.3.8.3.	PL/Python

PL/Python(Jan	Urbanski)

PL/Python OUT

PL/Python	(Jan	Urbanski)

PL/Python

PL/PythonSQL(Jan	Urbanski)

PL/PythonSQL

PL/Python	(Jan	Urbanski)

PL/Python(Jan	Urbanski)

	 plpy.quote_ident	plpy.quote_literal	plpy.quote_nullable

PL/Python(Jan	Urbanski)

PLy_elogPL/Python(Jan	Urbanski)

Python	3(Jan	Urbanski)

Python	3 plpy

E.74.3.9.	

	 createlang	droplang	(Tom	Lane)

E.74.3.9.1.	psql



psql\conninfo	(David	Christensen)

psql\sf(Pavel	Stehule)

psql\dL(Fernando	Ike)

S	("system")psql	\dn	()(Tom	Lane)

S\dn

	 psql\e\ef	 (Pavel	Stehule)

PSQL_EDITOR_LINENUMBER_ARG

psql(Heikki	Linnakangas)

PGCLIENTENCODING	

\d(Josh	Kupershmidt)

9.0	 \dt+pg_table_size	pg_relation_size(Bernd	Helmle)

	

tab	 (Itagaki	Takahiro,	Pavel	Stehule,	Andrey	Popp,	Christoph
Berg,	David	Fetter,	Josh	Kupershmidt)

E.74.3.9.2.	pg_dump

pg_dump	pg_dumpall	 --quote-all-identifiers(Robert	Haas)

directorypg_dump	(Joachim	Wieland,	Heikki	Linnakangas)



tarpg_dump

E.74.3.9.3.	pg_ctl

pg_ctl	(Bruce	Momjian)

pg_ctl	

pg_ctl"wait"	(-w)(Bruce	Momjian,	Tom	Lane)

postmaster	port	Unixpostmaster

promotepg_ctl	(Fujii	Masao)

E.74.3.10.	

E.74.3.10.1.	libpq

libpq	 client_encoding	PGCLIENTENCODING(Heikki	Linnakangas)

auto

	 PQlibVersion()	libpq(Magnus	Hagander)

libpq PQserverVersion()

	 requirepeer	Unix	libpq(Peter	Eisentraut)

Unix PostgreSQL	

PQping()	PQpingParams()	libpq	(Bruce	Momjian,	Tom	Lane)



E.74.3.10.2.	ECPG

ECPG WHERE	CURRENT	OF	 (Zoltan	Boszormenyi)

ecpglib1514	double(Akira	Kurosawa)

E.74.3.11.	

HP-UX	C +Olibmerrno(Ibrar	Ahmed)

HPmath

E.74.3.11.1.	Makefiles

make(Peter	Eisentraut)

make	-k

GNU	make	3.80(Peter	Eisentraut)

make

make	maintainer-check(Peter	Eisentraut)

	 duplicate_oidsSGMLtabNLS

contribmake	check(Peter	Eisentraut)

make	installcheck		 make	check-worldcontrib



E.74.3.11.2.	Windows

Windows pg_ctl	(Quan	Zongliang)

Windows	 	(Craig	Ringer,	Magnus	Hagander)

Windows minidumps	

MinGW64(Andrew	Dunstan)

64WindowsWindows

E.74.3.12.	

GUCAPI(Tom	Lane)

	 	 GUC

(Heikki	Linnakangas)

(KaiGai	Kohei)

get_object_oid()(Robert	Haas)

compiling	add-on	modules	C++(Tom	Lane)

DragonFly	 BSD	(Rumko)

quote_literal_cstr()(Robert	Haas)

(Peter	Eisentraut)



SQL_ASCII

src/tools/git_changelog	 cvs2clpgcvslog	(Robert	Haas,	Tom	Lane)

git-external-diff	 src/tools	(Bruce	Momjian)

git

Clang	(Peter	Eisentraut)

E.74.3.12.1.	

(Robert	HaasStephen	Frost)

(KaiGai	Kohei)

(KaiGai	Kohei)

E.74.3.13.	Contrib

contrib		(Tom	Lane,	Dimitri	Fontaine)

contrib/file_fdw	(Shigeru	Hanada)

COPY

	 contrib/pg_trgm	contrib/btree_gist	(Teodor	Sigaev)

contrib/btree_gist	(Jeff	Davis)

	 contrib/fuzzystrmatch	levenshtein()(Alexander	Korotkov)



ssl_cipher()	and	ssl_version()	 contrib/sslinfo	(Robert	Haas)

	 contrib/intarray	contrib/hstore	(Tom	Lane)

contrib/intarray	(Tom	Lane)

contrib/intarray	(Tom	Lane)

contrib/intarray	 (Tom	Lane)

xslt_process()	 parameter=value	 contrib/xml2(Pavel	Stehule)

10

contrib/pageinspect	heap_page_item32infomask(Alvaro

Herrera)

	16

E.74.3.13.1.	

contrib/sepgsql	SELinux(KaiGai	Kohei)

	 SECURITY	LABEL	

contrib	 auth_delay	(KaiGai	Kohei)

	



dummy_seclabel	contrib(KaiGai	Kohei)

E.74.3.13.2.	

LIKE	and	ILIKE	 contrib/pg_trgm	(Alexander	Korotkov)

levenshtein_less_equal()	 contrib/fuzzystrmatch	(Alexander

Korotkov)

	 contrib/seg	(Alexander	Korotkov)

	 pg_upgrade	(Bruce	Momjian)

	 contrib/pgbench	(Florian	Pflug)

E.74.3.13.3.	Fsync

src/tools/test_fsync	contrib/pg_test_fsync	(Bruce	Momjian,

Tom	Lane)

O_DIRECT	 contrib/pg_test_fsync	(Bruce	Momjian)

	 wal_sync_method	O_DIRECT

	 contrib/pg_test_fsync	(Bruce	Momjian)

E.74.3.14.	

ECPG	(Satoshi	Nagayasu)



	(Thom	Brown,	Josh	Kupershmidt,	Susanne	Ebrecht)

exit_on_error	(Robert	Haas)

pg_options_to_table()	(Josh	Berkus)

	 (compositeval).*	(Peter	Eisentraut)

translate()	 tofrom(Josh	Kupershmidt)

CREATE	CONSTRAINT	TRIGGER	CREATE	TRIGGER	(Alvaro	Herrera)

	(Bruce	Momjian)

Solaris	10 	(Josh	Berkus)

Solaris	9	

HISTORYASCII(Peter	Eisentraut)

HISTORY	ASCII		

9.1.1 	9.0.23



PostgreSQL	9.6.0	
	E.	



E.75.		9.0.23

:	 2015-10-08

9.0.229.0	 	E.98	

PostgreSQL9.0.X	



E.75.1.	9.0.23

9.0.X/

9.0.18	 	E.80	



E.75.2.	

contrib/pgcrypto	 crypt()	(Josh	Kupershmidt)

salt	 	(CVE-2015-5288)

	(Tom	Lane,	Michael	Paquier)

"init" 	(Tom	Lane)

init	 pg_trigger_tgrelid_tgname_index	

SPIO(N^2)	(Neil	Conway)

LISTEN	(Matt	Newell)

SSL	(Michael	Paquier,	Andres	Freund)

SSL	 OpenSSL9.5	

*_freeze_max_age	 (Andres	Freund)

	

wal_buffers2GB	(Josh	Berkus)

numeric	 (Dean	Rasheed)



json	jsonbtsqueryltxtqueryquery_int

DOWDOY	 (Greg	Stark)

datetime	 ""

	(Tom	Lane)

SIMILAR	TOLIKE	(Tom	Lane)

	(Tom	Lane)

	

	 (Andreas	Seltenreich)

	 (Tom	Lane)

	 (Tom	Lane)

work_memtuplestores	 "" 	(Tom	 Lane)

qsort	(Tom	Lane)

"" work_mem		(Tomas	Vondra,	Tom	Lane)

	(Tom	Lane)

	
SeltenreichPiotr	Stefaniak



	(Tom	Lane)

postmaster	 postmaster.pid	(Tom	Lane)

pg_ctl	stoppostmaster	

	(Tom	Lane)

	

WARNING		(Tom	Lane)

	(Álvaro	Herrera)

GIN	(Jeff	Janes)

GIN	(Heikki	Linnakangas)

subtrans/multixact "" 		

PL/pgSQLCONTINUE	MOVE	 (Pavel	Stehule,	Tom	Lane)

PL/Tclmalloc()	 (Michael	Paquier,	Álvaro	Herrera)

libpq	 (Michael	Paquier,	Heikki	Linnakangas)

ecpg	(Michael	Paquier)



psql	(Tom	Lane)

\pset	numericlocale	on	

psql\c	(Noah	Misch)

pg_dumptar		(Michael	 Paquier)

pg_dumppg_upgrade	 postgrestemplate1	

Momjian)

pg_dump	 	(Tom	Lane)

7.3 pg_dump	

pg_dumpshell	(Tom	Lane)

Shell()	 pg_dump

PPCspinlock AIX	(Tom	Lane)

gcc	 gcc

AIX -qlonglong	 (Noah	Misch)

AIX -Wl,-brtllib	 (Noah	Misch)

Perl5.8.0

32 xlc	 	(Noah	Misch)



sched_yield()librt	Solaris	(Oskari	Saarenmaa)

Windows	 install.bat	(Heikki	Linnakangas)

PostgreSQL	 ( 90405)Makefiles	 VERSION_NUM

tzdata2015gDST	 	

9.1 	9.0.22



PostgreSQL	9.6.0	
	E.	



E.76.		9.0.22

:	 2015-06-12

9.0.219.0	 	E.98	

PostgreSQL201598.0.X	



E.76.1.		9.0.22

9.0.X/

9.0.18	 	E.80	



E.76.2.	

	(Tom	Lane)

VACUUM	FULL	"" 	bug	

CREATE/DROP	DATABASE	(Tom	Lane)

DROP	DATABASE	 CREATE	DATABASE	5

	9.0.23 	9.0.21



PostgreSQL	9.6.0	
	E.	



E.77.		9.0.21

:	 2015-06-04

9.0.209.0	 	E.98	

PostgreSQL201599.0.X	



E.77.1.	9.0.21

9.0.X/

9.0.18	 	E.80	



E.77.2.	

fsync	(Abhijit	Menon-Sen,	Tom	Lane)

fsync				SSL	

OpenBSD configure	 libpython	(Tom	Lane)

OpenBSD	

libpqv1TLS	(Noah	Misch)

libpqSSLTLS	v1	TLSTLS	 PostgreSQL	
9.4.0

	9.0.22 	9.0.20



PostgreSQL	9.6.0	
	E.	



E.78.		9.0.20

:	 2015-05-22

9.0.199.0	 	E.98	

PostgreSQL201599.0.X	



E.78.1.		9.0.20

9.0.X/

9.0.18	 	E.80	



E.78.2.	

	(Benkocs	Norbert	Attila)

SSL		bug	(CVE-2015-3165)

	(Noah	Misch)

snprintf()			

*printf()			(CVE-2015-3166)

contrib/pgcrypto	 "" 	(Noah	Misch)

		 pgcrypto		(CVE-2015-3167)

HOT	(Tom	Lane)

HOT		

NOT	EXISTS	(Tom	Lane)

"could	not	find	RelOptInfo	for	given	relids"	

	(Tom	Lane)

		NULL

GEQO	(Tom	Lane)

LATERAL	""



max_prepared_transactions	(Heikki	Linnakangas)

WAL	(Heikki	Linnakangas)

"GetMultiXactIdMembers()" 	 (Álvaro	Herrera)

fsync()	 (Abhijit	Menon-Sen,	Robert	Haas)

	

SIGTERM	 (Álvaro	Herrera)

LockBufferForCleanup()	(Andres	Freund)

"pincount	1"

WAL	(Andres	Freund)

HOTWAL			

	(Heikki	Linnakangas)

	(Tom	Lane)

	(Jeff	Janes)

ANALYZE	 ANALYZE

	(Álvaro	Herrera)

Kerberos/GSSAPI/SSPI include_realm	1	(Stephen	Frost)



	 PostgreSQL	9.5	

IPv4	pg_hba.confIPv4-in-IPv6	(Tom	Lane)

2003LinuxIPv4	IPv4-in-IPv69.0			
	IPv4	 pg_hba.conf	

Windows	 pg_ctl		(Krystian	Bigaj)

libpq	(Heikki	Linnakangas)

		 COPY	FROM	STDINNOTICE		 libpq	

	 PQconsumeInput()

ecpg	(Michael	Meskes)

psqlURIconninfo	\connect	(David	Fetter,	Andrew	Dunstan,	Álvaro

Herrera)

		

psql	~/.psql_history	(Tom	Lane)

2006 libedit	bug	 libedit	 libreadline

pg_dump		(Tom	Lane)

VALUES(...)	(Tom	Lane)

pg_upgrade	timeline	1		 (Bruce	Momjian)

WAL



pg_upgrade	 (Bruce	Momjian)

pg_upgrade delete_old_cluster		(Bruce	Momjian)

pg_upgrade	(Bruce	Momjian)

postgrestemplate1	clog

Windowspg_upgradepg_resetxlog		(Muhammad	Asif	Naeem)

contrib/intarray	(Tom	Lane)

Sparc	V8	(Rob	Rowan)

tzdata2015	DSTEgyptMongoliaPalestine	CanadaChile
America/Adak	(HST/HDTHAST/HADT)

	9.0.21 	9.0.19



PostgreSQL	9.6.0	
	E.	



E.79.		9.0.19

:	 2015-02-05

9.0.189.0	 	E.98	



E.79.1.		9.0.19

9.0.X/

9.0.18	 	E.80	



E.79.2.	

to_char()	(Bruce	Momjian)

to_char() PostgreSQL		 PostgreSQL	

(CVE-2015-0241)

*printf()	(Tom	Lane)

PostgreSQLprintf	500	 eEfFg	G		

to_char()	SQL	 PostgreSQL	printf

WindowsPostgreSQL	 PostgreSQL	 (CVE-2015-0242)

contrib/pgcrypto	(Marko	Tiikkaja,	Noah	Misch)

pgcrypto			(CVE-2015-0243)

/	(Heikki	Linnakangas)

		SQL					Emil	Lenngren
(CVE-2015-0244)

	(Stephen	Frost)

	 SELECT		SQL	(CVE-2014-8161)

Windows	(Noah	Misch)

SSPIOS	Windows		(CVE-2014-0067)



ALTER	DATABASE	SET	TABLESPACE		(Tom	Lane)

ANALYZE	(Andres	Freund,	Tom	Lane,	Michael	Paquier)

	 pg_class

EvalPlanQual	(Tom	Lane)

READ	COMMITTED	bug

SELECT	FOR	UPDATE	(Kyotaro	Horiguchi)

READ	COMMITTED SELECT	FOR	UPDATE	 WHERE	 WHERE	

	

SELECT	FOR	UPDATE	(Tom	Lane)

READ	COMMITTED	 SELECT	FOR	UPDATE

FOREIGN	KEY	(David	Rowley)

SQL	

numeric	(Tom	Lane)

numeric_recv() dscale		(Tom	Lane)

numeric(dscale)		 numeric		 "" 	



	(Tom	Lane)

+/-	168		UTC

tsquery	@>	tsquerybug	(Heikki	Linnakangas)

CRC	

ispell	(Tom	Lane)

64K	(David	Boutin)

xpath()	(Ali	Akbar)

xpath()xml	 xml	

UNION	ALL		(Tom	Lane)

GiST	(Andrew	Gierth)

cost_limit	/ cost_delay	(Álvaro	Herrera)

		I/O

	(Tom	Lane)

XID			 	

	(Heikki	Linnakangas)



COMMIT/ABORT	PREPARED	WAL	(Heikki	Linnakangas)

recovery_target_xid	

.ready	(Fujii	Masao)

log_statement	modddl	(Fujii	Masao)

"pgstat	" LOG		(Tom	Lane)

	LOG	 ""

SPARCCPUTSO	Solaris	(Andres	Freund)

OS	Xsetlocale()	(Noah	Misch)

PQconnectdbParams()dbname		(Alex	Shulgin)

dbnameURI	

EOF libpq	(Marko	Tiikkaja,	Tom	Lane)

	 libpq

PQreset()	(Heikki	Linnakangas)

PQreset()	 PGconn	

libpq	 (Alex	Shulgin,	Heikki	Linnakangas)



ecpgParseDateTime()		(Michael	Paquier)

initdb		(Mats	Erik	Andersson)

psql\slibedit		(Stepan	Rutz,	Tom	Lane)

libeditreadline \s	libedit	

libeditbug	 psql	libedit

psql	(Tom	Lane)

ECHO_HIDDENON_ERROR_ROLLBACK	onoff 1/0

COMP_KEYWORD_CASEECHOECHO_HIDDEN	HISTCONTROLON_ERROR_ROLLBACK

VERBOSITY		

border	=	3linestyle	=	ascii	unicodepsql		(Stephen	Frost)

	(Robert	Haas,	Tom	Lane)

pg_dump	--binary-upgrade		(Rushabh	Lathia)

contrib/pageinspectget_raw_page()		(Tom	Lane)

contrib/pgcryptopgp_sym_decrypt()	62	(Marko	Tiikkaja)

NULL contrib/tablefunc	connectby()	(Michael	Paquier)

NULL connectby()	



contrib/xml2xslt_process()		(Mark	Simonetti)

libxslt	

Coverity	 (Andres	Freund,	Tatsuo	Ishii,	Marko	Kreen,	Tom	Lane,
Michael	Paquier)

bug		

OpenLDAP	(Noah	Misch)

OpenLDAP2.4.242.4.31 PostgreSQL	OpenLDAP
configure	 contrib/dblink	

MSVCWindows libpq.dll		(Noah	Misch)

pg_regress	(Tom	Lane)

make	check-world	

UTC	(Tom	Lane)

PostgreSQLUTC EST		UTC	1970UTC

IANA PostgreSQL	UTC

	(Tom	Lane)

CST	(China	Standard	Time)	ADT "Arabia	Daylight	Time"
2007	 "Atlantic	Daylight	Time"	CKT	(Cook	Islands)FJT
FJST(Fiji)GMT	

tzdata2015a



IANA	AxST/AxDT		Acre	Summer	TimeACST1994

"Default"	 "Australia"CSTEASTESTSASTSATWST	
SAST "Default"	

SRETAsia/SrednekolymskXJTAsia/Urumqi	
WSST/WSDTChileMexicoTurks	&	Caicos	Islands
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PostgreSQL	9.6.0	
	E.	



E.80.		9.0.18
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9.0.179.0	 	E.98	



E.80.1.		9.0.18

9.0.X/

GiST	

9.0.15 	E.83	



E.80.2.	

bitcontrib/btree_gist		(Heikki	Linnakangas)

	 bitbit	varyingGiST	REINDEX

GIN	(Heikki	Linnakangas)

WALGiST	(Heikki	Linnakangas)

GiST

ReceiveSharedInvalidMessages		(Andres	Freund)

		(David	Rowley)

WHERE	x	IN	(SELECT	y,	generate_series(1,10)	FROM	t	GROUP	BY	y)

detoast	(Tom	Lane)

TOAST		 "missing	chunk	number	0	for	toast	value	..."

"record	type	has	not	been	registered"		(Tom	Lane)

	(Tom	Lane)



FROM	(Tom	Lane)

	(Tom	Lane,	Arthur	O'Dwyer,	Greg	Stark)

hungarian.stop	(Tom	Lane)

	(Andres	Freund)

CREATE	INDEXCLUSTER	

PREPARE	TRANSACTION	pg_stat_activity.xact_start	(Andres	Freund)

PREPARE

REASSIGN	OWNED	(Álvaro	Herrera)

	(Tom	Lane)

SIGINT	

make	checkUnix	(Noah	Misch)

		CVE-2014-0067	 /tmp	0700Unix	

WindowsTCP

DEFAULT_PGSOCKET_DIR	make	check	 /var/run/postgresql

WALWindows	(MauMau)

Windows	(Bruce	Momjian)



WindowsPGC_BACKEND	 log_connections	(Amit	Kapila)

Windows	(Nikhil	Deshpande)

initdbpg_upgrade	Windows @

OS	Xlibpython	(Tom	Lane)

Xcode	5.0Python

	 libpq	(Shin-ichi	Morita,	Tom	Lane)

libpq	 "" 	 recv()	

libpqLDAP	(Laurenz	Albe)

ecpgFETCHchar	*		(Ashutosh	Bapat)

pg_restore	(Tom	Lane)

9.0pg_dump	

contrib/pgcrypto		(Marko	Kreen)

contrib/uuid-osspOSSP	UUID	(Tom	Lane)

UUID/dev/urandom	

tzdata2014e	DSTCrimeaEgyptMorocco



	9.0.19 	9.0.17



PostgreSQL	9.6.0	
	E.	



E.81.		9.0.17

:	 2014-03-20

9.0.169.0	 	E.98	



E.81.1.		9.0.17

9.0.X/

9.0.15	 	E.83	



E.81.2.	

GIN	(Heikki	Linnakangas)

	GIN512

NOTIFY	(Marko	Tiikkaja)

	

	(Tom	Lane)

OVERLAPS	(Joshua	Yanovski)

SQL	

AccessShareLock	(Dean	Rasheed)

pg_dump	INSERT/UPDATE/DELETE	RowExclusiveLock	

ShareLock	

	(Tom	Lane)

	

	(Heikki	Linnakangas)

ERROR	(Tom	Lane)



syslog()	

Windows"could	not	reserve	shared	memory	region"		(MauMau)

tzdata2014a	DST

	9.0.18 	9.0.16



PostgreSQL	9.6.0	
	E.	



E.82.		9.0.16

:	 2014-02-20

9.0.159.0	 	E.98	



E.82.1.		9.0.16

9.0.X/

9.0.15	 	E.83	



E.82.2.	

GRANT	...	WITH	ADMIN	OPTION	(Noah	Misch)

ADMIN	OPTION	 SET	ROLE			 SECURITY	DEFINER	

	(CVE-2014-0060)

PL	(Andres	Freund)

PLCREATE	FUNCTION	SQL			

(CVE-2014-0061)

DDL	(Robert	Haas,	Andres	Freund)

DDL	 CREATE	INDEX		(CVE-2014-0062)

	(Noah	Misch)

MAXDATELENinterval	 interval_out()			 ecpg

	(CVE-2014-0063)

	(Noah	Misch,	Heikki	Linnakangas)

		

	(Peter	Eisentraut,	Jozef	Mlich)

strlcpy()				Coverity	

0065)



crypt()NULL	(Honza	Horak,	 Bruce	Momjian)

crypt()NULL	 contrib/chkpass	 libc	 "FIPS

mode"	 (CVE-2014-0066)

make	check	(Noah	Misch,	Tom	Lane)

make	check"trust"					 make	check

(CVE-2014-0067)

WAL	(Greg	Stark,	Tom	Lane)

WAL	 "" 			

bug	(Tomonari	Katsumata,	Heikki	Linnakangas)

WAL		 "PANIC:	WAL	contains	references	to	invalid
pages"

VACUUMbtree	 (Andres	Freund,	Heikki	Linnakangas,	Tom	Lane)

"PANIC:	WAL	contains	references	to	invalid	pages"

GINWAL	(Heikki	Linnakangas)

	(Robert	Haas)

MyProc

errno	(Christian	Kruse)



HINT

ereport()	(Tom	Lane)

OpenSSL	(Alexander	Kukushkin)

SSL

UnicodeU&"..."	(Tom	Lane)

	

	(Stephen	Frost)

	 DROP	ROLE

	 WHERE	(...	x	IN	(SELECT	...)	...)	IN	(SELECT	...)	(Tom

Lane)

ANALYZE	 "" 	(Tom	Lane)

ANALYZE	

ALTER	TABLE	...	SET	TABLESPACE		(Stephen	Frost)

CREATE	TABLE	 ALTER	TABLE

CASE	"cannot	accept	a	set"	(Tom	Lane)

pgstat	(Kevin	Grittner)



	(Tom	Lane)

CASCII	CygwinC

plainto_tsquery()	(Heikki	Linnakangas)

memmove()memcpy()	

SHIFT_JIS	(Tatsuo	Ishii)

WindowsPQhost()	(Fujii	Masao)

localhost

libpqpsql	 COPY	TO	STDOUT/FROM	STDIN	(Tom	Lane)

COPY	FROM	STDIN	9.2	

ecpg	(MauMau)

ecpg	(Michael	Meskes)

contrib/dblink	(Joe	Conway)

contrib/isnISMN	(Fabien	Coelho)

	(Peter	Eisentraut)

MingwCygwin bin	libpq	DLL	(Andrew	Dunstan)



MSVC psql	DDL

Cygwindllwrap	(Marco	Atzeri)

HISTORYsrc/test/regress/README	(Tom	Lane)

HTMLPDF			 INSTALL

tzdata2013i	DSTJordanCuba

Asia/Riyadh87Asia/Riyadh88	Asia/Riyadh89IANA	

	9.0.17 	9.0.15



PostgreSQL	9.6.0	
	E.	



E.83.		9.0.15

:	 2013-12-05

9.0.149.0	 	E.98	



E.83.1.		9.0.15

9.0.X/

	

9.0.13 	E.85	



E.83.2.	

VACUUM	 relfrozenxid	(Andres	Freund)

VACUUM	 relfrozenxid	2^31		9.0.4

9.4.8	bug

vacuum_freeze_table_age	0		2^31 SELECT

txid_current()	<	2^31	

pg_clogpg_subtrans	(Andres	Freund,	Heikki	Linnakangas)

bug			

bug9.3.09.2.59.1.109.0.14			

WALpg_multixact	(Andres	Freund)

GIN	(Heikki	Linnakangas)

SELECTSELECT		(Tom	Lane)

	(Tom	Lane)



JOIN

	(Andres	Freund)

	(Peter	Eisentraut)

int2vector	 oidvector	(Tom	Lane)

int2oid

SQLGMT	(Tom	Lane)

	GMT timeofday	GMT

Windows	(Tom	Lane)

pg_ctl	(Naoya	Anzai	and	Tom	Lane)

Windows

pg_dumpallALTER	DATABASE	SET	default_transaction_read_only	

	(Kevin	Grittner)

ecpgvarchar	 (Zoltán	Böszörményi)

contrib/lo	(Marc	Cousin)

tzdata2013h	DSTArgentinaBrazilJordanLibya
Liechtenstein	MoroccoPalestineIndonesia	WIBWIT
WITA



	9.0.16 	9.0.14



PostgreSQL	9.6.0	
	E.	



E.84.		9.0.14

:	 2013-10-10

9.0.139.0	 	E.98	



E.84.1.		9.0.14

9.0.X/

9.0.13 	E.85	



E.84.2.	

	(Andrew	Dunstan)

PostgreSQLASCII

wal_level	=	hot_standby	(Naoya	Anzai)

lo_open()	(Heikki	Linnakangas)

work_mem24GB	(Stephen	Frost)

SSLlibpq	(Stephen	Frost)

libpqSSL	(Nick	Phillips,	Stephen	Frost)

NULL	(Andrew	Gierth)

col	IS	NOT	TRUEcol	IS	NOT	FALSE	NULL

WHEREUNION/INTERSECT	(Tom	Lane)

SELECTUNION	INTERSECT

"failed	to	locate	grouping	columns"	(Tom	Lane)

	(Tom	Lane)

UNIQUEPRIMARY	KEY	(Andres	Freund)



pg_restore

REINDEX	TABLEREINDEX	DATABASE		(Noah	Misch)

REINDEX	INDEX

CREATE	INDEX	CONCURRENTLY	(Tom	Lane)

regexp_matches()	(Jeevan	Chalke)

'^'

	(Heikki	Linnakangas)

	(Jeevan	Chalke)

CREATE	FUNCTIONSET	(Tom	Lane)

ALTER	DEFAULT	PRIVILEGESCREATE	(Tom	Lane)

	(Tom	Lane)

EXPLAINCOPY	 SET COPY	...	(FORMAT	BINARY)

BINARY

pgp_pub_decrypt()	(Marko	Kreen)

vacuum	(Heikki	Linnakangas)

VACUUM	ANALYZE	ANALYZE	(Kevin	Grittner)

	ROLLBACK	(Tom	Lane)



"infinity"	(Tom	Lane)

C99inf+inf-inf	infinity+infinity-infinity	 strtod

	(Rafal	Rzepecki,	Tom	Lane)

tzdata2013dDSTIsrael	MoroccoPalestineParaguay
Macquarie	Island

	9.0.15 	9.0.13



PostgreSQL	9.6.0	
	E.	



E.85.		9.0.13

:	 2013-04-04

9.0.129.0	 	E.98	



E.85.1.		9.0.13

9.0.X/

GiST	 REINDEXGiST

9.0.6 	E.92	



E.85.2.	

	(Mitsumasa	Kondo,	Kyotaro	Horiguchi)

"-"		(CVE-2013-1899)

postmasterOpenSSL	(Marko	Kreen)

contrib/pgcrypto	postmaster ssl	=	on	SSL	(CVE-2013-

1900)

GiST"fuzzy"	(Alexander	Korotkov)

"fuzzy" gist_box_same	GiST	 REINDEXbox,	polygon,

circle,		 pointGiST gist_box_same

contrib/btree_gist	GiST text,	bytea,	bit,		 numeric	(Tom

Lane)

	 REINDEX

GiST	(Tom	Lane)

	 REINDEXGiST

gist_point_consistent	(Alexander	Korotkov)

Gistpoint	 gist_point_consistent

WAL	(Heikki	Linnakangas)



"incorrect	local	pin	count"

DELETE	RETURNING	(Tom	Lane)

DELETE	RETURNINGpin	 RETURNING	

	(Tom	Lane,	Don	Porter)

	(Tom	Lane)

to_char()ASCII	(Tom	Lane)

Turkish	 "I""i"

1999-12-31	24:00:00

UNLISTENLISTEN	(Tom	Lane)

"picksplit	doesn't	support	secondary	split"	(Josh	Hansen,	Tom
Lane)

	GiST

/	(Tom	Lane)

PL/Perlspi_prepare()	(Alex	Hunsaker,	Tom	Lane)

pg_dumpall"="	(Heikki	Linnakangas)

pg_dump	(Heikki	Linnakangas)



pg_dumppg_upgrade	(Michael	Paquier,	Bruce	Momjian)

		DDL	 pg_dump pg_upgrade	

contrib/pg_trgmsimilarity()	trigram-less0	(Tom	Lane)

NaN

tzdata2013bDSTChile,	Haiti,	 Morocco,	Paraguay,	Russian

Russia CHOT,	GET,	IRKT,	KGT,	KRAT,	MAGT,	MAWT,	MSK,	NOVT,	OMST,

TKT,	VLAT,	WST,	YAKT,	YEKT VOLT	(Europe/Volgograd)	MIST

(Antarctica/Macquarie)

	9.0.14 	9.0.12



PostgreSQL	9.6.0	
	E.	



E.86.		9.0.12

:	 2013-02-07

9.0.119.0	 	E.98	



E.86.1.		9.0.12

9.0.X/

9.0.6 	E.92	



E.86.2.	

SQLenum_recv	(Tom	Lane)

SQL	Sumit	Soni	(via	Secunia	SVCRP)		(CVE-
2013-0255)

WAL	(Fujii	Masao,	Heikki	
Freund)

	(Heikki	Linnakangas)

	(Noah	Misch,	Simon	Riggs)

SQLSELECT	(Tom	Lane)

	(Jan	Wieck)

autovacuum		autovacuum	

pg_tablespace	(Stephen	Frost,	Tom	Lane)

CREATE	DATABASEDROP	DATABASE	pg_tablespace

DROP	OWNED	(Álvaro	Herrera)



vacuum_freeze_table_age		(Andres	Freund)

vacuum_freeze_min_age	autovacuum

RowExprXmlExpr	(Andres	Freund,	Tom	Lane)

CREATE	TABLE	LIKE	INCLUDING	INDEXES

	(Jeff	Davis)

to_date()	(Hitoshi	Harada)

ASCIIWindows	(Alexander	Law,	Noah	Misch)

psql

psql\?	(Meng	Qingzhong)

pg_upgrade	(Bruce	Momjian)

libpqPQprintTuples	(Xi	Wang)

PostgreSQL

ecpglib	(Chen	Huajun)

MSVCecpg_compatpgtypes	(Jiang	Guiqing)

libecpgisinf()		(Jiang	Guiqing)



libedit/libreadline	(Christoph	Berg)

Windows	(Magnus	Hagander)

Windows .exe	pgxs	(Zoltan	Boszormenyi)

FET	(Tom	Lane)

	9.0.13 	9.0.11



PostgreSQL	9.6.0	
	E.	



E.87.		9.0.11

:	 2012-12-06

9.0.109.0	 	E.98	



E.87.1.		9.0.11

9.0.X/

9.0.6 	E.92	



E.87.2.	

CREATE	INDEX	CONCURRENTLY	(Andres	Freund,	Tom	Lane)

CREATE	INDEX	CONCURRENTLYpg_index		

CREATE	INDEX	CONCURRENTLY	 VACUUM	auto-vacuum

WAL	(Tom	Lane)

WALWAL	

GINWAL	(Tom	Lane)

XID	(Simon	Riggs)

CREATE	INDEX	CONCURRENTLY

"out-of-sequence	timeline	ID"	(Heikki	Linnakangas)

postmaster	(Tom	Lane)

	(Hitoshi	Harada)

	(Tom	Lane)

	 WHERE	COALESCE(foo,	0)	=	0foo	null



	(Tom	Lane)

	(Tom	Lane)

NOT	IN WHERE	(a,	b)	NOT	IN	(SELECT	x,	y	FROM	...)	byint4int8

	

AFTER	ROW	UPDATE/DELETE	(Andres	Freund)

	

ALTER	COLUMN	TYPE	(Pavan	Deolasee)

8.48.4

REASSIGN	OWNED	(Álvaro	Herrera)

pg_attribute	(Tom	Lane)

	9.3

INSERT	INTO	table	DEFAULT	VALUES	(Tom	Lane)

UNION/INTERSECT/EXCEPT		(Tom	Lane)

-1	(Xi	Wang,	Tom	Lane)

	(Hitoshi	Harada)

wal_levelhot_standby	XIDXID	(Tom	Lane,	Andres	Freund)

PostgreSQL	 txid_current()	TXID



Unix	(Tom	Lane,	Andrew	Dunstan)

"Non-recoverable	failure	in	name	resolution"

	(Tom	Lane)

pg_ctlpostmaster.pid	(Heikki	Linnakangas)

psql	 client_encoding	SJIS	(Jiang	Guiqing)

restore.sql pg_dump	tar	(Tom	Lane)

	 --insertsCOPY

pg_restorePOSIXtar	(Brian	Weaver,	Tom	Lane)

pg_dumptarPOSIX	9.3	9.3

pg_resetxlogpostmaster.pid		(Tom	Lane)

pg_resetxlogpostmaster

libpqlo_import()lo_export()	I/O	(Tom	Lane)

ecpg	(Muhammad	Usama)

ecpgecpg_get_data	(Michael	Meskes)

contrib/pageinspectbtree	(Tom	Lane)



pgxsAIX	(Tom	Lane)

AIX

tzdata2012jDST	Cuba,	Israel,	Jordan,	Libya,	Palestine,
Western	Samoa,		Brazil

	9.0.12 	9.0.10



PostgreSQL	9.6.0	
	E.	



E.88.		9.0.10

:	 2012-09-24

9.0.99.0	 	E.98	



E.88.1.		9.0.10

9.0.X/

9.0.6 	E.92	



E.88.2.	

CTE	(Tom	Lane)

WITH

GiST	(Alexander	Korotkov,	Robert	Haas,	Tom	Lane)

GiST

	(Tom	Lane)

X X	 X	Y

	(Gurjeet	Singh)

PL/PerlSIGFPE	(Andres	Freund)

PerlSIGFPESIG_IGN	PL/PerlPostgres

PL/PerlPL/Perl	(Tom	Lane)

PL/Perl	(Tom	Lane)

Linuxpthread.h	PL/PerlPL/Perl

Windowspg_upgrade	(Andrew	Dunstan)

pg_upgrade

Windows pg_upgrade	(Andrew	Dunstan)



tzdata2012fDSTFiji

	9.0.11 	9.0.9



PostgreSQL	9.6.0	
	E.	



E.89.		9.0.9

:	 2012-08-17

9.0.89.0	 	E.98	



E.89.1.		9.0.9

9.0.X/

9.0.6 	E.92	



E.89.2.	

XML/URL	(Noah	Misch,	Tom	Lane)

xml_parse()XMDTDURL		XML		(CVE-

2012-3489)

contrib/xml2xslt_process()/URL	(Peter	Eisentraut)

libxsltURL		 libxslt	(CVE-2012-3488)

xslt_process()/URL	 "" 	CVE-2012-3489	

btree	(Noah	Misch)

XIDbtree		

bug	(Tom	Lane)

ALTER	SEQUENCE	 nextval()	WAL nextval()	 nextval()

	 serial	 ALTER	SEQUENCE	OWNED	BY

txid_current()	(Heikki	Linnakangas)

bug	(Andres	Freund)

"out-of-order	XID	insertion	in	KnownAssignedXids"



backup_labelpg_start_backup()	(Dave	Kerr)

walsender	(Tom	Lane)

WALSIGALRM	

Back-patch	9.1	(Robert	Haas)

9.1back-patch

LISTEN/NOTIFYI/O		(Tom	Lane)

NOTIFY	 "Could	not	read	from	file	"pg_notify/nnnn"	at	offset

nnnnn:	Success"

autovacuum	(Tom	Lane)

autovacuum deadlock_timeout	

autovacuum	(Robert	Haas)

log_truncate_on_rotation		(Tom	Lane)

WITH	(UNION/INTERSECT/EXCEPT)	(Tom	Lane)

GROUP	BY	ORDER	BY	(Tom	Lane)

CREATE	TABLECHECK		(Tom	Lane)

LIKEINHERITSCREATE	TABLE	 LIKE	 INHERITS	



ARRAY(SELECT	...)(Heikki	Linnakangas,	Tom	Lane)

	(Tom	Lane)

^(foo)?bar	

intervalhh:mm	hh:mm:ss	bug	(Amit	Kapila,	Tom	Lane)

PL/PythonPython	Unicode	PostgresPython	(Jan	Urbanski)

PythonPostgres	SQL_ASCII	UTF-8ASCII

PL/PythonPostgreSQLPython	(Jan	Urbanski)

contrib/xml2xslt_process()		(Tom	Lane)

tzdata2012eMoroccoTokelauDST

	9.0.10 	9.0.8



PostgreSQL	9.6.0	
	E.	



E.90.		9.0.8

:	 2012-06-04

9.0.79.0	 	E.98	



E.90.1.		9.0.8

9.0.X/

9.0.6 	E.92	



E.90.2.	

contrib/pgcrypto	DES	 crypt()	(Solar	Designer)

0x80	DES	bug	(CVE-2012-2143)

SECURITY	DEFINERSET	(Tom	Lane)

	(CVE-2012-2655)

timestampUTC16	(Tom	Lane)

15

DST	(Tom	Lane)

DST	DST

textnamecharname		(Karl	Schnaitter)

to_tsquery()bug	(Heikki	Linnakangas)

txid_current()	(Simon	Riggs)

PlaceHolderVars	(Tom	Lane)

bugSELECT	9.1bug "ERROR:	Upper-level
PlaceHolderVar	found	where	not	expected"	9.08.4

pg_attribute	(Tom	Lane)



pg_attributeshared_buffers		

	(Merlin	Moncure)

WindowsPGSemaphoreLock()ImmediateInterruptOK	(Tom	Lane)

	

	(Abbas	Butt,	Tom	Lane)

	no-op

COPY	FROM	(Tom	Lane)

E'\\0'8.4

autovacuum	(Heikki	Linnakangas)

ANALYZE

	(Andrew	Dunstan)

SIGHUP	(Tom	Lane)

GINWAL	(Tom	Lane)

PL/pgSQLRETURN	NEXT	(Joe	Conway)



PL/pgSQLGET	DIAGNOSTICS	(Tom	Lane)

psql(\x)	(Peter	Eisentraut)

pg_dump	(Jeff	Janes,	Tom	Lane)

	 pg_dump

pg_upgrade		(Bruce	Momjian)

ecpg sqlca_t		(Peter	Eisentraut)

contrib/dblinkdblink_exec()	(Tom	Lane)

contrib/dblink	(Kyotaro	Horiguchi)

contrib/vacuumlo	(Tim	Lewis,	Robert	Haas,	Tom	Lane)

max_locks_per_transaction	-llimit

tzdata2012cDST	Antarctica,	Armenia,	Chile,	Cuba,	Falkland
Islands,	Gaza,	Haiti,	Hebron,	Morocco,	Syria,		Tokelau	Islands

	9.0.9 	9.0.7



PostgreSQL	9.6.0	
	E.	



E.91.		9.0.7

:	 2012-02-27

9.0.69.0	 	E.98	



E.91.1.		9.0.7

9.0.X/

9.0.6 	E.92	



E.91.2.	

CREATE	TRIGGER	(Robert	Haas)

	 SECURITY	DEFINER		(CVE-2012-0866)

SSL	(Heikki	Linnakangas)

libpqSSL32		32	CA	

pg_dump	(Robert	Haas)

pg_dumpSQL		SQL	(CVE-2012-0868)

btree	(Tom	Lane)

VACUUM		 "could	not	read	block	N	in	file	..."		bug

8.2	

WAL	(Tom	Lane)

		 "invalid	memory	alloc	request	size"

postmaster	(Tom	Lane)

postmaster

CLUSTER/VACUUM	FULLtoast	(Tom	Lane)

toast	 "duplicate	key	value	violates	unique	constraint"



	(Tom	Lane)

	

REASSIGN	OWNED	(Alvaro	Herrera)

"unexpected	classid"

ALTER	USER/DATABASE	SET	(Heikki	Linnakangas)

default_text_search_config,	default_tablespace,	

temp_tablespaces		 search_path

	(Tom	Lane)

		8.4PANIC

DROP	TABLESPACEWAL	(Tom	Lane)

		

AccessExclusiveLocks	(Simon	Riggs)

"transaction	zero"	

WALOID	(Tom	Lane)

OID	master	OID

"consistent	recovery	state	reached"	(Heikki	Linnakangas)

pg_stat_replication.replay_location	(Fujii	Masao)



WAL

*	(Tom	Lane)

	 PostgreSQL

inet/cidr	(Heikki	Linnakangas)

PostgreSQL2011.12	btree

SQLCREATE	TABLE	AS/SELECT	INTO	(Tom	Lane)

Windowssyslogger	(MauMau)

Windowsdebug

plpgsqlI/O	(Andres	Freund,	Jan	Urbanski,	Tom	Lane)

pg_dump	(Tom	Lane)

pg_dump			 NOT	NULL

INSERT-stylepg_restoredirect-to-database	(Tom	Lane)

2011129pg_restore	Direct-to-database --inserts--column-

inserts		



pg_upgraderegclass	(Bruce	Momjian)

pg_upgradepg_class	OID

SSLlibpqENOTDIR	(Magnus	Hagander)

SSL /dev/null

ecpgSQLDA	(Zoltan	Boszormenyi)

ecpg	DEALLOCATEAT	(Michael	Meskes)

ecpgvarchar	(Michael	Meskes)

contrib/auto_explainJSONJSON	(Andrew	Dunstan)

contrib/intarrayint[]	&	int[]	(Guillaume	Lelarge)

1	1

contrib/pgcryptoencrypt_iv()decrypt_iv()		(Marko	Kreen)

contrib/test_parser	(Paul	Guyot)

	 contrib/test_parser	



ARM __sync_lock_test_and_set()	(Martin	Pitt)

SWPBARMv6	ARM	

-fexcess-precision=standardgcc	(Andrew	Dunstan)

gcc

FreeBSDPython	(Chris	Rees)

FreeBSD

	9.0.8 	9.0.6



PostgreSQL	9.6.0	
	E.	



E.92.		9.0.6

:	 2011-12-05

9.0.59.0	 	E.98	



E.92.1.		9.0.6

9.0.X/

information_schema.referential_constraints		

9.0.4 	E.94	



E.92.2.	

information_schema.referential_constraintsbug	(Tom	Lane)

		

initdb	 information_schema	

SHAREDIR/information_schema.sql	 SHAREDIR pg_config	--

sharedir	

UPDATEDELETE	(Tom	Lane)

WALGIN	(Tom	Lane)

	 VACUUM

CREATE	TABLE	dest	AS	SELECT	*	FROM	srcINSERT	INTO	dest	SELECT	*

FROM	src	TOAST	(Tom	Lane)

	 ALTER	TABLE	ADD	COLUMN		8.4	bug

	(Simon	Riggs)

	(Simon	Riggs)

toastsyscache	(Tom	Lane)

"missing	chunk	number	0	for	toast	value	NNNNN	in	pg_toast_2619"



toast

	(Tom	Lane)

		 CREATE	OR	REPLACE

-SQLOUT	(Tom	Lane)

	(Tom	Lane	and	Marti	Raudsepp)

DatumGetInetP()1inet	 DatumGetInetPP()	(Heikki	Linnakangas)

DatumGetInetP()	

money	(Tom	Lane)

lc_monetary	 money	

transform_null_equals	CASE	foo	WHEN	NULL	...	(Heikki

Linnakangas)

transform_null_equalsfoo	=	NULL	 CASE

	(Tom	Lane)

ON	UPDATE	CHECK ON	UPDATE CHECK		

"RI_ConstraintTrigger_NNNN"	9.2		

	(Greg	Matthews)



Windows	(Tom	Lane)

pg_settings

ecpgSQLDA	(Zoltan	Boszormenyi)

psql	(Robert	Haas)

pg_dump	(Tom	Lane)

pg_upgrade	(Bruce	Momjian)

Windows8.4toast

xsubppPL/Perl	(David	Wheeler	and	Alex	Hunsaker)

contrib/dict_intcontrib/dict_xsyn	(Tom	Lane)

palloc()

contrib/unaccent	(Tom	Lane)

pgstatindex()	(Robert	Haas)

Mac	OS	X	(Sidar	Lopez)

VPATH	(Peter	Eisentraut)



	(Peter	Eisentraut)

CVPATH

WindowsCentral	America	(Tom	Lane)

"Central	America	Standard	Time"CST6CST6CDT	DST

tzdata2011nDST	Brazil,	Cuba,	Fiji,	Palestine,	Russia,		Samoa
Alaska		British	East	Africa

	9.0.7 	9.0.5



PostgreSQL	9.6.0	
	E.	



E.93.		9.0.5

:	 2011-09-26

9.0.49.0	 	E.98	



E.93.1.		9.0.5

9.0.X/

9.0.6 	E.94	



E.93.2.	

VACUUM	FULLCLUSTER	(Tom	Lane)

	

sinvalTOAST	OID	(Tom	Lane)

VACUUM	FULL		 CLUSTER

in-doubt	HOT-updatedbug	(Tom	Lane)

bug

GiSTbug	(Heikki	Linnakangas)

tsvector_concat()	(Tom	Lane)

"standalone"xml_recv	(Tom	Lane)

pg_options_to_table	NULL	 (Tom	Lane)

ANALYZESJIS-2004	(Noah	Misch)



pg_stat_reset_shared()NULL	(Magnus	Hagander)

	(Tom	Lane)

btree	(Noah	Misch,	Simon	Riggs)

WAL	(Heikki	Linnakangas)

postmaster

relcache	(Tom	Lane)

	inval	 "could	not	read	block	0	in	file	..."

GiST	(Tom	Lane)

GiSTGiST	

LISTEN	(Tom	Lane)

plpgsqlRETURN	NEXTtuplestores		(Tom	Lane)

BEFOREAFTERWHEN	(Tom	Lane)

BEFORE	ROW	 AFTER	ROW	UPDATEWHEN

	(Tom	Lane)

	(Tom	Lane)



PlaceHolderVar	(Tom	Lane)

NULL

	(Tom	Lane)

	

EXISTS	(Tom	Lane)

array-path-creating0	(Tom	Lane)

EXPLAIN	(Tom	Lane)

"bogus	varno"

indexedcol	IS	NULLbtree	(Dean	Rasheed)

btree	9.0.0

WALgcc	4.6.0	bug	(Tom	Lane)

VALUESbug	(Tom	Lane)

SELECT	FOR	UPDATE/SHARE	(Tom	Lane)



VACUUMpg_class.reltuples/relpages	(Tom	Lane)

	(Tom	Lan)

CLUSTERTOAST	(Tom	Lane)

	(Tom	Lane)

"peer"	(Tom	Lane)

SSPI	(Ahmed	Shinwari,	Magnus	Hagander)

SSPI"The	function	requested	is	not	supported"

postgresql.conf	(Tom	Lane)

pg_hba.confhostsslSSL	(Tom	Lane)

DROP	OWNED	BY	(Shigeru	Hanada)

pg_srand48	(Andres	Freund)

srandom	

LIMITOFFSET2^63	(Heikki	Linnakangas)



generate_series()int4int8	(Robert	Haas)

to_char()	(Marti	Raudsepp)

FM

pg_size_pretty()2^63	(Tom	Lane)

typmodplpgsql	(Tom	Lane)

initdb	(Heikki	Linnakangas)

Windows "People's	Republic	of	China"

pg_upgrade	(Bruce	Momjian)

OID

pg_upgrade8.3toastrelfrozenxids	(Bruce	Momjian)

pg_clog

pg_upgrade -l	(log)Windows	(Bruce	Momjian)

pg_ctlWindows	(MauMau)

COPYpsql	(Tom	Lane)

standard_conforming_stringspg_restore	direct-to-database	(Tom

Lane)



pg_restorestandard_conforming_strings	on

pg_restore	(Tom	Lane)

libpqLDAPwrite-past-buffer-end	(Albe	Laurenz)

libpqI/OSSL	(Martin	Pihlak,	Tom	Lane)

libpq	(Tom	Lane)

SSL fork()

libpqSSL	(Tom	Lane)

PQsetvalue()	PGresult	(Andrew	Chernow)

ecpglibdouble15	(Akira	Kurosawa)

ecpglib LC_NUMERIC	(Michael	Meskes)

blowfish	(CVE-2011-2483)

contrib/pg_cryptoblowfishchar	

contrib/seg	(Heikki	Linnakangas)

pgstatindex()	(Tom	Lane)

perl	5.14	(Alex	Hunsaker)



	(Tom	Lane)

tzdata		2011iDST	Canada,	Egypt,	Russia,	Samoa,		South
Sudan

	9.0.6 	9.0.4



PostgreSQL	9.6.0	
	E.	



E.94.		9.0.4

:	 2011-04-18

9.0.39.0	 	E.98	



E.94.1.		9.0.4

9.0.X/

pg_upgrade	 pg_upgradebug	TOAST VACUUM	FREEZE	

http://wiki.postgresql.org/wiki/20110408pg_upgrade_fix

http://wiki.postgresql.org/wiki/20110408pg_upgrade_fix


E.94.2.	

pg_upgradeTOAST	(Bruce	Momjian)

pg_upgradeTOAST pg_class.relfrozenxid	TOAST

pg_clog "could	not	access	status	of	transaction"

pg_upgrade	 pg_upgrade	 pg_upgrade

"PD_ALL_VISIBLE	flag	was	incorrectly	set"	(Heikki	Linnakangas)

VACUUM

SQLSTATE	(Tatsuo	Ishii	and	Simon	Riggs)

	master ERRCODE_DATABASE_DROPPED	ERRCODE_ADMIN_SHUTDOWN

	(Simon	Riggs)

	(Tom	Lane)

	

	(Nikhil	Sontakke)

	



BEFORE	ROW	UPDATE	(Tom	Lane)

UPDATE	RETURNING	ctid		 "cannot	extract	system	attribute	from

virtual	tuple"	

DROP	TABLE	(Tom	Lane)

DROP	 "could	not	open	relation	with	OID	nnn"

pg_hba.conf"replication"	(Andrew	Dunstan)

"replication"

GEQOWHERE	(Tom	Lane)

	(Tom	Lane)

SELECTSELECT	FOR	UPDATE	(Tom	Lane)

"cannot	extract	system	attribute	from	virtual	tuple"

NULL	(Jesper	Krogh)

get_actual_variable_range()	(Gurjeet	Singh)

PL/Python	(Daniel	Popowich)

libpqSSL	(Tom	Lane)

SSL	9.0

libpqconninfo_array_parse		(Joseph	Adams)



NULL PGconn

ecpg	(Heikki	Linnakangas)

pg_restorePOST_DATA	(Arnd	Hannemann)

pg_restoreTOC	1KB	(Tom	Lane)

	(Aurelien	Jarno)

MIPSFreeBSDOpenBSDdlopen()	(Tom	Lane)

MIPS	

HP-UX	(Heikki	Linnakangas)

Windows	(Rushabh	Lathia)

WindowsMinGW	64	(Andrew	Dunstan)

Windowslibintl	(Hiroshi	Inoue)

xcopyWindowsWindows	7	(Andrew	Dunstan)

Cygwinpg_regress	(Andrew	Dunstan)

tzdata2011fDST	Chile,	Cuba,	Falkland	Islands,	Morocco,
Samoa,		TurkeySouth	Australia,	Alaska,		Hawaii



	9.0.5 	9.0.3



PostgreSQL	9.6.0	
	E.	



E.95.		9.0.3

:	 2011-01-31

9.0.29.0	 	E.98	



E.95.1.		9.0.3

9.0.X/



E.95.2.	

walreceiverWAL	(Heikki	Linnakangas)

WAL

walreceiver	(Heikki	Linnakangas)

ALTER	TABLE	(Noah	Misch)

9.0 VACUUM	FULLCLUSTER	 ALTER	TABLE

UPDATEEvalPlanQual	(Tom	Lane)

EvalPlanQual	EvalPlanQual	

EXPLAINCASE	(Tom	Lane)

CASE CASE	 "unexpected	CASE	WHEN	clause"

	(Tom	Lane)

	

	(Tom	Lane)

datetimestamp	

PL/Python	(Alex	Hunsaker)



ecpg	(Michael	Meskes)

...	&	!(subexpression)	|	...	tsquery	(Tom	Lane)

contrib/intarray	query_intcontrib/ltreeltxtquery

contrib/intarrayquery_int	(Apple)

	Apple	Inc	(CVE-2010-4015)

contrib/segGiST	picksplit	(Alexander	Korotkov)

segGiST	 REINDEX	 contrib/cube

	9.0.4 	9.0.2



PostgreSQL	9.6.0	
	E.	



E.96.		9.0.2

:	 2010-12-16

9.0.19.0	 	E.98	



E.96.1.		9.0.2

9.0.X/



E.96.2.	

wal_sync_method	Linuxfdatasync	(Tom	Lane,	Marti	Raudsepp)

linuxfdatasync	 PostgreSQLopen_datasync		

data=journalext4

"too	many	KnownAssignedXids"	(Heikki	Linnakangas)

	(Simon	Riggs)

	(Simon	Riggs)

	

GINWAL	(Tom	Lane)

"bad	buffer	id:	0"

WALWAL	(Jeff	Davis)

	(Heikki	Linnakangas)

workersautovacuum	workers	(Tom	Lane)

autovacuum	worker vacuum_cost_limit	

autovacuum	(Alvaro	Herrera)

	(Tom	Lane)



IA64	(Tom	Lane)

IA64

copyObject()	(Tom	Lane)

GiST	(Heikki	Linnakangas)

"" 	GiST

	(Tom	Lane)

	postmaster

	(Tom	Lane)

work_mem	 percent_rank(),	cume_dist()		 ntile()

ANALYZE	(Tom	Lane)

Var	(Tom	Lane)

create	index	i	on	t	(foo(t.*))	

DROP	OWNED	BY/	(Heikki	Linnakangas)

OUT"inline"SQL	(Tom	Lane)



	(Tom	Lane)

ORDER	BY,	LIMIT,	FOR	UPDATE,		 WITHINSERT	...	VALUESVALUES	(Tom

Lane)

OFF	(Heikki	Linnakangas)

PL/pgSQLoff	9.0 PL/pgSQL	

COALESCE()	(Tom	Lane)

"could	not	find	pathkey	item	to	sort"Vars	(Tom	Lane)

accept()postmaster	postmasterGSSAPI	(Alexander

Chernikov)

RADIUS	(Magnus	Hagander)

log_temp_files	(Tom	Lane)

InhRelation	(Tom	Lane)

debug_print_parse



	(Tom	Lane)

ecpg	(Itagaki	Takahiro)

psqlUnicode	(Tom	Lane)

blobs pg_restore	(Tom	Lane)

PL/pgSQL"" 	(Tom	Lane)

PL/pgSQLno-such-column	(Tom	Lane)

9.0 "missing	FROM-clause	entry	for	table	foo"	"record	foo	has	no
field	bar"

PL/Pythontypmod	(Tom	Lane)

8.4

PL/Python	(Jan	Urbanski)

SPI

contrib/cubeGiST	picksplit	(Alexander	Korotkov)

cubeGiST	 REINDEX

contrib/dblink"identifier	will	be	truncated"		(Itagaki	Takahiro)

contrib/pgcrypto	(Marti	Raudsepp)



contrib/pg_upgrade	(Hernan	Gonzalez)

contrib/xml2XPath	(Tom	Lane)

tzdata2010oDSTFijiSamoa	Hong	Kong

	9.0.3 	9.0.1



PostgreSQL	9.6.0	
	E.	



E.97.		9.0.1

:	 2010-10-04

9.0.09.0	 	E.98	



E.97.1.		9.0.1

9.0.X/



E.97.2.	

PL/PerlPL/TclSQL	userid	(Tom	Lane)

SQLPerlTcl	 SECURITY	DEFINER		PerlTclSQL

SQL

PrelTcl	PL/PerlUPL/TclU

	PL

Tim	Bunce	(CVE-2010-3433)

pg_get_expr()	(Tom	Lane)

	(Tom	Lane)

	

	(Tom	Lane)

UNION	ALL	(Tom	Lane)

ProcessIncomingNotify()	(Jeff	Davis)

show_session_authorization()autovacuum	(Tom	Lane)

0001-01-01	AD	(Tom	Lane)

'J100000'::date8.4	



psqlDISCARD	ALL		(Itagaki	Takahiro)

CVSGit	(Itagaki	Takahiro)

	9.0.2 	9.0



PostgreSQL	9.6.0	
	E.	



E.98.		9.0

:	 2010-09-20



E.98.1.	

PostgreSQL		 PostgreSQL	

( WAL)		

GRANT/REVOKE	IN	SCHEMA	 ALTER	DEFAULT	PRIVILEGES	

BLOBs

DO	ad-hoc"anonymous"	 PL/pgSQL	 PL/PerlPL/Python

Python3

64Windows

( PRECEDINGFOLLOWING)	

SQL 	

	

	

RADIUSLDAP	 passwordcheck

LISTEN/	NOTIFY		 "payload"

VACUUM	FULL		

pg_upgrade	8.38.49.0



	ORMs

EXPLAIN	JSON,	XML,	YAML	

hstore



E.98.2.		9.0

pg_dumppg_upgrade	/

9.0	PL/pgSQLPoint-In-Time	Recovery	(PITR)Warm
Standby		

E.98.2.1.	

add_missing_fromoff	(Tom	Lane)

regex_flavor	advanced	(Tom	Lane)

archive_mode	archive_command	 wal_level		(Heikki

Linnakangas)

log_temp_files	kilobytes	(Robert	Haas)

E.98.2.2.	

parent	table		(Peter	Eisentraut)

SQL

E.98.2.3.	

bytea	(Peter	Eisentraut)

bytea_output	



ASCIIASCII		(Tom	Lane)

SIMILAR	TO	SQLsubstring()	(Tom	Lane)

?{...}	SQL:2008	 ^$	POSIXSQL	

SQL substring()	

SQL3 substring()		(Tom	Lane)

date_trunc	(Tom	Lane)

//

E.98.2.4.	

RENAME		(KaiGai	Kohei)

	(Tom	Lane)

JDBC	

CREATE	OR	REPLACE	FUNCTION	(Pavel	Stehule)

	 DROP	

E.98.2.5.	PL/pgSQL

PL/pgSQL	(Tom	Lane)



PL/pgSQL		 plpgsql.variable_conflict	

#variable_conflict

PL/pgSQLSQL	(Tom	Lane)

PL/pgSQLSQL	

PL/pgSQL	(Pavel	Stehule,	Tom	Lane)

NUMERIC(30,2)	NUMERIC	

PL/pgSQL	(Tom	Lane)

SELECT	...	INTO	rec.fld	FROM	...	 fld	 INTO

	 SELECT	 ROW(...)

9.0	 rec.fld	:=	ROW(...)	FROM	...

PL/pgSQLRENAME	(Tom	Lane)

RENAMEALIAS	( $1)

E.98.2.6.	

=>	(Robert	Haas)

PostgreSQL	SQL	

64	(Tom	Lane)

64



E.98.3.	

9.0200	

E.98.3.1.	

E.98.3.1.1.	

PostgreSQL	

	(Simon	Riggs,	Heikki	Linnakangas)

postgresql.confrecovery.conf	

(WAL)	(Fujii	Masao,	Heikki	Linnakangas)

WALWAL	16		 postgresql.conf

recovery.conf	

pg_last_xlog_receive_location()	

pg_last_xlog_replay_location()	WAL	(Simon	Riggs,	Fujii

Masao,	Heikki	Linnakangas)

E.98.3.1.2.	

ALTER	TABLESPACE	...	SET/RESET	

(seq_page_cost/random_page_cost)		(Robert	Haas)

EvalPlanQual	(Tom	Lane)



UPDATE,	DELETE,		 SELECT	FOR	UPDATE/SHARE	

	 TRUNCATE	(Tom	Lane)

	(Tom	Lane)

E.98.3.1.3.	

	(Robert	Haas)

	(ORMs)

IS	NOT	NULL	(Tom	Lane)

MAX()/MIN()	

DISTINCT	(Tom	Lane)

boolean	<>	(Tom	Lane)

E.98.3.1.4.	GEQO

GEQO	(Andres	Freund)

Genetic	Query	Optimizer	(GEQO)	 geqo_seed	

GEQO	(Tom	Lane)

"failed	to	make	a	valid	plan"	

E.98.3.1.5.	

ANALYZE	(Tom	Lane)



autovacuum

autovacuum		(Tom	Lane)

/	(Tom	Lane)

/			

ALTER	TABLE	(Robert	Haas)

ANALYZE	

E.98.3.1.6.	

RADIUS	(Remote	Authentication	Dial	In	User	Service)	(Magnus
Hagander)

LDAP(Lightweight	Directory	Access	Protocol)	"search/bind"
(Robert	Fleming,	Magnus	Hagander)

DN	(Distinguished	Name)	

samehost	samenetpg_hba.conf	(Stef	Walter)

IP

SSL	(Craig	Ringer)

E.98.3.1.7.	

	 pg_stat_activity	(Dave	Page)



SQLSTATE(%e)	log_line_prefix	(Guillaume	Smet)

UTF16Windows	(Itagaki	Takahiro)

WindowsPostgreSQL

E.98.3.1.8.	

pg_stat_reset_shared('bgwriter')		(Greg	Smith)

	pg_stat_reset_single_table_counters()	

pg_stat_reset_single_function_counters()	(Magnus

Hagander)

E.98.3.1.9.	

database/role	combinations	(Alvaro	Herrera)

	 pg_db_role_setting	 psql\drds	 pg_roles,

pg_shadow,		 pg_user	

bonjour	BonjourBonjour	(Tom	Lane)

off	Bonjour

enable_material		(Robert	Haas)

onoff	

log_temp_files		(Robert	Haas)



postgresql.conf	(Peter	Eisentraut)

	 postgresql.conf

	(Tom	Lane)

ALTER	ROLE/DATABASE	SET		 SET	

E.98.3.2.	

LIMITSELECT	FOR	UPDATE/SHARE		(Tom	Lane)

SELECT	FOR	UPDATE	LIMIT	 FOR	UPDATEORDER	BY	 FOR

UPDATE

SQLLIMIT/OFFSET		(Tom	Lane)

	(Hitoshi	Harada)

CURRENT	ROW	 ROWS	n	PRECEDING/FOLLOWING

SELECT	INTOCREATE	TABLE	AS		(Boszormenyi	Zoltan)

COUNT

E.98.3.2.1.	Unicode	

U&	Unicode16	(Peter	Eisentraut)



E'...'	Unicode	(Marko	Kreen)

E.98.3.3.	

CREATE	DATABASE	(Andres	Freund,	Greg	Stark)

	 TOAST	(Tom	Lane)

		(Bruce	Momjian)

MAIN		(Kevin	Grittner)

MAINTOAST	

E.98.3.3.1.	ALTER	TABLE

ALTER	TABLE	DROP	COLUMNALTER	TABLE	DROP	CONSTRAINT	 IF	EXISTS

(Andres	Freund)

ALTER	TABLEWAL	(Itagaki	Takahiro)

WAL	I/O

ALTER	TABLE	table	ADD	COLUMN	col	serial	(Tom	Lane)

E.98.3.3.2.	CREATE	TABLE

CREATE	TABLE	...	LIKECOMMENTS	STORAGE	(Itagaki	Takahiro)

CREATE	TABLE	...	LIKE	(Itagaki	Takahiro)

SQLCREATE	TABLE	...	OF	type	(Peter	Eisentraut)



E.98.3.3.3.	

	(Dean	Rasheed)

UPDATE	tab	SET	col	=	col	+	1	 DEFERRABLE		

SQL

	(Jeff	Davis)

	 CREATE	TABLE	CONSTRAINT	...	EXCLUDE		

	

	(Itagaki	Takahiro)

Key	(x)=(2)	already	exists

E.98.3.3.4.	

GRANT/REVOKE	IN	SCHEMA		(Petr	Jelinek)

ALTER	DEFAULT	PRIVILEGES		(Petr	Jelinek)

	

GRANT/REVOKE(BLOB)	(KaiGai	Kohei)

		



E.98.3.4.	

LISTEN/	NOTIFY		(Joachim	Wieland)

NOTIFY	"payload"	(Joachim	Wieland)

LISTEN/NOTIFY

CLUSTER	(Tom	Lane)

E.98.3.4.1.	COPY

COPY	...	CSV	FORCE	QUOTE	*	(Itagaki	Takahiro)

*FORCE	QUOTE""

COPY	(Robert	Haas,	Emmanuel	Cecchet)

COPY	

E.98.3.4.2.	EXPLAIN

EXPLAINXMLJSONYAML	(Robert	Haas,	Greg	Sabino	Mullane)

EXPLAIN

BUFFERSEXPLAIN	ANALYZE		(Itagaki	Takahiro)



	 log_statement_stats	

EXPLAIN	(Robert	Haas)

EXPLAIN	(Robert	Haas)

EXPLAIN	

E.98.3.4.3.	VACUUM

VACUUM	FULL		(Itagaki	Takahiro,	Tom	Lane)

	 VACUUM	FULL	

VACUUM	(Itagaki	Takahiro)

VACUUM	

E.98.3.4.4.	

CREATE	INDEX		(Tom	Lane)

		(Tom	Lane)

	(Tom	Lane)

GiSTpoint_ops	(Teodor	Sigaev)

GiSTpoint	 point	<@	polygon	 PostGIS



GIN	(Teodor	Sigaev)

E.98.3.5.	

bytea		(Peter	Eisentraut)

bytea_output	bytea	 PostgreSQL	9.0Libpq

PQescapeByteaConn()	9.0libpq

	

extra_float_digits	3	(Tom	Lane)

extra_float_digits2	3 float4	 pg_dump33

int2vector	(Caleb	Welton)

E.98.3.5.1.	

	(Teodor	Sigaev)

	(Teodor	Sigaev)

	(Teodor	Sigaev)

URL	(Tom	Lane)

E.98.3.6.	



	(Pavel	Stehule)

ab	func(a	:=	7,	b	:=	12)func(b	:=	12,	a	:=	7)

	UTF-8	(Tom	Lane)

	LATIN1	 ASCII	 UTF-8

to_char()	(EEEE)		(Pavel	Stehule,	Brendan	Jurd)

to_char()FM YYY	YYY	(Bruce	Momjian,	Tom	Lane)

YYYY

to_char()Windows		(Hiroshi	Inoue,	Itagaki	Takahiro,	Bruce

Momjian)

"" 	"" 	(Teodor	Sigaev)

&&()	 @><@/		 "true"	

E.98.3.6.1.	

	ORDER	BY	(Andrew	Gierth)

array_agg(a	ORDER	BY	b)	

DISTINCT	(Andrew	Gierth)

string_agg()		(Pavel	Stehule)

DISTINCT STRICT	NULL	(Andrew	Gierth)



agg(DISTINCT	x)NULL	xagg()	DISTINCT

E.98.3.6.2.	

bitget_bit()	set_bit() bytea	(Leonardo	F)

bitbyteaOVERLAY()	(Leonardo	F)

E.98.3.6.3.	

pg_table_size()	pg_indexes_size()	pg_relation_size()	(Bernd

Helmle)

has_sequence_privilege()	(Abhijit	Menon-Sen)

information_schema	SQL:2008	(Peter	Eisentraut)

information_schemacharvarchar		(Peter	Eisentraut)

information_schema	(Joachim	Wieland)

E.98.3.6.4.	

DO		(Petr	Jelinek,	Joshua	Tolley,	Hannu	Valtonen)

	

SQL	(Itagaki	Takahiro)

	 UPDATESET

WHENCREATE	TRIGGER		(Itagaki	Takahiro)



WHEN	

E.98.3.7.	

OR	REPLACE	CREATE	LANGUAGE	(Tom	Lane)

	PL/pgSQL

E.98.3.7.1.	PL/pgSQL

PL/pgSQL	(Bruce	Momjian)

PL/pgSQL	(Tom	Lane)

	 plpgsql.variable_conflict	#variable_conflict

PL/pgSQL

PL/pgSQL	(Tom	Lane)

	PL/pgSQL

	(Tom	Lane)

	

if	TG_OP	=	'INSERT'	and	NEW.col1	=	...	then



PL/pgSQL	(Pavel	Stehule)

PL/pgSQL	(Steve	Prentice)

CONST	DBMSes	

PL/pgSQL	(Tom	Lane)

PL/pgSQLcountALL	MOVE	FORWARD/BACKWARD	(Pavel	Stehule)

PL/pgSQLWHERE	CURRENT	OF	(Tom	Lane)

PL/pgSQLOPEN	cursor	FOR	EXECUTE		(Pavel	Stehule,

Itagaki	Takahiro)

USING

E.98.3.7.2.	PL/Perl

PL/Perl quote_literal(),	quote_nullable(),	quote_ident(),

encode_bytea(),	decode_bytea(),	looks_like_number(),

encode_array_literal(),	encode_array_constructor()	(Tim

Bunce)

plperl.on_init	PL/Perl	(Tim	Bunce)

plperl.on_plperl_init	plperl.on_plperlu_init	

PL/PerlEND	(Tim	Bunce)

END



PL/Perluse	strict	(Tim	Bunce)

Perl	strict	plperl.use_strict	

PL/Perlrequire	(Tim	Bunce)

	

Perl5.10PL/Perl use	feature	(Tim	Bunce)

PL/Perl	(Andrew	Dunstan)

E.98.3.7.3.	PL/Python	

PL/PythonUnicode	(Peter	Eisentraut)

/

PL/Pythonbytea	(Caleb	Welton)

PL/PythonBytea	PostgreSQL	 bytea Bytea	PL/Python

PL/Pythonarrays	(Peter	Eisentraut)

SQLPython	(Peter	Eisentraut)

Python	3PL/Python	(Peter	Eisentraut)

plpython3u	Python	2

PL/Python	(Peter	Eisentraut)



E.98.3.8.	

--analyze-onlyvacuumdb		(Bruce	Momjian)

E.98.3.8.1.	psql

/ psql		SQL	(Pavel	Stehule,	Robert	Haas)

:'var'var	 :"var"

psql	UTF-8Unicode	(Itagaki	Takahiro)

UTF-8	Windows

psql	--file	-	--single-transaction	(Bruce	Momjian)

psql psql		(Tom	Lane)

psql	(Itagaki	Takahiro)

\timing "quiet"	(Peter	Eisentraut)

E.98.3.8.1.1.	psql	

psql	(Roger	Leigh)

\pset	linestyle	old-ascii

psql\pset	linestyle	unicode	Unicode	(Roger	Leigh)

E.98.3.8.1.2.	psql	\d	

\d	(Damien	Clochard)



\d \d+

\d	index_name	(Khee	Chin)

\d+ \d	(Peter	Eisentraut)

E.98.3.8.2.	pg_dump

pg_dump/pg_restore	--clean		(Itagaki	Takahiro)

pg_dumpstandard_conforming_strings		(Tom	Lane)

pg_restore	

pg_restore	(Tom	Lane)

9.0	

pg_dump	(Taro	Minowa	(Higepon))

pg_dump	--verbose	pg_dump	(Jim	Cox,	Tom	Lane)

pg_restore	(Tom	Lane)

E.98.3.8.3.	pg_ctl



pg_ctl	postmaster	(Tom	Lane)

pg_ctlpostmaster	postmaster

pg_ctl initdb	(Zdenek	Kotala)

E.98.3.9.	

E.98.3.9.1.	libpq

libpq	PQconnectdbParams()	PQconnectStartParams()	(Guillaume

Lelarge)

PQconnectdb()PQconnectStart()	null

libpq	PQescapeLiteral()	PQescapeIdentifier()	(Robert	Haas)

SQL	 PQescapeStringConn()

(.pg_service.conf)		(Peter	Eisentraut)

libpq	(Peter	Eisentraut)

libpqTCP	keepalive		(Tollef	Fog	Heen,	Fujii	Masao,	Robert
Haas)

KeepaliveTCP

libpq	SIGPIPE	(Jeremy	Kerr)

.pgpass		(Bruce	Momjian)



SSL	(Tom	Lane)

SSL

E.98.3.9.2.	ecpg

SQLDA	SQL	Descriptor	Area	 ecpg	(Boszormenyi	Zoltan)

DESCRIBE	OUTPUT	]	ecpg	(Boszormenyi	Zoltan)

ECPGtransactionStatus		(Bernd	Helmle)

ecpg	Informixstring	(Boszormenyi	Zoltan)

ecpgnewold		(Michael	Meskes)

ecpgfree()	(Michael	Meskes)

ecpg_dynamic_type()SQL3	(Michael	Meskes)

OIDOID

64longlong	long	(Michael	Meskes)

E.98.3.9.2.1.	ecpg	

ecpg	(Boszormenyi	Zoltan)

OPEN DECLARE	 ecpgInformix

ecpg	(Boszormenyi	Zoltan)

ecpgFETCHMOVE	FROMIN	(Boszormenyi	Zoltan)



E.98.3.10.	

	(Bruce	Momjian)

configure	--disable-thread-safety

Linux	(Alex	Hunsaker,	Tom	Lane)

/proc/self/oom_adjLinux	OOMpostmasterOOM	

postmasterOOM	 LINUX_OOM_ADJ

E.98.3.10.1.	Makefiles

Makefileworld	install-worldinstallcheck-world	(Andrew

Dunstan)

allinstallinstallcheck	 HTML contrib	ecpg

PGXS	Makefiles	(Mark	Cave-Ayland)

Makefile HTML	PostgreSQL	(Peter	Eisentraut,	Bruce
Momjian)

E.98.3.10.2.	Windows

64Windows	64	(Tsutomu	Yamada,	Magnus	Hagander)

Windows

Visual	Studio	2008	(Magnus	Hagander)

E.98.3.11.	



tar	(Peter	Eisentraut)

HTMLdoc/src/sgml/html/	

	(Tom	Lane)

PL/pgSQL

	(Tom	Lane,	Greg	Stark)

pg_constraint	pg_trigger	(Tom	Lane)

pg_constraint.pgconstrname	

pg_constraint.conindid	pg_trigger.tgconstrindid		(Tom

Lane)

	(Fujii	Masao)

contribPL/PythonPL/Perl	 (Peter	Eisentraut,	Andrew	Dunstan)

	(Tom	Lane,	Alvaro	Herrera)

"" pg_attribute	(John	Naylor)

INSERT/UPDATE/DELETE	execMain.c	(Marko	Tiikkaja)



ModifyTable

psqlSQL	(Peter	Eisentraut)

100	(Tom	Lane)

ERRCODE_INVALID_PASSWORD	SQLSTATE	(Bruce	Momjian)

	(Bruce	Momjian)

PostgreSQL		(Bruce	Momjian)

HTMLMakefile		(Peter	Eisentraut)

DocBook	XSL	 Docbook2X	(Peter	Eisentraut)

PL/Perl	(Tim	Bunce)

PL/Perl	(Alexey	Klyukin)

E.98.3.11.1.	

	

Autoconf	2.63configure	(Peter	Eisentraut)

Flex	2.5.31CVS	(Tom	Lane)



Perl5.8CVS	(John	Naylor,	Andrew	Dunstan)

E.98.3.11.2.	

BonjourAPI	(Tom	Lane)

BonjourOS	X	10.3	APIApple

SuperH	(Nobuhiro	Iwamatsu)

GCC	(Kurt	Harriman)

64	(Tom	Lane)

LDFLAGS	(Tom	Lane)

LDFLAGS	 LDFLAGS_EXLDFLAGS_SL

E.98.3.11.3.	

C++	(Kurt	Harriman,	Peter	Eisentraut)

C++	 C++	 extern	"C"	{	}

AggCheckCallContext()	C	(Hitoshi	Harada)

SearchSysCache()		(Robert	Haas)

9.1

fastgetattr()heap_getattr()	NULL	(Robert	Haas)



typanalyzeVacAttrStats.attr		(Tom	Lane)

	

E.98.3.11.4.		Hook

hookColumnRefParamRef	(Tom	Lane)

hook	(Itagaki	Takahiro)

E.98.3.11.5.	

contrib/pg_upgrade		(Bruce	Momjian)

PostgreSQL/	PostgreSQL	8.38.49.0

	relfilenode		(Bruce	Momjian)

pg_typepg_enum	OIDs	(Bruce	Momjian)

PostgreSQL	(Bruce	Momjian)

E.98.3.12.	

(-j)	contrib/pgbench	(Itagaki	Takahiro)

pgbenchCPUpgbench

\shell\setshell	contrib/pgbench	(Michael	Paquier)



contrib/dict_xsyn		(Sergey	Karpov)

matchorigmatchsynonymskeepsynonyms

contrib/unaccent	(Teodor	Sigaev)

zhong	

dblink_get_notify()	contrib/dblink	(Marcus	Kempe)

dblink

contrib/dblink	(Tom	Lane)

dblink_build_sql_insert()	

contrib/hstore	B-tree hstore	GROUP	BYDISTINCT

(Andrew	Gierth)

hstore	PostgreSQL

contrib/passwordcheck		(Laurenz	Albe)

contrib/pg_archivecleanup		(Simon	Riggs)

archive_cleanup_command	

contrib/auto_explain		(Andrew	Dunstan)



contrib/pg_stat_statements	(Itagaki	Takahiro)

contrib/start-scripts/linux	/proc/self/oom_adjLinux	(OOM)

	(Alex	Hunsaker,	Tom	Lane)

	9.0.1 	8.4.22
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E.99.		8.4.22

:	 2014-07-24

8.4.21	 8.4 	E.121	

PostgreSQL8.4.X	



E.99.1.		8.4.22

8.4.X/

GiST	

8.4.19 	E.102	



E.99.2.	

bitcontrib/btree_gist		(Heikki	Linnakangas)

	 bitbit	varying

GIN	(Heikki	 Linnakangas)

ReceiveSharedInvalidMessages	 	(Andres	Freund)

-	(David	Rowley)

	 WHERE	x	IN	(SELECT	y,	generate_series(1,10)	FROM	t	GROUP	

detoast(Tom	Lane)

TOAST	

"record	type	has	not	been	registered"		(Tom	Lane)

	(Tom	Lane)

FROM	(Tom	Lane)

	(Tom	Lane,	Arthur	O'Dwyer,	Greg	Stark)

hungarian.stop	(Tom	Lane)



	(Andres	Freund)

CREATE	INDEXCLUSTER	

PREPARE	TRANSACTION	 pg_stat_activity.xact_start	(Andres	Freund)

PREPARE	

REASSIGN	OWNED	 (Álvaro	Herrera)

postmaster	(Tom	Lane)

postmaster SIGINT	

make	checkpostmastersUnix	(Noah	Misch)

bootstrap	 	

Windows	 postmasterTCP

DEFAULT_PGSOCKET_DIR	 make	check

WindowsPGC_BACKEND	 log_connections

Windows	(Nikhil	Deshpande)

@ initdb	pg_upgradeWindows

OS	X libpython	(Tom	Lane)

Xcode	5.0Python



	 libpq	(Shin-ichi	Morita,	Tom	Lane)

libpq	 "" 	

libpqLDAP	(Laurenz	Albe)

pg_restore	(Tom	Lane)

9.0 pg_dump	

contrib/pgcrypto	 (Marko	Kreen)

contrib/uuid-osspOSSP	UUID	(Tom	Lane)

UUID /dev/urandom	

tzdata2014e	 DATCrimeaEgyptMorocco

	9.0 	8.4.21



PostgreSQL	9.6.0	
	E.	



E.100.		8.4.21

:	 2014-03-20

8.4.208.4	 	E.121	

PostgreSQL201478.4.X	



E.100.1.		8.4.21

8.4.X/

8.4.19 	E.102	



E.100.2.	

GIN	(Heikki	Linnakangas)

	 GIN512

	(Tom	Lane)

OVERLAPS	(Joshua	Yanovski)

SQL	

AccessShareLock	(Dean	Rasheed)

pg_dump	 INSERT/UPDATE/DELETE	

ShareLock

ERROR	(Tom	Lane)

syslog()	

tzdata20014a	 DSTFijiTurkeyIsraelUkraine

	8.4.22 	8.4.20
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E.101.		8.4.20

:	 2014-02-20

8.4.198.4	 	E.121	

PostgreSQL201478.4.X	



E.101.1.		8.4.20

8.4.X/

8.4.19 	E.102	



E.101.2.	

GRANT	...	WITH	ADMIN	OPTION	 (Noah	Misch)

ADMIN	OPTION	

(CVE-2014-0060)

PL	(Andres	Freund)

CREATE	FUNCTIONPL	 SQL	

DDL	(Robert	Haas,	Andres	Freund)

	 DDL

	(Noah	Misch)

MAXDATELENinterval	 interval_out()	

(CVE-2014-0063)

	(Noah	Misch,	Heikki	Linnakangas)

	 	(CVE-2014-0064)

	(Peter	Eisentraut,	Jozef	Mlich)

strlcpy()	 	

crypt()NULL	(Honza	Horak,	 Bruce	Momjian)



crypt()NULL contrib/chkpass	NULL	

(CVE-2014-0066)

make	check	(Noah	Misch,	Tom	Lane)

make	check"trust"	 	

0067)

WAL	(Greg	Stark,	Tom	Lane)

WAL	 	

GINWAL	(Heikki	Linnakangas)

	(Robert	Haas)

MyProc

errno	(Christian	Kruse)

HINT

ereport()	(Tom	Lane)

	

OpenSSL	(Alexander	Kukushkin)

SSL



Unicode( U&"..."	syntax)	(Tom	Lane)

	

	 WHERE	(...	x	IN	(SELECT	...)	...)	IN	(SELECT	...)

Lane)

ANALYZE	 "" 	(Tom	Lane)

ANALYZE	

ALTER	TABLE	...	SET	TABLESPACE	 	(Stephen	Frost)

CREATE	TABLE	 ALTER	TABLE

CASE	 "cannot	accept	a	set"	(Tom	Lane)

pgstat	(Kevin	 Grittner)

	(Tom	Lane)

CASCII	 CygwinC

plainto_tsquery()	 (Heikki	Linnakangas)

memmove()memcpy()	

SHIFT_JIS	(Tatsuo	Ishii)

Windows PQhost()	(Fujii	Masao)



localhost

COPY	TO	STDOUT/FROM	STDINlibpq	psql	(Tom	Lane)

COPY	FROM	STDIN	9.2	

ecpg	(MauMau)

ecpg	(Michael	Meskes)

contrib/dblink	(Joe	Conway)

contrib/isnISMN	(Fabien	Coelho)

	(Peter	Eisentraut)

MingwCygwin bin	 libpq	DLL	(Andrew	Dunstan)

MSVC	 psqlDLL

HISTORYsrc/test/regress/README		(Tom	Lane)

HTMLPDF	

tzdata2013i	 DSTJordanCuba

Asia/Riyadh87Asia/Riyadh88	Asia/Riyadh89IANA	
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E.102.		8.4.19

:	 2013-12-05

8.4.188.4	 	E.121	



E.102.1.		8.4.19

8.4.X/

	

8.4.17	 	E.104	



E.102.2.	

VACUUM	 relfrozenxid	(Andres	Freund)

VACUUM	 relfrozenxid2^31	

	

vacuum_freeze_table_age		

txid_current()	<	2^31	

GIN	(Heikki	Linnakangas)

SELECTSELECT		(Tom	Lane)

	(Tom	Lane)

JOIN

	(Andres	Freund)

	(Peter	Eisentraut)

int2vectoroidvector	(Tom	Lane)

int2	oid



SQLGMT	(Tom	Lane)

	 GMT

Windows	(Tom	Lane)

pg_ctl	(Naoya	Anzai	and	Tom	Lane)

Windows

pg_dumpallALTER	DATABASE	SET	 default_transaction_read_only

(Kevin	Grittner)

ecpgvarchar	 (Zoltán	Böszörményi)

contrib/lo	(Marc	Cousin)

tzdata2013h	 DSTArgentinaBrazilJordanLibya
LiechtensteinMoroccoPalestine	 IndonesiaWIBWIT
WITA
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E.103.	8.4.18

:	 2013-10-10

8.4.178.4	 	E.121	



E.103.1.	8.4.18

8.4.X/

8.4.17	 	E.104	



E.103.2.	

	(Andrew	Dunstan)

PostgreSQLASCII

lo_open()(Heikki	Linnakangas)

work_mem24GB	 (Stephen	Frost)

SSLlibpq(Stephen	Frost)

NULL(Andrew	Gierth)

col	IS	NOT	TRUE	col	IS	NOT	FALSENULL

WHEREUNION/INTERSECT	(Tom	Lane)

SELECTUNION	INTERSECT

"failed	to	locate	grouping	columns"	(Tom	Lane)

	(Tom	Lane)

CREATE	INDEX	CONCURRENTLY(Tom	Lane)

regexp_matches()(Jeevan	Chalke)

'^'



(Heikki	Linnakangas)

(Jeevan	Chalke)

CREATE	FUNCTIONSET	 (Tom	Lane)

pgp_pub_decrypt()(Marko	Kreen)

(Heikki	Linnakangas)

( ROLLBACK)	(Tom	Lane)

"infinity"	(Tom	Lane)

C99 inf+inf-inf	infinity+infinity-infinity	

(Rafal	Rzepecki,Tom	Lane)

IsraelMoroccoPalestineParaguayDSTDST	
Macquarie	Island(Tom	Lane)
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E.104.	8.4.17

:	 2013-04-04

8.4.168.4	 	E.121	



E.104.1.	8.4.17

8.4.X/

GiST	 REINDEXGiST

8.4.10 	E.111	



E.104.2.	

postmasterOpenSSL(Marko	Kreen)

contrib/pgcrypto	 postmaster

2013-1900)

GiST "" (Alexander	Korotkov)

"" gist_box_same	GiST	 boxpolygoncircle

REINDEXGiST	 gist_box_same

		 contrib/btree_gistGiST	

	 	 	

GiST(Tom	Lane)

				

(Tom	Lane,Don	Porter)

(Tom	Lane)

to_char()ASCII(Tom	Lane)

	Turkish "I""i"

1999-12-31	24:00:00(Tom	Lane)



"picksplit" (Josh	Hansen,	Tom	Lane)

	GiST		

	 /(Tom	Lane)

PL/Perl spi_prepare()(Alex	Hunsaker,	Tom	Lane)

pg_dumpall	 "="(Heikki	Linnakangas)

pg_dump(Heikki	Linnakangas)

pg_dump(Michael	Paquier)

			DDL

contrib/pg_trgmsimilarity()	(Tom	Lane)

NaN

Chile,	Haiti,	Morocco,	ParaguayRussianDST	

Russia CHOT,	GET,	IRKT,	KGT,	KRAT

TKT,	VLAT,	WST,	YAKT,	YEKT	 VOLT	(Europe/Volgograd)

(Antarctica/Macquarie)

8.4.18 8.4.16
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E.105.	8.4.16

Release	Date:	2013-02-07

8.4.158.4	 	E.121	



E.105.1.	8.4.16

8.4.X/

8.4.10 	E.111	



E.105.2.	

SQL enum_recv(Tom	Lane)

	 SQL	 	
0255)

(Heikki	Linnakangas)

SQLSELECT(Tom	Lane)

pg_tablespace(Stephen	Frost,	Tom	Lane)

pg_tablespace	 CREATE	DATABASEDROP	DATABASE	

DROP	OWNED(Álvaro	Herrera)

vacuum_freeze_table_age	(Andres	Freund)

	 vacuum_freeze_min_age		 	

RowExprXmlExpr	(Andres	Freund,	Tom	Lane)

	 CREATE	TABLE	LIKE	INCLUDING	INDEXES

(Jeff	Davis)



to_date()(Hitoshi	Harada)

ASCIIWindows(Alexander	Law,	Noah	Misch)

psql

	 psql\?(Meng	Qingzhong)

libpqPQprintTuples(Xi	Wang)

PostgreSQL	

ecpglib(Chen	Huajun)

MSVC ecpg_compat	pgtypes(Jiang	Guiqing)

	libedit/libreadline(Christoph	Berg)

Windows(Magnus	Hagander)

Windows pgxs	.exe(Zoltan	Boszormenyi)

FET	(Tom	Lane)

8.4.17 8.4.15
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E.106.	8.4.15

:	 2012-12-06

8.4.14	 8.4 	E.121	



E.106.1.	8.4.15

8.4.X/

8.4.10 	E.111	



E.106.2.	

CREATE	INDEX	CONCURRENTLY(Andres	Freund,	Tom	Lane)

pg_index CREATE	INDEX	CONCURRENTLY			

	 	 CREATE	INDEX	CONCURRENTLY	

(Hitoshi	Harada)

(Tom	Lane)

	 	 foo WHERE	COALESCE(foo,	0)	=	0

(Tom	Lane)

(Tom	Lane)

NOT	IN WHERE	(a,	b)	NOT	IN	(SELECT	x,	y	FROM	...)	byint4

AFTER	ROW	UPDATE/DELETE	 (Andres	Freund)

	 	 	

ALTER	COLUMN	TYPE(Pavan	Deolasee)

8.4	8.4

REASSIGN	OWNED(Álvaro	Herrera)



pg_attribute(Tom	Lane)

	9.3	

INSERT	INTO	table	DEFAULT	VALUES	(Tom	Lane)

UNION/INTERSECT/EXCEPT	(Tom	Lane)

-1(Xi	Wang,	Tom	Lane)

(Hitoshi	Harada)

Unix	(Tom	Lane,	Andrew	Dunstan)

	 ""

(Tom	Lane)

pg_ctlpostmaster.pid(Heikki	Linnakangas)

client_encoding	 SJIS psql

tarpg_dump	 restore.sql(Tom	Lane)

	 	 --inserts

pg_restorePOSIX	tar(Brian	Weaver,	Tom	Lane)

pg_dumptar	 POSIX9.3	



	 pg_resetxlogpostmaster.pid	(Tom	Lane)

pg_resetxlog	postmaster

libpqlo_import()	lo_export()I/O	(Tom	Lane)

ecpg	(Muhammad	Usama)

contrib/pageinspectbtree	 	(Tom	Lane)

pgxsAIX	(Tom	Lane)

AIX

Cuba,	Israel,	Jordan,	Libya,	Palestine,	Western	 SamoaBrazilDST	
tzdata2012j
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E.107.	8.4.14

:	 2012-09-24

8.4.138.4	 	E.121	



E.107.1.	8.4.14

8.4.X/

8.4.10 	E.111	



E.107.2.	

	CTE(Tom	Lane)

WITH

GiST(Alexander	Korotkov,Robert	Haas,	Tom	Lane)

GiST

(Tom	Lane)

Xgrant X	grant	

PL/Perl SIGFPE(Andres	Freund)

Perl SIGFPESIG_IGN		 PL/PerlPostgres

PL/Perl	PL/Perl(Tom	Lane)

PL/Perl(Tom	Lane)

Linux	 PL/Perl pthread.h	 PL/Perl

FijiDST tzdata2012f
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E.108.	8.4.13

:	 2012-08-17

8.4.12	 8.4	 	E.121	



E.108.1.	8.4.13

8.4.X/

8.4.10 	E.111	



E.108.2.	

XML/URL(Noah	Misch,	Tom	Lane)

xml_parse()URLDTD	 XML	

contrib/xml2	xslt_process()/URL(Peter	Eisentraut)

libxsltURL	 	

xslt_process()/URL	

btree(Noah	Misch)

XID	 	 btree	

(Tom	Lane)

ALTER	SEQUENCE	 nextval()

serial	 ALTER	SEQUENCE	OWNED	BY

pg_start_backup()	 backup_labelfsync	(Dave	Kerr)

9.1fsync(Robert	Haas)

	9.1

autovacuum(Tom	Lane)

	 deadlock_timeoutautovacuum



autovacuum(Robert	Haas)

	 log_truncate_on_rotation

WITH	 (UNION/INTERSECT/EXCEPT)(Tom	Lane)

	 GROUP	BYORDER	BY(Tom	Lane)

CREATE	TABLECHECK	 (Tom	Lane)

	 LIKEINHERITSCREATE	TABLE		

ARRAY(SELECT	...)	(Heikki	Linnakangas,	Tom	Lane)

(Tom	Lane)

^(foo)?bar	

interval	 hh:mm	hh:mm:ss(Amit	Kapila,	Tom	Lane)

contrib/xml2xslt_process()(Tom	Lane)

MoroccoTokelauDST tzdata2012e

8.4.14 8.4.12



PostgreSQL	9.6.0	
	E.	



E.109.	8.4.12

:	 2012-06-04

8.4.11	8.4	 	E.121	



E.109.1.	8.4.12

8.4.X/

8.4.10	 	E.111	



E.109.2.	

contrib/pgcryptoDEScrypt()	 (Solar	Designer)

0x80		DES		(CVE-2012-2143)

SECURITY	DEFINERSET(Tom	Lane)

(CVE-2012-2655)

timestamp	UTC16(Tom	Lane)

15	

DST	(Tom	Lane)

	 DSTDST

textnamecharname	(Karl	Schnaitter)

to_tsquery()(Heikki	Linnakangas)

PlaceHolderVars	(Tom	Lane)

SELECT	 9.1	

pg_attribute(Tom	Lane)

pg_attribute	 shared_buffers	 	



(Merlin	Moncure)

PGSemaphoreLock()	 ImmediateInterruptOKWindows(Tom	Lane)

	

(Abbas	Butt,	Tom	Lane)

()	 	

COPY	FROM(Tom	Lane)

E'\\0'	 8.4

autovacuum(Heikki	Linnakangas)

ANALYZE	

(Andrew	Dunstan)

SIGHUP	(Tom	Lane)

GINWAL(Tom	Lane)

PL/pgSQL RETURN	NEXT(Joe	Conway)

PL/pgSQL GET	DIAGNOSTICS	(Tom	Lane)



psql(\x)	 (Peter	Eisentraut)

pg_dump	(Jeff	Janes,	Tom	Lane)

		

contrib/dblinkdblink_exec()	(Tom	Lane)

contrib/dblink	(Kyotaro	Horiguchi)

Antarctica,	Armenia,	Chile,	Cuba,	Falkland	 Islands,	Gaza,	Haiti,
Hebron,	Morocco,	Syria	Tokelau	IslandsDST	 tzdata

8.4.13 8.4.11



PostgreSQL	9.6.0	
	E.	



E.110.	8.4.11

:	 2012-02-27

8.4.108.4	 	E.121	



E.110.1.	8.4.11

8.4.X/

8.4.10 	E.111	



E.110.2.	

CREATE	TRIGGER(Robert	Haas)

		

SSL(Heikki	Linnakangas)

libpq32SSL	 	

pg_dump(Robert	Haas)

pg_dumpSQL	 	

btree(Tom	Lane)

VACUUM		

(Tom	Lane)

			

ALTER	USER/DATABASE	SET	(Heikki	Linnakangas)

default_text_search_config	default_tablespacetemp_tablespaces

				

(Tom	Lane)

	 	 	



WALOID(Tom	Lane)

OID	 	

*(Tom	Lane)

	

	

inet/cidr(Heikki	Linnakangas)

PostgreSQL201112		btree

SQL	 CREATE	TABLE	AS/SELECT	INTO(Tom	Lane)

	

Windowssyslogger(MauMau)

Windows

plpgsqlI/O(Andres	Freund,	Jan	Urbanski,	Tom	Lane)

pg_dump(Tom	Lane)

pg_dump						

INSERT pg_restore	(Tom	Lane)



2011 pg_restore		 --inserts--column-inserts

ecpgDEALLOCATE	 AT(Michael	Meskes)

	

contrib/intarrayint[]	&int[]	 (Guillaume	Lelarge)

1	1	

contrib/pgcrypto	encrypt_iv()decrypt_iv()(Marko	Kreen)

	

contrib/test_parser(Paul	Guyot)

	 contrib/test_parser

	 ARMspinlocks __sync_lock_test_and_set()	(Martin	Pitt)

SWPBARMv6	 ARM	

gcc	 -fexcess-precision=standard(Andrew	Dunstan)

gcc

FreeBSDPython(Chris	Rees)

FreeBSD	



8.4.12 8.4.10



PostgreSQL	9.6.0	
	E.	



E.111.	8.4.10

:	 2011-12-05

8.4.9	8.4	 	E.121	



E.111.1.	8.4.10

8.4.X/

information_schema.referential_constraints	 	

8.4.8 	E.113	



E.111.2.	

information_schema.referential_constraints(Tom	Lane)

	 	

initdb			 information_schema

SHAREDIR/information_schema.sql		 SHAREDIR pg_config	--

sharedir

GINWAL(Tom	Lane)

	

	 CREATE	TABLE	dest	AS	SELECT	*	FROM	src	INSERT	INTO	dest

SELECT	*	FROM	srcTOAST(Tom	Lane)

ALTER	TABLE	ADD	COLUMN	 	

toastsyscache(Tom	Lane)

"pg_toast_2619toastNNNNN0" 	toast

(Tom	Lane)

	 		

OUTSQL(Tom	Lane)

DatumGetInetP()1inet	 	 DatumGetInetPP()



	 DatumGetInetP()	

money(Tom	Lane)

lc_monetary		 money

	transform_null_equals	CASE	foo	WHEN	NULL	...	(Heikki

Linnakangas)

transform_null_equals	 foo	=	NULL	 CASE

(Tom	Lane)

	 ON	UPDATE	CHECK	ON	UPDATE	 CHECK				

"RI_ConstraintTrigger_NNNN"			9.2				

(Greg	Matthews)

Windows	(Tom	Lane)

pg_settings

psql(Robert	Haas)

pg_dump	rowtype(Tom	Lane)

xsubppPL/Perl	 (David	Wheeler	Alex	Hunsaker)



contrib/dict_int	contrib/dict_xsyn(Tom	Lane)

palloc()	

pgstatindex()	(Robert	Haas)

VPATH(Peter	Eisentraut)

(Peter	Eisentraut)

C	 VPATH

Windows(Tom	Lane)

"" CST6	CST6CDT	DST

Brazil,	Cuba,	Fiji,	Palestine,	RussiaSamoaDST	
British	East	Africa

8.4.11 8.4.9



PostgreSQL	9.6.0	
	E.	



E.112.	8.4.9

:	 2011-09-26

8.4.88.4	 	E.121	



E.112.1.	8.4.9

8.4.X/

8.4.8 	E.113	



E.112.2.	

(Tom	Lane)

	

GiST(Heikki	Linnakangas)

tsvector_concat()(Tom	Lane)

"standalone" xml_recv	(Tom	Lane)

pg_options_to_tableNULL(Tom	Lane)

ANALYZESJIS-2004(Noah	Misch)

bgwriter(Simon	Riggs)

relcache(Tom	Lane)

Window		



GiST(Tom	Lane)

GiST	 GiST	

	plpgsql RETURN	NEXT(Tom	Lane)

(Tom	Lane)

(Tom	Lane)

selectPlaceHolderVar(Tom	Lane)

EXISTS(Tom	Lane)

(Tom	Lane)

EXPLAIN(Tom	Lane)

"bogus	varno"

WALgcc	4.6.0(Tom	Lane)

VALUES(Tom	Lane)



SELECT	FOR	UPDATE/SHARE(Tom	Lane)

VACUUMpg_class.reltuples/relpages	(Tom	Lane)

vacuumautovacuum

(Tom	Lane)

CLUSTERTOAST(Tom	Lane)

"peer"(Tom	Lane)

SSPI(Ahmed	Shinwari,Magnus	Hagander)

SSPI ""

pg_hba.confhostssl	SSL(Tom	Lane)

pg_srand48typo	(Andres	Freund)

	 srandom

LIMITOFFSET2^63	 (Heikki	Linnakangas)

generate_series()	int4int8(Robert	Haas)

to_char()(Marti	Raudsepp)



FM	

pg_size_pretty()2^63(Tom	Lane)

typmodplpgsql(Tom	Lane)

initdb(Heikki	Linnakangas)

Windows ""

8.3 pg_upgradetoastrelfrozenxid	 (Bruce	Momjian)

pg_clog

pg_ctl	Windows(MauMau)

COPYpsql(Tom	Lane)

standard_conforming_strings	pg_restore(Tom	Lane)

standard_conforming_stringson	 pg_restore

pg_restore(Tom	Lane)

libpqLDAP(Albe	Laurenz)

libpqI/OSSL(Martin	Pihlak,	Tom	Lane)



libpq(Tom	Lane)

SSL fork()	

SSL libpq(Tom	Lane)

PGresult	 PQsetvalue()(Andrew	Chernow)

ecpglib15double(Akira	Kurosawa)

ecpglib LC_NUMERIC(Michael	Meskes)

(CVE-2011-2483)(Tom	Lane)

contrib/pg_crypto	

contrib/seg(Heikki	Linnakangas)

pgstatindex()(Tom	Lane)

	perl	5.14	(Alex	Hunsaker)

(Tom	Lane)

8.38.2autoconf

(Tom	Lane)

Canada,	Egypt,	Russia,	SamoaSouth	SudanDST

8.4.10 8.4.8



PostgreSQL	9.6.0	
	E.	



E.113.	8.4.8

:	 2011-04-18

8.4.7	8.4	 	E.121	



E.113.1.	8.4.8

8.4.X/

pg_upgrade		 pg_upgrade	TOAST VACUUM	FREEZE

http://wiki.postgresql.org/wiki/20110408pg_upgrade_fix

8.4.2 	E.119	

http://wiki.postgresql.org/wiki/20110408pg_upgrade_fix


E.113.2.	

pg_upgradeTOAST(Bruce	Momjian)

TOAST pg_class.relfrozenxid	 pg_upgrade	

"

pg_upgrade	 pg_upgrade

"PD_ALL_VISIBLE" (Heikki	Linnakangas)

VACUUM

(Tom	Lane)

	

(Nikhil	Sontakke)

	

BEFORE	ROW	UPDATE	 (Tom	Lane)

UPDATE	RETURNING	ctid	 "" 	

DROP	TABLE(Tom	Lane)

DROP	 "OID	nnn"

GEQOWHERE(Tom	Lane)



(Tom	Lane)

(Jesper	Krogh)

PL/pgSQL(Pavel	Stehule)

9.0

PL/Python(Daniel	Popowich)

pg_restoreTOC(1KB)	(Tom	Lane)

(Aurelien	Jarno)

MIPSFreeBSDOpenBSDdlopen()(Tom	Lane)

	MIPS	

HP-UX(Heikki	Linnakangas)

Windows libintl(Hiroshi	Inoue)

Windows xcopy	Windows	7(Andrew	Dunstan)

Cygwin pg_regress(Andrew	Dunstan)

Chile,	Cuba,	Falkland	Islands,	Morocco,	Samoa,	 TurkeyDST
2011f	South	Australia,	AlaskaHawaii



8.4.9 8.4.7
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	E.	



E.114.	8.4.7

:	 2011-01-31

8.4.68.4	 	E.121	



E.114.1.	8.4.7

8.4.X/8.4.2	 	E.119	



E.114.2.	

EXPLAINCASE	(Tom	Lane)

CASE	 CASE	 "CASE	WHEN"

(Tom	Lane)

		

(Tom	Lane)

datetimestamp	 timestamp

standard_conforming_stringson	(BLOBs) pg_restore	(Tom

Lane)

	 pg_restoreSQLstandard_conforming_strings

...	&	!(subexpression)	|	...	tsquery(Tom	Lane)

	 contrib/intarrayquery_int

query_intcontrib/intarray	 (Apple)

		Apple	Inc(CVE-2010-4015)

contrib/segGiST	picksplit(Alexander	Korotkov)

segGiST	



8.4.8 8.4.6



PostgreSQL	9.6.0	
	E.	



E.115.	8.4.6

:	 2010-12-16

8.4.5	 8.4	 	E.121	



E.115.1.	8.4.6

8.4.X/	8.4.2	 	E.119	



E.115.2.	

	 wal_sync_method	Linuxfdatasync	(Tom	Lane,	Marti	Raudsepp)

Linux fdatasync	PostgreSQLopen_datasync		 data=journal

ext4

GINWAL(Tom	Lane)

"id:	0" 	

WALWAL	(Jeff	Davis)

autovacuum(Tom	Lane)

autovacuum vacuum_cost_limit	

IA64(Tom	Lane)

IA64

copyObject()(Tom	Lane)

GiST(Heikki	Linnakangas)

	 "" 	GiST

(Tom	Lane)



	 postmaster

window(Tom	Lane)

work_mem	

ANALYZE(Tom	Lane)

Var(Tom	Lane)

create	index	i	on	t	(foo(t.*))	

"" SQLOUT(Tom	Lane)

rowtype

ORDER	BY,	LIMIT,	FOR	UPDATE,	or	WITH	 INSERT	...	VALUESVALUES

(Tom	Lane)

COALESCE()(Tom	Lane)

accept()postmasterGSSAPI	postmaster(Alexander

Chernikov)

log_temp_files(Tom	Lane)

	

InhRelation(Tom	Lane)



debug_print_parse	

(Tom	Lane)

ecpg(Itagaki	Takahiro)

"simple"PL/pgSQL(Tom	Lane)

PL/Python(Jan	Urbanski)

SPI

contrib/cubeGiST	picksplit(Alexander	Korotkov)

cubeGiST	

contrib/dblink"" 	 (Itagaki	Takahiro)

contrib/pgcrypto(Marti	Raudsepp)

contrib/xml2XPath(Tom	Lane)

FijiSamoaDST tzdata2010o	

8.4.7 8.4.5



PostgreSQL	9.6.0	
	E.	



E.116.	8.4.5

:	 2010-10-04

8.4.4	8.4 	E.121	



E.116.1.	8.4.5

8.4.X/8.4.2	 	E.119	



E.116.2.	

PL/PerlPL/TclSQL	userid(Tom	Lane)

SQLPerlTcl	

SQL

PerlTcl	 PL/PerlUPL/TclU	

	 PL

Tim	Bunce(CVE-2010-3433)

pg_get_expr()	 (Heikki	Linnakangas,	Tom	Lane)

128( ERROR_WAIT_NO_CHILDREN)Windows(Magnus	Hagander)

Windows	postmaster

(Tom	Lane)

	

UNION	ALL(Tom	Lane)

"" (Tom	Lane)

(Tom	Lane)



IN(Tom	Lane)

IN

tsvectorANALYZE(Jan	Urbanski)

array_agg()	string_agg()(Hitoshi	Harada)

(Tom	Lane)

CREATE	INDEX	CONCURRENTLY	

btreePANICERROR	

GIN(Tom	Lane)

GINAND/OR	

autovacuumshow_session_authorization()(Tom	Lane)

rowtype(Tom	Lane)

(Tom	Lane)



(Tao	Ma,	Tom	Lane)

joinNULL(Tom	Lane)

NULLNULL

fsync postmaster.pidsocket(Tom	Lane)

postmaster	 postmaster

XID(Andres	Freund,	Robert	Haas)

walwriterWAL(Magnus	Hagander,	Heikki	Linnakangas)

log_line_prefix's	%i	 (Tom	Lane)

TOAST(Itagaki	Takahiro)

fillfactor	 reloption

ALTER	TABLE	...	ADD	CONSTRAINT(Robert	Haas)

ALTER	TABLE	...	SET	TABLESPACE(Jeff	Davis)

CREATE	DATABASEALTER	DATABASE	...	SET	TABLESPACE	(Guillaume

Lelarge)

CREATE	INDEX(Tom	Lane)



REASSIGN	OWNED(Asko	Tiidumaa)

tsquery(Tom	Lane)

%_LIKE(Tom	Lane)

Julian0001-01-01	AD	(Tom	Lane)

8.4 'J100000'::date

FORPL/pgSQL

PL/Python PyCObject_AsVoidPtrPyCObject_FromVoidPtr	(Peter

Eisentraut)

libpq hosthostaddr	SSL

psql DISCARD	ALL(Itagaki	Takahiro)

SQL/MED pg_dump(Tom	Lane)

pg_dump	

pg_dumppg_restore(Tom	Lane,	Robert	Haas)

pg_restore( -L	option)(Tom	Lane)

-L



ecpgRETURNING(Michael	Meskes)

ecpg(Zoltan	Boszormenyi)

contrib/dblink(Tom	Lane)

contrib/dblink"" (Itagaki	Takahiro)

contrib/dblink62(Itagaki	Takahiro)

hstore(text,	text)contrib/hstore	(Robert	Haas)

=>	 	

CVSGit(Magnus	Hagander	and	others)

EgyptPalestineDST tzdata2010l	Finland

MicronesianPacific/ChuukPacific/TrukCHUTTRUT	
Pacific/PohnpeiPacific/Ponape

Windows "N.	Central	Asia	Standard	Time"Asia/Novosibirsk
Asia/Almaty	(Magnus	Hagander)

MicrosoftKB976098DST	 Asia/Novosibirsk

8.4.6 8.4.4



PostgreSQL	9.6.0	
	E.	



E.117.	8.4.4

:	 2010-05-17

8.4.38.4	 	E.121	



E.117.1.	8.4.4

8.4.X/8.4.2	 	E.119	



E.117.2.	

plperlopmask	 Safe.pm(Tim	Bunce,	Andrew	Dunstan)

Safe.pmplperl	 Safe.pm		 plperlPerlstrict	

PL/Tcl pltcl_modules(Tom)

TclPL/Tcl		

"normal"	Tcl pltclu

ALTER	...	SET	TABLESPACEWAL(Tom)

archive_modeon ALTER	...	SET	TABLESPACEWAL		

ALTER	

relcache(Heikki)

8.4.3

GUC(Itagaki	Takahiro)

;	 search_pathSQL

constraint_exclusion	=	partition	 UPDATEDELETE(Tom)

SELECT

(Alvaro)



ALTER	USER	...	RESET	ALL	

?????	 ALTER

CONTEXT(Tom)

recovery_end_command%r(Heikki)

archive_command(Tom)

casepl/pgsql CASE	(Tom)

pl/perl ppport.hPerl(Andrew)

pl/python(Andreas	Freund,	Tom)

ecpg(Michael)

psql(Tom)

psql\copy\copy	(select	...)	(Tom)

client_encoding	 psql(Tom)

contrib/intarray	 "GIN" (Tom)



contrib/pgstattuple(Tatsuhito	Kasahara)

shmget()	EINVAL(Tom)

OS	XBSD	

Windowssyslogger(Heikki)

Windows(Magnus)

Windows(Magnus)

Argentina,	Australian	Antarctic,	Bangladesh,	 Mexico,	Morocco,
Pakistan,	Palestine,	Russia,	Syria,	TunisiaDST	

PKST	(Pakistan	Summer	Time)

8.4.5 8.4.3



PostgreSQL	9.6.0	
	E.	



E.118.	8.4.3

:	 2010-03-15

8.4.28.4	 	E.121	



E.118.1.	8.4.3

8.4.X/8.4.2	 	E.119	



E.118.2.	

ssl_renegotiation_limit	SSL(Magnus)

SSL	 CVE-2009-3555

(Tom)

relcache(Tom)

(Tatsuo)

ROLLBACK(Tom)

(Tom)

(Tom)

GISTWAL(Yoichi	Hirai)

GIST	WAL

GINWAL(Heikki)

GIN(Teodor)

bitsubstring()	"" (Tom)

-1(CVE-2010-0442)

8(Tom)



(Tom)

SQL(Tom)

(Tom)

EXPLAINFieldStoreArrayRef	(Tom)

EXPLAIN	VERBOSE

UNION/INTERSECT/EXCEPT	 (Tom)

8.4

Varrowtyperowtype(Tom)

STOP	WAL	LOCATION	WAL(Itagaki	Takahiro)

ID CREATE	FOREIGN	DATA	WRAPPER	(Martin	Pihlak)

(Heikki)

	plpgsql

FULL	JOIN	ON	FALSE	(Tom)

8.4

	 "bool_column	=	false"(Tom)

INOUT(Heikki)



(Stephen	Frost)

REVOKE	

pg_hba.conf @	 @something @(Tom)

@		 @"/path	to/file"

pg_hba.conf	 (Tom)

errnoSSL_readSSL_write	 (Tom)

opensslWindows

GSSAPIhostname(Magnus)

ecpg(Michael)

ecpgSQLSTATE(Michael)

psql	\d(Heikki)

psqlnumericlocale	latextroff(Heikki)

psql(Tom)

ON_ERROR_STOP--single-transaction	 COMMIT psql(3)(Bruce)

pg_dump(Heikki)

ID pg_restore(Tom)



plpgsql(Tom)

PL/PerlUPL/Perl(Tim	Bunce)

PL/Python volatile(Zdenek	Kotala)

PL/TclTcl(Tom)

Tcl	8.5Tcl	 clock

ExecutorEnd(Tom)

contrib/auto_explain

dblink_build_sql_* contrib/dblink(Rushabh	Lathia,	Joe

Conway)

contrib/ltree(Tom)

	 ltreeARRAY(SELECT	...)	

contrib/xml2(Tom)

contrib/xml2Windows(Andrew)

Windows(Radu	Ilie)

pg_listener

C64(Tom)



BangladeshChileFiji	MexicoParaguaySamoaDST	
2010e

8.4.4 8.4.2



PostgreSQL	9.6.0	
	E.	



E.119.	8.4.2

:	 2009-12-14

8.4.18.4	 	E.121	



E.119.1.	8.4.2

8.4.X/8.4.2	 REINDEX



E.119.2.	

(Gurjeet	Singh,	Tom)

(CVE-2009-4136)

CNSSL(Magnus)

SSL(CVE-2009-4034)

(Tom)

8.4		

(Tom)

(Tom)

VACUUM(Alvaro)

VACUUM	FULLPANIC	

(Tom)

DROP(Tom)

inet/cidr(Chris	Mikkelson)

(Heikki)



(Heikki)

CSVsyslogger(Tom)

pg_hba.confpostmaster(Tom)

Windows(Jesse	Morris)

Windows	 "postgres"

FOR	UPDATE/SHAREWITH(Tom)

WITH	w	AS	(SELECT	*	FROM	foo)	SELECT	*	FROM	w,	bar	...	FOR	UPDATE

FOR	UPDATEbarfoo	8.4	 FOR	UPDATEWITH

WITH	RECURSIVE(Tom)

(Tom)

GiST(Paul	Ramsey)

GIN fastupdate(Teodor)

GINWAL(Tom)



full_page_writeson	

WAL(Heikki)

	 Windows

WindowsWAL(Heikki)

PAM(Tom)

Linux	 pam_krb5	PAMMicrosoft	

GSSAPISSPI(Kerberos	ticket)(Ian	Turner)

Unix	Kerberos	2000	Windows	

ARRAY[...]::domain(Heikki)

(Tom)

(Alvaro)

CREATE	TABLE(Tom)

8.4

(Akira	Kurosawa)



8.3

CREATE	OR	REPLACE	FUNCTION(Tom)

WHEREx=x(Tom)

—	 x	IS	NOT	NULL

DISTINCT	 (Tom)

SELECT	DISTINCT	ON(Tom)

ts_stat()tsvector(Tom)

XML(Peter)

xml(Heikki)

XMLUTF-8

plperluplperl(Tom)

Perl

PL/Perl(Tom)

PL/PerlPerl PostgreSQL(Andrew	Dunstan,	Abhijit	Menon-Sen)

PL/Python(Peter)



DECLARE	CURSORecpg(Michael)

ecpg(Tom)

CALLED,	CATALOG,	DEFINER,	ENUM,	FOLLOWING,	INVOKER,	OPTIONS

PARTITION,	PRECEDING,	RANGE,	SECURITY,	SERVER,	UNBOUNDEDWRAPPER

psql\df(Tom)

contrib/fuzzystrmatch levenshtein(Marcin	Mank)

contrib/pg_standbyWindows(Fujii	Masao)

WindowsUnix

FREEZE	and	VERBOSEcontrib/vacuumdb	VACUUM(Heikki)

contrib/dblink(Tatsuhito	Kasahara)

psqlflex(Tom)

--enable-largefile	

postmaster application_name	 libpq(Tom)

(Joachim	Wieland)

IDT

Antarctica,	Argentina,	Bangladesh,	Fiji,	 Novokuznetsk,	Pakistan,
Palestine,	Samoa,	SyriaDST	 tzdata2009sHong	Kong



8.4.3 8.4.1



PostgreSQL	9.6.0	
	E.	



E.120.	8.4.1

:	 2009-09-09

8.48.4	 	E.121	



E.120.1.	8.4.1

8.4.X/



E.120.2.	

WAL(Heikki)

WAL

"WAL" (Tom)

(Tom)

RESET	ROLERESET	SESSION	AUTHORIZATION(Tom,	Heikki)

	 SET	ROLESET	SESSION	AUTHORIZATION

LOAD(Tom)

LOAD

PARTITION	BYORDER	BY	(Tom)

8.4.0 GROUP	BYORDER	BY	SQL

(Tom)

INEXISTS

(Tom)



SELECT	COUNT(ss.*)	FROM	...	LEFT	JOIN	(SELECT	...)	ss	ON	...

ss.*ROW(NULL,NULL,...)	

Windows(Tsutomu	Yamada,	Magnus)

""

plperl	(Heikki)

plperl

reloptions(Itagaki	Takahiro)

"fast	shutdown" "smart	shutdown"	(Fujii	Masao)

GROUP	BYarray_agg()(Tom)

to_char(...,	'TH')'HH'/'HH12'(Heikki)

'th'()

timetime	with	time	zoneEXTRACT(second)	EXTRACT(milliseconds)

(Tom)

datetimedatetime

x2datetime	 INTERVAL	'x	ms'(Alex	Hunsaker)

toasted(Tom)

PostGIS

http://postgis.net/


commit_delay(Jeff	Janes)

silent postmaster.log(Tom)

(Peter)

wiki	 wiki

postgresql.conf pg_ctl	(Jeff	Davis)

pg_dump--binary-upgrade(Bruce,	Tom)

pg_migrator pg_dump	--binary-upgrade

contrib/xml2xslt_process()	()(Tom)

libpqCOPY	FROM	STDIN(Tom)

readlineeditline(Zdenek	Kotala)

gcc "" "" (Tom)

Bangladesh,	Egypt,	MauritiusDST tzdata2009l

8.4.2 8.4

http://wiki.postgresql.org/wiki/FAQ
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E.121.1.	

PostgreSQL		SQL

EXISTSNOT	EXISTS

psql()

SSL



psql

contribpg_stat_statements,	auto_explain,	citext,	btree_gin



E.121.2.	8.4

pg_dump/

E.121.2.1.	

64(Neil	Conway)

configure--enable-integer-datetimes	 --disable-

integer-datetimes

ipcclean(Bruce)

E.121.2.2.	

log_min_messageswarning notice	(Tom)

max_prepared_transactions5(Tom)

debug_print_parse,	debug_print_rewritten,	debug_print_planLOG

DEBUG1(Tom)

debug_pretty_printon	(Tom)

explain_pretty_print(Tom)



log_temp_files(Simon	Riggs)

%log_filenameepoch(Robert	Haas)

recovery.conflog_restartpoints	 log_checkpoints	(Simon)

krb_realmkrb_server_hostname;	 pg_hba.conf(Magnus)

pg_hba.conf

E.121.2.3.	

TRUNCATELOCK(Peter)

ONLY

SELECT	DISTINCTUNION/INTERSECT/EXCEPT	(Tom)

/	

enable_hashagg	 SELECT	DISTINCT	ON

CHECK(Alex	Hunsaker,	Nikhil	Sontakke,	Tom)

	SQL

LIMITOFFSET(Simon)

LOCK	TABLE(Tom)



start_value(Zoltan	Boszormenyi)

ALTER	SEQUENCE	...	RESTART

E.121.2.4.	

numeric0	 numeric1(Bruce)

float8

(Tom)

IEEE-

LIKE(Tom)

LIKE~=~	and	~<>~(Tom)

xpath()libxml(Andrew)

XMLXMLXML	

xmlelement()(Peter)

SQLXML



libxml-(Tom)

PL/Perl libxml

(Kenneth	Marshall,Bob	Jenkins)

E.121.2.4.1.	

DateStyleinterval	 IntervalStyle(Ron	Mayer)

timestampinterval(Ron	Mayer)

to_char()/ LC_TIME	LC_MESSAGES	(Euler	Taveira	de	Oliveira)

to_date()to_timestamp()(Brendan	Jurd)

	

( AM/PM)	 (BC/AD)to_timestamp()/(Brendan	Jurd)

adAD



E.121.3.	

PostgreSQL	8.4

E.121.3.1.	

(Jan	Urbanski,	Tom)

SELECT	DISTINCTUNION/INTERSECT/EXCEPT(Tom)

(Tom)

IN(SELECT	...)	 EXISTSNOT	EXISTS

INEXISTS	 IN

(Tom)

	

Boyer-Moore-Horspool text_position()(David	Rowley)

I/O(Martin	Pihlak)

(Robert	Haas,	Simon)



10100default_statistics_target(Greg	Sabino	Mullane,Tom)

100010000

UNION	ALLconstraint_exclusion(Tom)

constraint_exclusion

I/O(Greg	Stark)

effective_io_concurrency	 posix_fadvise()

FROMSQL(Richard	Rowell)

	 (Bryce	Cutt,	Ramon	Lawrence)

"physical	tlist"	 (Michael	Henderson,	Ramon	Lawrence)

CREATE	INDEX	CONCURRENTLY(Simon)

(Tom)

E.121.3.2.	

E.121.3.2.1.	

postgresql.conf pg_settings	(Magnus)

cursor_tuple_fraction(Robert	Hell)

postgresql.conf(Tom)



E.121.3.2.2.	

()	 crypt(Magnus)

PostgreSQL7.2	

pg_ident.conf(Magnus)

postmaster Kerberos/GSSAPI(Magnus)

SSL(Andrew	Gierth)

	 CACA

MD5db_user_namespace(Bruce)

E.121.3.2.3.	pg_hba.conf

name=value(Magnus)

ldap,pamident	 pg_hba.conf

ident	sameuserusermap(Magnus)

usermap(Magnus)

usermap ident

clientcert(Magnus)



certuserSSL(Magnus)

SSL

pg_hba.confkrb5,	gssapisspi	 krb5(Magnus)

postgresql.conf

krb5gssapisspiinclude_realm(Magnus)

pg_hba.conf	 (Magnus)

	postmaster

pg_hba.conf	 (Selena	Deckelmann)

SolarisUnixident(Garick	Hamlin)

E.121.3.2.4.	

pg_start_backup()(Tom)

I/O

pg_stop_backup()WAL(Simon)

pg_stop_backup()

WAL(Guillaume	Smet,	Heikki)



"smart"(Laurenz	Albe)

"fast"(Laurenz	Albe)

recovery.confpostgresql.conf(Bruce)

E.121.3.2.5.	

PostgreSQL pg_conf_load_time()(George	Gensure)

pg_terminate_backend()SIGTERM(Tom,	Bruce)

SIGTERM	 	

(Martin	Pihlak)

pg_stat_user_functions	 track_functions

pg_stat_activitytrack_activity_query_size	 (Thomas	Lee)

syslog(Tom)

segment_size,wal_block_sizewal_segment_size	(Bernd	Helmle)

(Itagaki	Takahiro)

pg_stat_get_activity(pid)id(Magnus)

stats_temp_directory(Magnus)

RAMI/O	/( $PGDATA/global/)	



E.121.3.3.	

WINDOW(Hitoshi	Harada)

WITH(CTEs) WITH	RECURSIVE	(Yoshiyuki	Asaba,	Tatsuo	Ishii,	Tom)

TABLE(Peter)

TABLE	tablenameSELECT	*	FROM	tablenameSQL

SELECT	( RETURNING)	 AS(Hiroshi	Saito)

PostgreSQL AS

SELECT	 tuplestore(Tom)

PL/pgSQLPL/pgSQL

(Tom)

SELECT	FOR	UPDATE/SHARE(Tom)

SQL/MED(Martin	Pihlak,	Peter)

SQL/MED	 	

(Martin	Pihlak,	Tom)

DDL

(Tom)



row(1,	1.1)	=	any	(array[row(7,	7.7),	row(1,	1.0)])

Unicode	 U&'d\0061t\+000061'

\000COPY(Tom)

(Tom)

	

E.121.3.3.1.	TRUNCATE

ON	TRUNCATE(Simon)

TRUNCATE	TABLERESTART/CONTINUE	IDENTITY(Zoltan	Boszormenyi)

ALTER	SEQUENCE	START	WITH

TRUNCATE	tab1,	tab1(Bruce)

TRUNCATE(Robert	Haas)

E.121.3.3.2.	EXPLAIN

EXPLAIN	VERBOSE(Tom)

EXPLAIN	VERBOSE	 debug_print_plan

EXPLAIN(Tom)



debug_print_planEXPLAIN(Tom)

CREATE	TABLE	ASEXPLAIN(Peter)

E.121.3.3.3.	LIMIT/OFFSET

LIMITOFFSET(Tom)

LIMIT/OFFSETSQL(Peter)

OFFSET	num	{ROW|ROWS}	FETCH	{FIRST|NEXT}	[num]	{ROW|ROWS}

ONLY

E.121.3.4.	

(Stephen	Frost,	KaiGai	Kohei)

DROPCASCADE(Alex	Hunsaker)

BA	 DROP	TABLE	A,	BCASCADE

DROP(Tom)

DROP(Tom)

WITH	[NO]	DATACREATE	TABLE	ASSQL(Peter,	Tom)

I/O(Heikki)

CREATE	AGGREGATEinternal(Tom)



LIKECREATE	TYPE	(Tom)

"" (Tom)

CREATE	OR	REPLACE	VIEW(Robert	Haas)

E.121.3.4.1.	ALTER

ALTER	TYPE	RENAME	(Petr	Jelinek)

ALTER	SEQUENCE	...	RESTART(Zoltan	Boszormenyi)

ALTER	TABLE(Tom)

ALTER	SEQUENCE	OWNER	TO

ALTER	VIEW	ALTER	COLUMN	SET/DROP	DEFAULT

ALTER	VIEW	OWNER	TO

ALTER	VIEW	SET	SCHEMA

	 ALTER	TABLE

ALTER	TABLE	...	ALTER	COLUMN...	SET	DATA	TYPE	(Peter)



SQL

ALTER	TABLE	SET	WITHOUT	OIDSOID(Tom)

ALTER	TABLE	SET	WITH	OIDSOID

E.121.3.4.2.	

CREATE/DROP/RENAME	DATABASE(Tom)

LC_COLLATELC_CTYPE(Radek	Strnad,	Heikki)

( LC_COLLATE),	(LC_CTYPE)(Heikki,	Tom)

template0	

ALTER	DATABASE	SET	TABLESPACE(Guillaume	Lelarge,	Bernd

Helmle)

E.121.3.5.	

VERBOSECLUSTERclusterdb(Jim	Cox)

(Tom)

E.121.3.5.1.	

(Tom	Raney,	Shreya	Bhargava)

btree	



(Xiao	Meng)

GIN(Teodor,	Oleg)

xxx_pattern_ops LIKE	(Tom)

E.121.3.5.2.	

GIN @@@(Tom,	Teodor)

@@

@@(Jan	Urbanski)

(Teodor	Sigaev,Oleg	Bartunov)

GIN(Teodor	Sigaev)

NepaliDevanagari(Teodor)

E.121.3.5.3.	VACUUM

"fork"(Heikki)

VACUUM*_fsm	 	 max_fsm_pages

(Heikki)

VACUUM	



vacuum_freeze_table_age	 VACUUM

(Alvaro)

VACUUM

autovacuum CREATE	TABLETOAST(Alvaro,	Euler	Taveira	de

Oliveira)

--freezevacuumdb(Bruce)

E.121.3.6.	

CaseSensitive(Simon)

NUMERIC(Tom)

int2int8(Tom)

UUID(Robert	Haas)

on/off(Itagaki	Takahiro)

numericNaN(Sam	Mason)

E.121.3.6.1.	



0	BC0000000(Tom)

1	BC 0002000

SGT	(Singapore)

infinity-infinitydate(Tom)

interval(Tom,	Ron	Mayer)

INTERVAL	'1'	YEAR

second SQLinterval(Tom)

interval	

	 IS0	8601	interval(Ron	Mayer,	Kevin	Grittner)

INTERVAL	'P1Y2M3DT4H5M6.7S'

IntervalStyleinterval(Ron	Mayer)

postgres,	postgres_verbose,	sql_standard,	iso_8601	/

interval

timestampinterval(Ron	Mayer)

E.121.3.6.2.	

ARRAY[]	 ARRAY[...]::integer[](Brendan	Jurd)



PostgreSQLARRAY[]	 ARRAY[]NULL	

SQLARRAYSQL(Peter)

array_ndims()(Robert	Haas)

array_length()(Jim	Nasby,	Robert	Haas,	Peter	Eisentraut)

array_agg()(Robert	Haas,Jeff	Davis,	Peter)

unnest()(Tom)

array_agg()

array_fill()(Pavel	Stehule)

generate_subscripts()(Pavel	Stehule)

E.121.3.6.3.	(TOAST)

TOAST32256(Greg	Stark)

TOAST2520(Greg)

toastable TOAST	(Greg,	Tom)

E.121.3.7.	

setseed()-11 01	(Kris	Jurka)

lo_import(filename,	oid)(Tatsuo)



quote_nullable()	quote_literal()NULL(Brendan	Jurd)

headline()(Sushant	Sinha)

suppress_redundant_updates_trigger()	 (Andrew)

div(numeric,	numeric)numeric(Tom)

generate_series()timestamptimestamptz(Hitoshi	Harada)

E.121.3.7.1.	

current_query()(Tomas	Doran)

pg_get_keywords()(Dave	Page)

pg_get_functiondef()(Abhijit	Menon-Sen)

pg_get_expr()(Tom)

pg_relation_size()regclass(Heikki)

pg_relation_size(data_type_name)

boot_valreset_valpg_settings(Greg	Smith)

pg_settings(Magnus,	Alvaro)

CURRENT_CATALOG,CURRENT_SCHEMA,	SET	CATALOG,	SET	SCHEMA(Peter)



SQL

pg_typeof()(Brendan	Jurd)

version()3264(Bruce)

is_insertable_intois_updatable(Peter)

datetime_precision(Peter)

datetimetimestamp	interval6

OUT(Jaime	Casanova)

pg_show_all_settings(),	pg_lock_status()

pg_prepared_xact(),	pg_prepared_statement(),	pg_cursor()

pg_*_is_visible()has_*_privilege()OIDNULL(Tom)

has_*_privilege()OR(Stephen	Frost,	Tom)

has_column_privilege()has_any_column_privilege()(Stephen

Frost,	Tom)

E.121.3.7.2.	

(Pavel	Stehule)

(Pavel	Stehule)



CREATE	FUNCTION	...	RETURNS	TABLE(Pavel	Stehule)

SQLINSERT/UPDATE/DELETE	RETURNING(Tom)

E.121.3.7.3.	PL/pgSQL

EXECUTE	USING(Pavel	Stehule)

FOR(Pavel	Stehule)

RETURN	QUERY	EXECUTE	(Pavel	Stehule)

RAISE(Pavel	Stehule)

DETAILHINT

SQLSTATE

RAISE

EXCEPTIONSQLSTATE(Pavel	Stehule)

SQLSTATE

CASE(Pavel	Stehule)

RETURN	QUERYFOUND	GET	DIAGNOSTICS	ROW_COUNT(Pavel	Stehule)

FETCHMOVE	 GET	DIAGNOSTICS	ROW_COUNT(Andrew	Gierth)



EXIT(Tom)

BEGIN	Oracle(TM)

SQL(Tom)

RAISE	 standard_conforming_strings

standard_conforming_stringson	

(Tom)

E.121.3.8.	

pg_ctl	restart(Bruce)

-w/--no-password-W/--password	(Peter)

createdb,	createuser,	dropdb,	dropuser-q	()(Peter)

PostgreSQL	8.3

E.121.3.8.1.	psql

help(Joshua	Drake)

help(Greg	Sabino	Mullane)

\pset	/ \pset(Bryce	Nesbitt)

\pset onoff	(Bruce)



"off"true	psql true

(Bruce)

(Bernd	Helmle)

(Greg	Sabino	Mullane)

\timingon/off(David	Fetter)

(Brendan	Jurd,	Andreas	Scherbaum)

\l(Andrew	Gilligan)

\l+(Andrew	Gilligan)

\ef(Abhijit	Menon-Sen)

E.121.3.8.2.	psql	\d*	

\d*	 S(Greg	Sabino	Mullane,	Bruce)

\d	

PostgreSQL7.4 \d*	 (Guillaume	Lelarge)

\d(Kenneth	D'Souza)

\d(Euler	Taveira	de	Oliveira)



\d+(Gregory	Stark,	Euler	Taveira	de	Oliveira)

\dt+(Dickson	S.	Guedes)

\dT+enum(David	Fetter)

\dC(Tom)

\df(David	Fetter)

\dfcstring(Tom)

I/O	

E.121.3.8.3.	pg_dump

--no-tablespacespg_dump/pg_dumpall/pg_restore	(Gavin	Roy)

pg_dumppg_dumpall-d-D(Tom)

PostgreSQL		 --inserts--column-inserts

pg_dumppg_dumpall-i/--ignore-version(Tom)

	

statement_timeout(Joshua	Drake)

pg_dump/pg_dumpall--lock-wait-timeout	(David	Gould)



pg_dump	--data-only	(Tom)

	 NOTICE

pg_dump,	pg_dumpallpg_restore(Benedek	László)

pg_restore(Andrew)

--jobs

E.121.3.9.	

E.121.3.9.1.	libpq

lo_import_with_oid() OID(Tatsuo)

"events"(Andrew	Chernow,	Merlin	Moncure)

PGconnPGresult

(Magnus)

PQexecParams()PGRES_EMPTY_QUERY(Tom)

PGRES_COMMAND_OK

Windows WSACleanup()(Andrew	Chernow)

Kerberos(Magnus)

libpqKerberosKerberos	Kerberos		Kerberos
Kerberos



E.121.3.9.2.	libpq	SSL	()

SSL(Magnus)

libpq	SSL	 SSL	 sslmode	SSL

????????

(Magnus)

CN*hostname	

(Mark	Woodward,	Alvaro,	Magnus)

PQinitOpenSSLOpenSSL/libcrypto(Andrew	Chernow)

	 libpqOpenSSL(Bruce,	Magnus,	Russell	Smith)

libpq OpenSSL

E.121.3.9.3.	ecpg

(Euler	Taveira	de	Oliveira)

ecpg(Michael)

ecpg

E.121.3.9.4.	(SPI)

(Tom)

SPI_OK_REWRITTENSPI_execute()(Heikki)



executor/spi.h(Tom)

spi.h	 SPI #include

E.121.3.10.	

Autoconf	2.61(Peter)

GNU	bison(Peter)

pg_config	--htmldir(Peter)

float4(Zoltan	Boszormenyi)

configure--disable-float4-byval	0C	 float4	

	 configure

64 float8,	int8(Zoltan	Boszormenyi)

configure--disable-float8-byval	 C

--with-segsize,	--with-blocksize,	--with-wal-blocksize

with-wal-segsize	(Zdenek	Kotala,	Tom)

pg_config_manual.h

Solaris	2.5(Bruce)



Solarisgetopt_long()(Zdenek	Kotala,	Tom)

Solaris

LinuxSun	Studio(Julius	Stroffek)

gettext soname	gettext(Peter)

gcov(Michelle	Caisse)

MingwCygwin(Richard	Evans)

Mingw(Peter)

E.121.3.11.	

64(Heikki)

2038( DST)

time_t(Tom)

64time_t	Windows	 pg_time_ttime_t	6464

API

(Richard	Evans)

(Peter)

gettext(Peter)



PL(Alvaro,	Peter)

DTrace(Robert	Lor)

Mac	OS	X	LeopardSolarisDTrace(Robert	Lor)

C text(Brendan	Jurd,	Tom)

include/catalog/postgres.h(Zdenek	Kotala)

name name(Tom)

exit()(Tom)

(Itagaki	Takahiro)

(Simon	Riggs)

shmem_startup_hook()(Tom)

amgetbitmapamgetmulti	 amgettupleAPI(Heikki,	Tom,	Teodor)

GINGiST	opclass	 consistentAPI

GIN(Teodor	Sigaev,	Oleg	Bartunov)

relhastriggerspg_classreltriggers(Simon)

pg_class	relukeys,	relfkeys	relrefs

relistemppg_class(Tom)



FAQ(Peter)

(Peter)

KOI8U	(Ukrainian)(Peter)

Japanese(Japan	PostgreSQL)

MSVCLC_MESSAGES	 (Hiroshi	Inoue,	Hiroshi	Saito,	Magnus)

E.121.3.12.	Contrib

contrib/auto_explainEXPLAIN(Itagaki	Takahiro,	Tom)

contrib/btree_ginGIN(Oleg,	Teodor)

contrib/citext(David	Wheeler)

contrib/pg_stat_statements(Itagaki	Takahiro)

contrib/pgbench(Itagaki	Takahiro)

contrib/pgbenchpgbench_accounts,	pgbench_branches,

pgbench_historypgbench_tellers,	 accounts,	branches,	history

tellers	(Tom)

pgbench

contrib/pgstattuple20(Tatsuhito	Kasahara)



contrib/fuzzystrmatchLevenshtein	(Volkan	Yazici)

contrib/ltree(laser)

contrib/dblinkSQL/MED(Joe	Conway)

contrib/dblink(Joe	Conway)

contrib/dblinkclient_encoding	(Joe	Conway)

contrib/dblink	 .pgpass(Joe	Conway)

fsm_page_contents()contrib/pageinspect	(Heikki)

get_raw_page()(*_fsm)	 contrib/pg_freespacemap

contrib/pg_trgm(Teodor)

contrib/intaggarray_agg()unnest()(Tom)

contrib/pg_standbyWAL(Fujii	Masao,	Simon,	Heikki)

recovery.conf	recovery_end_command	

contrib/pg_standby-l	 (Simon)
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8.3.X PostgreSQL	



E.122.1.	8.3.23

8.3.X/

8.3.178.3.17



E.122.2.	

SQL	 enum_recv(Tom	Lane)

SQL		Sumit	Soni(Secunia	SVCRP)(CVE-2013-0255)

SQLSELECT(Tom	Lane)

pg_tablespace(Stephen	Frost,	Tom	Lane)

pg_tablespace	 CREATE	DATABASEDROP	DATABASE

DROP	OWNED(Álvaro	Herrera)

RowExprXmlExpr	(Andres	Freund,	Tom	Lane)

CREATE	TABLE	LIKE	INCLUDING	INDEXES

(Jeff	Davis)

ASCIIWindows(Alexander	Law,	Noah	Misch)

psql

psql\?(Meng	Qingzhong)

libpqPQprintTuples(Xi	Wang)



PostgreSQL	

	 libedit/libreadline(Christoph	Berg)

Windows(Magnus	Hagander)

Windows pgxs.exe(Zoltan	Boszormenyi)

FET	(Tom	Lane)
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E.123.1.	8.3.22

8.3.X/

8.3.178.3.17



E.123.2.	

CREATE	INDEX	CONCURRENTLY(Andres	Freund,	Tom	Lane)

pg_index CREATE	INDEX	CONCURRENTLY	

CREATE	INDEX	CONCURRENTLY	

(Hitoshi	Harada)

(Tom	Lane)

	 WHERE	COALESCE(foo,	0)	=	0

(Tom	Lane)

(Tom	Lane)

NOT	IN WHERE	(a,	b)	NOT	IN	(SELECT	x,	y	FROM	...)	

	

AFTER	ROW	UPDATE/DELETE	 (Andres	Freund)

		

REASSIGN	OWNED(Álvaro	Herrera)

pg_attribute(Tom	Lane)

	9.3



INSERT	INTO	table	DEFAULT	VALUES(Tom	Lane)

UNION/INTERSECT/EXCEPT	 (Tom	Lane)

-1(Xi	Wang,	Tom	Lane)

(Hitoshi	Harada)

Unix(Tom	Lane,	Andrew	Dunstan)

""

(Tom	Lane)

pg_ctlpostmaster.pid(Heikki	Linnakangas)

client_encodingSJIS	 psql(Jiang	Guiqing)

tarpg_dumprestore.sql(Tom	Lane)

	 --insertsCOPY

pg_restorePOSIXtar(Brian	Weaver,	Tom	Lane)

pg_dumptarPOSIX	9.3	9.3

	 pg_resetxlogpostmaster.pid	(Tom	Lane)

pg_resetxlogpostmaster



libpqlo_import()	lo_export()I/O(Tom	Lane)

ecpg(Muhammad	Usama)

	 contrib/pageinspectbtree(Tom	Lane)

pgxsAIX(Tom	Lane)

AIX

Cuba,	Israel,	Jordan,	Libya,	Palestine,	Western	SamoaBrazil	DST
tzdata2012j
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PostgreSQL201328.3.X	



E.124.1.	8.3.21

8.3.X/

8.3.178.3.17



E.124.2.	

GiST(Alexander	Korotkov,Robert	Haas,	Tom	Lane)

GiST

(Tom	Lane)

X	 X	 X(s)Y

PL/Perl SIGFPE(Andres	Freund)

Perl SIGFPESIG_IGN	PL/PerlPostgres

PL/PerlPL/Perl(Tom	Lane)

PL/Perl(Tom	Lane)

LinuxPL/Perl pthread.h	 PL/Perl

FijiDST tzdata2012f
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8.3.198.3	 	E.145	

PostgreSQL201328.3.X	



E.125.1.	8.3.20

8.3.X/

8.3.178.3.17



E.125.2.	

XML/URL(Noah	Misch,	Tom	Lane)

xml_parse()DTDXMLURL			XML;

contrib/xml2xslt_process()/URL(Peter	Eisentraut)

libxsltURL		 libxslt(CVE-2012-3488)

xslt_process()/URL	 "" 	CVE-2012-3489

btree(Noah	Misch)

XID	btree		

(Tom	Lane)

ALTER	SEQUENCE	 nextval()	WAL nextval()	

nextval()	 serial	 ALTER	SEQUENCE	OWNED	BY

backup_labelpg_start_backup()	fsync(Dave	Kerr)

9.1fsync(Robert	Haas)

9.1

autovacuum(Tom	Lane)



autovacuum deadlock_timeout

autovacuum(Robert	Haas)

log_truncate_on_rotation(Tom	Lane)

GROUP	BYORDER	BY(Tom	Lane)

CHECKCREATE	TABLE(Tom	Lane)

LIKEINHERITSCREATE	TABLE		 LIKE		

ARRAY(SELECT	...)(Heikki	Linnakangas,	Tom	Lane)

(Tom	Lane)

^(foo)?bar	

contrib/xml2xslt_process()(Tom	Lane)

MoroccoTokelauDST tzdata2012e

8.3.21 8.3.19
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E.126.	8.3.19

:	 2012-06-04

8.3.188.3	 	E.145	



E.126.1.	8.3.19

8.3.X/

8.3.178.3.17



E.126.2.	

contrib/pgcryptoDES	crypt()	(Solar	Designer)

0x80		DES		

SECURITY	DEFINERSET(Tom	Lane)

(CVE-2012-2655)

timestampUTC	16(Tom	Lane)

15

DST(Tom	Lane)

DST	DST

textnamecharname	(Karl	Schnaitter)

to_tsquery()(Heikki	Linnakangas)

pg_attribute(Tom	Lane)

pg_attributeshared_buffers		

(Merlin	Moncure)



PGSemaphoreLock()Windows	ImmediateInterruptOK(Tom	Lane)

	

(Abbas	Butt,	Tom	Lane)

		

autovacuum(Heikki	Linnakangas)

ANALYZE	

(Andrew	Dunstan)

SIGHUP(Tom	Lane)

	 PL/pgSQL GET	DIAGNOSTICS(Tom	Lane)

pg_dump(Jeff	Janes,	Tom	Lane)

	

contrib/dblinkdblink_exec()	 (Tom	Lane)

Antarctica,	Armenia,	Chile,	Cuba,	Falkland	Islands,	Gaza,	Haiti,
Hebron,	Morocco,	SyriaTokelau	IslandsDST	 tzdata

8.3.20 8.3.18
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	E.	



E.127.	8.3.18

:	 2012-02-27

8.3.178.3	 	E.145	



E.127.1.	8.3.18

8.3.X/

8.3.178.3.17



E.127.2.	

CREATE	TRIGGER(Robert	Haas)

		

pg_dump(Robert	Haas)

pg_dumpSQL		SQL

btree(Tom	Lane)

	 VACUUM		 "N..." 		bug8.2		

ALTER	USER/DATABASE	SET(Heikki	Linnakangas)

default_text_search_config,	default_tablespacetemp_tablespaces

	 	

WALOID(Tom	Lane)

OID		OID

*(Tom	Lane)

	

		



inet/cidr(Heikki	Linnakangas)

201112 PostgreSQL	btree

Windowssyslogger(MauMau)

Windows

plpgsqlI/O(Andres	Freund,	Jan	Urbanski,	Tom	Lane)

pg_dump(Tom	Lane)

pg_dump			 NOT	NULL

INSERT pg_restore(Tom	Lane)

9201112 pg_restore	 --inserts

contrib/intarray's	int[]	&	int[](Guillaume	Lelarge)

1	 1

contrib/pgcrypto	encrypt_iv()decrypt_iv()(Marko	Kreen)

	

contrib/test_parser(Paul	Guyot)

	 contrib/test_parser



ARM __sync_lock_test_and_set()(Martin	Pitt)

SWPB	ARMv6ARM	

gcc -fexcess-precision=standard(Andrew	Dunstan)

gcc

FreeBSDPython(Chris	Rees)

	 FreeBSD

8.3.19 8.3.17
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E.128.	8.3.17

:	 2011-12-05

8.3.168.3	 	E.145	



E.128.1.	8.3.17

8.3.X/

information_schema.referential_constraints	

8.3.88.3.8



E.128.2.	

information_schema.referential_constraints(Tom	Lane)

		

initdb		 information_schema

SHAREDIR/information_schema.sql	 SHAREDIR	 pg_config	--

sharedir

CREATE	TABLE	dest	AS	SELECT	*	FROM	srcINSERT	INTO	dest	SELECT	*

FROM	src	TOAST(Tom	Lane)

ALTER	TABLE	ADD	COLUMN		8.4	

toastsyscache(Tom	Lane)

"pg_toast_2619toastNNNNN0" 	 toast

DatumGetInetP()1inet	 DatumGetInetPP()

	 DatumGetInetP()

money(Tom	Lane)

lc_monetary	 	

transform_null_equals	 CASE	foo	WHEN	NULL	...(Heikki	Linnakangas)



transform_null_equals	 foo	=	NULL CASE

(Tom	Lane)

	 ON	UPDATECHECK	 ON	UPDATE	 CHECK

"RI_ConstraintTrigger_NNNN"		9.2		

(Greg	Matthews)

psql(Robert	Haas)

pg_dump	 (Tom	Lane)

xsubppPL/Perl	(David	WheelerAlex	Hunsaker)

contrib/dict_intcontrib/dict_xsyn(Tom	Lane)

palloc()

pgstatindex()(Robert	Haas)

VPATH(Peter	Eisentraut)

(Peter	Eisentraut)

CVPATH

Windows(Tom	Lane)



"Central	America	Standard	Time"CST6	 CST6CDTDST

Brazil,	Cuba,	Fiji,	Palestine,	RussiaSamoa tzdata2011n	Alaska
British	East	Africa

8.3.18 8.3.16
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	E.	



E.129.	8.3.16

:	 2011-09-26

8.3.158.3	 	E.145	



E.129.1.	8.3.16

8.3.X/8.3.8	8.3.8



E.129.2.	

HOT(Tom	Lane)

	

GiST(Heikki	Linnakangas)

tsvector_concat()(Tom	Lane)

"standalone" xml_recv(Tom	Lane)

ANALYZESJIS-2004(Noah	Misch)

relcache(Tom	Lane)

	 	

GiST(Tom	Lane)

GiST	GiST	

(Tom	Lane)

(Tom	Lane)



WALgcc	4.6.0(Tom	Lane)

VALUES(Tom	Lane)

SELECT	FOR	UPDATE/SHARE	(Tom	Lane)

(Tom	Lane)

CLUSTERTOAST(Tom	Lane)

"peer"(Tom	Lane)

SSPI(Ahmed	Shinwari,Magnus	Hagander)

SSPI ""

pg_srand48(Andres	Freund)

	 srandom	

LIMITOFFSET2^63(Heikki	Linnakangas)

generate_series()int4int8(Robert	Haas)

to_char()(Marti	Raudsepp)



FM

pg_size_pretty()2^63(Tom	Lane)

pg_ctlWindows(MauMau)

COPYpsql(Tom	Lane)

standard_conforming_stringspg_restore(Tom	Lane)

standard_conforming_stringson	 pg_restore

libpqLDAP(Albe	Laurenz)

libpqI/OSSL(Martin	Pihlak,	Tom	Lane)

libpq(Tom	Lane)

SSL fork()

SSL libpq(Tom	Lane)

ecpglib15double(Akira	Kurosawa)

ecpglib LC_NUMERIC(Michael	Meskes)

(CVE-2011-2483)(Tom	Lane)

contrib/pg_cryptochar	

contrib/seg	(Heikki	Linnakangas)



pgstatindex()(Tom	Lane)

perl	5.14(Alex	Hunsaker)

(Tom	Lane)

8.38.2autoconf

(Tom	Lane)

Canada,	Egypt,	Russia,	SamoaSouth	SudanDST	

8.3.17 8.3.15
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E.130.	8.3.15

:	 2011-04-18

8.3.148.3	 	E.145	



E.130.1.	8.3.15

8.3.X/8.3.8	8.3.8



E.130.2.	

(Tom	Lane)

	

(Nikhil	Sontakke)

	

BEFORE	ROW	UPDATE	(Tom	Lane)

UPDATE	RETURNING	ctid	 "" 	

DROP	TABLE	(Tom	Lane)

DROP	 "OID	nnn"

PL/Python(Daniel	Popowich)

pg_restoreTOC1KB(Tom	Lane)

(Aurelien	Jarno)

MIPSFreeBSDOpenBSDdlopen()(Tom	Lane)

MIPS	

HP-UX(Heikki	Linnakangas)

Windows libintl(Hiroshi	Inoue)



Windows xcopyWindows	7(Andrew	Dunstan)

Cygwin pg_regress(Andrew	Dunstan)

Chile,	Cuba,	Falkland	Islands,	Morocco,	SamoaTurkeyDST
2011f	 South	Australia,	AlaskaHawaii

8.3.16 8.3.14
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	E.	



E.131.	8.3.14

:	 2011-01-31

8.3.138.3	 	E.145	



E.131.1.	8.3.14

8.3.X/8.3.8	8.3.8



E.131.2.	

EXPLAINCASE	(Tom	Lane)

CASE	 CASE	 "CASE	WHEN"

(Tom	Lane)

		

(Tom	Lane)

datetimestamp	timestamp

standard_conforming_stringson	(BLOBs) pg_restore(Tom	Lane)

pg_restore	SQLstandard_conforming_strings

...	&	!(subexpression)	|	...tsquery	(Tom	Lane)

contrib/intarray	query_intcontrib/ltree

query_intcontrib/intarray(Apple)

Apple	Inc	

contrib/segGiST	picksplit(Alexander	Korotkov)

segGiST	



8.3.15 8.3.13
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	E.	



E.132.	8.3.13

:	 2010-12-16

8.3.128.3	 	E.145	



E.132.1.	8.3.13

8.3.X/8.3.8	 8.3.8



E.132.2.	

wal_sync_method	Linux fdatasync(Tom	Lane,	Marti	Raudsepp)

Linux fdatasync	PostgreSQLopen_datasync		 data=journal

ext4

GINWAL(Tom	Lane)

"bad	buffer	id:	0"

WALWAL(Jeff	Davis)

autovacuum(Tom	Lane)

vacuum_cost_limit	

IA64(Tom	Lane)

IA64	

copyObject()(Tom	Lane)

GiST(Heikki	Linnakangas)

"" 		GiST

ANALYZE(Tom	Lane)



Var(Tom	Lane)

create	index	i	on	t	(foo(t.*))

"" SQLOUT(Tom	Lane)

ORDER	BY,	LIMIT	FOR	UPDATEWITH	 INSERT	...	VALUESVALUES(Tom

Lane)

COALESCE()(Tom	Lane)

accept()	 postmasterGSSAPI(Alexander	Chernikov)

log_temp_files(Tom	Lane)

InhRelation(Tom	Lane)

debug_print_parse

(Tom	Lane)

"simple"PL/pgSQL	(Tom	Lane)

PL/Python(Jan	Urbanski)



SPI

contrib/cubeGiST	picksplit(Alexander	Korotkov)

GiST cube	 REINDEX

contrib/dblink"" 	 (Itagaki	Takahiro)

contrib/pgcrypto(Marti	Raudsepp)

contrib/xml2XPath(Tom	Lane)

FijiSamoaDST tzdata2010o	 Hong	Kong

8.3.14 8.3.12
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E.133.	8.3.12

:	 2010-10-04

8.3.11	8.3 	E.145	



E.133.1.	8.3.12

8.3.X/8.3.8	8.3.8



E.133.2.	

PL/PerlPL/TclSQL	userid	(Tom	Lane)

SQL	 SECURITY	DEFINER

SQL

PerlTcl	PL/PerlUPL/TclU	

	 PL

Tim	Bunce(CVE-2010-3433)

pg_get_expr()	 (Heikki	Linnakangas,	Tom	Lane)

128( ERROR_WAIT_NO_CHILDREN)Windows(Magnus	Hagander)

Windows	postmaster	

OR	(Tom	Lane)

8.38.4	 8.3.8	

UNION	ALL(Tom	Lane)

"" (Tom	Lane)

(Tom	Lane)



CREATE	INDEX	CONCURRENTLY	

btreePANICERROR(Tom	Lane)

show_session_authorization()autovacuum(Tom	Lane)

setof(Tom	Lane)

(Tao	Ma,	Tom	Lane)

joinNULL(Tom	Lane)

fsync postmaster.pid(Tom	Lane)

postmaster	postmaster	

XID(Andres	Freund,	Robert	Haas)

walwriterWAL(Magnus	Hagander,	Heikki	Linnakangas)

log_line_prefix%i	(Tom	Lane)

ALTER	TABLE	...	SET	TABLESPACE(Jeff	Davis)



CREATE	DATABASEALTER	DATABASE	...	SET	TABLESPACE(Guillaume

Lelarge)

REASSIGN	OWNED(Asko	Tiidumaa)

tsquery(Tom	Lane)

%_LIKE(Tom	Lane)

PL/Python PyCObject_AsVoidPtrPyCObject_FromVoidPtr(Peter

Eisentraut)

psql DISCARD	ALLautocommit-off(Itagaki	Takahiro)

ecpgRETURNING(Michael	Meskes)

contrib/dblink(Tom	Lane)

contrib/dblink"" (Itagaki	Takahiro)

contrib/dblink62(Itagaki	Takahiro)

hstore(text,	text)contrib/hstore	(Robert	Haas)

=>		 contrib/hstore	 CREATE	FUNCTION<>

CVSGit(Magnus	Hagander	and	others)

EgyptPalestineDST tzdata2010l	 Finland



Micronesian	Pacific/ChuukPacific/TrukCHUTTRUT
Pacific/PohnpeiPacific/Ponape

Windows "N.	Central	Asia" Asia/NovosibirskAsia/Almaty	(Magnus
Hagander)

MicrosoftKB976098DST	Asia/Novosibirsk

8.3.13 8.3.11
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E.134.	8.3.11

:	 2010-05-17

8.3.108.3	 	E.145	



E.134.1.	8.3.11

8.3.X/8.3.88.3.8



E.134.2.	

plperlopmask	 Safe.pm(Tim	Bunce,	Andrew	Dunstan)

Safe.pmplperl	Safe.pm	 plperlPerlstrict	Perl

PL/Tcl pltcl_modules(Tom)

TclPL/Tcl	 	

Tcl pltclu(CVE-2010-1170)

relcache(Heikki)

8.3.10

GUC(Itagaki	Takahiro)

	SQL search_path

(Alvaro)

ALTER	USER	...	RESET	ALL	

	 ALTER

CONTEXT	(Tom)

archive_command(Tom)



Perlpl/perl ppport.h(Andrew)

pl/python(Andreas	Freund,	Tom)

psql(Tom)

psql\copy\copy	(select	...)	 (Tom)

contrib/intarray	"GIN" (Tom)

contrib/pgstattuple(Tatsuhito	Kasahara)

	 shmget()EINVAL(Tom)

BSDOS	X	

Windowssyslogger(Heikki)

Windows(Magnus)

Windows(Magnus)

Argentina,	Australian	Antarctic,	Bangladesh,	 Mexico,	Morocco,
Pakistan,	Palestine,	Russia,	Syria,	TunisiaDST	 tzdata

PKST(Pakistan	Summer	Time)



8.3.12 8.3.10



PostgreSQL	9.6.0	
	E.	



E.135.	8.3.10

:	 2010-03-15

8.3.98.3	 	E.145	



E.135.1.	8.3.10

8.3.X/8.3.8	8.3.8



E.135.2.	

ssl_renegotiation_limit	SSL(Magnus)

SSL	 CVE-2009-3555

(Tom)

relcache(Tom)

(Tatsuo)

(Tom)

(Tom)

GISTWAL(Yoichi	Hirai)

GIST	WAL

bitsubstring()"" 	(Tom)

-1	 (CVE-2010-0442)

8	 (Tom)

(Tom)

xml(Tom)

8.4	8.3	



(Tom)

STOP	WAL	LOCATION	WAL(Itagaki	Takahiro)

(Heikki)

	plpgsql

	 "bool_column	=	false"(Tom)

pg_hba.conf @something	 @	

@		 @"/path	to/file"

pg_hba.conf	 (Tom)

errnoSSL_readSSL_write(Tom)

opensslWindows

GSSAPIhostname(Magnus)

ecpgSQLSTATE	(Michael)

psqlnumericlocale	latextroff(Heikki)

ON_ERROR_STOP--single-transactionCOMMIT	 psql(3)	(Bruce)

plpgsql(Tom)

PL/PerlUPL/Perl(Tim	Bunce)



PL/Python volatile(Zdenek	Kotala)

PL/TclTcl(Tom)

Tcl	8.5Tcl	 clock

dblink_build_sql_* contrib/dblink(Rushabh	Lathia,	Joe

Conway)

contrib/ltree(Tom)

		 ltreeARRAY(SELECT	...)

contrib/xml2(Tom)

contrib/xml2Windows(Andrew)

Windows(Radu	Ilie)

pg_listener

Bangladesh,	Chile,	Fiji,	Mexico,	Paraguay,	SamoaDST

8.3.11 8.3.9
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E.136.	8.3.9

:	 2009-12-14

8.3.88.3	 	E.145	



E.136.1.	8.3.9

8.3.X/8.3.8	 8.3.8



E.136.2.	

(Gurjeet	Singh,	Tom)

(CVE-2009-4136)

(CN)SSL(Magnus)

SSL(CVE-2009-4034)

(Tom)

(Tom)

VACUUM(Alvaro)

VACUUM	FULLPANIC	 VACUUM

(Tom)

inet/cidr(Chris	Mikkelson)

(Heikki)

(Heikki)

CSVsyslogger(Tom)

Windows(Jesse	Morris)



Windows	 "postgres"

GiST(Paul	Ramsey)

WAL(Heikki)

	 	

WindowsWAL(Heikki)

PAM(Tom)

Linux pam_krb5	PAMMicrosoft	Active	Directory		PAM	

GSSAPISSPIKerberos(Ian	Turner)

2000Unix	Kerberos	 Windows

(Akira	Kurosawa)

8.3

CREATE	OR	REPLACE	FUNCTION(Tom)

WHEREx=x(Tom)

—	 x	IS	NOT	NULL

XML(Peter)



xml(Heikki)

XMLUTF-8

plperluplperl(Tom)

Perl

PL/Perl(Tom)

PL/PerlPerl PostgreSQL(Andrew	Dunstan,	Abhijit	Menon-Sen)

PL/Python(Peter)

contrib/pg_standbyWindows(Fujii	Masao)

WindowsUnix

psqlflex(Tom)

--enable-largefile	

postmaster application_name	libpq(Tom)

(Joachim	Wieland)

IDTSGT

Antarctica,	Argentina,	Bangladesh,	Fiji,Novokuznetsk,	Pakistan,
Palestine,	Samoa,	SyriaDST tzdata2009s	 Hong	Kong



8.3.10 8.3.8



PostgreSQL	9.6.0	
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E.137.	8.3.8

:	 2009-09-09

8.3.78.3	 	E.145	



E.137.1.	8.3.8

8.3.X/ interval	8.3.8 REINDEX	8.3.58.3.5



E.137.2.	

Windows(Tsutomu	Yamada,	Magnus)

""

pg_start_backup()WAL(Heikki)

RESET	ROLE	RESET	SESSION	AUTHORIZATION(Tom,	Heikki)

SET	ROLE	SET	SESSION	AUTHORIZATION

LOAD(Tom)

LOAD

LDAP(Magnus)

SELECT(Tom)

(Tom)

synchronize_seqscansWITH	HOLD(Tom)

ANDOR100	(Tom)

interval(Tom)



		

to_char(...,	'TH')'HH'/'HH12'	(Heikki)

'th'	()

x2	 INTERVAL	'x	ms'(Alex	Hunsaker)

(Tom)

moneyJapan(Itagaki	Takahiro)

%_LIKE	(Tom)

00:12:57.9999999999999999999999999999	(Tom)

XML(Tom)

GiST	R-tree(Teodor)

"fast	shutdown"	 "smart	shutdown"(Fujii	Masao)

GIN(Tom)

PL/pgSQLNOT	NULL(Tom)

plperl(Andrew	Dunstan)

postgresql.conf pg_ctl	 (Jeff	Davis)



pg_dump(Tamas	Vincze)

SIGUSR1SIGQUITpg_standby(Heikki)

pg_standbymaxretries(Fujii	Masao)

	 contrib/hstore

contrib/xml2xslt_process()20(Tom)

libpqCOPY	FROM	STDIN(Tom)

readlineeditline(Zdenek	Kotala)

Bangladesh,	Egypt,	Jordan,	Pakistan,	 Argentina/San_Luis,	Cuba,
Jordan	Mauritius,	Morocco,	Palestine,	Syria,	Tunisia	 DST
tzdata	2009l

8.3.9 8.3.7



PostgreSQL	9.6.0	
	E.	



E.138.	8.3.7

:	 2009-03-16

8.3.68.3	 	E.145	



E.138.1.	8.3.7

8.3.X/8.3.58.3.5



E.138.2.	

(Tom)

		

CREATE	CONVERSION(Heikki)

xpath()(Andrew)

SQL xpath	 libxml	XPath	 xpath		 xpath

	 libxml	

:	 100%			

to_char()(Tom)

C(Teodor)

wchar_tintWindows

@(Heikki)

SELECT(Tom)



"" 	

CASE	WHEN(Tom)

	

TOAST(Tom)

CLUSTERALTER	TABLE	 pg_typeTOAST	

8.18.2	8.3

LISTEN UNLISTEN(Tom)

	 DISCARD	ALLUNLISTEN	

PL/pgSQL INTOINSERTINTO	 CREATE	RULEINSERT	INTO

PL/pgSQL(Ashesh	VashiDave	Page)

PL/pgSQLPL/pgSQL

Windows CallNamedPipe()(Steve	Marshall,	Magnus)

;		 LISTEN

MUST	(Mauritius	Island	Summer	Time)(Xavier	Bugaud)

8.3.8 8.3.6
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E.139.	8.3.6

:	 2009-02-02

8.3.58.3	 	E.145	



E.139.1.	8.3.6

8.3.X/8.3.58.3.5



E.139.2.	

DISCARD	ALL(Tom)

GiST(Teodor)

GiST

xmlconcat(NULL)(Peter)

ispell(Teodor)

Norwegian	

pg_dump(Tom)

headline()URL(Teodor)

headline()headline(Teodor)

	 (Tom,	Heikki)

PL/pgSQL	 INSERT

(Tom)



CHECK	

I/OSPI	 (Tom)

VACUUM(Heikki)

ALTER	TABLE	ENABLE/DISABLE	RULE(Tom)

UPDATE	RETURNING	tableoidOID(Tom)

ANYARRAYpg_statistic(Tom)

8.3

(Tom)

...	from	a	left	join	b	on	a.a1	=	b.b1	where	a.a1	=	42	...

IN(Tom)

GIN(Tom)

GINTID	

TOAST(Tom)

TOAST		

(Tom)



UTF-8XML(Tom)

contrib/dblinkdblink_get_result(text,bool)(Joe)

contrib/sslinfo(Tom)

contrib/tsearch2	(Teodor)

autovacuum(Heikki)

Windows	7	beta(DaveMagnus)

varchar ecpg(Michael)

PL/Perl configure	(Andrew)

pgsql-bugs	/ pgsql-hackers	 pgsql-ports

KathmanduSwitzerland,	CubaDST tzdata2009a

8.3.7 8.3.5



PostgreSQL	9.6.0	
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E.140.	8.3.5

:	 2008-11-03

8.3.48.3	 	E.145	



E.140.1.	8.3.5

8.3.X/8.3.18.3.1	 8.3.X



E.140.2.	

GiST "" (Teodor)

	 REINDEX

(Tom)

"" 	 	

byteaXML(Michael	McMaster)

(Tom)

expression	IN(expression-list)(Tom,Robert	Haas)

8.2.x8.3.x	8.1

SELECTFROM	VALUES RETURNING(Tom)

""

GiST IS	NULL(Teodor)

(Neil)

PL/pgSQL	(Tom)

CREATE	DATABASE(Heikki)



ALTER	SET	TABLESPACE relfilenode(Heikki)

headline(Sushant	Sinha)

--enable-integer-datetimesISO	(Ron	Mayer)

ILIKE(Andrew)

DISCARD(Tom)

PITR(Tom)

SPI_getvalueSPI_getbinval	(Tom)

	

SessionReplicationRolePGDLLIMPORT	WindowsSlony	(Magnus)

libpqgsslib	(Magnus)

libgssapilibpq(Markus	Schaaf)

CREATE	ROLEecpg(Michael)

pg_ctl	restart(Tom)



pg_control(Itagaki	Takahiro)

pg_controldatapg_resetxlog	 Windows

tzdata2008i	(Argentina,	Brazil,	Mauritius,	SyriaDST

8.3.6 8.3.4
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E.141.	8.3.4

:	 2008-09-22

8.3.38.3	 	E.145	



E.141.1.	8.3.4

8.3.X/8.3.18.3.1



E.141.2.	

btree	WAL(Heikki)

WAL

HOTXID(Alvaro)

VACUUM	 		MVCC	

datfrozenxid(Alvaro)

pg_clog

pg_classHOT(Tom)

REINDEX	TABLE	pg_classALTER	TABLE	RENAME	 ALTER	TABLE	SET	SCHEMA

pg_class

"combo	cid"(Karl	Schnaitter)

	 (Alvaro)

3264(Tom)

""

GiST(Teodor)



(Tom)

8.3	

UNION	ALL	(Heikki)

INSERTUPDATE	(Tom)

8.3

DROP	OWNED(Tom)

"NNN"

XML(Kris	Jurka,	Tom)

xmlserialize()(Tom)

(Tom)

""

(Tom)

AT	TIME	ZONE	(Tom)

	 AT	TIME	ZONE8.1	8.0	

64datetime(Tom)



(Tom)

syslog(Tom)

pg_hba.confLDAP	URL(Tom)

SELECT	DISTINCT	ON(Tom)

IS	NULL(Tom)

ORIS	NULL

select(Tom)

select	

GROUP	BY	(Tom)

GROUP	BYcolIS	NULL	

FOR	 PL/pgSQL(Tom)

PL/TclTcl	8.5	Tcl(Tom)

PQescapeBytea()(Rudolf	Leitgeb)

Windows libpq64KBMicrosoft(Magnus)

ecpgSET(Michael)

SQL pg_dumppg_restore(Tom)



pg_ctlrestartpostmaster(Bruce)

pg_standbyWAL(Simon)

	Argentina,	Bahamas,	Brazil,	Mauritius,	Morocco,Pakistan,
PalestineParaguayDST		 tzdata2008f

8.3.5 8.3.3



PostgreSQL	9.6.0	
	E.	



E.142.	8.3.3

:	 2008-06-12

8.3.2	 8.3 	E.145	



E.142.1.	8.3.3

8.3.X/8.3.18.3.1



E.142.2.	

pg_get_ruledef()(Tom)

	 -42::integer	 (-42)::integer

PostgreSQL	SELECT	DISTINCT	 pg_dump	8.3.18.2.7

ALTER	AGGREGATE	...	OWNER	TOpg_shdepend	(Tom)

DROP	OWNEDREASSIGN	OWNED	

8.3.4 8.3.2



PostgreSQL	9.6.0	
	E.	



E.143.	8.3.2

:	

8.3.18.3	 	E.145	



E.143.1.	8.3.2

8.3.X/8.3.1	8.3.1



E.143.2.	

UTF-8Windows ERRORDATA_STACK_SIZE	exceeded

restore_command%r	 (Simon)

%rWAL	

ALTER	TABLE	ADD	COLUMN	...	PRIMARY	KEY	(Brendan	Jurd)

REASSIGN	OWNED(Alvaro)

SELECT	 SELECT	FOR	UPDATE/SHARE(Tom)

"" 	 CREATE	TABLE(Tom)

pg_get_ruledef()	 UPDATEDELETE(Tom)

8.3TIDTidScan(Tom)

8.3.08.3.1

LWLocksGIN(Teodor)

tsqueryGiST(Teodor)

tsvector_update_trigger()ts_stat()	(Tom)



(Tom)

(Zdenek	Kotala)

DROP	DATABASE(Heikki)

	OID;	

SIGTERM(Tom)

SIGTERM	 SIGTERM

xy	 x	IN	(SELECT	y

Param(Tom)

8.3.08.3.1	LIKELIKE	

MINMAXDISTINCT	 ORDER	BY(Tom)

"physical	tlist"(Tom)

	

(Tom)

8.3.0

XID TransactionIdIsCurrentTransactionId()	(Heikki)

8.3.0



ISO-8859-5Cyrillic	 "Yo"	( eE)	(Sergey	Burladyan)

array_in()	 (Tom)

	 ORDER	BY

( substring(string	pattern))	(Tom)

	 	

	 foo

XID(Alvaro)

ANALYZE	(Pavan	Deolasee)

initdb--xlogdir	(-X)(Tom)

psql	8.3.08.3.1 \x09(Bruce)

tzdata2008c	(Morocco,	Iraq,	Choibalsan,	Pakistan,	Syria,	Cuba
Argentina/San_LuisDST)

ECPGget_PGconn()ecpglib	(Michael)

ecpgPGTYPEStimestamp_sub()(Michael)

ecpg(Michael)

contrib/cube(Tom)

NULL contrib/xml2	xpath_table()(Tom)



contrib/xml2makefileCFLAGS,	libxslt(Tom)

8.3.3 8.3.1



PostgreSQL	9.6.0	
	E.	



E.144.	8.3.1

:	 2008-03-17

8.3.08.3	 	E.145	



E.144.1.	8.3.1

8.3.X/Windows	



E.144.2.	

Windows(Tom)

UTF-8Windows	2UTF-8Windows		

VACUUM	FULL(Tom)

8.2 VACUUM	FULL	8.3	PANICERROR

VACUUM	FULL

	 8.3 VACUUM	FULL

characterbit(Tom)

varchar

(Stephan	Szabo,	Tom)

(Tom)

SQL	 PREPARE	JDBC,	DBI

SPI(Tom)

(Tom)

LISTEN/NOTIFY(Tom)



LISTEN	 NOTIFY

LISTEN	pg_listenerLISTEN,		

LISTENUNLISTEN(Tom)

	 UNLISTEN

(Heikki)

8.18.28.3

(Heikki)

tsquery(Teodor)

ASCII LIKE(Rolf	Jentsch)

xmlvalidate	(Tom)

8.3	

(Neil)

encode(bytea,	'escape')	 \nnn(Tom)

	 encode

229(Tom)



ALTER	OWNER"" (Tom)

CREATE	TABLE	LIKE	INCLUDING	INDEXES(Tom)

pg_stat_activity.waiting(Tom)

Windows	Vista(Dave,	Magnus)

tzdata2008aChile	 VET	(Venezuela)UTC-4:30,	not	UTC-

4:00	(Tom)

ecpg(Michael)

pg_ctlpostmaster(Itagaki	Takahiro,	Tom)

pg_ctl	start	-wpostmaster	

-fwrapvgcc(Tom)

gcc	4.3PostgreSQL	

MSVC	 contrib/uuid-ossp(Hiroshi	Saito)

8.3.2 8.3



PostgreSQL	9.6.0	
	E.	



E.145.	8.3

:	 2008-02-04



E.145.1.	

PostgreSQL	

SQL/XML XML

( ENUM)

( UUID)

NULL

Windows( SSPI)

autovacuumautovacuum

Microsoft	Visual	C++PostgreSQL



WAL

I/O

( HOT)UPDATEDELETE	

ID VACUUM

ORDER	BY	...	LIMIT



E.145.2.	8.3

pg_dump/	

E.145.2.1.	

TEXT	(Peter,	Tom)

text	 text	 text	

substr(current_date,	1,	4)

23	LIKE	'2%'

	 "" "" 	

substr(current_date::text,	1,	4)

23::text	LIKE	'2%'

CAST()	 	

current_date	<	2017-11-17

—	 text

char(n)	varchar(n)text	 text(||)	



contrib/tsearch2

contrib/tsearch2

ARRAY(SELECT	...)SELECT	 NULL(Tom)

	 	 pg_type.typarray

ORDER	BY	...	USING	operatorbtree	operator

SET	LOCAL(Tom)

RELEASE	SAVEPOINTPL/pgSQL	 SET	LOCAL

(Tom)

"BEGIN;	DROP	DATABASE;	COMMIT"

ROLLBACKNOTICEWARNING	(Bruce)

NOTIFY/LISTEN/UNLISTEN	(Bruce)

schema.relation

ALTER	SEQUENCEcurrval()(Tom)

(Tom)



(Tom)

pg_database_size()CONNECT	 pg_tablespace_size()

CREATE

!!=	(in)(Tom)

NOT	IN	(SELECT	...)

(Tom)

PostgreSQL	

C(Greg	Stark,	Tom)

SET_VARSIZE()varlena	( "de-TOAST")

DEBUG(Simon)

E.145.2.2.	

bgwriter_lru_percent,	bgwriter_all_percent,

bgwriter_all_maxpages,	stats_start_collector

stats_reset_on_server_start	redirect_stderr	 logging_collector

stats_command_string	 track_activities	stats_block_level

stats_row_level	 track_counts	 archive_mode



stats_start_collector(Tom)

UDP

stats_reset_on_server_start(Tom)

pg_stat_reset()

postgresql.conf(Joachim	Wieland)

E.145.2.3.	

(Andrew)

COPY	

(Tom)

C	 	

chr()(Andrew)

UTF8 chr()Unicode	 chr()7ASCII	 ascii()

convert()(Andrew)

convert()	 bytea bytea	

convert_from(bytea,	name)text	—	



convert_to(text,	name)bytea	—	

length(bytea,	name)integer	—	

(conversion_name) 	(Andrew)

SQL

JOHAB(Tatsuo)

JOHAB



E.145.3.	

PostgreSQL	8.3

E.145.3.1.	

WAL(Simon)

	 			

	 wal_writer_delay

I/O	 (Itagaki	TakahiroHeikki	Linnakangas)

	I/O		I/O

HOTUPDATEDELETE	(Pavan	Deolasee,	)

UPDATEDELETE	 INSERT	VACUUM	 INSERTUPDATE

HOT

(Greg	Smith,	Itagaki	Takahiro)

(Greg	Stark,	Heikki	Linnakangas)

12836	

ID VACUUM(Florian	Pflug)



ID pg_clog	vacuumID	

(Tom)

2 32(4)	 	

WAL(Simon)

CLUSTERCOPYWAL(Simon)

WAL CLUSTERfsync()WAL	 COPY

(Simon,	Heikki,	Tom)

(Jeff	Davis)

		

ORDER	BY	...	LIMIT(Greg	Stark)

"top	N"		 LIMIT

(Tom)

(Tom)

(Tom)

E.145.3.2.	



Autovacuum	(Alvaro)

	

(Alvaro,	Itagaki	Takahiro)

(Tom)

	PL/pgSQL	

temp_tablespaces	(Jaime	Casanova,Albert	Cervera,	Bernd

Helmle)

	I/O		

TOAST pg_toast_temp_nnn(Tom)

	WAL		TOAST

postmaster(Tom)

	relfilenode(Heikki)

CREATE	CONSTRAINT	TRIGGER	 (Tom)

7.3 contrib/adddepend

DEFAULT	NULL(Tom)

DEFAULT	NULL	



EUC_JIS_2004SHIFT_JIS_2004	(Tatsuo)

UTF-8

"" "" 	

postmaster

E.145.3.3.	

log_autovacuum_min_durationautovacuum(Simon,	Alvaro)

log_lock_waits(Simon)

log_temp_files(Bill	Moran)

log_checkpoints(Greg	Smith,	Heikki)

log_line_prefix	%s%c(Andrew)

log_restartpoints(Simon)

(Simon)

Autovacuum pg_stat_activity(Tom)

CSV(Arul	Shaji,	Greg	Smith,	Andrew	Dunstan)

CSV



PostgreSQL(Tom)

Windows	 log_timezone

pg_stat_bgwriter(Magnus)

pg_stat_database	(Magnus)

xact_start	()	 pg_stat_activity	(Neil)

n_live_tuplesn_dead_tuples	 pg_stat_all_tables(Glen	Parker)

stats_block_levelstats_row_level	 track_counts(Tom)

stats_command_string	 track_activities	(Tom)

(Tom)

E.145.3.4.	

Windows( SSPI)	(Magnus)

GSSAPI	(Henry	Hotz,	Magnus)

KerberosGSSAPI

SSL(Victor	Wagner)

ssl_ciphersSSL(Victor	Wagner)



Kerberos krb_realm	(Magnus)

E.145.3.5.	(WAL)

time_tTimestampTzWAL(Tom)

WAL

WAL(Simon)

WAL	 WAL	

archive_mode(Simon)

archive_command archive_mode	 archive_command

E.145.3.6.	

(Teodor,	Oleg)

	 contrib/tsearch2

NULL(Teodor,	Tom)

ORDER	BY	...	NULLS	FIRST/LAST

/ ASC/DESC(Teodor,	Tom)

ASC/DESCORDER	BY	 ASC/DESC	 NULL

col	IS	NULL(Teodor)



(Arul	Shaji,	Tom)

UPDATEDELETE	 UPDATE/DELETE	WHERE	CURRENT	OF

FOR	UPDATE	(Arul	Shaji,	Tom)

(TEXT,	VARCHAR,	CHAR)I/O(Tom)

		

UNION(Tom)

(Tom)

			

float4/float8

WHERE(Tom)

(Tom)

E.145.3.7.	

(David	Fetter,	Andrew,	Tom)

	TOAST

(Tom)



search_pathsearch_path	

CREATE/ALTER	FUNCTION	COSTROWS(Tom)

COST	 ROWS	

CREATE	TABLE	LIKE	...	INCLUDING	INDEXES	(Trevor	Hardcastle,

Nikhil	Sontakke,	Neil)

CREATE	INDEX	CONCURRENTLY(Simon)

ALTER	VIEW	...	RENAME	TO	ALTER	SEQUENCE	...	RENAME	TO	(David

Fetter,	Neil)

ALTER	TABLE	...	RENAME	TO

CREATE/DROP/RENAME	DATABASE(Tom)

(Jan)

	 ALTER	TABLE

(Teodor,	Tom)

ssnum(7)	

E.145.3.8.	

(Jeremy	Drake)



	 pg_pltemplate.tmpldbacreate

(Tom)

CREATE/ALTER	FUNCTION,	ALTER	DATABASE	 ALTER	ROLESET	...	FROM

CURRENT

DISCARD	ALL,	DISCARD	PLANS	DISCARD	TEMPORARY	CLOSE	ALL

DEALLOCATE	ALL	(Marko	Kreen,	Neil)

CLUSTER	MVCC-(Heikki	Linnakangas)

CLUSTER	MVCC

CLUSTER:	 CLUSTER	table	USING	index	(Holger	Schurig)

CLUSTER

EXPLAIN(Tom)

?columnN?

(Alvaro)

	 NOTICE

E.145.3.9.	

SQL/XML XML(Nikolay	Samokhvalov,	Pavel	Stehule,	Peter)



( ENUM)	(Tom	Dunstan)

	 ENUMCREATE	TYPE	mood	AS	ENUM	('sad',	'ok',	'happy')

( UUID)(Gevik	Babakhani,	Neil)

RFC	4122

MONEY64(D'Arcy	Cain)

MONEY

float4/float8	 InfinityNAN()(Bruce)

Infinity

boolean(Neil)

COPY(Tom)

E.145.3.10.	

	 regexp_matches(),	regexp_split_to_array()

regexp_split_to_table()	(Jeremy	Drake,	Neil)

POSIX

lo_truncate()(Kris	Jurka)

float8width_bucket()(Neil)



pg_stat_clear_snapshot()(Tom)

	 	

isodowEXTRACT()date_part()	(Bruce)

dow

to_char()to_date()to_timestamp()	ID	(ISO) IDDD	(ISO)

(Brendan	Jurd)

to_timestamp()to_date()	 TM	()(Bruce)

Oracle

	 to_date()/to_timestamp()D	(ISO)(Bruce)

setseed()(Neil)

NUMERIC(Neil)

NUMERIC	

LIKE/ILIKE	UTF-8	(Andrew,	Itagaki	Takahiro)

currtid()SELECT(Tom)

txid_*()ID(Jan)



E.145.3.11.	PL/pgSQL

FETCH(Pavel	Stehule)

INPL/pgSQLFETCH	FROM FETCH(Pavel	Stehule)

MOVEPL/pgSQL	(Magnus,	Pavel	Stehule,Neil)

RETURN	QUERY	(Pavel	Stehule,	Neil)

PL/pgSQL	 RETURN	QUERYRETURN	NEXT

(Tom)

myfunc.myvar	

(Tom)

FORSTEP(Tom)

STEP

(Tom)

E.145.3.12.	

PL/Perl	 spi_prepare()	 pg_type(Andrew)

PL/Python	 plpy.prepare()	 pg_type



PL/Tcl	 spi_prepare	 pg_type(Andrew)

PL/PythonUPython	2.5(Marko	Kreen)

PythonPython	2.3PL/Python	(Marko	Kreen)

libtclPL/Tcl	 (Steve	Marshall,	Paul	Bayer,Doug	Knight)

E.145.3.13.	psql

\d(Brendan	Jurd)

\d $(Tom)

\da(Greg	Sabino	Mullane)

\df+(Neil)

\prompt(Chad	Wagner)

\pset,	\t	\xonoff	(Chad	Wagner)

\sleep(Jan)

\copy\timing(Andrew)

Windows \timing(Itagaki	Takahiro)

\o(Tom)



-f(Peter)

-u(Tom)

E.145.3.14.	pg_dump

--tablespaces-only--roles-only	 pg_dumpall	(Dave	Page)

pg_dumpall	(Dave	Page)

Windows pg_dump

pg_dumpalltemplate1	(Dave	Page)

-n-t $(Tom)

(Tom)

-u(Tom)

E.145.3.15.	

initdb pg_xlog(Euler	Taveira	de	Oliveira)

pg_regress(Andrew)

-t	() pg_ctl(Bruce)

pg_ctl	60

pg_ctl(Andrew)



C clusterdbreindexdbvacuumdb	(Itagaki	Takahiro,	Magnus)

createdbcreateuserdropdb	dropuser(Peter)

--quiet8.4	

E.145.3.16.	libpq

PQsetdbLogin()dbNameconninfo(Andrew)

conninfoPQsetdbLogin()

SSL(Victor	Wagner)

PGSSLKEYSSL(Victor	Wagner)

lo_truncate()	(Kris	Jurka)

PQconnectionNeedsPassword()(Joe	Conway,	Tom)

	 	

PQconnectionUsedPassword()(Joe	Conway,	Tom)

E.145.3.17.	ecpg

V3	/(Michael)



Windowspthreads(Magnus)

ecpglib(Itagaki	Takahiro)

ecpgAPI(Michael)

E.145.3.18.	Windows

Microsoft	Visual	C++PostgreSQL(Magnus	)

Windows	Visual	C++Windows	Visual	C++

postmaster(Magnus)

(Magnus)

(Magnus)

E.145.3.19.	(SPI)

SPI(Pavel	Stehule)

FETCH/MOVE

SPI_execute(Tom)

SPI_ERROR_CURSOR

SPI SPIPlanPtrvoid	*	(Tom)



E.145.3.20.	

configure--enable-profiling	( gcc)(Korry	DouglasNikhil

Sontakke)

configure--with-system-tzdata	 (Peter)

PGXSPostgreSQL	 pg_configPATH(Tom)

SGML gmake	draft	(Bruce)

draft

E.145.3.21.	

DLLIMPORT	PGDLLIMPORTTcl DLLIMPORT	(Magnus)

"" (Tom)

GIN	 extractQuery()	API(Teodor)

postgres_ext.hpg_config_manual.hNAMEDATALEN(Peter)

strlcpy()strlcat()	 strncpy()strncat()(Peter)

(Gurjeet	Singh,	Tom)

join_search_hook(Julius	Stroffek)

tas()RenesasM32R(Kazuhiro	Inaoka)



quote_identifier()pg_dump	(Tom)

NUMERIC sign_dscale(Tom)

SYSVSYSV	>=	6.0,OS	X	10.2POSIX(Chris	Marcellino)

acronym	NFS(Bruce)

"Postgres""PostgreSQL"(Peter)

(Bruce)

E.145.3.22.	Contrib

contrib	READMEPostgreSQL	 (Albert	Cervera	i	Areny)

contrib/pageinspect(Simon,	Heikki)

contrib/pg_standby(Simon)

OSSP	UUID UUIDcontrib/uuid-ossp(Peter)

configure--with-ossp-uuid	 UUID

contrib/dict_intcontrib/dict_xsyn	contrib/test_parser(Sergey

Karpov)

contrib/pgbench(Pavan	Deolasee)

contrib/pgbench	-l(Greg	Smith)



contrib/pgbuffercache	(Greg	Smith)

contrib/hstoreGIN(Teodor)

contrib/pg_trgmGIN(Guillaume	Smet,	Teodor)

contrib/start-scriptsOS/X(Mark	Cotner,	David	Fetter)

pgrowlocks()	dblink_get_pkey()SELECT(Tom)

contrib/pgstattuple(Tom)

contrib/xml28.4(Peter)

PostgreSQLXML

8.3.1 	8.2.23



PostgreSQL	9.6.0	
	E.	



E.146.		8.2.23

:	 2011-12-05

8.2.228.2	 	E.169	

8.2.XPostgreSQL	



E.146.1.		8.2.23

8.2.X/

information_schema.referential_constraints		

8.2.14 	E.155	



E.146.2.	

information_schema.referential_constraints	(Tom	Lane)

		

initdb		 information_schema

SHAREDIR/information_schema.sql	 SHAREDIR	 pg_config	--

sharedir

CREATE	TABLE	dest	AS	SELECT	*	FROM	src	INSERT	INTO	dest	SELECT	*

FROM	srcTOAST	(Tom	Lane)

ALTER	TABLE	ADD	COLUMN		8.4	

toast	(Tom	Lane)

"missing	chunk	number	0	for	toast	value	NNNNN	in	pg_toast_2619"
toast

money	(Tom	Lane)

lc_monetary	 money	

transform_null_equals	CASE	foo	WHEN	NULL	...	(Heikki

Linnakangas)

transform_null_equalsfoo	=	NULL	 CASE



	(Tom	Lane)

ON	UPDATE	CHECK ON	UPDATE	 CHECK		

"RI_ConstraintTrigger_NNNN"	9.2		

psql	(Robert	Haas)

xsubppPL/Perl		(David	Wheeler		Alex	Hunsaker)

pgstatindex()	(Robert	Haas)

VPATH	(Peter	Eisentraut)

	(Peter	Eisentraut)

C	VPATH

Central	AmericaWindows	(Tom	Lane)

"Central	America	Standard	Time"CST6	CST6CDTDSTCentral	America

tzdata2011nDST	BrazilCubaFijiPalestineRussiaSamoa	
AlaskaBritish	East	Africa

8.3 	8.2.22



PostgreSQL	9.6.0	
	E.	



E.147.		8.2.22

:	 2011-09-26

8.2.218.2	 	E.169	

PostgreSQL2011128.2.X	



E.147.1.		8.2.22

8.2.X/8.2.14	 	E.155	



E.147.2.	

GiST	(Heikki	Linnakangas)

ANALYZE	(Noah	Misch)

relcache	(Tom	Lane)

	inval		 "could	not	read	block	0	in	file	..."

GiST	(Tom	Lane)

GiSTGiST	

	(Tom	Lane)

	(Tom	Lane)

WALgcc	4.6.0	bug	(Tom	Lane)

VALUESbug	(Tom	Lane)

SELECT	FOR	UPDATE/SHARE	(Tom	Lane)



	(Tom	Lane)

"peer"bug	(Tom	Lane)

pg_srand48	(Andres	Freund)

	 srandom	

LIMITOFFSET2^63		(Heikki	Linnakangas)

generate_series()int4int8	(Robert	Haas)

to_char()	(Marti	Raudsepp)

FM

pg_size_pretty()2^63	(Tom	Lane)

COPY psql		(Tom	Lane)

standard_conforming_stringspg_restore		(Tom	Lane)

standard_conforming_stringson	 pg_restore	

libpqLDAP	(Albe	Laurenz)

libpqI/OSSL	(Martin	Pihlak,	Tom	Lane)

libpq	(Tom	Lane)



SSL fork()

ecpglib15double	(Akira	Kurosawa)

blowfishbug	(CVE-2011-2483)

contrib/pg_cryptoblowfish	

contrib/seg	(Heikki	Linnakangas)

pgstatindex()	(Tom	Lane)

perl	5.14	(Alex	Hunsaker)

	(Tom	Lane)

8.38.2autoconf

	(Tom	Lane)

tzdata2011i	DSTCanadaEgyptRussiaSamoaSouth	Sudan

	8.2.23 	8.2.21



PostgreSQL	9.6.0	
	E.	



E.148.		8.2.21

:	 2011-04-18

8.2.208.2	 	E.169	



E.148.1.		8.2.21

8.2.X/8.2.14	 	E.155	



E.148.2.	

	(Nikhil	Sontakke)

	

BEFORE	ROW	UPDATE		(Tom	Lane)

bugUPDATE	RETURNING	ctid	 "cannot	extract	system	attribute

from	virtual	tuple"	

DROP	TABLE	(Tom	Lane)

DROP	 "could	not	open	relation	with	OID	nnn"

PL/Python	(Daniel	Popowich)

pg_restoreTOC(	1KB)	(Tom	Lane)

	(Aurelien	Jarno)

FreeBSDOpenBSDMIPSdlopen()	(Tom	Lane)

MIPS	

HP-UX	(Heikki	Linnakangas)

Crywinpg_regress	(Andrew	Dunstan)

tzdata2011f	DSTChileCubaFalkland	IslandsMorocco



SamoaTurkey	South	AustraliaAlaskaHawaii

	8.2.22 	8.2.20



PostgreSQL	9.6.0	
	E.	



E.149.		8.2.20

:	 2011-01-31

8.2.198.2	 	E.169	



E.149.1.		8.2.20

8.2.X/8.2.14	 	E.155	



E.149.2.	

EXPLAINCASE	(Tom	Lane)

CASE CASE	 "unexpected	CASE	WHEN	clause"

	(Tom	Lane)

		

	(Tom	Lane)

datetimestamp	

standard_conforming_strings	 pg_restore(BLOBs)	(Tom	Lane)

pg_restore	SQLstandard_conforming_strings	

...	&	!(subexpression)	|	...	tsquery	(Tom	Lane)

contrib/intarray	query_intcontrib/ltreeltxtquery

query_intcontrib/intarray	(Apple)

	Apple	Inc	(CVE-2010-4015)

contrib/segGiST	picksplitbug	(Alexander	Korotkov)

segGiST	 REINDEX	 contrib/cube



	8.2.21 	8.2.19



PostgreSQL	9.6.0	
	E.	



E.150.		8.2.19

:	 2010-12-16

8.2.188.2	 	E.169	



E.150.1.		8.2.19

8.2.X/8.2.14	 	E.155	



E.150.2.	

Linuxwal_sync_method	fdatasync	(Tom	Lane,	Marti	Raudsepp)

Linuxfdatasync	 PostgreSQLopen_datasync		

data=journalext4

GINWAL	(Tom	Lane)

"bad	buffer	id:	0"

WALWAL	(Jeff	Davis)

IA64	(Tom	Lane)

IA64

copyObject()	(Tom	Lane)

GiST	(Heikki	Linnakangas)

"" 	GiST	

ANALYZE	(Tom	Lane)

	(Tom	Lane)

create	index	i	on	t	(foo(t.*))	



OUT"inline"SQL	(Tom	Lane)

ORDER	BYLIMITFOR	UPDATE	WITHINSERT	...	VALUESVALUES		(Tom

Lane)

COALESCE()	(Tom	Lane)

InhRelation	(Tom	Lane)

debug_print_parse

	(Tom	Lane)

PL/pgSQL"" 		(Tom	Lane)

PL/Python	(Jan	Urbanski)

SPI

contrib/cubeGiST	picksplit	(Alexander	Korotkov)

cubeGiST	 REINDEX

contrib/dblink"" 		(Itagaki	Takahiro)

contrib/pgcrypto	(Marti	Raudsepp)



contrib/xml2XPath	(Tom	Lane)

tzdata2010o	DSTFijiSamoaHong	kong

	8.2.20 	8.2.18



PostgreSQL	9.6.0	
	E.	



E.151.		8.2.18

:	 2010-10-04

8.2.178.2	 	E.169	



E.151.1.		8.2.18

8.2.X/8.2.14	 	E.155	



E.151.2.	

PL/PerlPL/TclSQL	userid	(Tom	Lane)

SQLPerlTcl	 SECURITY	DEFINER		PerlTcl

SQLSQL	

PerlTcl	PL/PerlUPL/TclU	

	PL

Tim	Bunce	(CVE-2010-3433)

pg_get_expr()		(Heikki	Linnakangas,	Tom	Lane)

Windows	(Tsutomu	Yamada,	Magnus	Hagander)

"" 	

Windows128(ERROR_WAIT_NO_CHILDREN)	(Magnus	Hagander)

Windows	

UNION	ALL	(Tom	Lane)

"" 	(Tom	Lane)

btreePANICERROR		(Tom	Lane)



show_session_authorization()	(Tom	Lane)

	(Tom	Lane)

	(Tao	Ma,	Tom	Lane)

postmaster.pid	(Tom	Lane)

	

XID	(Andres	Freund,	Robert	Haas)

log_line_prefix%i		(Tom	Lane)

ALTER	TABLE	...	SET	TABLESPACE		(Jeff	Davis)

CREATE	DATABASEALTER	DATABASE	...	SET	TABLESPACE		(Guillaume

Lelarge)

PL/Python PyCObject_AsVoidPtr	PyCObject_FromVoidPtr	(Peter

Eisentraut)

contrib/dblink	(Tom	Lane)

contrib/dblink"" 		(Itagaki	Takahiro)

contrib/dblink62	(Itagaki	Takahiro)



hstore(text,	text)contrib/hstore	(Robert	Haas)

=>		 contrib/hstore	 CREATE	FUNCTION

CVSGit	(Magnus	Hagander	and	others)

tzdata20101	DSTEgyptPalestineFinland

Micronesian	Pacific/ChuukPacific/TrukCHUTTRUT	
Pacific/PohnpeiPacific/Ponape

Windows"N.	Central	Asia	Standard	Time"Asia/Novosibirsk	
Asia/Almaty	(Magnus	Hagander)

KB976098DST	Asia/Novosibirsk

	8.2.19 	8.2.17



PostgreSQL	9.6.0	
	E.	



E.152.		8.2.17

:	 2010-05-17

8.2.168.2	 	E.169	



E.152.1.		8.2.17

8.2.X/8.2.14	 	E.155	



E.152.2.	

Safe.pm	 plperl	(Tim	Bunce,	Andrew	Dunstan)

Safe.pm	 plperl Safe.pm		 plperlPerl	strict

Perl $a	$b	(CVE-2010-1169)

PL/Tclpltcl_modules	(Tom)

PL/TclTcl		 pltcl_modules		 "

" Tcl	 pltclu	(CVE-2010-1170)

relcache	(Heikki)

8.2.16

	(Alvaro)

ALTER	USER	...	RESET	ALL	ALTER	DATABASE	...	RESET	ALL	

	 ALTER

CONTEXT	(Tom)

Perlpl/perlppport.h	(Andrew)

pl/python	(Andreas	Freund,	Tom)

psql	(Tom)



psql\copy\copy	(select	...)		(Tom)

contrib/pgstattuple	(Tatsuhito	Kasahara)

shmget()	EINVAL	(Tom)

BSDOS	X	

Windows	(Heikki)

Windows	(Magnus)

Windows	(Magnus)

tzdata2010j	DSTArgentinaAustralian	AntarcticBangladesh
MexicoMorocco	PakistanPalestineRussiaSyriaTunisia
Taiwan

PKST	(Pakistan	Summer	Time)

	8.2.18 	8.2.16



PostgreSQL	9.6.0	
	E.	



E.153.		8.2.16

:	 2010-03-15

8.2.158.2	 	E.169	



E.153.1.		8.2.16

8.2.X/8.2.14	 	E.155	



E.153.2.	

ssl_renegotiation_limit	SSL	(Magnus)

0	CVE-2009-3555

	(Tom)

relcache	(Tom)

	(Tom)

	(Tom)

GISTWAL	(Yoichi	Hirai)

WAL	GIST

substring()bit	"" 	(Tom)

-1		(CVE-2010-0442)

8		(Tom)

	(Tom)

STOP	WAL	LOCATION	WAL	(Itagaki	Takahiro)

	(Heikki)

	plpgsql



	 "bool_column	=	false"	(Tom)

pg_hba.conf @	 @something	 @	(Tom)

@		 @"/path	to/file"

pg_hba.conf		(Tom)

SSL_readSSL_writeerrno		(Tom)

opensslWindows

psqlnumericlocale	latextroff	(Heikki)

ON_ERROR_STOP--single-transaction	COMMIT	 psql(3)	(Bruce)

NULLplpgsql	(Tom)

PL/PerlUPL/Perl	(Tim	Bunce)

PL/Pythonvolatile	(Zdenek	Kotala)

PL/TclTcl	(Tom)

Tcl	8.5	Tcl	 clock

dblink_build_sql_*	 contrib/dblink	(Rushabh	Lathia,	Joe

Conway)

contrib/xml2	(Tom)



contrib/xml2Windows	(Andrew)

Windows	(Radu	Ilie)

pg_listener

tzdata2010e	DSTBangladeshChileFijiMexicoParaguay
Samoa

	8.2.17 	8.2.15



PostgreSQL	9.6.0	
	E.	



E.154.		8.2.15

:	 2009-12-14

8.2.148.2	 	E.169	



E.154.1.		8.2.15

8.2.X/8.2.14	 	E.155	



E.154.2.	

	(Gurjeet	Singh,	Tom)

	(CVE-2009-4136)

CNSSL	(Magnus)

SSL	(CVE-2009-4034)

	(Tom)

VACUUM	(Alvaro)

VACUUM	FULLPANIC	 VACUUM

	(Tom)

inet/cidr	(Chris	Mikkelson)

	(Heikki)

	(Heikki)

GiST	(Paul	Ramsey)

WAL	(Heikki)

	Windows



WALWindows	(Heikki)

PAM	(Tom)

Linux	pam_krb5	PAM	PAM

CREATE	OR	REPLACE	FUNCTION	(Tom)

plperluplperlbug	(Tom)

Perl

PL/Perl	(Tom)

PL/PerlPerl	 PostgreSQL	(Andrew	Dunstan,	Abhijit	Menon-Sen)

PL/Python	(Peter)

psqlflex	(Tom)

--enable-largefile

application_name	libpq	(Tom)

	(Joachim	Wieland)

IDTSGT



tzdata2009s	DSTAntarcticaArgentinaBangladesh,	Fiji
Novokuznetsk	PakistanPalestineSamoaSyriaHong	Kong

	8.2.16 	8.2.14



PostgreSQL	9.6.0	
	E.	



E.155.		8.2.14

:	 2009-09-09

8.2.138.2	 	E.169	



E.155.1.		8.2.14

8.2.X/ interval	8.2.14 REINDEX	8.2.11 	E.158	



E.155.2.	

pg_start_backup()WAL	(Heikki)

RESET	ROLERESET	SESSION	AUTHORIZATION		(Tom,	Heikki)

	 SET	ROLESET	SESSION	AUTHORIZATION		(See	CVE-2007-6600)

LOAD	(Tom)

LOAD	

LDAP	(Magnus)

SELECT	(Tom)

bug	(Tom)

100ANDOR	(Tom)

interval	(Tom)

	 REINDEX

to_char(...,	'TH')'HH'/'HH12'		(Heikki)

'th'



x2	 INTERVAL	'x	ms'	(Alex	Hunsaker)

	(Tom)

money	(Itagaki	Takahiro)

00:12:57.9999999999999999999999999999	(Tom)

GiST	R-tree	(Teodor)

GIN	(Tom)

PL/pgSQLNOT	NULL	(Tom)

plperl	(Andrew	Dunstan)

postgresql.conf pg_ctl		(Jeff	Davis)

contrib/hstore		(Andrew	Gierth)

contrib/xml2xslt_process()	20	(Tom)

libpq COPY	FROM	STDIN		(Tom)

readlineeditline	(Zdenek	Kotala)

tzdata20091	DSTBangladeshEgyptJordanPakistan
Argentina/San_Luis	CubaJordan	()MauritiusMorocco
PalestineSyria	Tunisia



	8.2.15 	8.2.13



PostgreSQL	9.6.0	
	E.	



E.156.		8.2.13

:	 2009-03-16

8.2.128.2	 	E.169	



E.156.1.		8.2.13

8.2.X/8.2.11	 	E.158	



E.156.2.	

	(Tom)

		 		ASCII	(CVE-2009-0922)

CREATE	CONVERSION	(Heikki)

to_char()	(Tom)

Ccontrib/tsearch2	(Teodor)

wchar_tintWindows

contrib/tsearch2@		(Heikki)

CASE	WHEN	(Tom)

	 "CASE	WHEN"

TOAST	(Tom)

CLUSTERALTER	TABLE	TOAST pg_type	TOAST	

8.18.2	 pg_dump"" 	8.3

PL/pgSQL INSERTINTO	INTO CREATE	RULE	INSERT	INTO

(Tom)



PL/pgSQL	(Ashesh	Vashi		Dave	Page)

PL/pgSQL	PL/pgSQL

WindowsCallNamedPipe()	(Steve	Marshall,	Magnus)

	 LISTEN/NOTIFY

MUST	(Mauritius	Island	Summer	Time)		(Xavier	Bugaud)

	8.2.14 	8.2.12



PostgreSQL	9.6.0	
	E.	



E.157.		8.2.12

:	 2009-02-02

8.2.118.2	 	E.169	



E.157.1.		8.2.12

8.2.X/8.2.11	 	E.158	



E.157.2.	

headline()URL	(Teodor)

headline()	(Teodor)

		(Tom,	Heikki)

PL/pgSQL INSERT	UPDATE	(Heikki)

	(Tom)

CHECK	

SPII/O	(Tom)

VACUUM	(Heikki)

UPDATE	RETURNING	tableoid0OID	(Tom)

	(Tom)

...	from	a	left	join	b	on	a.a1	=	b.b1	where	a.a1	=	42	...	

IN	(Tom)

TOAST	(Tom)



TOAST		

	(Tom)

contrib/dblinkdblink_get_result(text,bool)	(Joe)

contrib/sslinfo	(Tom)

configurePL/Perl	(Andrew)

pgsql-bugs/ pgsql-hackers	pgsql-portspgsql-patches		(Tom)

tzdata2009aKathmanduSwitzerland	CubaDST

	8.2.13 	8.2.11



PostgreSQL	9.6.0	
	E.	



E.158.		8.2.11

:	 2008-11-03

8.2.108.2	 	E.169	



E.158.1.		8.2.11

8.2.X/8.2.7	 	E.162	 8.2.X	 REINDEXGiST



E.158.2.	

"dead"GiST	(Teodor)

REINDEX

	(Tom)

"character	has	no	equivalent"		ASCII

	(Tom)

expression	IN	(expression-list)		(Tom,	per	an	idea	from	Robert

Haas)

8.2.X8.3.X	8.1

SELECTFROM	 VALUESRETURNING	(Tom)

""

	(Neil)

PL/pgSQL	(Tom)

ALTER	SET	TABLESPACE	 relfilenode	(Heikki)

tsearch2	(Sushant	Sinha)



--enable-integer-datetimesISO		(Ron	Mayer)

SPI_getvalue	SPI_getbinval	(Tom)

	

ecpgCREATE	ROLE	(Michael)

pg_ctl	restart	(Tom)

pg_control	(Itagaki	Takahiro)

pg_controldatapg_resetxlog	Windows

tzdata2008i	DSTArgentina,	Brazil,	Mauritius,	Syria

	8.2.12 	8.2.10



PostgreSQL	9.6.0	
	E.	



E.159.		8.2.10

:	 2008-09-22

8.2.98.2	 	E.169	



E.159.1.		8.2.10

8.2.X/8.2.7	 	E.162	



E.159.2.	

btree	WALbug	(Heikki)

WAL

datfrozenxid	(Alvaro)

pg_clog

3264	(Tom)

""

GiST	(Teodor)

UNION	ALL	(Heikki)

INSERTUPDATE		(Tom)

ALTER	COLUMN	TYPE	/

DROP	OWNED	(Tom)

"NNN"

AT	TIME	ZONE		(Tom)



AT	TIME	ZONE	8.1	8.0 AT	TIME	ZONE	

64	(Tom)

	(Tom)

	(Tom)

pg_hba.confLDAP	URL	(Tom)

SELECT	DISTINCT	ON	(Tom)

	(Tom)

	

GROUP	BY		(Tom)

col	IS	NULL	GROUP	BY

PL/pgSQL FOR	(Tom)

PL/TclTcl8.5Tcl	(Tom)

Windows libpq64kBMicrosoft	(Magnus)

SQL pg_dumppg_restore		(Tom)

pg_ctlrestart	(Bruce)

tzdata2008fDSTArgentinaBahamas	BrazilMauritius
MoroccoPakistanPalestineParaguay



	8.2.11 	8.2.9



PostgreSQL	9.6.0	
	E.	



E.160.		8.2.9

:	 2008-06-12

8.2.88.2	 	E.169	



E.160.1.		8.2.9

8.2.X/8.2.7	 	E.162	



E.160.2.	

pg_get_ruledef()	(Tom)

-42::integer	 (-42)::integer	 PostgreSQL	

SELECT	DISTINCT pg_dump	8.3.18.2.7

ALTER	AGGREGATE	...	OWNER	TOpg_shdepend	(Tom)

DROP	OWNEDREASSIGN	OWNED	

	8.2.10 	8.2.8



PostgreSQL	9.6.0	
	E.	



E.161.		8.2.8

:	

8.2.78.2	 	E.169	



E.161.1.		8.2.8

8.2.X/8.2.7	 	E.162	



E.161.2.	

UTF-8Windows	 ERRORDATA_STACK_SIZE	exceeded	(Tom)

ALTER	TABLE	ADD	COLUMN	...	PRIMARY	KEY		

"" 	 CREATE	TABLE	(Tom)

pg_get_ruledef() UPDATE	DELETE	(Tom)

too	many	LWLocks	takenGIN	(Teodor)

	(Zdenek	Kotala)

SIGTERM	(Tom)

SIGTERM	SIGTERM

ISO-8859-5Cyrillic	 "Yo"	(eE	(Sergey	Burladyan)

array_in()		(Tom)

	 ORDER	BYDISTINCT

	substring(string	from	pattern)	(Tom)

	 substring('foo'	from	'foo(bar)?')	NULL (bar)	

foo



tzdata2008cDSTMoroccoIraq	ChoibalsanPakistanSyria
CubaArgentina/San_Luis

ecpgPGTYPEStimestamp_sub()		(Michael)

contrib/tsearch2tsqueryGiST	(Teodor)

contrib/cube	(Tom)

NULL contrib/xml2xpath_table()		(Tom)

contrib/xml2makefile CFLAGS	(Tom)

DatumGetBool gcc	4.3	(Tom)

"" 	(V0)	C8.3	

	8.2.9 	8.2.7



PostgreSQL	9.6.0	
	E.	



E.162.		8.2.7

:	 2008-03-17

8.2.68.2	 	E.169	



E.162.1.		8.2.7

8.2.X/Windows	 REINDEX



E.162.2.	

Windows	(Tom)

WindowsUTF-8	UTF-8Windows		 REINDEX

VACUUM	FULL	(Tom)

LISTEN/NOTIFY	(Tom)

LISTEN	 NOTIFY

LISTEN	LISTENpg_listener	

LISTENUNLISTEN	(Tom)

UNLISTEN	

	(Heikki)

8.18.2

	(Heikki)

	(Neil)

229	(Tom)



ALTER	OWNER"" 	(Tom)

pg_stat_activity.waiting	(Tom)

Windows	Vista	(Dave,	Magnus)

tzdata2008a	 VET	(Venezuela)UTC-4:30UTC-4:00

(Tom)

pg_ctl	(Itagaki	Takahiro,	Tom)

pg_ctl	start	-w

-fwrapvgcc	(Tom)

gcc	4.3PostgreSQL

statement_timeoutINT_MAX35	(Tom)

--enable-integer-datetimes

"	PARAM_SUBLINK	ID" 	(Tom)

IS	NULLNOT	(Tom)

NULL

"	N-way	" 	(Tom)



	(Tom)

ORDER	BYGROUP	BY	(Tom)

libpqCOPY	OUTNOTICE	(Tom)

NOTICE	

	8.2.8 	8.2.6



PostgreSQL	9.6.0	
	E.	



E.163.		8.2.6

:	 2008-01-07

8.2.58.2	 	E.169	



E.163.1.		8.2.6

8.2.X/



E.163.2.	

VACUUMANALYZE	(Tom)

			 VACUUM	FULL	

	 VACUUMANALYZE	REINDEX

SET	SESSION	AUTHORIZATIONSET	ROLE	SECURITY	DEFINER

(CVE-2007-6600)

	(Tom,	Will	Drewry)

/		(CVE-2007-4769,	CVE-2007-4772,	CVE-2007-6067)

/contrib/dblink	(Joe)

8.2.5 dblink	(CVE-2007-6601,	CVE-2007-3278)

GINWAL	(Teodor)

maintenance_work_mem4GBGIN	(Tom)

tzdata2007k	(Tom)

CLIKE/regex	(Tom)

	(Tom)

WHERE	false	AND	var	IN	(SELECT	...)	(Tom)

CREATE	TABLE	...	SERIALALTER	SEQUENCE	...	OWNED	BY	currval()



(Tom)

ALTER	TABLE	...	ALTER	COLUMN	TYPE	(Tom)

WAL	(Simon)

WAL	

VACUUM	 maintenance_work_mem	(Alvaro)

translate()	(Tom)

corr()	(Neil)

68extract(epoch	from	interval)	(Tom)

PL/PerlUTF-8	(Andrew)

PL/PerlPerl boolint	char	(Tom)

Perl……	 Mac	OS	X	10.5

PL/PythonPython	2.564	(Marko	Kreen)

PL/Python	(Alvaro)

pg_dump	(Tom)

PGPASSFILElibpq	(Martin	Pitt)

ecpg	(Michael)



contrib/pgcryptoOpenSSL128	Solaris	(Marko	Kreen)

contrib/tablefunccrosstab()NULL	rowid		(Joe)

tsvectortsquery	(Teodor,	Bruce)

to_tsvector()	(Teodor)

configure Autoconf	(Peter)

Autoconf	PostgreSQL	 Autoconf

gettimeofday PostgreSQL	MinGW	(Magnus)

	8.2.7 	8.2.5



PostgreSQL	9.6.0	
	E.	



E.164.		8.2.5

:	 2007-09-17

8.2.48.2	 	E.169	



E.164.1.		8.2.5

8.2.X/



E.164.2.	

VACUUM		(Tom)

ALTER	DOMAIN	ADD	CONSTRAINT	(Tom)

CREATE	DOMAIN	...	DEFAULT	NULL	(Tom)

t1	LEFT	JOIN	t2	WHERE	t2.col	IS	NULL		(Tom)

interval	(Neil)

timestamp	(Tom)

/contrib/tsearch2GIN	(Teodor)

rtree	(Teodor)

SSL	(Tom)

	(Andrew)

log_min_error_statement	(Tom)

	(Tom)

stddev_pop(numeric)var_pop(numeric)	(Tom)

REINDEXCLUSTER	(Alvaro)



	(Tom)

Windows	(Magnus)

pg_ctl	-wWindows	(Dave	Page)

WindowsMIT	Kerberos	(Magnus)

Windows(%Z)	(Tom)

/contrib/dblink	(Joe)

/contrib/pgstattuple	(Tom)

/contrib/intarrayGIN	/	(Tom)

	8.2.6 	8.2.4



PostgreSQL	9.6.0	
	E.	



E.165.		8.2.4

:	 2007-04-23

8.2.38.2	 	E.169	



E.165.1.		8.2.4

8.2.X/



E.165.2.	

search_path	(Tom)

search_path	SQL(CVE-2007-2138)	 CREATE	FUNCTION

Windows shared_preload_libraries	(Korry	Douglas)

to_char()/	(Pavel	Stehule)

/contrib/tsearch2	(Teodor)

COMMIT	PREPARED	(Heikki)

pg_dumpWindows	(Magnus)

() FAQ	(Zhou	Daojing)

	(Tom)

VACUUM	FULLUPDATE	(Tom,	Pavan	Deolasee)

	(Tom)

pg_dump-t		(Tom)

	(Tom)

PL/pgSQLEXCEPTIONRETURN		(Tom)



PANIC	(Tom)

POSIXUSA	DST	(Tom)

	8.2.5 	8.2.3



PostgreSQL	9.6.0	
	E.	



E.166.		8.2.3

:	 2007-02-07

8.2.28.2 	E.169	



E.166.1.		8.2.3

8.2.X/



E.166.2.	

	(Tom)

MIN/MAX	(Tom)

	8.2.4 	8.2.2



PostgreSQL	9.6.0	
	E.	



E.167.		8.2.2

:	 2007-02-05

8.2.18.2	 	E.169	



E.167.1.		8.2.2

8.2.X/



E.167.2.	

	(Tom)

SQL	(CVE-2007-0555,	CVE-2007-0556)	

btree	(Heikki	Linnakangas)

Borland	C	(L	Bayuk)

00to_char('CC')	(Tom)

2000

/contrib/tsearch2	(Tatsuo,	Teodor)

information_schema.key_column_usage	(Tom)

"relation	with	OID	nnnnn	does	not	exist" initdb	 CREATE	OR

REPLACE	VIEW	share/information_schema.sql	

VACUUM	(Tom)

UNIONAssert()	(Tom)

ROW	(Tom)

UTF8	(Tom)

Windows "" 	(Magnus,	Tom)



Windows	(Magnus)

PL/pgSQL	(Tom)

PL/pgSQL	(Sergiy	Vyshnevetskiy,	Tom)

PL/pgSQL	(Tom)

	8.2.3 	8.2.1



PostgreSQL	9.6.0	
	E.	



E.168.		8.2.1

:	 2007-01-08

8.28.2	 	E.169	



E.168.1.		8.2.1

8.2.X/



E.168.2.	

SELECT	...	LIMIT	ALL	( LIMIT	NULL)	(Tom)

Several	/contrib/tsearch2	(Teodor)

Windows ASCII	(Hiroshi	Saito)

win32.makpg_dumpWindows	(Hiroshi	Saito)

	(Tom)

SELECT	(Tom)

SPI	(Tom)

PLSPI

PDF	(Peter)

JST	(Japan)	(Tom)

	(Tom)

psql \u	(Tom)

	(Tom)

psql	\d



8.2 pg_dumpall	CONNECT	(Tom)

pg_hba.conf

	8.2.2 	8.2



PostgreSQL	9.6.0	
	E.	



E.169.		8.2

:	 2006-12-05



E.169.1.	

INSERT/UPDATE/DELETE	RETURNING	VALUESUPDATE/DELETE	

INSERT/UPDATE/DELETE

FILLFACTOR

COPY	TOSELECT

SQL:2003



contrib/



E.169.2.		8.2

pg_dump/

escape_string_warning	on	(Bruce)

( E'')	

	(ROW(...))	 foo.*		(Tom)

	 IF	row(new.*)	IS	DISTINCT	FROM	row(old.*)	 .*

SQL		(Tom)

row	=		<><	<=	>	>=	

row	IS	[NOT]	NULL	SQL	(Tom)

IS	NULL	 IS	NOT	NULL

SET	CONSTRAINT		(Kris	Jurka)

SET	CONSTRAINT		SQL

RULE	(Tom)

	 GRANT/REVOKE	RULE



	(Tom)

	(Tom)

postmasterpostgres		(Peter)

-o	

postmaster	(Peter)

postmasterpostgres	 postmaster	

log_duration		(Tom)

log_duration

to_char(time)	to_char(interval)	HHHH1212

HH2412

INET	CIDR		(Tom)

CIDR

australian_timezones	(Joachim	Wieland)



	(Tom)

random_page_cost	 random_page_cost

pg_dump	-n-t	(Greg	Sabino	Mullane)

pg_dump

libpq	PQdsplen()		(Martijn	van	Oosterhout)

libpq	PQgetssl()	void	*SSL	*	(Martijn	van	Oosterhout)

OpenSSL

C	 PG_MODULE_MAGIC		(Martijn	van	Oosterhout)

PL/PerlUPL/Perl	(Andrew)

:	 PL/PerlPL/PerlU	Perl	PL/PerlPL/PerlU	Perl

contrib/xml2/ xml_valid()	xml_is_well_formed()	(Tom)

xml_valid()

contrib/ora2pg/http://www.samse.fr/GPL/ora2pg

PgFoundry adddepend,	dbase,	dbmirror,	fulltextindex,	mac,

http://www.samse.fr/GPL/ora2pg


userlock

mSQL-interface,	tips

QNXBEOS	(Bruce)



E.169.3.	

PostgreSQL	8.2

E.169.3.1.	

	(Tom)

		

IN	() 		(Tom)

	(Simon,	Tom)

	(Alvaro,	Itagaki	Takahiro,	Tom)

FILLFACTOR	(ITAGAKI	Takahiro)

	

shared_buffers	max_fsm_pages	(Andrew)

	(Tom)

	(Qingqing	Zhou)

	(Tom)



LIKE,	ILIKE	

	UNION	ALL	(Tom)

	UPDATE	DELETE	(Tom)

SELECT

WHERE	(Tom)

BIND	(Tom)

B-Tree	(Heikki	Linnakangas,	Tom)

VACUUM		(Greg	Stark)

GiST	(Oleg,	Teodor)

B-Tree	(Junji	Teramoto)

E.169.3.2.	

	(Simon,	Tom)

	 pg_stop_backup()	

WAL	(Simon)

pg_stop_backup()	WAL	WAL



WAL	(Simon)

WAL	 WAL	

WAL	(Heikki,	Simon,	Tom)

XID20	

archive_timeout		(Simon)

LDAP	(Magnus	Hagander)

PAMWindows

GRANT	CONNECT	ON	DATABASE	(Gevik	Babakhani)

SQL	 pg_hba.conf

SSL	(CRL)		(Libor	Hohoš)

libpqCRL

GiST	(Teodor)

	(Bruce)

pg_stat_activity	

XID	(Alvaro)



VACUUM,ID

	(Larry	Rosenman)

	pg_stat_*_tables

stats_command_string	(Tom,	Bruce)

stats_command_string	 pg_stat_activity	

waiting	pg_stat_activity	(Tom)

pg_stat_activityps

update_process_title	ps	(Bruce)

ps	 pg_stat_activity

	(Peter)

shared_buffers	32MB

postgresql.conf		(Joachim	Wieland)

//	(Bruce,	Tom)

	 log_min_error_statement

max_stack_depth	

max_stack_depth	



	(Tom)

	

VACUUM"" 	(Tom)

pg_internal.init	(Simon)

PITR

VACUUM	(Tom)

bug	(Tom)

	(Tom)

	(Tom)

/

E.169.3.3.	

INSERT/UPDATE/DELETE	RETURNING	(Jonah	Harris,	Tom)

UPDATE	

VALUES	SQL	(Joe,	Tom)

INSERT	 INSERT	...	VALUES	(...),	(...),	....,	and

SELECT	*	FROM	(VALUES	(...),	(...),	....)	AS	alias(f1,	...)



UPDATE	DELETE		(Atsushi	Ogawa)

SQL

UPDATE		(Susanne	Ebrecht)

UPDATE	tab	SET	(column,	...)	=	(val,	...)

	(Tom)

<,	<=,	>,	>=	AND	

CASCADETRUNCATE	(Joachim	Wieland)

TRUNCATE	—

SELECT	FOR	UPDATEFOR	SHARE	(Tom)

IS	NOT	DISTINCT	FROM	(Pavel	Stehule)

(=) NULL	 NULL NULL

UNION/INTERSECT/EXCEPT		(Tom)

ILIKE	(Tom)

ILIKElower()LIKE	

standard_conforming_strings	on	(Kevin	Grittner)



PostgreSQL	 offon

volatile	(Jaime	Casanova)

volatile random()nextval()	 volatile	

pg_prepared_statements	pg_cursors		(Joachim	Wieland,	Neil)

EXPLAIN	EXECUTE		(Tom)

JDBC	?

SQLPREPARE		(Neil)

PREPARE

LIMITOFFSET	(Dhanaraj	M)

E.169.3.4.	

TABLESPACE	CREATE	TABLE	AS	(Neil)

ON	COMMIT	CREATE	TABLE	AS	(Neil)

INCLUDING	CONSTRAINTS	CREATE	TABLE	LIKE	(Greg	Stark)



CHECK

	(Martijn	van	Oosterhout)

	/	 "" 	 CREATE	TYPE	typename

		(Sergey	Koposov,	Tom)

	(Tom)

CREATE	AGGREGATE	aggname	(input_type)	(parameter_list)	

ALTER	ROLE	PASSWORD	NULL		(Peter)

DROPIF	EXISTS	(Andrew)

DROP

DROP	OWNED		(Alvaro)

REASSIGN	OWNED		(Alvaro)

DROP	OWNED

GRANT	ON	SEQUENCE	(Bruce)

	 GRANT	ON	TABLE

USAGE	 currval()nextval()setval()	(Bruce)



USAGE USAGE	 setval()	

ALTER	TABLE	[	NO	]	INHERIT	(Greg	Stark)

	

	(Kris	Jurka)

		 pg_shdescription	

E.169.3.5.	

	(Greg	Stark,	Tom)

CREATE	INDEX	CONCURRENTLY	

	(Abhijit	Menon-Sen,	Tom)

API/contrib/userlock	userlockpgfoundry

COPY	SELECT	(Zoltan	Boszormenyi,	Karel	Zak)

COPYSQL	 COPY	(SELECT	...)	TO

COPY		(Volkan	YAZICI)

VACUUM	 VACUUM	(Hannu	Krossing,	Alvaro,	Tom)

initdb	DateStyle	(Peter)

postgresql.conf	DateStyle	



initdb	(Tom)

E.169.3.6.	/

timestamp		(Joachim	Wieland)

'2006-05-24	21:11	America/New_York'::timestamptz

	(Joachim	Wieland)

	timezone_abbreviations	

pg_timezone_abbrevs	pg_timezone_names		(Magnus

Hagander)

clock_timestamp()	statement_timestamp()	

transaction_timestamp()	(Bruce)

clock_timestamp() statement_timestamp()	

transaction_timestamp()	now()

to_char()		(Euler	Taveira	de	Oliveira)

to_char(time)	to_char(interval)	AM/PM	(Bruce)

24 25	hoursAM

justify_interval()		(Mark	Dilger)

GMT14:59



KiribatiGMT+14

	(Michael	Glaesemann,	Bruce)

E.169.3.7.	

NULL	(Tom)

	(Tom)

nullSQL

	(@><@&&)	(Teodor,	Tom)

GiSTGIN	

INET/CIDR		(Stephen	R.	van	den	Berg)

&	(and) |	(or) ~	(not)	 inet	+	int8inet	-	int8	inet	-	inet

SQL:2003	(Neil)

var_pop()var_samp()	stddev_pop()stddev_samp()var_samp()	

stddev_samp()variance()	stddev()

SQL:2003	(Sergey	Koposov)

regr_intercept()regr_slope()	regr_r2()corr()covar_samp()

covar_pop()regr_avgx()regr_avgy()

regr_sxy()regr_sxx()regr_syy()	regr_count()



domains	(Tom)

CHECK	(Neil,	Tom)

	

SERIAL		(Tom)

DEFAULT	SERIAL	ALTER	SEQUENCE	OWNED	BY	SERIAL SERIAL

	pg_sleep()(Joachim	Wieland)

tid	(tuple	id)		(Mark	Kirkwood,	Greg	Stark,	Tom)

E.169.3.8.	PL/pgSQL

TG_table_nameTG_table_schema		(Andrew)

TG_relnamePL

FOR	(Pavel	Stehule)

BYFOR	(Jaime	Casanova)

STRICT	SELECT	INTO	(Matt	Miller)

Oracle	PL/SQL SELECT	 STRICT

E.169.3.9.	PL/Perl

table_nametable_schema	(Adam	Sjøgren)



	(Dmitry	Karasik)

$_TD	(Andrew)

PL/PerlPL/PerlU	(Andrew)

	Perl	

E.169.3.10.	PL/Python

args[]	(Sven	Suursoho)

table_nametable_schema	(Andrew)

	(Sven	Suursoho)

listiteratorgenerator		(Sven	Suursoho)

void	(Neil)

Python	2.5	(Tom)

E.169.3.11.	psql	

\password	(Peter)

\c	(David,	Volkan	YAZICI)

\l+	(Philip	Yarra)



\df	( OUTINOUT)	(David	Fetter)

COPY	(Andreas	Pflug)

	(Simon)

-1--single-transaction

SELECT	(Chris	Mair)

\set	FETCH_COUNT	n	 psql	

	(Martijn	van	Oosterhout)

	(Sergey	E.	Koposov)

Windows	

64	(David	Fetter)

INSERT/UPDATE/DELETE	RETURNING		(Tom)

E.169.3.12.	pg_dump	

pg_dump	(Greg	Sabino	Mullane)

pg_dump-n -t	 -N-T		 -t	'foo*'-t-

T	 -t	schema1.table1



pg_restore	--no-data-for-failed-tables		(Martin

Pitt)

pg_restore		(Simon)

-1--single-transaction

E.169.3.13.	libpq	

PQencryptPassword()		(Tom)

ALTER	ROLE	...	PASSWORD	

PQisthreadsafe()	(Bruce)

PQdescribePrepared()	PQdescribePortal()		(Volkan	YAZICI)

LDAP	pg_service.conf		(Laurenz	Albe)

~/.pgpass		(Bruce)

Unix	

E.169.3.14.	ecpg	

SHOW	(Joachim	Wieland)

COPY	TO	STDOUT	(Joachim	Wieland)



	(Joachim	Wieland,	Michael)

	(Joachim	Wieland,	Michael)

E.169.3.15.	Windows	

MSVCPostgreSQL	(Magnus,	Hiroshi	Saito)

pg_dump	MSVC	(Hiroshi	Saito)

Windows125312541255	1257	(Kris	Jurka)

	(Magnus)

	(Qingqing	Zhou,	Magnus)

	(Qingqing	Zhou)

SysV

E.169.3.16.	

GIN	(Generalized	Inverted	iNdex)		(Teodor,	Oleg)

R-tree	(Tom)

RtreeGiST	rtree(WAL)

	(Martijn	van	Oosterhout,	Tom)

libedit GNU	readline	(Bruce)



--with-libedit-preferred

	(Peter)

	(Tom)

SolarisSolaris	x86_64		(Pierre	Girard,	Theo	Schlossnagle,
Bruce)

DTrace	(Robert	Lor)

PG_VERSION_NUM><	C	(Bruce)

XLOG_BLCKSZBLCKSZ	(Mark	Wong)

LWLOCK_STATS	(Tom)

configure	(Martijn	van	Oosterhout)

"plugin"	(Korry	Douglas)

"" 		 local_preload_libraries	PL/pgSQL

preload_libraries	shared_preload_libraries	(Tom)

local_preload_libraries

server_version_num	(Greg	Sabino	Mullane)

server_version 80200	

seq_page_cost	(Tom)



C	(Magnus,	Tom)

	(Marc	Munro)

	(Ralf	Engelschall,	Tom)

	_PG_init()_PG_fini()	 shared_preload_libraries	

_PG_init()

PG_MODULE_MAGIC		(Martijn	van	Oosterhout)

AIX	(Laurenz	Albe)

XML	(Bruce)

E.169.3.17.	

tsearch2	(Oleg,	Teodor)

UTF8

IspellMySpell OpenOffice



GIN

Pgadminadminpack	(Dave)

PostgreSQL	

sslinfo	(Victor	Wagner)

SSL

pgrowlocks	(Tatsuo)

hstore	(Oleg,	Teodor)

isnisbn_issn	(Jeremy	Kronuz)

EAN13UPC	ISBN	(books) ISMN	(music)ISSN	(serials)

pgstattuple	(ITAGAKI	Takahiro,	Satoshi	Nagayasu)

pg_freespacemap	(Mark	Kirkwood)

pgcrypto	(Marko	Kreen)

pgcryptoiMath

OpenBSDSHA224

OpenSSLSHA224/256/384/512

gen_random_bytes()



digest_exists()hmac_exists()cipher_exists()

	(Joshua	Reich)

cube(float[])cube(float[],	float[])	cube_subset(cube,

int4[])

dblink	(Kai	Londenberg,	Joe	Conway)

(@>	<@&&)	(Tom)

		

	(David,	Josh	Drake)

	8.2.1 	8.1.23



PostgreSQL	9.6.0	
	E.	



E.170.		8.1.23

:	 2010-12-16

8.1.228.1	 	E.193	

8.1.XPostgreSQL	



E.170.1.		8.1.23

8.1.X/8.1.18	 	E.175	



E.170.2.	

Linuxwal_sync_method	fdatasync	(Tom	Lane,	Marti	Raudsepp)

Linuxfdatasync	 PostgreSQLopen_datasync	 ext4	

data=journal

WALWAL		(Jeff	Davis)

IA64	(Tom	Lane)

IA64

copyObject()	(Tom	Lane)

GiST	(Heikki	Linnakangas)

"" 		GiST

ANALYZE	(Tom	Lane)

	(Tom	Lane)

create	index	i	on	t	(foo(t.*))	

OUT"" SQL	(Tom	Lane)



COALESCE()	(Tom	Lane)

InhRelation	(Tom	Lane)

debug_print_parse

	(Tom	Lane)

PL/pgSQL"" 		(Tom	Lane)

contrib/cubeGiST	picksplit	(Alexander	Korotkov)

cubeGiST	 REINDEX

contrib/dblink"" 		(Itagaki	Takahiro)

contrib/pgcrypto	(Marti	Raudsepp)

contrib/xml2XPath	(Tom	Lane)

tzdata2010o	DSTFijiSamoaHong	Kong

	8.2 	8.1.22



PostgreSQL	9.6.0	
	E.	



E.171.		8.1.22

:	 2010-10-04

8.1.218.1	 	E.193	

PostgreSQL2010118.1.X	



E.171.1.		8.1.22

8.1.X/8.1.18	 	E.175	



E.171.2.	

PL/PerlPL/TclSQLid	(Tom	Lane)

SQLPerlTcl	 SECURITY	DEFINER		PerlTcl

SQL	SQL

PerlTcl	PL/PerlUPL/TclU	

	PL

Tim	Bunce	(CVE-2010-3433)

pg_get_expr()		(Heikki	Linnakangas,	Tom	Lane)

"" 	(Tom	Lane)

show_session_authorization()	(Tom	Lane)

	(Tom	Lane)

	(Tao	Ma,	Tom	Lane)

postmaster.pid		(Tom	Lane)

	

XID	(Andres	Freund,	Robert	Haas)



log_line_prefix%i		(Tom	Lane)

ALTER	TABLE	...	SET	TABLESPACE		(Jeff	Davis)

CREATE	DATABASEALTER	DATABASE	...	SET	TABLESPACE		(Guillaume

Lelarge)

PL/Python PyCObject_AsVoidPtr	PyCObject_FromVoidPtr	

Eisentraut)

contrib/dblink	(Tom	Lane)

contrib/dblink"" 		(Itagaki	Takahiro)

contrib/dblink62	(Itagaki	Takahiro)

CVSGit	(Magnus	Hagander	and	others)

tzdata20101DSTEgyptPaletine	Finland

MicronesianPacific/Chuuk	Pacific/TrukCHUTTRUT
Pacific/PohnpeiPacific/Ponape

	8.1.23 	8.1.21



PostgreSQL	9.6.0	
	E.	



E.172.		8.1.21

:	 2010-05-17

8.1.208.1	 	E.193	



E.172.1.		8.1.21

8.1.X/8.1.18	 	E.175	



E.172.2.	

plperl	 Safe.pm	(Tim	Bunce,	Andrew	Dunstan)

Safe.pmplperl	 Safe.pm		 plperl	Perlstrict

Perl $a	$b	(CVE-2010-1169)

PL/Tclpltcl_modules	(Tom)

PL/TclTcl		 pltcl_modules			

"" Tcl	 pltclu	(CVE-2010-1170)

	(Alvaro)

ALTER	USER	...	RESET	ALL	ALTER	DATABASE	...	RESET	ALL	

	 ALTER

CONTEXT	(Tom)

Perlpl/perlppport.h	(Andrew)

pl/python	(Andreas	Freund,	Tom)

psql	(Tom)

contrib/pgstattuple	(Tatsuhito	Kasahara)



shmget()	EINVAL	(Tom)

BSDOS	X	

tzdata2010j	DSTArgentinaAustralian	AntarcticBangladesh
MexicoMorocco	PakistanPalestineRussiaSyriaTunisia
Taiwan

	8.1.22 	8.1.20



PostgreSQL	9.6.0	
	E.	



E.173.		8.1.20

:	 2010-03-15

8.1.198.1	 	E.193	



E.173.1.		8.1.20

8.1.X/8.1.18	 	E.175	



E.173.2.	

ssl_renegotiation_limit	SSL	(Magnus)

0SSL	CVE-2009-3555

	(Tom)

	(Tom)

substring()bit	"" 	(Tom)

-1		(CVE-2010-0442)

8		(Tom)

	(Tom)

STOP	WAL	LOCATION	WAL	(Itagaki	Takahiro)

	(Heikki)

	plpgsql

pg_hba.conf @	 @something	 @	(Tom)

@		 @"/path	to/file"

pg_hba.conf		(Tom)



psqlnumericlocale	latextroff	(Heikki)

plpgsqlNULL	(Tom)

PL/Pythonvolatile	(Zdenek	Kotala)

PL/TclTcl	(Tom)

Tcl	8.5	Tcl	 clock

dblink_build_sql_*	 contrib/dblink	(Rushabh	Lathia,	Joe

Conway)

contrib/xml2	(Tom)

tzdata2010e	DSTBangladeshChileFijiMexicoParaguay
Samoa

	8.1.21 	8.1.19



PostgreSQL	9.6.0	
	E.	



E.174.		8.1.19

:	 2009-12-14

8.1.188.1	 	E.193	



E.174.1.		8.1.19

8.1.X/8.1.18	 	E.175	



E.174.2.	

	(Gurjeet	Singh,	Tom)

	(CVE-2009-4136)

SSLCN	(Magnus)

SSL	(CVE-2009-4034)

	(Tom)

VACUUM	(Alvaro)

VACUUM	FULLPANIC	 VACUUM

	(Tom)

inet/cidr	(Chris	Mikkelson)

	(Heikki)

	(Heikki)

PAM	(Tom)

Linux	pam_krb5	PAMMicrosoft	Active	Directory	PAM

CREATE	OR	REPLACE	FUNCTION	(Tom)



/PL/PerlPerl	 PostgreSQL	(Andrew	Dunstan,	Abhijit	Menon-
Sen)

PL/Python	(Peter)

psqlflex	(Tom)

--enable-largefile

application_name	libpq	(Tom)

tzdata2009s	DSTAntarcticaArgentinaBangladeshFiji
Novokuznetsk	PakistanPalestineSamoaSyriaHong	Kong

	8.1.20 	8.1.18



PostgreSQL	9.6.0	
	E.	



E.175.		8.1.18

:	 2009-09-09

8.1.178.1	 	E.193	



E.175.1.		8.1.18

8.1.X/ interval	8.1.18 REINDEX	8.1.15 	E.178	



E.175.2.	

RESET	ROLERESET	SESSION	AUTHORIZATION		(Tom,	Heikki)

SET	ROLE	SET	SESSION	AUTHORIZATION	(	CVE-2007-6600)

	(Tom)

interval	(Tom)

	 REINDEX

to_char(...,	'TH')	'HH'/'HH12'	(Heikki)

'th'

x2	 INTERVAL	'x	ms'	(Alex	Hunsaker)

	(Tom)

money	(Itagaki	Takahiro)

00:12:57.9999999999999999999999999999	(Tom)

GiST	R-tree	(Teodor)

plperl	(Andrew	Dunstan)



pg_ctlpostgresql.conf		(Jeff	Davis)

contrib/xml2xslt_process()	20	(Tom)

libpq COPY	FROM	STDIN		(Tom)

readlineeditline	(Zdenek	Kotala)

tzdata20091DST	BangladeshEgypt,	JordanPakistan
Argentina/San_Luis,	Cuba	Jordan()MauritiusMorocco
PalestineSyria,	Tunisia

	8.1.19 	8.1.17



PostgreSQL	9.6.0	
	E.	



E.176.		8.1.17

:	 2009-03-16

8.1.168.1	 	E.193	



E.176.1.		8.1.17

8.1.X/	8.1.15 	E.178	



E.176.2.	

	(Tom)

		 		ASCII	(CVE-2009-0922)

CREATE	CONVERSION	(Heikki)

to_char()	(Tom)

CASE	WHEN	(Tom)

	 "CASE	WHEN"

TOAST	(Tom)

CLUSTERALTER	TABLE	TOAST pg_type	TOAST	

8.18.2	 pg_dump "" 	8.3

PL/pgSQL	(Ashesh	Vashi	and	Dave	Page)

PL/pgSQLPL/pgSQL

MUST	(Mauritius	Island	Summer	Time)	(Xavier	Bugaud)

	8.1.18 	8.1.16



PostgreSQL	9.6.0	
	E.	



E.177.		8.1.16

:	 2009-02-02

8.1.158.1	 	E.193	



E.177.1.		8.1.16

8.1.X/	8.1.15 	E.178	



E.177.2.	

	(Alvaro)

	

headline()URL	(Teodor)

headline()	(Teodor)

		(Tom,	Heikki)

VACUUM	(Heikki)

TOAST	(Tom)

TOAST		

contrib/tsearch2get_covers()	(Teodor)

PL/Perlconfigure	(Andrew)

pgsql-bugs/ pgsql-hackers	pgsql-portspgsql-patches	(Tom)

tzdata2009a	KathmanduSwitzerlandCubaDST

	8.1.17 	8.1.5



PostgreSQL	9.6.0	
	E.	



E.178.		8.1.5

:	 2008-11-03

8.1.148.1	 	E.193	



E.178.1.		8.1.15

8.1.X/8.1.2	 	E.191	 8.1.X	 REINDEXGiST



E.178.2.	

"dead"GiST	(Teodor)

REINDEX

(Tom)

"character	has	no	equivalent"		ASCII

	(Tom)

SELECTFROMVALUES	RETURNING	(Tom)

""

PL/pgSQL	(Tom)

ALTER	SET	TABLESPACE	 relfilenode	(Heikki)

tsearch2	(Sushant	Sinha)

--enable-integer-datetimesISO		(Ron	Mayer)

SPI_getvalue	SPI_getbinval	(Tom)

	



ecpgCREATE	ROLE	(Michael)

pg_ctl	restart	(Tom)

tzdata2008i	DSTArgentinaBrazil,	Mauritius,	Syria

	8.1.16 	8.1.14



PostgreSQL	9.6.0	
	E.	



E.179.		8.1.14

:	 2008-09-22

8.1.138.1	 	E.193	



E.179.1.		8.1.14

8.1.X/8.1.2	 	E.191	



E.179.2.	

3264	(Tom)

""

GiST	(Teodor)

INSERTUPDATE		(Tom)

ALTER	COLUMN	TYPE	/

AT	TIME	ZONE		(Tom)

AT	TIME	ZONE	8.1bug	8.0	 AT	TIME	ZONE	

64	(Tom)

	(Tom)

SELECT	DISTINCT	ON	(Tom)

bug	(Tom)

	

GROUP	BY		(Tom)

col	IS	NULL	 GROUP	BY



FOR	PL/pgSQL	(Tom)

PL/TclTcl	8.5Tcl	(Tom)

PL/PythonPython	2.5

8.2

SQL pg_dump	pg_restore	(Tom)

pg_ctlrestart		(Bruce)

tzdata2008f	DSTArgentinaBahamasBrazilMauritius,
MoroccoPakistan	PalestineParaguay

	8.1.5 	8.1.13



PostgreSQL	9.6.0	
	E.	



E.180.		8.1.13

:	 2008-06-12

8.1.228.1	 	E.193	



E.180.1.		8.1.13

8.1.X/8.1.2	 	E.191	



E.180.2.	

pg_get_ruledef()	(Tom)

-42::integer	 (-42)::integer	 PostgreSQL	

SELECT	DISTINCT pg_dump	8.3.18.2.7

ALTER	AGGREGATE	...	OWNER	TOpg_shdepend	(Tom)

DROP	OWNEDREASSIGN	OWNED	

	8.1.14 	8.1.12



PostgreSQL	9.6.0	
	E.	



E.181.		8.1.12

:	

8.1.118.1	 	E.193	



E.181.1.		8.1.12

8.1.X/8.1.2	 	E.191	



E.181.2.	

ALTER	TABLE	ADD	COLUMN	...	PRIMARY	KEY		(Brendan	Jurd)

"" 	 CREATE	TABLE	(Tom)

ISO-8859-5Cyrillic	 "Yo"	eE	(Sergey	Burladyan)

		(Tom)

	 ORDER	BYDISTINCT

(substring(string	from	pattern))	(Tom)

		 substring('foo'	from	'foo(bar)?')NULL	 (bar)

foo

tzdata2008c	DSTMoroccoIraqChoibalsanPakistanSyria
Cuba	Argentina/San_LuisChile

ecpgPGTYPEStimestamp_sub()		(Michael)

NULL contrib/xml2	xpath_table()	(Tom)

contrib/xml2makefile CFLAGS	(Tom)

DatumGetBool gcc	4.3	(Tom)



"" 	(V0)	C	8.3

LISTEN/NOTIFY	(Tom)

LISTEN	 NOTIFY

LISTEN	LISTENpg_listener	

LISTENUNLISTEN	(Tom)

	 UNLISTEN

	(Heikki)

29	(Tom)

ALTER	OWNER"" 	(Tom)

pg_ctl	(Itagaki	Takahiro,	Tom)

pg_ctl	start	-w	

-fwrapvgcc	(Tom)

gcc	4.3PostgreSQL

ORDER	BYGROUP	BY	(Tom)



libpqCOPY	OUTNOTICE	(Tom)

NOTICE	

	8.1.13 	8.1.11



PostgreSQL	9.6.0	
	E.	



E.182.		8.1.11

:	 2008-01-07

8.1.10	8.1 	E.193	

PostgreSQLWindows	8.1.XWindows8.2.X	8.2.XWindows
8.1.X



E.182.1.		8.1.11

8.1.X/8.1.2	 	E.191	



E.182.2.	

VACUUMANALYZE	(Tom)

				 VACUUM	FULL	

	 VACUUM	ANALYZEREINDEX

	 SET	SESSION	AUTHORIZATIONSET	ROLE	SECURITY	DEFINER

(CVE-2007-6600)

bug	(Tom,	Will	Drewry)

	/	(CVE-2007-4769,	CVE-2007-4772,	CVE-2007-
6067)

/contrib/dblink	(Joe)

8.1.10 dblink		(CVE-2007-6601,	CVE-2007-3278)

tzdata2007k	Argentina	(Tom)

CLIKE/	(Tom)

WHERE	false	AND	var	IN	(SELECT	...)	(Tom)

ALTER	TABLE	...	ALTER	COLUMN	TYPE	(Tom)

WAL	(Simon)

WAL	



VACUUMmaintenance_work_mem	(Alvaro)

translate()	(Tom)

68extract(epoch	from	interval)	(Tom)

PL/PerlUTF-8	(Andrew)

PL/PerlPerlboolint	char	(Tom)

Perl…… Mac	OS	X	10.5

PL/Python	(Alvaro)

pg_dump	(Tom)

PGPASSFILE	libpq	(Martin	Pitt)

ecpg	(Michael)

contrib/pgcryptoOpenSSL128	Solaris	(Marko	Kreen)

contrib/tablefunccrosstab()	NULLid	(Joe)

tsvectortsquery	(Teodor,	Bruce)

to_tsvector()	(Teodor)

configure Autoconf		(Peter)

	 AutoconfPostgreSQL	 Autoconf	



	8.1.12 	8.1.10



PostgreSQL	9.6.0	
	E.	



E.183.		8.1.10

:	 2007-09-17

8.1.98.1	 	E.193	



E.183.1.		8.1.10

8.1.X/8.1.2	 	E.191	



E.183.2.	

VACUUM		(Tom)

CREATE	DOMAIN	...	DEFAULT	NULL	(Tom)

interval	(Neil)

rtree	(Teodor)

SSL	(Tom)

	(Andrew)

log_min_error_statement	(Tom)

	(Tom)

REINDEXCLUSTER	(Alvaro)

New	Zealand	(Tom)

Windows	(Magnus)

Windows	( %Z)		(Tom)

/contrib/dblink	(Joe)

	8.1.11 	8.1.9



PostgreSQL	9.6.0	
	E.	



E.184.		8.1.9

:	 2007-04-23

8.1.8	8.1 	E.193	



E.184.1.		8.1.9

8.1.X/8.1.2	 	E.191	



E.184.2.	

search_path		(Tom)

search_path	SQL	(CVE-2007-2138) CREATE	FUNCTION

/contrib/tsearch2	(Teodor)

COMMIT	PREPARED(Heikki)

VACUUM	FULLUPDATEbug	(Tom,	Pavan	Deolasee)

	(Tom)

PANIC	(8.1.6bug)

POSIXUSA	DST	(Tom)

	8.1.10 	8.1.8



PostgreSQL	9.6.0	
	E.	



E.185.		8.1.8

:	 2007-02-07

8.1.78.1	 	E.193	



E.185.1.		8.1.8

8.1.X/8.1.2	 	E.191	



E.185.2.	

	(Tom)

	8.1.9 	8.1.7



PostgreSQL	9.6.0	
	E.	



E.186.		8.1.7

:	 2007-02-05

8.1.6	8.1 	E.193	



E.186.1.		8.1.7

8.1.X/8.1.2	 	E.191	



E.186.2.	

	(Tom)

SQL		(CVE-2007-0555,	CVE-2007-0556)		

btreebug	(Heikki	Linnakangas)

VACUUM	(Tom)

ID	(Alvaro)

bug8.1

UNIONAssert()	(Tom)

UTF8	(Tom)

Windows"" 	(Magnus,	Tom)

PL/pgSQL	(Tom)

	8.1.8 	8.1.6



PostgreSQL	9.6.0	
	E.	



E.187.		8.1.6

:	 2007-01-08

8.1.58.1	 	E.193	



E.187.1.		8.1.6

8.1.X/8.1.2	 	E.191	



E.187.2.	

AIXgetaddrinfo()	(Tom)

pg_restoreblobstar	(Tom)

VACUUM"" 	(Tom)

pg_internal.init	(Simon)

PITR

VACUUM	(Tom)

bug	(Tom)

bug	(Tom)

Windows	(Teodor)

ARRAY[]	(Tom)

ecpg	(Michael)

Darwin	(OS	X)	(Tom)

initdb to_number()	to_char(numeric)STABLE	IMMUTABLE	(Tom)



lc_numeric

	(Tom)

psql	\d

	8.1.7 	8.1.5



PostgreSQL	9.6.0	
	E.	



E.188.		8.1.5

:	 2006-10-16

8.1.48.1	 	E.193	



E.188.1.		8.1.5

8.1.X/8.1.2	 	E.191	



E.188.2.	

UPDATESELECT	(Tom)

8.1.X	SQL

ANYARRAY

COMMITROLLBACK	

SQLAFTER	(Tom)

ALTER	TABLE	...	TYPEUSING	NOT	NULL	(Tom)

string_to_array()

string_to_array('123xx456xxx789',	'xx')

AM/PMto_timestamp()	(Bruce)

ANALYZE	(Alvaro)

psql\d

/contrib/ltree	(Teodor)

ecpg	(Joachim	Wieland)

/contrib/dbmirror



/contrib/dblink/contrib/tsearch2

	(Tom)

Windows	(Tom,	Andrew)

statement_timeoutWin32	(Bruce)

Win32	8.1.X100

MSVCBorland	C++	(Hiroshi	Saito)

AIXIntel	(Tom)

bug	(Tom)

	8.1.6 	8.1.4



PostgreSQL	9.6.0	
	E.	



E.189.		8.1.4

:	 2006-05-23

8.1.3	8.1 	E.193	



E.189.1.		8.1.4

8.1.X/8.1.2	 	E.191	

CVE-2006-2313CVE-2006-2314SQL	SQL		 libpq
PQescapeStringConn()	 ad	hoc



E.189.2.	

	(Tatsuo,	Tom)

PostgreSQL		CVE-2006-2313	SQL

\'

CVE-2006-2314SQL	 ''\'	SQLASCII	 client_encoding

SJISBIG5GBKGB18030UHC \'	SQL backslash_quote

CVE-2006-2314	 backslash_quote

libpq	 standard_conforming_strings

CVE-2006-2313CVE-2006-2314libpq	SQL	 PostgreSQL
PQescapeStringConn()PQescapeByteaConn()		 ""

pgcrypto	(Marko	Kreen)

fortuna	PRNG	pgp_sym_encrypt()OpenSSL

win1251_to_isowin866_to_iso	euc_tw_to_big5euc_tw_to_mic

mic_to_euc_tw

\'	(Bruce,	Jan)

pg_stat_activity	(Alvaro)



full_page_writes	(Tom)

full_page_writes	8.2

MIN/MAX	(Tom)

	(Tom)

plpgsql

B-TreeWAL

|SIMILAR	TO	(Tom)

SELECT	INTOCREATE	TABLE	AS		(Kris	Jurka)

DH	SSL	(Michael	Fuhr)

	(Dann	Corbit)

Solaris

x86OS/X	Bonjour	(Ashley	Clark)

Win32	(Robert	Kinberg)

pg_dump



pg_dumpall	8.1	(Tom)

LOGIN	 LOGIN

pg_restore	-n	(Tom)

	8.1.5 	8.1.3



PostgreSQL	9.6.0	
	E.	



E.190.		8.1.3

:	 2006-02-14

8.1.2	8.1 	E.193	



E.190.1.		8.1.3

8.1.X/8.1.2	 	E.191	



E.190.2.	

id	SET	ROLE	(CVE-2006-0553)

SET	ROLE		8.1.0-8.1.27.3	 SET	SESSION

AUTHORIZATION		Akio	Ishida

	(Tom)

	8.0.47.4.97.3.11

pg_clogpg_subtrans"" 		(Tom)

	(Tom)

UNKNOWNDOMAIN	(Neil)

ALTER	COLUMN	TYPEFOREIGN	KEY	UNIQUEPRIMARY	KEY	(Nakano

Yoshihisa)

	(Tom)

pg_restoreCOPY	 COPYSQL	(Stephen	Frost)

pg_ctl	unregister		(Magnus)

libpq	PQprint	HTML	(Christoph	Zwerschke)

AMD64PPCecpg	(Neil)



SETOF%TYPE	

PL/python	(Neil)

plperl_return_next	(Neil)

PL/perlWin32	(Andrew)

	(Tom)

log_min_messagesWin32DEBUG3	postgresql.conf	(Bruce)

Win32Cygwin,	OS	XAIX pgxs	-L		(Bruce)

Win32SID	(Magnus)

	(Kris	Jurka)

finiteisinf	(Tom)

COPY	INlibpq	(Alon	Goldshuv)

/contrib/tsearch2	(Tom)

	8.1.4 	8.1.2



PostgreSQL	9.6.0	
	E.	



E.191.		8.1.2

:	 2006-01-09

8.1.18.1	 	E.193	



E.191.1.		8.1.2

8.1.X/	 plperl	 REINDEX



E.191.2.	

WindowsShmemBackendArray		(Magnus)

	 	Windows

8.0bugbug		(Tom)

	(Tom)

Hungarian	(Tom)

REINDEX

plperl	

postmasterinitdb	 plperl		 REINDEX

	(Tom)

ISO-8859-5ISO-8859-9		(Tatsuo)

strpos()Asianbug	(Tatsuo)

COPY	CSV\.bug

\.



COPY	CSV\.		(Bruce)

RECORD	(Tom)

postgresql.conf		(Tom)

/contrib/pgcrypto	gen_saltbug	MD5XDES	(Marko	Kreen,	Solar

Designer)

BlowfishDES

/contrib/dblink		(Joe)

	8.1.3 	8.1.1



PostgreSQL	9.6.0	
	E.	



E.192.		8.1.1

:	 2005-12-12

8.1.08.1	 	E.193	



E.192.1.		8.1.1

8.1.X/



E.192.2.	

	(Tom)

	(Tom)

CHECKtoast 	(Tom)

	(Tom)

	VACUUM

/contrib/tsearch2/contrib/ltree	(Teodor)

Turkish	bigint	(Andrew,	Tom)

port/snprintf.c	 --enable-nlsBSD	Windows	

libintl

to_char(time)to_char(interval)	AM/PMHH	HH12D

(to_char(interval)HH24)	(Bruce)

AIXHPUXMSVC	(Tom,	Hiroshi	Saito)

	(Tom)

Windows	NO_SYSTEM_RESOURCES	(Qingqing	Zhou)



ANALYZEautovacuum	(Alvaro)

ON	COMMIT	DELETE	ROWS

SELECT	DISTINCT

8.1.0 UTF-8	(Paul	Lindner)

	8.1.2 	8.1



PostgreSQL	9.6.0	
	E.	



E.193.		8.1

:	 2005-11-08



E.193.1.	

	(Tom)

CPU		 ""

	(Tom)

	 WHERE	tab.col1	=	4	and	tab.col2	=	9col1	col2 col1

	 col2	 col1col2			

	(Heikki	Linnakangas,	Alvaro,	Tom)

""		 PREPARE	TRANSACTION	COMMIT/ROLLBACK

PREPARED	pg_prepared_xacts

		

	()

	 SET	ROLE	SQL	 pg_authidpg_auth_members



pg_shadowpg_group	

MIN()MAX()	(Tom)

MIN()MAX()	SELECT	col	FROM	tab	ORDER	BY	col	LIMIT	1	

/contrib/pg_autovacuum	(Alvaro)

	 postgresql.conf

SELECT	...	FOR	SHARE	(Alvaro)

PostgreSQLMVCCSELECT			

	(Alvaro)

	 "" 	

	(Simon)

constraint_exclusion	

CHECK	



E.193.2.		8.1

	 pg_dump/

8.0to_char()8.1	API to_char(interval)8.1	

add_missing_from	(Neil)

FROM	'true'

FROM	 add_missing_fromtrue	 PostgreSQL	8.1	FROM

	

float4/float8/oid	('')		(Neil)

	8.0

default_with_oids	(Neil)

OID CREATE	TABLE	WITH	OIDSOIDPostgreSQL		

SERIAL	 PostgreSQL	6.4

E''	(Bruce)

PostgreSQL	 \n\010		 PostgreSQL		 E	

E'hi\n'	



standard_conforming_strings	—

escape_string_warning	—E

standard_conforming_strings	 E''

standard_conforming_stringsE	 E''	

escape_string_warningE''	( '')	 PostgreSQL(\')	

E'' $$	

REINDEX	DATABASE	(Tom)

REINDEX	DATABASE	 REINDEX	SYSTEM	

MVCC

INV_READ INV_WRITE	 lo_open()	"" 	 lo_open()	

INV_WRITE

	(Tom)

nextval()currval()	setval()	 DEFAULT	OID	

DEFAULT	

	 text nextval('myseq'::text)

8.18.1	OID DEFAULT	 fixseq.sql

SELECT		'ALTER	TABLE	'	||

			pg_catalog.quote_ident(n.nspname)	||	'.'	||

			pg_catalog.quote_ident(c.relname)	||



			'	ALTER	COLUMN	'	||	pg_catalog.quote_ident(a.attname)	||

			'	SET	DEFAULT	'	||

			regexp_replace(d.adsrc,

																		$$val\(\(('[^']*')::text\)::regclass$$,

																		$$val(\1$$,

																		'g')	||

			';'

FROM				pg_namespace	n,	pg_class	c,	pg_attribute	a,	pg_attrdef	d

WHERE			n.oid	=	c.relnamespace	AND

			c.oid	=	a.attrelid	AND

			a.attrelid	=	d.adrelid	AND

			a.attnum	=	d.adnum	AND

			d.adsrc	~	$$val\(\('[^']*'::text\)::regclass$$;

db1:

psql	-t	-f	fixseq.sql	db1

ALTER	TABLEOID	

psql	-t	-f	fixseq.sql	db1	|	psql	-e	db1

psql \{digit}+		(Bruce)

\{digit}+ \0{digit}+	



%^

(%)

&<&>	"over"	(Tom)

CREATE	LANGUAGE	 pg_pltemplate

pg_pltemplate		 CREATE	LANGUAGE			

8.1 pg_dump	CREATE	LANGUAGE	name		

pg_cancel_backend(int)boolean	integer	(Neil)

UTF-88.1.XUTF-8	UTF-8	 iconv	-c	-f	UTF-8	-t	UTF-8

-o	cleanfile.sql	dumpfile.sql-c	 iconv	 split



E.193.3.	

PostgreSQL	8.1

E.193.3.1.	

GiSTR-tree(Neil)

	 (Tom)

API

WALCRC6432	(Tom)

64CRC

WAL	(Tom)

SMPOpterons	(Tom)

	(Tom)

abc	 WHERE	a	=	4	and	c	=	10	

CREATE	TABLE	AS	/	SELECT	INTO	WAL	(Simon)

CREATE	TABLE	AS	WALWAL

GiST	(Teodor,	Oleg)



full_page_writesWAL	(Bruce)

PostgreSQL	WAL		

wal_sync_methodO_SYNC	 O_DIRECT	(Itagaki	Takahiro)

O_DIRECTWAL

COPY	FROM	(Alon	Goldshuv)

COPY

COUNT()SUM	AVG()STDDEV()	VARIANCE()	(Neil,	Tom)

E.193.3.2.	

ID	(XID)	(Tom)

	

OIDIDs	(OIDs)	(Tom)

VACUUMmax_fsm_relations	max_fsm_pages	(Ron	Mayer)

temp_buffers		(Tom)

IPpg_stat_activity	(Magnus)

pg_stat	(Tom)



pg_locks	(Tom)

PREPAREEXECUTE	(Simon)

Kerberospostgresql.conf	(Magnus)

krb_server_hostname		(Todd	Kover)

keytab	Kerberos

(%m)(%h)	log_line_prefix	(Ed	L.)

GiSTWAL	(Teodor,	Oleg)

GiST

pg_stop_backup() *.backup	(Bruce)

*.backuppg_xlog/

TCP/IP	(Oliver	Jowett)

	(Petr	Jelinek)

ALTER	USERALTER	DATABASE		0

64	(Koichi	Suzuki)

pg_pltemplate	(Tom)



E.193.3.3.	

	(Koju	Iijima,	Neil)

HAVINGGROUP	BY		(Tom)

HAVINGWHERE	

USINGDELETE	(Euler	Taveira	de	Oliveira,	Neil)

DELETE	 UPDATEFROM

ecpg\x	(Bruce)

C	\x

BETWEEN	SYMMETRIC	(Pavel	Stehule)

BETWEEN	 2	BETWEEN	[ASYMMETRIC]	3	AND	1	 2	BETWEEN

SYMMETRIC	3	AND	1	 BETWEEN	ASYMMETRIC

NOWAITSELECT	...	FOR	UPDATE/SHARE	(Hans-Juergen	Schoenig)

statement_timeout	 NOWAITSELECT	...	FOR	UPDATE/SHARE	

E.193.3.4.	

	(Alvaro)

PostgreSQL			



ALTER	OWNER	(Stephen	Frost)

		CREATE

ALTER	SET	SCHEMA	(Bernd	Helmle)

ALTER	TABLE	ENABLE/DISABLE	TRIGGER	(Satoshi	Nagayasu)

E.193.3.5.	

TRUNCATE	(Alvaro)

	 TRUNCATE		 TRUNCATE

COPY	CSV	(Andrew)

8.0 CSV	COPY	TO	TODO

COPY	WITH	CSV	HEADERCOPY		(Andrew)

CSV	 COPY	TO COPY	FROM	

Windows EXPLAIN	ANALYZE	(Magnus)

EXPLAIN	ANALYZE

	

COPY\x	(Sergey	Ten)



SHOW	ALL	(Matthias	Schmidt)

SHOW

initdbpostgres	 postgrestemplate1	(Dave)

template1 createuser	 CREATE	DATABASE	

postgres	CREATE	DATABASE template1

/contrib/reindexdb	 reindexdb	(Euler	Taveira	de	Oliveira)

E.193.3.6.	

MAX()MIN()	(Koju	Iijima)

CCYY to_date()	to_timestamp()	(Karel	Zak)

CCYYY	 CCYY	 CC

md5(bytea)	(Abhijit	Menon-Sen)

md5(text)

power(numeric,	numeric)	numeric	^	numeric

NUMERIC	(Bruce)



lastval()	(Dennis	Björklund)

lastval()currval()	 nextval()setval()	

to_timestamp(DOUBLE	PRECISION)	(Michael	Glaesemann)

1970UnixTIMESTAMP	WITH	TIMEZONE

pg_postmaster_start_time()	(Euler	 Taveira	de	Oliveira,

Matthias	Schmidt)

AT	TIME	ZONE		(Magnus)

AT	TIME	ZONE	

SELECT	CURRENT_TIMESTAMP	AT	TIME	ZONE	'Europe/London';

GREATEST()LEAST()	variadic	(Pavel	Stehule)

pg_column_size()	(Mark	Kirkwood)

regexp_replace()	(Atsushi	Ogawa)



sed	

	(Bruce)

'4	months'::interval	/	5	'1	mon	-6	days'

	(Tom)

60

interval	24	(Michael	Glaesemann)

242325	 "" "" 	 1	day	 24	hours	

US	DST

'2005-04-03	00:00:00-05'	+	'1	day'	=	'2005-04-04	00:00:00-04'

'2005-04-03	00:00:00-05'	+	'24	hours'	=	'2005-04-04	01:00:00-04'

justify_days()justify_hours()	(Michael	Glaesemann)

	

/contrib/dbsize	(Dave	Page,	Andreas	Pflug)

pg_tablespace_size()

pg_database_size()

pg_relation_size()



pg_total_relation_size()

pg_size_pretty()

pg_total_relation_size()TOAST

	(Dave	Page,	Andreas	Pflug)

pg_stat_file()

pg_read_file()

pg_ls_dir()

pg_reload_conf()	(Dave	Page,	Andreas	Pflug)

pg_rotate_logfile()	(Dave	Page,	Andreas	Pflug)

pg_stat_*TOAST	(Tom)

E.193.3.7.	

	(Bruce)

UNICODEUTF8

ALTWIN866

WINWIN1251

TCVNWIN1258



WIN1252	(Roland	Volkmann)

UTF8	(John	Hansen)

UTF8

EUC_JPSJIS	(Atsushi	Ogawa)

UTF8Windows	(Magnus)

UTF8WindowsUTF16

E.193.3.8.	

ALTER	LANGUAGE	RENAME	(Sergey	Yatskevich)

ALTER	FUNCTION	(Neil)

100	(Tom)

SQLPL/pgSQLOUTINOUT	(Tom)

OUT RETURN	OUTINOUT			

pg_catalog

SPI_getnspname()SPI	(Neil)



E.193.3.9.	PL/pgSQL

PL/pgSQL	(Neil)

	

CREATE	FUNCTION	(Neil)

OPENSELECT EXPLAIN	SHOW	(Tom)

RETURN	(Tom)

OUTINOUT	 RETURN

INTOPL/pgSQLEXECUTE		(Pavel	Stehule,	Neil)

CREATE	TABLE	ASROW_COUNT	(Tom)

SQLSTATESQLERRM	SQLSTATE	(Pavel	Stehule,	Neil)

RAISE	(Pavel	Stehule,	Neil)

CONTINUE	(Pavel	Stehule,	Neil)

	(Pavel	Stehule)

E.193.3.10.	PL/Perl



	(Abhijit	Menon-Sen)

return_next()

	(Abhijit	Menon-Sen)

spi_query()spi_fetchrow()	

UTF8PL/PerlUTF8	(David	Kamholz)

PL/Perl	(Andrew)

PL/PerlPerl	(Andrew)

PostgreSQLPerl

PerlNOTICE	(Andrew)

Perlstrict	(Andrew)

E.193.3.11.	psql

\set	ON_ERROR_ROLLBACK	 (Greg	Sabino	Mullane)

psql\x	(Bruce)



troff	-ms	(Roger	Leigh)

HISTFILE	(Andreas	Seltenreich)

\x \d	tablename	(Neil)

-Lpsql	(Lorne	Sunley)

\d	(Qingqing	Zhou)

psql(\h)		(Greg	Sabino	Mullane)

\h	 \h

\pset	numericlocale	(Eugen	Nedelcu)

C100000100,000.0	100.000,0

psql	(Bruce)

psql

E.193.3.12.	pg_dump

-n	/	--schemapg_restore	(Richard	van	den	Berg)



pg_dump	(Tom)

-b

pg_dump	(Tom)

	(Tom)

--encodingpg_dump	(Magnus	Hagander)

	

pg_pltemplate	(Tom)

pg_catalog pg_dump		 CREATE	LANGUAGE	name	

pg_pltemplate

E.193.3.13.	libpq

PGPASSFILE	(Andrew)

lo_create()lo_creat()	OID	(Tom)

libpqmalloc()		(Neil)

E.193.3.14.	

pgxs

IntelItanium	(Vikram	Kalsi)



WindowsKerberos	5	(Magnus)

Chinese	FAQ	(laser@pgsqldb.com)

RendezvousBonjourOS/X	(Bruce)

Darwinfsync_writethrough	(Chris	Campbell)

	(Tom)

pg_configMSVC	(Andrew)

MSVCDBD::Pg

Kerberos	V4	(Magnus)

Kerberos	4

EnterpriseDBCoverity

postgresql.confon/off	true/false	(Bruce)

pg_config	(Tom)

libpqWindows	(Dave	Page)

IPv6Windows	(Andrew)

I/O	(Bruce)

gist.hgist_private.h	(Neil)



gist.hGiST	API	GiSTGiST	 gist_private.h	

GiST

GiST	(Neil)

GiST palloc()	GiST pfree()	

E.193.3.15.	

/contrib/pg_buffercache	(Mark	Kirkwood)

/contrib/array	(Tom)

/contrib/lo	(Tom)

/contrib/findoidjoins/src/tools	(Tom)

/contrib/cube<<>>	&<&>

/contrib/btree_gist	(Janko	Richter)

/contrib/pgbench	(Tomoaki	Sato,	Tatsuo)

SQL

/contrib/pgcrypto	(Marko	Kreen)



OpenPGP

RSAElgamal

SHA256/384/512	hashes,	Fortuna	PRNG

OpenSSL:3DESAESOpenSSL	<	0.9.7

configure(OpenSSL,	zlib)

Makefile

libmhashlibmcrypt

	8.1.1 	8.0.26



PostgreSQL	9.6.0	
	E.	



E.194.		8.0.26

:	 2010-10-04

8.0.258.0	 	E.220	

8.0.XPostgreSQL	



E.194.1.		8.0.26

8.0.X/8.0.22	 	E.198	



E.194.2.	

PL/PerlPL/TclSQL	userid	(Tom	Lane)

SQLPerlTcl	 SECURITY	DEFINER		PerlTclSQL

SQL

PerlTcl	PL/PerlUPL/TclU	

	PL

Tim	Bunce	(CVE-2010-3433)

pg_get_expr()	(Heikki	Linnakangas,	Tom	Lane)

"" 	(Tom	Lane)

	(Tom	Lane)

fsync postmaster.pid	(Tom	Lane)

	

XID	(Andres	Freund,	Robert	Haas)

log_line_prefix%i		(Tom	Lane)



ALTER	TABLE	...	SET	TABLESPACE		(Jeff	Davis)

CREATE	DATABASEALTER	DATABASE	...	SET	TABLESPACE		(Guillaume

Lelarge)

PL/Python	 PyCObject_AsVoidPtr	PyCObject_FromVoidPtr	(Peter

Eisentraut)

contrib/dblink	(Tom	Lane)

contrib/dblink"" 		(Itagaki	Takahiro)

contrib/dblink62	(Itagaki	Takahiro)

CVSGit	(Magnus	Hagander	and	others)

tzdata2010lDSTEgyptPalestine	Finland

Micronesian	Pacific/ChuukPacific/TrukCHUTTRUT
Pacific/PohnpeiPacific/Ponape

	8.1 	8.0.25



PostgreSQL	9.6.0	
	E.	



E.195.		8.0.25

:	 2010-05-17

8.0.248.0	 	E.220	

PostgreSQL201078.0.X	



E.195.1.		8.0.25

8.0.X/8.0.22	 	E.198	



E.195.2.	

Safe.pm	plperl	(Tim	Bunce,	Andrew	Dunstan)

Safe.pmplperl	 Safe.pm		 plperlPerl	strict

Perl $a$b		(CVE-2010-1169)

PL/Tclpltcl_modules	(Tom)

PL/TclTcl		 pltcl_modules		 "

" Tcl	 pltclu	(CVE-2010-1170)

	(Alvaro)

ALTER	USER	...	RESET	ALL	ALTER	DATABASE	...	RESET	ALL	

	 ALTER

CONTEXT		(Tom)

pl/perlppport.hPerl	(Andrew)

pl/python	(Andreas	Freund,	Tom)

psql	(Tom)

contrib/pgstattuple	(Tatsuhito	Kasahara)



shmget()	EINVAL	(Tom)

BSDOS	X	

tzdata2010jDSTArgentina,	 Australian	Antarctic,	Bangladesh,
Mexico,	Morocco,	Pakistan,	Palestine,	Russia,	Syria,	Tunisia
Taiwan

	8.0.26 	8.0.24



PostgreSQL	9.6.0	
	E.	



E.196.		8.0.24

:	 2010-03-15

8.0.238.0	 	E.220	

PostgreSQL201078.0.X	



E.196.1.		8.0.24

8.0.X/8.0.22	 	E.198	



E.196.2.	

ssl_renegotiation_limit	SSL	(Magnus)

0SSL	CVE-2009-3555

	(Tom)

	(Tom)

substring()bit	"" 	(Tom)

-1		(CVE-2010-0442)

8	integer-to-bit-string	(Tom)

	(Tom)

STOP	WAL	LOCATION	WAL	(Itagaki	Takahiro)

pg_hba.conf @	 @something	 @	(Tom)

@		 @"/path	to/file"

pg_hba.conf		(Tom)

NULLplpgsql	(Tom)

PL/Pythonvolatile	(Zdenek	Kotala)



PL/TclTcl	(Tom)

TclclockTcl	8.5

dblink_build_sql_*	 contrib/dblink	(Rushabh	Lathia,	Joe

Conway)

contrib/xml2	(Tom)

tzdata2010eDST	Bangladesh,	Chile,	Fiji,	Mexico,	Paraguay,
Samoa

	8.0.25 	8.0.23



PostgreSQL	9.6.0	
	E.	



E.197.		8.0.23

:	 2009-12-14

8.0.228.0	 	E.220	



E.197.1.		8.0.23

8.0.X/8.0.22	 	E.198	



E.197.2.	

	(Gurjeet	Singh,	Tom)

	(CVE-2009-4136)

SSLCN	(Magnus)

SSL	(CVE-2009-4034)

	(Tom)

VACUUM	(Alvaro)

VACUUM	FULL	 VACUUM

	(Tom)

inet/cidr	(Chris	Mikkelson)

	(Heikki)

PAM	(Tom)

Linux	pam_krb5	PAMMicrosoft	Active	Directory		PAM

PL/Python	(Peter)

psqlflex	(Tom)



--enable-largefile	

application_name	libpq	(Tom)

tzdata2009s	DSTAntarctica,	Argentina,	Bangladesh,	Fiji,
Novokuznetsk,	Pakistan,	Palestine,	Samoa,	Syria	Hong	Kong

	8.0.24 	8.0.22



PostgreSQL	9.6.0	
	E.	



E.198.		8.0.22

:	 2009-09-09

8.0.218.0	 	E.220	



E.198.1.		8.0.22

8.0.X/ interval	8.0.22 REINDEX	8.0.6 	E.214	



E.198.2.	

RESET	ROLERESET	SESSION	AUTHORIZATION		(Tom,	Heikki)

SET	ROLE	SET	SESSION	AUTHORIZATION	(CVE-2007-6600)

SELECT	(Tom)

interval	(Tom)

	 REINDEX

to_char(...,	'TH')	'HH'/'HH12'	(Heikki)

'th'()

x2	 INTERVAL	'x	ms'	(Alex	Hunsaker)

	(Tom)

money		(Itagaki	Takahiro)

00:12:57.9999999999999999999999999999		(Tom)

GiST	R-tree	(Teodor)

plperl	(Andrew	Dunstan)



postgresql.conf pg_ctl		(Jeff	Davis)

contrib/xml2xslt_process()		(twenty)	(Tom)

libpq COPY	FROM	STDIN		(Tom)

readlineeditline	(Zdenek	Kotala)

tzdata2009l	DSTBangladesh,	Egypt,	Jordan,	Pakistan,
Argentina/San_Luis,	Cuba,	Jordan,	Mauritius,	Morocco,
Palestine,	Syria,	Tunisia

	8.0.23 	8.0.21



PostgreSQL	9.6.0	
	E.	



E.199.		8.0.21

:	 2009-03-16

8.0.208.0	 	E.220	



E.199.1.		8.0.21

8.0.X/8.0.6	 	E.214	



E.199.2.	

	(Tom)

		 		ASCII	(CVE-2009-0922)

CREATE	CONVERSION	(Heikki)

to_char()	(Tom)

MUST	(Mauritius	Island	Summer	Time)	(Xavier	Bugaud)

	8.0.22 	8.0.20



PostgreSQL	9.6.0	
	E.	



E.200.		8.0.20

:	 2009-02-02

8.0.198.0	 	E.220	



E.200.1.		8.0.20

8.0.X/8.0.6	 	E.214	



E.200.2.	

headline()URL	(Teodor)

headline()	(Teodor)

		(Tom,	Heikki)

VACUUM	(Heikki)

contrib/tsearch2get_covers()		(Teodor)

pgsql-bugs/ pgsql-hackers	pgsql-portspgsql-patches	(Tom)

tzdata2009a	KathmanduDSTSwitzerland,	Cuba

	8.0.21 	8.0.19



PostgreSQL	9.6.0	
	E.	



E.201.		8.0.19

:	 2008-11-03

8.0.188.0	 	E.220	



E.201.1.		8.0.19

8.0.X/8.0.6	 	E.214	



E.201.2.	

	(Tom)

"character	has	no	equivalent"		ASCII

	(Tom)

PL/pgSQL	(Tom)

tsearch2	(Sushant	Sinha)

--enable-integer-datetimesISO		(Ron	Mayer)

SPI_getvalue	SPI_getbinval	(Tom)

	

ecpgCREATE	USER	(Michael)

pg_ctl	restart	(Tom)

tzdata2008i	DSTArgentina,	Brazil,	Mauritius,	Syria

	8.0.20 	8.0.18



PostgreSQL	9.6.0	
	E.	



E.202.		8.0.18

:	 2008-09-22

8.0.178.0	 	E.220	



E.202.1.		8.0.18

8.0.X/8.0.6	 	E.214	



E.202.2.	

3264	(Tom)

	 "lock	is	already	held"

INSERTUPDATE		(Tom)

ALTER	COLUMN	TYPE	/

64	(Tom)

	(Tom)

SELECT	DISTINCT	ON	(Tom)

GROUP	BY		(Tom)

GROUP	BY	 col	IS	NULL

PL/TclTcl	8.5Tcl	(Tom)

PL/PythonPython	2.5

8.2

SQLpg_dump	pg_restore	(Tom)

pg_ctlrestart	(Bruce)



tzdata2008f	DSTArgentina,	Bahamas,	Brazil,	Mauritius,	Morocco,
Pakistan,	Palestine,Paraguay

	8.0.19 	8.0.17



PostgreSQL	9.6.0	
	E.	



E.203.		8.0.17

:	 2008-06-12

8.0.168.0	 	E.220	



E.203.1.		8.0.17

8.0.X/8.0.6	 	E.214	



E.203.2.	

pg_get_ruledef()	(Tom)

-42::integer	 (-42)::integer	 PostgreSQL	

SELECT	DISTINCT	 pg_dump	8.3.18.2.7

	8.0.18 	8.0.16



PostgreSQL	9.6.0	
	E.	



E.204.		8.0.16

:	 never	released

8.0.158.0	 	E.220	



E.204.1.		8.0.16

8.0.X/8.0.6	 	E.214	



E.204.2.	

ALTER	TABLE	ADD	COLUMN	...	PRIMARY	KEY		(Brendan	Jurd)

"" 	 CREATE	TABLE	(Tom)

ISO-8859-5Cyrillic	 "Yo"	(eE	(Sergey	Burladyan)

		(Tom)

	 ORDER	BYDISTINCT

	(substring(string	from	pattern))	(Tom)

	 substring('foo'	from	'foo(bar)?')	NULL

(bar)	 foo

tzdata2008c	DSTMorocco,	Iraq,	Choibalsan,	Pakistan,	Syria,
Cuba,	Argentina/San_Luis,	Chile

ecpgPGTYPEStimestamp_sub()		(Michael)

NULL contrib/xml2	xpath_table()	(Tom)

contrib/xml2makefile CFLAGS	(Tom)

DatumGetBool	macro gcc	4.3	(Tom)



"old	style"	(V0)	C	8.3

LISTEN/NOTIFY	(Tom)

LISTEN	 NOTIFY

LISTEN	 LISTENpg_listener		

	(Heikki)

29	(Tom)

	8.0.17 	8.0.15



PostgreSQL	9.6.0	
	E.	



E.205.		8.0.15

:	 2008-01-07

8.0.14	8.0 	E.220	



E.205.1.		8.0.15

8.0.X/8.0.6	 	E.214	



E.205.2.	

VACUUM,	ANALYZE	(Tom)

				 VACUUM	FULL	

		

SECURITY	DEFINER	 SECURITY	DEFINER	SET	SESSION

AUTHORIZATIONSET	ROLE	(CVE-2007-6600)

bug	(Tom,	Will	Drewry)

	/		(CVE-2007-4769,	CVE-2007-4772,	CVE-2007-
6067)

/contrib/dblink	(Joe)

8.0.14 dblink		(CVE-2007-6601,	CVE-2007-3278)

tzdata2007k	Argentina	(Tom)

WHERE	false	AND	var	IN	(SELECT	...)	(Tom)

ALTER	TABLE	...	ALTER	COLUMN	TYPE	(Tom)

WAL	(Simon)

WAL	

VACUUMmaintenance_work_mem	(Alvaro)



translate()	(Tom)

Perlboolint	charPL/Perl	(Tom)

Perl... Mac	OS	X	10.5

PL/Python	(Alvaro)

pg_dump	(Tom)

ecpg	(Michael)

contrib/tablefunccrosstab()		(Joe)

tsvectortsquery	(Teodor,	Bruce)

to_tsvector()	(Teodor)

configure Autoconf	(Peter)

	 AutoconfPostgreSQL	 Autoconf	

	8.0.16 	8.0.14



PostgreSQL	9.6.0	
	E.	



E.206.		8.0.14

:	 2007-09-17

8.0.138.0	 	E.220	



E.206.1.		8.0.14

8.0.X/8.0.6	 	E.214	



E.206.2.	

VACUUM	(Tom)

CREATE	DOMAIN	...	DEFAULT	NULL	(Tom)

SSL	(Tom)

	(Andrew)

log_min_error_statement	(Tom)

	(Tom)

CLUSTER	(Alvaro)

New	Zealand	(Tom)

Windows	(Magnus)

Windows(%Z)		(Tom)

/contrib/dblink	(Joe)

	8.0.15 	8.0.13



PostgreSQL	9.6.0	
	E.	



E.207.		8.0.13

:	 2007-04-23

8.0.128.0	 	E.220	



E.207.1.		8.0.13

8.0.X/8.0.6	 	E.214	



E.207.2.	

search_path		(Tom)

search_path	SQL	(CVE-2007-2138)	 CREATE	FUNCTION

/contrib/tsearch2	(Teodor)

VACUUM	FULLUPDATE	(Tom,	Pavan	Deolasee)

	(8.0.10bug)

POSIXUSA	DST	(Tom)

	8.0.14 	8.0.12



PostgreSQL	9.6.0	
	E.	



E.208.		8.0.12

:	 2007-02-07

8.0.118.0	 	E.220	



E.208.1.		8.0.12

8.0.X/8.0.6	 	E.214	



E.208.2.	

	(Tom)

	8.0.13 	8.0.11



PostgreSQL	9.6.0	
	E.	



E.209.		8.0.11

:	 2007-02-05

8.0.108.0	 	E.220	



E.209.1.		8.0.11

8.0.X/8.0.6	 	E.214	



E.209.2.	

	(Tom)

SQL	(CVE-2007-0555,	CVE-2007-0556)	

btree	(Heikki	Linnakangas)

UNIONAssert()	(Tom)

UTF8	(Tom)

	8.0.12 	8.0.10



PostgreSQL	9.6.0	
	E.	



E.210.		8.0.10

:	 2007-01-08

8.0.98.0	 	E.220	



E.210.1.		8.0.10

8.0.X/8.0.6	 	E.214	



E.210.2.	

AIXgetaddrinfo()	(Tom)

VACUUM"" 	(Tom)

VACUUM	(Tom)

	(Tom)

Windows	(Teodor)

ARRAY[]	(Tom)

ecpg	(Michael)

to_number()to_char(numeric)	initdbSTABLE	IMMUTABLE	(Tom)

lc_numeric

	(Tom)

psql	\d

AustralianCanadian



	8.0.11 	8.0.9



PostgreSQL	9.6.0	
	E.	



E.211.		8.0.9

:	 2006-10-16

8.0.88.0	 	E.220	



E.211.1.		8.0.9

8.0.X/8.0.6	 	E.214	



E.211.2.	

WHERENEW	(Tom)

ANYARRAY

SQLAFTER	(Tom)

ALTER	TABLE	...	TYPEUSING	NOT	NULL	(Tom)

string_to_array()

string_to_array('123xx456xxx789',	'xx')

psql\d

/contrib/ltree	(Teodor)

ecpg	(Joachim	Wieland)

/contrib/dbmirror

Win32	(Tom,	Andrew)

AIXIntel	(Tom)

	8.0.10 	8.0.8



PostgreSQL	9.6.0	
	E.	



E.212.		8.0.8

:	 2006-05-23

8.0.7	8.0 	E.220	



E.212.1.		8.0.8

8.0.X/8.0.6	 	E.214	

CVE-2006-2313SQLCVE-2006-2314	SQL		
libpq	PQescapeStringConn()	 ad	hoc



E.212.2.	

	(Tatsuo,	Tom)

PostgreSQL		CVE-2006-2313SQL

\'

CVE-2006-2314SQL	 ''\'	SQLASCII client_encoding	

(SJIS,	BIG5,	GBK,	GB18030,		UHC)	 \'SQL	

backslash_quote	CVE-2006-2314	 backslash_quote

libpq	 standard_conforming_strings

libpqCVE-2006-2313CVE-2006-2314	SQL	 PostgreSQL
PQescapeStringConn()PQescapeByteaConn()		 ""

win1251_to_iso,	alt_to_iso,	euc_tw_to_big5,	euc_tw_to_mic,

mic_to_euc_tw

\'	(Bruce,	Jan)

OR'dbug

btreeWAL

|SIMILAR	TO	(Tom)



SELECT	INTOCREATE	TABLE	AS		(Kris	Jurka)

DH	SSL	(Michael	Fuhr)

Intel	MacsBonjour	(Ashley	Clark)

Win32	(Robert	Kinberg)

	8.0.9 	8.0.7



PostgreSQL	9.6.0	
	E.	



E.213.		8.0.7

:	 2006-02-14

8.0.68.0	 	E.220	



E.213.1.		8.0.7

8.0.X/8.0.6	 	E.214	



E.213.2.	

SET	SESSION	AUTHORIZATION	(CVE-2006-0553)

	Akio	Ishida

bug	(Tom)

	8.0.47.4.97.3.11

pg_clogpg_subtrans"" 		(Tom)

	(Tom)

UNKNOWNDOMAIN	(Neil)

ALTER	COLUMN	TYPE	FOREIGN	KEYUNIQUEPRIMARY	KEY	(Nakano

Yoshihisa)

	(Tom)

pg_restoreCOPY	 COPYSQL	(Stephen	Frost)

pg_ctl	unregister	(Magnus)

AMD64PPCecpg	(Neil)

PL/python	(Neil)

PL/perlWin32	(Andrew)



log_min_messagesDEBUG3	Win32 postgresql.conf	(Bruce)

Win32CygwinOS	XAIX pgxs	-L		(Bruce)

Win32SID	(Magnus)

	(Kris	Jurka)

finiteisinf	(Tom)

	8.0.8 	8.0.6



PostgreSQL	9.6.0	
	E.	



E.214.		8.0.6

:	 2006-01-09

8.0.58.0	 	E.220	



E.214.1.		8.0.6

8.0.X/8.0.3	 	E.217	 plperl	 REINDEX



E.214.2.	

WindowsShmemBackendArray	(Magnus)

	 Windows

8.0ReadBuffer		(Tom)

	(Tom)

Hungarian	(Tom)

REINDEX

plperl

postmasterinitdb	 plperl	 REINDEX	

	(Tom)

strpos()bugAsian	(Tatsuo)

RECORD	(Tom)

/contrib/pgcrypto	gen_saltbug	MD5XDES	(Marko	Kreen,	Solar

Designer)

BlowfishDES



/contrib/dblink		(Joe)

	8.0.7 	8.0.5



PostgreSQL	9.6.0	
	E.	



E.215.		8.0.5

:	 2005-12-12

8.0.48.0	 	E.220	



E.215.1.		8.0.5

8.0.X/8.0.3	 	E.217	



E.215.2.	

I/O

bgwriter	(Tom)

	VACUUM

/contrib/ltree	(Teodor)

AIXHPUX	(Tom)

Windows	NO_SYSTEM_RESOURCES	(Qingqing	Zhou)

log_line_prefix%i

Windowspsql	(Merlin	Moncure)

pg_group

bug"RIGHT	JOIN"

postmaster.pid

pid



pg_autovacuum

(foo.*)

	8.0.6 	8.0.4



PostgreSQL	9.6.0	
	E.	



E.216.		8.0.4

:	 2005-10-04

8.0.38.0	 	E.220	



E.216.1.		8.0.4

8.0.X/8.0.3	 	E.217	



E.216.2.	

VACUUMctid	 ctid

CHAR()	(Yoshiyuki	Asaba)

CHAR()	

CREATE	DATABASE

CREATE	DATABASE	"index	is	not	a	btree"

COPY

COPY	TOCOPY	FROM

COPY	CSV

date_trunc(week)

x	FULL	JOIN	y	ON	true

x	IN	(SELECT	DISTINCT	...)

"fuzzy"LIMIT	



array_inarray_recvOID

UPDATE	a=...	WHERE	a...	with	GiST	index	on	column	a

WAL

SSL

MIPSM68K

max_files_per_process

WindowsDDL

Windows

psql	-f	filename

pg_dump

Windowspg_restore

PL/pgSQL var	:=	var



PL/Perl	%_SHARED

contrib/pg_autovacuum2000

contrib/tsearch2Snowball

	8.0.5 	8.0.3



PostgreSQL	9.6.0	
	E.	



E.217.		8.0.3

:	 2005-05-09

8.0.2	8.0 	E.220	



E.217.1.		8.0.3

8.0.X/	8.0.X	8.0.3initdbdump/initdb/reload

SQL		SQL	

contrib/tsearch2	internal internal	 internal

initdb		

initdb 7.4.8	



E.217.2.	

contrib/tsearch2INTERNAL

record_out

SELECT	FOR	UPDATE	

VACUUM

	

TIME	WITH	TIME	ZONE

--enable-integer-datetimes	 TIME	WITH	TIME	ZONE	

REINDEX	

TIME	WITH	TIME	ZONEEXTRACT(EPOCH)

INTERVAL

--enable-integer-datetimes	

pg_dump%

contrib/intagg64



RECORD

COALESCE(NULL,NULL)

libpqBorland	makefile

timetzcontrib/btree_gist	(Teodor)

pg_ctlpostmaster.pid	PID

pg_dump/pg_restore

SQL

	8.0.4 	8.0.2



PostgreSQL	9.6.0	
	E.	



E.218.		8.0.2

:	 2005-04-07

8.0.18.0	 	E.220	



E.218.1.		8.0.2

8.0.*/ PostgreSQL		



E.218.2.	

	(Bruce)

8.0.07.4.XPostgreSQL	 psql8.0.X	

Windowswal_sync_methodfsync_writethrough	(Magnus,	Bruce)

WALPostgreSQL	 fsync	 fsync

Windowswal_sync_methodopen_datasync		(Magnus,	Bruce)

fsync_writethrough	Windows	 Device	Manager

Policies

2QARC	(Tom)

ARCUS	 2QARC	8.1

	(Tom)

plpgsqlNULL	(Tom)

NULL	8.0SQL UPDATE	plpgsql

plpython\r\n\r\n	(Michael	Fuhr)

plpythonWindowsMac

SPI EXPLAIN	(Tom)



ALTER	TABLE	SET	WITHOUT	OIDSCLUSTER	(Tom)

ALTER	TABLE	ADD	COLUMN	(Neil)

ALTER	LANGUAGE	RENAME	(Tom)

Windowspg_ctlregisterunregister	(Magnus)

pg_autovacuum—	

log_destinationeventlog	Windows	(Magnus)

Windowswindows

KerberosWindows	(Magnus)

CREATEDBALTER	DATABASE	RENAME	(Tom)

CREATEDROP	DATABASEWAL		(Tom)

	 CREATE	TABLESPACE

	(Tom)

array_map()PL	(Tom)

contrib/tsearch2contrib/btree_gist	(Teodor)

contrib/pgcrypto	(Marko	Kreen)



64contrib/intagg	(Tom)

CREATEecpg	(Michael)

ecpgpowerpcamd64gcc	(Christof	Petig)

C upper()	lower()initcap()	(Bruce)

C7

quote_ident()	(Tom)

to_date()CCYY		(Karel)

0 to_char(interval)	(Tom)

date_trunc('week')

date_trunc('week')

INETD	(Tom)

	8.0.3 	8.0.1



PostgreSQL	9.6.0	
	E.	



E.219.		8.0.1

:	 2005-01-31

8.0.0	8.0 	E.220	



E.219.1.		8.0.1

8.0.0/



E.219.2.	

LOAD

WindowsELFUnix	 LOAD	NGS	Software

EXECUTE

contrib/intagg64

STRICT	(Kris	Jurka)

plpgsql	(Neil)

ALTER	TABLE	ADD	COLUMN

FULLRIGHT

	

ROLLBACK	TO	savepoint	

Windows

WindowsSHGetSpecialFolderPath()	(Magnus)

Windowspg_autovacuum	(Dave	Page)



pg_dump/pg_restorebug

ecpg	(Michael)

	8.0.2 	8.0.0
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E.220.		8.0.0

:	 2005-01-19



E.220.1.	

Microsoft	Windows	

Microsoft	Windows®	PostgreSQL	 WindowsNTWindows
	 Windows	2000	SP4Windows	XP	Windows	2003Windows	95
Windows	98Windows	ME	 PostgreSQL	 Windows—	
http://www.postgresql.org/ftp/win32/

Windows	 PostgreSQLUnix	

UnixCygwin	Windows PostgreSQL	Windows

		

		

		 initlocation

CHECKPOINTVACUUM

	vacuum

http://www.postgresql.org/ftp/win32/


ALTER	TABLE

Perl

plperl	SPI

COPY(CSV)

COPY	



E.220.2.		8.0.0

pg_dump/

READ	COMMITTED		

STABLEIMMUTABLE			SQL SELECT

AFTER		

virtual_hosttcpip_socket	listen_addresses	 localhost	-

i

SortMemVacuumMem	work_memmaintenance_work_mem	 SET	SHOW

log_pidlog_timestamp	log_source_portlog_line_prefix

sysloglog_destination	

log_statement		 log_durationlog_statement	

max_expr_depthmax_stack_depth	 max_stack_depth	

length()CHAR(n)

BIT(N)NN

NULL	



	 ""		

"char"

extract() date_part	BC	

CIDR0	 204.248.199.1/31CIDR	 PostgreSQL

EXECUTE

psql\copy	stdin/stdoutpsqlstdin/stdout	pstdin/pstdout

JDBC	 http://jdbc.postgresql.org

TclTcl	 http://gborg.postgresql.org

		 SET/SHOW	TimeZone

Configure	

initlocation

GiSTAPI	UnionPickSplit	 GistEntryVector bytea

http://jdbc.postgresql.org
http://gborg.postgresql.org


E.220.3.	

PostgreSQL	8.0	

8.1to_char()

oid/float4/float8	0	

PostgreSQL	8.0	OID 	 OID WITH	OIDS	

default_with_oids	OID PostgreSQL	 WITH	OIDS



E.220.4.	

8.0

E.220.4.1.	

	(Tom)

	

	(Jan)

(LRU)	LRU			

	(Jan)

					 sync() fsync()	

vacuum	(Jan)

VACUUMI/O	 VACUUM	 VACUUM	

B-tree	(Dmitry	Tkach,	Tom)

	(Tom)

VACUUM	ANALYZE		 VACUUMANALYZE	



	

OR	(Tom)

OR	 OR	

	(Tom)

WHERE

GEQO	(Tom)

GEQO12	

C	(Tom)

C	

ANALYZE	(Mark	Cave-Ayland)

ANALYZE	(Tom)

		

ANALYZE	(Manfred	Koizar)



TRUNCATE	(Tom)

7.4 TRUNCATE

E.220.4.2.	

WAL	(Simon	Riggs)

	(Gavin)

	(Andreas	Pflug)

syslog

	 block_sizeinteger_datetimesmax_function_args

max_identifier_lengthmax_index_keys	(Joe)

sameusersamegroupall	pg_hba.conf	(Andrew)

pg_hba.conflocalhost	IPv6::1/128	(Andrew)

pg_hba.confCIDR	(Andrew)

SortMemVacuumMem	work_memmaintenance_work_mem	(Tom)

maintenance_work_mem	 work_mem

log_disconnections	(Andrew)



log_line_prefix		(Andrew)

IP

log_pidlog_timestamp	log_source_portlog_line_prefix

(Andrew)

listen_addressesvirtual_host	tcpip_socket	(Andrew,	Tom)

virtual_hostIP	 listen_addresses

localhost -i	(Andrew)

localhost	(127.0.0.1)	WindowsJDBC

syslog log_destination		(Magnus)

log_statementall	modddlnone	(Bruce)

"" 		 ALTER	USER	 PGOPTIONS

	(mlw)

	

	(Oliver	Jowett)

			

DECLARE	CURSOR	(Oliver	Jowett)



ParseDECLARE	CURSOR	 Bind

inetcidr	(Tom)

7.4inetcidr	bug

log_durationlog_statement	(Ed	L.)

E.220.4.3.	

	(Alvaro)

	(Peter)

SQL	

BEGIN	WORKSTART	TRANSACTION		(Bruce)

	(Tom)

	(Andrew,	Tom,	David	Fetter)

		“”		

CASE	val	WHEN	compval1	THEN	...val	(Tom)

CASE

HAVING	(Tom)

SELECT	SUM(win)/SUM(lose)	...	GROUP	BY	...	HAVING



SUM(lose)	>	0	

max_stack_depthmax_expr_depth		(Tom)

	

	(Tom)

SQL	

LIKE/ILIKE	(Fabien	Coelho)

ASCII	(Tom)

Ii"Turkish	" 	7ASCII

	(Fabien,	Tom)

EXECUTE	(Kris	Jurka)

EXECUTEEXECUTE	

NATURAL	CROSS	JOIN	(Tom)

E.220.4.4.	

cast COMMENT	ON	(Christopher)



default_with_oids	OID	(Neil)

CREATE	TABLEOID	 default_with_oidsTRUE	FALSE

WITH	/	WITHOUT	OIDSCREATE	TABLE	AS	(Neil)

ALTER	TABLE	DROP	COLUMNOID	ALTER	TABLE	SET	WITHOUT	OIDS

(Tom)

	(Tom)

ALTER	...	ADD	COLUMNNOT	NULL	SQL	(Rod)

ADD	COLUMNNULL	

ALTER	COLUMN	TYPE	(Rod)

ALTERALTER	TABLE	(Rod)

ALTER ALTER	COLUMN	TYPE	ADD	COLUMN	 ALTER	

ALTER	TABLESERIAL	(Tom)

	(Christopher,	Euler	Taveira	de	Oliveira)



SECURITY	DEFINER	(Sean	Chittenden)

ALTER	TABLE	...	SET	WITHOUT	CLUSTER	(Christopher)

// SERIALtable_column_type		(Tom)

SQL

pg_get_serial_sequence()SERIAL		(Christopher)

SERIAL

/

ALTER	INDEX	(Gavin)

ALTER	TABLE	OWNER	(Alvaro)

E.220.4.5.	

CREATE	SCHEMA	(Neil)

ALSOCREATE	RULE	(Fabien	Coelho)

ALSO INSTEAD

NOWAITLOCK	(Tatsuo)

LOCK



COPY(CSV)	(Andrew,	Bruce)

COPYNULL	(Bruce)

GRANT/REVOKESQL

CREATE	INDEXCHECKPOINT		(Tom)

7.37.4B-tree CHECKPOINT	WALWAL

ANALYZE	(Tom)

	( BEGIN	) ANALYZE	

REINDEX

MD5	(Bruce)

MD5 PostgreSQL	MD5		

Windowspg_ctl	kill	(Andrew)

Windowskill pg_ctl

--pwfileinitdb	GUI	(Magnus)

initdb/	(Peter)



registerpg_ctl	Windows	(Dave	Page)

E.220.4.6.	

	(Tom)

	(Joe)

array_in

	(Tom)

"char"

"" 	 null	*	null"char"	

	(Joe)

ERROR	

""	(Joe)

	NULL

	(Joe)

	

1	(Joe)



YYYY-monthname-DD	(Tom)

netmaskhostmask	(Tom)

numeric	(Gavin)

numeric

to_char/to_date()	(Kurt	Roeckx,	Fabien	Coelho)

length()CHAR(n)	(Gavin)

CHAR(n)	 length()

OID/float4/float8	(Neil)

8.1

int2/int4/int8/float4/float8		(Neil)

float4/float8IEEE	Infinity	NaN	(Neil)

IEEE

weekdate_trunc()	(Robert	Creager)

1	BCto_char 1	AD(Bruce)

BCdate_part(year)1	(Bruce)

date_part()	(Fabien	Coelho)



	

ceiling()ceil()	 power()pow()	(Neil)

ln()log()power()sqrt()	SQL:2003 SQLSTATE	(Neil)

SQL:2003width_bucket()	(Neil)

generate_series()	(Joe)

upper/lower/initcap()	(Tom)

AND/OR	(Fabien	Coelho)

	(Sean	Chittenden)

	(Sean	Chittenden)

	(Magnus)

datetimedatetime	(Tom)

datetimeinterval	SQL

BIT(N)N	(Tom)

N	

CIDR0	(Kevin	Brintnall)

E.220.4.7.	



READ	COMMITTED		

STABLEIMMUTABLE			SQL SELECT	STABLE

IMMUTABLEVOLATILE	

AFTER			

	(Dennis	Björklund)

PL/pgSQL	(Dennis	Björklund)

PL/pgSQL	(Tom)

PL/pgSQL

PL/pgSQL

PL/pgSQL	(Tom)

".." FOR	

PL/Perl	(Command	Prompt,	Andrew	Dunstan)

PL/TclSPI	Tcl	 catch



PL/pgSQLELSEIF	(Neil)

PL/pgSQLELSIFELSEIF

E.220.4.8.	psql	

psql	(Christopher)

psql\du\dg		(Markus	Bertheau)

psql	\dn	(Bruce)

psql	(Zach	Irmen)

psql readline	(Reece	Hart,	Chet	Ramey)

psql	\copyCOPY	(Tom)

	(Fabien	Coelho,	Tom)

CLUSTERpsql	\d	(Bruce)

psql	\copy	stdin/stdout	/	(Bruce)

pstdin/pstdoutpsql	stdin/stdout	(Mark	Feit)

psql psqlrc.sample	(Bruce)

psql

psql	\d+OID	(Neil)



Windowscontrol-Z

\dn+	(Dennis	Björklund)

	(Stefan	Kaltenbrunn,	Greg	Sabino	Mullane)

	(Michael	Paesold)

E.220.4.9.	pg_dump	

pg_dump	(Tom)

pg_dump	(Tom)

pg_restoreSQL	(Fabien	Coelho)

pg_restorepg_dump	psql		pg_restore

pg_restore	-l

pg_dump/(Bruce)

pg_dump/pg_dumpall/	(Bruce)

pg_dumpallpg_dump	(Christopher)

pg_dumpALTER	OWNER	SET	SESSION	AUTHORIZATION	(Christopher)



E.220.4.10.	libpq

libpqSIGPIPE	(Bruce)

PQmbdsplen()	(Tatsuo)

SSLKerberos	(Manfred	Spraul)

PQoidValue()PQcmdTuples()PQoidStatus()	EXECUTE	(Neil)

PQserverVersion()	(Greg	Sabino	Mullane)

PQprepare/PQsendPrepared()		(Abhijit	Menon-Sen)

ECPG SET	DESCRIPTOR	(Michael)

E.220.4.11.	

Windows	(Claudio,	Magnus,	Andrew)

WindowsShellC	(Andrew)

makefile	(Fabien	Coelho,	Peter)

	(Bruce)

/share	

--with-docdir --infodir	(Peter)



--without-docdir	(Peter)

DocBook	V4.2	SGML	(Peter)

PostgreSQL	CVS	(Marc)

PostgreSQL	CVS	File	version	stamps	from	the	master
repository	will	not	get	munged	by	checking	into	or	out	of	a	copied
repository.

	(Manfred	Koizar)

	(Neil)

CPU	(Bruce,	Tom)

PA-RISCgcc	(ViSolve,	Tom)

i386	(Manfred	Spraul)

gcc	(Tom)

JDBCJDBC

libpgtcl

	(Tom)

Mac	OS	X	(Ray	A.)

fsync()	(Bruce)



	(Neil,	Peter)

pg_encoding;

pg_id;

initlocation;

	(Bruce)

Olsontimezone	(Magnus)

Unixware	(Bruce)

Unixware	

psqlflex

	(Neil)

	(Thomas	Hallgren)

FAQBrazilian	(Euler	Taveira	de	Oliveira)

French	FAQ	(Guillaume	Lelarge)

Windowspgevent

libpqECPGOS	X	(Tom)

E.220.4.12.	



contrib/dblink	(Joe)

contrib/dbmirror	(Steven	Singer)

contrib/xml2	(John	Gray,	Torchbox)

contrib/mysql

contrib/btree_gist	(Teodor)

contrib/trgmPostgreSQL	(Teodor)

contrib/tsearch2	(Teodor)

metaphonecontrib/fuzzystrmatch	(Andrew)

contrib/pg_autovacuumWindows	(Dave	Page)

contrib/dbsize	(Andreas	Pflug)

contrib/pg_logger:

contrib/rserv:

	8.0.1 	7.4.30
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E.221.		7.4.30

:	 2010-10-04

7.4.297.4	 	E.251	

PostgreSQL	7.4.X	



E.221.1.		7.4.30

7.4.X/7.4.26	 	E.225	



E.221.2.	

PL/PerlPL/TclSQL	userid	(Tom	Lane)

SQLPerlTcl	 SECURITY	DEFINER		PerlTclSQL

SQL

PerlTcl	PL/PerlUPL/TclU	

	PL

Tim	Bunce	(CVE-2010-3433)

pg_get_expr()		(Heikki	Linnakangas,	Tom	Lane)

"cannot	handle	unplanned	sub-select"	(Tom	Lane)

postmaster.pid	(Tom	Lane)

	

contrib/dblink	(Tom	Lane)

contrib/dblink"duplicate	connection	name"		(Itagaki	Takahiro)

CVSGit	(Magnus	Hagander	and	others)



	8.0.0 	7.4.29



PostgreSQL	9.6.0	
	E.	



E.222.		7.4.29

:	 2010-05-17

7.4.287.4	 	E.251	

PostgreSQL201077.4.X	



E.222.1.		7.4.29

7.4.X/7.4.26	 	E.225	



E.222.2.	

opmask plperl	 Safe.pm	(Tim	Bunce,	Andrew	Dunstan)

Safe.pm	 plperl Safe.pm		 plperlPerlstrict

Perl $a$b		(CVE-2010-1169)

PL/Tclpltcl_modules	(Tom)

PL/TclTcl		 pltcl_modules		 "

" Tcl	 pltclu	(CVE-2010-1170)

	(Alvaro)

ALTER	USER	...	RESET	ALL	ALTER	DATABASE	...	RESET	ALL	

	 ALTER

CONTEXT	(Tom)

	

Perlpl/perlppport.h	(Andrew)

pl/python	(Andreas	Freund,	Tom)

contrib/pgstattuple	(Tatsuhito	Kasahara)

shmget()	EINVAL	(Tom)



BSDOS	X	

	7.4.30 	7.4.28
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E.223.		7.4.28

:	 2010-03-15

7.4.277.4	 	E.251	

PostgreSQL201077.4.X	



E.223.1.		7.4.28

7.4.X/7.4.26	 	E.225	



E.223.2.	

ssl_renegotiation_limit	SSL	(Magnus)

0SSL	CVE-2009-3555

substring()bit	"" 	(Tom)

-1		(CVE-2010-0442)

	(Tom)

pg_hba.conf @	 @something	 @	(Tom)

@		 @"/path	to/file"

pg_hba.conf		(Tom)

PL/TclTcl	(Tom)

Tcl	8.5Tcl	 clock

dblink_build_sql_*	 contrib/dblink	(Rushabh	Lathia,	Joe

Conway)

	7.4.29 	7.4.27



PostgreSQL	9.6.0	
	E.	



E.224.		7.4.27

:	 2009-12-14

7.4.267.4	 	E.251	



E.224.1.	7.4.27

7.4.X/7.4.26	 	E.225	



E.224.2.	

	(Gurjeet	Singh,	Tom)

	(CVE-2009-4136)

SSLcommon	nameCN	(Magnus)

SSL	(CVE-2009-4034)

	(Tom)

VACUUM	(Alvaro)

VACUUM	FULLPANIC	 VACUUM

	(Tom)

inet/cidr	(Chris	Mikkelson)

PAM	(Tom)

Linux	pam_krb5	PAMMicrosoft	Active	Directory	PAM

application_name	libpq	(Tom)

	7.4.28 	7.4.26
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	E.	



E.225.		7.4.26

:	 2009-09-09

7.4.257.4	 	E.251	



E.225.1.	7.4.26

7.4.X/ interval	7.4.26 REINDEX	7.4.11 	E.240	



E.225.2.	

RESET	ROLERESET	SESSION	AUTHORIZATION		(Tom,	Heikki)

RESET	ROLE	RESET	SESSION	AUTHORIZATION	(	CVE-2007-

6600)

SELECT	(Tom)

interval	(Tom)

	 REINDEX

INTERVAL	'x	ms' x	2	(Alex	Hunsaker)

	(Tom)

moneyJapan	(Itagaki	Takahiro)

00:12:57.9999999999999999999999999999	(Tom)

GiST	R-tree	(Teodor)

plperl	(Andrew	Dunstan)

libpqCOPY	FROM	STDIN		(Tom)

readlineeditline	(Zdenek	Kotala)



	7.4.27 	7.4.25
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E.226.		7.4.25

:	 2009-03-16

7.4.247.4	 	E.251	



E.226.1.		7.4.25

7.4.X/7.4.11	 	E.240	



E.226.2.	

	(Tom)

	 			ASCII	(CVE-2009-0922)

CREATE	CONVERSION	(Heikki)

	

to_char()	(Tom)

MUST	(Mauritius	Island	Summer	Time)	(Xavier	Bugaud)

	7.4.26 	7.4.24



PostgreSQL	9.6.0	
	E.	



E.227.		7.4.24

:	 2009-02-02

7.4.237.4	 	E.251	



E.227.1.		7.4.24

7.4.X/7.4.11	 	E.240	



E.227.2.	

URLheadline()	(Teodor)

headline()	(Teodor)

		(Tom,	Heikki)

VACUUM	(Heikki)

contrib/tsearch2get_covers()		(Teodor)

to_char()THbug	(Andreas	Scherbaum)

pgsql-bugs/ pgsql-hackers	 pgsql-portspgsql-patches	

(Tom)

	7.4.25 	7.4.23
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	E.	



E.228.		7.4.23

:	 2008-11-03

7.4.227.4	 	E.251	



E.228.1.		7.4.23

7.4.X/7.4.11	 	E.240	



E.228.2.	

	(Tom)

"character	has	no	equivalent"		ASCII

tsearch2	(Sushant	Sinha)

--enable-integer-datetimesISO		(Ron	Mayer)

	 SPI_getvalueSPI_getbinval	(Tom)

	

ecpgCREATE	USER	(Michael)

	7.4.24 	7.4.22
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E.229.		7.4.22

:	 2008-09-22

7.4.217.4	 	E.251	



E.229.1.		7.4.22

7.4.X/7.4.11	 	E.240	



E.229.2.	

64	(Tom)

	(Tom)

SELECT	DISTINCT	ONbug	(Tom)

GROUP	BY		(Tom)

GROUP	BY col	IS	NULL	

SQLpg_dumppg_restore		(Tom)

	7.4.23 	7.4.21
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	E.	



E.230.		7.4.21

:	 2008-06-12

7.4.20bug7.4	 	E.251	



E.230.1.		7.4.21

7.4.X/7.4.11	 	E.240	



E.230.2.	

pg_get_ruledef()	(Tom)

-42::integer	 (-42)::integer	 PostgreSQL	

SELECT	DISTINCT pg_dump	8.3.18.2.7

	7.4.22 	7.4.20



PostgreSQL	9.6.0	
	E.	



E.231.		7.4.20

:	

7.4.197.4	 	E.251	



E.231.1.		7.4.20

7.4.X/7.4.11	 	E.240	



E.231.2.	

ISO-8859-5Cyrillic	 "Yo"	 eE	(Sergey	Burladyan)

		(Tom)

	 ORDER	BYDISTINCT

	(substring(string	from	pattern))	(Tom)

	 substring('foo'	from	'foo(bar)?')	NULL (bar)

foo

ecpgPGTYPEStimestamp_sub()		(Michael)

DatumGetBoolgcc	4.3	(Tom)

"" 	(V0)C	8.3

LISTEN/NOTIFY	(Tom)

LISTEN	 NOTIFY

LISTEN	pg_listener		

ORDER	BYGROUP	BY	(Tom)

libpqCOPY	OUTNOTICE	(Tom)



NOTICE	

	7.4.21 	7.4.19
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E.232.		7.4.19

:	 2008-01-07

7.4.18	7.4 	E.251	



E.232.1.		7.4.19

7.4.X/7.4.11	 	E.240	



E.232.2.	

VACUUMANALYZE	(Tom)

			 VACUUM	FULL	

	(

	 SET	SESSION	AUTHORIZATIONSET	ROLE	SECURITY	DEFINER

(CVE-2007-6600)

bug	(Tom,	Will	Drewry)

/		(CVE-2007-4769,	CVE-2007-4772,	CVE-2007-
6067)

/contrib/dblink	(Joe)

7.4.18 dblink	(CVE-2007-6601,	CVE-2007-3278)

WHERE	false	AND	var	IN	(SELECT	...)	(Tom)

translate()	(Tom)

PL/Python	(Alvaro)

ecpg	(Michael)

contrib/tablefunccrosstab()	NULL	rowid	(Joe)

tsvectortsquery	(Teodor,	Bruce)



to_tsvector()	(Teodor)

configure Autoconf	(Peter)

Autoconf	PostgreSQL	 Autoconf	

	7.4.20 	7.4.18
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E.233.		7.4.18

:	 2007-09-17

7.4.177.4	 	E.251	



E.233.1.		7.4.18

7.4.X/7.4.11	 	E.240	



E.233.2.	

VACUUM		(Tom)

CREATE	DOMAIN	...	DEFAULT	NULL	(Tom)

SSL	(Tom)

log_min_error_statement	(Tom)

CLUSTER	(Alvaro)

/contrib/dblink	(Joe)

	7.4.19 	7.4.17



PostgreSQL	9.6.0	
	E.	



E.234.		7.4.17

:	 2007-04-23

7.4.167.4	 	E.251	



E.234.1.		7.4.17

7.4.X/7.4.11	 	E.240	



E.234.2.	

search_path		(Tom)

search_path	SQL	(CVE-2007-2138)	 CREATE	FUNCTION

/contrib/tsearch2	(Teodor)

VACUUM	FULLUPDATEbug	(Tom,	Pavan	Deolasee)

PANIC	7.4.15bug	(Tom)

	7.4.18 	7.4.16



PostgreSQL	9.6.0	
	E.	



E.235.		7.4.16

:	 2007-02-05

7.4.157.4	 	E.251	



E.235.1.		7.4.16

7.4.X/7.4.11	 	E.240	



E.235.2.	

	(Tom)

SQL	SQL	(CVE-2007-0555)		

btreebug	(Heikki	Linnakangas)

UNIONAssert()	(Tom)

3UTF8	(Tom)

	7.4.17 	7.4.15



PostgreSQL	9.6.0	
	E.	



E.236.		7.4.15

:	 2007-01-08

7.4.147.4	 	E.251	



E.236.1.		7.4.15

7.4.X/7.4.11	 	E.240	



E.236.2.	

getaddrinfo()AIX	(Tom)

VACUUM"failed	to	re-find	parent	key"	(Tom)

bug	(Tom)

ARRAY[]	(Tom)

initdb to_number()	to_char(numeric)STABLE	IMMUTABLE	(Tom)

lc_numeric

	(Tom)

psql	\d

	7.4.16 	7.4.14



PostgreSQL	9.6.0	
	E.	



E.237.		7.4.14

:	 2006-10-16

7.4.137.4	 	E.251	



E.237.1.		7.4.14

7.4.X/7.4.11	 	E.240	



E.237.2.	

ANYARRAY

string_to_array()

string_to_array('123xx456xxx789',	'xx')

psql\d

/contrib/ltreebug	(Teodor)

/contrib/dbmirror

US	DST

	7.4.15 	7.4.13



PostgreSQL	9.6.0	
	E.	



E.238.		7.4.13

:	 2006-05-23

7.4.12	7.4 	E.251	



E.238.1.		7.4.13

7.4.X/7.4.11	 	E.240	

CVE-2006-2313CVE-2006-2314SQL	SQL		 libpq
PQescapeStringConn()	 ad	hoc



E.238.2.	

	(Tatsuo,	Tom)

PostgreSQL		CVE-2006-2313SQL

\'

CVE-2006-2314SQL	SQL ''\'	ASCII \'client_encoding

(SJIS,	BIG5,	GBK,	GB18030,		UHC)	SQL

CVE-2006-2314	

libpq	 standard_conforming_strings

libpqCVE-2006-2313CVE-2006-2314	SQL PostgreSQL	
PQescapeStringConn()	PQescapeByteaConn()	 ""

win1251_to_isoalt_to_iso	euc_tw_to_big5euc_tw_to_mic

mic_to_euc_tw

\'	(Bruce,	Jan)

where	ORbug

btreeWAL

|SIMILAR	TO	(Tom)



DH	SSL	(Michael	Fuhr)

Intel	MacsBonjour	(Ashley	Clark)

	7.4.14 	7.4.12



PostgreSQL	9.6.0	
	E.	



E.239.		7.4.12

:	 2006-02-14

7.4.117.4	 	E.251	



E.239.1.		7.4.12

7.4.X/7.4.11	 	E.240	



E.239.2.	

SET	SESSION	AUTHORIZATION	(CVE-2006-0553)

	Akio	Ishida

bug	(Tom)

	7.4.97.3.11bug

pg_clog"" 	(Tom)

UNKNOWNDOMAIN	(Neil)

	(Tom)

finiteisinf	(Tom)

	7.4.13 	7.4.11



PostgreSQL	9.6.0	
	E.	



E.240.		7.4.11

:	 2006-01-09

7.4.107.4	 	E.251	



E.240.1.		7.4.11

7.4.X/7.4.8	 	E.243	 	 REINDEX	 plperl



E.240.2.	

	(Tom)

Hungarian	(Tom)

REINDEX

plperl	

postmasterinitdb	 plperl	 REINDEX	

strpos()Asianbug	(Tatsuo)

/contrib/pgcrypto	gen_saltbug	MD5XDES	(Marko	Kreen,	Solar

Designer)

BlowfishDES

/contrib/dblink		(Joe)

	7.4.12 	7.4.10



PostgreSQL	9.6.0	
	E.	



E.241.		7.4.10

:	 2005-12-12

7.4.97.4	 	E.251	



E.241.1.		7.4.10

7.4.X/7.4.8	 	E.243	



E.241.2.	

I/O

/contrib/ltree	(Teodor)

AIX		HPUX		(Tom)

bug"RIGHT	JOIN	is	only	supported	with	merge-joinable	join
conditions"

pg_autovacuum

	7.4.11 	7.4.9



PostgreSQL	9.6.0	
	E.	



E.242.		7.4.9

:	 2005-10-04

7.4.87.4	 	E.251	



E.242.1.		7.4.9

7.4.X/7.4.8	 	E.243	



E.242.2.	

VACUUMctid	 ctid

CHAR()	(Yoshiyuki	Asaba)

CHAR()	

COPY

COPY	TOCOPY	FROM

x	FULL	JOIN	y	ON	true

array_inarray_recvOID

UPDATE	a=...	WHERE	a...	with	GiST	index	on	column	a	

WAL

SSL

max_files_per_process



PL/pgSQL var	:=	var

contrib/tsearch2Snowball

	7.4.10 	7.4.8



PostgreSQL	9.6.0	
	E.	



E.243.		7.4.8

:	 2005-05-09

7.4.77.4	 	E.251	



E.243.1.		7.4.8

7.4.X/	7.4.X	7.4.8dump/initdb/reloadinitdb

SQL		SQL	

contrib/tsearch2	 internalinternal	 internal

initdb		

initdb

BEGIN;

UPDATE	pg_proc	SET	proargtypes[3]	=	'internal'::regtype

WHERE	pronamespace	=	11	AND	pronargs	=	5

					AND	proargtypes[2]	=	'cstring'::regtype;

--	The	command	should	report	having	updated	90	rows;

--	if	not,	rollback	and	investigate	instead	of	committing!

COMMIT;

contrib/tsearch2

BEGIN;

UPDATE	pg_proc	SET	proargtypes[0]	=	'internal'::regtype

WHERE	oid	IN	(

			'dex_init(text)'::regprocedure,

			'snb_en_init(text)'::regprocedure,

			'snb_ru_init(text)'::regprocedure,

			'spell_init(text)'::regprocedure,

			'syn_init(text)'::regprocedure

);

--	The	command	should	report	having	updated	5	rows;

--	if	not,	rollback	and	investigate	instead	of	committing!

COMMIT;



"function	"dex_init(text)"	does	not	exist"	 tsearch2	

template1	template0	 template1	 template0

UPDATE	pg_database	SET	datallowconn	=	true	WHERE	datname	=	'template0';

template0

--	re-freeze	template0:

VACUUM	FREEZE;

--	and	protect	it	against	future	alterations:

UPDATE	pg_database	SET	datallowconn	=	false	WHERE	datname	=	'template0';



E.243.2.	

contrib/tsearch2INTERNAL

SELECT	FOR	UPDATE

bug

VACUUM

	

TIME	WITH	TIME	ZONE

--enable-integer-datetimes	 TIME	WITH	TIME	ZONE	

REINDEX	

TIME	WITH	TIME	ZONEEXTRACT(EPOCH)

INTERVAL

--enable-integer-datetimes	

pg_autovacuum—	

plpgsql	(Neil)



pg_dump%	(Neil)

OpenSSLcontrib/pgcrypto	(Marko	Kreen)

contrib/intagg64

RECORD

to_char(interval)

COALESCE(NULL,NULL)

array_mapPL

ALTER	DATABASE	RENAME

ALTER	LANGUAGE	RENAME

RemoveFromWaitQueue

		

INSERT	...	SELECT

ALTER	TABLE	SET	WITHOUT	OIDSCLUSTER

	7.4.9 	7.4.7



PostgreSQL	9.6.0	
	E.	



E.244.		7.4.7

:	 2005-01-31

7.4.67.4	 	E.251	



E.244.1.		7.4.7

7.4.X/



E.244.2.	

LOAD

WindowsELF-based	Unixen	 LOADNGS	Software

EXECUTE

contrib/intagg64

STRICT	(Kris	Jurka)

plpgsql	(Neil)

FULLRIGHT

	

plperl

SQLGERMAN

age(timestamptz)GMT

	7.4.8 	7.4.6



PostgreSQL	9.6.0	
	E.	



E.245.		7.4.6

:	 2004-10-22

7.4.57.4	 	E.251	



E.245.1.		7.4.6

7.4.X/



E.245.2.	

"could	not	access	transaction	status"	bug

	

rootpg_ctl

/tmpmake_oidjoins_check

	

pg_stat_get_backend_idsetbug

"expected	both	swapped	tables	to	have	TOAST	tables"

ALTER	TABLE	DROP	COLUMNCLUSTER



pg_ctl	restart-D

NULLGiST

::ECPG

	7.4.7 	7.4.5



PostgreSQL	9.6.0	
	E.	



E.246.		7.4.5

:	 2004-08-18

7.4.47.4	 	E.251	



E.246.1.		7.4.5

7.4.X/



E.246.2.	

B-tree

B-tree	7.4

	7.4.6 	7.4.4



PostgreSQL	9.6.0	
	E.	



E.247.		7.4.4

:	 2004-08-16

7.4.37.4	 	E.251	



E.247.1.		7.4.4

7.4.X/



E.247.2.	

	 PostgreSQL	7.1	

HAVING

ID

	(Joe)

UNION

psqlCOPY	IN\r\n

pg_dumpACL

OS	XSolaris

JDBC(build	215)

ECPG

	7.4.5 	7.4.3



PostgreSQL	9.6.0	
	E.	



E.248.		7.4.3

:	 2004-06-14

7.4.27.4	 	E.251	



E.248.1.		7.4.3

7.4.X/



E.248.2.	

	(Tom)

ECPGInformix	(Michael)

Solaris	(Bruce)

COPY	IN	(ljb)

pg_autovacuumoid		(Matthew	T.	O'Connor)

NetBSDBSD/OStar	(Bruce)

JDBC

last_valueALTER	SEQUENCE	RESTART	(Tom)

	(Tom)

LIMIT/OFFSET

FULL	JOINX	FULL	JOIN	Y	ON	TRUE	(Tom)

	(Tom)

GROUP	BY	(Tom)

"NATURAL	CROSS	JOIN"	(Tom)



COPY	(Tom)

ANALYZELISTEN/NOTIFY	

	

	7.4.4 	7.4.2



PostgreSQL	9.6.0	
	E.	



E.249.		7.4.2

:	 2004-03-08

7.4.17.4	 	E.251	



E.249.1.		7.4.2

7.4.X/	7.4.X	7.4.2initdbdump/initdb/reload

anyarray	 pg_statisticanyarray	 WHERE	( float8timestamp)

	initdb

pg_settings	 UPDATE	pg_settingsSET	initdb UPDATE

pg_settings

initdb pg_statistic	

--	clear	out	old	data	in	pg_statistic:

DELETE	FROM	pg_statistic;

VACUUM	pg_statistic;

--	this	should	update	1	row:

UPDATE	pg_type	SET	typalign	=	'd'	WHERE	oid	=	2277;

--	this	should	update	6	rows:

UPDATE	pg_attribute	SET	attalign	=	'd'	WHERE	atttypid	=	2277;

--

--	At	this	point	you	MUST	start	a	fresh	backend	to	avoid	a	crash!

--

--	repopulate	pg_statistic:

ANALYZE;

	 pg_statistic

pg_statistic

GRANT	SELECT,	UPDATE	ON	pg_settings	TO	PUBLIC;



template1	template0	 template1	 template0

UPDATE	pg_database	SET	datallowconn	=	true	WHERE	datname	=	'template0';

template0

--	re-freeze	template0:

VACUUM	FREEZE;

--	and	protect	it	against	future	alterations:

UPDATE	pg_database	SET	datallowconn	=	false	WHERE	datname	=	'template0';



E.249.2.	

7.4.27.3.6

pg_statistics

pg_settings

"variable	not	found	in	subplan	target	lists"

COPY	IN""

OIDSELECT	INTO	/	CREATE	TABLE	AS

alter_table

OS	X	(Tom)

Turkish

initdbTurkish i/I

pg_dump

pg_dump



ecpgC	(Michael)

ecpg	WHENEVER	NOT_FOUNDSELECT/INSERT/UPDATE/DELETE	(Michael)

ecpg	(Michael)

ecpg	(Michael)

Borland

	(Bruce)

JDBC

	7.4.3 	7.4.1



PostgreSQL	9.6.0	
	E.	



E.250.		7.4.1

:	 2003-12-22

7.47.4	 	E.251	



E.250.1.		7.4.1

7.4

	 initdb	 template1	psqlSQL	

DROP	SCHEMA	information_schema	CASCADE;

\i	/usr/local/pgsql/share/information_schema.sql



E.250.2.	

ECPGCREATE	SCHEMAbug	(Michael)

--enable-thread-safety--with-perl		(Peter)

	(Tom)

	(Tom)

libpqBorland	(Bruce)

netmask()hostmask()masklen	Tom

7.4

contrib/pg_autovacuum

TRUNCATE	

Cygwincontrib/cube	(Jason	Tishler)

Solaris	(Tom)

Solaris



JDBC

bytea	(Joe)

	(Peter)

WALzero_damaged_pageson

""

PQescapeByteabyteaout	(Joe)

bytes	>	0x7ebytea	(Joe)

bytea	 bytea

SPI_finish()dblinkget_tuple_of_interest()	(Joe)

Czech	FAQ

constraint_column_usage	(Peter)

ECPG	(Michael)

IN	(Tom)

COUNT('x')	(Tom)

InformixECPG	(Peter)

InformixECPG	



SSL	(Neil)

7.4SSL

pg_service.confdbname	(Bruce)

FreeBSD	(Tom)

	7.4.2 	7.4



PostgreSQL	9.6.0	
	E.	



E.251.		7.4

:	 2003-11-17



E.251.1.	

IN	/	NOT	IN

IN	/	NOT	IN		7.4	 INEXISTS	

GROUP	BY

7.4 GROUP	BY		 sort_mem

JOIN

JOIN	7.4	

Henry	SpencerTcl	

SQL

SQLSQL	SQL

IPv6IPv6

IPv4IPIPv4	IPv6

SSL



SSL	APISSLSSL

	B-tree7.4 VACUUM	

SQL

SQL

FETCHMOVESQL

	SQL COPY	

libpqECPG	

libpq		 configure--enable-thread-safety	

contrib/tsearch2

contrib/autovacuum	INSERT/UPDATE/DELETE	



E.251.2.		7.4

pg_dump/

		API

		

JOIN	

FETCH	0MOVE	0	 FETCH	0	 MOVE	0

FETCHMOVE/		

COPY/	 \r\n

char(n)varchar(n)	 text

float(p)p	SQL

datestyle	 10/20/03	 datestyle datestyle	7.4

oidrandoidsrand	userfntest

/ 'now'	'today'		 now()current_timestamp

current_date



'now'	INSERT	7.4	 now()current_timestamp	

($)		( $n)



E.251.3.	

7.4

E.251.3.1.	

IPv6(Nigel	Kukard,	Johan	Jordaan,	Bruce,	Tom,	Kurt	Roeckx,
Andrew	Dunstan)

SSL	(Nathan	Mueller)

SSL	API

SSL	(Sean	Chittenden)

SSLSSL

	(Tom)

/tmp	(Tom)

/tmp

Mac	OS	XPAM	(Aaron	Hillegass)

B-treeWAL	(Tom)

B-tree	



B-tree	(Tom)

	(Tom)

	

	(Tom)

	(Tom)

		

pg_stat_activity	(Neil)

zero_damaged_pages	(Tom)

/ COPY	(Tom)

IDID/	(Tom)

I/O/	(Tom)

	(Tom)

	(Tom,	Joe,	Peter)

E.251.3.2.	

GROUP	BY	(Tom)

	(Tom)



	(Tom)

	(Tom)

SQL	(Tom)

	(Tom)

	

GEQO	(Tom)

GEQO

IN/NOT	IN	(Tom)

NOT	IN	(subquery)	(Tom)

IN	(Tom)

	(Peter)

ASCIILIKE	 LIKE

preload_libraries	(Joe)

	

	(Tom)

ORDER	BY	(Tom)



WHERE	a.x	=	b.y	AND	b.y	=	42a.x	=	42	(Tom)

/	(Tom)

	(Tom)

join_collapse_limit	(Tom)

from_collapse_limit	(Tom)

Tcl	(Henry	Spencer,	Tom)

	(Tom)

	(Tom)

/

/	(Stephan)

col	IN	(const,	const,	const,	...)	(Tom)

	(Tom)

	(Tom)

	B-tree

32	(Manfred	Spraul)

32CPU



numeric	(Tom)

numeric10010000

E.251.3.3.	

server_min_messageslog_min_messages	(Bruce)

log_

show_*_statslog_*_stats	(Bruce)

show_source_portlog_source_port	(Bruce)

hostname_lookuplog_hostname	(Bruce)

checkpoint_warning	(Bruce)

	

	(Tom)

DEBUGLOG	(Bruce)

	(Bruce)

log_min_messages/client_min_messages	debug_*	(Bruce)



Mac	OS	X	(Chris	Campbell)

Mac	OS	XPostgreSQL

log_min_duration_statement	(Christopher)

pg_hba.confCIDR	(Andrew	Dunstan)

pg_hba.confIPCIDR

is_superuser	(Tom)

log_error_verbosity	(Tom)

postgres	--describe-config	(Aizaz	Ahmed,	Peter)

pg_settings	 context,	type,	source,	min_val,	max_val	(Joe)

shared_buffers1000 max_connections100	(Tom)

64 PostgreSQL			 shared_buffers

pg_hba.confhostnossl	SSL	Jon	Jensen

SSLSSL	SSL



geqo_random_seed	(Tom)

regex_flavor	(Tom)

pg_ctl	(Greg)

E.251.3.4.	

SQL	(Peter)

	(Peter)

	(Dmitry	Tkach)

pg_stat_activity	(Kevin	Brown)

pg_stat_activity	

SQL	(Tom)

SQL	 PostgreSQL	

	(Nigel	J.	Andrews)

FROM	 POSTGRESSQL	

UPDATE	...	SET	col	=	DEFAULT	(Rod)

UPDATE

LIMIT/OFFSET	(Tom)



LIMIT/OFFSET

CREATE	TABLE	AS	EXECUTE	(Neil,	Peter)

E.251.3.5.	

CREATE	SEQUENCESQL:2003	(Neil)

	(Neil)

	

	(Rod)

ALTER	DOMAIN	(Rod)

	(Tom)

PostgreSQL

ALTER	TABLE	...	ADD	PRIMARY	KEY	(Rod)

ALTER	TABLE	...	ADD	PRIMARY	KEY	

ALTER	TABLE	...	WITHOUT	OIDS	(Rod)

OID



ALTER	SEQUENCE	(Rod)

ALTER	TABLE	...	CLUSTER	ON	(Alvaro	Herrera)

pg_dump	

	(Rod,	Tom)

	(Tom)

x=$1	(Tom)

LIKE	subtable	SQL:2003 INCLUDING	DEFAULTS	(Rod)

WITH	GRANT	OPTIONGRANT	(Peter)

GRANT

E.251.3.6.	

ON	COMMITCREATE	TABLE	(Gavin)

WITH	HOLD	(Neil)

	 WITH	HOLD	

FETCH	0MOVE	0		(Bruce)

FETCH	0	 MOVE	0



FETCHMOVE	//SQL	(Bruce)

FETCHMOVE	

SCROLL	(Neil)

	 SCROLL	 NO	SCROLL

FETCHMOVESQL	FIRSTLASTABSOLUTE	n	RELATIVE	n	(Tom)

DECLARE	CURSOREXPLAIN	(Tom)

CLUSTER	(Alvaro	Herrera)

CLUSTER	(Alvaro	Herrera)

CLUSTER	(Tom)

COPYDOSMac	(Bruce)

\r	(Bruce)

COPY	(,	 \.)	(Tom)

COPY	(Tom)

COPY	(Tom)

TRUNCATE	(Rod)



TRUNCATE	 TRUNCATE

FETCHEXPLAIN/	(Tom)

EXPLAIN	EXECUTE	(Neil)

WALVACUUM	(Tom)

	(Tom)

	

SHOW	TRANSACTION	ISOLATION	SET	TRANSACTION	ISOLATION	(Tom)

COMMENT	ON	DATABASE	(Rod)

LISTEN/NOTIFY	(Tom)

REINDEX	(Tom)

	 pg_database	pg_shadowpg_group

E.251.3.7.	

extra_float_digits		(Pedro	Ferreira,	Tom)

+1300FJST	(Tom)



oidrandoidsranduserfntest	(Neil)

md5() contrib/pgcrypto	(Joe)

MD5 contrib/pgcrypto

timestamp	(John	Cochran)

EXTRACT(EPOCH	FROM	timestamp)	timestamp	without	time	zone

GMT	(Tom)

	(Tom)

numeric10000	(Tom)

hostmask()	(Greg	Wickham)

to_char()to_timestamp()	(Karel)

anyelement	anyarray	(Joe)

ARRAY[1,2,3]ARRAY[['a','b'],['c','d']]

ARRAY[ARRAY[ARRAY[2]]]	(Joe)

ORDER	BYDISTINCT		(Joe)

	(Joe)

||	(Joe)



WHEREexpr	op	ANY/SOME/ALL	(array_expr)	(Joe)

	 SELECT	*	FROM	tab	WHERE	col	IN	(array_val)

array_append,	array_cat,	array_lower,	array_prepend,

array_to_string,	array_upper,	string_to_array	(Joe)

	(Joe)

	(Joe)

60timetimestampinterval		(Tom)

60

cidrtext	(Tom)

SET	TIMEZONE

charvarchartext	(Tom)

float(p)p		(Tom)

IPv6inetcidr	(Michael	Graff)

family()IPv4IPv6	(Michael	Graff)

SHOW	datestyleSET	datestyle		(Tom)

EXTRACT(TIMEZONE)SET/SHOW	TIME	ZONE	SQLUTC	(Tom)



date_trunc('quarter',	...)	(Böjthe	Zoltán)

initcap()Oracle	(Mike	Nolan)

initcap()	

datestyleISO-8601	(Greg)

datestyleMDYDMY	YMD	 USEuropean	(Tom)

'now''today'		 now()current_timestamp		(Tom)

min()/max()NaN	(Tom)

NaN	 min()max()

:00

pg_get_triggerdef(prettyprint)	pg_conversion_is_visible()

(Christopher)

0405060405	(Tom)

YYYY-MM-DD4 datestyle

pg_get_constraintdef	(Christopher)

E.251.3.8.	



RETURN	NEXTPL/pgSQL	(Tom)

PL/Pythonspi_execute	(Andrew	Bosma)

PL/pgSQL%ROWTYPE	(Tom)

PL/Python_quote()

PL/Python plpythonu	(Kevin	Jacobs,	Tom)

PythonPL/Python	PL/Python

PL/Python	(Joe,	Tom)

SQL	(Joe)

PL/pgSQL	(Joe)

PL/pgSQL$0	(Joe)

PL/TclPL/Python	(Tom)

PL/Tclspi_prepare	(Jan)

E.251.3.9.	psql

\pset	pager	alwayspager	(Greg)

pager

tab	(Rod,	Ross	Reedstrom,	Ian	Barwick)



\?	(Harald	Armin	Massa,	Bruce)

	(Christopher)

\encodingclient_encoding	(Tom)

\encoding	SET	client_encoding

readline	(Ross)

\ereadline

\d	(Christopher)

HTML	(Greg)

\set	AUTOCOMMIT	off	(Tom)

	 autocommit

\set	VERBOSITY	(Tom)

%x	(Tom)

psql

E.251.3.10.	pg_dump

pg_dumptar



pg_dump	(Neil)

pg_dump	(Christopher)

ALTER	TABLE	...	SET	STORAGE

pg_dumpCLUSTER	(Christopher)

pg_dumpallGRANT/REVOKE	(Tom)

pg_dumpallpg_dump-a-s-x	(Tom)

pg_dump	(Tom)

pg_dump--use-set-session-authorization	--no-reconnect	

SET	SESSION	AUTHORIZATION

pg_dump SET	SESSION	AUTHORIZATION	

pg_dump

PostgreSQL

E.251.3.11.	libpq

PQfreememWindows	 NOTIFY	(Bruce)

Windows	 free()libpq	 PQfreememlibpq	Windows

	(Bruce)



PQsetdbLoginPQconnectdb		(Tom)

libpq	(Tom)

PQunescapeBytea	(Ben	Lamb)

libpqconfigure	--enable-thread-safety	(Lee	Kindness,	Philip

Yarra)

pqInternalNotice		(Tom,	Sean	Chittenden)

sslmodedisableallow	preferrequire	SSL	(Jon	Jensen)

	(Tom)

	(Tom)

	(Tom)

	(Tom)

PQexecPreparedPQsendQueryPrepared	/	(Tom)

E.251.3.12.	JDBC

setNull



executeBatch	(Barry)

SSL	(Barry)

	(Paul	Sorenson)

refcursor	(Nic	Ferrier)

E.251.3.13.	

libpgtcl	(Tom)

ECPGInformix	(Michael)

ECPGInformixC

InformixdecimalECPG	(Michael)

SQLconfigure	--enable-thread-safety	(Lee	Kindness,	Bruce)

PythonPyGreSQLhttp://www.pygresql.org	(Marc)

E.251.3.14.	

	(Tom)

PPC	(Reinhard	Max)

palloc0	(Bruce)

http://www.pygresql.org


s390x	CPU	(64)	(Tom)

OpenBSD	(William	Ahern)

	(Tom)

Darwin	(David	Wheeler)

libpqBorland	C++	(Lester	Godwin,	Karl	Waclawek)

getopt_long()	(Peter)

C	(Peter)

CVSBison	>=	1.85 PostgreSQL

	(Peter)

Windows	(Bruce)

MinGW	(Bruce)

ereport()	(Tom)

LinuxIntel	(Peter)

Linux	(Slawomir	Sudnik,	Darko	Prenosil)

AMD	OpteronItanium	(Jeffrey	W.	Baker,	Bruce)

configure--enable-recode



CREATE	CONVERSION

	(Bruce)

	 configure

E.251.3.15.	

dbmirrorBSD

earthdistance	(Bruno	Wolff	III)

pgcrypto	(Marko	Kreen)

xml	(John	Gray,	Michael	Richards)

oracle

mysql

cube	(Bruno	Wolff	III)

earthdistancecube	(Bruno	Wolff	III)

btree_gist	(Oleg)

tsearch2	(Oleg,	Teodor)

tablefuncs	(Joe)

tablefuncsconnectby()	(Nabil	Sayegh,Joe)



dblink	(Shridhar	Daithanka)

pg_autovacuumVACUUM	(Matthew	T.	O'Connor)

pgbenchPGHOSTPGPORTPGUSER	(Tatsuo)

intarray	(Teodor	Sigaev)

pgstattuple	(Rod)

fuzzystrmatchmetaphone()

adddepend	(Rod)

spi/timetravel	(Böjthe	Zoltán)

dbase	-sASCII	(Thomas	Behr,	Márcio	Smiderle)

	(Joe)

	7.4.1 	7.3.21
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E.252.		7.3.21

:	 2008-01-07

7.3.20

7.3.XPostgreSQL



E.252.1.		7.3.21

7.3.X/7.3.13	 	E.260	



E.252.2.	

VACUUM,	ANALYZETom

			 VACUUM	FULL		

	 VACUUM,	ANALYZE,	REINDEX,		

DEFINER	 SET	SESSION	AUTHORIZATION		 SET	ROLE	SECURITY

DEFINER(CVE-2007-6600)

/contrib/dblink(Joe)

7.3.20 dblink	(CVE-2007-6601,	CVE-2007-3278)

translate()(Tom)

contrib/tablefunccrosstab()rowid	(Joe)

configureAutoconf(Peter)

Autoconf	PostgreSQL Autoconf	

	7.4 	7.3.20



PostgreSQL	9.6.0	
	E.	



E.253.		7.3.20

:	 2007-09-17

7.3.19



E.253.1.		7.3.20

7.3.X/7.3.13	 	E.260	



E.253.2.	

VACUUMTom

CREATE	DOMAIN	...	DEFAULT	NULLTom

log_min_error_statementTom

/contrib/dblink(Joe)

	7.3.21 	7.3.19
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	E.	



E.254.		7.3.19

:	 2007-04-23

7.3.18



E.254.1.		7.3.19

7.3.X/7.3.13	 	E.260	



E.254.2.	

search_path(Tom)

search_path	SQL(CVE-2007-2138)	 CREATE	FUNCTION

VACUUM	FULLUPDATEBug(Tom,	Pavan	Deolasee)

	7.3.20 	7.3.18
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	E.	



E.255.		7.3.18

:	 2007-02-05

7.3.17



E.255.1.		7.3.18

7.3.X/7.3.13	 	E.260	



E.255.2.	

(Tom)

SQL(CVE-2007-0555)	

btreebug(Heikki	Linnakangas)

UTF8(Tom)

	7.3.19 	7.3.17



PostgreSQL	9.6.0	
	E.	



E.256.		7.3.17

:	 2007-01-08

7.3.16



E.256.1.		7.3.17

7.3.X/7.3.13	 	E.260	



E.256.2.	

initdb to_number()		 to_char(numeric)STABLEIMMUTABLE(Tom)

lc_numeric

(Tom)

psql	\d

	7.3.18 	7.3.16



PostgreSQL	9.6.0	
	E.	



E.257.		7.3.16

:	 2006-10-16

7.3.15



E.257.1.		7.3.16

7.3.X/7.3.13	 	E.260	



E.257.2.	

psql\d

/contrib/ltreebug(Teodor)

	7.4	64

libpqSSL

	/contrib/dbmirror

US	DST	

	7.3.17 	7.3.15



PostgreSQL	9.6.0	
	E.	



E.258.		7.3.15

:	 2006-05-23

7.3.14



E.258.1.		7.3.15

7.3.X/7.3.13	 	E.260	

CVE-2006-2313		CVE-2006-2314SQL	SQL		
libpqPQescapeStringConn()	 ad	hoc



E.258.2.	

(Tatsuo,	Tom)

PostgreSQL		CVE-2006-2313SQL

\'

CVE-2006-2314SQL ''	\'SQLASCII	 client_encoding

(SJIS,	BIG5,	GBK,	GB18030,		UHC) \'SQL	 backslash_quote

	CVE-2006-2314	 backslash_quote

libpq

libpqCVE-2006-2313		CVE-2006-2314	 PostgreSQL
PQescapeStringConn()	PQescapeByteaConn()	 ""

win1251_to_iso,	alt_to_iso,	euc_tw_to_big5,	euc_tw_to_mic,

mic_to_euc_tw

\'(Bruce,	Jan)

DH	SSL(MichaelFuhr)



	7.3.16 	7.3.14
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	E.	



E.259.		7.3.14

:	 2006-02-14

7.3.13



E.259.1.		7.3.14

7.3.X/7.3.13	 	E.260	



E.259.2.	

SET	SESSION	AUTHORIZATION	(CVE-2006-0553)

	Akio	Ishida

bug(Tom)

	bug7.3.11

pg_clog""

(Tom)

finiteisinf(Tom)

	7.3.15 	7.3.13
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	E.	



E.260.		7.3.13

:	 2006-01-09

7.3.12



E.260.1.		7.3.13

7.3.X/7.3.10	 	E.263	 	 plperl	 REINDEX



E.260.2.	

Hungarian	(Tom)

REINDEX

plperl

postmasterinitdb	 plperl	 REINDEX

strpos()Asianbug(Tatsuo)

/contrib/pgcrypto	gen_saltbug	bugMD5XDESsalt(Marko	Kreen,

Solar	Designer)

saltBlowfishDES

/contrib/dblink	(Joe)

	7.3.14 	7.3.12



PostgreSQL	9.6.0	
	E.	



E.261.		7.3.12

:	 2005-12-12

7.3.11



E.261.1.		7.3.12

7.3.X/7.3.10	 	E.263	



E.261.2.	

I/O

/contrib/ltree(Teodor)

bug""

pg_autovacuum

	7.3.13 	7.3.11
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	E.	



E.262.		7.3.11

:	 2005-10-04

7.3.10



E.262.1.		7.3.11

7.3.X/7.3.10	 	E.263	



E.262.2.	

VACUUMctid	 ctid

CHAR()(Yoshiyuki	Asaba)

CHAR()	

UPDATE	a=...	WHERE	a...	with	GiST	index	on	column	a

WAL

SSL

PL/pgSQL var	:=	var

	7.3.12 	7.3.10



PostgreSQL	9.6.0	
	E.	



E.263.		7.3.10

:	 2005-05-09

7.3.9



E.263.1.		7.3.10

7.3.X/	/7.3.X	7.3.10initdbdump/initdb/reload

SQL		SQL		initdb		

initdb

BEGIN;

UPDATE	pg_proc	SET	proargtypes[3]	=	'internal'::regtype

WHERE	pronamespace	=	11	AND	pronargs	=	5

					AND	proargtypes[2]	=	'cstring'::regtype;

--	90;

--	!

COMMIT;

template1	template0	 template1	 template0	

UPDATE	pg_database	SET	datallowconn	=	true	WHERE	datname	=	'template0';

template0

--	template0:

VACUUM	FREEZE;

--	:

UPDATE	pg_database	SET	datallowconn	=	false	WHERE	datname	=	'template0';



E.263.2.	

(	SELECT	FOR	UPDATE)

bug

VACUUM

	

TIME	WITH	TIME	ZONE

--enable-integer-datetimes	 TIME	WITH	TIME	ZONE	

REINDEX

TIME	WITH	TIME	ZONEEXTRACT(EPOCH)

INTERVAL

--enable-integer-datetimes

plpgsql(Neil)

pg_dump%(Neil)

to_char(interval)

OpenSSLcontrib/pgcrypto(Marko	Kreen)



contrib/intagg64

RECORD

	7.3.11 	7.3.9
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E.264.		7.3.9

:	 2005-01-31

7.3.8



E.264.1.		7.3.9

7.3.X/



E.264.2.	

LOAD

ELF-based	Unixen	 LOADNGS	Software

EXECUTE

	contrib/intagg	64

contribSTRICT(Kris	Jurka)

plpgsql(Neil)

FULL		RIGHT

	

plperl

SQLGERMAN

	7.3.10 	7.3.8
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E.265.		7.3.8

:	 2004-10-22

7.3.7



E.265.1.		7.3.8

7.3.X/



E.265.2.	

"" 	bug

rootpg_ctl

make_oidjoins_check	/tmp	

	7.3.9 	7.3.7
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E.266.		7.3.7

:	 2004-08-16

7.3.6



E.266.1.	7.3.7

7.3.X/



E.266.2.	

	 PostgreSQL	7.1	bug

tsearch(Teodor)

pg_dumpCAST

	7.3.8 	7.3.6



PostgreSQL	9.6.0	
	E.	



E.267.		7.3.6

:	 2004-03-02

7.3.5



E.267.1.		7.3.6

	7.3.*	 /



E.267.2.	

7.3.3		7.3.3bug8.0

GetNewTransactionId()

bug

CFLAGS	fno	

-fstrict-aliasingbug

	pg_restore	64	off_t

bug4	GB

	contrib/dblink	OID(Joe)

connectby()start_with(Joe)

plpgsqlNULL

LIKE

text_position()(Korea	PostgreSQL	Users'	Group)

LIKEbytea(Joe)



	7.3.7 	7.3.5
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	E.	



E.268.		7.3.5

:	 2003-12-03

7.3.4



E.268.1.		7.3.5

	7.3.*	 /



E.268.2.	

WAL

""

PQescapeBytea		byteaout(Joe)

SPI_finish()dblinkget_tuple_of_interest()	(Joe)

INSERT(Jan)

PL/Tclspi_prepare(Jan)

pg_dumppg_catalog

pg_dump

pg_dump

clusterdb(Anand	Ranganathan)

plpython

to_char()(Karel)

GB18030(Tatsuo)



SSLSSL	I/O

JDBC(	SQL	)

HAVE_INT64_TIMESTAMP

btree

	7.3.6 	7.3.4
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E.269.		7.3.4

:	 2003-07-24

7.3.3



E.269.1.		7.3.4

	7.3.*	 /



E.269.2.	

2000timestamp-to-date

(Tom)

interval-to-timebug(Tom)

pg_dump(Rod)

(Tom)

to_ascii()(Tom)

(Tom)

Solarisstrxfrm()(Tom)

jdbc	setObject()(Barry)

	7.3.5 	7.3.3
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E.270.		7.3.3

:	 2003-05-22

7.3.2



E.270.1.		7.3.3

	7.3.*	 /



E.270.2.	

StartUpID

(Stephan)

UPDATE(Jan)

Sparc-fPIC		 -fpic(Tom	Callaway)

contrib/reindexdb

contrib/intarray(Teodor)

createusercontrol-C(Oliver)

CHECKPOINT

60

TIMESTAMP,	TIME,		 INTERVAL	

abstime-to-time	initdb

timestampt_izonepg_proc	initdb

EXTRACT(EPOCH	FROM	timestamp	without	time	zone)



'now'::timestamptz

HAVE_INT64_TIMESTAMPtime	with	timezone

GLOBAL	TEMP/TEMPORARYTEMPORARY

SET	DEFAULTbug

UPDATE		 DELETEtime-qual

ALTER	TABLE	ADD	COLUMN

createlang

pg_dump,	COPY,	ANALYZE,	

func_error()'%'

replace()'%'

NULL

isblank()

EUC_TW

SSL_read/SSL_write



to_ascii(Guido	Notari)

contrib/ltree		(Teodor)

7.3bug

dbmirrorbug(Steven	Singer)

ln(numeric)

GROUP	BY GROUP	BY

UPDATE/DELETE

(NULL)

postgresql.confclient_encoding(Tatsuo)



Async_NotifyHandlerpg_ctl	stop	-m	fast

SPI

CREATE	RULEEXCEPT

replace_vars_with_subplan_refs

regexp(Tatsuo)

CREATE	CAST	DROP	CAST

SETOF	type[]SETOF	_type

pg_dump

pg_dumpISO(Oliver)

pg_dumplo_read(Oleg	Drokin)

pg_dumpall(Nick	Eskelinen)

pg_dumpall	--globals-only	

-X	disable-triggerspg_restore

plpgsql



pltcl elog(Ian	Harding)

plpythonatttypmod(Brad	McLean)

Python(D'Arcy)

IDBCaddDataType()PGConnection

JDBC(Shawn	Green)

JDBCDatabaseMetaData(Kris	Jurka,	Peter	Royal)

JDBCACLs

JDBC

	7.3.4 	7.3.2
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E.271.		7.3.2

:	 2003-02-04

7.3.1



E.271.1.		7.3.2

	7.3.*	 /



E.271.2.	

CREATE	TABLE	AS	/	SELECT	INTOOID

pg_dump

DEFERRABLE/INITIALLY	DEFERRED

UPDATE

max_fsm_relations

SELECT	DISTINCT

contrib/lopg_dump

libpgtcl

plpythonspi_executenull	(Andrew	Bosma)

plpython

bison	1.875

plpgsql	%type	(Neil)

pltcl



(	Yichen	Xie	)

MAX_TIME_PRECISION1310

per-database		per-user

SELECT	into	recordplpgsql	RETURN	NEXT	

pythonpg_type.typprtlen

JDBCtimestamps

JDBCgetImportedKeys()

HPUX(Giles)

timestamp,	time,	interval

SSL(Nathan	Mueller)

PQconnectDBlibpq	~/.pgpass	

my2pg,	ora2pg

contrib/lolooid

	7.3.3 	7.3.1



PostgreSQL	9.6.0	
	E.	



E.272.		7.3.1

:	 2002-12-18

7.3



E.272.1.		7.3.1

	7.3.	 /	 PostgreSQL	libpq	



E.272.2.	

/COPY	TO(Tom)

pg_dump7.2(Philip)

contrib/adddepend(Tom)

per-user/per-database(Tom)

contrib/vacuumlo	(Tom)

pg_shadowMD5'password'(Bruce)

contrib/dbmirror	(Steven	Singer)

(Tom)

contrib/tsearch	(Teodor	Sigaev,	Magnus)

(Nicolai	Tufar)

libpqBruce)

pg_hba.conf(Bruce,	Neil)

SCO	Openserver	5.0.4(Bruce)

EXPLAIN	(Tom)

SSL	(Nathan	Mueller)



ALTER	TABLE(Tom)

	7.3.2 	7.3
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E.273.		7.3

:	 2002-11-27



E.273.1.	

	/

PostgreSQLALTER	TABLE	...	DROP	COLUMN

/ SELECT	FROM"" 	 PL/pgSQL

PostgreSQL

PostgreSQL	 DROPCASCADE		 RESTRICT	



http://gborg.postgresql.org	

/

3263	 OPAQUE "pseudo-datatypes"	OPAQUE

http://gborg.postgresql.org


E.273.2.		7.3

pg_dump/	7.3	
http://developer.postgresql.org/~momjian/upgrade_tips_7.3

6.3

pg_hba.conf	

postgresql.conf

LIMIT	#,# LIMIT	#	OFFSET	#

INSERT	 INSERT	INTO	tab	(col1,	col2)	VALUES	('val1')	

INSERT

serialUNIQUE

SET

COPY	 COPY

timestamptimestamp	without	time	zone	timestamp	with	time	zone

7.37.3serial	 contrib/adddepend/

('')0

http://developer.postgresql.org/~momjian/upgrade_tips_7.3


E.273.3.	

E.273.3.1.	

pg_locks(Neil)

(Neil)

	0	FE/BE	 PostgreSQL	6.2(Tom)

superuser_reserved_connections(Nigel	J.	Andrews)

E.273.3.2.	

localtime()(Tom)

(Tom)

(Tom)

(Tom,	Fernando	Nasser)

(Tom)

(Neil)

(Peter)

(Mario	Weilguni)

heap(Tom)



NULL(Manfred	Koizar)

SolarisBSDqsort()	(Bruce)

4(Manfred	Koizar)

GEQObug(Neil	Conway)

WITHOUT	OID4(Manfred	Koizar)

default_statistics_targetANALYZE	buckets	(Neil)

WAL(Tom)

(Stephen	Marshall,	Tom)

WAL(Tom)

E.273.3.3.	

(Peter)

OWNERCREATE	DATABASE(Gavin	Sherry,	Tom)

EXECUTE		USAGE	(Tom)

SET	SESSION	AUTHORIZATION	DEFAULT		RESET
SESSION	AUTHORIZATION	(Tom)

(Peter)

E.273.3.4.	



LOGDEBUG	(Bruce)

pg_hba.conf	(Bruce)

log_connections(Tom)

postgresql.confdebug_levelserver_min_messages	(Bruce)

/ALTER	DATABASE/USER	...	SET(Peter)

server_min_messages		client_min_messages(Bruce)

pg_hba.conf/+@(Bruce)

pg_password(Bruce)

db_user_namespace	(Bruce)

SSL	(Bear	Giles)

(Bruce)

pg_statisticspg_stat_reset()	(Christopher)

log_duration		(Bruce)

debug_print_querylog_statement	(Bruce)

show_query_stats		show_statement_stats	(Bruce)

log_min_error_statement(Gavin)

E.273.3.5.	



(Tom)

	LIMIT	#,#		LIMIT	#	OFFSET	#	(Bruce)

63(Neil,	Bruce)

UNION	>=	3	(Tom)

DEFAULT	INSERT,	e.g.,	INSERT	...	(...,	DEFAULT,	...)	(Rod)

ALTER	COLUMN	...	SET	DEFAULT(Neil)

INSERTINSERT	INTO	tab	(col1,	col2)	VALUES	('val1');
(Rod)

join(Tom)

FULL	OUTER	JOINs	(Tom)

(Tom,	Gavin)

	OPEN	cursor(args)	(Tom)

'ctid'currtid(viewname)	(Hiroshi)

CREATE	TABLE	AS	with	UNION	(Tom)

SQL99(Thomas)

statement_timeout(Bruce)

PREPARE/EXECUTE	(Neil)



FOR	UPDATELIMIT/OFFSET(Bruce)

(Tom,	David	Van	Wie)

E.273.3.6.	

	CREATE	DATABASE	(Gavin	Sherry)

ALTER	TABLE	OWNER(Neil)

ALTER	TABLE	tabname	ALTER	COLUMN	colname	SET
STORAGE	controls	TOAST	storage(John	Gray)

	CREATE/DROP	SCHEMA	(Tom)

(Tom)

search_path	(Tom)

ALTER	TABLE	SET/DROP	NOT	NULL	(Christopher)

CREATE	FUNCTION(Tom)

(Tom)

'ON	tablename'DROP	RULE		COMMENT	ON	RULE	(Tom)

ALTER	TRIGGER	RENAME	(Joe)

current_schema()		current_schemas()(Tom)

(Joe)



WITHCREATE	DATABASE(Bruce)

(Rod,	Tom)

RESTRICT/CASCADEDROP	(Rod)

ALTER	TABLE	DROP	(Rod)

SERIALDROP(Rod)

(Rod)

/(Rod)

CREATE/DROP	OPERATOR	CLASS	(Bill	Studenmund,	Tom)

ALTER	TABLE	DROP	COLUMN	(Christopher,	Tom,	Hiroshi)

(Alvaro	Herrera)

(Stephan)

CREATE	OR	REPLACE	VIEW	(Gavin,	Neil,	Tom)

CREATE	OR	REPLACE	RULE	(Gavin,	Neil,	Tom)

(Tom)

(Tom)

/contrib/adddepend7.3(Rod)



/(Tom)

E.273.3.7.	

COPY	TO\r		\n	(Tom)

COPY	FROMDELIMITER8(Tatsuo)

pg_dump		ALTER	TABLE	ADD	PRIMARY	KEY	(Neil)

	(Bruce)

VACUUM	(Bruce)

dropdb(Bruce)

(Rod)

SET(Tom)

EXPLAIN(Tom)

EXPLAIN(Tom)

'SET	LOCAL	var	=	value'(Tom)

ANALYZE(Bruce)

WITHCOPY(Bruce)



pg_dumpASCII(Bruce)

(Rod)

COMMENT	ON	CONSTRAINT	(Rod)

COPY	TO/FROM(Brent	Verner)

UNIQUE		PRIMARY	KEYALTER	TABLE(Rod)

SHOW(Joe)

COPYNULL(Neil)

CLUSTER(Alvaro	Herrera)

pg_settings/GUC(Joe)

pg_dump(Peter)

SERIAL(Tom)

pg_dump	>2G	(Peter,	Philip	Warner,	Bruce)

TRUNCATE	(Rod)

TRUNCATEtoast	(Tom)

clusterdbCLUSTER(Alvaro	Herrera)

pg_dumpall	(Peter)

TOASTREINDEX	(Tom)



START	TRANSACTION		SQL99	(Neil)

(Tom)

ALTER	TABLE	...	ADD	COLUMN(Alvaro	Herrera)

E.273.3.8.	

factorial(0)1	(Bruce)

Date/time/timezone	(Thomas)

(Tom)

extract/date_part(Tatsuo)

text_substr()		bytea_substr()TOAST(John	Gray)

(Rod)

WITHOUT	TIME	ZONETIMESTAMPTIME(Thomas)

--enable-integer-datetimes64/(Thomas)

timezone(timestamptz)(Thomas)

/1BC(Thomas)

6(Thomas)

timetz()timezone()	(Thomas)



(Tom)

OVERLAY()(Thomas)

SIMILAR	TO	(Thomas,	Tom)

SUBSTRING(string	FROM	pat	FOR	escape)	(Thomas)

LOCALTIME		LOCALTIMESTAMP		(Thomas)

CREATE	TYPE	typename	AS	(column)(Joe)

(Joe)

APIC(Joe)

SQL99ODBC(Thomas)

macaddr12(Mike	Wyer)

CREATE/DROP	CAST	(Peter)

IS	DISTINCT	FROM		(Thomas)

SQL99	TREAT()CAST()(Thomas)

pg_backend_pid()pid	(Bruce)

IS	OF	/	IS	NOT	OF	(Thomas)

(Thomas)

8(Thomas)



(Thomas)

FROM(Joe)

32	(Bruce)

SERIAL(Tom)

current_database()	(Rod)

cash_words()(Tom)

replace(),	split_part(),	to_hex()	(Joe)

byteaLIKE(Joe)

SELECT	cash_out(2)(Tom)

to_char(1,'FM999.99')(Karel)

OPAQUE//(Tom)

E.273.3.9.	

:	Korean	(JOHAB),	Thai	(WIN874),	Vietnamese	(TCVN),	Arabic
(WIN1256),	Simplified	Chinese	(GBK),	Korean	(UHC)	(Eiji
Tokuya)

(Peter)

(Peter)



PQescapeBytea/PQunescapeByteabyes	>=	0x7f	(Tatsuo)

(Tatsuo)

GB18030(Bill	Huang)

CREATE/DROP	CONVERSION(Tatsuo,	Kaori)

pg_conversion(Tatsuo)

SQL99	CONVERT()(Tatsuo)

pg_dumpall,	pg_controldata,		pg_resetxlog(Peter)

E.273.3.10.	

SQL(Peter)

PL/TclMakefile.shlib	(Peter)

PL/pgSQL	FOUNDOracle(Neil,	Tom)

PL/pgSQL(Tom)

PL/pgSQL	(Neil)

PL/pgSQL(Joe)



(Nigel	J.	Andrews,	Tom)

E.273.3.11.	psql

7.2.0psql	\connect(Tom)

psql	\timing(Greg	Sabino	Mullane)

psql	\d(Greg	Sabino	Mullane)

psql	\dD(Jonathan	Eisler)

psql(Paul	?)

psql(Tom)

psql	\d(Tom)

psql	\d(Rod)

\?\pset	pager	(Bruce)

psql(Tom)

\copy(Tom)

E.273.3.12.	libpq

~/.pgpass/(Alvaro	Herrera)

PQunescapeBytea()libpq	(Patrick	Welche)



(Bernhard	Herzog)

libpqWin9X(David	Ford)

libpq(Tom)

libpq	PQescapeString()		PQescapeBytea()Windows	(Bruce)

SSL	(Jack	Bates)

libpq(Denis	A	Ustimenko)

E.273.3.13.	JDBC

JDBCJDK	1.4(Dave)

JDBC	3(Barry)

JDBC?loglevel=XURL(Barry)

Driver.info()(Barry)

(Raghu	Nidagal,	Dave)

(Paul	Bethe)

(Dave)

MD5(Jun	Kawai)



(Barry)

E.273.3.14.	

ECPG	bug(Michael)

src/interfaces/libpgeasyhttp://gborg.postgresql.org	(Marc,	Bruce)

Python(Elliot	Lee,	Andrew	Johnson,	Greg	Copeland)

libpgtcl(Gerhard	Hintermayer)

src/interfaces/libpq++http://gborg.postgresql.org	(Marc,	Bruce)

src/interfaces/odbchttp://gborg.postgresql.org	(Marc)

src/interfaces/libpgeasyhttp://gborg.postgresql.org	(Marc,	Bruce)

src/interfaces/perl5http://gborg.postgresql.org	(Marc,	Bruce)

src/bin/pgaccesshttp://www.pgaccess.org	(Bruce)

pg_on_connection_losslibpgtcl	(Gerhard	Hintermayer,	Tom)

E.273.3.15.	

(Peter)

AIXTcl	(Andreas	Zeugswetter)

PL/PerlCygwin(Jason	Tishler)



MIPS(Peter,	Oliver	Elphick)

Autoconf2.53	(Peter)

readline		zlib	(Peter)

SolarisIntimate	Shared	Memory	(ISM)	(Scott	Brunza,	P.J.
Josh	Rovero)

--enable-syslog(Tatsuo)

--enable-multibyte(Tatsuo)

--enable-locale(Peter)

Win9x	DLL(Magnus	Naeslund)

WALWindowsBeOSlink()	(Jason	Tishler)

sys/types.h		c.h(Peter,	Bruce)

AIXSMP(Tomoyuki	Niijima)

AIX	SMP	(Tomoyuki	Niijima)

1970glibc(Tom)

PowerPC	SMP(Tom)

gcc	-ffast-math	(Peter,	Tom)

Bison	>=	1.50



Kerberos	5	Heimdal	(Peter)

SQL(Thomas)

RTLD_NOW	(Tom)

WARNING,	INFO,	LOG,	DEBUG[1-5]	(Bruce)

src/portlibc(Peter,	Bruce)

pg_namespace(Tom)

pg_class.relnamespace(Tom)

pg_type.typnamespace	(Tom)

pg_proc.pronamespace	(Tom)

pg_proc(Tom)

pg_*	test	(Fernando	Nasser)

TOAST*_index*_idx	(Neil)

(Tom)

(Thomas)

Polish	FAQ	(Marcin	Mazurek)

Posix(Tom)

(Bruce)



Windows(Jan,	Katherine	Ward)

(Bruce)

GUCKSQO(Bruce)

rtree(Kenneth	Been)

(Bruce)

(Peter)

NOT	NULL	(Tom)

snprintf()snprintf(Neil,	Jukka	Holappa)

OPAQUE(Tom)

(Joe,	Tom)

pg_atoi('')	(Bruce)

wal_filesWAL(Bruce)

heap(Tom)

E.273.3.16.	

/contrib/arrayinet(Neil)

GiST		(Teodor	Sigaev,	Neil)



/contrib/mysql

/contrib/dbsizevacuum(Peter)

/contrib/intagg(mlw)

/contrib/oid2name	(Neil,	Bruce)

/contrib/tsearch	(Oleg,	Teodor	Sigaev)

/contrib/rserver	(Alexey	V.	Borzov)

/contrib/oracle(Gilles	Darold)

/contrib/dblink	(Joe)

/contrib/vacuumlo(Mario	Weilguni)

/contrib/intarray	(Oleg,	Teodor	Sigaev,	Andrey	Oktyabrski)

/contrib/reindexdb(Shaun	Thomas)

/contrib/isbn_issn	(Dan	Weston)

/contrib/dbmirror	(Steven	Singer)

/contrib/pgbench	(Neil)

/contrib/tablefunc(Joe)

/contrib/ltree(Teodor	Sigaev,	Oleg	Bartunov)

/contrib/pg_controldata,	pg_resetxlog(Bruce)



/contrib/cube	(Bruno	Wolff)

/contrib/fulltextindex	(Christopher)

	7.3.1 	7.2.8



PostgreSQL	9.6.0	
	E.	



E.274.		7.2.8

:	 2005-05-09

7.2.7



E.274.1.		7.2.8

7.2.X/



E.274.2.	

(SELECT	FOR	UPDATE)

bug

VACUUM

	

TIME	WITH	TIME	ZONEEXTRACT(EPOCH)

plpgsql(Neil)

pg_dump%

to_char(interval)

OpenSSLcontrib/pgcrypto	(Marko	Kreen)

	7.3 	7.2.7



PostgreSQL	9.6.0	
	E.	



E.275.		7.2.7

:	 2005-01-31

7.2.6



E.275.1.		7.2.7

7.2.X/



E.275.2.	

LOAD

WindowsELF-based	Unixen	 LOADNGS	Software

STRICT(Kris	Jurka)

plpgsql(Neil)

	

SQLGERMAN

	7.2.8 	7.2.6



PostgreSQL	9.6.0	
	E.	



E.276.		7.2.6

:	 2004-10-22

7.2.5



E.276.1.		7.2.6

7.2.X/



E.276.2.	

"" 	bug

rootpg_ctl

/tmpmake_oidjoins_check

Bison

	7.2.7 	7.2.5



PostgreSQL	9.6.0	
	E.	



E.277.		7.2.5

:	 2004-08-16

7.2.4



E.277.1.		7.2.5

7.2.X/



E.277.2.	

	bug	 PostgreSQL	7.1

btreeroot

to_ascii(Guido	Notari)

Async_NotifyHandlerpg_ctl	stop	-m	fast

pg_dump

isblank()

	7.2.6 	7.2.4



PostgreSQL	9.6.0	
	E.	



E.278.		7.2.4

:	 2003-01-30

7.2.3



E.278.1.		7.2.4

7.2.*/



E.278.2.	

VACUUM	"No	one	parent	tuple	was	found"

VACUUM	(Bruce)

pg_clog

pg_group.grolistGROUP

circle_poly(),	path_encode(),	path_add()	(Neil)

lseg_eq(),	lseg_ne(),	lseg_center()

	7.2.5 	7.2.3



PostgreSQL	9.6.0	
	E.	



E.279.		7.2.3

:	 2002-10-01

7.2.2



E.279.1.		7.2.3

7.2.*/



E.279.2.	

	(Tom)

vacuum	(Tom)

glibc1970	(Tom)

SMP	PPC	(Tomoyuki	Niijima)

pg_dumpFULL	JOIN	USING	(Tom)

	7.2.4 	7.2.2



PostgreSQL	9.6.0	
	E.	



E.280.		7.2.2

:	 2002-08-23

7.2.1



E.280.1.		7.2.2

7.2.*/



E.280.2.	

PL/pgSQL"CREATE	TABLE	AS	...	SELECT"	(Tom)

id	(Tom)

PQescapeBytea/PQunescapeBytea	>	0x7f	(Tatsuo)

psqlpg_dump	(Tatsuo)

	(Tom)

OPEN	(Tom)

rtree_gist	(Teodor)

	(Tom)

contrib/intarray	(Oleg)

UNION/EXCEPT/INTERSECT	(Tom)

pg_convert	(Tatsuo)

DATA	(Thomas,	Neil)

repeat(),	lpad(),	rpad()	(Neil)

	7.2.3 	7.2.1



PostgreSQL	9.6.0	
	E.	



E.281.		7.2.1

:	 2002-03-21

7.2



E.281.1.		7.2.1

7.2/



E.281.2.	

	(Tom)

pgaccess	kanji-conversion	(Tatsuo)

	(Tom)

Cash	I/O	(Tom)

AuthBlockSig	(Heiko)

	(Thomas)

psql	\connect	(Tom)

OIDON	INSERT	(Tom)

COPY	FROM8DELIMITERS	(Tatsuo)

/extract/date_partbug	(Tatsuo)

UNION	(Tom)

contrib/btree_gist	(Teodor	Sigaev)

contrib/tsearchREADME.tsearch	(Thomas	T.	Thai,	Teodor
Sigaev)



	(Tom)

PL/pgSQL"CREATE	TABLE	AS	...	SELECT"	(Tom)

	7.2.2 	7.2



PostgreSQL	9.6.0	
	E.	



E.282.		7.2

:	 2002-02-04



E.282.1.	

PostgreSQL

∶

VACUUM

Vacuum		vacuum		 VACUUM	FULL	vacuum

OIDs

OID		OID		OID

ANALYZE

	MD5			Unix		Linux		BSD	



E.282.2.		7.2

pg_dump/

∶

VACUUM

=	NULL(	NULL)	 IS	NULL	postgresql.conf

pg_hba.confpg_ident.conf	SIGHUP

octet_length()

/ 'current'

timestamp(),	time(),		 interval()	 timestamp	'string'		 CAST

timestamp()

SELECT	...	LIMIT	#,#		LIMIT		OFFSET	 LIMIT	10	OFFSET

20



E.282.3.	

E.282.3.1.	

	(Bruce)

	(Bruce)

	(Tom)

	(Oleg	Bartunov,	Teodor	Sigaev,	Tom)

pg_log	to	pg_clog	(Tom)

SIGTERM,	SIGQUIT	(Jan)

	(Tom)

	(Tatsuo,	Tom)

ID	(Tom)

OID	(Tom)

"triggered	data	change	violation"	(Tom)

/SPI	(Jan)

SPI	(Tom)

	(Tom)



	(Jan)

	(Tom)

	(Thomas)

TID	(Hiroshi)

ID1	(Peter	E)

pg_ctl	"reload"	(Tom)

E.282.3.2.	

	(Tom)

	(Tom)

	(Tom)

	(Tom)

IS	NULL,	IS	NOT	NULL	(Tom)

	(Tom)

relcache	(Tom)

NUMERICNaN	(Tom)

R-tree	(Kenneth	Been)



B-tree	(Tom)

E.282.3.3.	

UPDATE,	DELETE	(Peter	E)

REFERENCES,	TRIGGER		(Peter	E)

GRANT/REVOKE	to/from	(Peter	E)

has_table_privilege()	(Joe	Conway)

vacuum	(Tom)

SET	SESSION	AUTHORIZATION	(Peter	E)

bug	(Tom)

pg_statistic	(Tom)

E.282.3.4.	

	(Peter	E)

Linux,	*BSDUnix	(Helge	Bahmann,	Oliver	Elphick,	Teodor
Sigaev,	Bruce)

MD5	(Bruce)

MD5	(Bruce)

PAM		(Dominic	J.	Eidson)



SIGHUPpg_hba.conf		pg_ident.conf	(Bruce)

E.282.3.5.	

	(Bruce)

	(Peter	E)

"expr	=	NULL"		"expr	IS	NULL"off	(Peter	E)

VACUUM	(Tom)

	(Tom)

	(Tom)

E.282.3.6.	

INSERTINSERT	(Jan)

	(Bruce)

NULLORDER	BY	(Tom)

IS	UNKNOWN,	IS	NOT	UNKNOWN	(Tom)

SHARE	UPDATE	EXCLUSIVE	(Tom)

EXPLAIN	ANALYZE	(Martijn	van	Oosterhout)

LIMIT	(Tom)



LIMIT,	DISTINCT	ON	(Tom)

EXCEPT/INTERSECT	(Tom)

E.282.3.7.	

SERIAL	(Bruce)

	(Bruce)

int8	(Tom)

SERIAL8int8SERIAL4	(Tom)

WITHOUT	OIDSOID	(Tom)

%TYPECREATE	TYPE	(Ian	Lance	Taylor)

CHECKALTER	TABLE	/	DROP	CONSTRAINT	(Christopher
Kings-Lynne)

CREATE	OR	REPLACE	FUNCTION(	OID)	(Gavin	Sherry)

ALTER	TABLE	/	ADD	[	UNIQUE	|	PRIMARY	]	(Christopher
Kings-Lynne)

ALTER	TABLE	/	RENAME	COLUMN	(Brent	Verner)

ALTER	TABLE	/	ADD	CONSTRAINT	...	CHECK	(Stephan	Szabo)



ALTER	TABLE	RENAME	(Brent	Verner)

DROP	AGGREGATE		COMMENT	ON	AGGREGATEaggtype
(Tom)

SQL	(Tom)

GiSTNULL	(Oleg	Bartunov,	Teodor	Sigaev,	Tom)

	(Martijn	van	Oosterhout)

E.282.3.8.	

RESET	ALL,	SHOW	ALL	(Marko	Kreen)

CREATE/ALTER	USER/GROUP	(Vince)

LOCK	A,	B,	C	(Neil	Padgett)

ENCRYPTED/UNENCRYPTEDCREATE/ALTER	USER	(Bruce)

VACUUMVACUUM	FULL	(Tom)

COPY	TO/FROM	(Bruce)

COPY	DELIMITERS	(Tom)

VACUUM	(Martijn	van	Oosterhout)

CREATE	INDEX	(Tom)

CREATE/DROP	INDEX/TRIGGER/VIEW	(Tom)



E.282.3.9.	

SUM(),	AVG(),	COUNT()int8	(Tom)

convert(),	convert2()	(Tatsuo)

bit_length()	(Peter	E)

"n"		CHAR(n)/VARCHAR(n)	(Tatsuo)

CHAR(),	VARCHAR()	(Peter	E)

BIT	VARYING	(Peter	E)

BIT	(Peter	E)

INET,	CIDR	(Alex	Pilosov)

INET,	CIDR	<<		<<=		(Alex	Pilosov)

Bytea	\###

Bytea	=,	<>,	>,	>=,	<,		<=

ByteaB-tree

ByteaLIKE,	LIKE...ESCAPE,	NOT	LIKE,	NOT	LIKE...ESCAPE

Bytea

byteaposition,	substring,	trim,	btrim,		length

encode()"escaped"bytea	to/from



pg_database_encoding_max_length()	(Tatsuo)

pg_client_encoding()		(Tatsuo)

now()	(Thomas)

	TIMESTAMP	WITHOUT	TIMEZONE		(Thomas)

ISO/"T",	yyyy-mm-ddThh:mm:ss	(Thomas)

	xid/int		(Hiroshi)

TIME,	TIMESTAMP,		INTERVAL	(Thomas)

	(Tom)

encode()	(Marko	Kreen)

	to_*()		(Karel	Zak)

LIKE/ILIKE	(Tatsuo)

contrib/pgcrypto	crypt(),	hmac(),	encrypt(),	gen_salt()	(Marko
Kreen)

	translate()		(Bruce)

INTERVALSET	TIME	ZONE	(Thomas)

INTERVAL	YEAR	TO	MONTH	()	(Thomas)

	(Tatsuo)



path_inter,	path_distance,	path_length,	dist_ppath	(Curtis
Barrett,	Tom)

octet_length(text)	(Tatsuo,	Bruce)

/"July"	(Greg	Sabino	Mullane)

datatype()

Julian		ISO	(Thomas)

E.282.3.10.	

psql,	pg_dump,	libpq,		server	(Peter	E)

	(Peter	E,	Serguei	A.	Mokhov,
Karel	Zak,	Weiping	He,	Zhenbang	Wei,	Kovacs	Zoltan)

trim,	ltrim,	rtrim,	btrim,	lpad,	rpad	(Tatsuo)

LATIN5,6,7,8,9,10	(Tatsuo)

ISO	8859-5,6,7,8	(Tatsuo)

LATIN5ISO-8859-9,		ISO-8859-5	(Tatsuo)

mic2ascii()ASCII	(Tatsuo)

	(Tatsuo)

E.282.3.11.	PL/pgSQL



SELECT	(Jan)

CURSOR		REFCURSOR	(Jan)

	(Jan)

ELSEIF	(Klaus	Reger)

PL/pgSQL	(Tom)

ISFOR	(Bruce)

SELECT	...	FOR	UPDATE	(Tom)

PERFORM	(Tom)

PL/pgSQL	(Tom)

	(Jan,	Tom)

	(Tom)

E.282.3.12.	PL/Perl

PL/Perl	(Alex	Pilosov)

PL/Perllibperl	(Peter	E)

E.282.3.13.	PL/Tcl

errorInfo	(Vsevolod	Lobko)



spi_lastoid	(bob@redivi.com)

E.282.3.14.	PL/Python

...	(Andrew	Bosma)

E.282.3.15.	psql

\d		(Christopher	Kings-Lynne)

	(Greg	Sabino	Mullane)

/dev/tty

	(Tatsuo,	Tom)

Unicode

E.282.3.16.	libpq

PQescapeString()	(Florian	Weimer)

PQescapeBytea()SQL

E.282.3.17.	JDBC

INSERTOID	(Ken	K)

	(Ken	K)

	(Ken	K)



NULL	(Ken	K)

	(Barry	Lind)

Druid

	(Barry	Lind)

BIT,	BINARY	(Ned	Wolpert)

	(Michael	Stephens,	Dave	Cramer)

DatabaseMetaData	(Peter	E)

DatabaseMetaData.getCatalogs()	(Peter	E)

	(Anders	Bengtsson)

Get/setCatalog	(Jason	Davies)

DatabaseMetaData.getColumns()	(Jason	Davies)

DatabaseMetaData.getColumns()	(Jeroen	van	Vianen)

JDBC1		JDBC2	(Anders	Bengtsson)

	(Barry	Lind)

	(Greg	Zoller)

	(Rene	Pijlman)



ExecSQL	(Anders	Bengtsson)

GetColumn()	(Jeroen	van	Vianen)

isWriteable()	(Rene	Pijlman)

JDBC2	(Rene	Pijlman)

bytea	(Barry	Lind)

isNullable()	(Rene	Pijlman)

JDBC/	(Liam	Stewart)

SELECT	'id'	AS	xxx	FROM	table	(Dave	Cramer)

DatabaseMetaData	(Mark	Lillywhite)

getImported/getExported	(Jason	Davies)

MD5	(Jeremy	Wohl)

	(Ned	Wolpert)

E.282.3.18.	ODBC

	(Hiroshi)

	(Hiroshi)

SQLPrimaryKeys	(Hiroshi)



ODBC	(Hiroshi)

	(Aidan	Mountford)

DSN	(Hiroshi)

	(Hiroshi)

iODBC		unixODBC	(Peter	E)

MD5	(Bruce)

odbc.sql	(Peter	E)

E.282.3.19.	ECPG

EXECUTE	...	INTO	(Christof	Petig)

	(e.g.	CARDINALITY)	(Christof	Petig)

GRANT	(Lee	Kindness)

INITIALLY	DEFERRED	bug

bug	(Michael,	Christof	Petig)

	(int	*ind_p=NULL)

	(char	**foo_pp=NULL)

ECPGfree_auto_mem



ECPG

	(Michael)

E.282.3.20.	

Python		fetchone()	(Gerhard	Haring)

	Tcl		UTF,	Unicode	(Vsevolod	Lobko,	Reinhard	Max)

Tcl	COPY	TO/FROM	(ljb)

pg_dump	op		(Tom)

	libpgeasy		(Bruce)

E.282.3.21.	

	(Peter	E)

	QNX		(Bernd	Tegge)

	Cygwin		Windows		(Jason	Tishler,	Gerhard	Haring,	Dmitry
Yurtaev,	Darko	Prenosil,	Mikhail	Terekhov)

	Windows		(Magnus,	Mikhail	Terekhov)

	(Oliver	Elphick)

BeOS	(Cyril	Velter)

	configure	--enable-unicode-conversion	(Tatsuo)



AIX		(Tatsuo,	Andreas)

	(Peter	E)

	SQL		OS		(Peter	E)

	config.h		pg_config.h	(Peter	E)

	(Peter	E)

E.282.3.22.	

	SEP_CHAR	(Bruce)

	GUC	hooks	(Tom)

	GUC		(Marko	Kreen)

	EXTEND	INDEX	(Martijn	van	Oosterhout,	Tom)

	pgjindent		java		(Bruce)

	C++		true/false		(Leandro	Fanzone,	Tom)

pgindent		(Bruce,	Tom)

	strcmp()		strcasecmp()	(Peter	E)

	Dynahash		(Tom)

	'volatile'	



	(Tom)

E.282.3.23.	

	contrib/rtree_gist	(Oleg	Bartunov,	Teodor	Sigaev)

	contrib/tsearch		(Oleg,	Teodor	Sigaev)

	contrib/dblink	(Joe	Conway)

contrib/ora2pg	Oracle		(Gilles	Darold)

contrib/xml	XML		(John	Gray)

contrib/fulltextindex		(Christopher	Kings-Lynne)

	contrib/fuzzystrmatch		levenshtein		metaphone,	soundex
	(Joe	Conway)

contrib/intarray	,	,		(Oleg	Bartunov)

	pg_upgrade		(Bruce)

	pg_resetxlog		(Bruce,	Tom)

	7.2.1 	7.1.3



PostgreSQL	9.6.0	
	E.	



E.283.		7.1.3

:	 2001-08-15



E.283.1.		7.1.3

7.1.X/



E.283.2.	

	WAL		(Tom)

Multiaction		(Tom)

PL/pgSQL		(Jan)

VACUUM		(Tom)

	(Tom)

	GRANT/REVOKE/comments	pg_dump,		(Tom)

	DISTINCT	ON		LIMIT		(Tom)

BeOS	

	COPY	TO/FROM		(Tom)

Cygwin		(Jason	Tishler)

	7.2 	7.1.2



PostgreSQL	9.6.0	
	E.	



E.284.		7.1.2

:	 2001-05-11

7.1.1



E.284.1.		7.1.2

7.1.X/



E.284.2.	

	PL/pgSQL	SELECTs

	psql	

pg_dump	

	7.1.3 	7.1.1



PostgreSQL	9.6.0	
	E.	



E.285.		7.1.1

:	 2001-05-05

7.1



E.285.1.		7.1.1

7.1/



E.285.2.	

	MODULO		(Tom)

pg_dump		(Philip)

pg_dump		7.0		(Philip)

readline	4.2		(Peter	E)

JOIN		(Tom)

AIX,	MSWIN,	VAX,	N32K		(Tom)

Multibytes		(Tom)

Unicode		(Tatsuo)

	(Tom)

	(Tom)

	pg_ctl		(Peter	E)

ODBC	fixes	(Hiroshi)

EXTRACT		(Thomas)

Python		(Darcy)

	7.1.2 	7.1



PostgreSQL	9.6.0	
	E.	



E.286.		7.1

:	 2001-04-13

PostgreSQL

	 PostgreSQL		WAL			-F	

TOAST

TOAST	-		8k	-	32k		TOAST

	UNION/NOT	IN			SQL92	

	C		NULL	64		 CPU	(Alpha)		

UNIONLIMIT			FROM	
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	pg_dump	/



E.286.2.	

bug	

---------

multibyte/Unicode/locale	(Tatsuo	and	others)

ALTER	TABLE	RENAME	(Tom)

Kerberos	V		(David	Wragg)

INSERT	INTO...SELECT	(Tom)

/	(Tom)

to_char(),	to_date(),	to_ascii(),		to_timestamp()	(Karel,

			Daniel	Baldoni)

	(Tom)

	UPDATE		(Tom)

	(Hiroshi)

	(Tom)

	DROP	TABLE/INDEX	(Hiroshi)

	MULTIBYTE	psql		\l+		(Peter	E)

	CREATE	VIEW		(Ross	Reedstrom)

PL/perl	(Alex	Kapranoff)

	LOCK		(Mark	Hollomon)

	INSERT/UPDATE/DELETE	(Mark	Hollomon)

	DROP	RULE,	CREATE	INDEX,	TRUNCATE	(Mark	Hollomon)

	PL/pgSQL	ASCII	(Tatsuo)

	GROUP	BY,	aggregates,	DISTINCT	(Tom)

	TRUNCATE		(Tom)

	ALLDISTINCT,	ORDER	BY,	SELECT...INTO		UNION/INTERSECT/EXCEPT	(Tom)

	(Tom)

	(Bruce)

	VACUUM		(Tom)

	pg_dump		template1		(Philip)

	LIMIT	(Tom)

	FETCH	LIMIT	(Tom)

	PRIMARY/FOREIGN		(Stephan)

	ORDER	BY,	LIMI	(Tom)

	CREATE	RULE		UNION	(Tom)

	ALTER/DROP	TABLE		(Vadim,	Tom)

	pg_control		initdb		(Tom)

	INSERT...SELECT	(Tom)

	FOR	UPDATE		(Tom)

	SQL92		NULL		OVERLAPS		(Tom)

	lpad()		rpad()		(Tom)

	NOTIFY		(Tom)

	btree		(Tom)

	Pl/pgSQL		NOT	NULL		(Tom)

	GIST		(Oleg)



	CLUSTER		(Tom)

	(Tom)

	SERIAL		(Tom)

	(Vadim)

------------

	OUTER	JOINs	(Tom)

	(Tom)

	ALTER	TABLE	RENAME	(Tom)

	CLUSTER	(Tom)

	ps		(Peter	E,	Marc)

	CREATE	FUNCTION		(Ross)

JDBC		(Peter,	Travis	Bauer,	Christopher	Cain,	William	Webber,

			Gunnar)

/GUC	data/postgresql.conf

postmaster/postgres		SET		(Peter	E)

	(Tom)

	(Bruce)

	initdb			(Tom,	Peter	E)

	ONLY		(Chris	Bitmead,	Tom)

ODBC	/	(Nick	Gorham,	Stephan	Szabo,	Zoltan	Kovacs,

			Michael	Fork)

	(Tom)

	(Tom)

pg_dumpall		CREATE	USER		CREATE	GROUP		COPY	(Peter	E)

	pg_dump	(Philip	Warner)

	pg_hba.conf		(Peter	E)

	TEMPORARY		TEMP		(Bruce)

	(Karel)

	SET	SESSION	CHARACTERISTICS	(Thomas)

	(Thomas)

	WITHOUT	TIME	ZONE		(Thomas)

	ALTER	TABLE	ADD	CONSTRAINT	(Stephan)

	INTEGER		NUMERIC		(Tom)	

	(Tom)

	VARIANCE		STDDEV()	

	pg_dump		(Philip)

	pg_restore		(Philip)

	pg_dump	tar		(Philip)

	pg_dump	(Philip)

	ESCAPE		LIKE	(Thomas)

		LIKE	-	ILIKE	(Thomas)

	(Tom)

	SQL		(Tom)

	pg_config		(Peter	E)

	PL/pgSQL	EXECUTE		SQL		(Jan)	

	SPI		PL/pgSQL	GET	DIAGNOSTICS		(Jan)

	quote_identifiers()		quote_literal()		(Jan)



	New	ALTER	TABLE	table	OWNER		user	command	(Mark	Hollomon)

	FROM		FROM	(SELECT	...)	[AS]	alias	(Tom)

	PyGreSQL		3.1	(D'Arcy)

	OID		(Vadim)

	SQL		setval(seq,val,bool)		pg_dump	(Philip)

	DROP	VIEW		DROP	TABLE	(Mark)

	DROP	VIEW	view1,	view2	(Mark)

	DROP	INDEX,	DROP	RULE,		DROP	TYPE		(Tom)

/	Unicode	(Tatsuo,	Eiji)

	/contrib/pgcrypto		(Marko	Kreen)

	pg_dumpall	--globals-only		(Peter	E)

	WAL		WAL		CHECKPOINT		(Vadim)

	AT	TIME	ZONE		(Thomas)

	Unix		(David	J.	MacKenzie)

	IP		(David	J.	MacKenzie)

	(David	J.	MacKenzie)

	CREATE	DATABASE		(Tom)

	MySQL		SQL92		PostgreSQL	(Thomas)

	/contrib/rserv		(Vadim)

		COPY	BINARY		(Tom)

	/contrib/oid2name		(B	Palmer)

	"idle	in	transaction"	ps		(Marc)

	pgaccess	0.98.7	(Constantin	Teodorescu)

pg_ctl		-w	(wait)			-l	(log)	

	pg_dump	(Philip)

-----

	INET/CIDR		(Tom)

	OID		(Tom)

	BIGINT			INT8		(Peter	E)

	int2		int8		(Tom)

	BIT		BIT	VARYING		(Adriaan	Joubert,	Tom,	Peter	E)

CHAR()			TOAST		VARCHAR()		(Tom)

	GIST	seg/cube		(Gene	Selkov)

	round(numeric)		(Tom)

	CIDR		(Tom)

	CIDR	abbrev()		(Tom)	

-----------

WAL	(Vadim)

ANALYZE	VACUUM		(Bruce)

	(Denis	Perchine)

	BTREE		(Tom)

	(Denis	Perchine,	Tom)

	(Karel,	Tom)	



-----------

	(Tom)

SGI		(David	Kaelbling)

	configure	--enable-syslog		(Peter	E)

	BSDI	README	(Bruce)

	/src	(Peter	E)

	configure	--with-python		(Peter	E)

Solaris		(Peter	E)

	/contrib	Makefiles	(Karel)

	OpenSSL		(Magnus,	Peter	E)

AIX		(Andreas)

QNX		(Maurizio)

	heap_open(),	heap_openr()	API	(Tom)

	colon		semi-colon		(Thomas)

	pg_class.relkind			(Mark	Hollomon)

	ichar()		chr()	(Karel)

	btrim(),	ascii(),	chr(),	repeat()	(Karel)

	NT/Cygwin	(Pete	Forman)

AIX			(Andreas)	

	BeOS		(David	Reid,	Cyril	Velter)

	(Addison-Wesley,	Bruce)

	Alpha		(Adriaan	Joubert,	Compaq)

	UnixWare		(Peter	E)

	Darwin/Mac	OS	X		(Peter	Bierman,	Bruce	Hartzler)

	FreeBSD	Alpha		(Alfred)

	(Tom)

	IBM	S/390		(Neale	Ferguson)

	macmanuf		/contrib	(Larry	Rosenman)	

Syslog		(Larry	Rosenman)

	template0		(Tom)

	/contrib/cube		/contrib/seg	GIST		(Gene	Selkov)

	NetBSD		libedit		readline	(Peter)

	(Bruce)

	contrib/pg_logger

	--template		createdb

	contrib/pg_control		(Oliver)

	FreeBSD		ipc_check,	start-scripts/freebsd

	7.1.1 	7.0.3
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7.0.*/
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Jdbc		(Peter)

	(Tom)

	lean		COPY	WITH	OIDS		(Tom)

	backwards-index-scan	(Tom)

	SELECT	...	FOR	UPDATE	(Hiroshi)

	--enable-syslog		(Marc)

	(Tom)

	psql	\l+	(Tatsuo)

	PL/pgSQL	ascii	(Tatsuo)

	vacuum		(Tom)	

	(Hiroshi)

	(Tom)

	int4out()		(Tom)

	COALESCE		BETWEEN		(Tom)

	(Jeroen	van	Vianen)

	(Tom)

	strcmp()		(Tom)

bug	(Tom)

	smgr	elog		(Tom)

	'.'		PATH		(SL	Baur)

	(Tom)

	pg_dump		'iscachable'		(Tom)

	(Tom)

	(Tom)

	TRUNCATE		(Tom)

	(Hiroshi)

	nodeMaterial		chgParam	(Tom)

	VACUUM		(Tom)

	user.c	CommandCounterIncrement	(Tom)

	AM/PM		to_char()		(Karel	Zak)

	TIME		(Tom)

	to_char()		NULL		(Tom)

	(Tom)

/	char()		(Tatsuo)

	(Tom)	

	7.1 	7.0.2
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7.0.1
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7.*/
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	7.0.3 	7.0.1
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7.0
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7.0/



E.289.2.	

	CLUSTER		(Tom)

	ALTER	TABLE	RENAME		(Tom)

	plpgsql		datetime->timestamp		timespan->interval	(Bruce)

	configure	--with-setproctitle		setproctitle()	(Marc,	Bruce)

6.5.3

jdbc		(Joseph	Shraibman)

	(Tom)

	pgaccess	

	UNLISTEN	

IRIX		(David	Kaelbling)

QNX		(Andreas	Kardos)

	COPY	IN		(Tom)

	libpqeasy		PQconnectdb()		(Bruce)

	pg_dump		OID		(Tom)

	(Tom)

	Solaris		createdb/dropdb	(Tatsuo)	

	(Alfred	Perlstein)

	RENAME	TABLE		(Tom)

	pg_ident.conf.sample		/lib		(Bruce)

	SJIS	UDC	(NEC	selection	IBM	kanji)		(Eiji	Tokuya)

	(Tatsuo)

	(Tom)

JDBC	ResultSet.getTimestamp()		(Gregory	Krasnow	&	Floyd	Marinescu)

ecpg		(Michael)	

	7.0.2 	7.0
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	 PostgreSQL	7.0	

Foreign	keys	PARTIAL	MATCH		

psql

psql		 psql	

	SQL92	JOIN	 INNER	JOIN		 JOINNATURAL	JOINJOIN/USING

JOIN/ON	
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	 PostgreSQL		 pg_dump	/	6.5.*			 pg_upgrade	
	/

/	 datetime		 timespan		SQL92		 timestamp		 interval	

	 PostgreSQL		

			

JDBC		 ODBC	

	 CHAR_LENGTH			 LENGTH			 LENGTH	



E.290.2.	

	Bug	

---------

	(Tom)

	CASE		(Tom)

	SELECT	coalesce(f1,0)	FROM	int4_tbl	GROUP	BY	f1	(Tom)

	SELECT	sentence.words[0]	FROM	sentence	GROUP	BY	sentence.words[0]	(Tom)

	GROUP	BY		bug	(Tom)

	SQL		(Tom)

	INSERT	...	SELECT	...		(Tom)

	SELECT	a/2,	a/2	FROM	test_missing_target	GROUP	BY	a/2	(Tom)

	subselects	in	INSERT	...	SELECT	(Tom)

	INSERT	...	SELECT	...	ORDER	BY	(Tom)	

	2GB		vacuum

	(Tom)

	(Tom)

	(Bruce,	Tom)

	(Tom)

	pg_dump		(Ross	J.	Reedstrom)

	DROP	DATABASE

	GROUP	BY		(Tom)

	WHERE		SELECT	COUNT(1)	FROM	table	WHERE	...'	(Tom)

	pg_upgrade		MVCC		(Tom)

	SELECT	...	WHERE	x	IN	(SELECT	...	HAVING	SUM(x)	>	1)	(Tom)

	"f1	datetime	DEFAULT	'now'"		(Tom)

	DEFAULT		CURRENT_DATE		(Tom)

	;;;		(Tom)

	(Hiroshi)

	FROM		(Tom)

	HAVING		(Tom)

	"--"		Perl		

	pg_dump		(Bruce)

	2GB		(Tom)	

	pg_dump		(Tom)

	NULL		(Tom)

	CREATE/DROP		(Hiroshi)

	dbname

	DROP	INDEX		(Tom)

	verify_password()	

	"Unable	to	identify	an	operator	=$"	

	ODBC	CommLog		Debug		segfault		(Dirk	Niggemann)

	(Massimo)

	(Jeroen	van	Vianen)	

	pg_dump		(Peter	E)



	(Peter	E)

	DROP	DATABASE	(Peter	E)

ecpg		(Stephen	Birch)

	SELECT	null::text,	SELECT	int4fac(null)	and	SELECT	2	+	(null)	(Tom)

Y2K		(Massimo)

	VACUUM	'HEAP_MOVED_IN		(Tom)

/	(Tom)

	(Peter	E)

	(Hiroshi)	

	Linux		ipcclean

	NULL		(Tom)

	odbc		(Nick	Gorham)

	UNION		(Tom)

	SELECT	'a'	LIKE	'a'	(Tom)

	SELECT	1	+	NULL	(Tom)

	CHAR

	log()	(Tom)

	':'		';'	

	vacuum		

	(Hiroshi)

	AS		INSERT	INTO	...	SELECT	

	INSERT	...	SELECT	...	GROUP	BY		(Tom)

	CREATE	TABLE	test	(a	char(5)	DEFAULT	text	'',	b	int4)	with	INSERT	(Tom)

	LIMIT		UNION	

	CREATE	TABLE	x	AS	SELECT	1	UNION	SELECT	2	

	CREATE	TABLE	test(col	char(2)	DEFAULT	user)

	CREATE	TABLE	...	DEFAULT	

	SELECT	*	FROM	pg_class	where	oid	in	(0,-1)

	SELECT	COUNT('asdf')	FROM	pg_class	WHERE	oid=12

------------

	CLI		sqlcli.h	SQL3/SQL98

	(Tom)

	jdbc		2.0	(Jens	Glaser	 <jens@jens.de>)

	TRUNCATE		(Mike	Mascari)

	createdb		(Peter	E)

	ecpg		NULL		(Christof)

	NULL		NULL		ecpg		(Christof)

	^C		COPY		(Massimo)

	SET	FSYNC		SHOW	PG_OPTIONS	(Massimo)

	C		(Frankpitt)	

	CmdTuples()		libpq++(Vince)

	CREATE	CONSTRAINT	TRIGGER		SET	CONSTRAINTS	(Jan)

	CREATE	FUNCTION/WITH	

configure	--enable-debug		-g	(Peter	E)

configure	--disable-debug		-g	(Peter	E)

	(Tom)

mailto:jens@jens.de


	FOREIGN	KEY		(Jan)

	FOREIGN	KEY	...	MATCH	FULL	...	ON	DELETE	CASCADE	(Jan)

	FOREIGN	KEY	...	MATCH	<unspecified>		(Don	Baccus)

	ctid()		WHERE		(Hiroshi)	

	pginterface		pgeasy	(Bruce)

	pgeasy	connectdb()		(Bruce)

	SELECT	DISTINCT		ORDER	BY		(Tom)

	Oracle		COMMENT	ON		(Mike	Mascari	 <mascarim@yahoo.com>)

libpq		PQsetNoticeProcessor		hook(Peter	E)

	PQsetNoticeProcessor		NULL	(Peter	E)

	COPY		USING		(Bruce)

	(Tom)

	(Tom)

	(Jan)	

	COPY		644		666	(Tom)

	PGDATA		(Tom)

	psql	LASTOID		oid	(Peter	E)

	vacuum		pg_vlock	vacuum		(Tom)

	vacuum		(Peter	E)

	libpq	PQconnectStart(),

		PQconnectPoll(),	PQresetStart(),	PQresetPoll(),	PQsetenvStart(),

		PQsetenvPoll(),	PQsetenvAbort	(Ewan	Mellor)

	libpq	PQsetenv()		(Ewan	Mellor)

/		(Peter	E)	

	$PGDATA		postmaster.pid		postmaster.opts	(Tatsuo)

/	/		(Peter	E)

	psql		(Peter	E)

	libpq		(Peter	E)

	libpq		PQoidValue	(Peter	E)

	GROUP	BY		(Tom)

	pg_shadow		pg_pwd		(Peter	E)

	aggregate(DISTINCT	...)	(Tom)

		NULL		COPY	/	(Peter	E)

	postgres		(Peter	E)	

	CREATE/ALTER/DROP	GROUP	(Peter	E)

	--long		(Peter	E,	Karel)

Vacuumdb		--all		(Peter	E)

ecpg		FETCH	

	ecpg	EXEC	SQL	IFDEF,	EXEC	SQL	IFNDEF,	EXEC	SQL	ELSE,	EXEC	SQL	ELIF

								EXEC	SQL	ENDIF	

	pg_ctl		(Tatsuo)

	postmaster.opts.default		(Tatsuo)

	--with-mb=SQL_ASCII

	16	(Bruce)

	16	(Bruce)

	(Bruce)

	(Peter	E)

	(Peter	E)

	(Peter	E)

mailto:mascarim@yahoo.com


	initdb		--with-mb		--enable-multibyte

	initdb		(Peter	E)

	col::numeric(9,2)		col::int2::float8		(Tom)

	initdb,	initlocation,	pg_dump,	ipcclean		(Peter	E)

	pg_char_to_encoding()		pg_encoding_to_char()		(Tatsuo)	

libpq		(Alfred	Perlstein)

	plperl		(Mark	Hollomon)

	COPY	IN		(Tom)

	(Tom)

	(Peter	E)

	Oracle		to_char(),	to_date(),	to_datetime(),	to_timestamp(),	to_number()		(Karel	Zak	<zakkr@zf.jcu.cz>)

	SELECT	DISTINCT	ON	(expr	[,	expr	...])	targetlist	...	(Tom)

	ORDER	BY		DISTINCT		(Tom)	

	NUMERIC		int8		ODBC

	Append,	Group,	Agg,	Unique		EXPLAIN		(Tom)

	ALTER	TABLE	...	ADD	FOREIGN	KEY	(Stephan	Szabo)

	PL/pgSQL		SELECT	..	FOR	UPDATE	(Hiroshi)

	EOF	(Hiroshi)

	btree	>=		<=	(Don	Baccus)

	COPY	FROM		(Massimo)

	POSIX		"PST+8"		"GMT-8"	(Thomas)

	DEC		DECIMAL		(Thomas)

	SESSION_USER		SQL92		CURRENT_USER		(Thomas)

	SQL92		(aka	)	(Thomas)

	SQL92		(Thomas)

	INTERVAL		(Thomas)

	REINDEX		(Hiroshi)

	SUM(ALL	col)		ALL	(Tom)

	GROUP	BY		(Tom)

	psql	\encoding		(Tatsuo)

	waiting-for-lock		PQrequestCancel()		(Hiroshi)

	ecpg		(Christof,	Michael)	

	CREATE	VIEW	v	AS	SELECT	f1::char(8)	FROM	tbl

	foo::char(8)

	libpq		PQsetClientEncoding(),	PQclientEncoding()	(Tatsuo)

	SJIS		(Tatsuo)

/

	libpq		PQconndefaults()		(Tom)

	//		ANSI	--	(Tom)

	CREATE	VIEW	name		(collist)

	(Tom)

	UPDATE	table	SET	fld	=	(SELECT	...)	(Tom)	

SET	

	pgaccess		0.98.6

SET	SEED	

	pg_options.sample	

	SET	FSYNC		(Massimo)



	pg_descriptions

	pg_descriptions

	psql	\copy		(Peter	E)

	psql		null		""	[null]	(Peter	E)	

-----

	(Tom)

	(Tom)

	int		float		Tom

	int8		(Tom)

	SELECT	timespan('21:11:26'::time)	(Tom)

netmask('x.x.x.x/0')		255.255.255.255		0.0.0.0	(Oleg	Sharoiko)

	NUMERIC		btree		(Jan)

	NUL		perl		(Douglas	Thomson)

	ODBC		(free)

	cidr	

	MAC		(macaddr	)

/	(Tom)

	int8		(Peter	E)

	NUMERIC	/	NUMERIC(4,4)	(Tom)

	NUMERIC	

	NUMERIC	ceil()		floor()		bug	(Tom)

	char_length()/octet_length		Tom

	abstime/reltime		int4		time_t	(Peter	E)

	lztext	

	int		float		(Tom)	

	BIT		BIT	VARYING		(Adriaan	Joubert)

NUMERIC		(Tom)

NUMERIC		int4		(Tom)

	float4/8		NUMERIC	(Tom)

	NUMERIC		(Thomas)

	ISO		(2000-02-16	09:33)		(Thomas)

	NATIONAL	CHAR	[	VARYING	]	(Thomas)

	NUMERIC		(Tom)

	TIME	WITH	TIME	ZONE		(Thomas)

	MAX()/MIN()	(Thomas)	

	int8		abs(),	mod(),	fac()	(Thomas)

	float8		round(),	sqrt(),	cbrt(),	pow()	(Thomas)

	float8	(	sin(),	acos())	(Thomas)

	NUMERIC		exp()		ln()

	NUMERIC	power()		pow()	(Thomas)

	TRANSLATE()		(Edwin	Ramirez,	Tom)

	X=-Y			(Tom)

	SELECT	float8(COUNT(*))/(SELECT	COUNT(*)	FROM	t)	FROM	t	GROUP	BY	f1;	(Tom)

	LOCALE		(Tom)



-----------

	AND		OR		(Tom)

	(Tom)

	(Tom)

	LIKE		(Tom)

	r-tree		(Thomas)

	(Tom)

	btree		(Tom)

	LIKE		(Tom)

	(Tom)

	(Tom)	

	(Hiroshi)

	(Tom)

	ORDER	BY/GROUP	BY		(Tom)

	(Tom)

	vacuum		(Tom)

	(Bernard	Frankpitt,	Tom)

		(Hiroshi)

	(Tom)

	(Tom)

	(Bruce,	Hiroshi)	

	(Bruce)

	(Bruce)

	vacuum		pg_statistics		(Tom)

	(Tom,	Hiroshi)

COPY		(Tom)

	(Tom)

		x	>	lowbound	AND	x	<	highbound			(Tom)

	DNF		CNF	(Tom,	Taral)

	OR-of-AND	WHERE-clauses	(Tom)

	OR		(x	=	1	AND	y	=	2)	OR	(x	=	2	AND	y	=	4)		(Tom)	

	(Tom)

	SET		(Tom)

	LIMIT,	OFFSET,		EXISTS		(Tom)

	(Tom)

	(Tom)

	fsync		fsync		(Tom)

	LIKE			(Tom)

	SELECT		fsync	(Tom)

	psort		(Tom)

	>	1	Gig	

-------------------

	linux	PPC	

	expression-tree-walker		(Tom)

	form()		varargform()	

	Alphas	

	/include		#include	(Bruce)



	(Bruce)

	*.c		#include	(Bruce)

	#include		<>		""	(Bruce)

	Windows		libpq	

	Uncle	George	 <gatgul@voicenet.com>		Alpha	

	(Tom)

	cygipc		(Yutaka	Tanida)

	pgsql		Cygwin		(Dan)

	(Tom)

	Linux	ARM

	heap_replace		heap_update

	QNX	(Dr.	Andreas	Kardos)

	(Tom)

	oid8	->	oidvector		int28	->	int2vector	(Bruce)

	yacc		lex		(Peter	E.)	

	lextest	(Peter	E)

	Windows		libpq		psql	(Magnus)

	datetime		timespan		timestamp		interval	(Thomas)

	BSD/OS		plpgsql

	SQL_ASCII		(Tatsuo)

configure	--with-mb		(Tatsuo)

	NT

	NetBSD	(Johnny	C.	Lam	 <lamj@stat.cmu.edu>)

	Alpha	

	7.0.1 	6.5.3
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	6.5.2		6.5.2		 PgAccess		NT	
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	6.5.*	 /
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	pgaccess	0.98

NT	

	7.0 	6.5.2
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	subselect+CASE	(Tom)

	solaris_i386		solaris_sparc		SHLIB_LINK		(Daren	Sefcik)

	WHERE		CASE	(Tom)

	BTScan		(Tom)

	UNIQUE		PRIMARY	KEY		(Thomas)

	(Thomas)

	Windows		MB		(Hiroki	Kataoka)

	BSC	yacc		bison		pl		(Bruce)

	SET	NAMES	

	int8	(Thomas)	

	vacuum		(Hiroshi,Tatsuo)

	vacuum		(Tom)

	timestamp(datetime)

	bug		(Tom)

	mkMakefile.tcldefs.sh.in		mkMakefile.tkdefs.sh.in		(Tom)

	vacuum		(Vadim)

	pg_dump		-x	(Bruce)	

	(Tom)

	mdtruncate()		FileUnlink	(Tom)

	LIKE		LIKE_ABORT	(Tom)

	(Tom)

	pgaccess	0.98	

	6.5.3 	6.5.1
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6.56.5



E.293.1.		6.5.1

6.5/



E.293.2.	

	NT	README	

linux_ppc,	IRIX,	linux_alpha,	OpenBSD,	alpha	

	QUERY_LIMIT,		SELECT...LIMIT

	EXPLAIN		(Tom)

	vacuum		(Hiroshi)

R-Tree		(Tom)

ACL		(Atsushi	Ogawa)

	(Tom)

	(Vadim)

	(Bruce)	

	(Bruce)

plpgsql	

	32k	-	64k(Bruce)

	^		(Bruce)

	pg_temp		pg_sorttemp	(Bruce)

	(Tom)

	linux_m68k	

	NULL		(Tom)

	(Tom)

	GROUP	BY	(Tom)

	(Tomoaki	Nishiyama)

	Win1250	(Czech)		(Pavel	Behal)

	6.5.2 	6.5
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:	 1999-06-09

	

MVCC

		MVCC		 PostgreSQL			pg_log	
			

pg_dump	

pg_dump		MVCC		/

	SQL	

	CASEINTERSECT		EXCEPT		LIMIT/OFFSET	SET
TRANSACTION	ISOLATION	LEVELSELECT	...	FOR	UPDATE	
LOCK	TABLE	



	 PostgreSQL		

	 Windows	NT/ix86	and	NetBSD/arm32

		 FAQ		 SGI		 AIX		 	Stefan	Simkovics		 SQL	
postmaster		 		Tom	Lane	
	 CVSup	 PostgreSQL	



E.294.1.		6.5

	 PostgreSQL			 pg_dump	/	 	 pg_upgrade		

MVCC	

E.294.1.1.	

6.5			 SELECT		

	 SELECT	FOR	UPDATE		 LOCK	TABLE		 PostgreSQL	

	 contrib/refint.*			/	

IN	SHARE	ROW	EXCLUSIVE	MODE		/	 LOCK	parent_table	IN

SHARE	MODE	

:	 	SERIALIZABLE			 DML	
SELECT/INSERT/DELETE/UPDATE/FETCH/COPY_TO		 LOCK	



E.294.2.	

Bug	

---------

	text<->float8		text<->float4	(Thomas)

	(Billy)

	exp()/pow()	/	(Jan)

	pg_dump	-z		bug

	(Tatsuo)

	lo_import		(Tatsuo)

	(Thomas)

	DEFAULT	(Thomas)

	(Bruce)

	PL/pgsql	(Hiroshi)	

	(Vadim)

	libpq		PQfnumber		(Bahman	Rafatjoo)

	write-in-middle	(Tatsuo)

	pg_dump	-d		-D		INSERT	

	dynahash		(Tom)

	INET/CIDR	

	ALTER	TABLE	ADD	COLUMN		(Bruce)

	(Tom)

	Alpha	OR		bug

	OR		(Bruce)	

	so	\d		char()/varchar()		(Ryan)

	(Clark)

	destroyuser		(Oliver)

	Kerberos	(Rodney	McDuff)

	(Bruce)

	nextval()		(Bruce)

	!!=	

	(Bruce)

	(Tatsuo)

	(Bruce)	

	(Bruce)

	fjIsNull	

	(Erik	Riedel)

	inet		NULL

	bug	(Tom)

	PAGER		\?		(Masaaki	Sakaida)

	1GB	(Peter)

	CREATE	OPERATOR		(Tom)

	(Hiroshi	Inoue)	

	\i		COPY	FROM	STDIN	(Tom)



	subselect	(Jan)

	(Tom)

	(Tom,Jan)

	UPDATE	SET	oid	(Jan)

	pg_dump		-t	

	GROUP	BY	(Tom,	Jan)

	(Tom)

DEFAULT		(Tom)

	DROP/RENAME		(Ole	Gjerde)	

	-o		-d		pg_dump		(Bruce)

	pg_dump		(Bruce)

	INSERT	INTO	table	SELECT	*	FROM	table2		GROUP	BY	(Jan)

	(Jan)

	(Tom)

	DEFAULT	

/	(Tom)

	(Tom)

	(Tom)	

------------

	"vacuumdb"	

	libpq	(Tom)

EXPLAIN		(Tom)

	CASE,	COALESCE,	NULLIF		(Thomas)

	pg_dump		(Constantin)

	min()/max()		(Thomas)

	(Thomas)

	moddatetime		(Terry)

	pgaccess	0.96	(Constantin)

	"char"		(Thomas)	

	substr()		(Thomas)

	(Tatsuo)

/MVCC	(Vadim)

	(Vadim)

	2gigs		(Peter)

	SET	TRANSACTION	ISOLATION	LEVEL	(Vadim)

	LOCK	TABLE	IN	...	MODE(Vadim)

	ODBC		(Byron)

	NUMERIC		(Jan)

	SELECT	FOR	UPDATE(Vadim)	

	"NaN"		"Infinity"	(Jan)

/	(Thomas)

	(Magnus)

	ELOG_TIMESTAMPS		USE_SYSLOG		(Massimo)

	TCL_ARRAYS		(Massimo)

	INTERSECT		EXCEPT	(Stefan)

	pg_index.indisprimary	(D'Arcy)

	pg_dump		(Brook)



	(Tom)

	READ	COMMITTED		(Vadim)	

	TEMP	/	(Bruce)

	(Jan)

	(Jan)

	psql		\p\g	(Bruce)

	(Jan)

	LIMIT/OFFSET		(Jan)

	(Bruce)

	SQL	S.	Simkovics		(Stefan,	Thomas)

	S.	Simkovics		(Stefan)

	int8		(Ryan	Bradetich,	Thomas,	Tom)	

	int8		text/varchar		(Thomas)

	meta-tables		(Bruce)

	(Bruce)

(--with-maxbackends	and	postmaster	switch	(-N	backends))	(Tom)

GEQO		10		(Tom)

	MS-SQL		NULL=Var	(Michael,	Bruce)

	check_primary_key()	""		""	(Anand)

	psql		\d		(Ryan)

	LIKE		(Bruce)	

Ecpg	/	src/interfaces/ecpg/ChangeLog		(Michael)

JDBC	/	src/interfaces/jdbc/CHANGELOG	(Peter)

	%		/		(Bruce)

	postgres	-O		(Bruce)

	contrib/pginterface/findoidjoins		(Tom)

	vacuum		(Vadim)

	SQL		(Tom)

	-E		\dt		(Masaaki	Sakaida)

	psql		(Masaaki	Sakaida)

	contrib/vacuumlo		(Peter)

	(Tom)

	(Tom)

	char()		varchar()	(Massimo)

	(Tom)

	PyGreSQL	2.4	(D'Arcy)

	so	-d4		-d5		(Jan)

	pg_options:	pretty_plan,	pretty_parse,	pretty_rewritten(Jan)

	(Tom)

	(Massimo)

	GEQO		(Tom)

UNION		ORDER	BY	(Jan)

	libpq++	(Vince	Vielhaber)

pg_dump		-z(ACL's)		(Bruce)

	(Tom)

	pg_dump		(Vadim)

	pg_dumping	(Tom)

INET	

	VACUUM	ANALYZE		(Vadim)



	UNIONS		VIEW	(Jan)

pg_dump		(Vadim)

	

-------------------

	(Tom)

SunOS	

	Windows	NT		(Magnus		Daniel	Horak)

	Cobalt	Qube(Mips)		Linux	(Tatsuo)

	NetBSD/m68k		(Mr.	Mutsuki	Nakajima)

	NetBSD/sun3		(Mr.	Mutsuki	Nakajima)

	NetBSD/macppc		(Toshimi	Aoki)

	tcl/tk		(Vince)

	CURRENT		(Jan)

NT		(Daniel	Horak)

	ARM32		(Andrew	McMurry)

	HP-UX	11		UnixWare	

	(Tom)

	plpgsql		(Jan)

	6.5.1 	6.4.2
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:	 1998-12-20

6.4.1		bug	



E.295.1.		6.4.2

	6.4.*	 /



E.295.2.	

	(Thomas)

	6.5 	6.4.1
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6.46.4



E.296.1.		6.4.1

	6.4	 /



E.296.2.	

	pg_dump	-N		(Thomas)

	where		NOT		(Bruce)

EXPLAIN	VERBOSE		Vadim

	Linux	

	(Thomas)

	pg_dump	bug

	template/.similar		(Tom)

	SPI_*		spi_*	

OR	WHERE		Vadim

	Billy

contrib/linux/postgres.init.csh/sh		(Thomas)

libpq	

SunOS		Tom

	exp()		(Thomas)

	pg_dump	

	pgaccess		0.93

	64	

	(Tatsuo)

	ecpg	

	Tatsuo

	lo_import()		(Bruce)

	(Tom)

	(Tom)

HP-UX		(Tom)

	DEFAULT		(Thomas)

	(Thomas)

	Windows		libpq	(Magnus)

	PyGreSQL	2.2	(D'Arcy)	

	6.4.2 	6.4
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	Jan	Wieck		

	 PL/pgTCL		Jan	 PL/pgSQL

	Tatsuo	Iishi	

	Tom	Lane		Client/server/

			 PostgreSQL		

	 inet		 cidr	IP8	 	 serial	 int4	

	 SQL92		 INSERT	DEFAULT	VALUES



E.297.1.		6.4

	 PostgreSQL			 pg_dump		 pg_dumpall	/



E.297.2.	

Bug	

---------

	PQsetdb/PQfinish		(Bryan)

	char/varchar		char2-16		(Darren)

Pqfn		NOTICE		(Anders)

	busywaiting		(dg)

	(dg)

	"ISO-style"		(Thomas)

	(Vadim)

	(Vadim)

	COPY	

	SELECT	1	UNION	SELECT	NULL	

	(Pascal)

	oid		int4		(Bruce)

	oracle		btrim()	ltrim()		rtrim()	bug

	(Massimo)

	COPY	(Bruce)

	libpgtcl		pg_select		(Constantin)

/8	(Tom)

	NOTIFY		(Tom)

	(Tom)	

------------

	ecpg		ecpglib	src/interfaces/ecpc/ChangeLog(Michael)

	EXPLAIN		(Zeugswetter)

EXPLAIN		(Jan)

	(Tatsuo)

	configure	--with-mb		(Tatsuo)

	initdb	--pgencoding		(Tatsuo)

	createdb	-E	multibyte		(Tatsuo)

Select	version();		PostgreSQL		(Jeroen)

libpq		(Tom)

	(Tom)

psql		Control-C		(Tom)

libpq		NOTIFY		Tom

NOTIFY		PID	(Tom)

PGresult		(Tom)

	"tz_hour"		"tz_minute"		date_part()(Thomas)

	varchar		bpchar		(Thomas)

	varchar		bpchar		(Thomas)

	(Thomas)

	(	".1",	"1e6")	(Thomas)



	(Thomas)	

	TIMEZONE_HOUR,	TIMEZONE_MINUTE		SQL92		(Thomas)

	FOREIGN	KEY		(Thomas)

	USER		CURRENT_USER		SQL92		(Thomas)

	HAVING	

	"char"		"char(1)"		bpchar		(Thomas)

	DEFAULT		(Thomas)

	(Thomas)

	(Thomas)

	(Thomas)

	(Peter)

Readline	(Tom)

	psql		\f	\		(Bruce)

	pg_attribute.atttypmod		(Tom,Bruce)

Msql		/contrib		(Aldrin)

	ORDER/GROUP	BY		(David)

	UNION		(Thomas)

	fork()/exec()		fork()	(Bruce)

Jdbc		(Peter)

	ps		()	(Bruce)	

Pg_hba.conf		sameuser	

	lo_unlink		oid		int4

	DISABLE_COMPLEX_MACRO	(Bruce)

Libpgtcl		NOTIFY		Tcl		(Tom)

libpgtcl	(Tom)

	-error		libpgtcl		pg_result	(Tom)

	docs/README/locale	(Oleg)

	pg_dump	CONSTRAINT		CHECK		(ccb)

	contrib/lo		(Peter)

	psql		"SET	CLIENT_ENCODING	TO	'encoding'"	/doc/README.mb	(Tatsuo)

contrib/noupdate	

libpq		Windows		(Magnus)

	libpq		PQsetdbLogin()

8	OS		(Thomas)

/	(Thomas)

pg_dump		(Thomas)

PQreset()		(Tom)

	GROUP	BY		(David)

	UNION	

	auto-size		\d?		(Bruce)

	UNION		\d?		Bruce

	\d?		(Bruce)

Pg_dump		\connect			(Tom)

	pg_dump	-z		(Tom)

	HAVING		(Stephan)

	contrib/fulltextindex		(Maarten)

	id		(Vadim)

	COPY		PGCLIENTENCODING	(Tatsuo)

	SQL92		"SET	NAMES"	(Tatsuo)



	LATIN2-5	(Tatsuo)	

	UNICODE		(Tatsuo)

	LLL		(Vadim)

	OR		(Bruce)

	"SELECT	NULL	ORDER	BY	1;"

Explain	VERBOSE		(Bruce)

	\d		(Bruce)

	GROUP	BY	(Bruce)

	pg_class.relkind	(Bruce)

	libpq	NOTICE		(Tom)	

	\w		psql	(Bruce)

	/contrib/findoidjoins		oid		(Bruce)

	(Thomas)

	/contrib/isbn_issn		ISBN/ISSN	

	NOT	LIKE,	IN,	NOT	IN,	BETWEEN,		NOT	BETWEEN		(Thomas)

	(Jan)

			*	

			*		insert/update/delete	

			*		OLD		CURRENTCURRENT	

			*	/	NEW		OLD

			*		Insert/update/delete	

			*	

			*		RULE	/

			*	

			*	

			*		UPDATE	NEW/OLD	

			*		pg_tables,	pg_indexes,	pg_rules		pg_views	

			*		SELECT	

			*	6.5

			*	

			*	

			*		insert	into	select	from	view	

	(Bruce)

	Oidint2,	oidint4,		oidname		(Bruce)

	(Bruce)

	backend/pl		PL/pgSQL	(Jan)

	SERIAL	/	(Thomas)

	(Massimo)

	(Massimo)

	setval()		(Massimo)

	unix		(Massimo)

	(Massimo)	

	UNLISTEN		(Massimo)

psql		libpq		Windows		win32.mak		(Magnus)

Lo_read		NULL	(Bruce)

31	(Bruce)

Createuser	

64int8	(Thomas)

	COPY		(Bruce)



	pg_upgrade		(Bruce)

	/contrib		(Massimo)

	CREATE	TABLE	DEFAULT	VALUES		(Thomas)	

	INSERT	INTO	TABLE	DEFAULT	VALUES		(Thomas)

	DECLARE		FETCH		(Thomas)

	libpq		(Tom)

8	(Bruce)

	ARCHIVE		(Thomas)

pg_dump	-n	

	(Jan)

	INET		CIDR		(TomH,	Paul)

	psql	

pg_dump		(Terry)

	SET	QUERY_LIMIT	(Tatsuo,Jan)	

-------------------

/contrib		(Jun)

	(Bruce)

Alpha/linux	

HP-UX		(Tom)

	(Soonmyung.)

	--disabled	

	PGDOC		POSTGRESDIR

	pgindent		(Bruce)

	bsdi		(Bruce)	

	--without-CXX		(Brook)

	FAQ_CVS

	tools/backend		(Bruce)

	atttypmod		int16		int32	(Bruce,	Tom)

	Getrusage()		(Tom)

	PQconnectdb,	PGUSER,	PGPASSWORD	libpq

NS32K		(Phil	Nelson,	John	Buller)

SCO	7/UnixWare	2.x	(Billy,others)

Sparc/Solaris	2.5	(Ryan)

Pgbuiltin.3		doc		(Thomas)	

	(Thomas)

Nextstep		(Jacek)

Aix		(David)

pginterface		(Bruce)

	OS	

	TCL/TK			(Billy)

	perl		(Brook)

	sh	(Tom)

	Makefile.shlib	(Tom)	



	6.4.1 	6.3.2
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:	 1998-04-07

	6.3.x	bug6.3

	Linux	v6.3.1

	BETWEEN		LIKE	

6.36.3.1/		 make	distcleanmake		 make	install	postmaster	

	 PostgreSQL	

v6.3v6.3
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	tcl/tk		(Brook	Milligan,	Alvin)

	(Bruce)

	BETWEEN		LIKE	(Thomas)

	pg_dump		psql	\connect	(Oliver	Elphick)

	odbc	

pgaccess,	version	0.86

	qsort	libc		(Jeroen)

	(Maurice	Gittens)

	libpgtcl		(Randy	Kunkee)

	DISTINCT		ORDER	BY		UNION	(Bruce)	

gettimeofday		(Doug	Winterburn)

	"indexes	not	used"	bug(Vadim)

	(Thomas)

	(Bruce)

libreadline		(Erwan	MAS)

	DISTDIR	(Bruce)

Makefile		(Jeroen	van	Vianen)

ASSERT		(Bruce)	

	6.4 	6.3.1
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:	 1998-03-23

	SQL	

6.3/	 make	distcleanmake	 make	install		postmaster	

PostgreSQL	

v6.3v6.3
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ecpg	/	1.1	(Michael	Meskes)

pg_user		(Bruce)

pg_dump		tclsh		(alvin)

	LIKE	

	(Thomas)

ultrix4	

	pg_access	0.83

	CLUSTER	

	doc/README.mb	(Tatsuo)

configure	--with-pgport	

pg_ident	

	big-endian	(Kataoka)

SUBSTR()		substring()		(Jan)

	jdbc	(Peter)

libpgtcl		libptcl/README	(Randy	Kunkee)

	"Datasize	=	0"		(Vadim)

	\do		(Bruce)

Sunos4		

	LOCK		SELECT	INTO		TABLE		(Thomas)	

CREATE	SEQUENCE		(Thomas)

	"PASSWORD"	(Thomas)

	UNION		(Bruce)

	Alpha		(Dwayne	Bailey)

	(Doug	Gibson)

Solaris		(Albert	Chin-A-Young)

	tcl		tk		(Bruce)	

	6.3.2 	6.3
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	SQL		 SQL92		

	/	Socket		 -i		 postmaster

time	travel

:	 Bruce	Momjian	

	6.3		

	SQL				Vadim		SQL	

6.3		unix		TCP/IP		postmaster		-i		 pg_hba.conf

pg_hba.conf	

	 char()		 varchar()		 text			 text		 varchar()	



char()			 varchar()		 text		6.3	

	Unix		SQL	USER		 pg_shadow		 postgres	
SELECTpg_user		pg_shadow	PUBLICSELECT	
	pg_user	

PUBLICSELECT	ANSI			GRANT	PUBLIC
SELECT

60 FIFO	

Thomas			doc/	

pgsql/contrib/spi/README		\d		

/pgsql/interfaces		 PostgreSQL	
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	 PostgreSQL		 pg_dump		 pg_dumpall	/
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Bug	

---------

	MOVE		(Vadim)

	tcl		(Jan)

	Gerhard	Hintermayer

	acl		pqtrace	(Bruce)

	psql	\e	(Bruce)

	varchar()		textcat	(Bruce)

	DBT	Sendproc	(Zeugswetter	Andres)

	vacuum		(Bruce)

	(Tatsuo)

	(Bruce)	

	substr()

	select	1=1	or	2=2,	select	1=1	and	2=2,		select	sum(2+2)	(Bruce)

	notty	-q		(Bruce)

	sum(3)		count(*),	aggs	(Bruce)

	(Bruce)

	PQtrace	start/stop	(Bruce)

							

				(Bruce)	

	psql		(James)

	NULL		(Jeroen)

	float8		int4		(Thomas)

	CREATE	OPERATOR		JOIN=		(Thomas)

	(Thomas)

	elog(ERROR)	(Bruce)

	(Thomas)

	'true','false','yes','no','1','0'		elog(ERROR)	(Thomas)

	GROUP	BY		(Vadim)

	MergeJoin		(Vadim)	

------------

	EXISTS,	IN,	ALL,	ANY		(Vadim,	Bruce,	Thomas)

	(Thomas,	others)

	(Bruce)

	SQL92	"constants"	CURRENT_DATE,	CURRENT_TIME,	CURRENT_TIMESTAMP,	CURRENT_USER	(Thomas)

	SQL92		(Thomas)

	SQL92	PRIMARY	KEY		UNIQUE		(Thomas)

	FOREIGN	KEY		SQL92		elog		(Thomas)



	NOT	NULL	UNIQUE	()(Thomas)		

	PostgreSQ		("::")	(Thomas)

	SQL3	TRUE		FALSE		(Thomas)

	SQL92		IS	TRUE/IS	FALSE/IS	NOT	TRUE/IS	NOT	FALSE	(Thomas)

	(	"t",	"tr",	"tru")	(Thomas)

	SQL92		(Thomas)

	SQL92		(b'10'		x'1F')	(Thomas)

	SQL92	(	"DATETIME	'now'")	(Thomas)	

	int2,	int4,		OID		(Thomas)

	(Vadim)

	<=	6.2.1	(Vadim)

	SQL		CREATE	PROCEDURAL	LANGUAGE	(Jan)

	 PostgreSQL		(PL)		(Jan)

	pg_dump	-H		-h	(Bruce)

	Java	European		(Peter)

	LIKE		~,	!~		(Bruce)

	datetime		timespan		(Thomas)

	Time	Travel	(Vadim,	Bruce)

	\d		\z		\i	(Bruce)	

	Unix		(Goran)

	CREATE	DATABASE/WITH	LOCATION		initlocation		(Thomas)

	SQL92	/	 PostgreSQL		(Thomas)

	SQL92	SET	TIME	ZONE...		(Thomas)

SET/SHOW/RESET	TIME	ZONE		TZ		(Thomas)

	SET	keyword	=	DEFAULT		SET	TIME	ZONE	DEFAULT	(Thomas)

	SET	TIME	ZONE		TZ		(Thomas)

	PGDATESTYLE		(Thomas)

	PGTZ,	PGCOSTHEAP,	PGCOSTINDEX,	PGRPLANS,	PGGEQO		(Thomas)

	"setenv	PGTZ	PST8PDT"	(Thomas)

	pg_description		(Bruce)

/	16		32		(Bruce)

	(Bruce)

	'GERMAN'		SET	DATESTYLE	(Thomas)

	"hh:mm:ss"			"ISO-style"		(Thomas)

	(	'2.5	days')	(Thomas)

	(Thomas)

	date_part()		(Thomas)	

	timespan_finite()		text_timespan()		(Thomas)

	(Bruce)

	pg_password		(Todd)

	ACLs,	GRANT,	REVOKE		(Matt)

	text,	varchar,		bpchar		(Thomas)

	(Bruce)

	CREATE	TABLE/AS	SELECT	(	SELECT/INTO	)(Thomas)

	NOT,	IS	NULL,	IS	NOT	NULL	(Thomas)

	SELECT		UNION	(Bruce)	

	UNION,	GROUP,	DISTINCT		INSERT	(Bruce)

varchar()		(Bruce)

	BLOBs	(Peter)



JDBC...		Mega-Patch		README_6.3		(Peter)

	PQconnectdb()		"option"	

	LOCK	(Bruce)

	psql	\da,	\dd,	\df,	\do,	\dS,		\dT	(Bruce)

	psql	\z		(Bruce)

	psql	\d		NOT	NULL		DEFAULT	(Bruce)

	psql	.psqlrc		(Andrew)	

	contrib/linux		(Thomas)

	contrib/ip_and_mac		IP		MAC		(TomH)

contrib/unixdate		Unix		/		(Thomas)

	(Massimo)

	Unix		DBD::Pg	(Goran)	

	python		(PyGreSQL	2.0)(D'Arcy)

/	(Phil)

pg_hba.conf		(Phil)

CHAR()		VARCHAR()		TEXT	

ecpg		SQL	

	(Vadmin)

	pg_time		(Vadim)

	pg_type		(bpchar,	varchar)

	COPY	

	VIEW		GRANT/REVOKE	(Jan)

	GRANT	SELECT	TO	PUBLIC

		(Darren)

-------------------

	html		/tools/backend	

	SCO	

Robert	Gillies	

	BSD44_derived	shlib			&	i386_solaris

	(Brook)

	

	(Bruce)

	heap_create		heap_create_and_catalog	heap_creatr		heap_create()	(Bruce)

	Sparc/Linux	(TomS)	

	PORTNAME		(Marc)

	README		(Bruce)

	(Bruce)

	NetBSD		(Henry)

	libptcl		(Tatsuo)

AIX		(Darren)

	IS	TRUE,	IS	FALSE,	...		"="		istrue()		isfalse()		(Thomas)

	NetBSD/Sparc		(TomH)

Alpha	linux		(Travis,Ryan)	

	elog(WARN)		elog(ERROR)	(Bruce)

FreeBSD		FAQ	(Marc)

	PostODBC		(Marc)

HP/UX	10	vs	9	(Stan)



	type-specific		pg_attribute.atttypmod	varchar		(Bruce)

UnixWare		(Billy)

	asm		i386	'lock'	(Billy)

	OpenBSD	

	AUX		

	Cygnus	

	(Thomas)

	16		(Thomas)

	malloc()		palloc()		(Bruce)	

	6.3.1 	6.2.1



PostgreSQL	9.6.0	
	E.	



E.301.		6.2.1

:	 1997-10-17

6.2.1		6.2	

	 SQL92

6.2	6.2		/	6.2	



E.301.1.		v6.2		v6.2.1

v6.2/v6.2

	v6.2	/	avg(money)	

/	 psql		SQL	

update	pg_aggregate	set	aggfinalfn	=	'cash_div_flt8'

	where	aggname	=	'avg'	and	aggbasetype	=	790;

	template1	



E.301.2.	

	TIME		TYPE		(Thomas)

	true/false		(Thomas)

	"now"		"current"		(Thomas)

	NULL		INSERT		DEFAULT	(Vadim)

	(Vadim)

	ANSI	(Thomas)

	ORDER	BY		(Vadim)

	avg(cash)		(Thomas)

	ORDER/GROUP	BY		(Vadim)

	libpq	PQcmdTuples	(Bruce)

INSERT/UPDATE		(Brook	Milligan)

	6.3 	6.2
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	E.	



E.302.		6.2

:	 1997-10-02

	 PostgreSQL	/



E.302.1.		6.1		6.2

6.16.2

6.2	 pg_dump		 pg_dumpall		6.1	



E.302.2.		1. x		6.2

	1.*		1.09		1.02		COPY	



E.302.3.	

Bug	

---------

	pg_dump		(Bruce)

	Solaris		(Diab	Jerius)

	bug	()	(Thomas)

	(Thomas)

	(Vadim)

	(Michael	Reifenberg)

	(Michael	Reifenberg)

/bug	(Vadim)	

	SELECT	null,	'fail'	FROM	pg_am	(Patrick)

SELECT	NULL	as	EMPTY_FIELD		(Patrick)

	contrib/pginterface	

	OR	(where	x	!=	1	or	x	isnull	didn't	return	rows	with	x	NULL)	(Vadim)

	time_cmp		(Vadim)

	WHERE		(Vadim)

	GROUP	BY	(Vadim)

	sfunc1		pg_dump	(Vadim)

------------

	GEQO		8		(Bruce)

	(Vadim)

	JDBC		(Adrian	&	Peter)

pg_password	

	INSERT/UPDATE/DELETE		inserted/affected		(Vadim)

	CREATE	TRIGGER		(SQL3)(Vadim)

SPI	(Server	Programming	Interface)		C		(Vadim)

	NOT	NULL	(SQL92)(Robson	Paniago	de	Miranda)

	(Thomas)	

	("/*	...	*/")	(Thomas)

	"//"		(Bruce)

	(Thomas)

	DEFAULT		CONSTRAINT	(SQL92)(Thomas)

	(SQL92)(Thomas)

	WITH	TIME	ZONE		(SQL92)(Thomas)

	INTERVAL	unit	TO	unit		(SQL92)(Thomas)

	DOUBLE	PRECISION,	INTERVAL,	CHARACTER,		CHARACTER	VARYING	(SQL92)(Thomas)

	FLOAT(p)		DECIMAL(p,s),	NUMERIC(p,s)	(SQL92)(Thomas)	

	EXTRACT(),	POSITION(),	SUBSTRING(),		TRIM()	(SQL92)(Thomas)

	CURRENT_DATE,	CURRENT_TIME,	CURRENT_TIMESTAMP	(SQL92)(Thomas)

	UNION,	HAVING,	INNER		OUTER	JOIN		(SQL92)(Thomas)

	SQL92		(Thomas)



	timespan/reltime		hh:mm:ss		(Thomas)

	lseg,	path,	polygon		center()		(Thomas)

	circle-polygon,	polygon-polygon		distance()		(Thomas)

	(Thomas)

	circle-box		(Thomas)	

	(Thomas)

	"<->"		"<===>"	(Thomas)

">^"		"above"		"!^"		"<^"		"below"		"!|"	(Thomas)

	(Thomas)

	circle(box)		poly(circle)	(Thomas)

	(Bruce	&	Vadim)

	(Bruce)

	(Bruce)

	(Bruce)	

	open()		(Bruce)

psql:			PAGER		\h		\?,\C	

	tty		psql	pager	(Bruce)

	entab		(Bruce)

	(Vadim)

	(Vadim)

	AUTOINCREMENT/IDENTITY		(Vadim)

MOVE		(Vadim)	

-------------------

HP-UX	10		(Vladimir	Turin)

	SCO		(Daniel	Harris)

MkLinux		(Tatsuo	Ishii)

	"length"		"width"	(Thomas)

	(Thomas)

	INSTALL		(Bruce)

	/usr/ucb	(Bruce)

	c++		(Thomas)

	-o		psql		(Bruce)

	(Bruce)	

	NAMEDATALEN		(Bruce)

	15		pg_proc		(Bruce)

	strNcpy()		(Bruce)

	(void)		(Bruce)

	(Marc)

	fd.c		fopen()		(Bruce)

	(Bruce)

	#ifdef	NOT_USED		(Bruce)

	difftime()		SunOS	(Bruce	&	Thomas)

	Digital	Unix

pg_dumpall		(Bruce)

	pg_attribute.attnvals		attdispersion	(Bruce)

"intro/unix"		"pgintro"	(Bruce)

"built-in"		"pgbuiltin"(Bruce)



"drop"		"drop_table"(Bruce)

	"create_trigger",	"drop_trigger"		(Thomas)

	(Vadim	&	Thomas)

	(Thomas)

	PGINDENT		(Bruce)

	*.c		*.h		PGINDENT	(Bruce)

	/src/tools		(Bruce)

SPI		(Vadim	&	D'Arcy)	

	6.2.1 	6.1.1
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	E.	



E.303.		6.1.1

:	 1997-07-22



E.303.1.		6.1		6.1.1

v6.1/		v6.1	v6.1



E.303.2.	

	SET	(Thomas)

	pg_dump/pg_dumpall	/	(Bruce)

	psql	\connect	

	initdb	--debug	(Yoshihiko	Ichikawa)

lextest		(Bruce)

hash		(Vadim)

/	(Thomas)

	(Thomas,	Bruce,	Tatsuo)

	(Thomas)

/	(Thomas)	

psql		\d		(Bruce)

psql		(Bruce)

	\g		psql		(Bruce)

	(Thomas,	Tatsuo)

	Solaris		(Yoshihiko	Ichikawa)

	(Bruce)

pg_dumpall		(Bruce)	

	6.2 	6.1



PostgreSQL	9.6.0	
	E.	



E.304.		6.1

:	 1997-06-08

	 PostgreSQL		6.1	

	 PostgreSQL	datetime,	timespan,	 circle	Pointsboxes,	paths,

	polygons		 	misc.out		polygon	

PostgreSQL	6.1						 set	geqo	to

'off'		 reset	geqo	

		 ./expected/*.out	

float8		 pow()		 exp()	underflow

"" "" "" 		diff	 "" 	(Linux/gcc/i686)



E.304.1.		6.1

6.06.1

1.*1.091.02	COPY	



E.304.2.	

Bug	

---------

	float8	/	(Bruce)

	(Vadim)

SIGPIPE		(Darren)

	(Sven)

	btree		NULL	(Vadim)

	(D'Arcy)

select	SUM(x)		NULL	(Thomas)

	bug		(Vadim)	

	<		<=		(Vadim)

	(Vadim)

	(Vadim)

	hashjoin	(Vadim)

	abstime		btree	(Vadim)

	(Raymond)

	(Vadim)

	rtree	(Vadim)

	gist	(Vadim,	Andrea)

	(Vadim,	Massimo)	

	(Vadim)

	(Vadim,	Massimo)

	(Vadim)

	btree		(Vadim)

	vacuum		(Vadim)

	SELECT	varchar()/char()	INTO	TABLE			(Bruce)

	Purify		psql,	pg_dump,		libpq		(Igor)	

------------

	(Bruce)

	btree		(Paul)

BTREE	UNIQUE		(Vadim)

	(Massimo)

libpg++		(Leo)

	GEQO		(Martin)

	WARN		(Marc)

update	x=-3	(Bruce)

	(Bruce,Thomas,Dan)

	(Darren)	

	Oracle		(Edmund)



	(Dan)

no	such	class		insufficient	privilege		(Dan)

	ANSI		(Dan)

	ANSI		(Thomas)

	(Martin)

	btree		(Vadim)

	SET	var	TO	value		(Martin)

	(Dan)

	(Oleg)	

	SEQUENCE		(Vadim)

GROUP	BY		(Vadim)

	(Thomas,Marc)

	(Vadim)

	psql	\z	grant/permit		(Marc)

	MONEY		(D'Arcy,Thomas)

tcp		(Vadim)

	VACUUM		(Vadim)		

	(Thomas,Keith)

	(Thomas)

	datestyle		(Thomas,Vadim,Martin)

	(Thomas)

	(Thomas)

	btree		(Vadim)

	pg_dumpall		(Bruce)

	SET	GEQO=#		R_PLANS		(Vadim)

	(!GEQO)		(Vadim)

	SQL		(Bruce)

	SET,	SHOW,	RESET		(Thomas,Vadim)

	\connect	database	USER	

	destroydb	-i		(Igor)

	\dt		\di	psql		(Darren)

SELECT	"\n"		(A.	Duursma)

	(Thomas)	

-------------------

	(Marc)

	readline			(Marc)

	OS		(Marc)

	OS		(Marc)

	Makefile.global	(Marc)

	(Marc)

nextstep		(Gregor	Hoffleit)

	Windows		(Bruce)

	postmaster	-e		postgres	-e		(Bruce)

	front/backends		(Martin)	

	eBones,	international	Kerberos(Jun)

	c++		(Bruce)



	buggy	flex	(Bruce)

DG/UX,	Ultrix,	IRIX,	AIX	

	6.1.1 	6.0
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E.305.		6.0

:	 1997-01-29

	 PostgreSQL	/



E.305.1.		1.09		6.0

1.096.0



E.305.2.		1.09		6.0

	1.*		1.09		1.02		COPY	



E.305.3.	

Bug	

---------

ALTER	TABLE	bug	-		postgres	

	vacuum		(Bruce)

	(Kurt)

	btree	range/non-range	bug	(Dan)

	pg_log	

	lo_export()		(Bruce)

	(Kurt)

	ALTER	TABLE	...	char(3)	bug	(Bruce)	

	EXPLAIN		full_path	

	acl	

	Purify		(Kurt)

	NOTIFY	

	asserts

	parser/analyze	

Pg_dump	-d		NULL	(Bruce)

	SELECT	NULL		(Bruce)	

	INSERT	...	SELECT	columns	

psql	\g	filename		(Bruce)

psql	

	OID

SELECT	*	INTO	TABLE	.	GROUP/ORDER	BY		(Bruce)

	(Bruce)

	"	"		(Bruce)

------------

	EXPLAIN		(Bruce)

	UNIQUE		(Dan)

	hostname/user		hostname		user

	<>		!=	(Bruce)

	"select	oid,*	from	table"

	BY,ORDER	BY		table.column	(Bruce)

	COPY	(Bryan)

	GROUP	BY		(Bruce)

	(Vadim)



	(Bryan)

	libpq		''		null	(Bruce)

	postgres		destroydb		createdb	

	C		(Bryan)

	COPY	(Bryan)

pg_time		pg_log	(Vadim	&	Erich)

	2		(Bruce)

	float4		float8	(Bruce)

	postmaster		European	

	aggregate/GROUP		'select	sum(func(x),sum(x+y)	from	z'

Gist		(Marc)

	(Bryan)

	BETWEEN		(Bruce)

	IN		(Bruce)

libpq		PQgetisnull()	(Bruce)

	libpq++

	initdb	(Bryan)

Pg_dump		OID	(Bruce)

Pg_dump		(Bruce)

Pg_dumpall	

	NULL		Pginterface	(Bruce)

	postmaster		root	

psql	\h		\?		(Bruce)

psql		(Bruce)

psql		(Bruce)

psql	char(3)		\d		(bp)char		(Bruce)

psql		(Bryan?)

psql		(Bruce)

	vacuum	(Vadim)

	(Bruce)

	(Bryan)

HBA		(Bryan)

	(Bryan)

	vacuum	(Vadim)

vacuum		VERBOSE		(Bruce)

-------------------

	Makefile.global		(Bruce)

	oid		#define	

	sparc		solaris		(Kurt)

Gcc	-Wall	

	reorganization/reduction	(Marc)

Make		(Bryan)

Makefile		(Bryan,	Marc)

	bsdi_2_1		bsdi	(Bruce)	



	Postgres95		PostgreSQL

	config.h		(Marc,	Bryan)

PG_VERSION		6.0		postmaster	

	Ultrix,	DG/UX,	AIX,		Solaris

	#define		#define

	OID	(Dan)

	(Dan)

	os		#define

	generation/location	(Bryan,	Marc)

	(Bryan,	Marc)

/

	6.1 	1.09
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E.306.		1.09

:	 1996-11-04

	1.02		1.09			6.0		1.02.1		1.09	

	6.0 	1.02
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E.307.		1.02

:	 1996-08-01



E.307.1.		1.02		1.02.1

	1.02.1		'copy'		 ASCII	

:	 	 Postgres95	1.01		1.02		 Postgres95	1.02.1	
	 Postgres95	1.02.1		

	 Postgres95		1.01		1.02		1.02.1		

1.	 	1.02.1	postmaster

2.	 	1.01		1.02		1.02.1			1.01		1.02		1.02.1		
psql		1.01		1.02		 testdb		

%	psql	testdb	-f	addfunc.sql

	1.02			1.02		



E.307.2.	/

	pg_dump	 copy	tablename	to	stdout		ASCII		 sed		

'.''\.'''		NULL	copy	

sed	's/^\.$/\\./g'	<in_file	>out_file

	

--	agc

--		varchar	(in	1.02),		bpchar	(in	1.02.1)

create	operator	~*	(leftarg	=	bpchar,	rightarg	=	text,	procedure	=	texticregexeq);

create	operator	!~*	(leftarg	=	bpchar,	rightarg	=	text,	procedure	=	texticregexne);

create	operator	~*	(leftarg	=	varchar,	rightarg	=	text,	procedure	=	texticregexeq);

create	operator	!~*	(leftarg	=	varchar,	rightarg	=	text,	procedure	=	texticregexne);



E.307.3.	

	*	

	*		CVS		ftp.ki.net

	*	psql	(	libpq	)	HTML

	*	pg_dump	/

	*	psql		shell	

	*	/

	*	NULL	//	/

	*	TCL/TK		shell		tck7.4/tk4.0		tcl7.5/tk4.1	

Bug	

	*	

	*	

	*		NULL	

	*	Makefile	

	*		SolarisX86	

	*		BSD/OS	2.1	

	*		DG/UX	

	1.09 	1.01
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E.308.		1.01

:	 1996-02-23



E.308.1.		1.0		1.01

Postgres95	1.0		 Postgres95	1.01	

	 Postgres95	1.01		

	 Postgres95		1.0		 Postgres95		1.01	

1.	 	 src/Makefile.global		 NAMEDATALEN	16	 OIDNAMELEN		20

2.	 HBA

1.	 	 $PGDATA			 pg_hba			 src/libpq/pg_hba	

2.	 	 src/Makefile.global	

HBA	=	1

HBA	ABout-of-the-box	1.011.0

3.	 	1.01	 initdb	

4.	 	1.0		postmaster		 $PGDATA	

5.	 	 PGDATA		1.0			1.01	

6.	 	 $PGDATA/PG_VERSION		5.0		5.1



7.	 	1.01		postmaster

8.	 	1.01		1.0			1.0		1.01		1.0_to_1.01.sql		
1.0	 testdbpsql	

%	psql	testdb	-f	1.0_to_1.01.sql

--	add	builtin	functions	that	are	new	to	1.01

create	function	int4eqoid	(int4,	oid)	returns	bool	as	'foo'

language	'internal';

create	function	oideqint4	(oid,	int4)	returns	bool	as	'foo'

language	'internal';

create	function	char2icregexeq	(char2,	text)	returns	bool	as	'foo'

language	'internal';

create	function	char2icregexne	(char2,	text)	returns	bool	as	'foo'

language	'internal';

create	function	char4icregexeq	(char4,	text)	returns	bool	as	'foo'

language	'internal';

create	function	char4icregexne	(char4,	text)	returns	bool	as	'foo'

language	'internal';

create	function	char8icregexeq	(char8,	text)	returns	bool	as	'foo'

language	'internal';

create	function	char8icregexne	(char8,	text)	returns	bool	as	'foo'

language	'internal';

create	function	char16icregexeq	(char16,	text)	returns	bool	as	'foo'

language	'internal';



create	function	char16icregexne	(char16,	text)	returns	bool	as	'foo'

language	'internal';

create	function	texticregexeq	(text,	text)	returns	bool	as	'foo'

language	'internal';

create	function	texticregexne	(text,	text)	returns	bool	as	'foo'

language	'internal';

--	add	builtin	functions	that	are	new	to	1.01

create	operator	=	(leftarg	=	int4,	rightarg	=	oid,	procedure	=	int4eqoid);

create	operator	=	(leftarg	=	oid,	rightarg	=	int4,	procedure	=	oideqint4);

create	operator	~*	(leftarg	=	char2,	rightarg	=	text,	procedure	=	char2icregexeq);

create	operator	!~*	(leftarg	=	char2,	rightarg	=	text,	procedure	=	char2icregexne);

create	operator	~*	(leftarg	=	char4,	rightarg	=	text,	procedure	=	char4icregexeq);

create	operator	!~*	(leftarg	=	char4,	rightarg	=	text,	procedure	=	char4icregexne);

create	operator	~*	(leftarg	=	char8,	rightarg	=	text,	procedure	=	char8icregexeq);

create	operator	!~*	(leftarg	=	char8,	rightarg	=	text,	procedure	=	char8icregexne);

create	operator	~*	(leftarg	=	char16,	rightarg	=	text,	procedure	=	char16icregexeq);

create	operator	!~*	(leftarg	=	char16,	rightarg	=	text,	procedure	=	char16icregexne);

create	operator	~*	(leftarg	=	text,	rightarg	=	text,	procedure	=	texticregexeq);

create	operator	!~*	(leftarg	=	text,	rightarg	=	text,	procedure	=	texticregexne);



E.308.2.	

	*	1.01		1.0		MIGRATION_from_1.0_to_1.01	

			1.01		1.0	

	*		PQdisplayTuples()		libpq		psql

	*		NeXT		(	SysVIPC	)

	*		CAST	..	AS	...	

	*		ASC		DESC	

	*		'internal'		CREATE	FUNCTION	CREATE	FUNCTION		C	

				Postgres	

	*		"name"		char16	

				src/Makefile.global		NAMEDATALEN	#define	

	*	

	*	($PGDATA/pg_hba)

				src/Makefile.global		HBA=1

	*		Henry	Spencer	

			

	*		~*		!~*

	*	pg_dump		COPY		SELECT	

Bug	

	*		bug		WHERE	

	*		getuid		geteuid		uid	

	*	psql		-C	

	*		1-14

	1.02 	1.0
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E.309.		1.0

:	 1995-09-05



E.309.1.	

	*	Postgres	1.0	

				COPYRIGHT		Michael	Stonebraker	

	*		MM-DD-YYYY	(	EUROPEAN	STYLE		DD-MM-YYYY)	SQL-92	

	*	"delimiters"	

	*		sql	LIKE	

	*	copy		USING	DELIMITER	

	*		IRIX	5.3		Paul	Walmsley	

	*		pg_dump	libpq	

	*	\d		psql		Keith	Parks

	*		POSIX		Alistair	Crooks

	*	libpq++		William	Wanders	

Bug	

	*		userids		createuser	

	*	\c		psql	

	*		float4inc()		pg_proc	

	*		usecreatedb	

	*	

	*	

	*		kerberos		src/backend/Makefile

	*	libpq		kerberos	

	*	

	*		btree		

	1.01 Postgres95		0.03
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E.310.	Postgres95		0.03

:	 1995-07-21



E.310.1.	

	*		int4sum	SQL		sum

	*	CHANGE	ACL		GRANT/REVOKE	

	*		3.14	float4		float8

				float8

				float		float8	

	*	LIBPQ	

	*	pg_user		usesysid		int2		int4	Unix		id	

	*	netbsd/freebsd/bsd	o/s		BSD44_derived		Alistair	Crooks

	SQL	(	postgres95		SQL-92	) ∶
			*		SQL	smallint,	int(eger),	float,	real,

			char(N),	varchar(N),	date		time

				postgres	

																smallint	->	int2

																integer,	int	->	int4

																float,	real		->	float4

			char(N)		varchar(N)	char(N)	

	*	(')''		\'

	*		SQL	(MAX,	MIN,	AVG,	SUM,	COUNT)

				MAX	

	*		CHANGE	ACL	GRANT/REVOKE	

			-		"GROUP"		

																GRANT	SELECT	ON	foobar	TO	GROUP	my_group;

	'PUBLIC'	

	"WITH	GRANT	OPTION"

			-		insert/update	

						ACL_WORLD_DEFAULT	

																src/backend/utils/acl.h

					

Bug	

	*	bug

				COUNT		0		MAX/MIN		NULL	

	*		\;

	*	LISTEN/NOTIFY	

	*		NOTIFY	

	*		btree	

				Paul	Aoki



	*		EXPLAIN		"EXPLAIN	SELECT	*	FROM	EMP"

	*	WARN		NOTICE		src/backend/utils/elog.h	

								/*	define	ELOG_TIMESTAMPS	*/		

	*		"Either	no	such	class	or	insufficient	privilege"	

			

	*	

libpgtcl	

	*	-oid		"pg_result"	tcl	pg_result	-oid		oid

				INSERT	pg_result	-oid		""

	*		pg_lo*	tcl	pg_lo_open,	pg_lo_close,	pg_lo_creat,	

	*	flex/lex		flex		lex

				lexer

	*		Linux-ELF	

				kernel	1.2.10,	gcc	2.6.3,	libc	4.7.2,	flex	2.5.2,	bison	1.24

				ELF	

	*	ipcclean	

			ipcclean	ipcclean

	*		libpq	

	1.0 Postgres95		0.02
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E.311.	Postgres95		0.02

:	 1995-05-25



E.311.1.	

	

	*		SQL		'CREATE	DATABASE'		'CREATEDB'

				'DROP	DATABASE'		'DESTROYDB'

				'createdb'		'destroydb'	

	

	*	pgperl	-	a	Perl	(4.036)		Postgres95

	*	pg_dump	-	a		postgres	

				ASCII	

				Postgres	4.2		Postgres95	

		postgres95-beta-0.02	

	*	Alistair	Crooks		NetBSD	

	*	Mike	Tung		AIX	

	*	Jon	Forrest		Windows	NT	

	*	Brian	Gallew		Linux	ELF	

	bug	postgres95-beta-0.02	

	*		COPY	OUT		'.'		COPY	OUT	

	*		createuser		id

	*	SELECT	DISTINCT	

	*	Linux	

	*		'localhost'		PGHOST	

	*		\c		\l		psql	

	*	"pgtclsh"		src/bin/pgtclsh/Makefile	

	*	libpgtcl	

	*	SELECT	DISTINCT	INTO	TABLE	

	*	CREATE	TYPE		'variable'		internallength

	*		SELECT		1	

Postgres95		0.03 Postgres95		0.01
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E.312.	Postgres95		0.01

:	 1995-05-01

Postgres95		0.02
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	F.	

F.1.	adminpack
F.2.	auth_delay
F.3.	auto_explain
F.4.	bloom
F.5.	btree_gin
F.6.	btree_gist
F.7.	chkpass
F.8.	citext
F.9.	cube
F.10.	dblink
F.11.	dict_int
F.12.	dict_xsyn
F.13.	earthdistance
F.14.	file_fdw
F.15.	fuzzystrmatch
F.16.	hstore
F.17.	intagg
F.18.	intarray
F.19.	isn
F.20.	lo
F.21.	ltree
F.22.	pageinspect
F.23.	passwordcheck
F.24.	pg_buffercache
F.25.	pgcrypto
F.26.	pg_freespacemap
F.27.	pg_prewarm
F.28.	pgrowlocks
F.29.	pg_stat_statements
F.30.	pgstattuple
F.31.	pg_trgm
F.32.	pg_visibility
F.33.	postgres_fdw
F.34.	seg



F.35.	sepgsql
F.36.	spi
F.37.	sslinfo
F.38.	tablefunc
F.39.	tcn
F.40.	test_decoding
F.41.	tsearch2
F.42.	tsm_system_rows
F.43.	tsm_system_time
F.44.	unaccent
F.45.	uuid-ossp
F.46.	xml2

PostgreSQLcontrib	PostgreSQL	

contrib 	G

“world” 	2 	 contrib

make

make	install

make	check

PostgreSQL

make	installcheck

PostgreSQL	 postgresql-contrib



	SQL	

CREATE	EXTENSION	module_name;

	SQL	

SCHEMA	schema_name

PostgreSQL	9.1		9.1	

CREATE	EXTENSION	module_name	FROM	unpackaged;

	9.1	 ALTER	EXTENSION 	36.15	

"" shared_preload_libraries

Postgres95		0.01 adminpack
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F.1.	adminpack

adminpack pgAdmin

	F-1 	 	 	9-86 	

	F-1.	 adminpack	

pg_catalog.pg_file_write(filename	text,

data	text,	append	boolean)
bigint

pg_catalog.pg_file_rename(oldname	text,

newname	text	[,	archivename	text])
boolean

pg_catalog.pg_file_unlink(filename	text) boolean

pg_catalog.pg_logdir_ls()
setof

record
log_directory

pg_file_writedata	 filename append	 append

pg_file_rename	 archivename	NULL	 oldname

archivename	 newnamearchivename	 oldname	

newname	

pg_file_unlink	 unlink()	

pg_logdir_lslog_directory		

%d_%H%M%S.log

The	functions	shown	in		F-2 	 	

pgAdmin



	F-2.		 adminpack	

pg_catalog.pg_file_read(filename

text,	offset	bigint,	nbytes

bigint)

text pg_read_file()

pg_catalog.pg_file_length(filename

text)
bigint pg_stat_file()size

pg_catalog.pg_logfile_rotate() integer

Alternate	name	for
pg_rotate_logfile()

	 	0		1	

auth_delay
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F.2.	auth_delay

auth_delay

postgresql.confshared_preload_libraries



F.2.1.	

auth_delay.milliseconds	(int)

0

postgresql.conf

#	postgresql.conf

shared_preload_libraries	=	'auth_delay'

auth_delay.milliseconds	=	'500'



F.2.2.	

KaiGai	Kohei	<kaigai@ak.jp.nec.com>

adminpack auto_explain

mailto:kaigai@ak.jp.nec.com
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F.3.	auto_explain

auto_explain	 EXPLAIN

	SQL		

LOAD	'auto_explain';

postgresql.confsession_preload_libraries

shared_preload_librariesauto_explain	 	



F.3.1.	

auto_explain auto_explain.log_min_duration

auto_explain.log_min_duration	(integer)

auto_explain.log_min_duration 250ms

250ms	

auto_explain.log_analyze	(boolean)

auto_explain.log_analyzeEXPLAIN	ANALYZE EXPLAIN

:	

auto_explain.log_buffers	(boolean)

auto_explain.log_buffers	

auto_explain.log_analyze	

auto_explain.log_timing	(boolean)

auto_explain.log_timing	

auto_explain.log_analyze	

auto_explain.log_triggers	(boolean)



auto_explain.log_triggers	

auto_explain.log_verbose	(boolean)

auto_explain.log_verbose EXPLAINVERBOSE

auto_explain.log_format	(enum)

auto_explain.log_formatEXPLAIN textxmljsonyaml

auto_explain.log_nested_statements	(boolean)

auto_explain.log_nested_statements

auto_explain.sample_rate	(real)

auto_explain.sample_rate	auto_explain	 	1	

postgresql.conf

#	postgresql.conf

session_preload_libraries	=	'auto_explain'

auto_explain.log_min_duration	=	'3s'



F.3.2.	

postgres=#	LOAD	'auto_explain';

postgres=#	SET	auto_explain.log_min_duration	=	0;

postgres=#	SET	auto_explain.log_analyze	=	true;

postgres=#	SELECT	count(*)

											FROM	pg_class,	pg_index

											WHERE	oid	=	indrelid	AND	indisunique;

LOG:		duration:	3.651	ms		plan:

		Query	Text:	SELECT	count(*)

														FROM	pg_class,	pg_index

														WHERE	oid	=	indrelid	AND	indisunique;

		Aggregate		(cost=16.79..16.80	rows=1	width=0)	(actual	time=3.626..3.627	rows=1	loops=1)

				->		Hash	Join		(cost=4.17..16.55	rows=92	width=0)	(actual	time=3.349..3.594	rows=92	loops=1)

										Hash	Cond:	(pg_class.oid	=	pg_index.indrelid)

										->		Seq	Scan	on	pg_class		(cost=0.00..9.55	rows=255	width=4)	(actual	time=0.016..0.140	rows=255	loops=1)

										->		Hash		(cost=3.02..3.02	rows=92	width=4)	(actual	time=3.238..3.238	rows=92	loops=1)

																Buckets:	1024		Batches:	1		Memory	Usage:	4kB

																->		Seq	Scan	on	pg_index		(cost=0.00..3.02	rows=92	width=4)	(actual	time=0.008..3.187	rows=92	loops=1)

																						Filter:	indisunique



F.3.3.	

Takahiro	Itagaki	<itagaki.takahiro@oss.ntt.co.jp>

auth_delay bloom

mailto:itagaki.takahiro@oss.ntt.co.jp
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F.4.	bloom

bloom

	btree		btree		bloom		btree	

http://en.wikipedia.org/wiki/Bloom_filter


F.4.1.	

bloomWITH

length

80 4096

col1	—	col32

2 4095



F.4.2.	

CREATE	INDEX	bloomidx	ON	tbloom	USING	bloom	(i1,i2,i3)

							WITH	(length=80,	col1=2,	col2=2,	col3=4);

	80		i1		i2		2		i3		4	

	btree		btree	

=#	CREATE	TABLE	tbloom	AS

			SELECT

					(random()	*	1000000)::int	as	i1,

					(random()	*	1000000)::int	as	i2,

					(random()	*	1000000)::int	as	i3,

					(random()	*	1000000)::int	as	i4,

					(random()	*	1000000)::int	as	i5,

					(random()	*	1000000)::int	as	i6

			FROM

		generate_series(1,10000000);

SELECT	10000000

=#	CREATE	INDEX	bloomidx	ON	tbloom	USING	bloom	(i1,	i2,	i3,	i4,	i5,	i6);

CREATE	INDEX

=#	SELECT	pg_size_pretty(pg_relation_size('bloomidx'));

	pg_size_pretty

----------------

	153	MB

(1	row)

=#	CREATE	index	btreeidx	ON	tbloom	(i1,	i2,	i3,	i4,	i5,	i6);

CREATE	INDEX

=#	SELECT	pg_size_pretty(pg_relation_size('btreeidx'));

	pg_size_pretty

----------------

	387	MB

(1	row)



=#	EXPLAIN	ANALYZE	SELECT	*	FROM	tbloom	WHERE	i2	=	898732	AND	i5	=	123451;

																																																	QUERY	PLAN

------------------------------------------------------------------------------------------------------------

	Seq	Scan	on	tbloom		(cost=0.00..213694.08	rows=1	width=24)	(actual	time=1445.438..1445.438	rows=0	loops=1)

			Filter:	((i2	=	898732)	AND	(i5	=	123451))

			Rows	Removed	by	Filter:	10000000

	Planning	time:	0.177	ms

	Execution	time:	1445.473	ms

(5	rows)

	btree	

=#	EXPLAIN	ANALYZE	SELECT	*	FROM	tbloom	WHERE	i2	=	898732	AND	i5	=	123451;

																																																											QUERY	PLAN

--------------------------------------------------------------------------------------------------------------------------------

	Index	Only	Scan	using	btreeidx	on	tbloom		(cost=0.56..298311.96	rows=1	width=24)	(actual	time=445.709..445.709	rows=0	loops=1)

			Index	Cond:	((i2	=	898732)	AND	(i5	=	123451))

			Heap	Fetches:	0

	Planning	time:	0.193	ms

	Execution	time:	445.770	ms

(5	rows)

bloom		btree	

=#	EXPLAIN	ANALYZE	SELECT	*	FROM	tbloom	WHERE	i2	=	898732	AND	i5	=	123451;

																																																								QUERY	PLAN

---------------------------------------------------------------------------------------------------------------------------

	Bitmap	Heap	Scan	on	tbloom		(cost=178435.39..178439.41	rows=1	width=24)	(actual	time=76.698..76.698	rows=0	loops=1)

			Recheck	Cond:	((i2	=	898732)	AND	(i5	=	123451))

			Rows	Removed	by	Index	Recheck:	2439

			Heap	Blocks:	exact=2408

			->		Bitmap	Index	Scan	on	bloomidx		(cost=0.00..178435.39	rows=1	width=0)	(actual	time=72.455..72.455	rows=2439	loops=1)

									Index	Cond:	((i2	=	898732)	AND	(i5	=	123451))

	Planning	time:	0.475	ms

	Execution	time:	76.778	ms

(8	rows)



	2439	

btree	btree		btree	

=#	EXPLAIN	ANALYZE	SELECT	*	FROM	tbloom	WHERE	i2	=	898732	AND	i5	=	123451;

																																																										QUERY	PLAN

------------------------------------------------------------------------------------------------------------------------------

	Bitmap	Heap	Scan	on	tbloom		(cost=9.29..13.30	rows=1	width=24)	(actual	time=0.148..0.148	rows=0	loops=1)

			Recheck	Cond:	((i5	=	123451)	AND	(i2	=	898732))

			->		BitmapAnd		(cost=9.29..9.29	rows=1	width=0)	(actual	time=0.145..0.145	rows=0	loops=1)

									->		Bitmap	Index	Scan	on	tbloom_i5_idx		(cost=0.00..4.52	rows=11	width=0)	(actual	time=0.089..0.089	rows=10	loops=1)

															Index	Cond:	(i5	=	123451)

									->		Bitmap	Index	Scan	on	tbloom_i2_idx		(cost=0.00..4.52	rows=11	width=0)	(actual	time=0.048..0.048	rows=8	loops=1)

															Index	Cond:	(i2	=	898732)

	Planning	time:	2.049	ms

	Execution	time:	0.280	ms

(9	rows)

	btree		214	MB	1.2GB	8	



F.4.3.	

CREATE	OPERATOR	CLASS	text_ops

DEFAULT	FOR	TYPE	text	USING	bloom	AS

				OPERATOR				1			=(text,	text),

				FUNCTION				1			hashtext(text);



F.4.4.	

int4text

=



F.4.5.	

Teodor	Sigaev	<teodor@postgrespro.ru>,	Postgres	Professional,	Moscow,

Russia

Alexander	Korotkov	<a.korotkov@postgrespro.ru>,	Postgres	Professional,

Moscow,	Russia

Oleg	Bartunov	<obartunov@postgrespro.ru>,	Postgres	Professional,

Moscow,	Russia

auto_explain btree_gin

mailto:teodor@postgrespro.ru
mailto:a.korotkov@postgrespro.ru
mailto:obartunov@postgrespro.ru
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F.5.	btree_gin

btree_gin	 int2int4int8float4	float8timestamp	with	time	zone

without	time	zonetime	with	time	zone	time	without	time

zonedateinterval	oidmoney"char"	varchartextbyteabit	varbitmacaddrinet

cidr	B		GIN	

	B		B		GIN		GIN		GIN		B	
GIN		AND	



F.5.1.	

CREATE	TABLE	test	(a	int4);

--	create	index

CREATE	INDEX	testidx	ON	test	USING	GIN	(a);

--	query

SELECT	*	FROM	test	WHERE	a	<	10;



F.5.2.	

Teodor	Sigaev <teodor@stack.net>	Oleg

Bartunov <oleg@sai.msu.su>

http://www.sai.msu.su/~megera/oddmuse/index.cgi/Gin

bloom btree_gist

mailto:teodor@stack.net
mailto:oleg@sai.msu.su
http://www.sai.msu.su/~megera/oddmuse/index.cgi/Gin
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F.6.	btree_gist

btree_gist	 int2int4int8float4	float8numerictimestamp	with	time	zone

timestamp	without	time	zonetime	with	time	zone	time	without	time

zonedateinterval	oidmoneychar	varchartextbyteabit	varbitmacaddrinet

cidr	B		GiST	

	B		B		B		GiST		GiST	
	GiST		GiST	

	B	 btree_gist<>""

btree_gist<->	GiST	 int2int4	

float8timestamp	with	time	zone	timestamp	without	time	zone	time

without	time	zonedateinterval	oidmoney



F.6.1.	

btree_gistbtree

CREATE	TABLE	test	(a	int4);

--	create	index

CREATE	INDEX	testidx	ON	test	USING	GIST	(a);

--	query

SELECT	*	FROM	test	WHERE	a	<	10;

--	nearest-neighbor	search:	find	the	ten	entries	closest	to	"42"

SELECT	*,	a	<->	42	AS	dist	FROM	test	ORDER	BY	a	<->	42	LIMIT	10;

=>	CREATE	TABLE	zoo	(

		cage			INTEGER,

		animal	TEXT,

		EXCLUDE	USING	GIST	(cage	WITH	=,	animal	WITH	<>)

);

=>	INSERT	INTO	zoo	VALUES(123,	'zebra');

INSERT	0	1

=>	INSERT	INTO	zoo	VALUES(123,	'zebra');

INSERT	0	1

=>	INSERT	INTO	zoo	VALUES(123,	'lion');

ERROR:		conflicting	key	value	violates	exclusion	constraint	"zoo_cage_animal_excl"

DETAIL:		Key	(cage,	animal)=(123,	lion)	conflicts	with	existing	key	(cage,	animal)=(123,	zebra).

=>	INSERT	INTO	zoo	VALUES(124,	'lion');

INSERT	0	1



F.6.2.	

Teodor	Sigaev <teodor@stack.net>	 Oleg

Bartunov <oleg@sai.msu.su>	 Janko

Richter <jankorichter@yahoo.de>

http://www.sai.msu.su/~megera/postgres/gist/

btree_gin chkpass

mailto:teodor@stack.net
mailto:oleg@sai.msu.su
mailto:jankorichter@yahoo.de
http://www.sai.msu.su/~megera/postgres/gist/
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F.7.	chkpass

chkpass

Unix crypt()

chkpass

test=#	create	table	test	(p	chkpass);

CREATE	TABLE

test=#	insert	into	test	values	('hello');

INSERT	0	1

test=#	select	*	from	test;

							p

----------------

	:dVGkpXdOrE3ko

(1	row)

test=#	select	raw(p)	from	test;

						raw

---------------

	dVGkpXdOrE3ko

(1	row)

test=#	select	p	=	'hello'	from	test;

	?column?

----------

	t

(1	row)



test=#	select	p	=	'goodbye'	from	test;

	?column?

----------

	f

(1	row)



F.7.1.	

D'Arcy	J.M.	Cain	(<darcy@druid.net>)

btree_gist citext

mailto:darcy@druid.net
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F.8.	citext

citext citext lower text



F.8.1.	

PostgreSQLlower

SELECT	*	FROM	tab	WHERE	lower(col)	=	LOWER(?);

	SQL	 lower

lower

UNIQUEPRIMARY	KEY

citext	SQL	 lower text citext LC_CTYPE lower



F.8.2.	

CREATE	TABLE	users	(

				nick	CITEXT	PRIMARY	KEY,

				pass	TEXT			NOT	NULL

);

INSERT	INTO	users	VALUES	(	'larry',		md5(random()::text)	);

INSERT	INTO	users	VALUES	(	'Tom',				md5(random()::text)	);

INSERT	INTO	users	VALUES	(	'Damian',	md5(random()::text)	);

INSERT	INTO	users	VALUES	(	'NEAL',			md5(random()::text)	);

INSERT	INTO	users	VALUES	(	'Bjørn',		md5(random()::text)	);

SELECT	*	FROM	users	WHERE	nick	=	'Larry';

nicklarryLarrySELECT



F.8.3.	

citext lower lower

citext

citext

regexp_matches()

regexp_replace()

regexp_split_to_array()

regexp_split_to_table()

replace()

split_part()

strpos()

translate()

	regexp	 "c" text



F.8.4.	

citextLC_CTYPE	Unicode	 citext

PostgreSQL	9.1	 citextCOLLATE citextCOLLATE

LC_CTYPE COLLATE	"default" COLLATE

citexttext	B	 lower

citextsearch_path public text



F.8.5.	

David	E.	Wheeler	<david@kineticode.com>

	Donald	Fraser	 citext

chkpass cube

mailto:david@kineticode.com
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F.9.	cube

cube



F.9.1.	

	F-3 cube xy

	F-3.	

x

(x)

x1,x2,...,xn n-

(x1,x2,...,xn)

(x),(y) xy

[(x),(y)]

(x1,...,xn),(y1,...,yn) 	n-

[(x1,...,xn),(y1,...,yn)]

"	—	" cube

[(x),(y)][	(	x	),	(	y	)	]



F.9.2.	

	64		16	



F.9.3.	

	F-4 cube

	F-4.	

a	=	b boolean 	a		b	
a	&&	b boolean 	a		b	
a	@>	b boolean 	a			b
a	<@	b boolean 	a		b	
a	<	b boolean 	a		b
a	<=	b boolean 	a		b
a	>	b boolean 	a		b
a	>=	b boolean 	a		b
a	<>	b boolean 	a		b
a	->	n float8 n	1	

a	~>	n float8
"" n	 "	—	"

a	<->	b float8 a		b	

a	<#>	b float8
a		b	taxicab	L1	

a	<=>	b float8 a		b	L-inf	

	PostgreSQL	8.2	 @><@@~

<>= cube	b- cube	UNIQUE	



cubecube	GiST	 cube	GiST	WHERE=&&@><@

cube	GiST	ORDER	BY<-><#><=>	3-D	(0.5,	0.5,	0.5)

SELECT	c	FROM	test	ORDER	BY	c	<->	cube(array[0.5,0.5,0.5])	LIMIT	1;

~>

SELECT	c	FROM	test	ORDER	BY	c	~>	1	LIMIT	5;

	2-D	

SELECT	c	FROM	test	ORDER	BY	c	~>	3	DESC	LIMIT	5;

	F-5

	F-5.	

cube(float8) cube cube(1)	==	'(1)'

cube(float8,

float8)
cube cube(1,2)	==	'(1),(2)'

cube(float8[]) cube
cube(ARRAY[1,2])	==

'(1,2)'

cube(float8[],

float8[])
cube

cube(ARRAY[1,2],

ARRAY[3,4])	==	'(1,2),

(3,4)'

cube(cube,	float8) cube
cube('(1,2),(3,4)'::cube,

5)	==	'(1,2,5),(3,4,5)'

cube(cube,	float8, cube cube('(1,2),(3,4)'::cube,



float8) 5,	6)	==	'(1,2,5),(3,4,6)'

cube_dim(cube) integer
cube_dim('(1,2),(3,4)')	==

'2'

cube_ll_coord(cube,

integer)
float8 	 n

cube_ll_coord('(1,2),

(3,4)',	2)	==	'2'

cube_ur_coord(cube,

integer)
float8 n

cube_ur_coord('(1,2),

(3,4)',	2)	==	'4'

cube_is_point(cube) boolean 	

cube_distance(cube,

cube)
float8 	

cube_subset(cube,

integer[])
cube

cube_subset(cube('(1,3,5),

(6,7,8)'),	ARRAY[2])	==

'(3),(7)'

cube_subset(cube('(1,3,5),

(6,7,8)'),	ARRAY[3,2,1,1])

==	'(5,3,1,1),(8,7,6,6)'

cube_union(cube,

cube)
cube 	

cube_inter(cube,

cube)
cube 	

cube_enlarge(c

cube,	r	double,	n

integer)

cube

rn

rr

r<	0

nr	>=
0	 n

	0	

cube_enlarge('(1,2),

(3,4)',	0.5,	3)	==

'(0.5,1.5,-0.5),

(3.5,4.5,0.5)'



F.9.4.	

select	cube_union('(0,5,2),(2,3,1)',	'0');

cube_union

-------------------

(0,	0,	0),(2,	5,	2)

(1	row)

select	cube_inter('(0,-1),(1,1)',	'(-2),(2)');

cube_inter

-------------

(0,	0),(1,	0)

(1	row)

cube_union('(0,5,2),(2,3,1)','(0,0,0),(0,0,0)');

cube_inter('(0,-1),(1,1)','(-2,0),(2,0)');

,	

select	cube_contains('(0,0),(1,1)',	'0.5,0.5');

cube_contains

--------------

t

(1	row)



F.9.5.	

sql/cube.sql

	100	 cubedata.h



F.9.6.	

Gene	Selkov,	Jr.	 <selkovjr@mcs.anl.gov>

	Joe	Hellerstein	 http://db.cs.berkeley.edu/jmh/	GiST
http://gist.cs.berkeley.edu/	Andy	Dong	Illustra		Postgres	

	Bruno	Wolff	III	 <bruno@wolff.to>	2002		8/9	

	Joshua	Reich	 <josh@root.net>		2006		7	 cube(float8[],

float8[])	V0		V1	

citext dblink

mailto:selkovjr@mcs.anl.gov
http://db.cs.berkeley.edu/jmh/
http://gist.cs.berkeley.edu/
mailto:bruno@wolff.to
mailto:josh@root.net
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	F.	



F.10.	dblink

dblink_connect	--	
dblink_connect_u	--	
dblink_disconnect	--	
dblink	--	
dblink_exec	--	
dblink_open	--	
dblink_fetch	--	
dblink_close	--	
dblink_get_connections	--		dblink	
dblink_error_message	--	
dblink_send_query	--	
dblink_is_busy	--	
dblink_get_notify	--	
dblink_get_result	--	
dblink_cancel_query	--	
dblink_get_pkey	--	
dblink_build_sql_insert	--			INSERT	
dblink_build_sql_delete	--		DELETE	
dblink_build_sql_update	--		UPDATE	

dblinkPostgreSQL

postgres_fdw

cube dblink_connect
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dblink_connect



dblink_connect	--	



dblink_connect(text	connstr)		text

dblink_connect(text	connname,	text	connstr)		text



dblink_connect()PostgreSQL libpq

dblink_fdw



connname

connstr

libpq-	 hostaddr=127.0.0.1	port=5432	dbname=mydb	user=postgres

password=mypasswd	32.1.1	



OK



dblink_connect dblink_connect_u

dblink



SELECT	dblink_connect('dbname=postgres');

	dblink_connect

----------------

	OK

(1	row)

SELECT	dblink_connect('myconn',	'dbname=postgres');

	dblink_connect

----------------

	OK

(1	row)

--	FOREIGN	DATA	WRAPPER	functionality

--	Note:	local	connection	must	require	password	authentication	for	this	to	work	properly

--							Otherwise,	you	will	receive	the	following	error	from	dblink_connect():

--							----------------------------------------------------------------------

--							ERROR:		password	is	required

--							DETAIL:		Non-superuser	cannot	connect	if	the	server	does	not	request	a	password.

--							HINT:		Target	server's	authentication	method	must	be	changed.

CREATE	SERVER	fdtest	FOREIGN	DATA	WRAPPER	dblink_fdw	OPTIONS	(hostaddr	'127.0.0.1',	dbname	'contrib_regression');

CREATE	USER	regress_dblink_user	WITH	PASSWORD	'secret';

CREATE	USER	MAPPING	FOR	regress_dblink_user	SERVER	fdtest	OPTIONS	(user	'regress_dblink_user',	password	'secret');

GRANT	USAGE	ON	FOREIGN	SERVER	fdtest	TO	regress_dblink_user;

GRANT	SELECT	ON	TABLE	foo	TO	regress_dblink_user;

\set	ORIGINAL_USER	:USER

\c	-	regress_dblink_user

SELECT	dblink_connect('myconn',	'fdtest');

	dblink_connect	

----------------

	OK

(1	row)

SELECT	*	FROM	dblink('myconn','SELECT	*	FROM	foo')	AS	t(a	int,	b	text,	c	text[]);

	a		|	b	|							c

----+---+---------------

		0	|	a	|	{a0,b0,c0}

		1	|	b	|	{a1,b1,c1}

		2	|	c	|	{a2,b2,c2}

		3	|	d	|	{a3,b3,c3}

		4	|	e	|	{a4,b4,c4}

		5	|	f	|	{a5,b5,c5}



		6	|	g	|	{a6,b6,c6}

		7	|	h	|	{a7,b7,c7}

		8	|	i	|	{a8,b8,c8}

		9	|	j	|	{a9,b9,c9}

	10	|	k	|	{a10,b10,c10}

(11	rows)

\c	-	:ORIGINAL_USER

REVOKE	USAGE	ON	FOREIGN	SERVER	fdtest	FROM	regress_dblink_user;

REVOKE	SELECT	ON	TABLE	foo	FROM	regress_dblink_user;

DROP	USER	MAPPING	FOR	regress_dblink_user	SERVER	fdtest;

DROP	USER	regress_dblink_user;

DROP	SERVER	fdtest;

dblink dblink_connect_u



PostgreSQL	9.6.0	



dblink_connect_u



dblink_connect_u	--	



dblink_connect_u(text	connstr)		text

dblink_connect_u(text	connname,	text	connstr)		text



dblink_connect_u()dblink_connect()

dblink_connect_u()PUBLIC dblink_connect_u()EXECUTE

~/.pgpass

dblink_connect()

dblink_connect dblink_disconnect
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dblink_disconnect



dblink_disconnect	--	



dblink_disconnect()		text

dblink_disconnect(text	connname)		text



dblink_disconnect()dblink_connect()



connname



OK



SELECT	dblink_disconnect();

	dblink_disconnect

-------------------

	OK

(1	row)

SELECT	dblink_disconnect('myconn');

	dblink_disconnect

-------------------

	OK

(1	row)

dblink_connect_u dblink
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dblink



dblink	--	



dblink(text	connname,	text	sql	[,	bool	fail_on_error])	

dblink(text	connstr,	text	sql	[,	bool	fail_on_error])	

dblink(text	sql	[,	bool	fail_on_error])	



dblink SELECT	SQL	

text dblink_connect



connname

connstr

dblink_connect

sql

	SQL	 select	*	from	foo

fail_on_error

	NOTICE



dblink record	—	 PostgreSQL

SELECT	*

				FROM	dblink('dbname=mydb',	'select	proname,	prosrc	from	pg_proc')

						AS	t1(proname	name,	prosrc	text)

				WHERE	proname	LIKE	'bytea%';

FROM"alias"	SQL	 PostgreSQL * WHEREproname FROM

dblink FROM



dblink

CREATE	VIEW	myremote_pg_proc	AS

		SELECT	*

				FROM	dblink('dbname=postgres',	'select	proname,	prosrc	from	pg_proc')

				AS	t1(proname	name,	prosrc	text);

SELECT	*	FROM	myremote_pg_proc	WHERE	proname	LIKE	'bytea%';



SELECT	*	FROM	dblink('dbname=postgres',	'select	proname,	prosrc	from	pg_proc')

		AS	t1(proname	name,	prosrc	text)	WHERE	proname	LIKE	'bytea%';

		proname			|			prosrc

------------+------------

	byteacat			|	byteacat

	byteaeq				|	byteaeq

	bytealt				|	bytealt

	byteale				|	byteale

	byteagt				|	byteagt

	byteage				|	byteage

	byteane				|	byteane

	byteacmp			|	byteacmp

	bytealike		|	bytealike

	byteanlike	|	byteanlike

	byteain				|	byteain

	byteaout			|	byteaout

(12	rows)

SELECT	dblink_connect('dbname=postgres');

	dblink_connect

----------------

	OK

(1	row)

SELECT	*	FROM	dblink('select	proname,	prosrc	from	pg_proc')

		AS	t1(proname	name,	prosrc	text)	WHERE	proname	LIKE	'bytea%';

		proname			|			prosrc

------------+------------

	byteacat			|	byteacat

	byteaeq				|	byteaeq

	bytealt				|	bytealt

	byteale				|	byteale

	byteagt				|	byteagt

	byteage				|	byteage

	byteane				|	byteane

	byteacmp			|	byteacmp

	bytealike		|	bytealike

	byteanlike	|	byteanlike

	byteain				|	byteain

	byteaout			|	byteaout

(12	rows)

SELECT	dblink_connect('myconn',	'dbname=regression');

	dblink_connect



----------------

	OK

(1	row)

SELECT	*	FROM	dblink('myconn',	'select	proname,	prosrc	from	pg_proc')

		AS	t1(proname	name,	prosrc	text)	WHERE	proname	LIKE	'bytea%';

		proname			|			prosrc

------------+------------

	bytearecv		|	bytearecv

	byteasend		|	byteasend

	byteale				|	byteale

	byteagt				|	byteagt

	byteage				|	byteage

	byteane				|	byteane

	byteacmp			|	byteacmp

	bytealike		|	bytealike

	byteanlike	|	byteanlike

	byteacat			|	byteacat

	byteaeq				|	byteaeq

	bytealt				|	bytealt

	byteain				|	byteain

	byteaout			|	byteaout

(14	rows)

dblink_disconnect dblink_exec
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dblink_exec



dblink_exec	--	



dblink_exec(text	connname,	text	sql	[,	bool	fail_on_error])	returns	text

dblink_exec(text	connstr,	text	sql	[,	bool	fail_on_error])	returns	text

dblink_exec(text	sql	[,	bool	fail_on_error])	returns	text



dblink_exec	SQL	

text dblink_connect



connname

connstr

dblink_connect

sql

	SQL	 insert	into	foo	values(0,'a','{"a0","b0","c0"}')

fail_on_error

	NOTICE



ERROR



SELECT	dblink_connect('dbname=dblink_test_standby');

	dblink_connect

----------------

	OK

(1	row)

SELECT	dblink_exec('insert	into	foo	values(21,''z'',''{"a0","b0","c0"}'');');

			dblink_exec

-----------------

	INSERT	943366	1

(1	row)

SELECT	dblink_connect('myconn',	'dbname=regression');

	dblink_connect

----------------

	OK

(1	row)

SELECT	dblink_exec('myconn',	'insert	into	foo	values(21,''z'',''{"a0","b0","c0"}'');');

			dblink_exec

------------------

	INSERT	6432584	1

(1	row)

SELECT	dblink_exec('myconn',	'insert	into	pg_class	values	(''foo'')',false);

NOTICE:		sql	error

DETAIL:		ERROR:		null	value	in	column	"relnamespace"	violates	not-null	constraint

	dblink_exec

-------------

	ERROR

(1	row)

dblink dblink_open
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dblink_open



dblink_open	--	



dblink_open(text	cursorname,	text	sql	[,	bool	fail_on_error])		text

dblink_open(text	connname,	text	cursorname,	text	sql	[,	bool	fail_on_error])		text



dblink_open() dblink_fetch()dblink_close()



connname

cursorname

sql

SELECT select	*	from	pg_class

fail_on_error

	NOTICE



OKERROR



dblink_openBEGIN dblink_close

dblink_close dblink_closedblink_disconnect



SELECT	dblink_connect('dbname=postgres');

	dblink_connect

----------------

	OK

(1	row)

SELECT	dblink_open('foo',	'select	proname,	prosrc	from	pg_proc');

	dblink_open

-------------

	OK

(1	row)

dblink_exec dblink_fetch
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dblink_fetch



dblink_fetch	--	



dblink_fetch(text	cursorname,	int	howmany	[,	bool	fail_on_error])		record	

dblink_fetch(text	connname,	text	cursorname,	int	howmany	[,	bool	fail_on_error])		record	



dblink_fetchdblink_open



connname

cursorname

howmany

howmany

fail_on_error

	NOTICE



dblink



FROM FETCH



SELECT	dblink_connect('dbname=postgres');

	dblink_connect

----------------

	OK

(1	row)

SELECT	dblink_open('foo',	'select	proname,	prosrc	from	pg_proc	where	proname	like	''bytea%''');

	dblink_open

-------------

	OK

(1	row)

SELECT	*	FROM	dblink_fetch('foo',	5)	AS	(funcname	name,	source	text);

	funcname	|		source

----------+----------

	byteacat	|	byteacat

	byteacmp	|	byteacmp

	byteaeq		|	byteaeq

	byteage		|	byteage

	byteagt		|	byteagt

(5	rows)

SELECT	*	FROM	dblink_fetch('foo',	5)	AS	(funcname	name,	source	text);

	funcname		|		source

-----------+-----------

	byteain			|	byteain

	byteale			|	byteale

	bytealike	|	bytealike

	bytealt			|	bytealt

	byteane			|	byteane

(5	rows)

SELECT	*	FROM	dblink_fetch('foo',	5)	AS	(funcname	name,	source	text);

		funcname		|			source

------------+------------

	byteanlike	|	byteanlike

	byteaout			|	byteaout

(2	rows)

SELECT	*	FROM	dblink_fetch('foo',	5)	AS	(funcname	name,	source	text);

	funcname	|	source

----------+--------

(0	rows)



dblink_open dblink_close
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dblink_close



dblink_close	--	



dblink_close(text	cursorname	[,	bool	fail_on_error])		text

dblink_close(text	connname,	text	cursorname	[,	bool	fail_on_error])		text



dblink_closedblink_open



connname

cursorname

fail_on_error

	NOTICE



OKERROR



dblink_open dblink_closeCOMMIT



SELECT	dblink_connect('dbname=postgres');

	dblink_connect

----------------

	OK

(1	row)

SELECT	dblink_open('foo',	'select	proname,	prosrc	from	pg_proc');

	dblink_open

-------------

	OK

(1	row)

SELECT	dblink_close('foo');

	dblink_close

--------------

	OK

(1	row)

dblink_fetch dblink_get_connections
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dblink_get_connections



dblink_get_connections	--		dblink	



dblink_get_connections()		text[]



dblink_get_connections dblink



	NULL



SELECT	dblink_get_connections();

dblink_close dblink_error_message
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dblink_error_message



dblink_error_message	--	



dblink_error_message(text	connname)		text



dblink_error_message



connname



SELECT	dblink_error_message('dtest1');

dblink_get_connections dblink_send_query
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dblink_send_query



dblink_send_query	--	



dblink_send_query(text	connname,	text	sql)		int



dblink_send_query

dblink_is_busy dblink_get_result dblink_cancel_query



connname

sql

	SQL	 select	*	from	pg_class



	1	0



SELECT	dblink_send_query('dtest1',	'SELECT	*	FROM	foo	WHERE	f1	<	3');

dblink_error_message dblink_is_busy
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dblink_is_busy



dblink_is_busy	--	



dblink_is_busy(text	connname)		int



dblink_is_busy



connname



	1	0	0 dblink_get_result



SELECT	dblink_is_busy('dtest1');

dblink_send_query dblink_get_notify
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dblink_get_notify



dblink_get_notify	--	



dblink_get_notify()		(notify_name	text,	be_pid	int,	extra	text)	

dblink_get_notify(text	connname)		(notify_name	text,	be_pid	int,	extra	text)	



dblink_get_notify	dblink	 dblink_execLISTENLISTENNOTIFY



connname



	 (notify_name	text,	be_pid	int,	extra	text)	



SELECT	dblink_exec('LISTEN	virtual');

	dblink_exec

-------------

	LISTEN

(1	row)

SELECT	*	FROM	dblink_get_notify();

	notify_name	|	be_pid	|	extra

-------------+--------+-------

(0	rows)

NOTIFY	virtual;

NOTIFY

SELECT	*	FROM	dblink_get_notify();

	notify_name	|	be_pid	|	extra

-------------+--------+-------

	virtual					|			1229	|

(1	row)

dblink_is_busy dblink_get_result
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dblink_get_result



dblink_get_result	--	



dblink_get_result(text	connname	[,	bool	fail_on_error])		record	



dblink_get_resultdblink_send_query dblink_get_result



connname

fail_on_error

	NOTICE



	SQL	

	SQL	



dblink_send_query	1

dblink_send_querydblink_get_result dblink dblink_open

dblink()



contrib_regression=#	SELECT	dblink_connect('dtest1',	'dbname=contrib_regression');

	dblink_connect

----------------

	OK

(1	row)

contrib_regression=#	SELECT	*	FROM

contrib_regression-#	dblink_send_query('dtest1',	'select	*	from	foo	where	f1	<	3')	AS	t1;

	t1

----

		1

(1	row)

contrib_regression=#	SELECT	*	FROM	dblink_get_result('dtest1')	AS	t1(f1	int,	f2	text,	f3	text[]);

	f1	|	f2	|					f3

----+----+------------

		0	|	a		|	{a0,b0,c0}

		1	|	b		|	{a1,b1,c1}

		2	|	c		|	{a2,b2,c2}

(3	rows)

contrib_regression=#	SELECT	*	FROM	dblink_get_result('dtest1')	AS	t1(f1	int,	f2	text,	f3	text[]);

	f1	|	f2	|	f3

----+----+----

(0	rows)

contrib_regression=#	SELECT	*	FROM

contrib_regression-#	dblink_send_query('dtest1',	'select	*	from	foo	where	f1	<	3;	select	*	from	foo	where	f1	>	6')	AS	t1;

	t1

----

		1

(1	row)

contrib_regression=#	SELECT	*	FROM	dblink_get_result('dtest1')	AS	t1(f1	int,	f2	text,	f3	text[]);

	f1	|	f2	|					f3

----+----+------------

		0	|	a		|	{a0,b0,c0}

		1	|	b		|	{a1,b1,c1}

		2	|	c		|	{a2,b2,c2}

(3	rows)

contrib_regression=#	SELECT	*	FROM	dblink_get_result('dtest1')	AS	t1(f1	int,	f2	text,	f3	text[]);

	f1	|	f2	|						f3

----+----+---------------



		7	|	h		|	{a7,b7,c7}

		8	|	i		|	{a8,b8,c8}

		9	|	j		|	{a9,b9,c9}

	10	|	k		|	{a10,b10,c10}

(4	rows)

contrib_regression=#	SELECT	*	FROM	dblink_get_result('dtest1')	AS	t1(f1	int,	f2	text,	f3	text[]);

	f1	|	f2	|	f3

----+----+----

(0	rows)

dblink_get_notify dblink_cancel_query
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dblink_cancel_query



dblink_cancel_query	--	



dblink_cancel_query(text	connname)		text



dblink_cancel_query dblink_get_result



connname



OK



SELECT	dblink_cancel_query('dtest1');

dblink_get_result dblink_get_pkey
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dblink_get_pkey



dblink_get_pkey	--	



dblink_get_pkey(text	relname)		dblink_pkey_results	



dblink_get_pkey



relname

foomyschema.mytab "FooBar"



CREATE	TYPE	dblink_pkey_results	AS	(position	int,	colname	text);

position	1		 N



CREATE	TABLE	foobar	(

				f1	int,

				f2	int,

				f3	int,

				PRIMARY	KEY	(f1,	f2,	f3)

);

CREATE	TABLE

SELECT	*	FROM	dblink_get_pkey('foobar');

	position	|	colname

----------+---------

								1	|	f1

								2	|	f2

								3	|	f3

(3	rows)

dblink_cancel_query dblink_build_sql_insert
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dblink_build_sql_insert



dblink_build_sql_insert	--			INSERT	



dblink_build_sql_insert(text	relname,

																								int2vector	primary_key_attnums,

																								integer	num_primary_key_atts,

																								text[]	src_pk_att_vals_array,

																								text[]	tgt_pk_att_vals_array)		text



dblink_build_sql_insert INSERT



relname

foomyschema.mytab "FooBar"

primary_key_attnums

	1	 1	2

num_primary_key_atts

src_pk_att_vals_array

tgt_pk_att_vals_array

INSERT



	SQL	



PostgreSQL	9.0	 primary_key_attnums SELECT	*	FROM	relname



SELECT	dblink_build_sql_insert('foo',	'1	2',	2,	'{"1",	"a"}',	'{"1",	"b''a"}');

													dblink_build_sql_insert

--------------------------------------------------

	INSERT	INTO	foo(f1,f2,f3)	VALUES('1','b''a','1')

(1	row)

dblink_get_pkey dblink_build_sql_delete
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dblink_build_sql_delete



dblink_build_sql_delete	--		DELETE	



dblink_build_sql_delete(text	relname,

																								int2vector	primary_key_attnums,

																								integer	num_primary_key_atts,

																								text[]	tgt_pk_att_vals_array)		text



dblink_build_sql_delete	SQL	 DELETE



relname

foomyschema.mytab "FooBar"

primary_key_attnums

	1	 1	2

num_primary_key_atts

tgt_pk_att_vals_array

DELETE



	SQL	



PostgreSQL	9.0	 primary_key_attnums SELECT	*	FROM	relname



SELECT	dblink_build_sql_delete('"MyFoo"',	'1	2',	2,	'{"1",	"b"}');

											dblink_build_sql_delete

---------------------------------------------

	DELETE	FROM	"MyFoo"	WHERE	f1='1'	AND	f2='b'

(1	row)

dblink_build_sql_insert dblink_build_sql_update
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dblink_build_sql_update



dblink_build_sql_update	--		UPDATE	



dblink_build_sql_update(text	relname,

																								int2vector	primary_key_attnums,

																								integer	num_primary_key_atts,

																								text[]	src_pk_att_vals_array,

																								text[]	tgt_pk_att_vals_array)		text



dblink_build_sql_update	SQL	 UPDATE UPDATE	—

dblink_build_sql_insert



relname

foomyschema.mytab "FooBar"

primary_key_attnums

	1	 1	2

num_primary_key_atts

src_pk_att_vals_array

tgt_pk_att_vals_array

UPDATE



	SQL	



PostgreSQL	9.0	 primary_key_attnums SELECT	*	FROM	relname



SELECT	dblink_build_sql_update('foo',	'1	2',	2,	'{"1",	"a"}',	'{"1",	"b"}');

																			dblink_build_sql_update

-------------------------------------------------------------

	UPDATE	foo	SET	f1='1',f2='b',f3='1'	WHERE	f1='1'	AND	f2='b'

(1	row)

dblink_build_sql_delete dict_int



PostgreSQL	9.6.0	
	F.	



F.11.	dict_int

dict_int



F.11.1.	

maxlen	6

rejectlong rejectlongfalse rejectlongtrue



F.11.2.	

dict_intintdict_templateintdict

mydb#	ALTER	TEXT	SEARCH	DICTIONARY	intdict	(MAXLEN	=	4,	REJECTLONG	=	true);

ALTER	TEXT	SEARCH	DICTIONARY

mydb#	select	ts_lexize('intdict',	'12345678');

	ts_lexize

-----------

	{123456}

	12	

ALTER	TEXT	SEARCH	CONFIGURATION	english

				ALTER	MAPPING	FOR	int,	uint	WITH	intdict;

dblink_build_sql_update dict_xsyn



PostgreSQL	9.6.0	
	F.	



F.12.	dict_xsyn

dict_xsyn



F.12.1.	

dict_xsyn

matchorig true

matchsynonyms false

keeporig true

keepsynonyms true

rules $SHAREDIR/tsearch_data/ $SHAREDIRPostgreSQL

.rules rules

word	syn1	syn2	syn3

#

$SHAREDIR/tsearch_data/xsyn_sample.rules



F.12.2.	

dict_xsynxsyn_templatexsyn

mydb#	ALTER	TEXT	SEARCH	DICTIONARY	xsyn	(RULES='my_rules',	KEEPORIG=false);

ALTER	TEXT	SEARCH	DICTIONARY

mydb=#	SELECT	ts_lexize('xsyn',	'word');

						ts_lexize

-----------------------

	{syn1,syn2,syn3}

mydb#	ALTER	TEXT	SEARCH	DICTIONARY	xsyn	(RULES='my_rules',	KEEPORIG=true);

ALTER	TEXT	SEARCH	DICTIONARY

mydb=#	SELECT	ts_lexize('xsyn',	'word');

						ts_lexize

-----------------------

	{word,syn1,syn2,syn3}

mydb#	ALTER	TEXT	SEARCH	DICTIONARY	xsyn	(RULES='my_rules',	KEEPORIG=false,	MATCHSYNONYMS=true);

ALTER	TEXT	SEARCH	DICTIONARY

mydb=#	SELECT	ts_lexize('xsyn',	'syn1');

						ts_lexize

-----------------------

	{syn1,syn2,syn3}

mydb#	ALTER	TEXT	SEARCH	DICTIONARY	xsyn	(RULES='my_rules',	KEEPORIG=true,	MATCHORIG=false,	KEEPSYNONYMS=false);

ALTER	TEXT	SEARCH	DICTIONARY

mydb=#	SELECT	ts_lexize('xsyn',	'syn1');

						ts_lexize

-----------------------

	{word}



	12	

ALTER	TEXT	SEARCH	CONFIGURATION	english

				ALTER	MAPPING	FOR	word,	asciiword	WITH	xsyn,	english_stem;

dict_int earthdistance



PostgreSQL	9.6.0	
	F.	



F.13.	earthdistance

earthdistance cubeearthdistance point

PostGIS

http://postgis.net/


F.13.1.	

	3		xy		z	

earth()

earth()180/pi()

	F-6

	F-6.	

earth() float8

sec_to_gc(float8) float8

gc_to_sec(float8) float8

ll_to_earth(float8,	float8) earth 	1	2
latitude(earth) float8

longitude(earth) float8

earth_distance(earth,	earth) float8

earth_box(earth,	float8) cube @> earth_distance



F.13.2.	

point	(longitude,	latitude)		x		y	

	F-7

	F-7.	

point	<@>	point float8

cube earth()

/	180	 cube

dict_xsyn file_fdw
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	F.	



F.14.	file_fdw

file_fdwfile_fdw COPY	FROM COPY

filename

format

COPYFORMAT

header

COPYHEADER

delimiter

COPYDELIMITER

quote

COPYQUOTE

escape

COPYESCAPE

null

COPYNULL



encoding

COPYENCODING

COPY	OIDS		HEADER	 COPY	TRUE

force_not_null

null

force_null

NULL		

COPYOIDSFORCE_QUOTEfile_fdw

file_fdw

file_fdw EXPLAIN COSTS	OFF

	F-1.		PostgreSQL	CSV	

file_fdw	PostgreSQL		CSV	 pglog.csv file_fdw

CREATE	EXTENSION	file_fdw;



CREATE	SERVER	pglog	FOREIGN	DATA	WRAPPER	file_fdw;

CREATE	FOREIGN	TABLECSV	

CREATE	FOREIGN	TABLE	pglog	(

		log_time	timestamp(3)	with	time	zone,

		user_name	text,

		database_name	text,

		process_id	integer,

		connection_from	text,

		session_id	text,

		session_line_num	bigint,

		command_tag	text,

		session_start_time	timestamp	with	time	zone,

		virtual_transaction_id	text,

		transaction_id	bigint,

		error_severity	text,

		sql_state_code	text,

		message	text,

		detail	text,

		hint	text,

		internal_query	text,

		internal_query_pos	integer,

		context	text,

		query	text,

		query_pos	integer,

		location	text,

		application_name	text

)	SERVER	pglog

OPTIONS	(	filename	'/home/josh/9.1/data/pg_log/pglog.csv',	format	'csv'	);

	—	

earthdistance fuzzystrmatch
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	F.	



F.15.	fuzzystrmatch

fuzzystrmatch

soundexmetaphonedmetaphonedmetaphone_alt	UTF-8



F.15.1.	Soundex

	1880	1900		1910	

fuzzystrmatch

soundex(text)		text

difference(text,	text)		int

soundex difference	—	 similarity

SELECT	soundex('hello	world!');

SELECT	soundex('Anne'),	soundex('Ann'),	difference('Anne',	'Ann');

SELECT	soundex('Anne'),	soundex('Andrew'),	difference('Anne',	'Andrew');

SELECT	soundex('Anne'),	soundex('Margaret'),	difference('Anne',	'Margaret');

CREATE	TABLE	s	(nm	text);

INSERT	INTO	s	VALUES	('john');

INSERT	INTO	s	VALUES	('joan');

INSERT	INTO	s	VALUES	('wobbly');

INSERT	INTO	s	VALUES	('jack');

SELECT	*	FROM	s	WHERE	soundex(nm)	=	soundex('john');

SELECT	*	FROM	s	WHERE	difference(s.nm,	'john')	>	2;



F.15.2.	Levenshtein

levenshtein(text	source,	text	target,	int	ins_cost,	int	del_cost,	int	sub_cost)		int

levenshtein(text	source,	text	target)		int

levenshtein_less_equal(text	source,	text	target,	int	ins_cost,	int	del_cost,	int	sub_cost,	int	max_d)		int

levenshtein_less_equal(text	source,	text	target,	int	max_d)		int

sourcetarget	 	255		

levenshtein_less_equal	Levenshtein		

levenshtein_less_equal	 max_d max_d	

test=#	SELECT	levenshtein('GUMBO',	'GAMBOL');

	levenshtein

-------------

											2

(1	row)

test=#	SELECT	levenshtein('GUMBO',	'GAMBOL',	2,1,1);

	levenshtein

-------------

											3

(1	row)

test=#	SELECT	levenshtein_less_equal('extensive',	'exhaustive',2);

	levenshtein_less_equal

------------------------

																						3

(1	row)

test=#	SELECT	levenshtein_less_equal('extensive',	'exhaustive',4);

	levenshtein_less_equal

------------------------



																						4

(1	row)



F.15.3.	Metaphone

	Soundex	Metaphone	

metaphone(text	source,	int	max_output_length)		text

source	255	 max_output_length

test=#	SELECT	metaphone('GUMBO',	4);

	metaphone

-----------

	KM

(1	row)



F.15.4.		Metaphone

"" 	—	 "" ""

dmetaphone(text	source)		text

dmetaphone_alt(text	source)		text

test=#	select	dmetaphone('gumbo');

	dmetaphone

------------

	KMP

(1	row)

file_fdw hstore



PostgreSQL	9.6.0	
	F.	



F.16.	hstore

hstorePostgreSQL



F.16.1.	hstore	

hstore key	=>	value

k	=>	v

foo	=>	bar,	baz	=>	whatever

"1-a"	=>	"anything	at	all"

=> =>

hstore hstorehstore

SELECT	'a=>1,a=>2'::hstore;

		hstore

----------

	"a"=>"1"

	SQL	 NULL

key	=>	NULL

NULL NULL"NULL"

:	 hstore hstore standard_conforming_strings

	4.1.2.1	



F.16.2.	hstore	

hstore	F-8 	F-9

	F-8.	 hstore	

hstore	-
>	text NULL

'a=>x,	b=>y'::hstore	->

'a'
x

hstore	-
>	text[] NULL

'a=>x,	b=>y,

c=>z'::hstore	->

ARRAY['c','a']

{"z","x"}

hstore

||

hstore
hstore

'a=>b,	c=>d'::hstore	||

'c=>x,	d=>q'::hstore

"a"=>"b",

"c"=>"x",

"d"=>"q"

hstore	?
text

hstore 'a=>1'::hstore	?	'a' t

hstore	?
&	text[] hstore

'a=>1,b=>2'::hstore	?&

ARRAY['a','b']
t

hstore	?
|	text[] hstore

'a=>1,b=>2'::hstore	?|

ARRAY['b','c']
t

hstore

@>

hstore

'a=>b,	b=>1,

c=>NULL'::hstore	@>

'b=>1'

t

hstore

<@

hstore

'a=>c'::hstore	<@	'a=>b,

b=>1,	c=>NULL'
f

hstore	-
text

'a=>1,	b=>2,

c=>3'::hstore	-	'b'::text

"a"=>"1",

"c"=>"3"

hstore	-
text[]

'a=>1,	b=>2,

c=>3'::hstore	-

ARRAY['a','b']

"c"=>"3"

hstore	-
'a=>1,	b=>2,

c=>3'::hstore	-	'a=>4, "a"=>"1",



hstore b=>2'::hstore "c"=>"3"

record

#=

hstore
hstorerecord 	

%%

hstore
hstore

%%	'a=>foo,

b=>bar'::hstore
{a,foo,b,bar}

%#

hstore
hstore

%#	'a=>foo,

b=>bar'::hstore

{{a,foo},

{b,bar}}

:	 	PostgreSQL	8.2	 @><@@~

	F-9.	 hstore	

hstore(record) hstore hstore hstore(ROW(1,2))

hstore(text[]) hstore hstore
hstore(ARRAY['a','1','b','2'])	||

hstore(ARRAY[['c','3'],['d','4']])

hstore(text[],	text[]) hstore hstore hstore(ARRAY['a','b'],	ARRAY['1','2'])

hstore(text,	text) hstore hstore hstore('a',	'b')

akeys(hstore) text[] hstore akeys('a=>1,b=>2')

skeys(hstore)
setof

text
hstore skeys('a=>1,b=>2')

avals(hstore) text[] hstore avals('a=>1,b=>2')

svals(hstore)
setof

text
hstore svals('a=>1,b=>2')



hstore_to_array(hstore) text[] hstore hstore_to_array('a=>1,b=>2')

hstore_to_matrix(hstore) text[] hstore hstore_to_matrix('a=>1,b=>2')

hstore_to_json(hstore) json
hstorejson

	JSON	
hstore_to_json('"a	key"=>1,	b=>t,

c=>null,	d=>12345,	e=>012345,	f=>1.234,

g=>2.345e+4')

hstore_to_jsonb(hstore) jsonb
hstorejsonb

	JSON	
hstore_to_jsonb('"a	key"=>1,	b=>t,

c=>null,	d=>12345,	e=>012345,	f=>1.234,

g=>2.345e+4')

hstore_to_json_loose(hstore) json
hstorejson

	JSON	
hstore_to_json_loose('"a	key"=>1,	b=>t,

c=>null,	d=>12345,	e=>012345,	f=>1.234,

g=>2.345e+4')

hstore_to_jsonb_loose(hstore) jsonb
hstorejsonb

	JSON	
hstore_to_jsonb_loose('"a	key"=>1,

b=>t,	c=>null,	d=>12345,	e=>012345,

f=>1.234,	g=>2.345e+4')

slice(hstore,	text[]) hstore hstore
slice('a=>1,b=>2,c=>3'::hstore,

ARRAY['b','c','x'])

each(hstore)

setof(key

text,

value

text)

hstore select	*	from	each('a=>1,b=>2')

exist(hstore,text) boolean hstore exist('a=>1','a')

defined(hstore,text) boolean hstoreNULL defined('a=>NULL','a')

delete(hstore,text) hstore delete('a=>1,b=>2','b')



delete(hstore,text[]) hstore delete('a=>1,b=>2,c=>3',ARRAY['a','b'])

delete(hstore,hstore) hstore delete('a=>1,b=>2','a=>4,b=>2'::hstore)

populate_record(record,hstore) record hstorerecord

:	 hstorejson hstore_to_json hstorejsonb

hstore_to_jsonb

:	 populate_recordanyelementrecord



F.16.3.	

hstore@>??&?|	GiST		GIN	

CREATE	INDEX	hidx	ON	testhstore	USING	GIST	(h);

CREATE	INDEX	hidx	ON	testhstore	USING	GIN	(h);

hstore=btreehash hstoreUNIQUEGROUP	BYORDER	BYDISTINCT hstore

=

CREATE	INDEX	hidx	ON	testhstore	USING	BTREE	(h);

CREATE	INDEX	hidx	ON	testhstore	USING	HASH	(h);



F.16.4.	

UPDATE	tab	SET	h	=	h	||	hstore('c',	'3');

UPDATE	tab	SET	h	=	delete(h,	'k1');

recordhstore

CREATE	TABLE	test	(col1	integer,	col2	text,	col3	text);

INSERT	INTO	test	VALUES	(123,	'foo',	'bar');

SELECT	hstore(t)	FROM	test	AS	t;

																			hstore																				

---------------------------------------------

	"col1"=>"123",	"col2"=>"foo",	"col3"=>"bar"

(1	row)

hstorerecord

CREATE	TABLE	test	(col1	integer,	col2	text,	col3	text);

SELECT	*	FROM	populate_record(null::test,

																														'"col1"=>"456",	"col2"=>"zzz"');

	col1	|	col2	|	col3	

------+------+------

		456	|	zzz		|	

(1	row)



hstore

CREATE	TABLE	test	(col1	integer,	col2	text,	col3	text);

INSERT	INTO	test	VALUES	(123,	'foo',	'bar');

SELECT	(r).*	FROM	(SELECT	t	#=	'"col3"=>"baz"'	AS	r	FROM	test	t)	s;

	col1	|	col2	|	col3	

------+------+------

		123	|	foo		|	baz

(1	row)



F.16.5.	

hstore

SELECT	*	FROM	each('aaa=>bq,	b=>NULL,	""=>1');

SELECT	(each(h)).key,	(each(h)).value	INTO	stat	FROM	testhstore;

SELECT	key,	count(*)	FROM

		(SELECT	(each(h)).key	FROM	testhstore)	AS	stat

		GROUP	BY	key

		ORDER	BY	count	DESC,	key;

				key				|	count

-----------+-------

	line						|			883

	query					|			207

	pos							|			203

	node						|			202

	space					|			197

	status				|			195

	public				|			194

	title					|			190

	org							|			189

...................



F.16.6.	

	PostgreSQL	9.0	 hstore/

UPDATE	tablename	SET	hstorecol	=	hstorecol	||	'';

ALTER	TABLE	tablename	ALTER	hstorecol	TYPE	hstore	USING	hstorecol	||	'';

ALTER	TABLE



F.16.7.	

	PL/Perl		PL/Python	 hstore		PL/Perl	

hstore_plperlu	PL/Perl	

hstore_plpythonu	hstore_plpython2uhstore_plpython3u	PL/Python	

44.1	 	 hstore	Python	



F.16.8.	

Oleg	Bartunov	<oleg@sai.msu.su>

Teodor	Sigaev	<teodor@sigaev.ru>

	Andrew	Gierth	 <andrew@tao11.riddles.org.uk>	

fuzzystrmatch intagg

mailto:oleg@sai.msu.su
mailto:teodor@sigaev.ru
mailto:andrew@tao11.riddles.org.uk
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F.17.	intagg

intagg intagg



F.17.1.	

int_array_aggregate(integer) array_agg

int_array_enum(integer[])setof	integer unnest



F.17.2.	

CREATE	TABLE	left	(id	INT	PRIMARY	KEY,	...);

CREATE	TABLE	right	(id	INT	PRIMARY	KEY,	...);

CREATE	TABLE	one_to_many(left	INT	REFERENCES	left,	right	INT	REFERENCES	right);

SELECT	right.*	from	right	JOIN	one_to_many	ON	(right.id	=	one_to_many.right)

		WHERE	one_to_many.left	=	item;

	SQL	

one_to_many

CREATE	TABLE	summary	AS

		SELECT	left,	int_array_aggregate(right)	AS	right

		FROM	one_to_many

		GROUP	BY	left;

SELECT	left,	int_array_enum(right)	FROM	summary	WHERE	left	=	item

int_array_enum



SELECT	left,	right	FROM	one_to_many	WHERE	left	=	item;

one_to_many

EXPLAIN	8488		329 one_to_many

SELECT	right,	count(right)	FROM

		(	SELECT	left,	int_array_enum(right)	AS	right

				FROM	summary	JOIN	(SELECT	left	FROM	left_table	WHERE	left	=	item

									ON	(summary.left	=	lefts.left)

		)	AS	list

		GROUP	BY	right

		ORDER	BY	count	DESC;

hstore intarray
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F.18.	intarray

intarray

	NULL	



F.18.1.	intarray	

intarray	F-10 	F-11

	F-10.	 intarray	

icount(int[]) int icount('{1,2,3}'::int[])

sort(int[],	text

dir)
int[]

	—	 dir

ascdesc
sort('{1,2,3}'::int[],	'desc')

sort(int[]) int[] sort(array[11,77,44])

sort_asc(int[]) int[]

sort_desc(int[]) int[]

uniq(int[]) int[] uniq(sort('{1,2,3,2,1}'::int[]))

idx(int[],	int

item)
int

item

0
idx(array[11,22,33,22,11],	22)

subarray(int[],

int	start,	int

len)

int[] startlen
subarray('{1,2,3,2,1}'::int[],

2,	3)

subarray(int[],

int	start)
int[] start

subarray('{1,2,3,2,1}'::int[],

2)

intset(int) int[] intset(42)

	F-11.	 intarray	

int[]	&&	int[] boolean
	—	
true

int[]	@>	int[] boolean
	—	



true

int[]	<@	int[] boolean
	—	
true

#	int[] int

int[]	#	int int idx

int[]	+	int int[]

int[]	+	int[] int[]

int[]	-	int int[]

int[]	-	int[] int[]

int[]	|	int int[]

int[]	|	int[] int[]

int[]	&	int[] int[]

int[]	@@	query_int boolean true

query_int	~~	int[] boolean @@ true

	PostgreSQL	8.2	 @><@@~

&&@><@PostgreSQL

@@~~queryquery_int &AND |OR !NOT 1&(2|3)

1		2		3	



F.18.2.	

intarray&&@><@@@

	GiST	 gist__int_ops gist__intbig_ops	RD	

	GIN	 gin__int_ops

	GiST		GIN		GiST		GIN		



F.18.3.	

--	 ""

CREATE	TABLE	message	(mid	INT	PRIMARY	KEY,	sections	INT[],	...);

--	

CREATE	INDEX	message_rdtree_idx	ON	message	USING	GIST	(sections	gist__int_ops);

--		1		2		-	OVERLAP	

SELECT	message.mid	FROM	message	WHERE	message.sections	&&	'{1,2}';

--		1		2		-	CONTAINS	

SELECT	message.mid	FROM	message	WHERE	message.sections	@>	'{1,2}';

--		QUERY	

SELECT	message.mid	FROM	message	WHERE	message.sections	@@	'1&2'::query_int;



F.18.4.	

contrib/intarray/bench	 PostgreSQL

cd	.../contrib/intarray/bench

createdb	TEST

psql	-c	"CREATE	EXTENSION	intarray"	TEST

./create_test.pl	|	psql	TEST

./bench.pl

bench.pl



F.18.5.	

	Teodor	Sigaev <teodor@sigaev.ru>	Oleg

Bartunov <oleg@sai.msu.su>

http://www.sai.msu.su/~megera/postgres/gist/Andrey	Oktyabrski	

intagg isn

mailto:teodor@sigaev.ru
mailto:oleg@sai.msu.su
http://www.sai.msu.su/~megera/postgres/gist/
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F.19.	isn

isnEAN13UPCISBNISMN	ISSN



F.19.1.	

	F-12 isn

	F-12.	 isn	

EAN13
	EAN13

ISBN13
	EAN13

ISMN13
	EAN13

ISSN13
	EAN13

ISBN

ISMN

ISSN

UPC

1.	 ISBN13ISMN13ISSN13		EAN13	

2.	 EAN13		ISBN13ISMN13		ISSN13

3.	 	ISBN13		ISBN	

4.	 	ISMN13		ISMN	



5.	 	ISSN13		ISSN	

6.	 UPC		EAN13	 0	EAN13

7.	 	UPCISBNISMN		ISSN		EAN13	

	64	

ISBNISMNISSNISxN	10	ISxN	13	 EAN13ISBN13ISMN13ISSN13

ISxNEAN13



F.19.2.	

isn

ISBN13	<=>	EAN13

ISMN13	<=>	EAN13

ISSN13	<=>	EAN13

ISBN	<=>	EAN13

ISMN	<=>	EAN13

ISSN	<=>	EAN13

UPC	<=>	EAN13

ISBN	<=>	ISBN13

ISMN	<=>	ISMN13

ISSN	<=>	ISSN13

EAN13	



F.19.3.	

isn	B	 	F-13 isn

	F-13.	 isn	

isn_weak(boolean) boolean

isn_weak() boolean

make_valid(isn) isn

is_valid(isn) boolean

	ISBN		OCR	......

!

?



F.19.4.	

--

SELECT	isbn('978-0-393-04002-9');

SELECT	isbn13('0901690546');

SELECT	issn('1436-4522');

--

--		EAN13	

--		select	isbn(ean13('0220356483481'));

--	

SELECT	upc(ean13('0220356483481'));

SELECT	ean13(upc('220356483481'));

--	ISBN	

CREATE	TABLE	test	(id	isbn);

INSERT	INTO	test	VALUES('9780393040029');

--	'?'

INSERT	INTO	test	VALUES('220500896?');

INSERT	INTO	test	VALUES('978055215372?');

SELECT	issn('3251231?');

SELECT	ismn('979047213542?');

--

SELECT	isn_weak(true);

INSERT	INTO	test	VALUES('978-0-11-000533-4');

INSERT	INTO	test	VALUES('9780141219307');

INSERT	INTO	test	VALUES('2-205-00876-X');

SELECT	isn_weak(false);

SELECT	id	FROM	test	WHERE	NOT	is_valid(id);

UPDATE	test	SET	id	=	make_valid(id)	WHERE	id	=	'2-205-00876-X!';

SELECT	*	FROM	test;

SELECT	isbn13(id)	FROM	test;



F.19.5.	

http://www.isbn-international.org/

http://www.issn.org/

http://www.ismn-international.org/

http://www.wikipedia.org/

http://www.gs1.org/productssolutions/idkeys/support/prefix_list.html

http://en.wikipedia.org/wiki/List_of_ISBN_identifier_groups

https://www.isbn-international.org/content/isbn-users-manual

http://en.wikipedia.org/wiki/International_Standard_Music_Number

http://www.ismn-international.org/ranges.html

	ISBNISMNISSN	

http://www.isbn-international.org/
http://www.issn.org/
http://www.ismn-international.org/
http://www.wikipedia.org/
http://www.gs1.org/productssolutions/idkeys/support/prefix_list.html
http://en.wikipedia.org/wiki/List_of_ISBN_identifier_groups
https://www.isbn-international.org/content/isbn-users-manual
http://en.wikipedia.org/wiki/International_Standard_Music_Number
http://www.ismn-international.org/ranges.html


F.19.6.	

Germán	Méndez	Bravo	(Kronuz),	2004	-	2006

	Garrett	A.	Wollman	 isbn_issn

intarray lo
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F.20.	lo

lo	LO		BLOB lolo_manage



F.20.1.	

JDBC		ODBC		BLOB	BLOB	

PostgreSQL	OID		OID

PostgreSQL-	JDBC		ODBC		—	

lo	LO	 lo_unlink

looid	OID	 lo	BLOB	 loODBC	



F.20.2.	

CREATE	TABLE	image	(title	TEXT,	raster	lo);

CREATE	TRIGGER	t_raster	BEFORE	UPDATE	OR	DELETE	ON	image

				FOR	EACH	ROW	EXECUTE	PROCEDURE	lo_manage(raster);

BEFORE	UPDATE	OR	DELETE BEFORE	UPDATE	OF



F.20.3.	

TRUNCATE

vacuumlo vacuumlolo_manage



F.20.4.	

Peter	Mount	<peter@retep.org.uk>

isn ltree

mailto:peter@retep.org.uk
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F.21.	ltree

ltree



F.21.1.	

	C	 A-Za-z0-9_	256	

	 42,	Personal_Services

L1.L2.L3	65kB	2kB		DMOZ	 http://www.dmoz.org

240	

Top.Countries.Europe.Russia

ltree

ltree

lqueryltree *

foo									 foo

*.foo.*					 foo

*.foo							 foo

*{n}								 n

*{n,}							 n

*{n,m}						 n m

*{,m}							 m	—	*{0, m}	

http://www.dmoz.org


lquery

@											 a@ A

*											 foo* foobar

%											

% foo_bar%foo_bar_bazfoo_barbaz* foo_bar%*

foo1_bar2_bazfoo1_br2_baz

|OR !NOT

lquery

Top.*{0,2}.sport*@.!football|tennis.Russ*|Spain

a.		b.					c.						d.															e.

1.	 Top

2.	 	0		2	

3.	 sport

4.	 footballtennis

5.	 Russ Spain

ltxtqueryltree ltxtquery @*%lquery &AND |OR !



NOT lqueryltxtquery

ltxtquery

Europe	&	Russia*@	&	!Transportation

EuropeRussia Transportation %

ltxtquery ltreelquery



F.21.2.	

ltree	 =<>	<><=>=	

	F-14.	 ltree	

ltree	@>	ltree boolean

ltree	<@	ltree boolean

ltree	~	lquery boolean ltreelquery

lquery	~	ltree boolean ltreelquery

ltree	?	lquery[] boolean ltreelquery

lquery[]	?	ltree boolean ltreelquery

ltree	@	ltxtquery boolean ltreeltxtquery

ltxtquery	@	ltree boolean ltreeltxtquery

ltree	||	ltree ltree ltree

ltree	||	text ltree ltree

text	||	ltree ltree ltree

ltree[]	@>	ltree boolean ltree

ltree	<@	ltree[] boolean ltree

ltree[]	<@	ltree boolean ltree

ltree	@>	ltree[] boolean ltree

ltree[]	~	lquery boolean lquery

lquery	~	ltree[] boolean lquery

ltree[]	?	lquery[] boolean ltreelquery

lquery[]	?	ltree[] boolean ltreelquery



ltree[]	@	ltxtquery boolean ltxtquery

ltxtquery	@	ltree[] boolean ltxtquery

ltree[]	?@>	ltree ltree ltree	NULL

ltree[]	?<@	ltree ltree ltree	NULL

ltree[]	?~	lquery ltree lquery	NULL

ltree[]	?@	ltxtquery ltree lquery	NULL

<@@>	@~	 ^<@^@>^@	^~

	F-15

	F-15.	 ltree	

subltree(ltree,

int	start,	int

end)

ltree
ltreestartend-1
0	

subltree('Top.Child1.Child2',1,2)

subpath(ltree,

int	offset,	int

len)

ltree

ltreeoffsetlen

offset len subpath('Top.Child1.Child2',0,2)

subpath(ltree,

int	offset)
ltree

ltreeoffset

offset
subpath('Top.Child1.Child2',1)

nlevel(ltree) integer nlevel('Top.Child1.Child2')

index(ltree	a,

ltree	b)
integer ab	-1 index('0.1.2.3.5.4.5.6.8.5.6.8','5.6')

index(ltree	a,

ltree	b,	int

offset)

integer
ab offset

offset-offset
index('0.1.2.3.5.4.5.6.8.5.6.8','5.6',-4)

text2ltree(text) ltree textltree

ltree2text(ltree) text ltreetext

lca(ltree,	ltree,

...)
ltree 	8	 lca('1.2.2.3','1.2.3.4.5.6')



lca(ltree[]) ltree lca(array['1.2.2.3'::ltree,'1.2.3'])



F.21.3.	

ltree

ltree	B-	 <<==	>=>

ltree	GiST		 <<==	>=>	@><@	@~?

CREATE	INDEX	path_gist_idx	ON	test	USING	GIST	(path);

ltree[]	GiST		 ltree[]	<@	ltreeltree	@>	ltree[]	@~?

CREATE	INDEX	path_gist_idx	ON	test	USING	GIST	(array_path);



F.21.4.	

contrib/ltree/ltreetest.sql

CREATE	TABLE	test	(path	ltree);

INSERT	INTO	test	VALUES	('Top');

INSERT	INTO	test	VALUES	('Top.Science');

INSERT	INTO	test	VALUES	('Top.Science.Astronomy');

INSERT	INTO	test	VALUES	('Top.Science.Astronomy.Astrophysics');

INSERT	INTO	test	VALUES	('Top.Science.Astronomy.Cosmology');

INSERT	INTO	test	VALUES	('Top.Hobbies');

INSERT	INTO	test	VALUES	('Top.Hobbies.Amateurs_Astronomy');

INSERT	INTO	test	VALUES	('Top.Collections');

INSERT	INTO	test	VALUES	('Top.Collections.Pictures');

INSERT	INTO	test	VALUES	('Top.Collections.Pictures.Astronomy');

INSERT	INTO	test	VALUES	('Top.Collections.Pictures.Astronomy.Stars');

INSERT	INTO	test	VALUES	('Top.Collections.Pictures.Astronomy.Galaxies');

INSERT	INTO	test	VALUES	('Top.Collections.Pictures.Astronomy.Astronauts');

CREATE	INDEX	path_gist_idx	ON	test	USING	GIST	(path);

CREATE	INDEX	path_idx	ON	test	USING	BTREE	(path);

test

																								Top

																					/			|		\

													Science	Hobbies	Collections

																	/							|														\

								Astronomy			Amateurs_Astronomy	Pictures

											/		\																												|

Astrophysics		Cosmology																Astronomy

																																								/		|				\

																																	Galaxies	Stars	Astronauts

ltreetest=>	SELECT	path	FROM	test	WHERE	path	<@	'Top.Science';



																path

------------------------------------

	Top.Science

	Top.Science.Astronomy

	Top.Science.Astronomy.Astrophysics

	Top.Science.Astronomy.Cosmology

(4	rows)

ltreetest=>	SELECT	path	FROM	test	WHERE	path	~	'*.Astronomy.*';

																					path

-----------------------------------------------

	Top.Science.Astronomy

	Top.Science.Astronomy.Astrophysics

	Top.Science.Astronomy.Cosmology

	Top.Collections.Pictures.Astronomy

	Top.Collections.Pictures.Astronomy.Stars

	Top.Collections.Pictures.Astronomy.Galaxies

	Top.Collections.Pictures.Astronomy.Astronauts

(7	rows)

ltreetest=>	SELECT	path	FROM	test	WHERE	path	~	'*.!pictures@.*.Astronomy.*';

																path

------------------------------------

	Top.Science.Astronomy

	Top.Science.Astronomy.Astrophysics

	Top.Science.Astronomy.Cosmology

(3	rows)

ltreetest=>	SELECT	path	FROM	test	WHERE	path	@	'Astro*%	&	!pictures@';

																path

------------------------------------

	Top.Science.Astronomy

	Top.Science.Astronomy.Astrophysics

	Top.Science.Astronomy.Cosmology

	Top.Hobbies.Amateurs_Astronomy

(4	rows)

ltreetest=>	SELECT	path	FROM	test	WHERE	path	@	'Astro*	&	!pictures@';



																path

------------------------------------

	Top.Science.Astronomy

	Top.Science.Astronomy.Astrophysics

	Top.Science.Astronomy.Cosmology

(3	rows)

ltreetest=>	SELECT	subpath(path,0,2)||'Space'||subpath(path,2)	FROM	test	WHERE	path	<@	'Top.Science.Astronomy';

																	?column?

------------------------------------------

	Top.Science.Space.Astronomy

	Top.Science.Space.Astronomy.Astrophysics

	Top.Science.Space.Astronomy.Cosmology

(3	rows)

	SQL	

CREATE	FUNCTION	ins_label(ltree,	int,	text)	RETURNS	ltree

				AS	'select	subpath($1,0,$2)	||	$3	||	subpath($1,$2);'

				LANGUAGE	SQL	IMMUTABLE;

ltreetest=>	SELECT	ins_label(path,2,'Space')	FROM	test	WHERE	path	<@	'Top.Science.Astronomy';

																ins_label

------------------------------------------

	Top.Science.Space.Astronomy

	Top.Science.Space.Astronomy.Astrophysics

	Top.Science.Space.Astronomy.Cosmology

(3	rows)



F.21.5.	

	PL/Python	 ltree	 ltree_plpythonultree_plpython2u

ltree_plpython3uPL/Python		 	44.1	 	



F.21.6.	

	Teodor	Sigaev <teodor@stack.net>	 Oleg	Bartunov <oleg@sai.msu.su

	 http://www.sai.msu.su/~megera/postgres/gist/	Eugeny	Rodichev	

lo pageinspect

mailto:teodor@stack.net
mailto:oleg@sai.msu.su
http://www.sai.msu.su/~megera/postgres/gist/
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F.22.	pageinspect

pageinspect



F.22.1.	

get_raw_page(relname	text,	fork	text,	blkno	int)		bytea

get_raw_pagebytea fork'main''fsm''vm''init'

get_raw_page(relname	text,	blkno	int)		bytea

get_raw_page get_raw_page(relname,	'main',	blkno)

page_header(page	bytea)		record

page_headerPostgreSQL

get_raw_page

test=#	SELECT	*	FROM	page_header(get_raw_page('pg_class',	0));

				lsn				|	checksum	|	flags		|	lower	|	upper	|	special	|	pagesize	|	version	|	prune_xid

-----------+----------+--------+-------+-------+---------+----------+---------+-----------

	0/24A1B50	|								1	|						1	|			232	|			368	|				8192	|					8192	|							4	|									0

PageHeaderData src/include/storage/bufpage.h

heap_page_items(page	bytea)		setof	record

heap_page_items	 	

get_raw_page

test=#	SELECT	*	FROM	heap_page_items(get_raw_page('pg_class',	0));



src/include/storage/itemid.hsrc/include/access/htup_details.h

tuple_data_split(rel_oid,	t_data	bytea,	t_infomask	integer,

t_infomask2	integer,	t_bits	text	[,	do_detoast	bool])	returns

bytea[]

tuple_data_split	splits	tuple	data	into	attributes	in	the	same	way	as

backend	internals.

test=#	SELECT	tuple_data_split('pg_class'::regclass,	t_data,	t_infomask,	t_infomask2,	t_bits)	FROM	heap_page_items(get_raw_page('pg_class',	0));

This	function	should	be	called	with	the	same	arguments	as	the	return
attributes	of	heap_page_items.

If	do_detoast	is	true,	attribute	that	will	be	detoasted	as	needed.

Default	value	is	false.

heap_page_item_attrs(rel_oid,	t_data	bytea,	[,	do_detoast	bool])

returns	bytea[]

heap_page_item_attrs	 heap_page_items	

TOAST

get_raw_page	

test=#	SELECT	*	FROM	heap_page_item_attrs(get_raw_page('pg_class',	0),	'pg_class'::regclass);

bt_metap(relname	text)		record

bt_metap	B-



test=#	SELECT	*	FROM	bt_metap('pg_cast_oid_index');

-[	RECORD	1	]-----

magic					|	340322

version			|	2

root						|	1

level					|	0

fastroot		|	1

fastlevel	|	0

bt_page_stats(relname	text,	blkno	int)		record

bt_page_stats	B-

test=#	SELECT	*	FROM	bt_page_stats('pg_cast_oid_index',	1);

-[	RECORD	1	]-+-----

blkno									|	1

type										|	l

live_items				|	256

dead_items				|	0

avg_item_size	|	12

page_size					|	8192

free_size					|	4056

btpo_prev					|	0

btpo_next					|	0

btpo										|	0

btpo_flags				|	3

bt_page_items(relname	text,	blkno	int)		setof	record

bt_page_items	B-

test=#	SELECT	*	FROM	bt_page_items('pg_cast_oid_index',	1);

	itemoffset	|		ctid			|	itemlen	|	nulls	|	vars	|				data

------------+---------+---------+-------+------+-------------

										1	|	(0,1)			|						12	|	f					|	f				|	23	27	00	00

										2	|	(0,2)			|						12	|	f					|	f				|	24	27	00	00

										3	|	(0,3)			|						12	|	f					|	f				|	25	27	00	00

										4	|	(0,4)			|						12	|	f					|	f				|	26	27	00	00

										5	|	(0,5)			|						12	|	f					|	f				|	27	27	00	00

										6	|	(0,6)			|						12	|	f					|	f				|	28	27	00	00

										7	|	(0,7)			|						12	|	f					|	f				|	29	27	00	00



										8	|	(0,8)			|						12	|	f					|	f				|	2a	27	00	00

	B	 ctid	 	 ctid	

btpo_next	 "high	key"

"" 	 data	 ctid

brin_page_type(page	bytea)	returns	text

brin_page_type	 BRIN	 BRIN

test=#	SELECT	brin_page_type(get_raw_page('brinidx',	0));

	brin_page_type	

----------------

	meta

brin_metapage_info(page	bytea)	returns	record

brin_metapage_info	 BRIN

test=#	SELECT	*	FROM	brin_metapage_info(get_raw_page('brinidx',	0));

			magic				|	version	|	pagesperrange	|	lastrevmappage	

------------+---------+---------------+----------------

	0xA8109CFA	|							1	|													4	|														2

brin_revmap_data(page	bytea)	returns	setof	tid

brin_revmap_data	 BRIN	

test=#	SELECT	*	FROM	brin_revmap_data(get_raw_page('brinidx',	2))	limit	5;

		pages		

---------

	(6,137)



	(6,138)

	(6,139)

	(6,140)

	(6,141)

brin_page_items(page	bytea,	index	oid)	returns	setof	record

brin_page_items	 BRIN

test=#	SELECT	*	FROM	brin_page_items(get_raw_page('brinidx',	5),

																																					'brinidx')

							ORDER	BY	blknum,	attnum	LIMIT	6;

	itemoffset	|	blknum	|	attnum	|	allnulls	|	hasnulls	|	placeholder	|				value					

------------+--------+--------+----------+----------+-------------+--------------

								137	|						0	|						1	|	t								|	f								|	f											|	

								137	|						0	|						2	|	f								|	f								|	f											|	{1	..	88}

								138	|						4	|						1	|	t								|	f								|	f											|	

								138	|						4	|						2	|	f								|	f								|	f											|	{89	..	176}

								139	|						8	|						1	|	t								|	f								|	f											|	

								139	|						8	|						2	|	f								|	f								|	f											|	{177	..	264}

BrinMemTuple	BrinValues	 src/include/access/brin_tuple.h

gin_metapage_info(page	bytea)	returns	record

gin_metapage_info	 GIN

test=#	SELECT	*	FROM	gin_metapage_info(get_raw_page('gin_index',	0));

-[	RECORD	1	]----+-----------

pending_head					|	4294967295

pending_tail					|	4294967295

tail_free_size			|	0

n_pending_pages		|	0

n_pending_tuples	|	0

n_total_pages				|	7

n_entry_pages				|	6

n_data_pages					|	0

n_entries								|	693

version										|	2



gin_page_opaque_info(page	bytea)	returns	record

gin_page_opaque_info	 GIN

test=#	SELECT	*	FROM	gin_page_opaque_info(get_raw_page('gin_index',	2));

	rightlink	|	maxoff	|									flags

-----------+--------+------------------------

									5	|						0	|	{data,leaf,compressed}

(1	row)

gin_leafpage_items(page	bytea)	returns	setof	record

gin_leafpage_items	 GIN

test=#	SELECT	first_tid,	nbytes,	tids[0:5]	as	some_tids

								FROM	gin_leafpage_items(get_raw_page('gin_test_idx',	2));

	first_tid	|	nbytes	|																								some_tids

-----------+--------+----------------------------------------------------------

	(8,41)				|				244	|	{"(8,41)","(8,43)","(8,44)","(8,45)","(8,46)"}

	(10,45)			|				248	|	{"(10,45)","(10,46)","(10,47)","(10,48)","(10,49)"}

	(12,52)			|				248	|	{"(12,52)","(12,53)","(12,54)","(12,55)","(12,56)"}

	(14,59)			|				320	|	{"(14,59)","(14,60)","(14,61)","(14,62)","(14,63)"}

	(167,16)		|				376	|	{"(167,16)","(167,17)","(167,18)","(167,19)","(167,20)"}

	(170,30)		|				376	|	{"(170,30)","(170,31)","(170,32)","(170,33)","(170,34)"}

	(173,44)		|				197	|	{"(173,44)","(173,45)","(173,46)","(173,47)","(173,48)"}

(7	rows)

fsm_page_contents(page	bytea)		text

fsm_page_contents	FSM	“next”

	FSM	 src/backend/storage/freespace/README



ltree passwordcheck
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F.23.	passwordcheck

CREATE	ROLEALTER	ROLE passwordcheck

'$libdir/passwordcheck'postgresql.confshared_preload_libraries

CrackLib	—	 Makefile

PostgreSQL

passwordcheck passwordcheck	GSSAPI	 	20

passwordcheck

pageinspect pg_buffercache

http://sourceforge.net/projects/cracklib/


PostgreSQL	9.6.0	
	F.	



F.24.	pg_buffercache

pg_buffercache

	C	 pg_buffercache_pages pg_buffercache



F.24.1.	pg_buffercache

	F-16

	F-16.	 pg_buffercache	

bufferid integer 	 ID	1.. shared_buffers

relfilenode oid pg_class.relfilenode

reltablespace oid pg_tablespace.oid 	OID
reldatabase oid pg_database.oid 	OID

relforknumber smallint 	
include/common/relpath.h

relblocknumber bigint 	
isdirty boolean 	
usagecount smallint 	 Clock-sweep	
pinning_backends integer 	 	pin	

bufferid

pg_class

pg_buffercache



F.24.2.	

regression=#	SELECT	c.relname,	count(*)	AS	buffers

													FROM	pg_buffercache	b	INNER	JOIN	pg_class	c

													ON	b.relfilenode	=	pg_relation_filenode(c.oid)	AND

																b.reldatabase	IN	(0,	(SELECT	oid	FROM	pg_database

																																						WHERE	datname	=	current_database()))

													GROUP	BY	c.relname

													ORDER	BY	2	DESC

													LIMIT	10;

													relname													|	buffers

---------------------------------+---------

	tenk2																											|					345

	tenk1																											|					141

	pg_proc																									|						46

	pg_class																								|						45

	pg_attribute																				|						43

	pg_class_relname_nsp_index						|						30

	pg_proc_proname_args_nsp_index		|						28

	pg_attribute_relid_attnam_index	|						26

	pg_depend																							|						22

	pg_depend_reference_index							|						20

(10	rows)



F.24.3.	

Mark	Kirkwood	<markir@paradise.net.nz>

	Neil	Conway	 <neilc@samurai.com>

	Tom	Lane	 <tgl@sss.pgh.pa.us>

passwordcheck pgcrypto

mailto:markir@paradise.net.nz
mailto:neilc@samurai.com
mailto:tgl@sss.pgh.pa.us
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F.25.	pgcrypto

pgcryptoPostgreSQL



F.25.1.	

F.25.1.1.	digest()

digest(data	text,	type	text)		bytea

digest(data	bytea,	type	text)		bytea

data type md5sha1sha224sha256sha384sha512	OpenSSL	

pgcrypto	F-20

encode()

CREATE	OR	REPLACE	FUNCTION	sha1(bytea)	returns	text	AS	$$

				SELECT	encode(digest($1,	'sha1'),	'hex')

$$	LANGUAGE	SQL	STRICT	IMMUTABLE;

F.25.1.2.	hmac()

hmac(data	text,	key	text,	type	text)		bytea

hmac(data	bytea,	key	text,	type	text)		bytea

keydata	MAC typedigest()

digest()



F.25.2.	

crypt()gen_salt() crypt() gen_salt()

crypt()	MD5		SHA1	

1.	

2.	 salt

3.	

4.	 	—	

	F-17 crypt()

	F-17.	 crypt()

Salt

bf 72 yes 128 60 	Blowfish	2a
md5 unlimited no 48 34 	MD5	
xdes 8 yes 24 20 	DES
des 8 no 12 13 	UNIX	

F.25.2.1.	crypt()

crypt(password	text,	salt	text)		text



password	crypt(3)	 gen_salt()salt salt

UPDATE	...	SET	pswhash	=	crypt('new	password',	gen_salt('md5'));

SELECT	(pswhash	=	crypt('entered	password',	pswhash))	AS	pswmatch	FROM	...	;

true

F.25.2.2.	gen_salt()

gen_salt(type	text	[,	iter_count	integer	])		text

crypt()	salt		salt	 crypt()

type desxdesmd5bf

iter_count	—	 iter_count iter_count 	F-

18

	F-18.	 crypt()

xdes 725 1 16777215



bf 6 4 31

xdes

	DES		4		4		100	

	F-19 	8	 crypt-bf gen_saltiter_count

	F-19.	

/ [a-z] [A-Za-z0-9] md5	hash

crypt-bf/8 1792 4	 3927	 100k
crypt-bf/7 3648 2	 1929	 50k
crypt-bf/6 7168 1	 982	 25k
crypt-bf/5 13504 188	 521	 12.5k
crypt-md5 171584 15	 41	 1k

crypt-des 23221568 157.5 108	 7

sha1 37774272 90	 68	 4

md5	(hash) 150085504 22.5 17	 1

	Intel	Mobile	Core	i3

crypt-descrypt-md5	John	the	Ripper	v1.6.38	 -test

md5	hash	mdcrack	1.2



sha1	lcrack-20031130-beta.

crypt-bf	1000		8	 john-testcrypt-bf/5	13506	

/ pgcryptocrypt-bf	John	the	Ripper	

"" 	6	



F.25.3.	PGP	

OpenPGP	(RFC	4880)	

	PGP	

	—	

1.	 	String2Key	(S2K)	 crypt()	—		salt	—	

2.	 	S2K	

3.	 	S2K		S2K		S2K	

1.	

2.	

1.	 	UTF-8	

2.	 	IV

3.	 	SHA1	



4.	

F.25.3.1.	pgp_sym_encrypt()

pgp_sym_encrypt(data	text,	psw	text	[,	options	text	])		bytea

pgp_sym_encrypt_bytea(data	bytea,	psw	text	[,	options	text	])		bytea

	PGP		 pswdataoptions

F.25.3.2.	pgp_sym_decrypt()

pgp_sym_decrypt(msg	bytea,	psw	text	[,	options	text	])		text

pgp_sym_decrypt_bytea(msg	bytea,	psw	text	[,	options	text	])		bytea

	PGP	

pgp_sym_decryptbytea pgp_sym_decrypt_bytea

options

F.25.3.3.	pgp_pub_encrypt()

pgp_pub_encrypt(data	text,	key	bytea	[,	options	text	])		bytea

pgp_pub_encrypt_bytea(data	bytea,	key	bytea	[,	options	text	])		bytea

	PGP		 keydata

options



F.25.3.4.	pgp_pub_decrypt()

pgp_pub_decrypt(msg	bytea,	key	bytea	[,	psw	text	[,	options	text	]])		text

pgp_pub_decrypt_bytea(msg	bytea,	key	bytea	[,	psw	text	[,	options	text	]])		bytea

key psw

pgp_pub_decryptbytea pgp_pub_decrypt_bytea

options

F.25.3.5.	pgp_key_id()

pgp_key_id(bytea)		text

pgp_key_id	PGP		ID	ID

	2		ID

SYMKEY

ANYKEY

	ID	

	ID	—	



F.25.3.6.	armor(),	dearmor()

armor(data	bytea	[	,	keys	text[],	values	text[]	])		text

dearmor(data	text)		bytea

/	PGP	ASCII-armored		CRC		Base64

keysvalues	 /	armored	 armor	header

F.25.3.7.	pgp_armor_headers

pgp_armor_headers(data	text,	key	out	text,	value	out	text)	returns	setof	record

pgp_armor_headers()data	 armor	header	

8

F.25.3.8.	PGP	

	GnuPG	

pgp_sym_encrypt(data,	psw,	'compress-algo=1,	cipher-algo=aes256')

convert-crlf	PGP	

compress-algounicode-mode

F.25.3.8.1.	cipher-algo



bf,	aes128,	aes192,	aes256	(	OpenSSL 3des,	cast5)

aes128
pgp_sym_encrypt,	pgp_pub_encrypt

F.25.3.8.2.	compress-algo

PostgreSQL	zlib	

		0	-	
		1	-	ZIP	
		2	-	ZLIB		=	ZIP		CRC
0
pgp_sym_encrypt,	pgp_pub_encrypt

F.25.3.8.3.	compress-level

0	

0,	1-9
6
pgp_sym_encrypt,	pgp_pub_encrypt

F.25.3.8.4.	convert-crlf

\n\r\n\r\n\nRFC	4880	\r\n	RFC	

0,	1
0



pgp_sym_encrypt,	pgp_pub_encrypt,	pgp_sym_decrypt,	pgp_pub_decrypt

F.25.3.8.5.	disable-mdc

	SHA-1		PGP		SHA-1		RFC	4880		gnupg.org
	pgp.com	

01
0
pgp_sym_encrypt,	pgp_pub_encrypt

F.25.3.8.6.	sess-key

	S2K	

01
0
pgp_sym_encrypt

F.25.3.8.7.	s2k-mode

	S2K	

		0	-		salt
		1	-		salt	
		3	-	
3
pgp_sym_encrypt

F.25.3.8.8.	s2k-count

S2K		1024		65011712		



65536		253952	
pgp_sym_encrypt	s2k-mode=3

F.25.3.8.9.	s2k-digest-algo

	S2K	

md5,	sha1
sha1
pgp_sym_encrypt

F.25.3.8.10.	s2k-cipher-algo

bf,	aes,	aes128,	aes192,	aes256
use	cipher-algo
pgp_sym_encrypt

F.25.3.8.11.	unicode-mode

	UTF-8		UTF-8	UTF-8

01
0
pgp_sym_encrypt,	pgp_pub_encrypt

F.25.3.9.		GnuPG		PGP	

gpg	--gen-key



"DSA		Elgamal"

	RSA		DSA		RSA	 gpg	--edit-key

gpg	--list-secret-keys

	ASCII-

gpg	-a	--export	KEYID	>	public.key

	ASCII-

gpg	-a	--export-secret-keys	KEYID	>	secret.key

	PGP	 dearmor() -a

man	gpg	The	GNU	Privacy	Handbook	 http://www.gnupg.org

F.25.3.10.	PGP	

	GPG/PGP	

http://www.gnupg.org/gph/en/manual.html
http://www.gnupg.org


F.25.4.	

	PGP	

1.	

2.	

3.	 	IV

4.	

	PGP	

encrypt(data	bytea,	key	bytea,	type	text)		bytea

decrypt(data	bytea,	key	bytea,	type	text)		bytea

encrypt_iv(data	bytea,	key	bytea,	iv	bytea,	type	text)		bytea

decrypt_iv(data	bytea,	key	bytea,	iv	bytea,	type	text)		bytea

type/ type

algorithm	[	-	mode	]	[	/pad:	padding	]

algorithm

bf	—	Blowfish

aes	—	AES	(Rijndael-128)



mode

cbc	—	

ecb	—	

padding

pkcs	—	

none	—	

encrypt(data,	'fooz',	'bf')

encrypt(data,	'fooz',	'bf-cbc/pad:pkcs')

encrypt_ivdecrypt_iv iv	CBC	ECB	



F.25.5.	

gen_random_bytes(count	integer)		bytea

count	1024	

gen_random_uuid()		uuid

	4	UUID



F.25.6.	

F.25.6.1.	

pgcrypto	PostgreSQL	 configure --with-zlib--with-openssl

	zlib	PGP	

	OpenSSL		OpenSSL		BIGNUM	

	F-20.		OpenSSL	

	OpenSSL
MD5 yes yes

SHA1 yes yes

SHA224/256/384/512 yes yes	(	1)

no yes	(	2)

Blowfish yes yes

AES yes yes	(	3)

DES/3DES/CAST5 no yes

yes yes

PGP	 yes yes

PGP	 yes yes

1.	 SHA2		0.9.8		OpenSSL	 pgcrypto



2.	 OpenSSL	

3.	 AES		0.9.7		OpenSSL	 pgcrypto

F.25.6.2.	NULL	

	SQL		NULL		NULL

F.25.6.3.	

pgcrypto pgcrypto

1.	 	SSL	

2.	

	 pgcrypto	

F.25.6.4.	

http://www.gnupg.org/gph/en/manual.html

The	GNU	Privacy	Handbook.

http://www.openwall.com/crypt/

	crypt-blowfish	

http://www.stack.nl/~galactus/remailers/passphrase-faq.html

http://en.wikipedia.org/wiki/Side-channel_attack
http://www.gnupg.org/gph/en/manual.html
http://www.openwall.com/crypt/
http://www.stack.nl/~galactus/remailers/passphrase-faq.html


http://world.std.com/~reinhold/diceware.html

http://www.interhack.net/people/cmcurtin/snake-oil-faq.html

F.25.6.5.	

http://www.ietf.org/rfc/rfc4880.txt

OpenPGP	

http://www.ietf.org/rfc/rfc1321.txt

MD5	

http://www.ietf.org/rfc/rfc2104.txt

HMAC

http://www.usenix.org/events/usenix99/provos.html

crypt-descrypt-md5		bcrypt	

http://en.wikipedia.org/wiki/Fortuna_(PRNG)

Fortuna	CSPRNG	

http://world.std.com/~reinhold/diceware.html
http://www.interhack.net/people/cmcurtin/snake-oil-faq.html
http://www.ietf.org/rfc/rfc4880.txt
http://www.ietf.org/rfc/rfc1321.txt
http://www.ietf.org/rfc/rfc2104.txt
http://www.usenix.org/events/usenix99/provos.html
http://en.wikipedia.org/wiki/Fortuna_(PRNG)


http://jlcooke.ca/random/

Linux		Jean-Luc	Cooke	Fortuna-based	 /dev/random

http://kodu.ut.ee/~lipmaa/crypto/

http://jlcooke.ca/random/
http://kodu.ut.ee/~lipmaa/crypto/


F.25.7.	

Marko	Kreen	<markokr@gmail.com>

pgcrypto

DES	crypt David	Burren	 FreeBSD	libcrypt

MD5	crypt Poul-Henning
Kamp FreeBSD	libcrypt

Blowfish	crypt Solar	Designer www.openwall.com

Blowfish	cipher Simon	Tatham PuTTY

Rijndael	cipher Brian	Gladman OpenBSD	sys/crypto

MD5	hash	and
SHA1 WIDE	Project KAME	kame/sys/crypto

SHA256/384/512 Aaron	D.	Gifford OpenBSD	sys/crypto

BIGNUM	math Michael	J.
Fromberger dartmouth.edu/~sting/sw/imath

pg_buffercache pg_freespacemap

mailto:markokr@gmail.com
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F.26.	pg_freespacemap

pg_freespacemapFSM pg_freespace



F.26.1.	

pg_freespace(rel	regclass	IN,	blkno	bigint	IN)		int2

	FSM blkno

pg_freespace(rel	regclass	IN,	blkno	OUT	bigint,	avail	OUT	int2)

	FSM (blkno	bigint,	avail	int2)

BLCKSZ	1/256 BLCKSZ	32	

:	 	8.4		FSM	



F.26.2.	

postgres=#	SELECT	*	FROM	pg_freespace('foo');

	blkno	|	avail	

-------+-------

					0	|					0

					1	|					0

					2	|					0

					3	|				32

					4	|			704

					5	|			704

					6	|			704

					7	|		1216

					8	|			704

					9	|			704

				10	|			704

				11	|			704

				12	|			704

				13	|			704

				14	|			704

				15	|			704

				16	|			704

				17	|			704

				18	|			704

				19	|		3648

(20	rows)

postgres=#	SELECT	*	FROM	pg_freespace('foo',	7);

	pg_freespace	

--------------

									1216

(1	row)



F.26.3.	

	Mark	Kirkwood	 <markir@paradise.net.nz>	8.4		Heikki

Linnakangas	<heikki@enterprisedb.com>	FSM	

pgcrypto pg_prewarm

mailto:markir@paradise.net.nz
mailto:heikki@enterprisedb.com
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F.27.	pg_prewarm

pg_prewarm	 	 PostgreSQL



F.27.1.	

pg_prewarm(regclass,	mode	text	default	'buffer',	fork	text	default	'main',

											first_block	int8	default	null,

											last_block	int8	default	null)	RETURNS	int8

	

prefetch	 	

	—		 prefetchread	OS	

	



F.27.2.	

Robert	Haas	<rhaas@postgresql.org>

pg_freespacemap pgrowlocks

mailto:rhaas@postgresql.org
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F.28.	pgrowlocks

pgrowlocks



F.28.1.	

pgrowlocks(text)		setof	record

	F-21

	F-21.	 pgrowlocks	

locked_row tid 	IDTID
locker xid 	ID	ID
multi boolean

xids xid[] 	ID

lock_type text[]
Key	ShareShareFor	No	Key	UpdateNo

Key	UpdateFor	UpdateUpdate

pids integer[] 	ID

pgrowlocksAccessShareLock

1.	 pgrowlocks

2.	 pgrowlocks

pgrowlocks

SELECT	*	FROM	accounts	AS	a,	pgrowlocks('accounts')	AS	p

		WHERE	p.locked_row	=	a.ctid;



F.28.2.	

test=#	SELECT	*	FROM	pgrowlocks('t1');

	locked_row	|	lock_type	|	locker	|	multi	|			xids				|					pids

------------+-----------+--------+-------+-----------+---------------

						(0,1)	|	Shared				|					19	|	t					|	{804,805}	|	{29066,29068}

						(0,2)	|	Shared				|					19	|	t					|	{804,805}	|	{29066,29068}

						(0,3)	|	Exclusive	|				804	|	f					|	{804}					|	{29066}

						(0,4)	|	Exclusive	|				804	|	f					|	{804}					|	{29066}

(4	rows)



F.28.3.	

Tatsuo	Ishii

pg_prewarm pg_stat_statements
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F.29.	pg_stat_statements

pg_stat_statements	SQL	

postgresql.confshared_preload_librariespg_stat_statements

pg_stat_statements	 	

pg_stat_statements	



F.29.1.	pg_stat_statements

	 pg_stat_statements	 	ID	ID		ID	

	F-22.	 pg_stat_statements

userid oid pg_authid.oid 	OID
dbid oid pg_database.oid 	OID
queryid bigint 	
query text 	
calls bigint 	

total_time
double

precision
	

min_time
double

precision
	

max_time
double

precision
	

mean_time
double

precision
	

stddev_time
double

precision
	

rows bigint 	
shared_blks_hit bigint 	
shared_blks_read bigint 	
shared_blks_dirtied bigint 	
shared_blks_written bigint 	
local_blks_hit bigint 	
local_blks_read bigint 	



local_blks_dirtied bigint 	
local_blks_written bigint 	
temp_blks_read bigint 	
temp_blks_written bigint 	

blk_read_time
double

precision 	 track_io_timing

blk_write_time
double

precision 	 track_io_timing

	 	SQL	 queryid		

SELECTINSERTUPDATEDELETE pg_stat_statements

pg_stat_statements? pg_stat_statements

pg_stat_statements

queryid search_path

pg_stat_statements	 queryid dbiduserid queryid

queryid	WAL	 queryid

	 	

pg_stat_statements	 query queryid	 	



F.29.2.	

pg_stat_statements_reset()		void

pg_stat_statements_resetpg_stat_statements

pg_stat_statements(showtext	boolean)	returns	setof	record

pg_stat_statements	 pg_stat_statements	

showtext	:=	false	 queryOUT	 	

	 	



F.29.3.	

pg_stat_statements.max	(integer)

pg_stat_statements.max pg_stat_statements	5000

pg_stat_statements.track	(enum)

pg_stat_statements.track top all none top	

pg_stat_statements.track_utility	(boolean)

pg_stat_statements.track_utility SELECTINSERT	UPDATEDELETE

on	

pg_stat_statements.save	(boolean)

pg_stat_statements.save off onpostgresql.conf

pg_stat_statements.max pg_stat_statements.tracknone

postgresql.conf

#	postgresql.conf

shared_preload_libraries	=	'pg_stat_statements'

pg_stat_statements.max	=	10000

pg_stat_statements.track	=	all



F.29.4.	

bench=#	SELECT	pg_stat_statements_reset();

$	pgbench	-i	bench

$	pgbench	-c10	-t300	bench

bench=#	\x

bench=#	SELECT	query,	calls,	total_time,	rows,	100.0	*	shared_blks_hit	/

															nullif(shared_blks_hit	+	shared_blks_read,	0)	AS	hit_percent

										FROM	pg_stat_statements	ORDER	BY	total_time	DESC	LIMIT	5;

-[	RECORD	1	]---------------------------------------------------------------------

query							|	UPDATE	pgbench_branches	SET	bbalance	=	bbalance	+	?	WHERE	bid	=	?;

calls							|	3000

total_time		|	9609.00100000002

rows								|	2836

hit_percent	|	99.9778970000200936

-[	RECORD	2	]---------------------------------------------------------------------

query							|	UPDATE	pgbench_tellers	SET	tbalance	=	tbalance	+	?	WHERE	tid	=	?;

calls							|	3000

total_time		|	8015.156

rows								|	2990

hit_percent	|	99.9731126579631345

-[	RECORD	3	]---------------------------------------------------------------------

query							|	copy	pgbench_accounts	from	stdin

calls							|	1

total_time		|	310.624

rows								|	100000

hit_percent	|	0.30395136778115501520

-[	RECORD	4	]---------------------------------------------------------------------

query							|	UPDATE	pgbench_accounts	SET	abalance	=	abalance	+	?	WHERE	aid	=	?;

calls							|	3000

total_time		|	271.741999999997

rows								|	3000

hit_percent	|	93.7968855088209426

-[	RECORD	5	]---------------------------------------------------------------------

query							|	alter	table	pgbench_accounts	add	primary	key	(aid)

calls							|	1

total_time		|	81.42

rows								|	0

hit_percent	|	34.4947735191637631



F.29.5.	

Takahiro	Itagaki	<itagaki.takahiro@oss.ntt.co.jp>Peter	Geoghegan

<peter@2ndquadrant.com>

pgrowlocks pgstattuple

mailto:itagaki.takahiro@oss.ntt.co.jp
mailto:peter@2ndquadrant.com
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F.30.	pgstattuple

pgstattuple



F.30.1.	

pgstattuple(regclass)		record

pgstattuple "" 	OID

test=>	SELECT	*	FROM	pgstattuple('pg_catalog.pg_proc');

-[	RECORD	1	]------+-------

table_len										|	458752

tuple_count								|	1470

tuple_len										|	438896

tuple_percent						|	95.67

dead_tuple_count			|	11

dead_tuple_len					|	3157

dead_tuple_percent	|	0.69

free_space									|	8932

free_percent							|	1.95

	F-23

	F-23.	 pgstattuple	

table_len bigint

tuple_count bigint

tuple_len bigint

tuple_percent float8

dead_tuple_count bigint

dead_tuple_len bigint

dead_tuple_percent float8

free_space bigint

free_percent float8



pgstattuple

HeapTupleSatisfiesDirty pgstattuple""

pgstattuple(text)		record

pgstattuple(regclass)	 TEXT	

pgstatindex(regclass)		record

pgstatindex	B-

test=>	SELECT	*	FROM	pgstatindex('pg_cast_oid_index');

-[	RECORD	1	]------+------

version												|	2

tree_level									|	0

index_size									|	16384

root_block_no						|	1

internal_pages					|	0

leaf_pages									|	1

empty_pages								|	0

deleted_pages						|	0

avg_leaf_density			|	54.27

leaf_fragmentation	|	0

version integer B-	
tree_level integer

index_size bigint

root_block_no bigint

internal_pages bigint ""



leaf_pages bigint

empty_pages bigint

deleted_pages bigint

avg_leaf_density float8

leaf_fragmentation float8

index_sizeinternal_pages	+	leaf_pages	+	empty_pages	+

deleted_pages

pgstattuple

pgstatindex(text)	returns	record

pgstatindex(regclass)	 TEXT	

pgstatginindex(regclass)		record

pgstatginindex	GIN	

test=>	SELECT	*	FROM	pgstatginindex('test_gin_index');

-[	RECORD	1	]--+--

version								|	1

pending_pages		|	0

pending_tuples	|	0

version integer
GIN

pending_pages integer

pending_tuples bigint



pg_relpages(regclass)		bigint

pg_relpages

pg_relpages(text)	returns	bigint

pg_relpages(regclass)	 TEXT		

pgstattuple_approx(regclass)	returns	record

pgstattuple_approxpgstattuple	OID	

test=>	SELECT	*	FROM	pgstattuple_approx('pg_catalog.pg_proc'::regclass);

-[	RECORD	1	]--------+-------

table_len												|	573440

scanned_percent						|	2

approx_tuple_count			|	2740

approx_tuple_len					|	561210

approx_tuple_percent	|	97.87

dead_tuple_count					|	0

dead_tuple_len							|	0

dead_tuple_percent			|	0

approx_free_space				|	11996

approx_free_percent		|	2.09

	F-24

pgstattuple pgstattuple_approx

	VM	

	VACUUM		pg_class.reltuples	

	F-24.	 pgstattuple_approx



table_len bigint

scanned_percent float8

approx_tuple_count bigint

approx_tuple_len bigint

approx_tuple_percent float8

dead_tuple_count bigint

dead_tuple_len bigint

dead_tuple_percent float8

approx_free_space bigint

approx_free_percent float8

pgstattuple



F.30.2.	

Tatsuo	Ishii,	Satoshi	Nagayasu		Abhijit	Menon-Sen

pg_stat_statements pg_trgm
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F.31.	pg_trgm

pg_trgm	trigram	



F.31.1.	Trigram	Trigraph

	trigram		trigram	

:	 	trigram	 pg_trgm	trigram	 "cat

trigram		 "	c"	"	ca"	"cat"	 "at	"	 "foo|bar"	trigram		 "	

fo"	"foo"	"oo	"	"	b"	"	ba"	"bar"	 "ar	"



F.31.2.	

pg_trgm	F-25 	F-26

	F-25.	 pg_trgm	

similarity(text,	text) real 	0	1
show_trgm(text) text[] 	trigram	
word_similarity(text,	text) real

show_limit() real %

set_limit(real) real
%	0		1		0.3

	F-26.	 pg_trgm	

text	%	text boolean pg_trgm.similarity_threshold

text	<%	text boolean

text	%>	text boolean <%

text	<->	text real "" 	1	 similarity()

text	<<->	text real "" 	1	 word_similarity()

text	<->>	text real <<->



F.31.3.	GUC	

pg_trgm.similarity_threshold	(real)

%	0		1		0.3

pg_trgm.word_similarity_threshold	(real)

<%%>	0		1		0.6



F.31.4.	

pg_trgm	GiST		GIN		trigram	 LIKEILIKE~~*	B-

CREATE	TABLE	test_trgm	(t	text);

CREATE	INDEX	trgm_idx	ON	test_trgm	USING	GIST	(t	gist_trgm_ops);

CREATE	INDEX	trgm_idx	ON	test_trgm	USING	GIN	(t	gin_trgm_ops);

t

SELECT	t,	similarity(t,	'word')	AS	sml

		FROM	test_trgm

		WHERE	t	%	'word'

		ORDER	BY	sml	DESC,	t;

word

SELECT	t,	t	<->	'word'	AS	dist

		FROM	test_trgm

		ORDER	BY	dist	LIMIT	10;



	GiST		GIN	

t

SELECT	t,	word_similarity('word',	t)	AS	sml

		FROM	test_trgm

		WHERE	'word'	<%	t

		ORDER	BY	sml	DESC,	t;

word

SELECT	t,	'word'	<<->	t	AS	dist

		FROM	test_trgm

		ORDER	BY	dist	LIMIT	10;

	GiST		GIN	

PostgreSQL	9.1	 LIKEILIKE

SELECT	*	FROM	test_trgm	WHERE	t	LIKE	'%foo%bar';

	trigram		trigram	B-

PostgreSQL	9.3	 ~~*

SELECT	*	FROM	test_trgm	WHERE	t	~	'(foo|bar)';

	trigram		trigram	B-



LIKE	trigram	

GiST		GIN		GiST		GIN	



F.31.5.	

trigram	

CREATE	TABLE	words	AS	SELECT	word	FROM

								ts_stat('SELECT	to_tsvector(''simple'',	bodytext)	FROM	documents');

documentsbodytext to_tsvectorsimple

	trigram	

CREATE	INDEX	words_idx	ON	words	USING	GIN(word	gin_trgm_ops);

SELECT

:	 words



F.31.6.	

GiST		 http://www.sai.msu.su/~megera/postgres/gist/

Tsearch2		 http://www.sai.msu.su/~megera/postgres/gist/tsearch/V2/

http://www.sai.msu.su/~megera/postgres/gist/
http://www.sai.msu.su/~megera/postgres/gist/tsearch/V2/


F.31.7.	

Oleg	Bartunov	<oleg@sai.msu.su>

Teodor	Sigaev	<teodor@sigaev.ru>	Delta-Soft	

Alexander	Korotkov	<a.korotkov@postgrespro.ru>Postgres

Professional

Christopher	Kings-Lynne

	Delta-Soft	

pgstattuple pg_visibility

mailto:oleg@sai.msu.su
mailto:teodor@sigaev.ru
mailto:a.korotkov@postgrespro.ru
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F.32.	pg_visibility

pg_visibilityVM

“”“”	vacuum	

PD_ALL_VISIBLE



F.32.1.	

pg_visibility_map(regclass,	blkno	bigint,	all_visible	OUT	boolean,

all_frozen	OUT	boolean)	returns	record

“”“”

pg_visibility(regclass,	blkno	bigint,	all_visible	OUT	boolean,

all_frozen	OUT	boolean,	pd_all_visible	OUT	boolean)	returns	record

“”“” PD_ALL_VISIBLE

pg_visibility_map(regclass,	blkno	OUT	bigint,	all_visible	OUT

boolean,	all_frozen	OUT	boolean)	returns	setof	record

“”“”

pg_visibility(regclass,	blkno	OUT	bigint,	all_visible	OUT	boolean,

all_frozen	OUT	boolean,	pd_all_visible	OUT	boolean)	returns	setof

record

“”“” PD_ALL_VISIBLE

pg_visibility_map_summary(regclass,	all_visible	OUT	bigint,

all_frozen	OUT	bigint)	returns	record

“”“”

pg_check_frozen(regclass,	t_ctid	OUT	tid)	returns	setof	tid

“”	TID	TID	

pg_check_visible(regclass,	t_ctid	OUT	tid)	returns	setof	tid

	TID“”	TID	



pg_truncate_visibility_map(regclass)	returns	void



F.32.2.	

Robert	Haas	<rhaas@postgresql.org>

pg_trgm postgres_fdw

mailto:rhaas@postgresql.org
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F.33.	postgres_fdw

postgres_fdwpostgres_fdwPostgreSQL

dblink postgres_fdw

postgres_fdw

1.	 CREATE	EXTENSIONpostgres_fdw

2.	 CREATE	SERVER userpassword

3.	 CREATE	USER	MAPPING userpassword

4.	 CREATE	FOREIGN	TABLEIMPORT	FOREIGN	SCHEMA
/

SELECT INSERTUPDATEDELETE

postgres_fdwON	CONFLICT	DO	UPDATEINSERT ON	CONFLICT	DO	NOTHING



F.33.1.	postgres_fdw		FDW	

F.33.1.1.	

postgres_fdwlibpq 	32.1.2	

userpassword

client_encoding

fallback_application_name postgres_fdw

F.33.1.2.	

PostgreSQL	SQL	

schema_name

table_name

column_name

F.33.1.3.	



postgres_fdw	—	 postgres_fdw

use_remote_estimate

postgres_fdwEXPLAIN false

fdw_startup_cost

fdw_tuple_cost

use_remote_estimate postgres_fdw fdw_startup_cost

fdw_tuple_costuse_remote_estimate postgres_fdw

fdw_startup_cost	fdw_tuple_cost ANALYZE	—	

F.33.1.4.	

WHERE WHERE

extensions

PostgreSQL	immutable	

extensions

fetch_size

postgres_fdw 100



F.33.1.5.	

postgres_fdw

updatable

postgres_fdwINSERTUPDATEDELETE true

F.33.1.6.	

postgres_fdwIMPORT	FOREIGN	SCHEMA

IMPORT	FOREIGN	SCHEMA

import_collate

COLLATE true

import_default

DEFAULT false

import_not_null

NOT	NULL true

NOT	NULL PostgreSQLCHECK CHECK CHECK

CHECK CREATE	FOREIGN	TABLE



F.33.2.	

postgres_fdw



F.33.3.	

SERIALIZABLE SERIALIZABLE REPEATABLE	READ

SERIALIZABLEREPEATABLE	READ READ	COMMITTED PostgreSQL



F.33.4.	

postgres_fdw WHERE WHERE extensions WHERE

IMMUTABLEUPDATEDELETE WHERE BEFOREAFTER postgres_fdw UPDATE

IMMUTABLEIMMUTABLE

postgres_fdw JOIN WHERE

EXPLAIN	VERBOSE



F.33.5.	

postgres_fdw search_pathpg_catalog postgres_fdw

postgres_fdwTimeZoneDateStyleIntervalStyleextra_float_digits

search_path SET

postgres_fdw



F.33.6.	

postgres_fdwPostgreSQL	8.3		8.1	 postgres_fdw WHERE

"function	does	not	exist"



F.33.7.	

postgres_fdw

CREATE	EXTENSION	postgres_fdw;

CREATE	SERVER 192.83.123.895432PostgreSQL foreign_db

CREATE	SERVER	foreign_server

								FOREIGN	DATA	WRAPPER	postgres_fdw

								OPTIONS	(host	'192.83.123.89',	port	'5432',	dbname	'foreign_db');

CREATE	USER	MAPPING

CREATE	USER	MAPPING	FOR	local_user

								SERVER	foreign_server

								OPTIONS	(user	'foreign_user',	password	'password');

CREATE	FOREIGN	TABLE some_schema.some_table foreign_table

CREATE	FOREIGN	TABLE	foreign_table	(

								id	integer	NOT	NULL,

								data	text

)

								SERVER	foreign_server

								OPTIONS	(schema_name	'some_schema',	table_name	'some_table');

CREATE	FOREIGN	TABLE column_name IMPORT	FOREIGN

SCHEMA



F.33.8.	

Shigeru	Hanada	<shigeru.hanada@gmail.com>

pg_visibility seg

mailto:shigeru.hanada@gmail.com
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F.34.	seg

seg	seg



F.34.1.	

	 	

	

	 	6.50	

test=>	select	6.50	::	float8	as	"pH";

	pH

---

6.5

(1	row)

6.50		6.5		 6.50		

	

test=>	select	'6.25	..	6.50'::seg	as	"pH";

										pH

------------

6.25	..	6.50

(1	row)



F.34.2.	

.....	 	

	F-27 xydelta	 xy delta

	F-27.	 seg

x

x	..	y xy

x	(+-)	delta x	-	delta	x	+	delta

x	.. x

..	x x

	F-28.	 seg

5.0

~5.0 ~	~seg
<5.0 	5.0	 <

>5.0 	5.0	 >

5(+-)0.3 4.7	..	5.3(+-)

50	.. 	50	
..	0 	0	
1.5e-2	..	2E-2 0.015	..	0.02

1	...	2 1...21	..	21..2	

... ..	 0...23230.23	 seg



seg 5	..	2



F.34.3.	

seg	32		7	

	7		0.00	 	



F.34.4.	

segseg	GiST		 	GiST	 	F-29

	F-29.	Seg	GiST	

[a,	b]	<<	[c,	d]
[a,	b]		[c,	d]	b	<	c		[a,	 b]	<<	[c,	d]	

[a,	b]	>>	[c,	d]
[a,	b]		[c,	d]	b	>	c		[a,	 b]	>>	[c,	d]	

[a,	b]	&<	[c,	d] 	—		 "" 	b	<=	d	
[a,	b]	&>	[c,	d] 	—		 "" 	a	>=	c	
[a,	b]	=	[c,	d] 	—		[a,	b]		[c,	d]		a	=	c		b	=	d
[a,	b]	&&	[c,	d] 	[a,	b]		[c,	d]	
[a,	b]	@>	[c,	d] 	[a,	b]		[c,	d]	 a	<=	c		b	>=	d
[a,	b]	<@	[c,	d] 	[a,	b]		[c,	d]		 >=	c		b	<=	d

	PostgreSQL	8.2		 @>		 <@		 @		 ~	

	B-

[a,	b]	<	[c,	d]

[a,	b]	>	[c,	d]

	 	a		c	b		d	



F.34.5.	

sql/seg.sql

(+-)	 	10	

postgres=>	select	'10(+-)1'::seg	as	seg;

						seg

---------

9.0	..	11													--	should	be:	9	..	11

	R-	 seg	



F.34.6.	

	Gene	Selkov,	Jr.	 <selkovjr@mcs.anl.gov>	

	Joe	Hellerstein		 http://db.cs.berkeley.edu/jmh/
GiST http://gist.cs.berkeley.edu/	 	Postgres	

postgres_fdw sepgsql

mailto:selkovjr@mcs.anl.gov
http://db.cs.berkeley.edu/jmh/
http://gist.cs.berkeley.edu/
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F.35.	sepgsql

sepgsqlSELinux	 MAC

	 	F.35.7	



F.35.1.	

SELinux	 PostgreSQL	
PostgreSQL	SQL		

SELinux	 system_u:object_r:sepgsql_table_t:s0

	 	

SECURITY	LABEL



F.35.2.	

sepgsql	 SELinux	Linux	2.6.28		 	

3.9.13		

sestatus	 SELinux

$	sestatus

SELinux	status:																	enabled

SELinuxfs	mount:																/selinux

Current	mode:																			enforcing

Mode	from	config	file:										enforcing

Policy	version:																	24

Policy	from	config	file:								targeted

SELinux	

	PostgreSQL	 configure		 --with-selinux	

postgresql.conf	 shared_preload_libraries	

sepgsql.sql	

sepgsql	

$	export	PGDATA=/path/to/data/directory

$	initdb

$	vi	$PGDATA/postgresql.conf

		change

				#shared_preload_libraries	=	''																#	(change	requires	restart)

		to

				shared_preload_libraries	=	'sepgsql'										#	(change	requires	restart)

$	for	DBNAME	in	template0	template1	postgres;	do

				postgres	--single	-F	-c	exit_on_error=true	$DBNAME	\



						</usr/local/pgsql/share/contrib/sepgsql.sql	>/dev/null

		done

libselinux	selinux-policy

/etc/selinux/targeted/contexts/sepgsql_contexts:		line	33	has	invalid	object	type	db_blobs

/etc/selinux/targeted/contexts/sepgsql_contexts:		line	36	has	invalid	object	type	db_language

/etc/selinux/targeted/contexts/sepgsql_contexts:		line	37	has	invalid	object	type	db_language

/etc/selinux/targeted/contexts/sepgsql_contexts:		line	38	has	invalid	object	type	db_language

/etc/selinux/targeted/contexts/sepgsql_contexts:		line	39	has	invalid	object	type	db_language

/etc/selinux/targeted/contexts/sepgsql_contexts:		line	40	has	invalid	object	type	db_language



F.35.3.	

SELinux sepgsql		root		

	PostgreSQL	 contrib/sepgsql	 	

check

	F.35.2	 	 sepgsql	

sepgsql-regtest	 	

	Makefile		 	Makefile	

sepgsql-regtest

$	cd	.../contrib/sepgsql

$	make	-f	/usr/share/selinux/devel/Makefile

$	sudo	semodule	-u	sepgsql-regtest.pp

$	sudo	semodule	-l	|	grep	sepgsql

sepgsql-regtest	1.07

sepgsql_regression_test_mode	 sepgsql-regtest	

sepgsql_regression_test_mode	 setsebool

$	sudo	setsebool	sepgsql_regression_test_mode	on

$	getsebool	sepgsql_regression_test_mode

sepgsql_regression_test_mode	-->	on

	shell	 unconfined_t

$	id	-Z

unconfined_u:unconfined_r:unconfined_t:s0-s0:c0.c1023



	F.35.8	

$	./test_sepgsql

	 sepgsql

	 sepgsql_regression_test_mode

$	sudo	setsebool	sepgsql_regression_test_mode	off

sepgsql-regtest

$	sudo	semodule	-r	sepgsql-regtest



F.35.4.	GUC	

sepgsql.permissive	(boolean)

sepgsql	

sepgsql	 SELinux	

sepgsql.debug_audit	(boolean)

	

SELinux	



F.35.5.	

F.35.5.1.	

SELinux	 	

sepgsql	 sepgsql	

	 	

F.35.5.2.	DML	

	 db_table:selectdb_table:insert

	 WHERERETURNING	 UPDATE	

SELECT	 db_column:select

db_column:updatedb_column:insert

UPDATE	t1	SET	x	=	2,	y	=	md5sum(y)	WHERE	z	=	100;

t1.xdb_column:update	 t1.ydb_column:{select	update}

db_column:select	 db_table:{select	update}

SELECT	 db_sequence:get_value	

db_view:expand	



	 db_procedure:{execute}

db_schema:search		

	

	DML		 	TOAST	

F.35.5.3.	DDL	

SELinux	 	

create	 SELinux	

CREATE	DATABASE	 getattr

add_name

	

LEAKPROOF	 install	 LEAKPROOF

DROP drop	 CASCADE	 	

ALTER	 setattr		

remove_name	 add_name

LEAKPROOFinstall

SECURITY	LABEL	 relabelfromrelabelto



setattr

F.35.5.4.	

	SECURITY	DEFINER		setuid		 SELinux	

postgres=#	CREATE	TABLE	customer	(

															cid					int	primary	key,

															cname			text,

															credit		text

											);

CREATE	TABLE

postgres=#	SECURITY	LABEL	ON	COLUMN	customer.credit

															IS	'system_u:object_r:sepgsql_secret_table_t:s0';

SECURITY	LABEL

postgres=#	CREATE	FUNCTION	show_credit(int)	RETURNS	text

													AS	'SELECT	regexp_replace(credit,	''-[0-9]+$'',	''-xxxx'',	''g'')

																								FROM	customer	WHERE	cid	=	$1'

											LANGUAGE	sql;

CREATE	FUNCTION

postgres=#	SECURITY	LABEL	ON	FUNCTION	show_credit(int)

															IS	'system_u:object_r:sepgsql_trusted_proc_exec_t:s0';

SECURITY	LABEL

postgres=#	SELECT	*	FROM	customer;

ERROR:		SELinux:	security	policy	violation

postgres=#	SELECT	cid,	cname,	show_credit(cid)	FROM	customer;

	cid	|	cname		|					show_credit

-----+--------+---------------------

			1	|	taro			|	1111-2222-3333-xxxx

			2	|	hanako	|	5555-6666-7777-xxxx

(2	rows)

customer.credit	 show_credit



F.35.5.5.	

	SELinux		 	

	 	

regression=#	select	sepgsql_getcon();

																				sepgsql_getcon

-------------------------------------------------------

	unconfined_u:unconfined_r:unconfined_t:s0-s0:c0.c1023

(1	row)

regression=#	SELECT	sepgsql_setcon('unconfined_u:unconfined_r:unconfined_t:s0-s0:c1.c4');

	sepgsql_setcon	

----------------

	t

(1	row)

regression=#	SELECT	sepgsql_setcon('unconfined_u:unconfined_r:unconfined_t:s0-s0:c1.c1023');

ERROR:		SELinux:	security	policy	violation

c1.c1023	 c1.c4

	 	

sepgsql_setcon()		

F.35.5.6.	

LOAD	



F.35.6.	Sepgsql	

	F-30

	F-30.	Sepgsql	

sepgsql_getcon()	returns	text

sepgsql_setcon(text)	returns

bool
	

sepgsql_mcstrans_in(text)

returns	text

	mcstrans		MLS/MCS	

sepgsql_mcstrans_out(text)

returns	text

	mcstrans		MLS/MCS	

sepgsql_restorecon(text)	returns

bool

	NULL	
specfile	



F.35.7.	

DDL

	DDL	

DCL

DCL	

PostgreSQL	 sepgsql

sepgsql	 	



F.35.8.	

SE-PostgreSQL	

	wiki		

Fedora	SELinux	User	Guide

	 SELinux	Fedora

Fedora	SELinux	FAQ

SELinux		Fedora

http://wiki.postgresql.org/wiki/SEPostgreSQL
http://docs.fedoraproject.org/selinux-user-guide/
http://docs.fedoraproject.org/selinux-faq


F.35.9.	

KaiGai	Kohei	<kaigai@ak.jp.nec.com>

seg spi

mailto:kaigai@ak.jp.nec.com
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F.36.	spi

spi	SPI		



F.36.1.	refint	—	

check_primary_key()check_foreign_key()

check_primary_key() BEFORE	INSERT	OR	UPDATE/

check_foreign_key() BEFORE	DELETE	OR	UPDATE cascade	—	

restrict	—	 setnull	—	//	NOT	NULL	

refint.example



F.36.2.	timetravel	—	

PostgreSQL abstimestart_date/stop_date

CREATE	TABLE	mytab	(

								...													...

								start_date						abstime,

								stop_date							abstime

								...													...

);

	start_date		stop_date

start_date		stop_date	

infinity"" 	stop_date		—	

	stop_date		start_date		stop_date	

	stop_date	

"" 	WHERE	 stop_date	=	'infinity'	start_date	

stop_date	

timetravel() BEFORE	INSERT	OR	UPDATE	OR	DELETEstart_date	

stop_date		1-3	 text	INSERTUPDATEDELETE	

	123	

set_timetravel() set_timetravel('mytab',	1)mytab

set_timetravel('mytab',	0)mytab	start_date		stop_date



/	—	

get_timetravel()

timetravel.example



F.36.3.	autoinc	—	

autoinc() "" autoinc()

BEFORE	INSERT BEFORE	INSERT	OR	UPDATE

autoinc.example



F.36.4.	insert_username	—	

insert_username()

BEFORE	INSERT/ UPDATE

insert_username.example



F.36.5.	moddatetime	—	

moddatetime()timestamp

BEFORE	UPDATE timestamptimestamp	with	time	zone

moddatetime.example

sepgsql sslinfo
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F.37.	sslinfo

PostgreSQL sslinfo	SSL		SSL	NULL

--with-openssl



F.37.1.	

ssl_is_used()		boolean

	SSL		TRUE	FALSE

ssl_version()		text

	SSL		SSLv2SSLv3		TLSv1

ssl_cipher()		text

	SSL		DHE-RSA-AES256-SHA

ssl_client_cert_present()		boolean

	SSL		TRUE	FALSE

ssl_client_serial()		numeric

	 	—		

	CA		CA	

ssl_client_dn()		text

	ASCII		SQL_ASCII		ASCII		UTF-8	

/CN=	/C=	/O=

ssl_issuer_dn()		text



root.crt	CA		CAI	

ssl_client_dn_field(fieldname	text)		text

	NULL	OpenSSL		ASN1	

commonName	(alias	CN)

surname	(alias	SN)

name

givenName	(alias	GN)

countryName	(alias	C)

localityName	(alias	L)

stateOrProvinceName	(alias	ST)

organizationName	(alias	O)

organizationUnitName	(alias	OU)

title

description

initials

postalCode

streetAddress

generationQualifier

description

dnQualifier

x500UniqueIdentifier

pseudonym

role

emailAddress

commonName	CA		X.500		X.509	

ssl_issuer_field(fieldname	text)		text

ssl_client_dn_field

ssl_extension_info()		setof	record

	



F.37.2.	

Victor	Wagner	<vitus@cryptocom.ru>,	Cryptocom	LTD

Dmitry	Voronin	<carriingfate92@yandex.ru>

Cryptocom	OpenSSL		E-Mail	 <openssl@cryptocom.ru>

spi tablefunc

mailto:vitus@cryptocom.ru
mailto:carriingfate92@yandex.ru
mailto:openssl@cryptocom.ru
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F.38.	tablefunc

tablefunc	C	



F.38.1.	

	F-31 tablefunc

	F-31.	 tablefunc

normal_rand(int

numvals,	float8

mean,	float8

stddev)

setof	float8

crosstab(text

sql)
setof	record N"" N

crosstabN(text

sql)

setof

table_crosstab_N

N"" crosstab2

crosstab4 crosstabN

crosstab(text

source_sql,	text

category_sql)

setof	record ""

crosstab(text

sql,	int	N)
setof	record

crosstab(text) N

connectby(text

relname,	text

keyid_fld,	text

parent_keyid_fld

[,	text

orderby_fld	],

text	start_with,

int	max_depth	[,

text

branch_delim	])

setof	record

F.38.1.1.	normal_rand

normal_rand(int	numvals,	float8	mean,	float8	stddev)	returns	setof	float8



normal_rand

numvals meanstddev

	1000		5		3

test=#	SELECT	*	FROM	normal_rand(1000,	5,	3);

					normal_rand

----------------------

					1.56556322244898

					9.10040991424657

					5.36957140345079

			-0.369151492880995

				0.283600703686639

							.

							.

							.

					4.82992125404908

					9.71308014517282

					2.49639286969028

(1000	rows)

F.38.1.2.	crosstab(text)

crosstab(text	sql)

crosstab(text	sql,	int	N)

crosstab"pivot"

row1				val11

row1				val12

row1				val13

...

row2				val21

row2				val22

row2				val23



...

row1				val11			val12			val13			...

row2				val21			val22			val23			...

...

crosstab	SQL	

sql	SQL	 row_name categoryvalue N

	row_name				cat				value

----------+-------+-------

		row1						cat1				val1

		row1						cat2				val2

		row1						cat3				val3

		row1						cat4				val4

		row2						cat1				val5

		row2						cat2				val6

		row2						cat3				val7

		row2						cat4				val8

crosstabsetof	record	 SELECTFROM

SELECT	*	FROM	crosstab('...')	AS	ct(row_name	text,	category_1	text,	category_2	text);

											<==	value		columns		==>

	row_name			category_1			category_2



----------+------------+------------

		row1								val1									val2

		row2								val5									val6

FROMrow_name		SQL		N	 value

crosstabrow_name	 	

SQL	 ORDER	BY	1,2	

CREATE	TABLE	ct(id	SERIAL,	rowid	TEXT,	attribute	TEXT,	value	TEXT);

INSERT	INTO	ct(rowid,	attribute,	value)	VALUES('test1','att1','val1');

INSERT	INTO	ct(rowid,	attribute,	value)	VALUES('test1','att2','val2');

INSERT	INTO	ct(rowid,	attribute,	value)	VALUES('test1','att3','val3');

INSERT	INTO	ct(rowid,	attribute,	value)	VALUES('test1','att4','val4');

INSERT	INTO	ct(rowid,	attribute,	value)	VALUES('test2','att1','val5');

INSERT	INTO	ct(rowid,	attribute,	value)	VALUES('test2','att2','val6');

INSERT	INTO	ct(rowid,	attribute,	value)	VALUES('test2','att3','val7');

INSERT	INTO	ct(rowid,	attribute,	value)	VALUES('test2','att4','val8');

SELECT	*

FROM	crosstab(

		'select	rowid,	attribute,	value

			from	ct

			where	attribute	=	''att2''	or	attribute	=	''att3''

			order	by	1,2')

AS	ct(row_name	text,	category_1	text,	category_2	text,	category_3	text);

	row_name	|	category_1	|	category_2	|	category_3

----------+------------+------------+------------

	test1				|	val2							|	val3							|

	test2				|	val6							|	val7							|

(2	rows)

FROM	 	crosstab		



:	 psql	 \crosstabview	 crosstab()

F.38.1.3.	crosstabN(text)

crosstabN(text	sql)

crosstabNcrosstab	 SELECT	

crosstab4

CREATE	TYPE	tablefunc_crosstab_N	AS	(

				row_name	TEXT,

				category_1	TEXT,

				category_2	TEXT,

								.

								.

								.

				category_N	TEXT

);

textrow_namevalue		23		4		

SELECT	*

FROM	crosstab3(

		'select	rowid,	attribute,	value

			from	ct

			where	attribute	=	''att2''	or	attribute	=	''att3''

			order	by	1,2');

crosstab()	



contrib/tablefunc/tablefunc--1.0.sql	

your_type_name	 crosstab	C	 text float8	

CREATE	TYPE	my_crosstab_float8_5_cols	AS	(

				my_row_name	text,

				my_category_1	float8,

				my_category_2	float8,

				my_category_3	float8,

				my_category_4	float8,

				my_category_5	float8

);

CREATE	OR	REPLACE	FUNCTION	crosstab_float8_5_cols(text)

				RETURNS	setof	my_crosstab_float8_5_cols

				AS	'$libdir/tablefunc','crosstab'	LANGUAGE	C	STABLE	STRICT;

OUT

CREATE	OR	REPLACE	FUNCTION	crosstab_float8_5_cols(

				IN	text,

				OUT	my_row_name	text,

				OUT	my_category_1	float8,

				OUT	my_category_2	float8,

				OUT	my_category_3	float8,

				OUT	my_category_4	float8,

				OUT	my_category_5	float8)

		RETURNS	setof	record



		AS	'$libdir/tablefunc','crosstab'	LANGUAGE	C	STABLE	STRICT;

F.38.1.4.	crosstab(text,	text)

crosstab(text	source_sql,	text	category_sql)

crosstab	 	

source_sql	SQL		 row_name category

"extra" row_name	 categoryvalue	

row_name "extra"

source_sql

SELECT	row_name,	extra_col,	cat,	value	FROM	foo	ORDER	BY	1;

	row_name				extra_col			cat				value

----------+------------+-----+---------

		row1									extra1				cat1				val1

		row1									extra1				cat2				val2

		row1									extra1				cat4				val4

		row2									extra2				cat1				val5

		row2									extra2				cat2				val6

		row2									extra2				cat3				val7

		row2									extra2				cat4				val8

category_sql	SQL		

SELECT	DISTINCT	cat	FROM	foo	ORDER	BY	1;

				cat

		-------

				cat1



				cat2

				cat3

				cat4

crosstabsetof	record	 SELECTFROM

SELECT	*	FROM	crosstab('...',	'...')

				AS	ct(row_name	text,	extra	text,	cat1	text,	cat2	text,	cat3	text,	cat4	text);

																		<==		value		columns			==>

row_name			extra			cat1			cat2			cat3			cat4

---------+-------+------+------+------+------

		row1					extra1		val1			val2										val4

		row2					extra2		val5			val6			val7			val8

FROM source_sql	 N N-2	N-2	 source_sql

crosstabrow_name	 row_name"extra"

categorycategory_sql	 value	

source_sqlORDER	BY	1	 row_name	

create	table	sales(year	int,	month	int,	qty	int);

insert	into	sales	values(2007,	1,	1000);

insert	into	sales	values(2007,	2,	1500);

insert	into	sales	values(2007,	7,	500);

insert	into	sales	values(2007,	11,	1500);

insert	into	sales	values(2007,	12,	2000);

insert	into	sales	values(2008,	1,	1000);



select	*	from	crosstab(

		'select	year,	month,	qty	from	sales	order	by	1',

		'select	m	from	generate_series(1,12)	m'

)	as	(

		year	int,

		"Jan"	int,

		"Feb"	int,

		"Mar"	int,

		"Apr"	int,

		"May"	int,

		"Jun"	int,

		"Jul"	int,

		"Aug"	int,

		"Sep"	int,

		"Oct"	int,

		"Nov"	int,

		"Dec"	int

);

	year	|	Jan		|	Feb		|	Mar	|	Apr	|	May	|	Jun	|	Jul	|	Aug	|	Sep	|	Oct	|	Nov		|	Dec

------+------+------+-----+-----+-----+-----+-----+-----+-----+-----+------+------

	2007	|	1000	|	1500	|					|					|					|					|	500	|					|					|					|	1500	|	2000

	2008	|	1000	|						|					|					|					|					|					|					|					|					|						|

(2	rows)

CREATE	TABLE	cth(rowid	text,	rowdt	timestamp,	attribute	text,	val	text);

INSERT	INTO	cth	VALUES('test1','01	March	2003','temperature','42');

INSERT	INTO	cth	VALUES('test1','01	March	2003','test_result','PASS');

INSERT	INTO	cth	VALUES('test1','01	March	2003','volts','2.6987');

INSERT	INTO	cth	VALUES('test2','02	March	2003','temperature','53');

INSERT	INTO	cth	VALUES('test2','02	March	2003','test_result','FAIL');

INSERT	INTO	cth	VALUES('test2','02	March	2003','test_startdate','01	March	2003');

INSERT	INTO	cth	VALUES('test2','02	March	2003','volts','3.1234');

SELECT	*	FROM	crosstab

(

		'SELECT	rowid,	rowdt,	attribute,	val	FROM	cth	ORDER	BY	1',

		'SELECT	DISTINCT	attribute	FROM	cth	ORDER	BY	1'

)

AS

(

							rowid	text,

							rowdt	timestamp,

							temperature	int4,

							test_result	text,

							test_startdate	timestamp,

							volts	float8



);

	rowid	|										rowdt											|	temperature	|	test_result	|						test_startdate						|	volts

-------+--------------------------+-------------+-------------+--------------------------+--------

	test1	|	Sat	Mar	01	00:00:00	2003	|										42	|	PASS								|																										|	2.6987

	test2	|	Sun	Mar	02	00:00:00	2003	|										53	|	FAIL								|	Sat	Mar	01	00:00:00	2003	|	3.1234

(2	rows)

	

F.38.1.5.	connectby

connectby(text	relname,	text	keyid_fld,	text	parent_keyid_fld

										[,	text	orderby_fld	],	text	start_with,	int	max_depth

										[,	text	branch_delim	])

connectby	

	F-32

	F-32.	 connectby	

relname

keyid_fld

parent_keyid_fld

orderby_fld

start_with

max_depth

branch_delim



	 start_with

connectbysetof	record	 SELECTFROM

SELECT	*	FROM	connectby('connectby_tree',	'keyid',	'parent_keyid',	'pos',	'row2',	0,	'~')

				AS	t(keyid	text,	parent_keyid	text,	level	int,	branch	text,	pos	int);

	

integer

"branch" branch_delim	

orderby_fld	

connectby	SQL		

branch_delim connectby	 branch_delim

CREATE	TABLE	connectby_tree(keyid	text,	parent_keyid	text,	pos	int);

INSERT	INTO	connectby_tree	VALUES('row1',NULL,	0);

INSERT	INTO	connectby_tree	VALUES('row2','row1',	0);

INSERT	INTO	connectby_tree	VALUES('row3','row1',	0);

INSERT	INTO	connectby_tree	VALUES('row4','row2',	1);

INSERT	INTO	connectby_tree	VALUES('row5','row2',	0);

INSERT	INTO	connectby_tree	VALUES('row6','row4',	0);

INSERT	INTO	connectby_tree	VALUES('row7','row3',	0);

INSERT	INTO	connectby_tree	VALUES('row8','row6',	0);

INSERT	INTO	connectby_tree	VALUES('row9','row5',	0);



--		orderby_fld	

SELECT	*	FROM	connectby('connectby_tree',	'keyid',	'parent_keyid',	'row2',	0,	'~')

	AS	t(keyid	text,	parent_keyid	text,	level	int,	branch	text);

	keyid	|	parent_keyid	|	level	|							branch

-------+--------------+-------+---------------------

	row2		|														|					0	|	row2

	row4		|	row2									|					1	|	row2~row4

	row6		|	row4									|					2	|	row2~row4~row6

	row8		|	row6									|					3	|	row2~row4~row6~row8

	row5		|	row2									|					1	|	row2~row5

	row9		|	row5									|					2	|	row2~row5~row9

(6	rows)

--		orderby_fld	

SELECT	*	FROM	connectby('connectby_tree',	'keyid',	'parent_keyid',	'row2',	0)

	AS	t(keyid	text,	parent_keyid	text,	level	int);

	keyid	|	parent_keyid	|	level

-------+--------------+-------

	row2		|														|					0

	row4		|	row2									|					1

	row6		|	row4									|					2

	row8		|	row6									|					3

	row5		|	row2									|					1

	row9		|	row5									|					2

(6	rows)

--		orderby_fld		row5		row4	

SELECT	*	FROM	connectby('connectby_tree',	'keyid',	'parent_keyid',	'pos',	'row2',	0,	'~')

	AS	t(keyid	text,	parent_keyid	text,	level	int,	branch	text,	pos	int);

	keyid	|	parent_keyid	|	level	|							branch								|	pos

-------+--------------+-------+---------------------+-----

	row2		|														|					0	|	row2																|			1

	row5		|	row2									|					1	|	row2~row5											|			2

	row9		|	row5									|					2	|	row2~row5~row9						|			3

	row4		|	row2									|					1	|	row2~row4											|			4

	row6		|	row4									|					2	|	row2~row4~row6						|			5

	row8		|	row6									|					3	|	row2~row4~row6~row8	|			6

(6	rows)

--		orderby_fld		row5		row4	

SELECT	*	FROM	connectby('connectby_tree',	'keyid',	'parent_keyid',	'pos',	'row2',	0)

	AS	t(keyid	text,	parent_keyid	text,	level	int,	pos	int);

	keyid	|	parent_keyid	|	level	|	pos

-------+--------------+-------+-----

	row2		|														|					0	|			1

	row5		|	row2									|					1	|			2

	row9		|	row5									|					2	|			3

	row4		|	row2									|					1	|			4

	row6		|	row4									|					2	|			5

	row8		|	row6									|					3	|			6



(6	rows)



F.38.2.	

Joe	Conway

sslinfo tcn



PostgreSQL	9.6.0	
	F.	



F.39.	tcn

tcn AFTER

CREATE	TRIGGER tcn

/

test=#	create	table	tcndata

test-#			(

test(#					a	int	not	null,

test(#					b	date	not	null,

test(#					c	text,

test(#					primary	key	(a,	b)

test(#			);

CREATE	TABLE

test=#	create	trigger	tcndata_tcn_trigger

test-#			after	insert	or	update	or	delete	on	tcndata

test-#			for	each	row	execute	procedure	triggered_change_notification();

CREATE	TRIGGER

test=#	listen	tcn;

LISTEN

test=#	insert	into	tcndata	values	(1,	date	'2012-12-22',	'one'),

test-#																												(1,	date	'2012-12-23',	'another'),

test-#																												(2,	date	'2012-12-23',	'two');

INSERT	0	3

Asynchronous	notification	"tcn"	with	payload	""tcndata",I,"a"='1',"b"='2012-12-22'"	received	from	server	process	with	PID	22770.

Asynchronous	notification	"tcn"	with	payload	""tcndata",I,"a"='1',"b"='2012-12-23'"	received	from	server	process	with	PID	22770.

Asynchronous	notification	"tcn"	with	payload	""tcndata",I,"a"='2',"b"='2012-12-23'"	received	from	server	process	with	PID	22770.

test=#	update	tcndata	set	c	=	'uno'	where	a	=	1;

UPDATE	2

Asynchronous	notification	"tcn"	with	payload	""tcndata",U,"a"='1',"b"='2012-12-22'"	received	from	server	process	with	PID	22770.

Asynchronous	notification	"tcn"	with	payload	""tcndata",U,"a"='1',"b"='2012-12-23'"	received	from	server	process	with	PID	22770.

test=#	delete	from	tcndata	where	a	=	1	and	b	=	date	'2012-12-22';

DELETE	1

Asynchronous	notification	"tcn"	with	payload	""tcndata",D,"a"='1',"b"='2012-12-22'"	received	from	server	process	with	PID	22770.



tablefunc test_decoding



PostgreSQL	9.6.0	
	F.	



F.40.	test_decoding

test_decoding	

test_decoding	WAL		

	SQL	

postgres=#	SELECT	*	FROM	pg_logical_slot_get_changes('test_slot',	NULL,	NULL,	'include-xids',	'0');

	location		|	xid	|																							data

-----------+-----+--------------------------------------------------

	0/16D30F8	|	691	|	BEGIN

	0/16D32A0	|	691	|	table	public.data:	INSERT:	id[int4]:2	data[text]:'arg'

	0/16D32A0	|	691	|	table	public.data:	INSERT:	id[int4]:3	data[text]:'demo'

	0/16D32A0	|	691	|	COMMIT

	0/16D32D8	|	692	|	BEGIN

	0/16D3398	|	692	|	table	public.data:	DELETE:	id[int4]:2

	0/16D3398	|	692	|	table	public.data:	DELETE:	id[int4]:3

	0/16D3398	|	692	|	COMMIT

(8	rows)

tcn tsearch2



PostgreSQL	9.6.0	
	F.	



F.41.	tsearch2

tsearch2tsearch2	8.3	 PostgreSQL



F.41.1.	

tsearch2

rankts_ranktsearch2

pg_catalog tsearch2 public

"" "" default_text_search_config

tsearch2

tsearch2tsvector

tsearch2

	SQL	

	8.3	

reset_tsearch()get_covers()

tsearch2



F.41.2.		8.3	

tsearch2	8.3	

1.	 pg_dumppg_dumpall-c--clean

2.	 tsearch2

3.	 tsearch2

4.	 tsearch2pg_ts_cfg

5.	

tsearch2



F.41.3.	

Tsearch2		 http://www.sai.msu.su/~megera/postgres/gist/tsearch/V2/

test_decoding tsm_system_rows

http://www.sai.msu.su/~megera/postgres/gist/tsearch/V2/


PostgreSQL	9.6.0	
	F.	



F.42.	tsm_system_rows

tsm_system_rows	 SYSTEM_ROWSSELECT	 TABLESAMPLE

	

SYSTEM	 SYSTEM_ROWS	

SYSTEM_ROWS	 REPEATABLE



F.42.1.	

SYSTEM_ROWS	

CREATE	EXTENSION	tsm_system_rows;

SELECT

SELECT	*	FROM	my_table	TABLESAMPLE	SYSTEM_ROWS(100);

my_table	100		 	100	

tsearch2 tsm_system_time



PostgreSQL	9.6.0	
	F.	



F.43.	tsm_system_time

tsm_system_time	 SYSTEM_TIMESELECT	 TABLESAMPLE

	 	

SYSTEM	 SYSTEM_TIME	

SYSTEM_TIME	 REPEATABLE



F.43.1.	

SYSTEM_TIME	

CREATE	EXTENSION	tsm_system_time;

SELECT

SELECT	*	FROM	my_table	TABLESAMPLE	SYSTEM_TIME(1000);

	1	1000	 my_table		1	

tsm_system_rows unaccent



PostgreSQL	9.6.0	
	F.	



F.44.	unaccent

unaccent

unaccentthesaurus



F.44.1.	

unaccent

RULES $SHAREDIR/tsearch_data/ $SHAREDIRPostgreSQL

.rules RULES

À								A

Á								A

Â								A

Ã								A

Ä								A

Å								A

Æ								AE

;	

"" 	 unaccent

PostgreSQL	 UTF-8	

unaccent.rules unaccent $SHAREDIR/tsearch_data/



F.44.2.	

unaccentunaccentunaccentunaccentRULES='unaccent'unaccent.rules

mydb=#	ALTER	TEXT	SEARCH	DICTIONARY	unaccent	(RULES='my_rules');

mydb=#	select	ts_lexize('unaccent','Hôtel');

	ts_lexize

-----------

	{Hotel}

(1	row)

unaccent

mydb=#	CREATE	TEXT	SEARCH	CONFIGURATION	fr	(	COPY	=	french	);

mydb=#	ALTER	TEXT	SEARCH	CONFIGURATION	fr

								ALTER	MAPPING	FOR	hword,	hword_part,	word

								WITH	unaccent,	french_stem;

mydb=#	select	to_tsvector('fr','Hôtels	de	la	Mer');

				to_tsvector

-------------------

	'hotel':1	'mer':4

(1	row)

mydb=#	select	to_tsvector('fr','Hôtel	de	la	Mer')	@@	to_tsquery('fr','Hotels');

	?column?

----------

	t

(1	row)



mydb=#	select	ts_headline('fr','Hôtel	de	la	Mer',to_tsquery('fr','Hotels'));

						ts_headline

------------------------

	<b>Hôtel</b>	de	la	Mer

(1	row)



F.44.3.	

unaccent() unaccent

unaccent([dictionary,	]	string)	returns	text

dictionary	 unaccent

SELECT	unaccent('unaccent',	'Hôtel');

SELECT	unaccent('Hôtel');

tsm_system_time uuid-ossp



PostgreSQL	9.6.0	
	F.	



F.45.	uuid-ossp

uuid-osspUUID	UUID	



F.45.1.	uuid-ossp	

	F-33 	UUID		ITU-T	Rec.	X.667ISO/IEC	9834-8:2005		RFC
4122		UUID		1345		2	

	F-33.		UUID	

uuid_generate_v1()
	1		UUID	MAC		UUID	

uuid_generate_v1mc()
	1		UUID	MAC		MAC	

uuid_generate_v3(namespace

uuid,	name	text)

	3		UUID

SELECT	uuid_generate_v3(uuid_ns_url(),	'http://www.postgresql.org');

	MD5		UUID		UUID	

uuid_generate_v4()
	4		UUID

uuid_generate_v5(namespace

uuid,	name	text)

	5		UUID	3		UUID		SHA-1		5		3		SHA-1		MD5

	F-34.		UUID	



uuid_nil() "nil"	UUID		UUID	

uuid_ns_dns()
	UUID		DNS	

uuid_ns_url()
	UUID		URL	

uuid_ns_oid()

	UUID		ISO	OID		ASN.1	OID
PostgreSQL	OID	

uuid_ns_x500()

	UUID		X.500	DNConstant	designating
the	X.500	distinguished	name	(DN)	namespace	for
UUIDs.



F.45.2.	uuid-ossp

	OSSP	UUID		 http://www.ossp.org/pkg/lib/uuid/
	 uuid-ossp	OSSP		

UUID		LinuxOS	X	 libuuid	

linux-ng configure	 --with-uuid=bsd	BSD		 --with-

uuid=e2fse2fsprogs	libuuid--with-uuid=ossp	 	OSSP	UUID	

configure

:	 4	UUID pgcrypto	 gen_random_uuid()

http://www.ossp.org/pkg/lib/uuid/


F.45.3.	

Peter	Eisentraut	<peter_e@gmx.net>

unaccent xml2

mailto:peter_e@gmx.net


PostgreSQL	9.6.0	
	F.	



F.46.	xml2

xml2	XPath		XSLT	



F.46.1.	

PostgreSQL	8.3		SQL/XML		XML		XML		XPath	
	API		PostgreSQL		API	

hackers@postgresql.org>

mailto:pgsql-hackers@postgresql.org


F.46.2.	

	F-35 	XML		XPath	 text

	F-35.	

xml_is_well_formed(document) bool

	XML		PostgreSQL	8.2	

xpath_string(document,

query)
text

	XPath	
xpath_number(document,

query)
float4

xpath_bool(document,	query) bool

xpath_nodeset(document,

query,	toptag,	itemtag)
text

	XML	

<toptag>

<itemtag>Value	1	which	could	be	an	XML	fragment</itemtag>

<itemtag>Value	2....</itemtag>

</toptag>

toptagitemtag

xpath_nodeset(document,

query)
text

xpath_nodeset(document,	query,	toptag,	itemtag)

xpath_nodeset(document,

query,	itemtag)
text

xpath_nodeset(document,	query,	toptag,	itemtag)

xpath_list(document,	query,

separator)
text



xpath_list(document,	query) text ,



F.46.3.	xpath_table

xpath_table(text	key,	text	document,	text	relation,	text	xpaths,	text	criteria)	returns	setof	record

xpath_table	XPath	 	F-36

	F-36.	 xpath_table	

key
"key"	—	

document
	XML	

relation

xpaths
	XPath	 |

criteria

WHERE	

1=1

	XPath		SQL	SELECT		—	

SELECT	<key>,	<document>	FROM	<relation>	WHERE	<criteria>

	SELECT		SQL	



FROM AS

SELECT	*	FROM

xpath_table('article_id',

												'article_xml',

												'articles',

												'/article/author|/article/pages|/article/title',

												'date_entered	>	''2003-01-01''	')

AS	t(article_id	integer,	author	text,	page_count	integer,	title	text);

AS "key"	XPath		XPath		XPath		NULL

page_count	XPath		PostgreSQL	 AS	—		—	

text

SELECT	 SELECT	*	—	

SELECT	t.title,	p.fullname,	p.email

FROM	xpath_table('article_id',	'article_xml',	'articles',

																	'/article/title|/article/author/@id',

																	'xpath_string(article_xml,''/article/@date'')	>	''2003-03-20''	')

							AS	t(article_id	integer,	title	text,	author_id	integer),

					tblPeopleInfo	AS	p

WHERE	t.author_id	=	p.person_id;

F.46.3.1.	

xpath_table	XPath	

	XPath		—		XPath		XPath	



CREATE	TABLE	test	(

				id	int	PRIMARY	KEY,

				xml	text

);

INSERT	INTO	test	VALUES	(1,	'<doc	num="C1">

<line	num="L1"><a>1</a><b>2</b><c>3</c></line>

<line	num="L2"><a>11</a><b>22</b><c>33</c></line>

</doc>');

INSERT	INTO	test	VALUES	(2,	'<doc	num="C2">

<line	num="L1"><a>111</a><b>222</b><c>333</c></line>

<line	num="L2"><a>111</a><b>222</b><c>333</c></line>

</doc>');

SELECT	*	FROM

		xpath_table('id','xml','test',

														'/doc/@num|/doc/line/@num|/doc/line/a|/doc/line/b|/doc/line/c',

														'true')

		AS	t(id	int,	doc_num	varchar(10),	line_num	varchar(10),	val1	int,	val2	int,	val3	int)

WHERE	id	=	1	ORDER	BY	doc_num,	line_num

	id	|	doc_num	|	line_num	|	val1	|	val2	|	val3

----+---------+----------+------+------+------

		1	|	C1						|	L1							|				1	|				2	|				3

		1	|									|	L2							|			11	|			22	|			33

doc_numxpath_table

SELECT	t.*,i.doc_num	FROM

		xpath_table('id',	'xml',	'test',

														'/doc/line/@num|/doc/line/a|/doc/line/b|/doc/line/c',

														'true')

				AS	t(id	int,	line_num	varchar(10),	val1	int,	val2	int,	val3	int),

		xpath_table('id',	'xml',	'test',	'/doc/@num',	'true')

				AS	i(id	int,	doc_num	varchar(10))

WHERE	i.id=t.id	AND	i.id=1

ORDER	BY	doc_num,	line_num;

	id	|	line_num	|	val1	|	val2	|	val3	|	doc_num

----+----------+------+------+------+---------

		1	|	L1							|				1	|				2	|				3	|	C1

		1	|	L2							|			11	|			22	|			33	|	C1

(2	rows)





F.46.4.	XSLT	

	libxslt

F.46.4.1.	xslt_process

xslt_process(text	document,	text	stylesheet,	text	paramlist)	returns	text

	XSL	 paramlist a=1,b=2

xslt_process



F.46.5.	
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G.1.	

oid2name	--	 PostgreSQL	OID	
vacuumlo	--	 PostgreSQL

contribPostgreSQL PostgreSQL	II,	 PostgreSQL	

oid2name



PostgreSQL	9.6.0	



oid2name



oid2name	--	 PostgreSQL	OID	



oid2name	[option...]



oid2name	PostgreSQL	 	65	

:	 "oid2name"	OID	

oid2name	OID	OID		OID



oid2name

-f	filenode

filenode

-i

-o	oid

	OID	 oid

-q

-s

	OID

-S

	 information_schemapg_toastpg_catalog

-t	tablename_pattern

tablename_pattern

-V--version



oid2name

-x

	OID

-?

--help

oid2name

oid2name

-d	database

-H	host

-p	port

-U	username

-P	password

	—	

-o-f-t	 -o	OID	 -f	 -t



-o-f-t-d-d -S-i

-d	OID	 -s



oid2name



$	#	

$	oid2name

All	databases:

				Oid		Database	Name		Tablespace

----------------------------------

		17228							alvherre		pg_default

		17255					regression		pg_default

		17227						template0		pg_default

						1						template1		pg_default

$	oid2name	-s

All	tablespaces:

					Oid		Tablespace	Name

-------------------------

				1663							pg_default

				1664								pg_global

		155151									fastdisk

		155152										bigdisk

$	#	OK	alvherre	

$	cd	$PGDATA/base/17228

$	#	

$	ls	-lS	*	|	head	-10

-rw-------		1	alvherre	alvherre	136536064	sep	14	09:51	155173

-rw-------		1	alvherre	alvherre		17965056	sep	14	09:51	1155291

-rw-------		1	alvherre	alvherre			1204224	sep	14	09:51	16717

-rw-------		1	alvherre	alvherre				581632	sep		6	17:51	1255

-rw-------		1	alvherre	alvherre				237568	sep	14	09:50	16674

-rw-------		1	alvherre	alvherre				212992	sep	14	09:51	1249

-rw-------		1	alvherre	alvherre				204800	sep	14	09:51	16684

-rw-------		1	alvherre	alvherre				196608	sep	14	09:50	16700

-rw-------		1	alvherre	alvherre				163840	sep	14	09:50	16699

-rw-------		1	alvherre	alvherre				122880	sep		6	17:51	16751

$	#		155173		...

$	oid2name	-d	alvherre	-f	155173

From	database	"alvherre":

		Filenode		Table	Name

----------------------

				155173				accounts

$	#	

$	oid2name	-d	alvherre	-f	155173	-f	1155291



From	database	"alvherre":

		Filenode					Table	Name

-------------------------

				155173							accounts

			1155291		accounts_pkey

$	#		-x	

$	oid2name	-d	alvherre	-t	accounts	-f	1155291	-x

From	database	"alvherre":

		Filenode					Table	Name						Oid		Schema		Tablespace

------------------------------------------------------

				155173							accounts			155173		public		pg_default

			1155291		accounts_pkey		1155291		public		pg_default

$	#	

$	du	[0-9]*	|

>	while	read	SIZE	FILENODE

>	do

>			echo	"$SIZE							`oid2name	-q	-d	alvherre	-i	-f	$FILENODE`"

>	done

16												1155287		branches_pkey

16												1155289		tellers_pkey

17561												1155291		accounts_pkey

...

$	#	

$	du	[0-9]*	|	sort	-rn	|	while	read	SIZE	FN

>	do

>			echo	"$SIZE			`oid2name	-q	-d	alvherre	-f	$FN`"

>	done

133466													155173				accounts

17561												1155291		accounts_pkey

1177														16717		pg_proc_proname_args_nsp_index

...

$	#		pg_tblspc	

$	cd	$PGDATA/pg_tblspc

$	oid2name	-s

All	tablespaces:

					Oid		Tablespace	Name

-------------------------

				1663							pg_default

				1664								pg_global

		155151									fastdisk

		155152										bigdisk

$	#		"fastdisk"	

$	ls	-d	155151/*

155151/17228/		155151/PG_VERSION



$	#		17228	

$	oid2name

All	databases:

				Oid		Database	Name		Tablespace

----------------------------------

		17228							alvherre		pg_default

		17255					regression		pg_default

		17227						template0		pg_default

						1						template1		pg_default

$	#	

$	cd	155151/17228

$	ls	-l

total	0

-rw-------		1	postgres	postgres	0	sep	13	23:20	155156

$	#	OK

$	oid2name	-d	alvherre	-f	155156

From	database	"alvherre":

		Filenode		Table	Name

----------------------

				155156									foo
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vacuumlo	--	 PostgreSQL



vacuumlo	[option...]	dbname...



vacuumloPostgreSQL"" LOOID oidloLO

lolo_manage lo_manageLO



vacuumlo

-l	limit

limit1000LOLO max_locks_per_transaction

-n

-v

-V--version

vacuumlo

-?

--help

vacuumlo

vacuumlo

-h	hostname

-p	port



-U	username

-w

--no-password

-W

vacuumlo

vacuumlo vacuumlo



vacuumlo vacuumloOID oidloOIDLO
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G.2.	

pg_standby	--	 PostgreSQL

contribPostgreSQL PostgreSQL	III,	 PostgreSQL	

vacuumlo pg_standby
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pg_standby



pg_standby	--	 PostgreSQL



pg_standby	[option...]	archivelocation	nextwalfile	xlogfilepath

[restartwalfile]



pg_standby""

pg_standbyrestore_command 	26.2	

pg_standbyrecovery.conf

restore_command	=	'pg_standby	archiveDir	%f	%p	%r'

archiveDir	WAL	

restartwalfile %r	WAL	 archivelocation

archivelocation archivelocation	WAL	

pg_standbyarchivelocation restartwalfile -k archivelocation

""

	WAL		WAL

	WAL	



pg_standby

-c

cpcopy	WAL	

-d

stderr

-k

archivelocation	WAL		WAL	 archivelocation

restartwalfile PostgreSQL	8.3	 restartwalfile

-r	maxretries

	3 sleeptime

-s	sleeptime

	WAL		60	5

-t	triggerfile

-V--version



pg_standby

-w	maxwaittime

	WAL		0	

-?

--help

pg_standby



pg_standbyPostgreSQL	8.2	

PostgreSQL	8.3	%r pg_standby PostgreSQL	8.2	 -k	8.3	

PostgreSQL	8.4	recovery_end_command

pg_standby	C	



	Linux		Unix	

archive_command	=	'cp	%p	.../archive/%f'

restore_command	=	'pg_standby	-d	-s	2	-t	/tmp/pgsql.trigger.5442	.../archive	%f	%p	%r	2>>standby.log'

recovery_end_command	=	'rm	-f	/tmp/pgsql.trigger.5442'

archive_command	NFS	 ln

standby.log

	WAL		2	

/tmp/pgsql.trigger.5442

	Windows	

archive_command	=	'copy	%p	...\\archive\\%f'

restore_command	=	'pg_standby	-d	-s	5	-t	C:\pgsql.trigger.5442	...\archive	%f	%p	%r	2>>standby.log'

recovery_end_command	=	'del	C:\pgsql.trigger.5442'

archive_command restore_commandrecovery_end_command



copy	WAL	

standby.log

	WAL		5	

C:\pgsql.trigger.5442

Windows	 copy pg_standby pg_standbysleeptimeGNUWin32	

cp

	Windows	 copy



Simon	Riggs	<simon@2ndquadrant.com>
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PostgreSQL PostgreSQL
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	H.	



H.1.	

PostgreSQL

libpq	C	

ECPG	SQL	 PostgreSQL

	H-1 	 PostgreSQL

	H-1.	

DBD::Pg Perl Perl	DBI http://search.cpan.org/dist/DBD-Pg/

JDBC JDBC Type	4
JDBC	 http://jdbc.postgresql.org/

libpqxx C++ 	C++	 http://pqxx.org/

Npgsql .NET .NET	 http://www.npgsql.org/

pgtclng Tcl 	 http://sourceforge.net/projects/pgtclng/

psqlODBC ODBC ODBC	 https://odbc.postgresql.org/

psycopg Python DB	API
2.0 http://initd.org/psycopg/

http://search.cpan.org/dist/DBD-Pg/
http://jdbc.postgresql.org/
http://pqxx.org/
http://www.npgsql.org/
http://sourceforge.net/projects/pgtclng/
https://odbc.postgresql.org/
http://initd.org/psycopg/
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H.2.	

PostgreSQLpgAdmin	III

http://www.pgadmin.org/
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H.3.	

PostgreSQL PL/pgSQLPL/Tcl	PL/PerlPL/Python

PostgreSQL 	H-2 PostgreSQL

	H-2.	

PL/Java Java https://github.com/tada/pljava

PL/PHP PHP https://public.commandprompt.com/projects/plphp

PL/Py Python https://public.commandprompt.com/projects/plphp

PL/R R http://www.joeconway.com/plr/

PL/Ruby Ruby http://raa.ruby-lang.org/project/pl-ruby/

PL/Scheme Scheme http://plscheme.projects.postgresql.org/

PL/sh Unix
shell https://github.com/petere/plsh

https://github.com/tada/pljava
https://public.commandprompt.com/projects/plphp
https://public.commandprompt.com/projects/plphp
http://www.joeconway.com/plr/
http://raa.ruby-lang.org/project/pl-ruby/
http://plscheme.projects.postgresql.org/
https://github.com/petere/plsh
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H.4.	

PostgreSQL contrib/ 	F PostGISPostgreSQL

Slony-I/

http://postgis.net/
http://www.slony.info
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	I.	

PostgreSQLGit

http://wiki.postgresql.org/wiki/Working_with_Git	Git	

PostgreSQLbisonflexPerl	tarball		tarball	 	16	

Git

http://wiki.postgresql.org/wiki/Working_with_Git
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J.1.	DocBook
J.2.	
J.3.	
J.4.	
J.5.	

PostgreSQL

HTML

PDF		Postscript

PostgreSQLREADME

HTMLPostscript	

Git DocBook



PostgreSQL	9.6.0	
	J.	



J.1.	DocBook

DocBook HTML	 SGML	DocBook	 SGML

DocBookDocBook	 OASIS	group 	DocBook	 	O'Reilly
NewbieDoc	Docbook	Guide	 FreeBSD		DocBook		

http://www.oasis-open.org
http://www.oasis-open.org/docbook/
http://newbiedoc.sourceforge.net/metadoc/docbook-guide.html
http://www.freebsd.org/docproj/docproj.html


PostgreSQL	9.6.0	
	J.	



J.2.	

DocBook	DTD

	DocBook		4.2	DocBook	DTD	

ISO	8879	

	DocBook		ISO	

DocBook	DSSSL	

	DocBook	 HTML

DocBook	XSL	

	DocBook		HTMLHelp		HTML		PDF	
PostgreSQL		DSSSL	

	1.74.0

OpenJade

SGML SGML DSSSL DSSSLSGML Jade	OpenJade
		James	Clark	

xmllintLibxml2

xmllint	XML	 Libxml2	

xsltprocLibxslt

http://www.oasis-open.org/docbook/
http://www.oasis-open.org/cover/ISOEnts.zip
http://wiki.docbook.org/DocBookDssslStylesheetDocs
http://wiki.docbook.org/DocBookXslStylesheets
http://openjade.sourceforge.net
http://xmlsoft.org/
http://xmlsoft.org/XSLT/


	XSLT	 jade	DSSSL	

JadeTeX

JadeTeXTeXJade JadeTeX	Postscript	 PDF

JadeTeXRTF

http://jadetex.sourceforge.net


J.2.1.		FedoraRHEL	

yum	install	docbook-dtds	docbook-style-dsssl	docbook-style-xsl	libxslt	openjade



J.2.2.		FreeBSD	

FreeBSD		DocBook		FreeBSD	

textproc/docbook-sgml

textproc/docbook-xml

textproc/docbook-xsl

textproc/dsssl-docbook-modular

textproc/libxslt

textproc/openjade

/usr/ports/printtexjadetex

FreeBSD		FreeBSD	

http://www.freebsd.org/doc/en_US.ISO8859-1/books/fdp-primer/tools.html


J.2.3.	Debian	

Debian	GNU/Linux

apt-get	install	docbook	docbook-dsssl	docbook-xsl	libxml2-utils	openjade1.3	opensp	xsltproc



J.2.4.	OS	X

	MacPorts

sudo	port	install	docbook-dsssl	docbook-sgml-4.2	docbook-xml-4.2	docbook-xsl	libxslt	openjade	opensp



J.2.5.	

DocBook	

J.2.5.1.		OpenJade

1.	 OpenJade		GNU	 ./configure;	make;	make	install

OpenJade		nutshell	

./configure	--enable-default-catalog=/usr/local/share/sgml/catalog

make

make	install

"default	catalog"	 jade SGML_CATALOG_FILES

OpenJade	

:	 	OpenJade	1.4devel		PDF	

openjade:./stylesheet.dsl:664:2:E:	flow	object	not	accepted	by	port;	only	display	flow	objects	accepted

make:	***	[postgres-A4.tex-pdf]	Segmentation	fault

	OpenJade	1.3	

2.	 dsssldsssl.dtdfot.dtdstyle-sheet.dtdcatalog



/usr/local/share/sgml/dsssl

cp	-R	dsssl	/usr/local/share/sgml

3.	 /usr/local/share/sgml/catalog

CATALOG	"dsssl/catalog"

step	2		

J.2.5.2.		 DocBook	DTD	

1.	 DocBook	V4.2	

2.	 /usr/local/share/sgml/docbook-4.2

$	mkdir	/usr/local/share/sgml/docbook-4.2

$	cd	/usr/local/share/sgml/docbook-4.2

3.	

$	unzip	-a	...../docbook-4.2.zip

4.	 /usr/local/share/sgml/catalog	jade	

http://www.docbook.org/sgml/4.2/docbook-4.2.zip


CATALOG	"docbook-4.2/docbook.cat"

5.	 ISO	8879		DocBook	

$	cd	/usr/local/share/sgml/docbook-4.2

$	unzip	...../ISOEnts.zip

6.	 	DocBook		ISO	

perl	-pi	-e	's/iso-(.*).gml/ISO\1/g'	docbook.cat

	DocBook		ISO	

J.2.5.3.		DocBook	 DSSSL	

unzip		untar	 /usr/local/share/sgml

$	gunzip	docbook-dsssl-1.xx.tar.gz

$	tar	-C	/usr/local/share/sgml	-xf	docbook-dsssl-1.xx.tar

/usr/local/share/sgml/catalog

CATALOG	"docbook-dsssl-1.xx/catalog"

PostgreSQL 	J.2.6	

J.2.5.4.		 JadeTeX

http://www.oasis-open.org/cover/ISOEnts.zip


JadeTeXTeXLaTeX2e toolsgraphics BabelAMS	AMS-
LaTeXPSNFSS"the	35	fonts" PostScriptdvips
fancyhdrhyperrefminitocurlot2encCTAN	 TeX TeX

PostgreSQLJadeTeX TeX JadeTeX

JadeTeX

$	gunzip	jadetex-xxx.tar.gz

$	tar	xf	jadetex-xxx.tar

$	cd	jadetex

$	make	install

$	mktexlsr

root

http://www.ctan.org


J.2.6.	 configure

configure PostgreSQL

checking	for	onsgmls...	onsgmls

checking	for	openjade...	openjade

checking	for	DocBook	V4.2...	yes

checking	for	DocBook	stylesheets...	/usr/share/sgml/docbook/stylesheet/dsssl/modular

checking	for	collateindex.pl...	/usr/bin/collateindex.pl

checking	for	xsltproc...	xsltproc

checking	for	osx...	osx

onsgmlsnsgmls nsgmls	Jade		configure	 JADENSGMLS

"DocBook	V4.2"	DocBook	DTD		Jade		DocBook	
DOCBOOKSTYLEconfigure

DocBook
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J.3.	

doc/src/sgml	GNU	make



J.3.1.	HTML

HTML

doc/src/sgml$	make	html

html

postgresql.org	 	HTML	

doc/src/sgml$	make	STYLE=website	html

doc/src/sgml$	make	draft

	HTML	

doc/src/sgml$	make	postgres.html

http://postgresql.org/docs/current


J.3.2.	

	DocBook	XSL	 DocBook	refentry	*roff	 HTML	tar	

cd	doc/src/sgml

make	man



J.3.3.	JadeTeX

JadeTex

DVI	A4		PostScript

doc/src/sgml$	make	postgres-A4.ps

	U.S.	

doc/src/sgml$	make	postgres-US.ps

PDF

doc/src/sgml$	make	postgres-A4.pdf

doc/src/sgml$	make	postgres-US.pdf

	PostScript	 PDF PDF

	JadeTeX		PostgreSQL		TeX	

hash_extra.jadetex		=	200000

hash_extra.pdfjadetex		=	200000

pool_size.jadetex	=	2000000



pool_size.pdfjadetex	=	2000000

string_vacancies.jadetex	=	150000

string_vacancies.pdfjadetex	=	150000

max_strings.jadetex	=	300000

max_strings.pdfjadetex	=	300000

save_size.jadetex	=	15000

save_size.pdfjadetex	=	15000



J.3.4.	

	TeX	

	72		72	

SGML



J.3.5.	RTF

RTFPostgreSQL PDF	PostScript Applixware

:	 It	appears	that	current	versions	of	the	 PostgreSQL
OpenJade	 RTF	0	5		10	

Applixware	RTF	Cleanup

OpenJade Applixware

1.	 RTF

doc/src/sgml$	make	postgres.rtf

2.	 	RTF	 refentry

doc/src/sgml$	./fixrtf	--refentry	postgres.rtf

{\s0	Normal;} ApplixwareRTF		Word	 refentry

\keep\keepn

3.	 Applixware	WordsRTF

4.	 ApplixwareTOC



1.	 	ToC	

2.	 Tools->Book	Building->Create	Table	of	Contents	ToC
header		ToC	RTF	 Applixware

3.	 Format->Style	ToC		ToC	 FirstLeft

First	 Left	

TOC-Heading	1 0.4 0.4

TOC-Heading	2 0.8 0.8

TOC-Heading	3 1.2 1.2

5.	

6.	 	ToC	

7.	

8.	

1.	 	 ToC	

2.	 Tools->Book	Building->Create	Table	of	Contents

3.	 Tools->Field	Editing->Unprotect	ToC	

4.	 	ToC		ToC		 ToC	itself.



9.	 Applixware	Words

10.	 "" 	PostScript	



J.3.6.	Plain	Text	Files

INSTALL	16	



J.3.7.	

doc/src/sgml$	make	check
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J.4.	

SGMLDocBook Emacs/XEmacs



J.4.1.	Emacs/PSGML

PSGMLSGML Emacs HTMLPSGML	

There	is	one	important	thing	to	note	with	 PSGML SGML	DTD
/usr/local/lib/sgml/usr/local/share/sgml SGML_CATALOG_FILES

PSGML

~/.emacs

;	**********	for	SGML	mode	(psgml)

(setq	sgml-omittag	t)

(setq	sgml-shorttag	t)

(setq	sgml-minimize-attributes	nil)

(setq	sgml-always-quote-attributes	t)

(setq	sgml-indent-step	1)

(setq	sgml-indent-data	t)

(setq	sgml-parent-document	nil)

(setq	sgml-exposed-tags	nil)

(setq	sgml-catalog-files	'("/usr/local/share/sgml/catalog"))

(autoload	'sgml-mode	"psgml"	"Major	mode	to	edit	SGML	files."	t	)

auto-mode-alistSGML

(setq

		auto-mode-alist

		'(("\\.sgml$"	.	sgml-mode)

			))

PSGML DOCTYPE	DocBook	 "appendix"

http://www.lysator.liu.se/projects/about_psgml.html


<!DOCTYPE	appendix	PUBLIC	"-//OASIS//DTD	DocBook	V4.2//EN">

SGML nsgmls	-s	docguide.sgml



J.4.2.		Emacs	

GNU	EmacsSGML PSGML
src/tools/editors/emacs.samples

Norm	Walsh		DocBook	

http://nwalsh.com/emacs/docbookide/index.html
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PostgreSQL

ANSI

American	National	Standards	Institute

API

Application	Programming	Interface

ASCII

American	Standard	Code	for	Information	Interchange

BKI

Backend	Interface

CA

Certificate	Authority

CIDR

Classless	Inter-Domain	Routing

CPAN

Comprehensive	Perl	Archive	Network

CRL

http://en.wikipedia.org/wiki/American_National_Standards_Institute
http://en.wikipedia.org/wiki/API
http://en.wikipedia.org/wiki/Ascii
http://en.wikipedia.org/wiki/Certificate_authority
http://en.wikipedia.org/wiki/Classless_Inter-Domain_Routing
http://www.cpan.org/


Certificate	Revocation	List

CSV

Comma	Separated	Values

CTE

Common	Table	Expression

CVE

Common	Vulnerabilities	and	Exposures

DBA

Database	Administrator

DBI

Database	Interface	(Perl)

DBMS

Database	Management	System

DDL

Data	Definition	Language,	SQL	commands	such	as	CREATE	TABLE,
ALTER	USER

DML

Data	Manipulation	Language,	SQL	commands	such	as	INSERT,

http://en.wikipedia.org/wiki/Certificate_revocation_list
http://en.wikipedia.org/wiki/Comma-separated_values
http://cve.mitre.org/
http://en.wikipedia.org/wiki/Database_administrator
http://dbi.perl.org/
http://en.wikipedia.org/wiki/Dbms
http://en.wikipedia.org/wiki/Data_Definition_Language
http://en.wikipedia.org/wiki/Data_Manipulation_Language


UPDATE,	DELETE

DST

Daylight	Saving	Time

ECPG

Embedded	C	for	PostgreSQL

ESQL

Embedded	SQL

FAQ

Frequently	Asked	Questions

FSM

Free	Space	Map

GEQO

Genetic	Query	Optimizer

GIN

Generalized	Inverted	Index

GiST

Generalized	Search	Tree

Git

http://en.wikipedia.org/wiki/Daylight_saving_time
http://en.wikipedia.org/wiki/Embedded_SQL
http://en.wikipedia.org/wiki/FAQ


Git

GMT

Greenwich	Mean	Time

GSSAPI

Generic	Security	Services	Application	Programming	Interface

GUC

Grand	Unified	Configuration,	the	PostgreSQL	subsystem	that
handles	server	configuration

HBA

Host-Based	Authentication

HOT

Heap-Only	Tuples

IEC

International	Electrotechnical	Commission

IEEE

Institute	of	Electrical	and	Electronics	Engineers

IPC

Inter-Process	Communication

http://en.wikipedia.org/wiki/Git_(software)
http://en.wikipedia.org/wiki/GMT
http://en.wikipedia.org/wiki/Generic_Security_Services_Application_Program_Interface
http://git.postgresql.org/gitweb?p=postgresql.git;a=blob;f=src/backend/access/heap/README.HOT;hb=HEAD
http://en.wikipedia.org/wiki/International_Electrotechnical_Commission
http://standards.ieee.org/
http://en.wikipedia.org/wiki/Inter-process_communication


ISO

International	Organization	for	Standardization

ISSN

International	Standard	Serial	Number

JDBC

Java	Database	Connectivity

LDAP

Lightweight	Directory	Access	Protocol

MSVC

Microsoft	Visual	C

MVCC

Multi-Version	Concurrency	Control

NLS

National	Language	Support

ODBC

Open	Database	Connectivity

OID

Object	Identifier

http://www.iso.org/iso/home.htm
http://en.wikipedia.org/wiki/Issn
http://en.wikipedia.org/wiki/Java_Database_Connectivity
http://en.wikipedia.org/wiki/Lightweight_Directory_Access_Protocol
http://en.wikipedia.org/wiki/Visual_C++
http://en.wikipedia.org/wiki/Internationalization_and_localization
http://en.wikipedia.org/wiki/Open_Database_Connectivity


OLAP

Online	Analytical	Processing

OLTP

Online	Transaction	Processing

ORDBMS

Object-Relational	Database	Management	System

PAM

Pluggable	Authentication	Modules

PGSQL

PostgreSQL

PGXS

PostgreSQL	Extension	System

PID

Process	Identifier

PITR

Point-In-Time	Recovery	(Continuous	Archiving)

PL

Procedural	Languages	(server-side)

http://en.wikipedia.org/wiki/Olap
http://en.wikipedia.org/wiki/OLTP
http://en.wikipedia.org/wiki/ORDBMS
http://en.wikipedia.org/wiki/Pluggable_Authentication_Modules
http://en.wikipedia.org/wiki/Process_identifier


POSIX

Portable	Operating	System	Interface

RDBMS

Relational	Database	Management	System

RFC

Request	For	Comments

SGML

Standard	Generalized	Markup	Language

SPI

Server	Programming	Interface

SP-GiST

Space-Partitioned	Generalized	Search	Tree

SQL

Structured	Query	Language

SRF

Set-Returning	Function

SSH

Secure	Shell

http://en.wikipedia.org/wiki/POSIX
http://en.wikipedia.org/wiki/Relational_database_management_system
http://en.wikipedia.org/wiki/Request_for_Comments
http://en.wikipedia.org/wiki/SGML
http://en.wikipedia.org/wiki/SQL
http://en.wikipedia.org/wiki/Secure_Shell


SSL

Secure	Sockets	Layer

SSPI

Security	Support	Provider	Interface

SYSV

Unix	System	V

TCP/IP

Transmission	Control	Protocol	(TCP)	/	Internet	Protocol	(IP)

TID

Tuple	Identifier

TOAST

The	Oversized-Attribute	Storage	Technique

TPC

Transaction	Processing	Performance	Council

URL

Uniform	Resource	Locator

UTC

Coordinated	Universal	Time

http://en.wikipedia.org/wiki/Secure_Sockets_Layer
http://msdn.microsoft.com/en-us/library/aa380493%28VS.85%29.aspx
http://en.wikipedia.org/wiki/System_V
http://en.wikipedia.org/wiki/Transmission_Control_Protocol
http://www.tpc.org/
http://en.wikipedia.org/wiki/URL
http://en.wikipedia.org/wiki/Coordinated_Universal_Time


UTF

Unicode	Transformation	Format

UTF8

Eight-Bit	Unicode	Transformation	Format

UUID

Universally	Unique	Identifier

WAL

Write-Ahead	Log

XID

Transaction	Identifier

XML

Extensible	Markup	Language

http://www.unicode.org/
http://en.wikipedia.org/wiki/Utf8
http://en.wikipedia.org/wiki/XML
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40.1.	

"" template1 template1CREATE	DATABASE

CREATE	EXTENSION	language_name createlang

PL/Perltemplate1

createlang	plperl	template1

	SQL	

1.	 	C	

2.	

CREATE	FUNCTION	handler_function_name()

				RETURNS	language_handler

				AS	'path-to-shared-object'

				LANGUAGE	C;

language_handler SQL SQL

3.	 "" DO



CREATE	FUNCTION	inline_function_name(internal)

				RETURNS	void

				AS	'path-to-shared-object'

				LANGUAGE	C;

4.	 "" CREATE	FUNCTION

CREATE	FUNCTION	validator_function_name(oid)

				RETURNS	void

				AS	'path-to-shared-object'

				LANGUAGE	C	STRICT;

5.	 PL	

CREATE	[TRUSTED]	[PROCEDURAL]	LANGUAGE	language-name

				HANDLER	handler_function_name

				[INLINE	inline_function_name]

				[VALIDATOR	validator_function_name]	;

TRUSTED	PL	 TRUSTED	

PL/Perl	 PL/TclU	PL/PerlU	 PL/PythonU

	40-1 PL/Perl

	40-1.	 PL/Perl

PL/Perl



CREATE	FUNCTION	plperl_call_handler()	RETURNS	language_handler	AS

				'$libdir/plperl'	LANGUAGE	C;

PL/Perl

CREATE	FUNCTION	plperl_inline_handler(internal)	RETURNS	void	AS

				'$libdir/plperl'	LANGUAGE	C;

CREATE	FUNCTION	plperl_validator(oid)	RETURNS	void	AS

				'$libdir/plperl'	LANGUAGE	C	STRICT;

CREATE	TRUSTED	PROCEDURAL	LANGUAGE	plperl

				HANDLER	plperl_call_handler

				INLINE	plperl_inline_handler

				VALIDATOR	plperl_validator;

plperl

PostgreSQL PL/pgSQL"library" PL/pgSQL Tcl PL/Tcl
PL/PerlPL/PerlU	Perl	 PL/PythonU

PL/pgSQL	-	SQL
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TSM		palloc	 TsmRoutine	 	

void

SampleScanGetSampleSize	(PlannerInfo	*root,

																									RelOptInfo	*baserel,

																									List	*paramexprs,

																									BlockNumber	*pages,

																									double	*tuples);

	 	

TABLESAMPLE	 estimate_expression_value()

pagestuples

void

InitSampleScan	(SampleScanState	*node,

																int	eflags);

	SampleScan		 	

InitSampleScan	palloc		

node->ss.ss_currentScanDesc	 eflags

(eflags	&	EXEC_FLAG_EXPLAIN_ONLY)	 	

	NULL	 BeginSampleScan

void

BeginSampleScan	(SampleScanState	*node,

																	Datum	*params,

																	int	nparams,

																	uint32	seed);



	 	

nparamsparams	 TABLESAMPLE	

	 REPEATABLE random()	

node->use_bulkread	 node->use_pagemode	 node->use_bulkread

	 false	 node->use_pagemode

repeatable_across_scans	 	

BlockNumber

NextSampleBlock	(SampleScanState	*node);

	 InvalidBlockNumber

	NULL	 	

OffsetNumber

NextSampleTuple	(SampleScanState	*node,

																	BlockNumber	blockno,

																	OffsetNumber	maxoffset);

	 InvalidOffsetNumber

:	 NextSampleTuple	 1	..	maxoffset	

>ss.ss_currentScanDesc->rs_vistuples[]	 node-

>use_pagemode	true



:	 NextSampleTuple	 blocknoNextSampleBlock	

	 NextSampleBlock		

InvalidOffsetNumber

void

EndSampleScan	(SampleScanState	*node);

	palloc		 	
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67.1.	

PostgreSQL	8.3	 ANALYZE ANALYZE

EXPLAIN	SELECT	*	FROM	tenk1;

																									QUERY	PLAN

-------------------------------------------------------------

	Seq	Scan	on	tenk1		(cost=0.00..458.00	rows=10000	width=244)

tenk1	14.2	 pg_class

SELECT	relpages,	reltuples	FROM	pg_class	WHERE	relname	=	'tenk1';

	relpages	|	reltuples

----------+-----------

						358	|					10000

VACUUMANALYZE	 	

	 reltuples

WHERE

EXPLAIN	SELECT	*	FROM	tenk1	WHERE	unique1	<	1000;

																																			QUERY	PLAN

--------------------------------------------------------------------------------

	Bitmap	Heap	Scan	on	tenk1		(cost=24.06..394.64	rows=1007	width=244)

			Recheck	Cond:	(unique1	<	1000)

			->		Bitmap	Index	Scan	on	tenk1_unique1		(cost=0.00..23.80	rows=1007	width=0)

									Index	Cond:	(unique1	<	1000)



WHERE pg_operator< oprrest	 scalarltsel	 scalarltsel

pg_statisticsunique1	 pg_stats

SELECT	histogram_bounds	FROM	pg_stats

WHERE	tablename='tenk1'	AND	attname='unique1';

																			histogram_bounds

------------------------------------------------------

	{0,993,1997,3050,4040,5036,5957,7057,8029,9016,9995}

"<	1000"	 	1000	970-1943

selectivity	=	(1	+	(1000	-	bucket[2].min)/(bucket[2].max	-	bucket[2].min))/num_buckets

												=	(1	+	(1000	-	993)/(1997	-	993))/10

												=	0.100697

tenk1

rows	=	rel_cardinality	*	selectivity

					=	10000	*	0.100697

					=	1007		(rounding	off)

WHERE

EXPLAIN	SELECT	*	FROM	tenk1	WHERE	stringu1	=	'CRAAAA';

																								QUERY	PLAN

----------------------------------------------------------

	Seq	Scan	on	tenk1		(cost=0.00..483.00	rows=30	width=244)

			Filter:	(stringu1	=	'CRAAAA'::name)



WHERE = eqsel MCV	MCV

SELECT	null_frac,	n_distinct,	most_common_vals,	most_common_freqs	FROM	pg_stats

WHERE	tablename='tenk1'	AND	attname='stringu1';

null_frac									|	0

n_distinct								|	676

most_common_vals		|	{EJAAAA,BBAAAA,CRAAAA,FCAAAA,FEAAAA,GSAAAA,JOAAAA,MCAAAA,NAAAAA,WGAAAA}

most_common_freqs	|	{0.00333333,0.003,0.003,0.003,0.003,0.003,0.003,0.003,0.003,0.003}

CRAAAA	MCV	 MCF

selectivity	=	mcf[3]

												=	0.003

tenk1

rows	=	10000	*	0.003

					=	30

MCV

EXPLAIN	SELECT	*	FROM	tenk1	WHERE	stringu1	=	'xxx';

																								QUERY	PLAN

----------------------------------------------------------

	Seq	Scan	on	tenk1		(cost=0.00..483.00	rows=15	width=244)

			Filter:	(stringu1	=	'xxx'::name)

MCV	 MCV

selectivity	=	(1	-	sum(mvf))/(num_distinct	-	num_mcv)

												=	(1	-	(0.00333333	+	0.003	+	0.003	+	0.003	+	0.003	+	0.003	+



																				0.003	+	0.003	+	0.003	+	0.003))/(676	-	10)

												=	0.0014559

MCV	1	 	MCV		

rows	=	10000	*	0.0014559

					=	15		(rounding	off)

unique1	<	1000scalarltsel		MCV		 unique1

MCV		MCV		

1000"	MCV		MCV		MCV		MCV	

EXPLAIN	SELECT	*	FROM	tenk1	WHERE	stringu1	<	'IAAAAA';

																									QUERY	PLAN

------------------------------------------------------------

	Seq	Scan	on	tenk1		(cost=0.00..483.00	rows=3077	width=244)

			Filter:	(stringu1	<	'IAAAAA'::name)

stringu1	MCV	

SELECT	histogram_bounds	FROM	pg_stats

WHERE	tablename='tenk1'	AND	attname='stringu1';

																																histogram_bounds

--------------------------------------------------------------------------------

	{AAAAAA,CQAAAA,FRAAAA,IBAAAA,KRAAAA,NFAAAA,PSAAAA,SGAAAA,VAAAAA,XLAAAA,ZZAAAA}

	MCV		6	 stringu1	<	'IAAAAA'	4			MCV	

selectivity	=	sum(relevant	mvfs)

												=	0.00333333	+	0.003	+	0.003	+	0.003	+	0.003	+	0.003



												=	0.01833333

	MCF		MCV		0.03033333		0.96966667
IAAAAA IAAAAA	0.298387	MCV		MCV	

selectivity	=	mcv_selectivity	+	histogram_selectivity	*	histogram_fraction

												=	0.01833333	+	0.298387	*	0.96966667

												=	0.307669

rows								=	10000	*	0.307669

												=	3077		(rounding	off)

	MCV		

WHERE

EXPLAIN	SELECT	*	FROM	tenk1	WHERE	unique1	<	1000	AND	stringu1	=	'xxx';

																																			QUERY	PLAN

--------------------------------------------------------------------------------

	Bitmap	Heap	Scan	on	tenk1		(cost=23.80..396.91	rows=1	width=244)

			Recheck	Cond:	(unique1	<	1000)

			Filter:	(stringu1	=	'xxx'::name)

			->		Bitmap	Index	Scan	on	tenk1_unique1		(cost=0.00..23.80	rows=1007	width=0)

									Index	Cond:	(unique1	<	1000)

selectivity	=	selectivity(unique1	<	1000)	*	selectivity(stringu1	=	'xxx')

												=	0.100697	*	0.0014559

												=	0.0001466

rows								=	10000	*	0.0001466

												=	1		(rounding	off)



	

EXPLAIN	SELECT	*	FROM	tenk1	t1,	tenk2	t2

WHERE	t1.unique1	<	50	AND	t1.unique2	=	t2.unique2;

																																						QUERY	PLAN

--------------------------------------------------------------------------------------

	Nested	Loop		(cost=4.64..456.23	rows=50	width=488)

			->		Bitmap	Heap	Scan	on	tenk1	t1		(cost=4.64..142.17	rows=50	width=244)

									Recheck	Cond:	(unique1	<	50)

									->		Bitmap	Index	Scan	on	tenk1_unique1		(cost=0.00..4.63	rows=50	width=0)

															Index	Cond:	(unique1	<	50)

			->		Index	Scan	using	tenk2_unique2	on	tenk2	t2		(cost=0.00..6.27	rows=1	width=244)

									Index	Cond:	(unique2	=	t1.unique2)

tenk1unique1	<	50	50	 unique1

selectivity	=	(0	+	(50	-	bucket[1].min)/(bucket[1].max	-	bucket[1].min))/num_buckets

												=	(0	+	(50	-	0)/(993	-	0))/10

												=	0.005035

rows								=	10000	*	0.005035

												=	50		(rounding	off)

t2.unique2	=	t1.unique2=pg_operatoroprjoin eqjoinseleqjoinsel

tenk2tenk1

SELECT	tablename,	null_frac,n_distinct,	most_common_vals	FROM	pg_stats

WHERE	tablename	IN	('tenk1',	'tenk2')	AND	attname='unique2';

tablename		|	null_frac	|	n_distinct	|	most_common_vals

-----------+-----------+------------+------------------

	tenk1					|									0	|									-1	|



	tenk2					|									0	|									-1	|

unique2MCV

selectivity	=	(1	-	null_frac1)	*	(1	-	null_frac2)	*	min(1/num_distinct1,	1/num_distinct2)

												=	(1	-	0)	*	(1	-	0)	/	max(10000,	10000)

												=	0.0001

	1	

rows	=	(outer_cardinality	*	inner_cardinality)	*	selectivity

					=	(50	*	10000)	*	0.0001

					=	50

	MCV	 eqjoinsel	MCV		MCV	

inner_cardinality	10000 tenk2EXPLAIN	50	*	1	outer

tenk2	inner			

WHERE src/backend/optimizer/util/plancat.c

src/backend/optimizer/path/clausesel.c

src/backend/utils/adt/selfuncs.c
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I.1.	Git

Git

Git

1.	 Git http://git-scm.com Git

2.	 	Git	

git	clone	git://git.postgresql.org/git/postgresql.git

Git		HTTP		Git		HTTP	URL	

git	clone	http://git.postgresql.org/git/postgresql.git

HTTP		Git	

3.	 cd

git	fetch

Git Git http://git-scm.com

http://git-scm.com
http://git-scm.com
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