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OOPython

PythonWindowsMacLinux/UnixWindowsPython
Linux

PythonPythonPythonPython

2.xX1113.x

Python2.x3.xPython3.x2.x3.X
2.X2.7Python2.7.x

[IMaclPython

MacOS X 10.810.9 MavericksPython 2.710.810.9
Python 2.7

ann About This Mac

| |
III \
{ /4

p—

Os X

Version 10.9

| Software Update... |

Processor 2.3 GHz Intel Core i5
Memory 8 CB 1333 MHz DDR3

Startup Disk Mac 05X HD

[ More Infe... [

TM and & 1983-2013 Apple Inc.
All Rights Reserved. License Agreement




[LinuxUOOPython

LinuxLinuxPython 2.7Windows
WindowsMac

[IWindows[II[IPython

Python  www.python.org2.7.6
http://www.python.org/ftp/python/2.7.6/python-2.7.6.msi
MSI“Next”

C:\Python27 python

‘python’

Windows Path python.exe python.exe C:\Python27
Path

H”H”H”H”HPathH“”


http://www.python.org/
http://www.python.org/ftp/python/2.7.6/python-2.7.6.msi
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S#RH - python

of _'l.-llim'lm-:s: %P Lh L.1.26801
VETE 1985-2881 Microsoft Covp.

C:“Horkspace >python
} 2.7.6 (default, Mov 18 2813, 19:24:18> [MEC v.1588 32 hit <{Intel>] on win

ype "help', “copyright", “ereditsz" or “licensze" for more information.

b3S

Python
>>> PythonPython exit () Python

10
PythonPython



PythonJ0[]

PythonPython .py Python . py
PythonPythonPythonPython

CPython

PythonPython 2.7CPythonCCPython python
CPython

CPythonPythonCPython

IPython

IPythonCPythonlPythonPythonCPythonlE
CPython >>> |Python In []:

PyPy
PyPyPythonPyPy JITPythonPython

PythonPyPyPyPyCPythonPythonPyPy PyPy
CPython

Jython
JythonJavaPythonPythonJava

IronPython
IronPythonJythonlronPython.NetPythonPython.Net

HiN
PythonCPythonJava.NetJythonlronPython


https://www.python.org/
http://en.wikipedia.org/wiki/Just-in-time_compilation
http://pypy.readthedocs.org/en/latest/cpython_differences.html

CPython 2.7CPythonPython
IPythonWebPython WeblPython
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PythonPython

>>> 100+200 300

>>> 100+200
300

Python  print

>>> print 'hello, world'
hello, world

exit () PythonPython

L0
Python




Hoooodt

Python

"hello, world'

Sublime Text

Zl C: y¥orkspaceihello. py — Sublime Text 2 (ONREEGISIERED)

File Edit Selection Find Yiew Goto Tools Froject FPreferences Help

hello. py

Lire 4, Calurnr 1 Puythior
Notepad++

¥ C:\¥orkspaceihello.py — Notepadit |Z”E'E|

THE HEE BERG NEW #iw EEW wED EQ@ ETE® #SHE §Ow X

: [ g & 3 s & i ax BE =1 El_] =

hello. pﬂl

£ T

¥ nello.py

[ T

print 'hello, world'

length : 36 In : 4 Cal : 1 Sel ;0|0 DoshWindows AHST IHS



http://www.sublimetext.com/
http://notepad-plus-plus.org/

WordWindowsWordUTF-8 BOM

print 'hello, world'
print C:\Workspace hello.py hello.py

C:\Workspace>python hello.py
hello, world

abc.py .py
hello.py python hello.py

python hello.py
python: can't open file 'hello.py': [Errno 2] No suc

h file or directory

hello.py
Python

BN SFIET

Microsoft Windows LRRA. 6.1.76811 .
HF"TﬂﬁF[_ﬁ Cc» 26087 Microsoft Corporation. 1$Eﬁﬁ_ﬁ'fﬂﬁc|l a

C:llsers“Michael>

Microsoft Windows [ 6.1.76811

HFTﬂEﬁ_ﬁ Cc» 2608? Microsoft Corporation. {%Eﬁﬁ_ﬁ"fﬂﬁc” a

C:~lsers“Michael>python
Python 2.7.5 (default. May 15 20813, 22:43:36> [MSC v.15

"help",. “copyright',. “credits" or "license'" for mo

Cc:\>Windows  >>>Python
python Python python hello.py .py Python



Python

0000pyd0
.exe . py WindowsMacLinux

#1/usr/bin/env python

$ chmod a+x hello.py

‘hello.py Mac

(10

Python  .py Python
Python .py
‘python Python
~.py Python



Python27'
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N

print 'hello, world'

>>> print 'hello, world'

print -,

>>> print 'The quick brown fox', 'jumps over',

lazy dog'

The quick brown fox jumps over the lazy dog
print “”

print 'The quick brown fox' ; "jumps over' ;, '"the lazy dog'

| b b 4

:The guick brown fox:'_':jumps over:'_':the lazy doq:

print

>>> print 300

300

>>> print 100 + 200
300

100 + 200

>>> print '100 + 200 ="', 100 + 200
100 + 200 = 300

100 + 200 Python 300 '100 + 200 ='Python
L0

'"the



print Python raw_input

>>> pname = raw_input()
Michael

name = raw_input() Python

Python >>> name
>>> name

'Michael’

aaxaa a

a=2axa=2x2=4
a=3.5axa=35x3.5=12.25
name

name name print

>>> print name
Michael

"hello, world'

name = raw_input()
print 'hello,', name

name hello Michael

name

C:\Workspace> python hello.py

Michael
hello, Michael

raw_input



name = raw_input('please enter your name: ')
print 'hello,', name

please enter your name: hello, XxxXx
C:\Workspace> python hello.py

please enter your name: Michael
hello, Michael

N

InputOutputinput/OutputlO

raw_input print



Python[]

PythonCPUPython
Python

# print absolute value of an integer:
a = 100
if a >= 0:
print a
else:
print -a

# 11 : 7
Tab 4

“’IDEJavaPython
Python



Hoooodt

HiNInn

Python
L0

Python 1 100 -8080 0
0x 0-9a-f OxffeO® Oxa5b4c3d2

NN

1.23x10 912.3x108 1.23 3.14 -9.01
10e1.23x10 91.23e9 12.3e80.0

NN

'abc' "xyz" ™" 'abc' a b c3
"I'm OK" I ' m 0 K6

1 " \

"IN'm \"OK\"!'

I'm "OK"!
\ \n \t \ \\ \ Pythonprint

>>> print 'I\'m ok.'

I'm ok.

>>> print 'I\'m learning\nPython.'
I'm learning

Python.



>>> print "\\\n\\'
\
\

\ Python r'|"

>>> print "\\\t\\'
\ \

>>> print r'\\\t\\'
\NEAN

\n Python

>>> print '''linel
. 1line2
. 1ine3'"'

linel

1line2

1ine3

print '''linel
line2
line3'''

LI I | .Illr

NN

True False True False Python

>>> True
True
>>> False
False
>>> 3 > 2

True False



True
>>> 3 > 5
False

and or not

and True and True

>>> True and True

True

>>> True and False
False

>>> False and False
False

or True or True

>>> True or True

True

>>> True or False

True

>>> False or False

False

not True False False True

>>> not True
False

>>> not False
True

if age >= 18:

print 'adult'
else:

print 'teenager'



0
Python None None 0 0 None

Python
L0

t_007 = 'TOO7'

t 007

Answer = True
Answer True
Python =

a = 123 # a
print a

a = '"ABC' # a
print a

Java//

int a = 123; // a
a = "ABC"; //



X = 10

X =X + 2
X =X + 2 X + 2 12 x x 10 X 12
a = 'ABC'
Python
'"ABC'
). |la "ABC'
abba
a = 'ABC'
b = a
a = 'Xyz'
print b
b '"ABC' 'XYz' b a 'XYZ' b 'ABC'

a = 'ABC' 'ABC' a a 'ABC'
str
. |'//_) "ABC"
b =abba "ABC'
str
1 lf{,j — ! "ABC™
E
a = 'xyz''XyZz' a 'Xyz' b
str

| "ABC"
b | mxk\\i str

----- nyyz "



b 'ABC'
L0
TiPython

PI = 3.14159265359

PI Python PI

>>> 10 / 3
3

>>> 10.0 / 3
3.3333333333333335

Python

>>> 10 % 3
1

L0
Python*”

PI
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8bitbyte25511111111=255
65535 4 4294967295

127 ASCII A 65 z 122
ASCII GB2312
Shift JIS Euc-kr

A g ig |
Tgﬁﬁmm@ﬁ%ékﬁﬁ-

UnicodeUnicode

Unicode4Unicode

ASCIIUnicodeASCII1Unicode?2

A ASCIl 65 01000001

0 ASCIl 48 00110600 '0' ©

ASCIlIUnicode 20013 01001110 00101101

ASCIl A UnicodeO A Unicode 00000000 01000001

UnicodeUnicodeASCII



Unicode™” UTF-8 UTF-8Unicodel-613
4-6UTF-8

ASCII Unicode UTF-8
A 01000001 00000000 01000001 01000001
X 01001110 00101101 11100100 10111000 10101101

UTF-8ASCIIUTF-8ASCIIUTF-8
ASCIIUnicodeUTF-8
UnicodeUTF-8
UTF-8UnicodeUnicodeUTF-8

iEEA
UnicodeZgfg

|
I ®iFE: Eirh
AL #ink UTF-8
Unicode l
|

3% abe.txt
UTF-84m#A5

UnicodeUTF-8




e
Unicode4wfg

|
R UTF-8/M 1

( Sl g )
<meta charset="UTF-8" />UTF-8

PythonJL[

PythonUnicode

PythonUnicodePythonASCI| '"ABC' PythonASCII
Pythonord()chr()

>>> ord('A'")
65
>>> chr(65)
IAI

PythonUnicodeUnicode u'...'

>>> print u''

>>> y'!

u'\ude2d'

u'' u'\ude2d’ \u Unicode u'A' u'\uoo41’
"xxx' ASCIIUTF-8 u'xxx' Unicode

u'xxx"' UTF-8 'xxx' encode('utf-8")



>>> U'ABC'.encode('utf-8")
"ABC'

>>> yu''.encode('utf-8")
"\xe4\xb8\xad\xe6\x96\x87"'

UTF-8UnicodelUnicode3UTF-8 \xe4 228
len()

>>> len(u'ABC')

3

>>> ]len('ABC')

3

>>> len(u'')

2

>>> len('\xed4\xb8\xad\xe6\x96\x87")

6

UTF-8 'xxx' Unicode u'xxx' decode('utf-8')

>>> 'abc'.decode('utf-8'")

u'abc'

>>> '\xed4\xb8\xad\xe6\x96\x87"'.decode('utf-8")
u'\u4e2d\u6587'

>>> print '\xe4\xb8\xad\xe6\x96\x87'.decode('utf-8")

PythonUTF-8PythonUTF-8

#!/usr/bin/env python
# -*- coding: utf-8 -*-

Linux/OS XPythonWindows
PythonUTF-8

HiNn

PXXXXXXXXX ! XXX



L\;Hr' %s, your score is %d.” % (‘Bart’, 59)

PythonC %

>>> 'Hello, %s' % 'world'

'"Hello, world'
>>> 'Hi, %s, you have $%d.' % ('Michael', 1000000)

'"Hi, Michael, you have $1000000.'

% %S %d %°7? %7?

%d
%f
%s

%X

0

>>> '%2d-%02d' % (3, 1)
' 3-01"

>>> '%.2f' % 3.1415926
'3.14'

%S

>>> 'Age: %s. Gender: %s' % (25, True)



'"Age: 25. Gender: True'

UnicodeUnicode

>>> u'Hi, %s' % u'Michael’
u'Hi, Michael'

% %% %

>>> 'growth rate: %d %%' % 7
'growth rate: 7 %'

N

Python 2.xUnicode 'XXX' u'xxx'
PythonUnicodeGB2312

>>> u''.encode('gb2312"')
"\xd6\xd0\xce\xc4'

UnicodeUTF-8
Python 3.x 'xxx' u'xxx' Unicode u b b'xxx'

Python



OOhstOtuple

list
Pythonlistlist
list

>>> classmates = ['Michael', 'Bob', 'Tracy']
>>> classmates
[ '"Michael', 'Bob', 'Tracy']

classmates list len() list

>>> len(classmates)
3

list 0

>>> classmates[0]

'"Michael'

>>> classmates[1]

'Bob'

>>> classmates[2]

'"Tracy'

>>> classmates[3]

Traceback (most recent call last):
File "<stdin>", 1line 1, in <module>

IndexError: list index out of range

PythonindexError len(classmates) -
-1

>>> classmates|[-1]
'"Tracy'



23

>>> classmates|[-2]

'Bob’

>>> classmates|[-3]

'"Michael'

>>> classmates|[-4]

Traceback (most recent call last):
File "<stdin>", 1line 1, in <module>

IndexError: list index out of range

4
listlist

>>> classmates.append('Adam')
>>> classmates
[ '"Michael', 'Bob', 'Tracy', 'Adam']

1

>>> classmates.insert(1, 'Jack')
>>> classmates
[ '"Michael', 'Jack', 'Bob', 'Tracy', 'Adam']

list pop ()

>>> classmates.pop()

"Adam’

>>> classmates

[ '"Michael', 'Jack', 'Bob', 'Tracy']

pop(1) 1

>>> classmates.pop(1)
'Jack'

>>> classmates

['Michael', 'Bob', 'Tracy']



>>> classmates[1] = 'Sarah'
>>> classmates
[ 'Michael', 'Sarah', 'Tracy']

list
>>> L = ['Apple', 123, True]
listlist

>>> s = ['python', 'java', ['asp', 'php'], 'scheme']
>>> len(s)

4
s4 s[2] list

>>>p = ['asp’, 'php']

>>> s = ['python', 'java', p, 'scheme']

"php' p[1] s[2][1] s......

listlistO

>>> L o= []
>>> len(L)
©

tuple

tupletuplelisttuple

>>> classmates = ('Michael', 'Bob', 'Tracy')

classmatestupleappend()insert()list
classmates[0] classmates[-1]



tupletupletuplelisttuple
tupletupletuple

>>> t = (1, 2)
>>> t
(1, 2)

tuple ()

>>> t = ()
>>> t

()

ltuple
>>> t = (1)

>>> t
1

tuple 1 () tuplePython

ltuple ,

>>>t = (1,)

>>> t

(1,)

Pythonltuple ,

“”tuple

>>>t:('a', 'b', ['A',
>>> t[2][0] = 'X'

>>> t[2][1] = 'Y

>>> ¢
(|a|, 'b', ['X', 'Y'])

tuple3 'a' 'b' listtuple

IBI])



9\ *\ '\\ list

\ (4]
itr“ \\str

9\ 9\ '\\ list
\"k 0 1
\str 9\ 9\

g
str \ str
b [ oy

str
oy n

tupletuplelisttuplelistlisttuple“'tuple
'a' 'b' listlist

tupletuple

L0
listtuplePython



Hoooodt

HiNInn

Python if

age = 20

if age >= 18:
print 'your age 1is', age
print 'adult'

Python  if True print

if else if False if else

age = 3

if age >= 18:
print 'your age 1is', age
print 'adult'

else:
print 'your age 1is', age
print 'teenager'

elif

age = 3
if age >= 18:

print 'adult'
elif age >= 6:

print 'teenager'
else:

print 'kid'



elif else if elif if

if <1>:
<l1>
elif <2>:
<2>
elif <3>:
<3>
else:
<4>

if True elif else

age = 20
if age >= 6:
print 'teenager'
elif age >= 18:
print 'adult'
else:
print 'kid'

if

if x:
print 'True'

x list True False

HiN
Pythonfor...inlisttuple

names = [ 'Michael', 'Bob',

for name in names:
print name

names

teenager

'"Tracy']



Michael
Bob
Tracy

for x in ... X

1-10 sum

sum = 0

for x in [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]:

sum = sum + X
print sum

1-1001100Pythonrange()range(5)05

>>> range(5)
[0, 1, 2, 3, 4]

range(101)0-100

sum = 0

for x in range(101):
sum = sum + X

print sum

5050
while100while

sum = 0
n = 99
while n >
sum = sum + n
n=n
print sum

n -1 while



[Oraw_input
raw_input()

birth = raw_input('birth: ')
if birth < 2000:
print 'e0'
else:
print 'e0'
1982 00 Python
PythonPython birth

>>> pirth

'1982"

>>> '1982' < 2000
False

>>> 1982 < 2000
True

raw_input() int()
birth = int(raw_input('birth: "))
abc
Traceback (most recent call last):

ValueError: invalid literal for int() with base 10:
'abc'

int()

L0
Pythonif...elif...else



if salary >= 10000:

print fé%ﬁ
S

elif salary >=5000:

print @@)

else:

F2

prin @

ctrl+c Python



(I0dict[Iset

dict
Pythondictdictdictionarymap-key-value

listlist

names = ['Michael', 'Bob', 'Tracy']
scores = [95, 75, 85]

namesscoreslist
dict*’-“"Pythondict

>>> d = {'Michael': 95, 'Bob': 75, 'Tracy':

>>> d['Michael']
95

dictdictllistlist

dict 'Michael' dictMichael " 95
key-valuekeyvaluekeyvalue
dictkey

>>> d['Adam'] = 67
>>> d[ 'Adam' ]
67

keyvaluekeyvalue

>>> d['Jack'] = 90
>>> d[ 'Jack']
90

>>> d[ 'Jack']

88

85}



>>> d['Jack']
88

keydict

>>> d[ 'Thomas']

Traceback (most recent call last):
File "<stdin>", 1line 1, in <module>

KeyError: 'Thomas'

key in key

>>> 'Thomas' in d
False

dictgetkeyNonevalue

>>> d.get('Thomas')

>>> d.get('Thomas', -1)
-1
NonePython
key pop(key) valuedict
>>> d.pop('Bob')

75
>>>

{'Michael': 95, 'Tracy': 85}
dictkey

listdict
. key

)

list



dict

dictPythondictdictkey
dictkeyvaluekeydictkeyHash
hashkeyPythonkeylistkey

>>> key = [1, 2, 3]

>>> d[key] = 'a list'

Traceback (most recent call last):
File '"<stdin>", 1line 1, in <module>

TypeError: unhashable type: 'list'

set

setdictkeyvaluekeysetkey
setlist

>>> s = set([1, 2, 3])
>>> S
set([1, 2, 3])

[1, 2, 3]list set([1, 2, 3]) setl233[]list
set

>>> s = set([21, 1, 2, 2, 3, 3])
>>> s
set([1, 2, 3])

add(key) set

>>> s.add(4)

>>> S

set([1, 2, 3, 4])
>>> s.add(4)

>>> S

set([1, 2, 3, 4])



remove (key)

>>> s.remove(4)
>>> S

set([1, 2, 3])

setset

>>> s1 = set([1, 2, 3])
>>> s2 = set([2, 3, 4])
>>> g1 & S2

set([2, 3])
>>> sl | s2
set([1, 2, 3, 4])

setdictvaluesetdictset”’listset

HiNNNNINE

strlist
listlistlist

>>>a: ['C', 'b', Ial]
>>> a.sort()
>>> a

[|a|, 'b', ICI]
strstr

>>> a = 'abc'

>>> a.replace('a', 'A")
"Abc'

>>> a

'abc'

replace() "Abc' a 'abc'



>>> a = 'abc'
>>> b = a.replace('a', 'A")
>>> b
"Abc'
>>> a
'abc'
a 'abc' a 'abc' a 'abc'
str
='//_)“abc“
a.replace('a', 'A'") replace 'abc' replace 'abc'
replace 'Abc' b a 'abc' b 'Abc'
str
s }ff_} " abc™
b l'-'—_—“*xi str
- “"Abc"

key-valuedictPythonkeykey
tuple (1, 2, 3) (1, [2, 3]) dictset



N

S =mr?

r3

rl = 12.34

r2 = 9.08

r3 = 73.1

sl1 =3.14 * r1 * r1

s2 3.14 * r2 * r2
s3 =3.14 * r3 * r3

3.14 * x * X 3.14 3.14159265359

s =3.14 * x * x s = area_of_circle(x)
area_of_circle

PythonPython
L0

1+2+3+ ...+ 100)
1+2+ 3+ ... + 100

100

n=1

100



> (n%+1)

(Ix1+1)+@x2+1)+(3x3+1)+..+(100x 100 + 1)



Houg

Python

abs Python
http://docs.python.org/2/library/functions.html#abs
help(abs) abs

abs

>>> abs(100)
100

>>> abs(-20)
20

>>> abs(12.34)
12.34

TypeError Pythonabs()1

>>> abs(1, 2)
Traceback (most recent call last):
File "<stdin>", 1line 1, in <module>
TypeError: abs() takes exactly one argument (2 given

)

TypeError Str

>>> abs('a')
Traceback (most recent call last):

File "<stdin>", 1line 1, in <module>
TypeError: bad operand type for abs(): 'str'

cmp(x, VYy) X<y -1 Xx==y 0 x>y 1

>>> cmp(1, 2)
-1


http://docs.python.org/2/library/functions.html#abs

>>> cmp(2, 1)
1
>>> cmp(3, 3)
0]

NN
Python int()

>>> int('123")
123

>>> int(12.34)
12

>>> float('12.34")
12.34

>>> str(1.23)
'1.23'

>>> unicode(100)
u'100'

>>> bool(1)

True

>>> pool('')
False

>>> a = abs # aabs
>>> a(-1) # aabs
1

L0
Python



Houg

Python def

my_abs

def my_abs(x):
if x >= 0:
return x
else:
return -x

my_abs
return
return None

return None return
HiNN
pass

def nop():
pass

pass pass pass

pass

if age >= 18:
pass

pass

HiNInn

return



Python TypeError

>>> my_abs(1, 2)
Traceback (most recent call last):
File '"<stdin>", 1line 1, in <module>
TypeError: my_abs() takes exactly 1 argument (2 give

n)
Python my_abs abs

>>> my_abs('A'")
IAI
>>> abs('A')
Traceback (most recent call last):
File '"<stdin>", 1line 1, in <module>
TypeError: bad operand type for abs(): 'str'

abs my_abs

my_abs isinstance

def my_abs(x):
if not isinstance(x, (int, float)):
raise TypeError('bad operand type')
if x >= 0:
return x
else:
return -x

>>> my_abs('A'")

Traceback (most recent call last):
File "<stdin>", 1line 1, in <module>
File "<stdin>", line 3, in my_abs

TypeError: bad operand type



HiNNnn

import math

def move(x, y, step, angle=0):
nx = X + step * math.cos(angle)
ny =y - step * math.sin(angle)
return nx, ny

>>> X, Yy = move(1l00, 100, 60, math.pi / 6)
>>> print X, y
151.961524227 70.0

Python

>>> r = move(100, 100, 60, math.pi / 6)
>>> print r
(151.96152422706632, 70.0)

tupletupletuplePythontuple
L0

return
return return None

tuple



NN

Python
HiEun

X 2

def power(x):
return x * X

power X

>>> power(5)
25
>>> power (15)
225

X 3 power3x 4x°

power (X) power (X,

def power(x, n):
s =1
while

n
S
return s

I 1 =
w SV
* 1 @®
X B a

power N

>>> power (5, 2)
25
>>> power (5, 3)
125



>>> power(5)
Traceback (most recent call last):
File "<stdin>", 1line 1, in <module>
TypeError: power() takes exactly 2 arguments (1 give

n)
X 2n2

def power(x, n=2):
s =1

while n >

n=n

s =s

return s

O:
-1
* X
power (5) power (5, 2)

>>> power(5)

25

>>> power (5, 2)

25

n>2n power (5, 3)
Python

name gender

def enroll(name, gender):
print 'name:', name



print 'gender:', gender

enroll()

>>> enroll('Sarah', 'F')
name: Sarah
gender: F

def enroll(name, gender, age=6, city='Beijing'):
print 'name:', name
print 'gender:', gender
print 'age:', age
print 'city:', city

>>> enroll('Sarah', 'F')
Student:

name: Sarah

gender: F

age: 6

city: Beijing

enroll('Bob', 'M', 7)
enroll('Adam', 'M', city='Tianjin')

enroll('Bob', 'M', 7) name gender 1 age
city

enroll('Adam', 'M', city='Tianjin') city



list END

def add_end(L=[]):

L.append('END'")
return L

>>> add_end([1, 2, 3])
[1, 2, 3, 'END']

>>> add_end(['x', 'y',
[|X|, |y|, |Z|, IENDI]

>>> add_end()
["END']

add_end()
>>> add_end()
['END', 'END']
>>> add_end()
['END', 'END', 'END']

[1“ "END' list
Python L [1L []

None

def add_end(L=None):
if L is None:

L =[]

IZI])

[]



L.append('END"')
return L

>>> add_end()
["END']
>>> add_end()
["END']

strNone

HiNNE
Python120

abc...... listtuple

def calc(numbers):
sum = 0
for n in numbers:
sum = sum + n * n
return sum

listtuple

>>> calc([1, 2, 3])

14

>>> calc((1, 3, 5, 7))
84

>>> calc(1, 2, 3)

14

>>> calc(1, 3, 5, 7)
84



def calc(*numbers):
sum = 0
for n in numbers:
sum = sum + n * n
return sum

listtuple  * numbers tupleO
>>> calc(1, 2)

i>> calc()

0

listtuple

>>> nums = [1, 2, 3]
>>> calc(nums[0], nums[1], nums[2])
14

Pythonlisttuple * listtuple
>>> nums = [1, 2, 3]

>>> calc(*nums)
14

HiEE|nn
OtupleOdict

def person(name, age, **kw):
print 'name:', name, 'age:', age, 'other:', kw

person name age Kw



>>> person('Michael', 30)
name: Michael age: 30 other: {}

>>> person('Bob', 35, city='Beijing')

name: Bob age: 35 other: {'city': 'Beijing'}

>>> person('Adam', 45, gender='M', job='Engineer')
name: Adam age: 45 other: {'gender': 'M', 'job': 'En
gineer'}

person name age

dictdict

>>> kw = {'city': 'Beijing', 'job': 'Engineer'}

>>> person('Jack', 24, city=kw['city'], job=kw['job'

1)

name: Jack age: 24 other: {'city': 'Beijing', 'job':
"Engineer'}

>>> kw = {'city': 'Beijing', 'job': 'Engineer'}

>>> person('Jack', 24, **kw)

name: Jack age: 24 other: {'city': 'Beijing', 'job':
"Engineer'}

HiNinn

Python4
4
def func(a, b, c=0, *args, **kw):

print 'a =', a, 'b =', b, 'c =', ¢, 'args ="', ar
gs, 'kw ="', kw



Python

>>> func(1,

a=1Db =2
>>> func(1,
a=1Db =2
>>> func(1,
a=1Db =2
>>> func(1,
a=1Db =2
tupledict

>>> args

>>> kw = {'
>>> func(*args,
a=1b=2c

func(*args,

L0
Python

*args argstuple

**kw kwdict

func(1, 2, 3) listtuple

3 args = (
|a|, Ibl
args = (
|a|, Ibl
args = (

o
Q
I
(@)
(0]
I
~
~
=~
=3

(1, 2, 3, 4)

**kW)
3 args = (4,) kw

**kW)

func(a=1, b=2)dict **kw

func(**{'a': 1,

*args **kw Python

h': 21)

*args

{3

= {'x"'": 99}

: 99}

func(*(1, 2, 3))



Houg

nt =1 x2x3Xx ... x n fact(n)

factin) =n!l=1x2x3 x...x(n-1) x n =(n-1)! x n = fact(n-1) x n
fact(n) n x fact(n-1) n=1
fact(n)

def fact(n):
if n==1:
return 1
return n * fact(n - 1)

>>> fact(1)

1

>>> fact(5)

120

>>> fact(100)
9332621544394415268169923885626670049071596826438162
1468592963895217599993229915608941463976156518286253
6979208272237582511852109168640000000000000000000000
ooL

fact(5)

=_==>
=_==>

f
5 * fact(4)

=-—==> 5
5
5
5

* (4 * fact(3))

===> 5 * (4 * (3 * fact(2)))
=_==> *

=_==> *

(4 * (3 * (2 * fact(1))))
(4 7 (37 (271)))

* % *



===> 5 * (4 * (3 * 2))
===> 5 * (4 * 6)

===> 5 * 24

===> 120

stack fact(1000)

>>> fact(1000)

Traceback (most recent call last):
File "<stdin>", 1line 1, in <module>
File '"<stdin>", 1line 4, in fact

File '"<stdin>", 1line 4, in fact
RuntimeError: maximum recursion depth exceeded

return

fact(n) return n * fact(n - 1)

def fact(n):
return fact_iter(1, 1, n)

def fact_iter(product, count, max):
if count > max:
return product
return fact_iter(product * count, count + 1, max

return fact_iter(product * count, count + 1, max)
product * count count + 1

fact(5) fact_iter(1, 1, 5)

===> fact_iter(1, 1, 5)
===> fact_iter(1, 2, 5)



===> fact_iter(2, 3, 5)
===> fact_iter(6, 4, 5)
===> fact_iter (24, 5, 5)
===> fact_iter (120, 6, 5)
===> 120

Python fact(n)
decorator

http://code.activestate.com/recipes/474088-tail-call-
optimization-decorator/

decorator @tail_call_optimized fact(1000)

>>> fact(1000)

4023872600770937735437024339230039857193748642107146
3254379991042993851239862902059204420848696940480047
9988610197196058631666872994808558901323829669944590
9974245040870737599188236277271887325197795059509952
7612087497546249704360141827809464649629105639388743
7886487337119181045825783647849977012476632889835955
7354325131853239584630755574091142624174743493475534
2864657661166779739666882029120737914385371958824980
8126867838374559731746136085379534524221586593201928
0908782973084313928444032812315586110369768013573042
1616874760967587134831202547858932076716913244842623
6131412508780208000261683151027341827977704784635868
1701643650241536913982812648102130927612448963599287
0511496497541990934222156683257208082133318611681155
3615836546984046708975602900950537616475847728421889
6796462449451607653534081989013854424879849599533191
0172335555660213945039973628075013783761530712776192
6849034352625200015888535147331611702103968175921510
9077880193931781141945452572238655414610628921879602
2383897147608850627686296714667469756291123408243920
8160153780889893964518263243671616762179168909779911


http://code.activestate.com/recipes/474088-tail-call-optimization-decorator/

9037540312746222899880051954444142820121873617459926
4295658174662830295557029902432415318161721046583203
6786906117260158783520751516284225540265170483304226
1439742869330616908979684825901254583271682264580665
2676995865268227280707578139185817888965220816434834
4825993266043367660176999612831860788386150279465955
1311565520360939881806121385586003014356945272242063
4463179746059468257310379008402443243846565724501440
2821885252470935190620929023136493273497565513958720
5596542287497740114133469627154228458623773875382304
8386568897646192738381490014076731044664025989949022
2221765904339901886018566526485061799702356193897017
8600408118897299183110211712298459016419210688843871
2185564612496079872290851929681937238864261483965738
2291123125024186649353143970137428531926649875337218
9406942814341185201580141233448280150513996942901534
8307764456909907315243327828826986460278986432113908
3506217095002597389863554277196742822248757586765752
3442202075736305694988250879689281627538488633969099
5982628095612145099487170124451646126037902930912088
9086942028510640182154399457156805941872748998094254
7421735824010636774045957417851608292301353580818400
9699637252423056085590370062427124341690900415369010
5933983835777939410970027753472000000000000000000000
000000000OOOOEOOOOOOEOOOOOOEEOOOOOEEOOOOOEEOOOOOLEEOO
00000000000OOEOOOOOOEOOOOOOEEOOOOOEEOOOOOEEOOOOOLEROO
000000000OOOOEOOOOOOEOOOOOOEEOOOOOEEOOOOOEEOOOOOLEEO
0000000000OOOEOOOOOOEOOOOOOEEOOOOOEEOOOOOEEOOOOOLEEOO
000000COOOOOEOOOOOO

N

Python



while n <= 99:
L.append(n)
n=n+2

list

Python

Python5



N

listtuplelist

>>> | = ['Michael', 'Sarah', 'Tracy', 'Bob', 'Jack']

3

>>> [L[0], L[1], L[2]]
['Michael', 'Sarah', 'Tracy']

N
NO-(N-1)

>>> 1 []
>>> N 3
>>> for i in range(n):

r.append(L[i])

S>> 1

[ '"Michael', 'Sarah', 'Tracy']
PythonSlice
3

>>> L[0:3]

[ '"Michael', 'Sarah', 'Tracy']
L[0:3] 0330123

0

>>> L[:3]
[ '"Michael', 'Sarah', 'Tracy']



12

>>> L[1:3]
['Sarah', 'Tracy']

Python L[-1]
>>> L[-2:]

['Bob', 'Jack']
>>> |L[-2:-1]

[ 'Bob']

-1
0-99

>>> L = range(100)
>>> L

[OI 1! 2! 3! R 99]
10

>>> L[:10]

[OI 1! 2! 3! 4! 5! 6! 7! 8! 9]
10

>>> L[-10:]

[90, 91, 92, 93, 94, 95, 96, 97, 98, 99]

11-20

>>> |L[10:20]
[10, 11, 12, 13, 14, 15, 16, 17, 18, 19]

10

>>> L [:10:2]



[0, 2, 4, 6, 8]
)
>>> L[::5]
[6, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 6
5,6 70, 75, 80, 85, 90, 95]
[:] list

>>> L[]
[OI 1! 2! 3! R 99]

tuplelisttupletupletuple

>>> (0, 1, 2, 3, 4, 5)[:3]
(0, 1, 2)

"xxx' Unicode u'xxx" list
>>> 'ABCDEFG'[:3]
"ABC'

>>> 'ABCDEFG'[::2]
"ACEG'

Python

L0
Python



N

listtuple for listtuplelteration
Python  for ... in CJavalistJava

for (1=0; i<list.length; i++) {
n = list[i];
}
Python  for Java for Python  for listtuple
listdict

>>d = {'a': 1, 'b': 2, 'c': 3}
>>> for key in d:

print key
a
Cc
b
dictlist
dictkeyvalue for value in d.itervalues() keyvalue

for k, v in d.iteritems()

for

>>> for ch in 'ABC':
print ch

O w > -

for for list



collectionslterable

>>> from collections import Iterable

>>> jsinstance('abc', Iterable) # str
True

>>> jsinstance([1,2,3], Iterable) # list
True

>>> jsinstance(123, Iterable) #

False

listJavaPython enumerate list- for

>>> for i, value in enumerate(['A', 'B', 'C']):
print i, value

N RO
O w> -

for Python

>>> for x, y in [(1, 1), (2, 4), (3, 9)]:
print x, vy

w N R
© hBR -

[]
[]

for for



NN

List ComprehensionsPythonlist

list [1, 2, 3, 4, 5, 6, 7, 8, 9, 10] range(1, 11)

>>> range(1, 11)
[1I 2! 3! 4! 5! 6! 7! 8! 9! 10]

[1x1, 2x2, 3x3, ..., 10x10]

>>> L o= []
>>> for x in range(1, 11):
L.append(x * Xx)
>>> L
[1, 4, 9, 16, 25, 36, 49, 64, 81, 100]
list

>>> [x * x for x in range(1, 11)]
[1, 4, 9, 16, 25, 36, 49, 64, 81, 100]
X * X for list
forif

>>> [x * x for x in range(1, 11) if x % 2 == 0]
[4, 16, 36, 64, 100]

>>> [m + n for m in '"ABC' for n in 'XYZ']
['AX', 'AY', 'AZ', IBxl, 'BY', 'BZ', ICxl, 'CY',
']

'CZ



>>> import os # 0S

>>> [d for d in os.listdir('."')] # os.listdir
['.emacs.d', '.ssh', '.Trash', 'Adlm', 'Applications
', 'Desktop', 'Documents', 'Downloads', 'Library',6 '
Movies', 'Music', 'Pictures', 'Public', 'VirtualBox
VMs', 'Workspace', 'XCode']

for dict iteritems() keyvalue
>>>d: {lxl: |A|, |y|: |B|, |Z|: |C| }

>>> for k, v in d.iteritems():
print k, '=', v

y
X

11
O > w

z
list
>>>d: {lXI: 'A', Iyl: 'B', IZI: ICI }
>>> [k + '=' + v for k, v in d.iteritems()]
['y:B', 'X:A', 'Z:C']
list

>>> L = ['Hello', 'World', 'IBM', 'Apple']

>>> [s.lower() for s in L]
["hello', 'world', 'ibm', 'apple']

N

listlistlist
list lower ()

>>> | = ['Hello', 'World', 18, 'Apple', None]



>>> [s.lower() for s in L]
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
AttributeError: 'int' object has no attribute 'lower

isinstance

>>> x = 'abc'

>>> y = 123

>>> jisinstance(x, str)
True

>>> isinstance(y, str)
False

if



NN

100
listPythonGenerator
generator [1 () generator

>>> L = [x * x for x in range(10)]

>>> L

[0, 1, 4, 9, 16, 25, 36, 49, 64, 81]

>>> g = (x * x for x in range(10))

>>> ¢

<generator object <genexpr> at 0x104feab40>

L g [] () Llist ggenerator
listgenerator
generator next ()

>>> g.next()
0
>>> g.next()
1
>>> g.next()
4
>>> g.next()
9
>>> g.next()
16
>>> g.next()
25
>>> g.next()
36
>>> g.next()
49



>>> g.next()

64

>>> g.next()

81

>>> g.next()

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

StopIteration

generator next () Stoplteration

next () for generator

>>> g = (x * x for x in range(10))
>>> for n in g:
print n

generator next () for
generator for

Fibonacci
1,1,2,3,5, 8,13, 21, 34, ...

def fib(max):



n, a, b =0, 0, 1
while n < max:
print b
a, b=Db, a+b
n=n+1

N

>>> fib(6)

cOOTWNPRERE

fib generator
generator fib generator print b yield b

def fib(max):

n, a, b =0, 0, 1
while n < max:
yield b
a, b=Db, a+b

n=n+1

generator yield generator

>>> fib(6)

<generator object fib at 0x104feaaa®>

generatorreturngenerator next () yield
yield

generatorl35

>>> def odd():



print 'step 1'
yield 1
print 'step 2'
yield 3
print 'step 3'
yield 5

>>> 0 = odd()

>>> o.next()

step 1

1

>>> o.next()

step 2

3

>>> o.next()

step 3

5

>>> o.next()

Traceback (most recent call last):
File "<stdin>", 1line 1, in <module>

StopIteration

odd generator yield 3 yield yield
4 next ()
fib yield
generator next () for

>>> for n in fib(6):
print n

COOTWNRERE-



N

generatorPythongeneratorgenerator

generator for for generatorreturngenerator
for



NN

Python

“——Functional Programming
ComputerCompute

CPU

ClLisp

PythonPythonPython



Houg

HiNInn

“’Pythonmap/reduce

Google” MapReduce: Simplified Data Processing on Large
Clusters”"map/reduce

map map() map list
f(x)=x ‘st [1, 2, 3, 4, 5, 6, 7, 8, 9] map ()

e
i 3

I
[1 a4

>>> def f(x):
. return x * x

>>> map(f, [1, 2, 3, 4, 5, 6, 7, 8, 9])
[1, 4, 9, 16, 25, 36, 49, 64, 81]

£l f f(1) f11
map() f
map () Higher-order function

map ()


http://research.google.com/archive/mapreduce.html

L =[]

for n in [1, 2, 3, 4, 5, 6, 7, 8, 9]:
L.append(f(n))

print L

“f(x)listlist”
map () f(x)=x 5
reducereduce[x1, x2, x3...]Jreduce

reduce(f, [x1, x2, x3, x4]) = f(f(f(x1, x2), x3), x4
)

reduce

>>> def add(x, y):
. return x + vy

>>> reduce(add, [1, 3, 5, 7, 9])
25

Python sum() reduce
[1, 3, 5, 7, 9] 13579reduce

>>> def fn(x, y):
: return x * 10 + vy

>>> reduce(fn, [1, 3, 5, 7, 9])
13579

str map() str int

>>> def fn(x, y):
: return x * 10 + vy

>>> def char2num(s):



. return {'0@': 0, '1': 1, '2': 2, '3': 3, '4':
4, '5': 5, '6': 6, '7': 7, '8':8, '9'": 9}[s]

>>> reduce(fn, map(char2num, '13579'))
13579

str2int

def str2int(s):
def fn(x, vy):
return x * 10 + vy
def char2num(s):
return {'0': o, '12': 21, '2': 2, '3': 3, '4":
4, 's5': 5, '6': 6, '7': 7, '8 :8, '9': 9}[s]
return reduce(fn, map(char2num, s))

lambda

def char2num(s):
return {'@': o, '12': 21, '2': 2, '3': 3, '4': 4,
's5': 5, '6': 6, '7': 7, '8 :8, '9': 9}[s]

def str2int(s):
return reduce(lambda x,y: x*10+y, map(char2num,

s))

Python int()
lambda

HiNInn

dict XYy X<y-1x==y0
x >y1

Python sorted() list

>>> sorted([36, 5, 12, 9, 21])



[5, 9, 12, 21, 36]
sorted() reversed_cmp

def reversed_cmp(x, y):
if x > vy:
return -1
if x < y:
return 1
return 0

reversed_cmp

>>> sorted([36, 5, 12, 9, 21], reversed_cmp)
[36, 21, 12, 9, 5]

>>> sorted(['about', 'bob', 'Zoo', 'Credit'])
['Credit', 'Zoo', 'about', 'bob']

ASCII 'Z' < 'a' Z a

def cmp_ignore_case(sl, s2):
ul = sil.upper()
u2 = s2.upper()
if ul < u2:
return -1
if ul > u2:
return 1
return 0

sorted

>>> sorted(['about', 'bob', 'Zoo', 'Credit'], cmp_ig



nore_case)

[ 'about', 'bob', 'Credit',

HiNNNNINE

def calc_sum(*args):

ax = 0

for n in args:
ax = ax + n

return ax

def lazy_sum(*args):

def sum():
ax = 0
for n in args:
ax = ax + n
return ax
return sum

lazy_sum()

>>> f = lazy_sum(1, 3, 5,
>>> f
<function sum at 0x10452f668>

f

>>> ()

25

'Zoo']

7, 9)



lazy_sum sum sum lazy_sum lazy_sum sum
“Closure”

lazy_sum()

>>> f1 = lazy_sum(1, 3, 5, 7, 9)
>>> f2 = lazy_sum(1, 3, 5, 7, 9)
>>> f1==f2

False

f1() f2()

N

Python map() my_map () map()
Python sum() list  prod() list reduce()



Houg

Python map() f(x)=x 2  f(x)

>>> map(lambda x: x * x, [1, 2, 3, 4, 5, 6, 7, 8, 9]

)
[1, 4, 9, 16, 25, 36, 49, 64, 81]

lambda x: x * X

def f(x):
return x * x

lambda X

return

>>> f = lambda x: X * X
>>> f

<function <lambda> at 0x10453d7d0O>
>>> f(5)
25

def build(x, y):
return lambda: x * x +y * vy

L0
Python



NN

>>> def now():
print '2013-12-25'
>>> f = now
>>> ()
2013-12-25

___hame___

>>> now.___hame_
"now'

>>> f,_ name_
"now'

now( ) now( ) “"Decorator

decoratordecorator

def log(func):
def wrapper(*args, **kw):
print 'call %s():' % func
return func(*args, **kw)
return wrapper

log decoratorPython@decorator
@log
def now():

print '2013-12-25'

now () now () now ()

.___nName___



>>> now( )
call now():
2013-12-25

@log now()

now = log(now)

log () decorator now( ) NOwW now( ) log()
wrapper ()
wrapper() (*args, **kw) wrapper () wrapper ()

decoratordecoratorlog

def log(text):
def decorator(func):
def wrapper(*args, **kw):
print '%s %s():' % (text, func.__name_ )
return func(*args, **kw)
return wrapper
return decorator

3decorator

@log('execute')
def now():
print '2013-12-25'

>>> now( )
execute now():
2013-12-25

decorator3



>>> now = log('execute')(now)

log('execute') decorator now wrapper
decorator __name___ decorator __name__ 'now'
'wrapper'

>>> Now.___name___

'wrapper'
wrapper() 'wrapper' __hame__ wrapper()
wrapper.__name__ = func.__name__ Python

functools.wraps decorator

import functools

def log(func):
@functools.wraps(func)
def wrapper(*args, **kw):
print 'call %s():' % func.__name___
return func(*args, **kw)
return wrapper

decorator

import functools

def log(text):
def decorator(func):
@functools.wraps(func)
def wrapper(*args, **kw):
print '%s %s():' % (text, func.__name_ )
return func(*args, **kw)
return wrapper
return decorator



import functools functools wrapper ()
@functools.wraps(func)

L0
OOPdecoratorOOPPythonOOPdecorator
decoratorPythondecorator

decorator

decorator 'begin call' 'end call'

@log decorator

@log
def f():
pass

@log('execute')
def f():
pass



NN

Python functools Partial function

int() int()

>>> int('12345"')
12345

int() base 10 base N

>>> jnt('12345', base=8)
5349

>>> int('12345', 16)
74565

int(x, base=2) int2() base=2

def int2(x, base=2):
return int(x, base)

>>> int2('1000000")
64
>>> int2('1010101")
85

functools.partial int2() int2

>>> jmport functools

>>> jnt2 = functools.partial(int, base=2)
>>> int2('1000000")

64

>>> int2('1010101")



85

functools.partial

int2 base 2

>>> int2('1000000', base=10)
1000000

f(al, a2, a3) a3 a3 a2 a3 a2 al al a3 a2

N

functools.partial



N

Python.pyModule

Python
Python
PythonPackage
abc.py abc XYyZ.py Xyz
abc xyz mycompany
8 00 untitlad — mycompany UNREGISTERED ™

FOLDERS

¥ mycompany
__init__.py
abc.py
KYZ.0Y

Line 1, Column 1

abc.py mycompany.abc Xyz.py
mycompany . Xyz

__init__.py Python __init__.py
Python __init_ _.py mycompany


http://docs.python.org/2/library/functions.html

8 00 Sublime Text 2 — mycompah{{REGISTERED ™

FOLDERS

¥ mycompany
¥ web

__init__.py

utils.py

Www. oy
__init__.py
abc.py
utils.py

KYZ.py

www . py mycompany.web.www utils.py mycompany.utils
mycompany.web.utils

mycompany .web .py
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Python
Sys hello

#!/usr/bin/env python
# -*- coding: utf-8 -*-

' a test module
__author__ = 'Michael Liao'
import sys

def test():
args = sys.argv
if len(args)==1:
print 'Hello, world!'
elif len(args)==2:
print 'Hello, %s!' % args[1]
else:
print 'Too many arguments!'

if _ name__ =='_ main__':
test()

121 hello.py Unix/Linux/Mac2.pyUTF-8
4

6 __author__
Python

sys



import sys

Sys Sys Sys Sys
sys argv list argv .py
python hello.py sys.argv ['hello.py']

python hello.py Michael sys.argv
[ '"hello.py', 'Michael]

if _ _name__=="'__main__":

test()
hello Python _ _name__ _ main__ hello if
hello.py

$ python hello.py

Hello, world!

$ python hello.py Michael
Hello, Michael!

Python hello

$ python

Python 2.7.5 (default, Aug 25 2013, 00:04:04)

if

[GCC 4.2.1 Compatible Apple LLVM 5.0 (clang-500.0.68

)] on darwin

Type "help", "copyright", "credits" or "license"

more information.

>>> import hello
>>>

Hello, word! test()

for



hello.test() Hello, word!

>>> hello.test()
Hello, world!

N

Python StringIO cStringIO cStringIo C

try:
import cStringIO as StringIO
except ImportError: # ImportError
import StringIO

cStringIO cStringIO StringIO cStringIO
import ... as ... StringIO StringIO
simplejson Python 2.62.6

try:
import json # python >= 2.6
except ImportError:
import simplejson as json # python <= 2.5

Python

HiNn

Python
public abc x123 PI

XXX __author_ __ _name___ hello _ doc___

_XXX __XXX private _abc __abc

private”””Pythonprivateprivate



private

def _private_1(name):
return 'Hello, %s' % name

def _private_2(name):
return 'Hi, %s' % name

def greeting(name):
if len(name) > 3:
return _private_1(name)

else:
return _private_2(name)

greeting() private greeting() private

privatepublic



Hoooodt

Pythonsetuptools

MacLinuxsetuptools

Windows ez_setup.py
https://pypi.python.org/pypi/setuptools#windows

(o setuptools 2.1 ;| Pythor X

€« — C £ https://pvpi.python. org/pypi/setuptool swindows ‘ii? =

Windows |

The recommended way to install setuptools on Windows is to

download ez_setup.py and run it The serint will donwn|ogd the
TERRREETT PITH R (T)

TERRE O PFTHEEEE (1)
For best results, unine  ERSERPITHHEE © e
BEERTTN ).

m

appropriate _egg file al

Uninstalling).

E iR () 2

Once installation is cc I tall
EHETTR M)

program in Your P}'thﬂlmrpmmﬂm
invocation and best results, add this directory to your eaT

environment variable, if it is not already present.

Unix-based Systems including Mac OS X

£ il ] B =~
setuptools

python ez_setup.py

easy_install Windows  easy_install.exe Path
C:\Python27\Scripts Path


https://pypi.python.org/pypi/setuptools#windows

i F e m

TRE W) [Path |
TEE 1) 'bem:C: \Python2T;C: \Python2T\Seripts |
@ [ ®E
T e e T
FiRTE ()

=8 i 3

ComSpec C:AWINDO®S\svstem3Zhomd. exe =1

FF WO _HOST C... HO 3

WUMEEE_OF FE. .. 1

0z Windows_HT

Fath C:AWINDOWS\ swstem3Z; C: WWINDOWS, . . . |

TATUTYT Ol TYT. TAT. O, Uod. DT . —

| mEw || ®BO || #Ro |

| mE || mE | [

easy_install

——Python Imaging LibraryPythonPython
pypi.python.orgpypiPython Imaging LibraryPIL
Python Imaging Library

easy_install PIL

PIL
PIL

>>> import Image

>>> im = Image.open('test.png')

>>> print im.format, im.size, im.mode
PNG (400, 300) RGB

>>> im.thumbnail( (200, 100))


https://pypi.python.org/

>>> im.save('thumb.jpg', 'JPEG')

MySQL MySQL-python NumPy numpy Jinja2

HiEEEEn
Python.py

>>> import mymodule

Traceback (most recent call last):
File '"<stdin>", 1line 1, in <module>

ImportError: No module named mymodule

Python sys path

>>> import sys

>>> sys.path

['", "/Library/Python/2.7/site-packages/pycrypto-2.6
.1-py2.7-macosx-10.9-intel.eqgg', '/Library/Python/2.
7/site-packages/PIL-1.1.7-py2.7-macosx-10.9-intel.eg

g’y «..1]

sys.path

>>> import sys
>>> sys.path.append('/Users/michael/my_py_scripts')

PYTHONPATH PathPython



OO0 future

Python

Python 2.7Python 3.x2.x 'xxx' strUnicode u'xxx'
unicode3.xunicode U'xxx' "Xxx
b'xxx"“

3.X2.73.X3.X

Python __ future__
Python 3.x2.7 unicode_literals Python 3.x

# still running on Python 2.7
from __ future__ import unicode_literals

print '"\'xxx\' 1is unicode?', isinstance('xxx', unico
de)

print 'u\'xxx\' 1s unicode?', isinstance(u'xxx', uni
code)

print '"\'xxx\' 1is str?', isinstance('xxx', str)
print 'b\'xxx\' is str?', isinstance(b'xxx',6 str)

Python 2.7 u 'a string' unicode b b'a string' str

$ python task.py

'XXX' 1s unicode? True
u'xxx' is unicode? True
'XXxx' 1s str? False
b'xxx' is str? True

Python 2.x*"

>>> 10 / 3
3



>>> 10.0 / 3
3.3333333333333335

Python 3.x //

$ python3

Python 3.3.2 (default, Jan 22 2014, 09:54:40)

[GCC 4.2.1 Compatible Apple LLVM 5.0 (clang-500.2.79
)] on darwin

Type "help", "copyright", "credits" or "license" for
more information.

>>> 10 / 3

3.3333333333333335

>>> 10 // 3

3

Python 2.7Python 3.x  __ future__ division
from __ _future__ import division
print '10 /4 3 ="', 10 / 3

print '10.0 / 3 =', 10.0 / 3
print '10 // 3 ="', 10 // 3

10 / 3 = 3.33333333333
10.0 / 3 = 3.33333333333
10 // 3 =3

N

PythonPythonPython __future
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——Object Oriented ProgrammingOOPOOP

PythonClass

dict

stdl = { 'name': 'Michael', 'score': 98 }
std2 = { 'name': 'Bob', 'score': 81 }

def print_score(std):
print '%s: %s' % (std['name'], std['score'])

Student name score Property
print_score

class Student(object):

def __init__ (self, name, score):
self.name = name
self.score = score

def print_score(self):
print '%s: %s' % (self.name, self.score)

Method
bart = Student('Bart Simpson', 59)
lisa = Student('Lisa Simpson', 87)



bart.print_score()
lisa.print_score()

ClassinstanceClassClass——Student
InstanceStudentBart SimpsonLisa SimpsonStudent
ClassClasslinstance

Class

N



Houg

ClasslinstanceStudent

StudentPython class
class Student(object):
pass
class Student (object) object

Student Student Student +()

>>> part = Student()

>>> bart

<__main__.Student object at 0x10a67a590>
>>> Student

<class '_ _main__.Student'>

bart Studentobject 0x10a67a590 object

bart name

>>> part.name = 'Bart Simpson'
>>> bart.name
'"Bart Simpson'

_init__ name score
class Student(object):
def __init__ (self, name, score):

self.name = name
self.score = score

__1nit_ self __init self self

Student



__dinit__ __init_ self Python

>>> part = Student('Bart Simpson', 59)
>>> bart.name

'"Bart Simpson'

>>> part.score

59

self
Hinnn
Student name score

>>> def print_score(std):
print '%s: %s' % (std.name, std.score)

>>> print_score(bart)
Bart Simpson: 59

Student Student Student

class Student(object):

def __init__ (self, name, score):
self.name = name
self.score = score

def print_score(self):
print '%s: %s' % (self.name, self.score)

self self

>>> bart.print_score()
Bart Simpson: 59



Student name score Student ¥

Student

class St

def

get_grade

udent(object):

get_grade(self):

if self.score >= 90:
return 'A’

elif self.score >= 60:
return 'B'

else:
return 'C'

get_grade

>>> part
ICI

N

Python

>>> bart
>>> ]isa

>>> part.
>>> part.

8

>>> ]isa.

Tracebac

.get_grade()

= Student('Bart Simpson', 59)
= Student('Lisa Simpson', 87)
age = 8

age

age
k (most recent call last):

File '"<stdin>", 1line 1, in <module>



AttributeError: 'Student' object has no attribute 'a
ge'



Houg

Class

Student name score

>>> part = Student('Bart Simpson', 98)
>>> part.score

98

>>> bart.score = 59

>>> part.score

59

__Python  __ privateStudent

class Student(object):

def __init__ (self, name, score):
self. name = name
self. score = score

def print_score(self):
print '%s: %s' % (self._ _name, self.__score)

.__hame .__ score

>>> part = Student('Bart Simpson', 98)
>>> bart._ _name
Traceback (most recent call last):
File "<stdin>", 1line 1, in <module>
AttributeError: 'Student' object has no attribute '_
name'

namescoreStudent get_name get_score



class Student(object):

def get_name(self):
return self._ name

def get_score(self):
return self._ score

scoreStudent set_score

class Student(object):

def set_score(self, score):
self.__score = score

bart.score = 59

class Student(object):

def set_score(self, score):
if 0 <= score <= 100:
self.__score = score
else:

raise ValueError('bad score')

Python ___XXX__private
__nhame__ ___score___

__name

__name Python __name _Student__name
_Student__name __name

>>> bart. Student___name



'Bart Simpson'

Python  _ name
Python



NN

OOPclassclassclassSubclassclassBase
classSuper class

Animal class run()

class Animal(object):
def run(self):
print 'Animal is running...'

DogCatAnimal

class Dog(Animal):
pass

class Cat(Animal):
pass

DogAnimalAnimalDogCatDog
Animial run() DogCat run()

dog = Dog()
dog.run()

cat = Cat()
cat.run()

Animal is running...
Animal is running...

Dog

class Dog(Animal):



def run(self):

print 'Dog is running...'
def eat(self):

print 'Eating meat...'

DogCat run() Animal is running...
Dog is running... Cat is running... DogCat

class Dog(Animal):
def run(self):
print 'Dog is running...'

class Cat(Animal):
def run(self):
print 'Cat is running...'

Dog 1is running...
Cat is running...

run() run() run() run()

classPythonstrlistdict

a = list() # alist
b = Animal() # bAnimal
c = Dog() # cDog

isinstance()

>>> jsinstance(a, list)
True

>>> jisinstance(b, Animal)
True

>>> jisinstance(c, Dog)
True



abclistAnimalDog3

>>> jisinstance(c, Animal)
True
cDogcAnimal

DogAnimalDog Cc c Dog
Animal

>>> b = Animal()

>>> jisinstance(b, Dog)
False
DogAnimalAnimalDog

Animal

def run_twice(animal):
animal.run()
animal.run()

Animal run_twice()

>>> run_twice(Animal())
Animal is running...
Animal is running...

Dog run_twice()
>>> run_twice(Dog())
Dog 1is running...
Dog 1is running...

Cat run_twice()

c AnimalDog



>>> run_twice(Cat())
Cat is running...
Cat is running...

TortoiseAnimal

class Tortoise(Animal):
def run(self):
print 'Tortoise is running slowly...'

run_twice() Tortoise

>>> run_twice(Tortoise())
Tortoise is running slowly...
Tortoise is running slowly...

Animalrun_twice()Animal

DogCatTortoise...... AnimalDogCat
Tortoise...... AnimalAnimalAnimal

Animal run()

Animal run() run() AnimalDogCatTortoise
Animal

Animal

Animal run_twice()
object



( object )

7\

(Animal j ( Plant )

N\ N

( Cat ) ( Tree j [Flower)

|Shepherd| | Husky |

N

Pythonobjectobject
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[10type()

type()
type()

>>> type(123)
<type 'int'>

>>> type('str')
<type 'str'>

>>> type(None)
<type 'NoneType'>

type()

>>> type(abs)
<type 'builtin_function_or_method'>
>>> type(a)

<class ' main__.Animal'>
type() type if type
>>> type(123)==type(456)
True

>>> type('abc')==type('123"')
True

>>> type('abc')==type(123)
False

Pythontype types

>>> import types
>>> type('abc')==types.StringType



True

>>> type(u'abc')==types.UnicodeType
True

>>> type([])==types.ListType

True

>>> type(str)==types.TypeType

True

TypeType TypeType

>>> type(int)==type(str)==types.TypeType
True

[isinstance()

classtype()class isinstance()

object -> Animal -> Dog -> Husky

isinstance() 3

>>> a = Animal()
>>> d = Dog()
>>> h = Husky()

>>> isinstance(h, Husky)
True

h Husky

>>> jisinstance(h, Dog)
True



h HuskyHuskyDog h Dog isinstance()

h Animal

>>> jisinstance(h, Animal)
True

Dog dAnimal

>>> jsinstance(d, Dog) and isinstance(d, Animal)
True

d Husky

>>> isinstance(d, Husky)
False

type() isinstance()

>>> jsinstance('a', str)

True

>>> jsinstance(u'a', unicode)
True

>>> jsinstance('a', unicode)
False

strunicode

>>> jsinstance('a', (str, unicode))
True
>>> jsinstance(u'a', (str, unicode))
True

str unicode basestring

>>> jsinstance(u'a', basestring)
True



00dir()

dir () liststr

>>> dir('ABC')

['_add__"', '__class__', '__contains__', '_ _delattr_
', '_doc__', '__eq__', '__format__', '_ge_ "', '__
getattribute__ ', '__getitem__', '_ getnewargs__', '

_getslice__ ', '_gt_ ', '__hash__"', '__init_ ', '__1
e ', ' len__"', '_1t_ ', '_mod_', '_mul__"', '
ne__ ', '_new__', '__reduce__', '__reduce_ex__', '__
repr__"', '_rmod__"', '_rmul__', '_ setattr__', '__s
izeof__ ', '__str__', '_ subclasshook__', '_formatter

_field_name_split', '_formatter_parser', 'capitalize
', 'center', 'count', 'decode', 'encode', 'endswith'
, 'expandtabs', 'find', 'format', 'index', 'isalnum'
, 'disalpha', 'isdigit', 'islower', 'isspace',6 'istit
le', 'isupper', 'join', 'ljust', 'lower',6 'lstrip',
"partition', 'replace', 'rfind', 'rindex', 'rjust',
'rpartition', 'rsplit', 'rstrip', 'split', 'splitlin
es', 'startswith', 'strip', 'swapcase', 'title', 'tr
anslate', 'upper', 'zfill']

__xxx__Python __1len__ Python len() len()
_len__()

>>> ]len('ABC')

3

>>> 'ABC'.__len__ ()

3

len(myObj) __len__ ()

>>> class MyObject(object):
def __len__ (self):
return 100



>>> obj = MyObject()
>>> len(obj)
100

lower ()

>>> 'ABC'.lower ()
"abc'

getattr() setattr() hasattr()

>>> class MyObject(object):
def __init__ (self):
self.x = 9
def power(self):
return self.x * self.x

>>> obj = MyObject()

>>> hasattr(obj, 'x') # 'x'
True

>>> 0bj.x

9

>>> hasattr(obj, 'y') # 'y'
False

>>> setattr(obj,
>>> hasattr(obj,
True

>>> getattr(obj, 'y') # 'y'
19

>>> obj.y # 'y'

19

AttributeError

>>> getattr(obj, 'z') # 'z'



Traceback (most recent call last):

File '"<stdin>", 1line 1, in <module>
AttributeError: 'MyObject' object has no attribute '
Z 1

default

>>> getattr(obj, 'z', 404) # 'z'404
404

>>> hasattr(obj, 'power') # 'power'

True

>>> getattr(obj, 'power') # 'power'

<bound method MyObject.power of <__main__.MyObject o
bject at 0x108ca35do>>

>>> fn = getattr(obj, 'power') # 'power'fn

>>> fn # fnobj.power

<bound method MyObject.power of <__main__.MyObject o
bject at 0x108ca35do>>

>>> fn() # fn()obj.power ()

81

L0
Python

sum = obj.x + obj.y

sum getattr(obj, 'x') + getattr(obj, 'y')

def readImage(fp):
if hasattr(fp, 'read'):



return readData(fp)
return None

fpfpread hasattr()
Python read() fp read()
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OO slots

classclassclass

>>> class Student(object):
pass

>>> s = Student()

>>> s.name = 'Michael' #
>>> print s.name
Michael

>>> def set_age(self, age): #
self.age = age

>>> from types import MethodType

>>> s.set_age = MethodType(set_age, s, Student) #
>>> s.set_age(25) #

>>> s.age #

25

>>> s2 = Student() #
>>> s2.set_age(25) #
Traceback (most recent call last):

File "<stdin>", 1line 1, in <module>
AttributeError: 'Student' object has no attribute 's
et_age'

class



>>> def set_score(self, score):
self.score = score

>>> Student.set_score = MethodType(set_score, None,
Student)

class

>>> s.set_score(100)
>>> s,score

100

>>> s2.set_score(99)
>>> s2.score

99

set_score classclass

(0 slots_
classStudent name age
Pythonclass __slots__class

>>> class Student(object):
__slots__ = ('name', 'age') # tuple

>>> s = Student() #
>>> s.name = 'Michael' # 'name'
>>> s.age = 25 # 'age'
>>> s.score = 99 # 'score'
Traceback (most recent call last):
File "<stdin>", 1line 1, in <module>
AttributeError: 'Student' object has no attribute 's
core'



"'score' _ slots score score AttributeError

__slots__ __slots__

>>> class GraduateStudent(Student):
pass

>>> g = GraduateStudent()
>>> g.score = 9999

__slots___ __slots._ _ slots_



OO@property

s = Student()
s.score = 9999

score set_score() get_score()
set_score()

class Student(object):

def get_score(self):
return self. score

def set_score(self, value):
if not isinstance(value, int):
raise ValueError('score must be an integ
er!')
if value < 0 or value > 100:
raise ValueError('score must between 0 ~
100!")
self._score = value

Studentscore

>>> s = Student()

>>> s.set_score(60) # ok!

>>> s.get_score()

60

>>> s.set_score(9999)

Traceback (most recent call last):

(7]

ValueError: score must between 0 ~ 100!



Python
decoratorPython @property

class Student(object):

@property
def score(self):
return self. score

@score.setter
def score(self, value):
if not isinstance(value, int):
raise ValueError('score must be an integ

er!')
if value < 0 or value > 100:
raise ValueError('score must between 0 ~
100!")
self._score = value
@property getter @property @property

@score.setter setter

>>> s = Student()

>>> s.score = 60 # OKs.set_score(60)
>>> s.score # OKs.get_score()

60

>>> s,score = 9999

Traceback (most recent call last):

ValueError: score must between 0 ~ 100!

@property gettersetter
gettersetter

class Student(object):



@property
def birth(self):
return self._birth

@birth.setter
def birth(self, value):
self. birth = value

@property

def age(self):
return 2014 - self. birth

birth age age birth

N

@property
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Animal 4

e Dog -

e Bat -

e Parrot -
e QOstrich -

( Animal j

7\
( Mammal J( Bird J

SN\ N\
(200 ) (ot )(Parer ) (ostien)




( Animal j
7\

( Runnable j ( Flyable j

NN
(o0 ) (osren ) (Pt )( Bt )

( Animal j

/N
( Mammal ) ( Bird |

N\ N\
( — ) = ) — ) N )

(o0 ) (e ) (Garion ) (Farer )




class Animal(object):

pass

#o

class Mammal(Animal):
pass

class Bird(Animal):

pass

#o

class Dog(Mammal):
pass

class Bat(Mammal):
pass

class Parrot(Bird):
pass

class Ostrich(Bird):
pass

Runnable Flyable Runnable Flyable

class Runnable(object):
def run(self):
print('Running..."')

class Flyable(object):
def fly(self):
print('Flying...")

Runnable Runnable Dog

class Dog(Mammal, Runnable):
pass



Flyable Flyable Bat

class Bat(Mammal, Flyable):
pass

Mixin
Ostrich Bird ™ Ostrich

Bird Runnable Mixin

Runnable Flyable RunnableMixin FlyableMixin
CarnivorousMixin HerbivoresMixin Mixin

class Dog(Mammal, RunnableMixin, CarnivorousMixin):
pass

MixinMixin
PythonMixinPython TCPServer UDPServer
ForkingMixin ThreadingMixin

TCP

class MyTCPServer (TCPServer, ForkingMixin):
pass

UDP

class MyUDPServer (UDPServer, ThreadingMixin):
pass

CoroutineMixin

class MyTCPServer (TCPServer, CoroutineMixin):
pass



N

PythonMixin
JavaMixin



NN

__slots__ __ xxx__Python
__slots__ __len__()classlen()
Pythonclass

str

Student

>>> class Student(object):
def __init__ (self, name):
self.name = name

>>> print Student('Michael')
<__main__.Student object at 0x109afbl190>

<__main__.Student object at 0x109afb190>
_str__()

>>> class Student(object):
def __init__ (self, name):

self.name = name
def __str__ (self):
- return 'Student object (name: %s)' % sel
f.name
>>> print Student('Michael')
Student object (name: Michael)

print

>>> s = Student('Michael')



>>> S
<_ _main__.Student object at 0x109afb310>

_str_ () _repr_() _str_ () _repr__()
__repr__()

_repr_ () _str_ () _repr_()

class Student(object):
def __init__ (self, name):
self.name = name
def __str__ (self):
return 'Student object (name=%s)' % self.nam

__repr__ = __str

_Iter

for ... inlisttuple __iter__ () Pythonfor
next () Stoplteration

Fibfor

class Fib(object):
def __init__ (self):
self.a, self.b = 0, 1 # ab

def _ _iter_ (self):
return self #

def next(self):
self.a, self.b = self.b, self.a + self.b #
if self.a > 100000: #
raise StopIteration();
return self.a #

Fibfor



>>> for n in Fib():

print n
1
1
2
3
)
46368
75025
__getitem___

Fibforlistlist5

>>> Fib()[5]
Traceback (most recent call last):
File '"<stdin>", 1line 1, in <module>
TypeError: 'Fib' object does not support indexing

list _ getitem_ ()

class Fib(object):
def _ _getitem__ (self, n):
a, b=1, 1
for x in range(n):
a, b=Db, a+b
return a

>>> f = Fib()
>>> 0]

>>> f[1]



>>> f[2]

2

>>> f[3]

3

>>> f[10]

89

>>> f[100]
573147844013817084101

list

>>> range(100)[5:10]
[5, 6, 7, 8, 9]

Fib _ _getitem_ ()int slice

class Fib(object):
def _ _getitem__ (self, n):
if isinstance(n, int):
a, b=1, 1
for x in range(n):
a, b=Db, a+b
return a
if isinstance(n, slice):
start = n.start

stop = n.stop
a, b=1, 1
L = []

for x in range(stop):
if x >= start:
L.append(a)
a, b=Db, a+b
return L

Fib

>>> f = Fib()



>>> f[0:5]

[1, 1, 2, 3, 5]

>>> f[:10]

[1, 1, 2, 3, 5, 8, 13, 21, 34, 55]

step

>>> f[:10:2]
[1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]
__getitem__()
dict __getitem__() keyobject str
__setitem__() listdict __delitem__()

Pythonlisttupledict
I ¢ etattr___
Student

class Student(object):

def __init__ (self):
self.name = 'Michael'

name Score

>>> s = Student()

>>> print s.name

Michael

>>> print s.score

Traceback (most recent call last):

AttributeError: 'Student' object has no attribute 's
core'

score attribute



score Python __getattr__()

class Student(object):

def __init__ (self):
self.name = 'Michael'

def _ _getattr__ (self, attr):
if attr=='score':
return 99

score Python __getattr__ (self, 'score') score

>>> s = Student()
>>> S,name
'"Michael'

>>> §,score

99

class Student(object):

def _ _getattr__ (self, attr):
if attr=='age':
return lambda: 25

>>> s.age()
25

__getattr__ name _ getattr__

s.abc None __getattr__ None class
AttributeError



class Student(object):

def _ _getattr__ (self, attr):
if attr=='age':
return lambda: 25
raise AttributeError('\'Student\' object has
no attribute \'%s\'' % attr)

REST APIAPIURL

http://api.server/user/friends
http://api.server/user/timeline/list

SDKURLAPIAPISDK
__getattr__

class Chain(object):

def __init__ (self, path=""):
self._path = path

def _ _getattr__(self, path):
return Chain('%s/%s' % (self._path, path))

def __str__ (self):
return self._path

>>> Chain().status.user.timeline.list
'"/status/user/timeline/list’



APISDKURLAPI
REST APIURLGIitHUbAPI

GET /users/:user/repos

. uUser

Chain().users('michael').repos

API
_call__
instance.method() instance() Python
_call_ ()

class Student(object):
def __init__ (self, name):
self.name = name

def __call_(self):
print('My name is %s.' % self.name)

>>> s = Student('Michael')
>>> s()

My name 1is Michael.

_call_ ()

Callable _call()__

>>> callable(Student())
True
>>> callable(max)



True

>>> callable([1, 2, 3])
False

>>> callable(None)
False

>>> callable('string')
False

callable() ™

N

Pythonclass
Python


http://docs.python.org/2/reference/datamodel.html#special-method-names

Houg

type()

Hello class hello.py

class Hello(object):
def hello(self, name='world'):
print('Hello, %s.' % name)

Python hello Hello class

>>> from hello import Hello
>>> h = Hello()

>>> h.hello()

Hello, world.

>>> print(type(Hello))
<type 'type'>

>>> print(type(h))

<class 'hello.Hello'>

type() Hello class type hclass Hello

classclass type()

type() type() Hello class Hello(object)...

>>> def fn(self, name='world'): #
print('Hello, %s.' % name)

>>> Hello = type('Hello', (object,), dict(hello=fn))
# Hello class

>>> h = Hello()

>>> h.hello()



Hello, world.

>>> print(type(Hello))
<type 'type'>

>>> print(type(h))
<class '__main__.Hello'>
class type() 3

.. class
). Pythontuple
3. class fn hello

type () classPythonclassclass type() class

class Xxx... type()

metaclass

type () metaclass
metaclass

metaclassmetaclass
metaclass

metaclassmetaclass
metaclassPythonmetaclass
metaclassMyList  add

ListMetaclass metaclassMetaclassmetaclass

# metaclass type’
class ListMetaclass(type):
def _ _new__(cls, name, bases, attrs):
attrs['add'] = lambda self, value: self.appe
nd(value)
return type.__new__(cls, name, bases, attrs)



class MyList(list):
__metaclass_ = ListMetaclass # ListMetaclass

__metaclass__ = ListMetaclass Python MyList
ListMetaclass._ _new__ ()

__new__ ()

3.
L

MyList add()

>>> | = MyList()
>>> L.add(1)
>>> L

[1]
list add()

>>> 1 = 1list()
>>> 1.add(1)
Traceback (most recent call last):
File '"<stdin>", 1line 1, in <module>
AttributeError: 'list' object has no attribute 'add'
MyList add() metaclass

metaclassORM
ORM“Object Relational Mapping”-SQL

ORM
ORM
ORM User User



class User(Model):
#
id = IntegerField('id"')
name = StringField('username')
email = StringField('email')
password = StringField('password')

=

u = User(id=12345, name='Michael', email='test@orm.o
rg', password="'my-pwd')

=

u.save()

Model StringField IntegerField ORM save()
metaclassmetaclassORM

ORM
Field

class Field(object):
def __init__ (self, name, column_type):
self.name = name
self.column_type = column_type
def __str__ (self):
return '<%s:%s>' % (self.__class__.__name__,
self.name)

Field Field StringField IntegerField

class StringField(Field):
def __init__ (self, name):
super(StringField, self).__init__(name, 'var
char(100)"')

class IntegerField(Field):
def __init__ (self, name):
super(IntegerField, self).__init__ (name, 'bi



gint')
ModelMetaclass

class ModelMetaclass(type):
def _ _new__(cls, name, bases, attrs):
if name=='Model':
return type.__new__(cls, name, bases, at
trs)
mappings = dict()
for k, v in attrs.iteritems():
if isinstance(v, Field):
print('Found mapping: %s==>%s' % (K,

mappings[k] = v
for k in mappings.iterkeys():
attrs.pop(k)
attrs['__table_ '] = name #
attrs['__mappings__'] = mappings #
return type.__new__(cls, name, bases, attrs)

Model

class Model(dict):
__metaclass__ = ModelMetaclass

def __init__ (self, **kw):
super (Model, self)._ _init__ (**kw)

def __getattr__ (self, key):
try:
return self[key]
except KeyError:
raise AttributeError(r'"'Model' object ha
S no attribute '%s'" % key)

def _ setattr__ (self, key, value):



self[key] = value

def save(self):

fields = []
params = []
args = []

for k, v in self.__mappings__.iteritems():
fields.append(v.name)
params.append('?")
args.append(getattr(self, k, None))

sql = 'insert into %s (%s) values (%s)' % (s

elf.__table_ , ','.join(fields), ','.join(params))
print('SQL: %s' % sql)
print('ARGS: %s' % str(args))

class User(Model) Python User _ _metaclass_ Model
__metaclass___ Model = metaclass__ ModelMetaclass
User metaclass

ModelMetaclass

Model
), User Field __mappings__ dictField
. __ table_
Model save() delete() find() update
save() INSERT

u = User(id=12345, name='Michael', email='test@orm.o
rg', password="'my-pwd')
u.save()

Found model: User
Found mapping: email ==> <StringField:email>



Found mapping: password ==> <StringField:password>

Found mapping: id ==> <IntegerField:uid>

Found mapping: name ==> <StringField:username>

SQL: insert into User (password,email,username,uid)
values (?,?,7?,7?)

ARGS: ['my-pwd', 'test@orm.org', 'Michael', 12345]

save() SQLSQL
100metaclassORM

https://github.com/michaelliao/learn-
python/blob/master/metaclass/simple _orm.py

class

class Student(object):

name = 'Student'
self.name = '"xxx'
>>> # s

>>> s = Student()

>>> # namenameclassname
>>> print(s.name)
Student

>>> # Student.name

>>> print(Student.name)
Student

>>> # name

>>> s,.name = 'Michael'
>>> # name

>>> print(s.name)
Michael

>>> # Student.name

>>> print(Student.name)
Student

>>> # name

>>> del s.name


https://github.com/michaelliao/learn-python/blob/master/metaclass/simple_orm.py

>>> # s.namenamename
>>> print(s.name)
Student

ORM ModelMetaclass User
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bugbug

email

Python
Pythonpdb



Houg

open()
def foo():
r = some_function()
if r==(-1):

return (-1)
# do something
return r

def bar():
r = foo()
if r==(-1):
print 'Error'
else:
pass

try...except...finally... Python

try

try

try:
print 'try...'
r =10 / 0
print 'result:', r
except ZeroDivisionError, e:
print 'except:', e
finally:
print 'fipnally...'
print 'END'



try except except finally
finally
10 / O
try...
except: integer division or modulo by zero
finally. ..
END

print 'result:', r except ZeroDivisionError
finally

0 2
try...
result: 5
finally. ..
END

except finally finally

except except
try:
print 'try...'

r =10 / int('a')

print 'result:', r
except ValueError, e:

print 'ValueError:', e
except ZeroDivisionError, e:

print 'ZeroDivisionError:', e

finally:
print 'fipnally...'
print 'END'

int() ValueError except ValueError except



ZeroDivisionError

except else else

try:

print 'try...'

r =10 / int('a')

print 'result:', r
except ValueError, e:

print 'ValueError:', e
except ZeroDivisionError, e:

print 'ZeroDivisionError:', e
else:

print 'no error!'
finally:

print 'finally...'
print 'END'

Pythonclass BaseException except

try:
foo()

except StandardError, e:
print 'StandardError'

except ValueError, e:
print 'ValueError'

except ValueError ValueError StandardError

except

Python BaseException

https://docs.python.org/2/library/exceptions.html#exception-

hierarchy

try...except main() foo() foo() bar() bar()

main()


https://docs.python.org/2/library/exceptions.html#exception-hierarchy

def foo(s):
return 10 / int(s)

def bar(s):
return foo(s) * 2

def main():
try:
bar('0"')
except StandardError, e:
print 'Error!'
finally:
print 'finally...'

try...except...finally

HiNInn

Python err.py

# err.py:
def foo(s):
return 10 / int(s)

def bar(s):
return foo(s) * 2

def main():
bar('0')

main()

$ python err.py
Traceback (most recent call last):
File "err.py", line 11, in <module>



main()
File "err.py", line 9, 1in main
bar('e')
File "err.py", line 6, in bar
return foo(s) * 2
File "err.py", line 3, in foo
return 10 / int(s)
ZeroDivisionError: integer division or modulo by zer
0

1

Traceback (most recent call last):

File "err.py", line 11, in <module>
main()

main() err.py 119

File "err.py", line 9, 1n main
bar('0"')

bar('e") err.py 96

File "err.py", line 6, 1in bar
return foo(s) * 2

return foo(s) * 2

File "err.py", line 3, 1in foo
return 10 / int(s)

return 10 / int(s)



ZeroDivisionError: integer division or modulo by zer
0

ZeroDivisionError int(s) int(s) 610 / ©

HiNinn

Python
Python logging

# err.py
import logging

def foo(s):
return 10 / int(s)

def bar(s):
return foo(s) * 2

def main():
try:
bar('0"')
except StandardError, e:
logging.exception(e)

main()
print 'END'

$ python err.py
ERROR:root:integer division or modulo by zero
Traceback (most recent call last):
File "err.py", line 12, in main
bar('0"')
File "err.py", line 8, 1in bar



return foo(s) * 2
File "err.py", line 5, in foo
return 10 / int(s)
ZeroDivisionError: integer division or modulo by zer
0
END

logging

HiNinn

classclassPython
class raise

# err.py
class FooError(StandardError):
pass

def foo(s):
n = int(s)
if n==0:
raise FooError('invalid value: %s' % s)
return 10 / n

$ python err.py
Traceback (most recent call last):

~_main__ .FooError: invalid value: 0

PythonValueErrorTypeErrorPython

# err.py
def foo(s):
n = int(s)



return 10 / n

def bar(s):
try:
return foo(s) * 2
except StandardError, e:
print 'Error!'

raise

def main():

bar('0')
main()
bar () Error! raise
raise except raise Error
try:

10 / O

except ZeroDivisionError:
raise ValueError('input error!")

IOError ValueError

N

Python try. . .except...finally



N

1%bugbugbugbug
print
# err.py
def foo(s):
n = int(s)

print '>>> n = %d' % n
return 10 / n

def main():
foo('0"')

main()

$ python err.py
>>>n = 0
Traceback (most recent call last):

ZeroDivisionError: integer division or modulo by zer
0

print print

N

print assert

# err.py
def foo(s):
n = int(s)
assert n '= 0, 'n is zero!'



return 10 / n

def main():
foo('0")

assert n I'= 0 True
assert AssertionError

$ python err.py
Traceback (most recent call last):

AssertionError: n 1is zero!

assert print Python -0 assert

$ python -0 err.py
Traceback (most recent call last):

ZeroDivisionError: integer division or modulo by zer
0

assert pass
logging
print logging 3 assert logging

# err.py
import logging

S — IOI

n = int(s)

logging.info('n = %d' % n)
print 10 / n

logging.info() ZeroDivisionError



import logging

import logging
logging.basicConfig(level=1logging.INFO)

$ python err.py
INFO:root:n = 0O
Traceback (most recent call last):
File "err.py", line 8, 1in <module>
print 10 / n
ZeroDivisionError: integer division or modulo by zer
0

logging debug info warning error level=INFO
logging.debug level=WARNING debug info

logging console

pdb
4Pythonpdb

# err.py

S — IOI

n = int(s)
print 10 / n

$ python -m pdb err.py
> /Users/michael/Github/sicp/err.py(2)<module>()
-> s = '0@'

-m pdb pdb -> s ="'0"'1



(Pdb) 1

1 # err.py

2 ->s ="0"'

3 n = int(s)

4 print 10 / n
[EOF]
n
(Pdb) n

> /Users/michael/Github/sicp/err.py(3)<module>()
-> n = int(s)

(Pdb) n

> /Users/michael/Github/sicp/err.py(4)<module>()
-> print 10 / n

P

(Pdb) p s
Iol

(Pdb) p n
0]

q

(Pdb) n

ZeroDivisionError: 'integer division or modulo by ze
ro'

> /Users/michael/Github/sicp/err.py(4)<module>()

-> print 10 / n

(Pdb) q

pdb999
pdb.set_trace()

pdb import pdb pdb.set_trace()



# err.py

import pdb
S — IOI
n = int(s)

pdb.set_trace() #
print 10 / n

pdb.set_trace() pdb P c

$ python err.py
> /Users/michael/Github/sicp/err.py(7)<module>()
-> print 10 / n
(Pdb) p n
0
(Pdb) c
Traceback (most recent call last):
File "err.py", line 7, in <module>
print 10 / n

ZeroDivisionError: integer division or modulo by zer
0

pdb

IDE

IDEPython IDEPyCharm
http://www.jetbrains.com/pycharm/
EclipsepydevPython

N

IDElogging


http://www.jetbrains.com/pycharm/
http://eclipse.org/
http://pydev.org/

Houg

“"TDDTest-Driven Development

abs()
11.2 0.99
). -1 -1.2 -0.99
. 00
. None [] {} TypeError

bug
abs() abs()

Dict dict

>>> d = Dict(a=1, b=2)
>>> d['a']

1

>>> d.a

1
mydict.py
class Dict(dict):

def __init__ (self, **kw):
super(Dict, self).__init__ (**kw)

def __ getattr__ (self, key):
try:



return self[key]
except KeyError:
raise AttributeError(r"'Dict' object has
no attribute '%s'" % key)

def __setattr__(self, key, value):
self[key] = value

Python unittest mydict_test.py

import unittest
from mydict import Dict
class TestDict(unittest.TestCase):

def test_init(self):
d = Dict(a=1, b="test')
self.assertEquals(d.a, 1)
self.assertEquals(d.b, 'test')
self.assertTrue(isinstance(d, dict))

def test_key(self):
d = Dict()
d[ 'key'] = 'value'
self.assertEquals(d.key, 'value')

def test_attr(self):
d = Dict()
d.key = 'value'
self.assertTrue('key' in d)
self.assertEquals(d['key'], 'value')

def test_keyerror(self):
d = Dict()
with self.assertRaises(KeyError):
value = d['empty']



def test_attrerror(self):
d = Dict()
with self.assertRaises(AttributeError):
value = d.empty

unittest.TestCase

test test

test_xxx() unittest.TestCase asserteEquals()
self.assertEquals(abs(-1), 1) # 1
Error d['empty'] key  KeyError

with self.assertRaises(KeyError):
value = d['empty']

d.empty key  AttributeError

with self.assertRaises(AttributeError):
value = d.empty

HiNNNINE

mydict_test.py

if _name_ == ' main__':
unittest.main()

mydict_test.py python
$ python mydict_test.py
-m unittest

$ python -m unittest mydict_test



Ran 5 tests in 0.000s

OK

setUpLitearDown

setUp() tearDown()
setUp() tearDown() setUp() tearDown()

class TestDict(unittest.TestCase):

def setUp(self):
print 'setUp...'

def tearDown(self):
print 'tearDown...'

setUp... tearDown...

N

bug
bugbug



Houg

Python re

>>> import re

>>> m = re.search('(?<=abc)def', 'abcdef')
>>> m.group(0)

"def'

Python

def abs(n):

Function to get absolute value of number.
Example:

>>> abs(1)
1
>>> abs(-1)
1
>>> abs(0)
0

return n if n >= 0 else (-n)

Python“’doctest
doctestPython


https://docs.python.org/2/library/re.html

doctest Dict

class Dict(dict):

Simple dict but also support access as x.y style

>>> d1 = Dict()

>>> di['x"'] = 100

>>> di1.X

100

>>> dl.y = 200

>>> di['y']

200

>>> d2 = Dict(a=1, b=2, c='3")
>>> d2.cC

|3|

>>> d2[ 'empty']

Traceback (most recent call last):

KeyError: 'empty'
>>> d2.empty
Traceback (most recent call last):

AttributeError: 'Dict' object has no attribute '
empty'
def __init__ (self, **kw):
super(Dict, self).__init__ (**kw)

def _ _getattr__ (self, key):
try:
return self[key]
except KeyError:
raise AttributeError(r"'Dict' object has
no attribute '%s'" % key)



def __setattr__(self, key, value):
self[key] = value

if __name__=='__main__":
import doctest
doctest.testmod()

python mydict.py

$ python mydict.py

doctest __getattr__()

$ python mydict.py

R b S b b S b b S b b S S S R i S b i S b S A I b S b S S R e e S b S S S I

khkkkhhkkhkkhhkkkhkhkrkhkixkhk*%x

File "mydict.py", line 7, in __main__.Dict
Failed example:

di.x
Exception raised:

Traceback (most recent call last):

AttributeError: 'Dict' object has no attribute '
XI
ER I e b b B b e b b i b b e b b i b b b b b b b i b b i b b i b i b b b i i b b i b I

khkkkhhkkhkkhkhkkkhkhkhkhkixkhk*x

File "mydict.py", line 13, in __main__.Dict
Failed example:

d2.c
Exception raised:

Traceback (most recent call last):

AttributeError: 'Dict' object has no attribute '
CI
ER A e b b I b S e b b i b b e b S i b b b I i b i i b i b b i b b i b i b b b i b b i b I e

khkkkhhkkhkkhkhkkkhkhkrkhkixkhk*x



doctestdoctestdoctest

N

doctestdoctestdoctest
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|IOPythonC

HEn
Python open()

>>> f = open('/Users/michael/test.txt', 'r'")

[

open() IOError

>>> f=open('/Users/michael/notfound.txt', 'r')
Traceback (most recent call last):

File "<stdin>", 1line 1, in <module>
IOError: [Errno 2] No such file or directory: '/User
s/michael/notfound. txt'

read() Python str

>>> f.read()
'"Hello, world!'

close()

>>> f.close()

IOError f.close() try ... finally

try:
f = open('/path/to/file', 'r'")
print f.read()

finally:



if f:
f.close()

Python with close()

with open('/path/to/file', 'r') as f:
print f.read()

try ... finally f.close()
read() 10G read(size) size
readline() readlines() list

read() read(size) readlines()

for line in f.readlines():
print(line.strip()) # '\n'

file-like Object

open() read() Pythonfile-like Obijectfilefile-
like Object read()

StringIo file-like Object
HiEEnn
ASCII 'rb'

>>> f = open('/Users/michael/test.jpg', 'rb')
>>> f.read()
"AXTFAXAB\XTFAXel1\X00\X18EXif\Xx00\x00..." #

RN
ASCIIGBK

>>> f
>>> |

open('/Users/michael/gbk.txt', 'rb')
f.read().decode('gbk")



>>> U
u'\u6éd4b\u8bd5'
>>> print u

Python codecs unicode

import codecs
with codecs.open('/Users/michael/gbk.txt', 'r',

') as f:
f.read() # u'\u6d4b\u8bd5"'
HiEn
open() 'w' 'wb'

>>> f = open('/Users/michael/test.txt', 'w')
>>> f.write('Hello, world!'")
>>> f.close()

write() f.close() close()
close() with

with open('/Users/michael/test.txt', 'w') as f:
f.write('Hello, world!')

codecs unicode codecs

N

Python open() with IO



Hoooodt

dir cp
PythonPython 0S
Python 0S

>>> import os
>>> 0s.name #
'posix’

posix Linux Unix Mac 0S X nt Windows

uname()

>>> 0s.uname()

('Darwin', 'iMac.local', '13.3.0', 'Darwin Kernel Ve
rsion 13.3.0: Tue Jun 3 21:27:35 PDT 2014; root:xnu
-2422.110.17~1/RELEASE_X86_64"', 'x86_64")

uname () Windowsos

HiNInn

0s.environ dict

>>> 0S.environ

{'VERSIONER_PYTHON_PREFER_32_BIT': 'no', 'TERM_PROGR
AM_VERSION': '326', 'LOGNAME': 'michael', 'USER': 'm
ichael', 'PATH': '/usr/bin:/bin:/usr/sbin:/sbin:/usr
/local/bin:/opt/X11/bin:/usr/local/mysql/bin', ...}

os.getenv()

>>> o0s.getenv('PATH')
"/usr/bin:/bin:/usr/sbin:/sbin:/usr/local/bin:/opt/X



11/bin:/usr/local/mysql/bin'

HiNNNNINE

0S 0s.path

# o

>>> os.path.abspath('."')
'/Users/michael’

#

# o

>>> os.path.join('/Users/michael', 'testdir')
'/Users/michael/testdir’

# o

>>> 0s.mkdir('/Users/michael/testdir')
# o

>>> os.rmdir('/Users/michael/testdir')

os.path.join() Linux/Unix/Mac
os.path.join()

part-1/part-2
Windows
part-1\part-2
os.path.split()

>>> os.path.split('/Users/michael/testdir/file.txt"')
('/Users/michael/testdir', 'file.txt'")

os.path.splitext()

>>> os.path.splitext('/path/to/file.txt')
('/path/to/file', '.txt'")



test. txt

=

>>> os.rename('test.txt', 'test.py')
=

>>> os.remove( 'test.py')

0S

shutil copyfile() shutil 0S
Python

>>> [x for x in os.listdir('.') if os.path.isdir(x)]
['.lein', '.local', '.m2', '.npm', '.ssh', '.Trash',
".vim', 'Adlm', 'Applications', 'Desktop', ...]

-PY
>>> [x for x in os.listdir('.') if os.path.isfile(x)
and os.path.splitext(x)[1]==".py"']

['apis.py', 'config.py', 'models.py', 'pymonitor.py'
, 'test_db.py', 'urls.py', 'wsgiapp.py']

N

Python os 0S 0s.path

search(s)

$ python search.py test
unit_test.log

py/test.py

py/test_os.py
my/logs/unit-test-result. txt



NN

dict
d = dict(name='Bob', age=20, score=88)

name 'Bill’ 'Bill’' 'Bob'
Pythonpicklingserializationmarshallingflattening

unpickling
Python  cPickle pickle cPickle C pickle Python
cStringIO StringIO cPickle pickle
try:

import cPickle as pickle
except ImportError:
import pickle

>>> d = dict(name='Bob', age=20, score=88)

>>> pickle.dumps(d)
"(dpo\nS'age'\np1\nI20\nsS'score'\np2\nI88\nsS'name'
\np3\nS'Bob'\np4\ns."

pickle.dumps() strstr pickle.dump() file-like Object

>>> f = open('dump.txt', 'wb')
>>> pickle.dump(d, f)
>>> f.,close()

dump. txt Python
str pickle.loads() pickle.load()



file-1like Object Python

>>> f = open('dump.txt', 'rb'")

>>> d = pickle.load(f)

>>> f.close()

>>> (

{'age': 20, 'score': 88, 'name': 'Bob'}
PicklePythonPythonPickle
JSON

XMLIJSONJSONJSONXMLWeb

JSONJavaScriptJSONPython

JSON Python

{} dict

[ list

"string" 'str'u'unicode’
1234.56 intfloat
true/false True/False
null None

Python json PythonJSONPythonJSON

>>> import json

>>> d = dict(name='Bob', age=20, score=88)
>>> json.dumps(d)

"{"age": 20, "score": 88, '"name": "Bob"}'



dumps() str JSON dump() JSON file-1like Object
JSONPYython loads() load() JSON
file-like Object

>>> json_str = '{"age": 20, "score": 88, "name": "Bo
bll}l

>>> json.loads(json_str)

{u'age': 20, u'score': 88, u'name': u'Bob'}

unicode str JSONJSONUTF-8Python str unicode
JSON

JSONLI[]
Python dict JSON {} class Student
import json
class Student(object):
def __init__ (self, name, age, score):
self.name = name

self.age = age
self.score = score

s = Student('Bob', 20, 88)
print(json.dumps(s))

TypeError
Traceback (most recent call last):

TypeError: <_ _main__.Student object at 0x10aabef50>
1s not JSON serializable

Student JSON
class JSON



dumps() obj dumps()
https://docs.python.org/2/library/json.html#json.dumps
JSON Student JSON dumps() Student JSON {}
default JSON Student

def student2dict(std):
return {
"'name': std.name,
'age': std.age,
'score': std.score

}

print(json.dumps(s, default=student2dict))

Student student2dict() dict JSON
Teacher JSON class dict

print(json.dumps(s, default=lambda obj: obj.__dict__
))

class _ dict_ dict __slots__class
JSON Student loads() dict object_hook dict
Student

def dict2student(d):
return Student(d['name'], d['age'], d['score'])

json_str = '{"age": 20, "score": 88, '"name": "Bob"}'

print(json.loads(json_str, object_hook=dict2student)

)

<__main__.Student object at 0x10cd3c190>


https://docs.python.org/2/library/json.html#json.dumps

Student

N

Python pickle Web json
json dumps() loads()
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Pythonmultiprocessing
Unix/Linux fork() fork()

0 IDforkID getppid() ID
Python os fork Python

# multiprocessing.py
import os

print 'Process (%s) start...' % os.getpid()
pid = os.fork()
if pid==0:

print 'I am child process (%s) and my parent 1is
%s.' % (os.getpid(), os.getppid())
else:

print 'I (%s) just created a child process (%s).
"% (os.getpid(), pid)

Process (876) start...
I (876) just created a child process (877).
I am child process (877) and my parent is 876.

Windows fork WindowsMacBSDUnixMac
MacPython

fork Apachenhttpforkhttp

multiprocessing
Unix/LinuxWindows fork WindowsPython



Python multiprocessing

multiprocessing Process

from multiprocessing import Process
import os

#
def run_proc(name):
print 'Run child process %s (%s)...' % (name, o0s

.getpid())

if _ _name__=="'__main__":
print 'Parent process %s.' % os.getpid()
p = Process(target=run_proc, args=('test',))
print 'Process will start.'
p.start()
p.Jjoin()
print 'Process end.'

Parent process 928.

Process will start.

Run child process test (929)...
Process end.

Process start() fork()
join()

Pool

from multiprocessing import Pool
import os, time, random



def long_time_task(name):
print 'Run task %s (%s)...' % (name, os.getpid()
)

start = time.time()

time.sleep(random.random() * 3)

end = time.time()

print 'Task %s runs %0.2f seconds.' % (name, (en
d - start))

if _ name__=='__main__':
print 'Parent process %s.' % os.getpid()
p = Pool()

for 1 in range(5):
p.apply_async(long_time_task, args=(1i,))

print 'Waiting for all subprocesses done...'

p.close()

p.join()

print 'All subprocesses done.'

Parent process 669.
Waiting for all subprocesses done...
Run task 0 (671)...

Run task 1 (672)...

Run task 2 (673)...

Run task 3 (674)...

Task 2 runs 0.14 seconds.
Run task 4 (673)...

Task 1 runs 0.27 seconds.
Task 3 runs 0.86 seconds.
Task 0 runs 1.41 seconds.
Task 4 runs 1.91 seconds.
All subprocesses done.

Pool join() join() close() close() Process



task ® 1 2 3task 4 task Pool 44 Pool

p = Pool(5)

5

Pool CPUSCPU9

HiEEnn

Process Python multiprocessing Queue Pipes
Queue Queue Queue

from multiprocessing import Process, Queue
import os, time, random

#o
def write(q):
for value in ['A', 'B', 'C']:
print 'Put %s to queue...' % value
g.put(value)
time.sleep(random.random())

#o
def read(q):
while True:
value = q.get(True)
print 'Get %s from queue.' % value

if _ name_=='_main__ ':
# Queue
q = Queue()
pw = Process(target=write, args=(q,))
pr = Process(target=read, args=(q,))
# pw:

pw.start()



# pr:
pr.start()

# pw:
pw.Jjoin()

# pr:
pr.terminate()

Put A to queue...
Get A from queue.
Put B to queue...
Get B from queue.
Put C to queue...
Get C from queue.
Unix/Linux
Windows  fork
Pythonpickle
HiN

Unix/Linux  fork()

multiprocessing

Queue Pipes

multiprocessing fork()

multiprocessing

fork()

fork
multiproce
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PythonPythonPosix Thread

Python thread threading thread threading
thread threading

Thread start()

import time, threading

#o
def loop():
print 'thread %s is running...' % threading.curr
ent_thread().name
n==~0
while n < 5:
n=n+1

print 'thread %s >>> %s' % (threading.curren
t_thread().name, n)
time.sleep(1)
print 'thread %s ended.' % threading.current_thr
ead().name

print 'thread %s is running...' % threading.current_
thread() .name

t = threading.Thread(target=1loop, name='LoopThread')
t.start()

t.join()

print 'thread %s ended.' % threading.current_thread(
) .name



thread MainThread is running...
thread LoopThread is running...
thread LoopThread >>> 1
thread LoopThread >>> 2
thread LoopThread >>> 3
thread LoopThread >>> 4
thread LoopThread >>> 5
thread LoopThread ended.
thread MainThread ended.

Python threading current_thread()
MainThread LoopThread Python
Thread-1 Thread-2......

Lock

import time, threading

#H o
balance = 0

def change_it(n):
# 0:
global balance
balance = balance + n
balance = balance - n

def run_thread(n):
for 1 in range(100000):
change_it(n)

tl
t2

threading.Thread(target=run_thread, args=(5,))
threading.Thread(target=run_thread, args=(8,))



tl.start()
t2.start()
tl.join()
t2.join()
print balance

balance 0 0 t1t2 balance 0
CPU

balance = balance + n

balance + n
). balance

X = balance + n
balance = x

XX

balance = 0

tl: x1 = balance + 5
t1: balance = x1
tl: x1 = balance - 5
t1: balance = x1

X1 =0+ 5 =5
balance = 5
X1 =5 -5=0
balance = 0

H oH H H*

t2: x2 = balance + 8
t2: balance = x2
t2: x2 = balance - 8
t2: balance = x2

X2 =0 +8 =18
balance = 8
X2 =8 -8=0
balance = 0

H oH H H*

balance = 0

t1t2t1t2



balance = 0

tl: x1 = balance + 5 # x1 =0 + 5 =5
t2: x2 = balance + 8 # x2 =0 + 8 = 8
t2: balance = x2 # balance = 8
tl1: balance = x1 # balance = 5
tl: x1 = balance - 5 #x1 =5 -5 =20
tl1: balance = x1 # balance = 0
t2: x2 = balance - 5 # x2 =0 - 5 = -5
t2: balance = x2 # balance = -5
balance = -5
balance
balance
balance change_it() change_it()

change_it()

balance = 0
lock = threading.Lock()

def run_thread(n):
for 1 in range(100000):
#o
lock.acquire()
try:
#o
change_it(n)
finally:
#o
lock.release()

threading.Lock()



lock.acquire()

try...finally

LJUCPU
CPU

Mac OS XActivity MonitorWindowsTask ManagerCPU
100%CPU

CPU200%CPUCPU

NCPUN

Python

import threading, multiprocessing

def loop():
X =0
while True:
X =X N1

for 1 in range(multiprocessing.cpu_count()):
t = threading.Thread(target=1oop)
t.start()

CPUN4CPUCPU160%
100170%
CC++Java4400%8800%Python

PythonGILGlobal Interpreter LockPythonGIL
100GILGILPython100100CPU1

GILPythonCPythonGIL



PythonCPython
PythonPythonGIL

N

PythonGILPython



ThreadLocal

def process_student(name):
std = Student(name)
# std
do_task_1(std)
do_task_2(std)

def do_task_1(std):
do_subtask_1(std)
do_subtask_2(std)

def do_task_2(std):
do_subtask_2(std)
do_subtask_2(std)

Student
dict Student thread key Student

global_dict = {}

def std_thread(name):
std = Student(name)
# stdglobal_dict
global_dict[threading.current_thread()] = std
do_task_1()
do_task_2()

def do_task_1():
# std
std = global_dict[threading.current_thread()]



def do_task_2():
# std
std = global_dict[threading.current_thread()]

std std

ThreadLocal dict ThreadLocal

import threading

# ThreadLocal:
local_school = threading.local()

def process_student():
print 'Hello, %s (in %s)' % (local_school.studen
t, threading.current_thread().name)

def process_thread(name):
# ThreadLocalstudent:
local_school.student = name
process_student()

tl = threading.Thread(target= process_thread, args=(
"Alice', ), name='Thread-A')

t2 = threading.Thread(target= process_thread, args=(
'Bob',), name='Thread-B')

tl.start()

t2.start()

tl.join()

t2.join()



Hello, Alice (in Thread-A)
Hello, Bob (in Thread-B)

local _school ThreadLocal Thread student
local_school local school.student
ThreadLocal

local_school dict local _school.student
local_school.teacher

ThreadLocal HTTP



U vs. OO

Master-WorkerMasterWorkerMaster
Worker

Master-WorkerMasterWorker
Master-WorkerMasterWorker
MasterApache

Unix/Linux fork WindowsCPU

Windows
WindowslISIISApachellSApache+

HiNInn

51

115
11CPU5S
CPU

U0 vs. 10000

10

CPUCPUCPUCPUCPU
CPUPythonC
IOI0IOCPUIOIOCPUIOCPU
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1099%I0CPUCPythonlO
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LU0

CPUIOIO

IOIO0IONginxIOWebCPUCPUCPU
CPUIO

Python
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ThreadProcessProcessProcessProcessThread

CPU

Python multiprocessing managers managers
Queue

Queue managers Queue Queue
Queue Queue Queue

# taskmanager.py

import random, time, Queue
from multiprocessing.managers import BaseManager

#o

task_queue = Queue.Queue()
#o

result_queue = Queue.Queue()

# BaseManagerQueueManager :
class QueueManager (BaseManager):
pass

# Queue, callableQueue:
QueueManager.register('get_task_queue', callable=lam
bda: task_queue)
QueueManager.register('get_result_queue', callable=1
ambda: result_queue)

# 5000, 'abc':

manager = QueueManager(address=('"', 5000), authkey='
abc')

# Queue:



manager.start()

# Queue:

task = manager.get_task_queue()

result = manager.get_result_queue()

s

for 1 in range(10):
n = random.randint(0, 10000)
print('Put task %d...' % n)
task.put(n)

# result:

print('Try get results...')

for 1 in range(10):
r = result.get(timeout=10)
print('Result: %s' % r)

s

manager .shutdown()

Queue Queue task_queue QueueManager
manager .get_task_queue() Queue

# taskworker.py

import time, sys, Queue
from multiprocessing.managers import BaseManager

# QueueManager :
class QueueManager (BaseManager):
pass

# QueueManagerQueue:
QueueManager.register('get_task_queue')
QueueManager.register('get_result_queue')

# taskmanager.py:
server_addr = '127.0.0.1'



print('Connect to server %s...' % server_addr)
# taskmanager.py:
m = QueueManager (address=(server_addr, 5000), authke
y="abc')
#o
m.connect()
# Queue:
task = m.get_task_queue()
result = m.get_result_queue()
# task,result:
for 1 in range(10):
try:
n = task.get(timeout=1)
print('run task %d * %d...' % (n, n))
rr="%d * % = %' % (n, n, n*n)
time.sleep(1)
result.put(r)
except Queue.Empty:
print('task queue is empty.')
#o
print('worker exit.'")

IP

taskmanager.py

$ python taskmanager.py
Put task 3411...
Put task 1605...
Put task 1398...
Put task 4729...
Put task 5300...
Put task 7471...
Put task 68...

Put task 4219...
Put task 339...
Put task 7866...
Try get results...



taskmanager result

taskworker.py

$ python taskworker.py 127.0.0.1
Connect to server 127.0.0.1...

3411. ..
1605. ..
1398...
4729. ..
5300. ..
7471, ..

run task 3411 *

run task 1605 *

run task 1398 *

run task 4729 *

run task 5300 *

run task 7471 *

run task 68 * 68...

run task 4219 * 4219...
run task 339 * 339...
run task 7866 * 7866...

worker exit.

taskworkertaskmanager

Result: 3411 * 3411
Result: 1605 * 1605
Result: 1398 * 1398
Result: 4729 * 4729
Result: 5300 * 5300
Result: 7471 * 7471
Result: 68 * 68 = 46
Result: 4219 * 4219
Result: 339 * 339 =
Result: 7866 * 7866
Manager/Workerworker
Queue

taskmanager.py

24

11634921
2576025
1954404
22363441
28090000
55815841

17799961

114921

61873956

n*n

taskworker.py QueueQueue



-

taskmanager.py

task = manager.get task gueus ()

result = manager.get_result_gueue ()

QueueManager

[task_queue ] [ result_queue ]

p
taskworker.py

task = manager.get task gueus ()

result = manager.get result_gueue ()

. Foy
P £
Queue QueueManager QueueManager Queue
get_task_queue
authkey taskworker.py authkey taskmanager.py
authkey
L0
Python

QueueWorker

Queue
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Email @

Email
. Email

\d \w
e 'QO\d' '007' 'OOA'
e '\d\d\d' 'eie'
e '"\w\w\d' 'py3'

® 'py.’ 'pyc’ ‘pyo’ 'py!’
*0 + 201 {n}n {n,m} Nn-m

\d{3}\s+\d{3, 8}

\d{3}3 'e10'
. \s Tab \s+ R
3. \d{3,8}3-8  '1234567"

1010-12345" o \! \d{3}\-\d{3, 8}
'010 - 12345'

N



[]
[0-9a-zA-Z\_]

A|BAB [P|p]ython 'Python'
A A\d

$ \d$
py 'python' 7py$ ‘py’
rel ][]

PythonPython re Python
s = '"ABC\\-001' # Python
Z ' ABC\-001'

Python r

s = r'ABC\-001"' # Python
#
# 'ABC\-001'

>>> import re

[0-9a-zA-Z\_]+ 'alee' '0_Z' '"Py3000'
[a-zA-Z\_][0-9a-zA-z\_]* Python
[a-zA-Z\_][0-9a-zA-Z\_]{0, 19} 1-201+19

"python’

>>> re.match(r'A\d{3}\-\d{3,8}$', '010-12345'")
<_sre.SRE_Match object at 0x1026e18b8>
>>> re.match(r'A\d{3}\-\d{3,8}$', '010 12345')

>>>

match() Match None



test = "'
if re.match(r'',
print 'ok'
else:
print 'failed'

HiNNnn

test):

>>> 'a b c'.split(" ")
[Ia|, 'b', ||, ||, ICI]

>>> re.split(r'\s+', 'a b

['a', 'b', ICI]

>>> re.split(r'[\s\, ]+',
[|a|, |b|, |C|, |d|]

4

>>> re.split(r'[\s\,\;]+",

['a', 'b', 'C', Idl]

N

() Group
A(\d{3})-(\d{3,8})%

c')
'a,b, ¢ d')
'a,b;; ¢ d')

>>> m = re.match(r'A(\d{3})-(\d{3,8})%$",

)

'010-12345"



>>> M

<_sre.SRE_Match object at 0x1026fb3e8>
>>> m.group(0)

'010-12345"

>>> m.group(1)

'010'

>>> m.group(2)

'12345"

Match group()
group(0) group(1) group(2) ...... 12......

>>> t = '19:05:30"

>>> m = re.match(r'A(0[0-9]|1[0-9]|2[0-3]]|[0-9])\:(0O
[0-9]]1[0-9]|2[06-9]]|3[0-9]]4[0-9][5[0-9]|[0-9])\:(O[
0-9]|1[06-9]|2[06-9]]|3[0-9][4[0-9]|5[0-9]|[0-9])%", t)
>>> m.groups()

(|19|, |05|, |30|)

‘A(e[1-9][1[6-2]|[0-9])-(0[1-9]|1[6-9]|2[6-9]|3[0-1]
|[0-9])%'

'2-30" '4-31"
HiNNN
0

>>> re.match(r'A(\d+)(0*)$', '102300').groups()
('102300', '")

\d+ 0 0*
\d+ 0] ? \d+



>>> re.match(r'A(\d+?)(0*)$"', '102300').groups()
('1023', '00")

L0
Pythonre

>>> import re
o

>>> re_telephone = re.compile(r'A(\d{3})-(\d{3,8})$'
)
#

>>> re_telephone.match('010-12345").groups()
('010', '12345')

>>> re_telephone.match('010-8086"').groups()
('010', '8086"')

Regular Expression

N

EmailEmail

someone@gmail.com
bill.gates@microsoft.com

Email

<Tom Paris> tom@voyager.org
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collections

collectionsPython

namedtuple
tuple

>>> p = (1, 2)

(1, 2) tuple

class namedtuple

>>> from collections import namedtuple

>>> Point = namedtuple('Point', ['x', 'y'])
>>> p = Point(1, 2)

>>> p.X

1

>>> p.y

2

namedtuple tuple tuple tuple

namedtuple tuple

Point tuple

>>> jsinstance(p, Point)
True
>>> jsinstance(p, tuple)
True

namedtuple

# namedtuple('', [list]):
Circle = namedtuple('Circle', ['x', 'y', 'r'])



deque
list list
deque

>>> from collections import deque
>>> q = deque(['a’, 'b', 'c'])
>>> g.append('x")

>>> (.appendleft('y')

>>> (

deque(['y', 'a', 'b', 'C', IXI])
deque list append() pop() appendleft() popleft()
defaultdict

dict Key KeyError key defaultdict

>>> from collections import defaultdict
>>> dd = defaultdict(lambda: 'N/A")

>>> dd['keyl'] = 'abc'

>>> dd[ 'keyl'] # keyl

'abc'

>>> dd[ 'key2'] # key2

"N/A'

defaultdict
Key defaultdict dict

OrderedDict

dict Key dict Key
Key OrderedDict

>>> from collections import OrderedDict
>>> d = dict([('a', 1), ('b", 2), ('c’, 3)])



>>> d #

{'a': 1,
>>> od =

dictKey
'c': 3, 'b': 2}
OrderedDict([('a', 1), ('b', 2), ('c', 3)])

>>> od # OrderedDictKey
OrderedDict([('a', 1), ('b', 2), ('c', 3)])

OrderedDict KeyKey

>>> 0od = OrderedDict()
>>> od['z'] = 1

>>> od['y'] = 2

>>> od['x'] = 3

>>> od.keys() # Key
['Z', |y|, IXI]

OrderedbDict FIFOdictKey

from collections import OrderedDict

class LastUpdatedOrderedDict(OrderedDict):

def

()

def

__init__ (self, capacity):

super(LastUpdatedOrderedDict, self)._ _init___

self._capacity = capacity

__setitem__(self, key, value):

containsKey = 1 if key in self else 0
if len(self) - containsKey >= self._capacity

last = self.popitem(last=False)
print 'remove:',6 last
if containsKey:
del self[key]
print 'set:', (key, value)
else:
print 'add:', (key, value)



OrderedDict.__setitem__(self, key, value)

Counter

Counter

>>> from collections import Counter
>>> ¢ = Counter()
>>> for ch in 'programming':

c[ch] = c[ch] + 1

>>> C
Counter({'g': 2, 'm': 2, 'r': 2, 'a': 1, '"i': 1,
t1, 'n': 1, t'p':i1})

Counter dict 'g' 'm" 'r’

N

collections



base64

Base6464
exe jpg pdf Base64
Base6464

['A', 'B', 'C', . |a|, 'b', |C|, . 'O', |1|,
|+|, I/I]

3 3x8=24 hit46bit

b1 b2 b3

e I
T T N [TTTTTT]

(O O 5 1 O O
ni ne n3 n4

44

Base643433%
312Base64 \x00 12
Python base64 base64

>>> jmport base64

>>> pbase64.b64encode( 'binary\x00string')
"Ym1luYXJ5AHNOcmluZw=="

>>> pbase64.b64decode('YmluYXJI5AHNOcmluzZw=="
"binary\x00string'

Base64 + / URL"url safe"base64 +(/]-]_

>>> base64.b64encode( 'i\xb7\x1d\xfb\xef\xff')
'abcd++//"
>>> pase64.urlsafe_b64encode('i\xb7\x1d\xfb\xef\xff'



)
'abcd--__ "

>>> base64.urlsafe_b64decode('abcd--__")

"iI\xb7\x1d\xfb\xef\xff'

64Base64

Base64

Base64Cookie

= Base64 =URLCookieBase64

# Base64:
'abcd' -> 'YWJjZA=="
# =

'abcd' -> 'YWJJZA'

= Base6434Base644
= base64

>>> base64.b64decode('YWIjZA==")

"abcd'

>>> base64.b64decode('YWIJZA'")

= Base644

Traceback (most recent call last):

TypeError: Incorrect padding
>>> safe_b64decode('YWJIJZA')
‘abcd'’

L1
Base64URLCookie



struct

Python str strCstructunionintfloat

Python324str

>>> n = 10240099

>>> bl = chr((n & OxffEOEEEOO) >> 24)
>>> p2 = chr((n & OxffEOEEO) >> 16)
>>> p3 = chr((n & OXffEO) >> 8)

>>> p4 = chr(n & Oxff)

>>> s = bl + b2 + b3 + b4

>>> S

"\x00\x9c@c'

Python struct str

struct pack

>>> jmport struct
>>> struct.pack('>I', 10240099)
"\x00\x9c@c'

pack '>T!'
> big-endian 14

unpack str

>>> struct.unpack('>IH', "\XfO\XTO\XfO\xfO\x80\x80"')
(4042322160, 32896)

>TH str I4H2



Python struct

struct Python
https://docs.python.org/2/library/struct.html#format-characters
Windows.bmp struct

bmp
30

>>> 5 = '"\x42\x4d\x38\x8c\x0a\x00\x00\xO00\x00\x00\x3
6\ XOO0\XO0\XO00\X28\XO00\XO0\XO00\X80\X02\Xx00\XO00\x68\X0
1\XOO\XO0\XO01\XO00\X18\x00"'

BMP

'BM' Windows 'BA' OS/24404
4Header 4 4 21 2

unpack

>>> struct.unpack('<ccIIIIIIHH', s)
('B', 'M', 691256, 0, 54, 40, 640, 360, 1, 24)

'B' 'M' Windows640x36024
bmpinfo.py


https://docs.python.org/2/library/struct.html#format-characters

hashlib

HiNNNINE

PythonhashlibMD5SHA1
16

"how to use python hashlib - by Michael'
'2d73d4f15c0db7f5ech321b6a65e5d6d’
'how to use python hashlib - by Bob' Bob
"how to use python hashlib - by Bob'

f() data digest
f(data) digest data bit
MD5MD5

import hashlib

md5 = hashlib.md5()
md5.update( 'how to use md5 in python hashlib?')
print md5.hexdigest()

d26a53750bc40b38b65a520292F69306

update()

md5 = hashlib.md5()
md5.update( 'how to use md5 in ')
md5.update( 'python hashlib?')
print md5.hexdigest()



MD5128 bit3216
SHA1SHA1IMDS5

import hashlib

shal = hashlib.shal()

shal.update('how to use shal in ")
shal.update('python hashlib?'")

print shal.hexdigest()

SHA1160 bit4016

SHA1SHA256SHA512

Bob

"how to learn hashlib in python - by Bob'

HiNNNINE

michael | 123456

bob | abc999
alice | alice2008
MD5

username | password

michael | el0adc3949ba59abbe56e057120f883e
bob | 878ef96e86145580c38c87f0410ad153
alice | 99b1c2188db85afee403b1536010c2c9



MD5MD5
MD5

def calc_md5(password):
pass

MD5
TrueFalse

db = {
'michael': 'el0adc3949ba59abbe56e057f20f883e',
'bob': '878ef96e86145580c38c87f0410ad153"',
'alice': '99b1c2188db85afee403b1536010c2c9’

}

def login(user, password):
pass

MD5MD5MD5
123456 888888 password MD5

'el@adc3949ba59abbe56e057f20f883e': '123456'
'21218cca77804d2bal922c33e0151105"': '888888"'
'5f4dcc3b5aa765d61d8327deb882cf99': 'password'

MD5

MD5MD5™

def calc_md5(password):
return get_md5(password + 'the-Salt')

SaltMD5SaltMD5
123456 MD5MD5



SaltMD5MD5
MD5
db = {}
def register(username, password):
db[username] = get_md5(password + username + 'th
e-Salt')
MD5

def login(username, password):
pass

N



itertools

Python itertools

itertools

>>> jmport itertools
>>> natuals = itertools.count(1)
>>> for n in natuals:

print n

WN -

count() Ctrl+C
cycle()

>>> jmport itertools
>>> cs = itertools.cycle('ABC') #
>>> for ¢ in cs:

print c

IAI
IBI
ICI
IAI
IBI
ICI

repeat()



>>> ns = itertools.repeat('A', 10)
>>> for n in ns:
print n

10'A'
for
takewhile()

>>> natuals = itertools.count(1)
>>> ns = itertools.takewhile(lambda x: x <= 10, natu
als)
>>> for n in ns:
print n

110

itertools

chain()

chain()

for ¢ in chain('ABC', 'XYZ'):

print c
# IAI IBI ICI IXI IYI IZI

groupby()

groupby ()

T>> for key, group in itertools.groupby('AAABBBCCAAA
.?: print key, list(group) # list()

A['A', 'A', IAI]
B ['B', 'B', IBI]



key 'A' 'a' key

>>> for key, group in itertools.groupby('AaaBBbcCAAa
', lambda c: c.upper()):
print key, list(group)

A.[IAII |a|, |a|]
B ['B', 'B', |b|]
C ['C', 'C']

A ['A', 'A', |a|]
imap()

imap() map() imap( )

>>> for x in itertools.imap(lambda x, y: x * vy, [10,
20, 30], itertools.count(1l)):
print x
10
40
90

imap() map() list map()

>>> r = map(lambda x: x*x, [1, 2, 3])

>>> r # r
[1, 4, 9]
imap()

>>> r = jtertools.imap(lambda x: x*x, [1, 2, 3])
>>> r
<itertools.imap object at 0x103d3ff90>



#r

for r

>>> for x 1in r:

print x
1
4
9
imap() " imap ()
>>> r = jtertools.imap(lambda x: x*x, itertools.coun

£(1))
r)

>>> for n in itertools.takewhile(lambda x: x<100,

print n

imap() map()

>>> r = map(lambda x: x*x, itertools.count(l1))

?

ifilter()

ifilter() filter()

N

itertools list for



XML

XMLISONWebXML

DOM vs SAX
XMLDOMSAXDOMXMLSAX

SAXDOM

PythonSAXXML  start_element end_element char_data 3
xml

SAX

<a href="/">python</a>

3

. start_element <a href="/">
). char_data  python

. end_element </a>

from xml.parsers.expat import ParserCreate

class DefaultSaxHandler (object):
def start_element(self, name, attrs):
print('sax:start_element: %s, attrs: %s' % (
name, str(attrs)))

def end_element(self, name):
print('sax:end_element: %s' % name)

def char_data(self, text):



print('sax:char_data: %s' % text)

xml = r'''<?xml version="1.0"?>
<ol>
<li><a href="/python">Python</a></1i>
<li><a href="/ruby">Ruby</a></1i>
</o0l>
handler = DefaultSaxHandler ()
parser = ParserCreate()
parser.returns_unicode = True
parser.StartElementHandler = handler.start_element
parser.EndElementHandler = handler.end_element
parser.CharacterDataHandler = handler.char_data
parser.Parse(xml)

returns_unicode Trueelementchar_dataunicode

CharacterDataHandler EndElementHandler
XMLXML99%XMLXML

= [

.append(r'<?xml version="1.0"?>")
.append(r'<root>")
.append(encode( 'some & data'))
.append(r'</root>")

return ''.join(L)

I_I_I_I_I_

XMLXMLJSON

N

XML
YahooXML

http://weather.yahooapis.com/forecastrss?u=c&w=21513
30



weather.yahoo.comURL


https://weather.yahoo.com/

HTMLParser

HTML

HTML
HTMLXMLHTMLXMLDOMSAXHTML
PythonHTMLParserHTML

from HTMLParser import HTMLParser
from htmlentitydefs import name2codepoint

class MyHTMLParser (HTMLParser):

def handle_starttag(self, tag, attrs):
print('<%s>"' % tag)

def handle_endtag(self, tag):
print('</%s>' % tag)

def handle_startendtag(self, tag, attrs):
print('<%s/>' % tag)

def handle_data(self, data):
print('data')

def handle_comment(self, data):
print('<!-- -->")

def handle_entityref(self, name):
print('&%s;' % name)

def handle_charref(self, name):
print('&#%s;' % name)

parser = MyHTMLParser ()



parser.feed('<html><head></head><body><p>Some <a hre
f=\"#\">html</a> tutorial...<br>END</p></body></html
>')
feed() HTML

&nbsp; &#1234; Parser

N

https://www.python.org/events/python-events/HTML
Python


https://www.python.org/events/python-events/

Hoooodt

Python
PyPI - the Python Package Indexeasy_installpip


https://pypi.python.org/

PIL

PILPython Imaging LibraryPythonPILAPI

LIUPIL
Debian/Ubuntu Linuxapt

$ sudo apt-get install python-imaging
MacLinuxeasy_installpip

$ sudo easy_install PIL

openjpeg
WindowsPILexe

HiNInn

import Image

# Jpg:

im = Image.open('/Users/michael/test.jpg')

#o

w, h = im.size

# 50%:

im.thumbnail((w//2, h//2))

# jpeg:

im.save('/Users/michael/thumbnail.jpg', 'jpeg')

import Image, ImageFilter


http://pythonware.com/products/pil/

im = Image.open('/Users/michael/test.jpg')
im2 = im.filter(ImageFilter.BLUR)
im2.save('/Users/michael/blur.jpg', 'jpeg')

PIL ImageDraw

import Image, ImageDraw, ImageFont, ImageFilter
import random

# .
def rndChar():
return chr(random.randint (65, 90))

# 1.
def rndColor():

return (random.randint(64, 255), random.randint(
64, 255), random.randint(64, 255))

# 2
def rndColor2():

return (random.randint(32, 127), random.randint(
32, 127), random.randint(32, 127))



# 240 X 60:
width = 60 * 4

height = 60

image = Image.new('RGB', (width, height), (255, 255,
255))

# Font:

font = ImageFont.truetype('Arial.ttf', 36)
# Draw:
draw = ImageDraw.Draw(image)
# .
for x in range(width):

for y in range(height):

draw.point((x, y), fill=rndColor())

# .
for t in range(4):

draw.text((60 * t + 10, 10), rndChar(), font=fon
t, fill=rndColor2())
# .
image = image.filter(ImageFilter.BLUR)
image.save('code.jpg', 'jpeqg');

IOError: cannot open resource
PIL
'"/Library/Fonts/Arial.ttf'

PILPIL
http://effbot.org/imagingbook/


http://effbot.org/imagingbook/

Houg

Python

o Tk
o wxWidgets

e Qt
e GTK

PythonTkTkinterTkinterTkinterGUI
Tkinter

PythonTkinterTkinterTk
TkTcl

TkGUIGUI

Tkinter

HUUGUILL

TkinterGUI“Hello, world!”
Tkinter

from Tkinter import *

Frame Application Widget

class Application(Frame):
def __init__ (self, master=None):
Frame.__init__ (self, master)
self.pack()
self.createwWidgets()



def createWidgets(self):
self.helloLabel = Label(self, text='Hello, w
orld!")
self.helloLabel.pack()
self.quitButton = Button(self, text='Quit',
command=self.quit)
self.quitButton.pack()

GUIButtonLabelWidgetFrameWidgetWidget
Widget

pack () Widget pack() grid()
createwidgets() Label Button Button self.quit()

Application

app = Application()

#o

app.master.title('Hello World')
#o

app.mainloop()

GUI
GUI

& O & Hello World
Hello, world!

Quit

“Qu it”“X”

Hinjun
GUI



from Tkinter import *
import tkMessageBox

class Application(Frame):
def __init__ (self, master=None):
Frame.__init__ (self, master)
self.pack()
self.createwWidgets()

def createwWidgets(self):
self.nameInput = Entry(self)
self.nameInput.pack()
self.alertButton = Button(self,
, command=self.hello)
self.alertButton.pack()

def hello(self):

text='Hello'

name = self.nameInput.get() or 'world'

tkMessageBox.showinfo( 'Message',
% name)

hello() self.nameInput.get()
tkMessageBox.showinfo()

3 3 3 Hello World
Michael

Hello | |
Message

Q Hello, Michael

. OK

N

'"Hello, %s'



PythonTkinterGUIGUI
https://github.com/michaelliao/learn-python/tree/master/gui


https://github.com/michaelliao/learn-python/tree/master/gui

Houg

QQSkypeDropboxWebQQ

B E BT B HIE T BT E

V

PythonPythonPython
Python



TCP/IPOU

IBMAppleMicrosoft

Internet Protocol Suitelnternetinternet”
"Internet

TCPIPTCP/IP
IP123.123.123.123IPIP
IPIPIPIP

TCPIPTCPTCPIP
TCPHTTPSMTP
IPIPIP

IPIPQQIP

TCP/IPIP



TCPOO

SocketSocket“’SocketlP

HiNn

TCPTCP
TCP
TCPSocket

# socket:

import socket

# socket:

s = socket.socket(socket.AF_INET, socket.SOCK_STREAM
)

#o

s.connect(('www.sina.com.cn', 80))

Socket AF _INET IPv4IPv6 AF _INET6 SOCK STREAM TCP
Socket
TCPIPIP www.sina.com.cn IP

80 80 WebhSMTP25FTP21
1024Internet1024

s.connect(('www.sina.com.cn', 80))

tuple
TCP

#o
s.send('GET / HTTP/1.1\r\nHost: www.sina.com.cn\r\nC



onnection: close\r\n\r\n'")

TCPHTTP
HTTP

# o
buffer = []
while True:
# 1k:
d = s.recv(1024)
if d:
buffer.append(d)
else:
break
data = ''.join(buffer)

recv(max) while recv()

close() Socket

#o
s.close()

HTTPHTTPHTTP

header, html = data.split('\r\n\r\n', 1)

print header

#o

with open('sina.html', 'wb') as f:
f.write(html)

sina.html

HiNn



80

Hello
IPv4TCPSocket
s = socket.socket(socket.AF_INET, socket.SOCK_STREAM
)
IP 0.0.0.0 127.0.0.1 127.0.0.11P
9999 1024
o

s.bind(('127.0.0.1', 9999))

listen()

s.listen(5)
print 'Waiting for connection...'

accept() :

while True:
#o
sock, addr = s.accept()
# TCP:
t = threading.Thread(target=tcplink, args=(sock,
addr))
t.start()

def tcplink(sock, addr):

print 'Accept new connection from %s:%s...' % ad
dr



s
)
#o
s.
#

sock.send('Welcome!")
while True:

data = sock.recv(1024)

time.sleep(1)

if data == 'exit' or not data:

break

sock.send('Hello, %s!' % data)
sock.close()
print 'Connection from %s:%s closed.' % addr

Hello exit

socket.socket(socket.AF_INET, socket.SOCK_STREAM

connect(('127.0.0.1"', 9999))

print s.recv(1024)
for data in ['Michael', 'Tracy', 'Sarah']:

#o
s.send(data)
print s.recv(1024)

s.send('exit")
s.close()



& 00 . socket — Python — 50x11 "

Mavericks:socket michael$ python echo server.py
Waiting for connection...

Accept new connection from 127.0.0.1:64398...
Connection from 127.0.0.1:64398 closed.

anericks uocket m.i.chne1$ p'_r.rl;hon echo client p]r
Welcome!

Hello, Michael!

Hello, Tracy!

Hello, Sarah!

Mavericks:socket michael$

Ctrl+C

N

TCPSocketPythonlP
SocketSocket

https://github.com/michaelliao/learn-
python/tree/master/socket


https://github.com/michaelliao/learn-python/tree/master/socket

UDPUL

TCPTCPUDP
UDPIP

UDPTCPUDP
UDPTCPUDP

s = socket.socket(socket.AF_INET, socket.SOCK_DGRAM)
#o
s.bind(('127.0.0.1', 9999))

Socket  SOCK_DGRAM SocketUDPTCP listen()

print 'Bind UDP on 9999...'
while True:
#o
data, addr = s.recvfrom(1024)
print 'Received from %s:%s.' % addr
s.sendto('Hello, %s!' % data, addr)

recvfrom() sendto() UDP

UDPUDPSocket connect() sendto()

s = socket.socket(socket.AF_INET, socket.SOCK_DGRAM)
for data in ['Michael', 'Tracy', 'Sarah']:

#o

s.sendto(data, ('127.0.0.1', 9999))

#o

print s.recv(1024)
s.close()

recv()



Py ST uie, TF

T . socket — Python — 50x11 x”

Mavericks:socket michael$ python udp server.py
Bind UDP on 9999...

Received from 127.0.0.1:63823.

Received from 127.0.0.1:63823.

Received from 127.0.0.1:63823.

anerickn aocket michne1$ p-_r.rl:hon udp client.py
Hello, Michael!

Hello, Tracy!

Hello, Sarah!

Mavericks:socket michael$ [

N

UDPTCPUDPTCPUDP9999TCP9999

https://github.com/michaelliao/learn-
python/tree/master/socket


https://github.com/michaelliao/learn-python/tree/master/socket

Houg

EmailWebEmail

me@163.com friend@sina.com Outlook Foxmail
Email*”
EmailMUA MTAMail Transfer Agent——Emaiil

163.com EmailMTAMTAMTAMTA

EmailMTA  @sina.com MTAEmail MDAMail Delivery
Agent——EmailMDA
EmailMUAMDA

-> MUA -> MTA -> MTA -> MTA -> MDA <- MUA <-

. MUAMTA
. MUAMDA

MUAMTASMTPSimple Mail Transfer ProtocolMTAMTA
SMTP

MUAMDAPOPPost Office Protocol3POP3IMAP
Internet Message Access Protocol4MDA



SMTPMTA163MTA163SMTP
smtp.163.com 163SMTPMUAEmMailSMTPMTA

MDAMDAOutlookPOP3IMAPMUA
POPIMAPMDA

Python XXX@163.com xxx@sina.com Xxx@qq.com



SMTPUOOO

SMTPPythonSMTPHTML
PythonSMTP smtplib email email smtplib

from email.mime.text import MIMEText
msg = MIMEText('hello, send by Python...', 'plain',
'utf-8'")

MIMEText MIMEsubtype 'plain' MIME 'text/plain'
utf-8

SMTP

# Email:

from_addr = raw_input('From: ')

password = raw_input('Password: ')

# SMTP:

smtp_server = raw_input('SMTP server: ')
#o

to_addr = raw_input('To: ')

import smtplib

server = smtplib.SMTP(smtp_server, 25) # SMTP25
server.set_debuglevel(1)

server.login(from_addr, password)
server.sendmail(from_addr, [to_addr], msg.as_string(

))

server.quit()

set_debuglevel(1) SMTPSMTP login() SMTP
sendmail() list str as_string() MIMEText str

Email



(EE£HE)
EHEA A 000y <xxxxxx@163.com>
Bt f@: 2014FE8RH148(RIHMA) F52:35

# T GRERAEAR, TEXHSHERERARN.

hello, send by Python...

) Mr Green <green@example.com>
3.

SMTPMTAMTA From To Subject MIMEText

# -*- coding: utf-8 -*-

from email import encoders

from email.header import Header

from email.mime.text import MIMEText

from email.utils import parseaddr, formataddr
import smtplib

def _format_addr(s):
name, addr = parseaddr(s)
return formataddr(( \
Header (name, 'utf-8').encode(), \
addr.encode('utf-8') if isinstance(addr, uni
code) else addr))

from_addr = raw_input('From: ')

password = raw_input('Password: ')
to_addr = raw_input('To: ')

smtp_server = raw_input('SMTP server: ')

msg = MIMEText('hello, send by Python...', 'plain',
'utf-8")



msg['From'] = _format_addr(u'Python <%s>' % from_ad
dr)

msg['To'] = _format_addr(u' <%s>' % to_addr)

msg[ 'Subject'] = Header(u'SMTP....', 'utf-8').encode

()

server = smtplib.SMTP(smtp_server, 25)
server.set_debuglevel(1)

server.login(from_addr, password)
server.sendmail(from_addr, [to_addr], msg.as_string(

))

server.quit()

_format_addr () name <addr@example.com> Header

msg['To'] list ,

FEESMTPHEf&......

#M A PythonEBiFE <oo0ox@163.com>
B [8: 2014F8H148 (2 M) T43:45
Yrit A EER <oooxx@qgg.com:>

hello, send by Python...

Email

From: =?2utf-8?b?UH10aG9u541x5aW96ICF?= <XXXXXX@163.cC
om>
To: =?2utf-8?b?566h55CG5ZGY?= <xXXxXX@qg.com>

Subject: =?utf-8?b?5p216IeqUO1UUOeahOmXruwWAmeKApuKAp
g::?:

Header utf-8Base64

UOHTMLLUIL



HTML MIMEText HTML plain html

msg = MIMEText('<html><body><hli>Hello</h1>' +
'<p>send by <a href="http://www.python.org">Pyth
on</a>...</p>' +
'</body></html>', 'html', 'utf-8'")

HTML
EESMTPHE)X......
A PythonEHFH <0000x@163.com>

Wik A EERR <oooox@qg.com>

Hello
send by Python...

HiNInn

Email MIMEMultipart MIMEText MIMEBase
#o

msg = MIMEMultipart()

msg['From'] = _format_addr(u'Python <%s>' % from_ad
dr)

msg['To'] = _format_addr(u' <%s>' % to_addr)
msg[ 'Subject'] = Header(u'SMTP....', 'utf-8').encode

()

# MIMEText:

msg.attach(MIMEText('send with file...', 'plain', 'u
tf-8'))

# MIMEBase:
with open('/Users/michael/Downloads/test.png', 'rb'")



as f:

# MIMEpng:

mime = MIMEBase('image', 'png', filename='test.p
ng')

i

mime.add_header('Content-Disposition', 'attachme
nt', filename='test.png')

mime.add_header('Content-ID', '<0>'")

mime.add_header('X-Attachment-Id', '0'")

s

mime.set_payload(f.read())

# Baseb64:

encoders.encode_base64(mime)

# MIMEMultipart:

msg.attach(mime)

msg MIMEMultipart

H#ESMTPAYEIE. ...

&% PythonEFE <xoooox@163.com>
B 8: 2014485148 (RHIM) F45:08
i ) WEA <oooox@qg.coms

Bt 14 (|= test.png)

send with file...

O QM

i

test.png (80.13K)
TH FE EE BHE-




HTML
HTML src="cid: 0" cid:x
MIMEMultipart MIMEText plain html

msg.attach(MIMEText('<html><body><hl>Hello</h1>' +
'<p><img src="cid:0"></p>' +
'</body></html>', 'html', 'utf-8'))

FESMTPHE)E......

i) PythonBFE <askixf@163.com> (&
B [E: 201448 A14H(REMN) T4E5:27
Wit A Xuefeng <18224514@qq.com>

JOOOHTMLOPIainO

HTMLOutlookHTML
HTMLHTML
MIMEMultipart HTMLPlainsubtype alternative



msg = MIMEMultipart('alternative')
msg['From'] = ...

msg['To'] = ...

msg[ 'Subject'] = ...

msg.attach(MIMEText('hello', 'plain', 'utf-8'))
msg.attach(MIMEText('<html><body><hl1>Hello</h1></bod
y></html>', 'html', 'utf-8'))

# msg. ..

LUSMTP

25SMTPSMTPSSLSMTP
GmailSMTPGmailSMTP
GmailSMTP587

smtp_server = 'smtp.gmail.com'

smtp_port = 587

server = smtplib.SMTP(smtp_server, smtp_port)
server.starttls()

#o

server.set_debuglevel(1)

SMTP starttls()
GmailSMTP

N

Pythonsmtplib
Messag MIMEText MIMEImage
MIMEMultipart MIMEBase

Message
+- MIMEBase



+- MIMEMultipart

+- MIMENonMultipart
+- MIMEMessage
+- MIMEText
+- MIMEImage

email.mime

https://github.com/michaelliao/learn-python/tree/master/email


https://docs.python.org/2/library/email.mime.html
https://github.com/michaelliao/learn-python/tree/master/email

POP30LILM

SMTP

MUA MDA POP3 POP3
Python poplib POP3
POP3SMTPSMTP

POP3 email

poplib

email

HHOPOP30LILMOM
POP3

import poplib

# , POP3:

email = raw_input('Email: ')

password = raw_input('Password: ')
pop3_server = raw_input('POP3 server: ')

# POP3:

server = poplib.POP3(pop3_server)
#o

# server.set_debuglevel(1)

# POP3:
print(server.getwelcome())

#o

server.user(email)
server.pass_(password)

# stat():



print('Messages: %s. Size: %s' % server.stat())
# list():

resp, mails, octets = server.list()

# ['1 82923', '2 2184', ...]
print(mails)

# , 1:

index = len(mails)

resp, lines, octets = server.retr(index)
# lines,

s

msg_content = '\r\n'.join(lines)

s

msg = Parser().parsestr(msg_content)

s

# server.dele(index)

s

server.quit()

POP3 retr()
HiE|EIn

import email

from email.parser import Parser

from email.header import decode_header
from email.utils import parseaddr

Message

msg = Parser().parsestr(msg_content)
Message MIMEMultipart MIMEBase
Message

# 1ndent:



def print_info(msg, indent=0):
if indent ==
# From, To, Subject:
for header in ['From', 'To', 'Subject']:
value = msg.get(header, '')
if value:
if header=='Subject':
# Subject:
value = decode_str(value)
else:
# Email:
hdr, addr = parseaddr(value)
name = decode_str(hdr)
value = u'%s <%s>' % (name, addr
)
print('%s%s: %s' % (' ' * indent, heade
r, value))
if (msg.is_multipart()):
# MIMEMultipart,
# get_payload()list:
parts = msg.get_payload()
for n, part in enumerate(parts):

print('%spart %s' % (' ' * indent, n))
print('%s-------------------- Y% (YT
indent))
#o
print_info(part, indent + 1)
else:

# MIMEMultipart,
# content_type:
content_type = msg.get_content_type()
if content_type=='text/plain' or content_typ
e=="text/html':
# HTML:
content = msg.get_payload(decode=True)
#o
charset = guess_charset(msg)



if charset:
content = content.decode(charset)

print('%sText: %s' % (' ' * indent, con
tent + '..."))
else:
# o,
print('%sAttachment: %s' % (' ' * inden

t, content_type))

SubjectEmailstrdecode

def decode_str(s):

value, charset = decode_header(s)[0]
if charset:

value = value.decode(charset)
return value

decode_header () list Cc Bcc
strUTF-8

def guess_charset(msg):
# msg:
charset = msg.get_charset()
if charset is None:
# Content-Type:
content_type = msg.get('Content-Type', '').1l
ower ()
pos = content_type.find('charset=")
if pos >= 0:
charset = content_type[pos + 8:].strip()
return charset

Python



FPOP3WEEE N O &
EfE A | Test<oooox@gg.com>
Python 247 E <xo00x@163.com>

f @ 2014F08FH16H 20:53 (EHX)

O 14 (] rpy ) EEME
PythonB] LU{EFAPOPIWIERAB. ...

+0K Welcome to coremail Mail Pop3 Server (163coms]..

1)
Messages: 126. Size: 27228317

From: Test <xxxxxx@qq.com>
To: Python <xxxxxx@163.com>
Subject: POP3

part 0

Attachment: application/octet-stream

MIMEMultipart MIMEMultipart MIMEMultipart
alternative MIMEText HTML MIMEText

N

Python poplib POP3 email Message



https://github.com/michaelliao/learn-python/tree/master/email


https://github.com/michaelliao/learn-python/tree/master/email

NN

Michael
Bob
Bart

Lisa

14

Michael, 99
Bob, 85
Bart, 59
Lisa, 87

JSON
[

{"name":
{"name":
{"name":
{"name":

JSON
40GB
Database

"Michael", "score'":99},
"Bob", "score":85}%,
"Bart","score":59},
"Lisa","score":87}

99
85
59
87



19502070

XXYYZZ33Excel
Grade 1D NMame
1|
o| Z R
3| =F
Excel
Grade_ID Class_ID Name
1 11 —FE—H
1 12 — 4R T HE
1 13 — IR = HE
2 21 S —HE
2 22 k7 o
3 ]| =
3 a2 =R
3 33 ==
3 34 =R HE
Grade_ID
Grade_ID Mame Grade_ID Class_ID Name
1|~ 1 11 —SFE—1
2| ZFik :T: E 1 12 i
3| = 1 13 — Y = 5F
2 g b = S
2 20 o =
3 ]| =g
3 a2 =
3 33 =EE=H
3 a4 =R BE

GradeClassTable
IDSQL

SELECT * FROM classes WHERE grade_id = '1';



_________ e

grade_id | class_id | name

_________ e

1 | 11 |

_________ e

1 | 12 |

_________ e

1 | 13 |

_________ e
ClassStudent

Grade_ID Class_ID Name Class_ID Num Name Score
1 1 _ﬁﬂ:ﬂ 11 10001 Michael| 99
1 12 TR 11 10002 Bob 85
1 13 —iEE=H 11| 10003 Bart 59
2 ™ T 11| 10004 Lisa a7
2 22 . 2 12| 10005 Tracy ]
3 <3| =R

3 a2 = o

3 a3 =

3 34 = LRI EF
SQLCoursera

https://www.coursera.org/course/db
http://c.open.163.com/coursera/courselntro.htm?cid=12

NoSQL
NoSQLNoSQLNoSQLSQLSQLNoSQL

HiNNnn


https://www.coursera.org/course/db
http://c.open.163.com/coursera/courseIntro.htm?cid=12

Oracle

SQL ServerWindows

DB2IBM

e Sybase

WebGoogleFacebookBAT

e MySQL

e PostgreSQLMySQL

e sqlite

PythonMySQLMySQLMySQL

MySQL  MySQL Community Server 5.6


http://dev.mysql.com/downloads/mysql/

00SOLite

SQLiteSQLiteCiOSAndroidApp
PythonSQLite3PythonSQLite
SQLite

Connection
CursorCursorSQL
PythonAPIPythonPython
SQLitePythonSQLite
Python

# SQLite:

>>> jmport sqglite3

# SQLite

# test.db

#o

>>> conn = sqglite3.connect('test.db')

# Cursor:

>>> cursor = conn.cursor()

# SQLuser:

>>> cursor.execute('create table user (id varchar (20
) primary key, name varchar(20))")

<sglite3.Cursor object at 0x10f8aa260>

# SQL:

>>> cursor.execute('insert into user (id, name) valu
es (\'1\', \'Michael\')")

<sglite3.Cursor object at 0x10f8aa260>

# rowcount:

>>> cursor.rowcount

1



# Cursor:

>>> cursor.close()
s

>>> conn.commit ()
# Connection:

>>> conn.close()

>>> conn = sqlite3.connect('test.db')
>>> cursor = conn.cursor()

# o

>>> cursor.execute('select * from user where id=?"',
|1|)

<sqglite3.Cursor object at 0x10f8aa340>
# o

>>> values = cursor.fetchall()

>>> values

[(u'l', u'Michael')]

>>> cursor.close()

>>> conn.close()

PythonDB-APIConnectionCursor

Cursor insert update delete rowcount
Cursor select featchall() listtuple
SQL execute() ?

cursor.execute('select * from user where id=?', '1')
SQLiteSQLSQLite
HiN

PythonConnectionCursor
ConnectionCursor



ConnectionCursor  try...catch...finally...



OOMySQL

MySQLWebSQLiteMySQLSQLite
MySQLInnoDB

OJOMySQL
MySQLCommunity Server 5.6.xMySQL
MySQL root password

Windows UTF-8

MacLinuxMySQLUTF-8MySQL /etc/my.cnf
/etc/mysqgl/my.cnf

[client]
default-character-set = utf8

[mysqld]
default-storage-engine = INNODB
character-set-server = utfS8

collation-server = utf8_general_ci
MySQLMySQL
$ mysgl -u root -p

Enter password:
Welcome to the MySQL monitor...

mysql> show variables like '%char%';


http://dev.mysql.com/downloads/mysql/5.6.html

| character_set_client

| character_set_connection
| character_set_database

| character_set_filesystem
| character_set_results

| character_set_server

| character_set_system

| character_sets_dir

/usr/local/mysqgl-5.1.65

-0sXx10.6-x86_64/share/charsets/ |

8 rows in set (0.00 sec)

utf8

OJOMySQLOLC
MySQLPythonMySQLMySQL
MySQL

e mysql-connector-pythonMySQLPython

e MySQL-pythonMySQL CPython

$ easy_install mysqgl-connector-python

$ easy_install MySQL-python

mysql-connector-pythonMySQLtest



# MySQL:

>>> import mysqgl.connector

# passwordroot:

>>> conn = mysqgl.connector.connect(user='root', pass
word="password', database='test', use_unicode=True)
>>> cursor = conn.cursor()

# user:

>>> cursor.execute('create table user (id varchar (20
) primary key, name varchar(20))")

# MySQL%S:

>>> cursor.execute('insert into user (id, name) valu
es (%s, %s)', ['1', '"Michael'])

>>> cursor.rowcount

1

#

>>> conn.commit ()

>>> cursor.close()

#

>>> cursor = conn.cursor()

>>> cursor.execute('select * from user where id = %s
|, |1|)

>>> values = cursor.fetchall()

>>> values

[(u'l', u'Michael')]

# CursorConnection:

>>> cursor.close()

True

>>> conn.close()

PythonDB-APIMySQLSQLite

L0
e MySQLSQL %s
e MySQL use_unicode=True MySQLDB-APIUnicode



OOSQLAIchemy

Pythonlistlisttuple

[
('1', 'Michael'),
('2", 'Bob"),
('3', 'Adam')

]

PythonDB-API
tupletupleclass

class User(object):

def __init__ (self, id, name):

self.id = id
self.name = name

User('1', 'Michael'),
User('2', 'Bob'),
User('3', 'Adam')
]
ORMODbject-Relational Mapping
ORM
PythonORMSQLAIchemySQLAIchemy

easy_installpipSQLAIchemy

$ easy_install sqglalchemy

MySQLtest  user SQLAIchemy
SQLAIchemyDBSession

id name user



#o

from sqlalchemy import Column, String, create_engine
from sqlalchemy.orm import sessionmaker

from sqlalchemy.ext.declarative import declarative_b
ase

#o
Base = declarative_base()

# User:
class User(Base):
# o
__tablename__ = 'user'

#o
id = Column(String(20), primary_key=True)
name = Column(String(20))

#o

engine = create_engine('mysqgl+mysqglconnector://root:
password@localhost:3306/test')

# DBSession:

DBSession = sessionmaker (bind=engine)

SQLAIchemyclassclassSchool

class School(Base):
__tablename__ = 'school'
id = ...
name = ...

create_engine() SQLAlIchemy
'+://:@:/"



ORM User

# session:

session = DBSession()

# User:

new_user = User(id='5', name='Bob')
# session:

session.add(new_user)

# o

session.commit ()

# session:

session.close()

sessionsessionSession
ORMtuple User SQLAIchemy

# Session:

session = DBSession()

# Queryfilterwhereone()all():

user = session.query(User).filter(User.id=='5").o0one(
)

# name:

print 'type:', type(user)

print 'name:', user.name

# Session:

session.close()

type: <class '__main__.User'>
name: Bob
ORM

ORM



UserBook

class User(Base):
__tablename__ = 'user'

id = Column(String(20), primary_key=True)
name = Column(String(20))

#o

books = relationship( 'Book')

class Book(Base):
__tablename__ = 'book'

id = Column(String(20), primary_key=True)

name = Column(String(20))

# “"bookuser:

user_id = Column(String(20), ForeignKey('user.id

"))
UserbooksBooklist

N

ORM
ORM
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“’PCClient/ServerCS
CSWebWebCSAppBrowser/ServerBS
BSWebWeb

WebWebHTMLHTMLBS
OfficePhotoshopWebWeb

WebWeb

. WebHTMLWebHTMLWeb

. CGIWebWebCommon Gateway Interface
CGIC/C++

3. ASP/JSP/PHPWebC/C++WebHTMLCGI
ASPVBScriptWebJSPJavaPHP

l. MVCHTMLWebModel-View-ControllerWebASP
ASP.NetJSPPHPMVC

WebMVVM
PythonWebPythonWeb
PythonWebPythonWeb
Python Web
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e HTMLHTML
e HTTPHTML
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ChromelEIEIEWeDb

WebChromeWeb
ChromeChrOme“”“”“”
80e " Bl Google LA "|

= C ff | https://www.google.com.hk Pra

Google Search I'm Feeling Lucky
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Q, Elements | Network| Sources Timeline
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Path
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Network Network

Request Headers view source
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_ Preserve log
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— | sinaads.js

of ¥

= d3.sina.com.cn/litang/zhitc

— | cqif
.._] i0.sinaimg.cn/cha/images
:__ 537027268065¢cimg.jpa
dl.leju.com/ia/2014/05/1:

ﬁi UB455P30D0T201310081...
363 requests | 8.5 MB transferre...,

= IHeaderslPrwiew Response Cookies Timing

Remote Address: 202.108,33.60: 80
Request URL: http://www.5ina.com.cn/
Request Method: GET
Status Code: & 200 0K
¥ Request Headers view parsed *"’f‘.

GET s HTTP/1.1

Host: www.Ssina.com.cn

Connection: keep-alive
Cache-Control: max-age=@

Accept: text/html,application/xhtml+xml,application
Sxml;q=0.9, image/webp,=/=;q=0.8

User-Agent: Mozilla/5.8 (Macintosh; Intel Mac 05 X

18_9_2) AppleWebKit/537.36 (KHTML, like Gecke) Chro
me/34,8.1847.131 Safari/537.36

Accept-Encoding: gzip,deflate,sdch

Accept-Language: zh-CM,zh;q=0.8,en;q=0.6,en-U5;qg=0.
4,zh-TW;q=0.2

Cookie: UOR=blog.sina.com.cn,blog.sina.com.cn,; U T

GET / HTTP/1.1
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/ URLURL

/ / HTTP/1.1 HTTP1.1

HTTP1.11.01.1HTTPTCP
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Host: www.Sina.com.cn

www.Sina.com.cn

Host

Response Headers view source
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Path

_ Preserve log
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— | iplookup.php?format=js
= int.dpool.sina.com.cn/iploo
—| sync.js
(= dl.sina.com.cn/js/index 1<
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Content-Type: text/html
Vary: Accept-Encoding
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Content-Encoding: gzip
Server: nginx
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Last-Modified:
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HTTPHeaderBodyBody Network Header

200 OK

200 OK 404 Not Found
500 Internal Server Error

Content-Type: text/html

Content-Type text/html HTML Content-Type
URLURL http://exampl

HTTPBodyHTML"*"™HTML
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<html>
<head>

<meta http-equiv="Content-type" content="text/html; charset=gb23l2"
/>

<title-fiRBEN</title>

<meta name="keywords" content="%7#, AWM, S5I8A,8ina,sina.com.cn,
#RER, P, &R />

<meta name="description"” content="§TRMASERAF2GNEEHESEER
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<meta name="360-site-verification”
content="63349%9a2167callf4b9bd9aB8d48354541" />

<meta name="application-name" content="§REMN"/>

<meta name ="msapplication-TileImage"
content="http://il.sinaimg.cn/dy/deco/2013/0312/1logo.png" />

<meta name="msapplication-TileColor" content="#ffbf27"/>

<meta name="sogou_site_verification" content="BVIdHxKGrl"/=>
<link rel="apple-touch-icon"

href="http://i3.sinaimg.cn/home/2013/0331/US86P30DT20130331093840.png"
f=

<gscript type="text/javascript"=>

/s MEEE

(function(){var w=this,d=document,version='1.0.7"',data=
{}.length=0,cbkLen=0:;1if(w.jsLoader){if(w.jsloader.version>=version)
{return};data=w.jsLoader.getData();length=data.length};var
addEvent=function(obj,eventType, func){if(obj.attachEvent)
{obj.attachEvent("on"+eventType, func)}else{obj.addEventListener{eventTy
pe,func,false)}};var domReady=false,ondomReady=function()
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HostHost: www.sina.com.cn
Header

POSTBody

2HTTP

2003XX4XX5XX
Content-Type

Header
HTTPBodyHTMLBody
3HTTP12

WebHTTP-HTTPHTMLHTTP
HTTP

HTTP http://www.sina.com.cn/ HTML
<img src="http://il.sinaimg.cn/home/2013/1008/U8455P3C
World Wide WebWWW

HTTPLUU

HTTPHTTPHeaderBodyBody
HTTPHTTP GET

GET /path HTTP/1.1
Headerl: Valuel
Header2: Value2
Header3: Value3

Header \r\n
HTTP POST

POST /path HTTP/1.1
Header1l: Valuel
Header2: Value?2



Header3: Value3
body data goes here...

\r\n HeaderBody
HTTP

200 OK

Headerl: Valuel
Header2: Value2
Header3: Value3

body data goes here...
HTTPbody \r\n\r\n Body Content-Type Body

Body

Content-Encoding Bodygzip
Content-Encoding: gzip BodyBody

HTTP" HTTP: The Definitive Guide”
HTTP


http://shop.oreilly.com/product/9781565925090.do
http://t.cn/R7FguRq

HTMLUOU

HTMLFlashHTML
HTMLHTML6000
HTMLHTML

<html>
<head>
<title>Hello</title>
</head>
<body>
<hi1>Hello, world!</h1>
</body>
</html>

HTML hello.html

® 06 / kel 3 ﬁ.;__ "

& C fi _ file///Users/michael/hello.html i =

Hello, world!

HTMLTagTag <html>HTML <head>...</head>
<body>...</body> HTTPHeaderBodyHTML



Tag

CSSUL

CSSCascading Style SheetsCSSHTML <h1>
48

<html>
<head>
<title>Hello</title>
<style>
hl {
color: #333333;
font-size: 48px;
text-shadow: 3px 3px 3px #666666;
}
</style>
</head>
<body>
<hi1>Hello, world!</h1>
</body>
</html>



806 y | Hello %\ C

L —

« C # | file:///Users/michael/hello.html i = |

Hello, world!

JavaScriptlL

JavaScriptJavaJavaJavaScriptHTMLJavaScriptHTML
HTMLJavaScript

<html>
<head>
<title>Hello</title>
<style>
hl {
color: #333333;
font-size: 48px;
text-shadow: 3px 3px 3px #666666;
}
</style>
<script>
function change() {
document.getElementsByTagName('h1')[0].style.c
olor = "#ff0000';
}

</script>



</head>

<body>
<h1 onclick="change()">Hello, world!</h1>
</body>
</html>
©06 /  aio - 2

€« C # | file:///Users/michael/hello.html 1 =

Hello, world!

HiN
WebHTMLCSSJavaScriptHTMLCSSJavaScript

HTMLCSSJavaScript3WebHTMLCSSJavaScript
w3schools

http://www.w3schools.com/

http://www.w3school.com.cn/
PythonWebHTMLWeb


http://www.w3schools.com/
http://www.w3school.com.cn/

WSGIOO

HTTPHTMLWeb

. HTTP

. HTML

. HTMLHTTPBody

. HTTPHTTP BodyHTML
WebHTMLHTTPHTMLApacheNginx
Lighttpd
HTMLHTTPHTTPHTTPHTMLHTTP

PythonHTMLTCPHTTPPythonWeb
WSGIWeb Server Gateway Interface
WSGIWebHTTPWeb“Hello, web!”

def application(environ, start_response):
start_response('200 OK', [('Content-Type', 'text
/html')])

return '<hi>Hello, web!</h1>'
application() WSGIHTTP
e environHTTP dict
e start responseHTTP
application()

start_response('200 OK', [('Content-Type', 'text/htm
1')1)

HTTPHeaderHeader start_response()
start_response() HTTP list HTTP Header



Header str tuple
Content-Type HTTP Header
'<hi>Hello, web!</hi1>' HTTPBody

WSGI environ dict HTTPHTML start_response()
HeaderBody

application() HTTP

application() environ start_response
str

application() WSGIWSGI application()
HTMLWSGIWeb

PythonWSGIwsgirefPythonWSGI*"WSGI

OOWSGIHO
hello.py WebWSGI

# hello.py

def application(environ, start_response):
start_response('200 OK', [('Content-Type', 'text
/html')])
return '<hi>Hello, web!</h1>'

server.py WSGI application()

# server.py

# wsgiref:

from wsgiref.simple_server import make_server
# application:

from hello import application

# IP800Oapplication:



httpd = make_server('', 8000, application)
print "Serving HTTP on port 8000..."

# HTTP:

httpd.serve_forever()

python server.py WSGI

http://localhost:8000/




Hello, web!

wsgireflog




Web environ PATH_INFO

# hello.py

def application(environ, start_response):
start_response('200 OK', [('Content-Type', 'text

/html')])
return '<hi>Hello, %s!</h1>' % (environ['PATH_IN

FO'][1:] or 'web')

URL Hello, XxxXx!

tl

? G_ﬁ ),f | localhost:8000/Michael x: A

€« C f | localhost:8000/Michael i =
_ Zuora | Lisp-akionobe | Python » [l Other Bookmarks

Hello, Michael!

Web App

L0

WebWSGIHTTP environ HTTP start_response()
Body

WebWSGIWSGIWebWeb



0OWebOO

WSGIWeb AppWSGIHTTP
HTTP100URL
URLGETPOSTPUTDELETEGETPOST
environ HTTP

def application(environ, start_response):
method = environ[ 'REQUEST_METHOD']
path = environ['PATH_INFO']
if method=="'GET' and path=='/":
return handle_home(environ, start_response)
if method=="'POST' and path='/signin':
return handle_signin(environ, start_response

WSGIHTTPWeb AppWSGIURLURLWeb

PythonWebPythonWebWebWeb—— Flask
FlaskWeb AppWSGIWSGI easy_install pip
Flask

$ easy_install flask

app.py 3URL

® GET / Home

e GET /signin

e POST /signin

URL /signin GETPOST


http://flask.pocoo.org/

FlaskPythonURL

from flask import Flask
from flask import request

app = Flask(__name__)

@app.route('/', methods=['GET', 'POST'])
def home():
return '<hi>Home</h1>'

@app.route('/signin', methods=['GET'])
def signin_form():
return '''<form action="/signin" method="post">
<p><input name="username'"></p>
<p><input name="password" type="passwo
rd"></p>
<p><button type="submit">Sign In</butt
on></p>
</form>'""

@app.route('/signin', methods=['POST'])
def signin():
# request
if request.form['username']=="'admin' and request
.form[ 'password' ]=="password"':
return '<h3>Hello, admin!</h3>'
return '<h3>Bad username or password.</h3>'

if _name_ == '_main__"':
app.run()

python app.py FlaskServer 5000

$ python app.py
* Running on http://127.0.0.1:5000/



http://localhost:5000/

000 Diocatbost 3000 "

€« ->CH |D localhost:5000 i‘?] =

Home

http://localhost:5000/signin

00/ Ditocatosesooorsianin x4 T

€« >C # |D localhost:5000/signin i‘g] =
| |
| |




admin password

00/ Ditocatosesooorsianin x4 T

€ > C A [ localhost:5000/signin ¢ =

Hello, admin!

00/ Ditocatosesooorsianin x4 T

€ > C A [ localhost:5000/signin ¢ =

Bad username or password.

Web App



FlaskPython Web

e DjangoWeb

e web.pyWeb

e BottleFlaskWeb

e TornadoFacebookWeb

PythonWebWeb

N

WebWebWSGIURL+Web App

URLURLHTTPWebAPIFlask
request.form[ 'name’]


https://www.djangoproject.com/
http://webpy.org/
http://bottlepy.org/
http://www.tornadoweb.org/

Houg

WebWSGIURLWeb App
Web AppHTML6000HTMLPython

PythonWebWeb AppHTMLHTMLCSS
JavaScriptHTML

Python
HTMLHTMLHTMLHTML

WlkseiE®k  GET /Michael
Hﬁ) name = "Michael'

app.py - Bapp.route{'/<name>"'}
def home (name) :
return render template('home.html', name=name)

T8 {{ name }}
i & <html> #EBiA Michael"'
<hody>
<p>Hello, {{ name }}!</p>
< /body>
</html>

[E°EY

AAEEN & <htnl>
<body>
<p>Hello, Michael!</p>
</body>
</html=>

MVCModel-View-Controller*--"
PythonURLCControllerController
{{ name }} VViewViewViewHTML
MVCModelModelViewViewModel
Model  dict

{ "name': 'Michael' }



PythonWeb dict Model
HTMLMVC

from flask import Flask, request, render_template
app = Flask(__name__)

@app.route('/', methods=['GET', 'POST'])
def home():
return render_template('home.html')

@app.route('/signin', methods=['GET'])
def signin_form():
return render_template('form.html')

@app.route('/signin', methods=['POST'])
def signin():

username = request.form['username']

password = request.form['password']

if username=='admin' and password=='password"':

return render_template('signin-ok.html', use

rname=username)

return render_template('form.html', message='Bad

username or password', username=username)

if _ _name__ == '__main__":
app.run()
Flask render_template() WebPythonFlask jinja2
jinja2

$ easy_install jinja2
jinja2

home.html


http://jinja.pocoo.org/

<html>
<head>
<title>Home</title>
</head>
<body>
<hl style="font-style:italic">Home</h1>
</body>
</html>

form.html

<html>
<head>
<title>Please Sign In</title>
</head>
<body>
{% 1if message %}
<p style="color:red">{{ message }}</p>
{% endif %}
<form action="/signin" method="post">
<legend>Please sign in:</legend>
<p><input name="username" placeholder="Username"
value="{{ username }}"></p>
<p><input name="password" placeholder="Password"
type="password"></p>
<p><button type="submit">Sign In</button></p>
</form>
</body>
</html>

sighin-ok.html



<html>
<head>

<title>Welcome, {{ username }}</title>
</head>
<body>

<p>Welcome, {{ username }}!</p>
</body>
</html>

form.html form.html
templates templates app.py

L

app.py ¢ form.html

B templates = & home.html

& signin-ok.html

python app.py

|

8 00 [ Please Sign In o -. ! =
g

€ - C A& [} localhost:5000/signin W

Bad username or password

Please signin:

‘test

Password

| Sign In |

MVCPythonMModelCControllerVViewPython
HTML

HTMLCSSJavaScript



Jinja2 {{ name }} Jinja2 {% ..

{% for 1 in page_list %}

<a href="/page/{{ 1 }}">{{ 1 }}</a>
{% endfor %}

page_listlist [1, 2, 3, 4, 5]5

Jinja2

e Mako<% ... %> ${xxx}

e Cheetah<% ... %> ${xxx}

e DjangoDjango  {% ... %} {{ xxx }}
L0

MVCPythonHTMLHTML

. %)


http://www.makotemplates.org/
http://www.cheetahtemplate.org/
https://www.djangoproject.com/

N

Coroutine

Lua

ABBCCBA

CPUAB

def A():

def

print
print
print

B():

print
print
print

ABBA

N W< X NP

AB
AB

|1|
|2|
|3|



CPU+
Pythongeneratoryield

yield
import time

def consumer():

r =
while True:
n = yield r
if not n:
return
print('[CONSUMER] Consuming %s...' % n)
time.sleep(1)
r = '200 OK'

def produce(c):
c.next()
n==~0
while n < 5:
n=n=+1
print('[PRODUCER] Producing %s...' % n)
r = c.send(n)
print('[PRODUCER] Consumer return: %s' % r)
c.close()

if _ _name__=="'__main__":
c = consumer()
produce(c)



[PRODUCER]
[ CONSUMER]
[PRODUCER]
[PRODUCER]
[ CONSUMER]
[PRODUCER]
[PRODUCER]
[ CONSUMER]
[PRODUCER]
[PRODUCER]
[ CONSUMER]
[PRODUCER]
[PRODUCER]
[ CONSUMER]
[PRODUCER]

Producing 1...
Consuming 1...
Consumer return:
Producing 2...
Consuming 2...
Consumer return:
Producing 3...
Consuming 3...
Consumer return:
Producing 4...
Consuming 4...
Consumer return:
Producing 5...
Consuming 5...
Consumer return:

200

200

200

200

200

consumergeneratorconsumerproduce

)

3.
L

).

produceconsumer
Donald Knuth

c.next()

c.send(n)consumer
consumeryieldyield
produceconsumer
producec.close()consumer

OK

OK

OK

OK

OK



gevent

Python yield geventPython
geventgreenlet

greenletlOgreenletlOlOgeventgreenlet
10

|OgeventPythonmonkey patch

from gevent import monkey; monkey.patch_socket()
import gevent

def f(n):
for 1 in range(n):
print gevent.getcurrent(), 1

= gevent.spawn(f, 5)
g2 = gevent.spawn(f, 5)
g3 = gevent.spawn(f, 5)
gl.join()
g2.join()
g3.join()

<Greenlet at 0x10e49f550: f(5)>
<Greenlet at 0x10e49f550: f(5)>
<Greenlet at 0x10e49f550: f(5)>
<Greenlet at 0x10e49f550: f(5)>
<Greenlet at 0x10e49f550: f(5)>
<Greenlet at 0x10e49f910: f(5)>
<Greenlet at 0x10e49f910: f(5)>
<Greenlet at 0x10e49f910: f(5)>
<Greenlet at 0x10e49f910: f(5)>
<Greenlet at 0x10e49f910: f(5)>

AP WOWONRPOMWDNEREO



<Greenlet at 0x10e49f4b0O: f(5)>
<Greenlet at 0x10e49f4b0O: f(5)>
<Greenlet at 0x10e49f4b0O: f(5)>
<Greenlet at 0x10e49f4b0O: f(5)>
<Greenlet at 0x10e49f4b0O: f(5)>

A WDNPREO

3greenlet
greenlet  gevent.sleep()

def f(n):
for 1 in range(n):
print gevent.getcurrent(), 1
gevent.sleep(0)

<Greenlet at 0x10cd58550: f(5)>
<Greenlet at 0x10cd58910: f(5)>
<Greenlet at 0x10cd584b0: f(5)>
<Greenlet at 0x10cd58550: f(5)>
<Greenlet at 0x10cd584b0: f(5)>
<Greenlet at 0x10cd58910: f(5)>
<Greenlet at 0x10cd58550: f(5)>
<Greenlet at 0x10cd58910: f(5)>
<Greenlet at 0x10cd584b0: f(5)>
<Greenlet at 0x10cd58550: f(5)>
<Greenlet at 0x10cd584b0: f(5)>
<Greenlet at 0x10cd58910: f(5)>
<Greenlet at 0x10cd58550: f(5)>
<Greenlet at 0x10cd58910: f(5)>
<Greenlet at 0x10cd584b0: f(5)>

AP BAPOOWOONMNNMNRERPRPRPROOO

3greenlet
5000001
gevent.sleep() IOgevent



from gevent import monkey; monkey.patch_all()
import gevent
import urllib2

def f(url):
print('GET: %s' % url)
resp = urllib2.urlopen(url)
data = resp.read()
print('%d bytes received from %s.' % (len(data),
url))

gevent.joinall([
gevent.spawn(f, 'https://www.python.org/'),
gevent.spawn(f, 'https://www.yahoo.com/'),
gevent.spawn(f, 'https://github.com/"),

D

GET: https://www.python.org/

GET: https://www.yahoo.com/

GET: https://github.com/

45661 bytes received from https://www.python.org/.
14823 bytes received from https://github.com/.
304034 bytes received from https://www.yahoo.com/.

3
N

geventgeventUnix/LinuxWindows

geventlOWeb AppgeventgeventWSGI
“”_HWeb App”



N

Python6090
PythonWeb App

L0
Blog3

webpy.orgBlog100

Hello, world

My first web app...


http://webpy.org/src/blog/0.3

| Bl - Awesome Python V. % \
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HiNInn

awesome-python-webapp

HiNInn

16GitHub

N
https://github.com/michaelliao/awesome-python-webapp/t
1

https://github.com/michaelliao/awesome-python-
webapp/tree/day-01

awesome -python-webapp


https://github.com/michaelliao/awesome-python-webapp/tree/day-01

awesome.liaoxuefeng.com


http://awesome.liaoxuefeng.com/

Day 1 - UUUOOO

HiEEEEn
Python2.7.x

$ python --version
Python 2.7.5

Web App
jinja2
$ easy_install jinja2
MySQL 5.x  rootroot password
MySQLPythonmysqgl-connector-python

$ easy_install mysqgl-connector-python

HiNInn

awesome-python-webapp/  <--

+- backup/ <--
l- conf/ <--
l- dist/ <--
l- www/ <-- Web.py

| +- static/ <--


http://dev.mysql.com/downloads/mysql/5.6.html

| +- templates/

|
+- LICENSE

GitGitHub
GitGitHub  Git

HiNInn

Sublime Text

<--

<-- LICENSE


http://www.liaoxuefeng.com/wiki/0013739516305929606dd18361248578c67b8067c8c017b000

Day 2 - LOO0O0OO

Web Appawesome-python-appMySQL

Web AppSQL
Web App

SQLAIchemySQLAIchemyAPI
SELECTINSERTUPDATEDELETEdDb transwarp.db

H0dbU
API

transwarp.db

create_engine()

from transwarp import db
db.create_engine(user='root', password='password', d
atabase='test', host='127.0.0.1"', port=3306)

SQL
select () listdict

users = db.select('select * from user')
# users =>

# |

# { "id": 1, "name": "Michael"},
# { "id": 2, "name": "Bob"},

# { "id": 3, "name": "Adam"}

# ]



INSERTUPDATEDELETE update()

n = db.update('insert into user(id, name) values(?,
?)', 4, 'Jack')

update()
update(sql, *args)

? SQL
select() update()
SQLwith

db.select('...
db.update('...

with db.connection(
db.update('...'

SQLwith

with db.transaction():
db.select('...")
db.update('...")
db.update('...")

HOdbOO

# db.py

# o
class _Engine(object):
def __init__ (self, connect):
self._connect = connect
def connect(self):


http://zh.wikipedia.org/wiki/SQL%E8%B3%87%E6%96%99%E9%9A%B1%E7%A2%BC%E6%94%BB%E6%93%8A

return self._connect()
engine = None

# o
class _DbCtx(threading.local):
def __init__ (self):
self.connection = None
self.transactions = 0

def is_init(self):
return not self.connection is None

def init(self):
self.connection = _LasyConnection()
self.transactions = 0

def cleanup(self):
self.connection.cleanup()
self.connection = None

def cursor(self):
return self.connection.cursor()

_db_ctx = _DbCtx()

_db_ctx threadlocal

class _ConnectionCtx(object):
def __enter__(self):

global _db_ctx

self.should_cleanup = False

if not _db_ctx.is_init():
_db_ctx.init()
self.should_cleanup = True

return self



def __exit__ (self, exctype, excvalue, traceback)

global _db_ctx
if self.should_cleanup:
_db_ctx.cleanup()

def connection():
return _ConnectionCtx()

__enter__() __exit__ () with _exit_ ()

_ConnectionCtx

with connection():
do_some_db_operation()

@decorator

@with_connection
def do_some_db_operation():
pass

select() update()

@with_connection
def select(sgl, *args):
pass

@with_connection
def update(sgl, *args):
pass

Connection _bbCtx threadlocal with connection()
_DbCtx ConnectionConnection

transaction  with transaction()



with db.transaction():

db.select('...")

db.update('...")

db.update('...")
@decorator

@with_transaction
def do_in_transaction():
pass

99%
Connection+1-10

class _TransactionCtx(object):
def __enter__(self):
global _db_ctx
self.should_close_conn = False
if not _db_ctx.is_init():
_db_ctx.init()
self.should_close_conn = True
_db_ctx.transactions = _db_ctx.transactions
+ 1
return self

def __exit__ (self, exctype, excvalue, traceback)

global _db_ctx
_db_ctx.transactions = _db_ctx.transactions

try:
if _db_ctx.transactions==0:
if exctype is None:
self.commit()
else:
self.rollback()



finally:
if self.should_close_conn:
_db_ctx.cleanup()

def commit(self):
global _db_ctx
try:
_db_ctx.connection.commit()
except:
_db_ctx.connection.rollback()
raise

def rollback(self):
global _db_ctx
_db_ctx.connection.rollback()

select() update() db



Day 3 - OJJORM

dbSQLORMORMUser

user = User.get('123")

SQLUser

u = db.select_one('select * from users where id=?"',
'123")
user = User(**u)

ORM transwarp.orm

HUORMUL

dbORM
User users

from transwarp.orm import Model, StringField, Intege
rField

class User(Model):
__table_ = 'users'
id = IntegerField(primary_key=True)
name = StringField()

User _ table__ id name User _init_ ()
# o

user = User(1d=123, name='Michael')

# o

user.insert()



HUORMUL

ORM
ORM Model

class Model(dict):
__metaclass__ = ModelMetaclass

def __init__ (self, **kw):
super (Model, self)._ _init__ (**kw)

def __ _getattr__ (self, key):
try:
return self[key]
except KeyError:
raise AttributeError(r"'Dict' object has
no attribute '%s'" % key)

def _ setattr__ (self, key, value):
self[key] = value

Model dict dict __getattr_ () __setattr__ ()
>>> user['id']

123

>>> yser.id

123

Model User metaclass ModelMetaclass

class ModelMetaclass(type):
def _ _new__(cls, name, bases, attrs):

mapping = ... # clsField

primary_key = ... # primary_key
__table_ = cls.__talbe__ # cls__table__
# cls

attrs['__mapping__'] = mapping



attrs['__primary_key__'] = __primary_key_
attrs['__table__ '] = __table__
return type.__new__(cls, name, bases, attrs)

Model User ModelMetaclass class
Model classclass

class Model(dict):

@classmethod
def get(cls, pk):
d = db.select_one('select * from %s where %s
=?' % (cls.__table__, cls.__primary_key__.name), pk)
return cls(**d) if d else None

User

user = User.get('123")

Model

class Model(dict):

def insert(self):
params = {}
for k, v in self.__mappings__.iteritems():
params[v.name] = getattr(self, k)
db.insert(self.__table__ , **params)
return self

User

user = User(1d=123, name='Michael')



user.insert()

ORM

e find_first()
e find_all()
e find_by()
count

e count_all()
e count_by()

update() delete()
ORMdoctest300PythonORM



Day 4 - L0Model

ORMWeb App3 Model
import time, uuid

from transwarp.db import next_id
from transwarp.orm import Model, StringField, Boolea
nField, FloatField, TextField

class User(Model):
__table_ = 'users'

id = StringField(primary_key=True, default=next_
id, ddl='varchar(50)")

email = StringField(updatable=False, ddl='varcha
r(50)")

password = StringField(ddl='varchar(50)")

admin = BooleanField()

name = StringField(ddl='varchar(50)")

image = StringField(ddl='varchar(500)"')

created_at = FloatField(updatable=False, default
=time.time)

class Blog(Model):
__table_ = 'blogs'

id = StringField(primary_key=True, default=next_
id, ddl='varchar(50)")

user_id = StringField(updatable=False, ddl='varc
har(50)")

user_name = StringField(ddl='varchar(50)")

user_image = StringField(ddl='varchar(500)")

name = StringField(ddl='varchar(50)")

summary = StringField(ddl="varchar(200)")



content = TextField()
created_at = FloatField(updatable=False, default
=time.time)

class Comment(Model):
__table__ = 'comments'

id = StringField(primary_key=True, default=next_
id, ddl='varchar(50)"')

blog_id = StringField(updatable=False, ddl='varc
har(50)"')

user_id = StringField(updatable=False, ddl='varc
har(50)"')

user_name = StringField(ddl='varchar(50)"')

user_image = StringField(ddl='varchar(500)"')

content = TextField()

created_at = FloatField(updatable=False, default
=time.time)

ORMField default ORM insert()
id next_id created_at time.time

float datetime float str

HiRIRRINN

SQL

-- schema.sqgl

drop database if exists awesome;
create database awesome;

use awesome;

grant select, insert, update, delete on awesome.* to



'www-data'@'localhost' identified by 'www-data';

create table users (
"id" varchar(50) not null,
"email” varchar(50) not null,
"password” varchar(50) not null,
“admin® bool not null,
"name” varchar(50) not null,
“image” varchar(500) not null,
"created_at” real not null,
unique key “idx_email” ( email ),
key "idx_created_at  ( created_at ),
primary key ( id’)

) engine=innodb default charset=utf8;

create table blogs (
"id" varchar(50) not null,
‘user_id" varchar(50) not null,
‘user_name  varchar(50) not null,
‘user_image varchar(500) not null,
"name” varchar(50) not null,
“summary  varchar(200) not null,
‘content” mediumtext not null,
‘created_at” real not null,
key “idx_created_at  ( created_at ),
primary key ( id’)

) engine=innodb default charset=utf8;

create table comments (
"id" varchar(50) not null,
"blog_id" varchar(50) not null,
‘user_id" varchar(50) not null,
‘user_name  varchar(50) not null,
‘user_image varchar(500) not null,
‘content” mediumtext not null,
‘"created_at” real not null,
key "idx_created_at  ( created_at ),



primary key ( id’)
) engine=innodb default charset=utf8;

Model SQL
SQLMySQL

$ mysql -u root -p < schema.sqgl

HiNNNNINNE

User

# test_db.py
from models import User, Blog, Comment
from transwarp import db

db.create_engine(user='www-data', password='www-data
', database='awesome')

u = User(name='Test', email='test@example.com', pass
word="'1234567890"', image='about:blank')

u.insert()

print 'new user id:', u.id

ul = User.find_first('where email=?', 'test@example.
com')

print 'find user\'s name:', ul.name

ul.delete()

u2 = User.find_first('where email=?', 'test@example.



com')
print 'find user:', u2

MySQLMySQL



Day 5 - OO0WebOO

WebWeb

WebWeb

Django
web.pyURLURL
Flask@decoratorURL
bottleURL

Web

(10WebUO
URL@decoratorURL

#o
@get('/")
def index():
return '<hi>Index page</h1>'

# URL:
@get('/user/:id")
def show_user(id):
user = User.get(id)
return 'hello, %s' % user.name

@decoratorWebAPI show_user(id) Web
str unicode iterator

WebURLURL

@interceptor('/manage/")
def check_manage_url(next):
if current_user.isAdmin():



return next()
else:
raise seeother('/signin')

next next()

MVCWebjinja2ZmakoCheetah
dict @view

@view('index.html'")
@get('/")
def index():
return dict(blogs=get_recent_blogs(), user=get_c
urrent_user())

formURLquerystring request Content-TypeCookie
response request response ThreadlLocal

@get('/test')

def test():
input_data = ctx.request.input()
ctx.response.content_type = 'text/plain’
ctx.response.set_cookie('name', 'value',6 expires

=3600)
return 'result'

HTTP
raise seeother('/signin')
404

raise notfound()

Web
(10WebUO



# transwarp/web.py

# ThreadLocal
ctx = threading.local()

# HTTP:
class HttpError(Exception):
pass

# request:
class Request(object):
# keyvalue:
def get(self, key, default=None):
pass

# key-valuedict:
def input(self):
pass

# URLpath:

@property
def path_info(self):
pass

# HTTP Headers:

@property

def headers(self):
pass

# keyCookie value:
def cookie(self, name, default=None):
pass

# response:
class Response(object):



# header:
def set_header(self, key, value):
pass

# Cookie:
def set_cookie(self, name, value, max_age=None,
expires=None, path='/"):
pass

# status:

@property

def status(self):
pass

@status.setter

def status(self, value):
pass

# GET.:
def get(path):
pass

# POST:
def post(path):
pass

# o
def view(path):
pass

o
def interceptor(pattern):
pass

s
class TemplateEngine(object):
def __call__(self, path, model):
pass



# jinja2:
class Jinja2TemplateEngine(TemplateEngine):
def __init__ (self, templ_dir, **kw):
from jinja2 import Environment, FileSystemLo
ader

self._env = Environment(loader=FileSystemLoa
der(templ_dir), **kw)

def __call__(self, path, model):

return self._env.get_template(path).render(*
*model).encode('utf-8")

WSGIApplication WSGIWeb

WSGIApplication Development ModeProduction Mode
WSGIApplication WSGI app.run()

wsgl = WSGIApplication()

if __name__ == '__main__":
wsgli.run()

else:

application = wsgi.get_wsgi_application()
WSGIApplication

class WSGIApplication(object):
def __init__ (self, document_root=None, **kw):
pass

# URL:
def add_url(self, func):
pass

# Interceptor:
def add_interceptor(self, func):
pass



# TemplateEngine:

@property

def template_engine(self):
pass

@template_engine.setter
def template_engine(self, engine):
pass

# WSGI:
def get_wsgi_application(self):
def wsgi(env, start_response):
pass
return wsgi

#o
def run(self, port=9000, host='127.0.0.1"):
from wsgiref.simple_server import make_serve
r
server = make_server(host, port, self.get_ws
gi_application())
server.serve_forever()

WSGIApplication Web



Day 6 - 000000

WebORMApp
Web AppWeb App
PythonPython .properties .yaml

config_default.py

# config_default.py

configs = {
'db': {
"host': '127.0.0.1"',
"port': 3306,

'user': 'www-data',
"password': 'www-data',
'database': 'awesome'
Iy
'session': {
'secret': 'AwEsOmE'
}
}
host config_default.py

config_override.py

# config_override.py

configs = {
'db': {
'"host': '192.168.0.100'
}



config_default.py config_override.py

config_override.py config.py
# config.py
configs = config_default.configs
try:
import config_override
configs = merge(configs, config_override.configs
)
except ImportError:

pass

App
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ORMWebMVC
Web@decoratorORMModelURL

# urls.py
from transwarp.web import get, view
from models import User, Blog, Comment

@view('test_users.html'")
@get('/")
def test_users():
users = User.find_all()
return dict(users=users)

@view test_users.html templates test_users.html

<!DOCTYPE html>
<html>
<head>
<meta charset="utf-8" />
<title>Test users - Awesome Python Webapp</title

>
</head>
<body>
<h1>All users</h1>
{% for u in users %}
<p>{{ u.name }} / {{ u.email }}</p>
{% endfor %}
</body>
</html>
Web App  wsgiapp.py Web urls.py Web

# wsgiapp.py



import logging; logging.basicConfig(level=logging.IN
FO)
import os

from transwarp import db
from transwarp.web import WSGIApplication, Jinja2Tem
plateEngine

from config import configs

o
db.create_engine(**configs.db)

# WSGIApplication:

wsgli = WSGIApplication(os.path.dirname(os.path.abspa
th(__file_ )))

# jinja2:

template_engine = Jinja2TemplateEngine(os.path.join(
os.path.dirname(os.path.abspath(__file_ )), 'templat
es'))

wsgi.template_engine = template_engine

# @get/@postURL:
import urls
wsgi.add_module(urls)

# 9000:
if _name_ == ' main__':
wsgi.run(9000)

Web
$ python wsgiapp.py

http://localhost: 9000/
users MySQL users



&= C & | localhost:9000

All users

Administrator / admin@example.com
Michael / michael@example.com

Test / test@example.com

806 / Test users - Awesome Py x|
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MVC
HTMLCSSjQueryDOMJavaScript
CSSCSSCSS uikitCSSUIHTML
uikit

www/static

static/

+- css/

| +- addons/
| | +- uikit.addons.min.css

| | +- uikit.almost-flat.addons.min.css
| | +- uikit.gradient.addons.min.css

| +- awesome.css

| +- uikit.almost-flat.addons.min.css

| +- uikit.gradient.addons.min.css

| +- uikit.min.css

+- fonts/

| +- fontawesome-webfont.eot

| +- fontawesome-webfont.ttf

| +- fontawesome-webfont.woff

| +- FontAwesome.otf

+-

js/
+- awesome.js
+- html5.js

+- jquery.min.js
+- uikit.min.js

HTML
HTMLinclude

<html>


http://getuikit.com/
http://getuikit.com/

<% include file="inc_header.html" %>

<% include file="index_body.html" %>

<% include file="inc_footer.html" %>
</html>

inc_header.html inc_footer.html
includejinjia2™”
“”“”bIOCk“”bIOCk

<l-- base.html -->
<html>

<head>
<title>{% block title%} titleblock {% endbl

ock %}</title>
</head>
<body>
{% block content %} contentblock {% endbloc

K %}
</body>
</html>

a.html title content
{% extends 'base.html' %}

{% block title %} A {% endblock %}

{% block content %}
<hi>Chapter A</h1>

<p>blablabla...</p>
{% endblock %}

b.html

{% extends 'base.html' %}



{% block title %} B {% endblock %}

{% block content %}
<hi>Chapter B</h1>
<ul>
<li>list 1</1i>
<li>list 2</1i>
</ul>
{% endblock %}

CSS
uikitCSS _ base_ .html

<!DOCTYPE html>
<html>
<head>

<meta charset="utf-8" />

{% block meta %}<!-- block meta -->{% endblock
%3}

<title>{% block title %} ? {% endblock %} - Awes
ome Python Webapp</title>

<link rel="stylesheet" href="/static/css/uikit.m
in.css'">

<link rel="stylesheet" href="/static/css/uikit.g
radient.min.css">

<link rel="stylesheet" href="/static/css/awesome
.css" />

<script src="/static/js/jquery.min.js'"></script>

<script src="/static/js/md5.js"></script>

<script src="/static/js/uikit.min.js"></script>

<script src="/static/js/awesome.js'"></script>

{% block beforehead %}<!-- before head -->{% en
dblock %}
</head>
<body>

<nav class="uk-navbar uk-navbar-attached uk-marg
in-bottom">



<div class="uk-container uk-container-center
Il>
<a href="/" class="uk-navbar-brand">Awes
ome</a>
<ul class="uk-navbar-nav">
<li data-url="blogs'"><a href="/"><1i
class="uk-icon-home"></i> </a></1i>
<li><a target="_blank" href="#"><i c
lass="uk-icon-book"></1i> </a></1i>
<li><a target="_blank" href="#"><i c
lass="uk-icon-code"></1i> </a></1i>
</ul>
<div class="uk-navbar-flip">
<ul class="uk-navbar-nav">
{% 1if user %}
<li class="uk-parent" data-uk-dr
opdown>
<a href="#0"><i class="uk-1ic
on-user"></i> {{ user.name }}</a>
<div class="uk-dropdown uk-d
ropdown-navbar">
<ul class="uk-nav uk-nav
-navbar">
<li><a href="/signou
t"><i class="uk-icon-sign-out'"></1i> </a></1i>
</ul>
</div>
</1i>
{% else %}
<li><a href="/signin"><i class="
uk-icon-sign-in"></i> </a></1li>
<li><a href="/register'><i class
="uk-icon-edit"></1> </a></1i>
{% endif %}
</ul>
</div>
</div>



</nav>

<div class="uk-container uk-container-center'">
<div class="uk-grid">
<!-- content -->
{% block content %}
{% endblock %}
<!-- // content -->
</div>
</div>

<div class="uk-margin-large-top" style="backgrou
nd-color:#eee; border-top:1px solid #ccc;">
<div class="uk-container uk-container-center
uk-text-center'">
<div class="uk-panel uk-margin-top uk-ma
rgin-bottom">
<p>
<a target="_blank" href="#" clas
s="uk-icon-button uk-icon-weibo'"></a>
<a target="_blank" href="#" clas
s="uk-icon-button uk-icon-github"></a>
<a target="_blank" href="#" clas
s="uk-icon-button uk-icon-linkedin-square'></a>
<a target="_blank" href="#" clas
s="uk-icon-button uk-icon-twitter"></a>
</p>
<p>Powered by <a href="#">Awesome Py
thon Webapp</a>. Copyright &copy; 2014. [<a href="/m
anage/" target="_blank">Manage</a>]</p>
<p><a href="http://www.liaoxuefeng.c
om/" target="_blank">www.liaoxuefeng.com</a>. All ri
ghts reserved.</p>
<a target="_blank" href="#"><1i class
="uk-icon-html5" style="font-size:64px; color: #444;
"></i></a>
</div>



</div>
</div>
</body>
</html>

__base___.html block
metarss feed

{% block meta %} ... {% endblock %}

{% block title %} ... {% endblock %}
JavaScript

{% block beforehead %} ... {% endblock %}
content

{% block content %}
{%.endblock %}
__base__.html blogs.html
{% extends '__base__.html' %}
{% block title %}{% endblock %}
{% block content %}
<div class="uk-width-medium-3-4">
{% for blog in blogs %}

<article class="uk-article'">
<h2><a href="/blog/{{ blog.id }}">{{ blo



g.name }}</a></h2>
<p class="uk-article-meta">{{ blog.creat

ed_at}}</p>

/1>

/1>

/1>

/1>

<p>{{ blog.summary }}</p>

<p><a href="/blog/{{ blog.id }}"> <i cl
ass="uk-icon-angle-double-right"></i></a></p>
</article>
<hr class="uk-article-divider">

{% endfor %}

</div>

<div class="uk-width-medium-1-4">
<div class="uk-panel uk-panel-header">
<h3 class="uk-panel-title'"></h3>

<ul class="
<li><i
<a target="_blank"
<li><i
<a target="_blank"
<li><i
<a target="_blank"
<li><i
<a target="_blank"

</ul>

</div>

</div>

{% endblock %}

URL

@view('blogs.html')
@get('/")

def

index():

uk-list uk-list-1line'">
class="uk-icon-thumbs-o-up'"><
href="#"></a></1i>
class="uk-icon-thumbs-o-up'"><
href="#"></a></1i>
class="uk-icon-thumbs-o-up'"><
href="#">Python</a></1i>
class="uk-icon-thumbs-o-up'"><
href="#">Git</a></1i>

blogs = Blog.find_all()

# .

user = User.find_first('where email=?"', 'admin@e



xample.com')
return dict(blogs=blogs, user=user)

MySQL blogs Blog
<p class="uk-article-meta">{{ blog.created_at }}</p>

jinja2filter datetime filter

<p class="uk-article-meta">{{ blog.created_at|dateti
me }}</p>

filterjinja2  wsgiapp.py

# wsgiapp.py:

# datetime_filtertunicode:
def datetime_filter(t):
delta = int(time.time() - t)
if delta < 60:
return u'l'
if delta < 3600:
return u'%s' % (delta // 60)
if delta < 86400:
return u'%s' % (delta // 3600)
if delta < 604800:
return u'%s' % (delta // 86400)
dt = datetime.fromtimestamp(t)
return u'%s%s%s' % (dt.year, dt.month, dt.day

)

template_engine = Jinja2TemplateEngine(os.path.join(
os.path.dirname(os.path.abspath(__file__)), 'templat
es'))

# filterjinjia2filterdatetimefilter:



template_engine.add_filter('datetime', datetime_filt
er)

wsgl.template_engine = template_engine

_'B'ﬂ E‘j- H#E - Awesome Python ¥ % '-.,‘I_‘=

- cCn localhost: 9000 Qi =
Awesome #EF BEE o EE & Administrator
Test Blog Hineis
RET2 R o ER

Lorern ipsum dolor sit amet, consectetur adipisicing efit, sed do eiusmod tempor incididunt ut O ER
labore at dolore magna aliqua.
¢ Python#f 58

BRI » O Git# R

Something New

Lorem ipsum dolor sit amet, consectetur adipisicing efit, sed do ejusmod tempor incididunt ut
labore et dolore magna aliqua.

HEEE

Learn Swift

RET2hsW

Loremn ipsum dolor sit amet, consectetur adipisicing efit, sed do eiusmod tempor incididunt ut
labore at dolora magna aliqua.

HEEREE »

& O O ¥

Powered by Awssome Python Webapp. Copyright © 2014. [Manags)
www. linoxuefeng.com. All rights reserved.
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Roy Fielding2000RESTRepresentational State Transfer
RESTSOAPWeb API

Web API

Blog http://localhost:9000/blog/123id 123 BlogHTML
BlogBlogHTMLBIog

URLHTMLURLWeb API
http://localhost:9000/api/blogs/123 Blog

RESTAPIJISONJSONJavaScriptJSONRESTAPI

APIAPIWeb AppAPI
APIURL  @api JSONREST APIAPI

@api
@get('/api/users')
def api_get_users():
users = User.find_by('order by created_at desc')
#o
for u in users:
u.password — Txxxx*xx1
return dict(users=users)

@api decoratorURLAPI
apis.py @api JSON

def api(func):
@functools.wraps(func)
def _wrapper(*args, **kw):
try:
r = json.dumps(func(*args, **kw))


http://zh.wikipedia.org/wiki/REST

except APIError, e:
r = json.dumps(dict(error=e.error, data=
e.data, message=e.message))
except Exception, e:
r = json.dumps(dict(error='internalerror

', data=e.__class__.__name__, message=e.pmessage))
ctx.response.content_type = 'application/jso
n 1
return r

return _wrapper

@api Error  APIError ErrorAPIErrorBug

internalerror
APIAPIAPI
API http://localhost:9000/api/users JSON
| 8 66 . localhost:9000/apijusers x| x |
= C #® localhost:9000/api/users 57 =

{"users": [{"name": "Administrator", "image":
"http://www.gravatar.com/avatar/0000000000000000
00000000000000007d=mm&size=120", "admin": 1,
"created_at": 1402909113.628, "password":
II******II 2 “E‘mﬂ.il“ ' “ﬂ.dming&xﬂ]ﬂplE-cﬂm" . Iridlr=
"001001B3364175409B7f££4508f43fbaed718e263442526
ﬂﬂﬂ" } i {“nﬂma“ . “Hiﬂhﬂ.El" : "J'_ll'b&g'l.'." s
"http://www.gravatar.com/avatar/0000000000000000
00000000000000007d=mm&s=120", "admin": 0,
"created at": 1402017224.8B7, "password":

II******II . “E‘mﬂ.il“ ' 1Imichﬂelaexmple-cumll . Iridlr=
"001402017224871£fc%e290297d9b41938183bBT77c3c531%a
000"})}
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Web
AP

_RE_MD5 = re.compile(r'A[0-9a-f]{32}%")

@api
@post('/api/users')
def register_user():
1 = ctx.request.input(name='"', email='"', passwor
d:||)
name = i.name.strip()
email = i.email.strip().lower()
password = 1i.password
if not name:
raise APIValueError('name')
if not email or not _RE_EMAIL.match(email):
raise APIValueError('email')
if not password or not _RE_MD5.match(password):
raise APIValueError('password')
user = User.find_first('where email=?"', email)
if user:
raise APIError('register:failed', 'email',6 '
Email is already in use.')
user = User(name=name, email=email, password=pas
sword, image='http://www.gravatar.com/avatar/%s?d=mm
&s=120" % hashlib.md5(email).hexdigest())
user.insert()
return user

MD532Hash
API

{% extends '__base__.html' %}



{% block title %}{% endblock %}
{% block beforehead %}

<script>
function check_form() {
$('#password').val(CryptoJdS.MD5($( '#passwordl').
val()).toString());
return true;
}

</script>
{% endblock %}
{% block content %}

<div class="uk-width-2-3">
<hi1></h1>
<form id="form-register" class="uk-form uk-form-
stacked" onsubmit="return check_form()">
<div class="uk-alert uk-alert-danger uk-hidd
en"></div>
<div class="uk-form-row'">
<label class="uk-form-label">:</label>
<div class="uk-form-controls">
<input name="name" type="text" class
="uk-width-1-1">
</div>
</div>
<div class="uk-form-row'">
<label class="uk-form-label">:</label>
<div class="uk-form-controls">
<input name="email" type="text" clas
s="uk-width-1-1">
</div>
</div>



<div class="uk-form-row">
<label class="uk-form-label">:</label>
<div class="uk-form-controls">
<input id="passwordl" type="password
" class="uk-width-1-1">
<input id="password" name="password"
type="hidden">
</div>
</div>
<div class="uk-form-row">
<label class="uk-form-label">:</label>
<div class="uk-form-controls">
<input name="password2" type='"passwo
rd" maxlength="50" placeholder="" class="uk-width-
1_1|I>
</div>
</div>
<div class="uk-form-row">
<button type="submit" class="uk-button u
k-button-primary'"><i class="uk-icon-user'"></i> </bu
tton>
</div>
</form>
</div>

{% endblock %}



E_' ﬂ_ﬂx-' M - Awesome Python V% l.“_
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& C # | localhost:9000/register o | =
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o ey
e o
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WmAOS:

w804
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Powered by Awesome Python Webapp. Copyright © 2014. [Manage]

www.liaoxuefeng.com. All rights reserved.
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HTTPcookieWebSessioncookie
SessionSession
SessionSessionSessionWeb App



cookieURLcookieURL
cookiecookie
cookieMD5

id

Ilidll + mnmn + MD5(IIidII + mnmn + mnmn + IlSecretKeyll

)

cookie
e id

e MD5
id
MD5(|lidll + mnmn + mnmn + IlSecretKeyll)

cookieMD5cookie
MD5MD5MD5
API

@api
@post('/api/authenticate')
def authenticate():
1 = ctx.request.input()
email = i.email.strip().lower()
password = 1i.password
user = User.find_first('where email=?"', email)
if user 1is None:
raise APIError('auth:failed', 'email', 'Inva
1lid email.')
elif user.password != password:
raise APIError('auth:failed', 'password', 'I
nvalid password.')



max_age = 604800

cookie = make_signed_cookie(user.id, user.passwo
rd, max_age)

ctx.response.set_cookie(_COOKIE_NAME, cookie, ma
X_age=max_age)

user.password = 'x*FxFHd

return user

# cookie:
def make_signed_cookie(id, password, max_age):
expires = str(int(time.time() + max_age))
L = [1id, expires, hashlib.md5('%s-%s-%s-%s' % (1
d, password, expires, _COOKIE_KEY)).hexdigest()]

return '-'.join(L)
URLcookie
URLcookie ctx.request URL

@interceptor('/")
def user_interceptor(next):
user = None
cookie = ctx.request.cookies.get(_COOKIE_NAME)
if cookie:
user = parse_signed_cookie(cookie)
ctx.request.user = user
return next()

# cookie:
def parse_signed_cookie(cookie_str):
try:
L = cookie_str.split('-")
if len(L) !'= 3:
return None
id, expires, md5 = L
if int(expires) < time.time():
return None
user = User.get(id)



if user 1is None:
return None

if md5 != hashlib.md5('%s-%s-%s-%s' % (id, u

ser.password, expires, _COOKIE_KEY)).hexdigest():

return None

return user

except:
return None
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Web
REST APIBlog

@api
@post('/api/blogs')
def api_create_blog():
1 = ctx.request.input(name='"', summary='"', conte
nt:| I)
name = i.name.strip()
summary = i.summary.strip()
content = i.content.strip()
if not name:
raise APIValueError('name', 'name cannot be
empty. ")
if not summary:
raise APIValueError('summary', 'summary cann
ot be empty.")
if not content:
raise APIValueError('content', 'content cann
ot be empty.")
user = ctx.request.user
blog = Blog(user_id=user.id, user_name=user.name
, hame=name, summary=summary, content=content)
blog.insert()
return blog

PythonAPI api_create_blog()
WebHTMLCSSJavaScript



'<html><head><title>'
title
'</title></head><body>"
body

'</body></html>"

+ + + + 1

<html>
<head>
<title>{{ title }}</title>
</head>
<body>
{{ body }}
</body>
</html>

ASPJSPPHP

JavaScriptJavaScriptHTML DOMJavaScript
MVC MVVMModel View ViewModel
MVVMMVCModelJavaScript

<script>
var blog = {
name: 'hello',
summary: 'this is summary',
content: 'this is content...'
3

</script>

ViewHTML

<form action="/api/blogs" method="post">
<input name="name">
<input name="summary">


http://en.wikipedia.org/wiki/Model_View_ViewModel

<textarea name='"content"></textarea>
<button type="submit">0K</button>
</form>
ModelView
ModelViewViewModelViewModelModelViewViewModel
ViewModelJavaScriptViewModelMVVM

MVVMAnNgularJSKnockoutJS VueMVVMBIog
templates/manage_blog_edit.html

{% extends '__base__.html' %}
{% block title %}{% endblock %}

{% block beforehead %}

<script>
var
action = '{{ action }}',
redirect = '{{ redirect }}';
var vm;

$(function () {
vm = new Vue({
el: '"#form-blog',
data: {
name: '',
summary: '',
content: "'
s
methods: {
submit: function (event) {
event.preventDefault();

postApi(action, this.$data, function


http://vuejs.org/

(err, r) {

if (err) {
alert(err);
}
else {
alert(''");
return location.assign(redir
ect);
}
1)
}
}
1)
1)
</script>

{% endblock %}

{% block content %}
<div class="uk-width-1-1">
<form id="form-blog" v-on="submit: submit" class
="uk-form uk-form-stacked">
<div class="uk-form-row'">
<div class="uk-form-controls">
<input v-model="name" class="uk-widt
h-1-1">
</div>
</div>
<div class="uk-form-row'">
<div class="uk-form-controls">
<textarea v-model="summary" rows="4"
class="uk-width-1-1"></textarea>
</div>
</div>
<div class="uk-form-row'">
<div class="uk-form-controls">
<textarea v-model="content" rows="8"
class="uk-width-1-1"></textarea>



</div>
</div>
<div class="uk-form-row">
<button type="submit" class="uk-button u
k-button-primary'"></button>
</div>
</form>
</div>
{% endblock %}

Vue3

elView  #form-blogid form-blog DOM <form>
dataJavaScriptModel

{ name: '', summary: '', content: ''}
methodsViewJavaScript submit

<form> v-model VueModelView

<!-- inputvalueModelname -->
<input v-model="name" class="uk-width-1-1">
Form <form v-on="submit: submit"> submit

MVVMModelViewFormModelChrome
JavaScript vm.name vm. $data Model



800 /| SSBEE - Awesome Pythe X \“{ \_ "

&  C fi _ localhost:9000/manage/blogs/create e —

(] Zuora [ Lisp-akionobe [ Python [Ji0S [ Liao (s » [ Other Bookmarks
Awesome @& HE & Hi= <> JEEL & Administrator

Introduction of MVYVM

This is a summary...

What is MVVM?

Q, Elements Network Sources Timeline Profiles Resources Audits |Console! = ¥ I_D‘ﬂ
& ¥ <topframes> v

» VM.name
“"Introduction of MYVM"
> VM. Summary
"This is a summary..."
» vm.content
"What is MVvM?"
» JSOM.stringify(vm.%data)

"{"name" :"Introduction of MVVM","summary":"This is a summary...","content":"what
is MyyM?"}"

| Console | Search Emulation Rendering J

JavaScriptModelViewJavaScript vm.name = 'MVVM'
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» wvm.content
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»
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MVVMFormBlog
aplis.py Page

class Page(object):
def __init__ (self, item_count, page_index=1, pag
e_size=10):
self.item_count = item_count
self.page_size = page_size
self.page_count = item_count // page_size +
(1 if item_count % page_size > 0 else 0)
if (item_count == 0) or (page_index < 1) or
(page_index > self.page_count):
self.offset = 0
self.limit = 0
self.page_index
else:
self.page_index = page_index
self.offset = self.page_size * (page_ind

1

ex - 1)
self.limit = self.page_size
self.has_next = self.page_index < self.page_
count
self.has_previous = self.page_index > 1

urls.py API

def _get_blogs_by_ page():

total = Blog.count_all()

page = Page(total, _get_page_index())

blogs = Blog.find_by('order by created_at desc 1
imit ?,?', page.offset, page.limit)

return blogs, page



@api

@get('/api/blogs')

def api_get_blogs():
blogs, page = _get_blogs_by_page()
return dict(blogs=blogs, page=page)

@view( 'manage_blog_list.html')
@get('/manage/blogs"')
def manage_blogs():
return dict(page_index=_get_page_index(), user=c
tx.request.user)

APl GET /api/blogs?page=? Model

{
Ilpagell : {
"has_next": true,
"page_index": 1,
"page_count": 2,
"has_previous": false,
"item_count": 12
I
"blogs": [...]
}
VueMVVM
<script>

function initVM(data) {
$('#div-blogs').show();
var vm = new Vue({
el: '#div-blogs',
data: {
blogs: data.blogs,
page: data.page



I
methods: {

previous: function () {
gotoPage(this.page.page_index - 1);
iy
next: function () {
gotoPage(this.page.page_index + 1);
iy
edit_blog: function (blog) {
location.assign('/manage/blogs/edit/
' + blog.id);
}
}
1);
}

$(function() {
getApi('/api/blogs?page={{ page_index }}', funct
ion (err, results) {
if (err) {
return showError(err);
}
$('#div-loading').hide();
initVM(results);
1)
1)

</script>

View #div-blogs table v-repeat Model blogs <tr>

<div id="div-blogs" class="uk-width-1-1" style="disp
lay:none'">
<table class="uk-table uk-table-hover">
<thead>
<tr>
<th class="uk-width-5-10"> / </th>
<th class="uk-width-2-10"></th>



<th class="uk-width-2-10"></th>
<th class="uk-width-1-10"></th>
</tr>
</thead>
<tbody>
<tr v-repeat="blog: blogs" >
<td>
<a target="_blank" v-attr="href:
'/blog/'+blog.id" v-text="blog.name"></a>
</td>
<td>
<a target="_blank" v-attr="href:
"/user/'+blog.user_id" v-text="blog.user_name'"></a>
</td>
<td>
<span v-text="blog.created_at.to
DateTime()"></span>
</td>
<td>
<a href="#0" v-on="click: edit_b
log(blog)'"><i class="uk-icon-edit'"></i>
</td>
</tr>
</tbody>
</table>
<div class="uk-width-1-1 uk-text-center">
<ul class="uk-pagination">

<li v-if="! page.has_previous" class="uk
-disabled"><span><i class="uk-icon-angle-double-left
"></i></span></1i>

<li v-if="page.has_previous'"><a v-on='"cl
ick: previous()" href="#0"><i class="uk-icon-angle-d
ouble-left'"></i></a></1i>

<li class="uk-active'><span v-text="page
.page_index"></span></1i>

<li v-if=""! page.has_next" class="uk-dis
abled'"><span><i class="uk-icon-angle-double-right'><



/i></span></1li>
<li v-if="page.has_next'"><a v-on="click:
next()" href="#0"><i class="uk-icon-angle-double-ri
ght"></i></a></1i>
</ul>
</div>
</div>

ModelblogsBlogtableblogstableModel-ViewMVVM

HTML v-repeat
—n o ]
v-repeat="blog: blogs <tr> blog v-text v-attr
Blog
RS [ 15 - awesome Prihon w. x N
L C # [ localhost:9000/manage/blogs Qir =
Awesome #HE BEE o EHE & Adminisirator
#it s BEF AP
S mE it Sk iR W
B ot U B B Administrator 2014-06-05 2247 (8
RETENASSSET Administrator 2014-08-05 2242 (B
RO Administrator 2014-08-05 2220 [(F @8
BERaiitie: BREN Administrator 2014-08-0522:28 (@
R RN Pepper A REHLE A Administrator 2014-0B-05 2200 [F@&
SpaceX BN T Administrator 2014-08-0521:42 (8
Beats 3 S iPodiB i A Administrator 2014-06-05 21:28 Fa
FHE R H B 5E 5 Pythondii Administrator 2014-D6-05 21:23 Fa
BHREFEEL-sRE" Administrator 2014-06-05 21:21 Fa
Swit i EMEA Administrator 2014-06-05 1755 Fa
1 B
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Powered by Aweasome Python Webapp. Copyright @ 2014, Managa]
wwnw liaoxuefeng. com. All rights reserved.
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Web AppAPIMVVM
PythonCitrl-C

DjangoDebug
DjangoDjango
Python WWw
pymonitor.py wsgiapp.py www wsgliapp.py
Python watchdog API easy_install

$ easy_install watchdog

watchdog . pYy wsglapp.py
Python subprocess

#!/usr/bin/env python
import os, sys, time, subprocess

from watchdog.observers import Observer
from watchdog.events import FileSystemEventHandler

def log(s):
print '[Monitor] %s' % s

class MyFileSystemEventHander (FileSystemEventHandler
) :
def __init__ (self, fn):
super (MyFileSystemEventHander, self).__init_

—()



self.restart = fn

def on_any_event(self, event):
if event.src_path.endswith('.py'):
log('Python source file changed: %s' % e
vent.src_path)
self.restart()

command
process

= ['echo', 'ok']
= None
def kill process():
global process
if process:
log('Kill process [%S]...' % process.pid)
process.kill()
process.wait()
log('Process ended with code %s.' % process.
returncode)
process = None

def start_process():
global process, command
log('Start process %s...' % ' '.join(command))
process = subprocess.Popen(command, stdin=sys.st
din, stdout=sys.stdout, stderr=sys.stderr)

def restart_process():
kill_process()
start_process()

def start_watch(path, callback):
observer = Observer()
observer.schedule(MyFileSystemEventHander (restar
t_process), path, recursive=True)
observer.start()
log('Watching directory %s...' % path)



start_process()
try:
while True:
time.sleep(0.5)
except KeyboardInterrupt:
observer.stop()
observer.join()

if __name__ == '__main__"':

argv = sys.argv[1l:]

if not argv:
print('Usage: ./pymonitor your-script.py')
exit(0)

if argv[0]!="python':
argv.insert(0, 'python')

command = argv

path = os.path.abspath('.")

start_watch(path, None)

50Debug

$ python pymonitor.py wsgiapp.py
pymonitor.py

$ ./pymonitor.py wsgiapp.py

Py

$ ./pymonitor.py wsgiapp.py

[Monitor] Watching directory /Users/michael/Github/a
wesome-python-webapp/www. . .

[Monitor] Start process python wsgiapp.py...

INFO:root:application (/Users/michael/Github/awesome
-python-webapp/www) will start at 0.0.0.0:9000...
[Monitor] Python source file changed: /Users/michael



/Github/awesome-python-webapp/www/apis.py
[Monitor] Kill process [2747]...

[Monitor] Process ended with code -9.
[Monitor] Start process python wsgiapp.py...

INFO:root:application (/Users/michael/Github/awesome
-python-webapp/www) will start at 0.0.0.0:9000...



Day 14 - Web App

Web AppDebugAPI
URL /manage/

@interceptor('/manage/")
def manage_interceptor(next):
user = ctx.request.user
if user and user.admin:
return next()
raise seeother('/signin')

API

e GET /api/blogs

e POST /api/blogs

e POST /api/blogs/:blog_id

e POST /api/blogs/:blog_id/delete

e GET /api/comments

e POST /api/blogs/:blog_id/comments

e POST /api/comments/:comment_id/delete
e POST /api/users

e GET /api/users

e GET /manage/comments
e GET /manage/blogs

e GET /manage/blogs/create
e GET /manage/blogs/

e GET /manage/users

o GET /register



GET /signin

GET /signout
GET/

GET /blog/:blog_id

Web App
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Web App
DevOpsDevOps

awesome-python-webappLinux

HOLinuxO0

LinuxLinuxAmazon AWSEC21Ubuntu
Server VirtualBox

LinuxUbuntu Server 12.04 LTSaptLinux
Linuxsshapt

$ sudo apt-get install openssh-server

ssh .ssh/authorized_keys

HiNInn

PythonWSGIWSGI gunicornNginxMaster-
Workergevent

WebNginxgunicorngunicornPython

Nginx F*gunbonr%*awemmne%+ MySQL ‘

Linux

Nginx


http://zh.wikipedia.org/wiki/DevOps
http://aws.amazon.com/
https://www.virtualbox.org/
http://www.ubuntu.com/download/server
http://gunicorn.org/

Browser

8 url=/static/ .
Nginx ~——/srv/awesome/www/static
url=/
gunicorn = [srv/awesome/www
Linux
/
+- srv/
+- awesome/ <-- Web App
+- www/ <-- Python
| +- static/ <--
+- log/ <-- log

Linux

wWww




ichael@ubuntu : /srusavesones ls -1

wuwu-data wuu-data 4096
root root 21
wuwu-data wuu-data 4096
wuu—data wuu-data 4096
wuwu—data wuu-data 4096
wuwu—data wuuw-data 4096
wuwu—data wuuw-data 4096
wuwu-data wuu-data 4096
wuwu-data wuu-data 4096

g Ry R R Iy R B N

AR CA AR A

druxr—-xr—x

ichae l@ubuntu : /srusavesomnel _

B o =P e (D (9 [v]Left 38 "
Nginxgunicorn www

Nginxgunicorn SupervisorSupervisor
Supervisor

NginxWeb+
gunicornWSGl
geventPython
Supervisor
MySQL
Linuxapt

$ sudo apt-get install nginx gunicorn python-gevent


http://supervisord.org/

supervisor mysqgl-server

Web AppPython

$ sudo apt-get install python-jinja2 python-mysqgl.co
nnector

/srv/awesome/
MySQL schema.sql

$ mysql -u root -p < schema.sqgl

N

FTPSCPrsync50
FabricFabricPythonPython
FabricLinuxFabric

$ easy_install fabric

LinuxFabricFabricSSH
Fabric fabfile.py awesome-python-webapp WWw

awesome-python-webapp/
+- fabfile.py

+- www/
+-
FabricFabricAPI

# fabfile.py
import os, re
from datetime import datetime


http://www.fabfile.org/

# Fabric API:
from fabric.api import *

# o

env.user = 'michael'

# sudoroot:

env.sudo _user = 'root'
# o

env.hosts = ['192.168.0.3"']

# MySQL:

db_user = 'www-data'
db_password = 'www-data'
Python

_TAR_FILE = 'dist-awesome.tar.gz'

def build():
includes = ['static', 'templates', 'transwarp',
'favicon.ico', '*.py']
excludes = ['test', ".*', '"*.pyc', '*.pyo']
local('rm -f dist/%s' % _TAR_FILE)
with lcd(os.path.join(os.path.abspath('."'), 'www

1))

cmd = ['tar', '--dereference', '-czvf', '../
dist/%s' % _TAR_FILE]

cmd.extend(['--exclude=\"%s\'"' % ex for ex i
n excludes])

cmd.extend(includes)

local(' '.join(cmd))

Fabric local('...") with lcd(path) lcd() Fabric
Windows Cgywin

awesome-python-webapp

$ fab build


http://cygwin.com/

dist dist-awesome.tar.gz

deploy www

_REMOTE_TMP_TAR = '"/tmp/%s' % _TAR_FILE
_REMOTE_BASE_DIR = '/srv/awesome'

def deploy():

newdir = 'www-%s' % datetime.now().strftime('%y-
%m-%d_%H.%M.%S")

# tar:

run('rm -f %s' % _REMOTE_TMP_TAR)

# tar:

put('dist/%s' % _TAR_FILE, _REMOTE_TMP_TAR)

4

with cd(_REMOTE_BASE_DIR):
sudo( 'mkdir %s' % newdir)
#o
with cd('%s/%s' % (_REMOTE_BASE_DIR, newdir)):
sudo( 'tar -xzvf %s' % _REMOTE_TMP_TAR)
#o
with cd(_REMOTE_BASE_DIR):
sudo('rm -f www')
sudo('ln -s %s www' % newdir)
sudo( 'chown www-data:www-data www')
sudo( 'chown -R www-data:www-data %s' % newdi

# Pythonnginx:

with settings(warn_only=True):
sudo( 'supervisorctl stop awesome')
sudo( 'supervisorctl start awesome')
sudo('/etc/init.d/nginx reload')

run() with cd(path) with lcd(path) cd() sudo

run() sudo()



[JLJSupervisor

SupervisorgunicornSupervisor

Supervisor awesome.conf /etc/supervisor/conf.d/

[program:awesome ]

command = /usr/bin/gunicorn --bind 127.0.0.1:900
O --workers 1 --worker-class gevent wsgiapp:applicat
ion

directory = /srv/awesome/www
user = www-data
startsecs = 3
redirect_stderr = true
stdout_logfile_maxbytes = 50MB
stdout_logfile_backups = 10

stdout_logfile /srv/awesome/log/app.log

[program:awesome] awesome command gunicorngunicorn
9000WSGI wsgiapp:application

SupervisorSupervisor

$ sudo supervisorctl reload

$ sudo supervisorctl start awesome

$ sudo supervisorctl status

awesome RUNNING pid 1401, uptime 5
:01:34

[1LINginx

SupervisorgunicornNginx ~ awesome
/etc/nginx/sites-available/

server {
listen 80; # 80



root /srv/awesome/www;
access_log /srv/awesome/log/access_log;
error_log /srv/awesome/log/error_log;

# server_name awesome.liaoxuefeng.com; #

# /favicon.ico:
location /favicon.ico {
root /srv/awesome/www;

o

location ~ A\/static\/.*$ {
root /srv/awesome/www;

}

# 9000(gunicorn):
location / {
proxy_pass http://127.0.0.1:9000;
proxy_set_header X-Real-IP $remote_addr;
proxy_set_header Host $host;
proxy_set_header X-Forwarded-For $proxy_add_
x_forwarded_for;
}
}

/etc/nginx/sites-enabled/
$ pwd

/etc/nginx/sites-enabled
$ sudo 1n -s /etc/nginx/sites-available/awesome .

Nginx awesome-python-webapp

$ sudo /etc/init.d/nginx reload

/srv/awesome/log NginxApplogSupervisor



/var/log/supervisor Supervisorlog

Linux awesome-python-webapp

@066,/ &) B% - Awesome Python W x | o

i N R e D e e O T R M R U

= C #  awesome.liaoxuefeng.com S

Awesome # B%E 8 = <> BB ») Bhk & &t

ARXFREZYE BEK”

AEREBESIEARERE. RERNINEESFSBAMRNOEZT MBI RS
FIRHE, BRTRRBMILBNIAET —R. WREEK, RXEREIUT XAk
WHTE——"EEHR". ZFMERERELBNBRAR/S, WERS.

BEEEFK »

R =78 A9 2\ e

$ fab build
$ fab deploy

HiNInn

http://mirrors.163.com/
http://mirrors.sohu.com/



http://mirrors.163.com/
http://mirrors.sohu.com/
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App

awesome-python-webapp App

iPhonel 1]

iIPhone AppMacXCodeiOS SDK
MVVMREST APIAppREST API

iIPhone App
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PythoniOS
I0S App
Android App

Develop Apps for iOS



https://developer.apple.com/technologies/ios/
https://github.com/michaelliao/awesome-python-webapp/tree/day-16/ios

Houg

PythonPython
PythonPython——CJavaScriptLisp
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