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Thank You!

A big “thank you!” goes to everybody, who helped us to create the OpenHoldem
software suite and this document:
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and to everybody we have forgotten. Without your help OpenHoldem and this
manual would be incomplete.

Please contact us at www.maxinmontreal.com/forums, if you miss your name on
the list.



What is OpenHoldem

OpenHoldem (and its supporting applications: OpenScrape, ManualMode and
OHReplay) is an open source screen scraping framework and programmable
logic engine for the online Texas Hold’em style poker game. This framework
provides the capabilities to allow you to build your own Texas Hold’em robot
(bot). There are two major parts to any poker bot: the game state engine and the
action engine.

There are a number of approaches for getting the game state from a poker client,
including directly reading the memory of the poker software, injecting code into
the client’s address space, parsing the client’s chat box, and interpreting the
pixels presented on the screen by the client. OpenHoldem’s game state engine
uses the last approach — it provides a parameter driven method of interpreting
the pixels ("screen scraping"; http://en.wikipedia.org/wiki/Screen_scraping)
presented by the poker client to determine the state of the game at any given
time. Screen scraping is not a new approach to this kind of problem, poker
botting or otherwise. Screen scraping has been a recognized approach for solving
a specific set of computer problems almost since computers were invented.
Screen scraping has been around for a longer period of time than most of you
reading this have been alive!

The action engine in OpenHoldem is called the Autoplayer. The Autoplayer will
use logic that is provided by you to decide what poker action to take based on
the current game state. The Autoplayer will then click the buttons and enter the
text on the screen to make the poker client execute this action.

OpenHoldem is a framework. What that means is that you need to provide it
with a couple of things to enable the game state engine and the action engine to
operate correctly.

The first is the parameters that instruct OpenHoldem how to interpret the pixels
presented by the casino that you play at. Each casino presents these pixels in a
slightly different manner, and thus these parameters need to be specific for each
casino.

Second is the logic to tell the action engine what to do — just like every person
plays live/human poker in a different style, this logic will instruct OpenHoldem
how to play the style that you want it to play.

OpenHoldem supports every casino in existence today, as far as we know. If you
find a casino that does not work with OpenHoldem’s game state or action model,
please hit the forums and let us know. The developer team is very responsive to
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modifying OpenHoldem to work with the continually changing landscape of
Texas Hold’em casino client software.

OpenHoldem also supports every sub-flavor of Texas Hold’em poker known to
exist today. No-limit, fixed-limit, pot-limit, full ring, heads-up, 6-max, MTT,
SNG, double or nothing, turbo, normal speed, whatever. Someone else has
already made it work — you can make it work too.
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What OpenHoldem is not

OpenHoldem is not a complete poker bot. There is much work you need to do to
utilize the framework effectively, however this manual and the community on
the forums can help you to do so. If you truly desire a poker bot that includes
logic written by someone else, a quick Google search will turn up a number of
likely candidates. Be aware, however, that a pre-packaged, complete, click-
Setup.exe-and-go, poker bot is not a good way to be successful. Consistent and
trusted positive results from these pre-packaged bots are impossible to find. If
pre-packaged bots really worked, if we could have spent $20 to make $1000’s,
we certainly would have bought one ourselves, rather than spending the
thousands of hours to create this framework!

B R < . . "

OpenHoldem does not allow for automated collusion. Poker botting currently is
in a gray area of legality and morality, with many strong perspectives on both
sides of the argument. The OpenHoldem development team strongly believes
that automated collusion is clearly illegal and immoral, and will not provide the
facility to help you achieve these ends.

OpenHoldem is not a general-purpose poker botting engine for all styles of
poker. It was intentionally suited only to the "Texas Hold’em" flavor of poker
favored by the majority of online players today, and at present it supports “four-
card-Hold’em” also. But don’t ask if it supports Stud or Razz — it does not.



1WinHoldem heritage

Reproduced from the original post by Matrix
(http://www.maxinmontreal.com/forums/viewtopic.php?p=28468):

“For the first couple of years of its existence WH (WinHoldEm) was
actively developed and developed an enthusiastic following. Although it
was a commercial product Ray Bornert put in an astonishing amount of
time answering queries on the WH BBS, and seemed to respond to opinions
and requests there pretty quickly. One of the features he introduced were
private forums which groups could request and then run their own
discussions and developments within them. These must have been problem
children for him. because there was a measure of falling-out, squabbling
and bad blood within them. The biggest and most active of these was the
infamous Lab1.

The first sign of Ray’s movement away from the total nurture and support
role was the introduction of Winscrape, a utility to enable the creation of
profiles (Table maps). In principle WH users were then not completely
dependent on him to generate table maps. This was probably motivated by
the increasing tendency of pokersites to change their client display slightly
at frequent intervals, and maintaining table maps must have been an
increasing burden for Ray. After a period he then stopped creating table
maps altogether, and threw the users onto their own abilities with
Winscrape. A market economy around them was supposed to develop.
There were external WH groups by this time. Ray had closed down the
labs, saying that he did not want to be in the position of one who could be
accused of spying on their work, and forced them to find alternative homes.
The only one which did this permanently and successfully was Lab1;
ending up on a host run by a mysterious presence called MaxInMontreal.
The external market economy for table maps did not work very well,
because Ray had put no mechanism in WH to enable maps to be given an
equivalent of DRM, and piracy and strife soon occurred.

These three threads combined to generate a lot of dissatisfaction amongst
the dedicated WH users. The focus of this was in Lab1. The practical result
was that a certain element produced a WH functional clone to seed an open
source project called OpenHoldem. An open source equivalent of
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Winscrape followed.

This gamble seems to have paid off. There has always been a dichotomy in
botters between their interests in collaborating to develop techniques, and
their interest in protecting the final commercial results - the bots. Lab1
helped enormously by making their table maps non-commercial. This
established the precedent that the infrastructure for a bot was a community
responsibility and development. People seem to have accepted this as a
good working model.As to the hatred — the major OH protagonists
acknowledge their debt to Ray for WH, and the only comment that Ray has
made about OH is that you cannot compete with open source.”
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A (few) word(s) of caution

Effort

This is a lengthy manual, and for good reason. This is a complicated hobby with
a steep learning curve. If you are reading this and coming into this hobby for the
first time, and you have the expectation of running a profitable poker bot
tomorrow, then we kindly suggest you close this manual and look elsewhere.
This hobby is very rewarding, intellectually, academically and monetarily, but
that reward does not come without effort. Maybe one of the $20 pre-packaged
bots will meet your needs, if truly all you want to do is to MakeMoneyFast. You
will find a list of interesting software for example at
http://www.pokerstars.com/poker/room/prohibited/.
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Scams

There are people who will try to sell you partial or complete OpenHoldem-based
poker bot solutions. The same warning applies to these offers as to the $20 click-
Setup.exe-and-go poker bots. Ask yourself how much you would sell a complete
poker bot for if it was profitable and made you money every day, even while you
were sleeping? A simple calculation should clarify this point:

e Say you have a pokerbot that makes $2 per table per hour.

e Most sites allow you to run 4 tables simultaneously without issue. This
equates to $8 per hour.

e Further assume you run your bot 6 hours per day to better model human
play. That gives you $48 per casino per day.

e If you then run your bot 5 days per week, you stand to make $12,480 per
year.

Multiply that by the number of casinos you play at, and you have a reasonable
target selling price. Would you be willing to pay that amount of money for an
unproven, "complete", "winning" poker bot? How much do you think a $100 or
$500 "complete" poker bot is really worth?

There is a long history of people being scammed out of hard earned money for
"winning" poker bot solutions. Sometimes lots of money. Don’t be stupid...the
age-old maxim applies here: if it sounds too good to be true, it probably is.



Gray area

The hobby of poker botting is arguably a legal and moral gray area. While other
online real money activities actively allow and even encourage the use of bots
(stock trading, currency speculation, sports betting, etc), online poker has taken a
somewhat unusual stance on this topic. Some casinos will attempt to detect your
bots with various means, including spyware-like actions of scanning your hard
drives and taking screen shots, statistical analyses of mouse clicks, post-
analyzing hand actions for consistent behaviors and so on.

What this means, however, is that one must take caution when poker botting to
ensure that you protect yourself, your money balances, and your private
information on your computer. All of these anti-bot detection attempts can be
defeated, and this will be discussed further in the stealth section.

On the legality question, the legality of poker botting has not been court-tested to
date. Even if it was, some of these casinos believe they operate above the law
and can do whatever they want to your account at any time.

Elaboration on the fine points of these arguments is beyond the scope of this
document, but a vigorous discussion can be found on forums online, including
PokerAl (http://pokerai.org/pf3/viewforum.php?f=80). The truth is that as long
as casinos need to display the game state on your computer screen, there will be
a way to use a bot to play the game. Simple fact.
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References
OpenHoldem References

e Discussion forums: http://www.maxinmontreal.com/forums
e Binary package download site:

https://github.com/OpenHoldem/openholdembot/releases

e License, GPL v3: http://www.gnu.org/copyleft/gpl.html

e Source code: https://github.com/OpenHoldem

¢ Old source code (OpenHoldem 1.0 ... 7.7.3):
http://code.google.com/p/openholdembot/source

e Source instructions: http://www.maxinmontreal.com/forums/viewtopic.php?
f=113&t=3542

Other open source projects used in the OpenHoldem project

e Spirit parser library; http://www.boost.org

e HScrollListBox; Nebula Technologies, Inc.; http://www.nebutech.com

¢ Dynamic window resizing class; Paul DiLascia; MSDN Magazine — July
2001

e PokerEval library; https://gna.org/projects/pokersource/

e Hashing algorithm from Bob Jenkins;
http://burtleburtle.net/bob/hash/doobs.html

e Visual Leak Detector; http://dmoulding.googlepages.com/vld
e Normalized random distribution Java class; Indiana;

http://pokerai.org/pj2/index.php

e Scintilla source code editing component;_http://www.scintilla.org

e Scintilla MFC C++ wrapper class; Horst Briickner;
http://www.codeproject.com/editctrl/scintillawnd.asp?select=1475770

e Progress Indicator Dialog; P. GopalaKrishna;
http://www.codeproject.com/win32/UPDialog.asp

e Netscape-style preferences dialog; Chris Losinger;
http://www.codeproject.com/KB/tabs/saprefs.aspx

e Fast median search algorithm; Nicolas Devillard; Niklas Wirth;
http://ndevilla.free.fr/median/median/index.html

o A lightweight RPC library based on XML and HTTP; http://xmlrpc-

c.sourceforge.net/
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http://www.maxinmontreal.com/forums/viewtopic.php?f=113&t=3542
http://www.boost.org
http://www.nebutech.com
https://gna.org/projects/pokersource/
http://burtleburtle.net/bob/hash/doobs.html
http://dmoulding.googlepages.com/vld
http://pokerai.org/pj2/index.php
http://www.scintilla.org
http://www.codeproject.com/editctrl/scintillawnd.asp?select=1475770
http://www.codeproject.com/win32/UPDialog.asp
http://www.codeproject.com/KB/tabs/saprefs.aspx
http://ndevilla.free.fr/median/median/index.html
http://xmlrpc-c.sourceforge.net/

e A string-CRC-algorithm;
http://www.kernel.org/doc/Documentation/pcmcia/crc32hash.c

e MD5-checksum for files by Shaheer Abdulrahiman and "Napalm";
http://www.codeproject.com/Articles/32202/MD5-File-Creation-and-
Verification & http://www.rohitab.com/discuss/topic/21740-md5-hashing/

e Mersenne random algorithm by Makoto Matsumoto and Takuji Nishimura;

http://dmorse.github.io/simpatico/doc/html/mtrand_8h_source.html

Image sources

e http://40.media.tumblr.com/tumblr_lo17fgFYallgj5gvfol_500.jpg
Recommended tools

e PokerTH, an open-source poker simulator:
https://www.pokerth.net/download

e DDPoker, a freeware poker simulator: http://static.ddpoker.com/download/

e GNU CoreUtils, including head and tail to handle huge logs:
http://gnuwin32.sourceforge.net/packages/coreutils.htm

e GNU grep to filter log-files:
http://gnuwin32.sourceforge.net/packages/grep.htm

e AutolT, a freeware scripting language for tools like hoppers:
https://www.autoitscript.com/
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How OpenHoldem works
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Connecting to a table

As soon as you start OpenHoldem it will read all tablemaps in your scraper-
folder and parse them for the information that is necessary to connect to a table.
The auto-connector will then have a look for new tables that are not yet served
by other instances once per heartbeat and connect if it finds a new one. This all
happens automagically, however an explanation of what happens behind the
scenes is useful if you have problems connecting to your target poker window.
The following steps are taken to identify which windows on your screen are
valid poker tables.
iV
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1. Alist of all visible top level windows that have a non-blank caption is
collected



. Each window in this list is compared against each tablemap that you have
placed in your scraper directory. For each step that follows, if a non-match
is detected, OpenHoldem will then immediately move on to the next
window / tablemap.

. The size of the client portion of the window is compared to the clientsize
records in the tablemap. The window is considered a match if the tablemap
indicates the correct size as given by the record clientsize, or if the size is
within the size limits given by clientsizemin and clientsizemax. Example
from a real-world-tablemap:

//
// sizes
//

z$clientsizemin 400 300
z$clientsizemax 16600 1200
z$targetsize 800 600

. The window’s title text is compared to the keyword text filters provided by
titletext records in the tablemap. The window is considered a match if the
free-form text in any of the titletext records is found in the window’s title.
Additionally, if any negative !titletext records are present in the Table Map,
then a window is considered a non-match if the free-form text in any of the
negative !titletext records is found in the window’s title. Example:

s$titletext PartyPoker

. Optionally OpenHoldem will also compare tablepoints. These tablepoints
are useful to distinguish very similar tables that require different tablemaps,
for example 10-chair and 6-chair-tables. They can be distinguished by
placing a tablepoint at one of the chairs that does not exist for the other kind
of table.

. If OpenHoldem finds a matching pair of tablemap and table it will look in
the shared memory data-structures if the table gets already served by
another bot. If this is not the case OpenHoldem will connect to that table.
The connected table will then be moved to a free slot if the table-positioner
is enabled, resized if a targetsize is specified and the autoplayer will start

playing.



The Heartbeat-Cycle

Once OpenHoldem has been connected to a table, it will enter into a continuous
loop that performs a variety of actions. The cycle of these actions is described
here in order of their execution.

Action

Scrape window

Scraper
preprocessor

Create replay
frames

Calculate symbols

Validate game state

Evaluate the bot-
logic

Explanation

Ask the screen scraper engine to scrape and interpret the
current pixels on the poker window based on the
parameters in the loaded tablemap. The scraper will look
for example if a chair is occupied, if the player is sittong
out, what the players betsize is and so on. It then will hand
over this information to the game-state-engine.

OpenHoldems built-in scraper preprocessor will then
preprocess some textual input from the scraper; especially
title-string, bets and balances. For example it will remove
spaces inside numbers, replace commas inside numbers by
dots, replace outlandish currency-signs by dollars or
remove other superflous texts, such as “pot: (150 + 300)”.

If a replay frame is requested in preferences , OpenHoldem
will store an image file and a HTML-file in the replay-
directory for a future settion-review with OHReplay

Calculate the built-in OpenHoldem symbols that can be
accessed by the user-defined poker-logic.

If the validator is enabled in preferences , then it will check
the current game state for inconsistencies that are usually
caused by mis-scrapes or bad tablemaps.

If it is our turn and the scraper-engine saw enough stable
frames then OpenHoldem will evaluate the set of formulas
that got provided by the user.

e OH-script: f$alli..f$fold
e OpenPPL: f$preflop..f$river

This user-defined bot-logic usually resides in a plain-text
file with the extension *.ohf (OpenHoldem formula), *.oppl
(OpenPPL) or *.txt (also OpenPPL)



Handle spam

Autoplay

Wait

Evaluate any i86 regions, and dismiss any popups that
occlude the table.

If the autoplayer is engaged, then OpenHoldem will act:
press buttons, enter betsizes, move the slider. The
autoplayer will try to execute the most aggressive actions
first, then continue with less agressive ones, i.e. in the
following order:

f$alli

f$betpot_2_1 .. f$betpot_1_4
f$betsize

f$rais

f$call

f$check

f$fold

The autoplayer works — as the name suggests —
automatically, but the necessary actions differ a bit for each
casino, therefore the autoplayer can be customized with the
tablemap. For example you can tell how an old betsize
should be selected before a new one can be entered:

s$betsizeselectionmethod Click Drag

We will deal with that in the chapter about tablemaps.

Sleep for some time, then start the next cycle. The
heartbeat-sleeping-time can be specified in the preferences
and defaults to 750 ms. However the heartbeat delay is
somewhat flexible: we scrape faster if it is our turn to act
for faster reaction times and we sleep longer when we have
no cards (folded) or if we are not seated at all to optimize
CPU-usage.



The Bot Logic (OH-script)
OH-Script

Every bot needs some poker-specific logic to decide how to act. OpenHoldem
provides a basic scripting-language for that, which was inherited from
WinHoldem. The logic is action-centered, i.e. everytime it is your turn the
following basic questions have to be answered:

e “shall I go allin?” — f$alli (boolean, interpreting O as false and everything
else as true)

e “shall I click a betpot-button?” — f$betpot_2_1...f$betpot_1_4 for twice

betpot to 1/4 betpot.

“shall I raise, and how much?” — f$betsize

“shall I (min-)raise” — f$rais (mainly for Fixed Limit; boolean)

“shall I call” — f$call (boolean)

“shall T check” — f$check (boolean)

“shall I fold” — f$fold (boolean)

Per default f$check evaluates to true if it is free to call and f$fold is always true,
so if all questions were answered with O or false, your hand-will be check-
folded.



Formula Editor [7.8.0] Ficheck = |EI|5|

File Edit Help
D|l |><| EEE|
I I Calc | Auko |
&=l Autoplayer Functions 1 A Check whenever it is free to call
ifegp z (call == 0)
- Fehalli

- Fgbetpat_Z 1

- Fgbetpat_1 1

- Ffbetpot_3_4

- Ffbetpot_Z 3

- Ffbetpot_1_2

- Ffbetpot_1_3

- Ffbetpot_1_4

- Ffbetsize

- Ffrais

- Fcall

B Fhchieck

- F4Fold

- secondary Functions
- Hopper Functions
- Ini Functions

- Pridin Functions

- ICM Functions

- Debug Functions

--Hand Lists 4 I I _,I

- User Defined Functions ;
Emply I Fall I f4beep I fébetpot_2_1 I fébetsize I frais I Fcall  Fchioa | v

{ oy O ey Oy Oy O oy O |
b iy by b iy L Ly i )

Forriulas I Symbols I Apply | Close |

Line: 2, Col: 13 &

OH-script uses C(++)-style mathematical expressions, i.e. the same
mathematical operators like the C-programming-language and OpenHoldems
built-in symbols. An example:

#H#HTSsitout##
0 // 0=off 1=on
&& issittingin // 1 am sitting in

&& (betround==2 || betround==3) // it is the flop or turn
&& nopponentsdealt<=5 // 5 or less opponents



The DLL-extension

Every bot needs such a formula file, even if it is programmed in C++. There are
no standalone C++-bots; the user-DLL is just a programming extensions that
make it possible to extend the functionality of OpenHoldem by providing
additional symbols (constants and parameter-less functions). The very minimum
is a small OH-script or OpenPPL formula that redirects every primary function
to a DLL-function.

#H#notes#H#
// Very small OH-formula, that redirects
// primary functions to C++-functions in the user.DLL.

##fSalli##
dllsalli

##TSbetsize##
dll$betsize

#H#TPrais#H#
dll$rais

##HTScall##
dlls$call

In practice formulas can become arbitary complex, but those are the basic
principles you will need to understand. We will deal with the details of bot-
programming in the chapter about OH-script.

Parse-Time and Run-Time Errors

The OpenHoldem scripting language will detect various error conditions for you
and warn you of these conditions. Each time a formula is loaded, it is “parsed”
for correctness — if there are any syntactical errors upon this parse, then a
message box will be displayed that alerts you to the location of this error.
Additionally, several classes of run-time errors will be detected, including
divide-by-zero and infinite recursion. Note that the OH-Script language does not
support recursion in any form, due to the absence of the assignment operator and
function parameters to control the recursion depth.



Error x|

Recursion ko deep,
! Probably endless,
Stopping autoplayer,

Last Function: Ffbetsize

Default Bot

All OH-script-bots are self-contained. Once all questions f$alli .. f$fold have
been answered the best action is well-defined. Therefore OH-script does not
support a default-bot. “All power (and responsibilities) to the user” is the motto
of OH-script. Things are slightly different for OpenPPL, the other programming
language, however. An OpenPPL-bot might be “incomplete”. The end of a code-
section might be reached without a matching action being found, then the
default.bot will take over. We will talk about OpenPPL and this default-bot in the
next chapters briefly; all the details are in an extra handbook, the OpenPPL-
manual.



The Bot Logic (OpenPPL)

Since version 7.0 OpenHoldem provides an alternative way to program the bot-
logic: OpenPPL. PPL means: Poker Programming Language, an english-like
programming languge once designed by Shanky BonusBots. OpenPPL is
completely integrated and can be mixed with OH-script if desired. Once a non-
empty f$preflop function is present OpenHoldem will switch to OpenPPL-mode
and evaluate f$preflop, f$flop, f$turn and f$river instead of the OH-script
autoplayer-functions.

##ft$preflop##
WHEN hand$AA RaiseMax FORCE
WHEN hand$KK AND Raises = 0 AND Calls = 0 RaiseTo 3 FORCE

To support an easy start we wrote a separate OpenPPL-manual that is included in
every download of OpenHoldem.

Default Bot

An OpenPPL-bot might be “incomplete”. The end of a code-section might be
reached without a matching action being found, then the default.bot will take

over. We will talk about this default-bot in one of the next chapters briefly; all
the details are in an extra handbook, the OpenPPL-manual.



Backup Actions

In some situations it might be not possible to execute the users preferred action.
For example he chose bet 3/4 pot, but the casino does not provide a button for
3/4 pot. Then he usually wants to execute a similar action, in this case betpot ot
bet 2/3 pot. We call this a backup-action.

OH-Script and Backup-Actions

Long story short: OH-script does not provide any built-in backup-actions. The
OH-script-philosophy is: full control to the user. Therefore the end-user has to
care about backup-actions on his own and add e.g. a rule that makes
f$betpot_2_3 true if f$betpot_3_4 was true but could not get executed.

##fSbetpot_2_3##

// backup for betpot_3_4

fSpetpot_3_4

OR ... // rest of logic for 2/3 betpot

OpenPPL and Backup-Actions



OpenPPL backup-actions
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OpenPPL is different: there is no way to control each possible action separately
when you specify what to do on preflop, flop, turn or river. Only one action can
be chosen and simplicity was an important design-goal for OpenPPL. Therefore
backup-actions are built-in and work automatically. Most of them work the
conservative way: if one action fails OpenHoldem will choose the next, slightly
less aggressive action: so if betpot fails OpenHoldem will try to bet 3/4 pot, but
not twice the pot or even allin.

Aggressive Backup-Actions

Most backup-actions are conservative, but there are two aggressive exceptions:

e f$allin_on_betsize_balance_ratio: playing poker it happens regularly that a



preferred betsize is nearly allin. Then it usually does not make sense to bet
that amount and keep only very few chips left. We would be committed
anyway the next time we act, and with a larger bet we generate a little bit
more fold-equity. The function f$allin_on_betsize_balance_ratio controls
how large a bet has to be in comparison to the stack to turn the betsize into
an allin-action. If the value is 0.50 (meaning 50%) any bet that is larger
than 50 percent of our stack will cause an allin. This backup-action can be
used in OH-script too, because it can be completely controlled by the user.

e calling allin: in some cases it might be that an opponent puts us allin and
only calling and folding are possible. But our hero looked at his fine set of
aces and decided to “bet 2/3 pot for value”. OpenHoldem ended up folding.
What did happen? Well, some casinos don’t display a call button in this
case, but only allin and fold. The conservative sequence of backup-actions
therefore will finally (and successfully) try to fold. To make all the careless
newbies happy we therefore created an aggressive backup-action that turns
a call (or any raise) into an allin-action if only the two buttons fold and allin
are visible.

Attention! Danger!

Automatic beackup-actions are convenient. But the last example also illustrates
some danger. Let’s assume that hero does not have a set of aces, but a busted
hand. He reasons that the board does not hit villains range either, therefore he
goes for a poor bluff and decides for 2/3 betpot. Unfortunately villain already
raised allin and hero can only fold or call. Instead of a 2/3 potsized raise he will
call allin — with air.

Truly: this is dangerous, but we can’t make both users happy at the same time, so
we took care about the most common use-case: newbies who hold some value
and really want to put money into the pot, but don’t consider if villain is already
allin and don’t consider the options they really have. Please always remember:
There is no backup for your own thoughts and for your carefulness.



Hopper functions

Once every four seconds OpenHoldem will evaluate and execute some hopper-

functions.
Function

f$sitin

f$sitout
f$leave

f$close
f$rematch

f$autopost

f$rebuy

f$select formula_file

Explanation

OpenHoldem will click the sitin-button (i.e. the button witl
if f$sitin evaluates to true.

OpenHoldem will click the sitout-button if f$sitout evaluat
OpenHoldem will click the leave-button if f$leave evaluate

OpenHoldem will click the [x] in the titlebar of the table if
evaluates to true.

OpenHoldem will click the rematch-button if f$rematch ev

OpenHoldem will click the autopost-button if f$autopost e
true.

OpenHoldem will execute a user-defined rebuy-script if f$
to a positive target-amount (in dollars) and safety constrain
met. For the details please see the chapters about automatic
the preferences dialog for rebuys.

OpenHoldem evaluates this function once per handreset an
formula-file that got selected by the loadformula$XYZ-syr
file is expected to be in the bot_logic-directory. Example:

##fFPselect formula file##

WHEN (StackSize < 15) RETURN loadformula$push_f

WHEN issng RETURN loadformula$my_sng_bot$ohf FO



Log-Files

Sometimes the bot might take an unexpected decision, more rarely for bots in
production, but for sure regularly for bots in development. The reason can be
mis-scrapes (Table Map or improper system settings); it can be bad bot-logic; it
can even be a bug in OpenHoldem.

Many newbies will automatically assume the latter case. Whenever you
encounter a strange behaviour it is a good decision to make use of OpenHoldems
logging capabilities. OpenHoldem will generate a log file as it operates, less
detailed logs for production, more detailed logs for debugging. The verbosity of
the log can be set in the Preferences tabs Logging and Debugging. The log file
can be found at OpenHoldem\logs\oh_NN.log where NN is the session-ID.

Basic Info

On every autoplayer action OpenHolldem will create a section with some basic
info about the table-state, the decision taken and the action executed.

2015-09-10 08:17:35 - Version: 7.8.0
2015-09-10 08:17:35 - Chairs: 9

2015-09-10 08:17:35 - Userchair: 4
2015-09-10 08:17:35 - Holecards: 7d9c
2015-09-10 08:17:35 - Community: ..........
2015-09-10 08:17:35 - Handrank: 2
2015-09-10 08:17:35 - Hand: hcard
2015-09-10 08:17:35 - My balance: 2135.00
2015-09-10 08:17:35 - My currentbet: 80.00
2015-09-10 08:17:35 - To call: 0.00
2015-09-10 08:17:35 - Pot: 280.00
2015-09-10 08:18:19 - Big blind: 80.00
2015-09-10 08:18:19 - Big bet (FL): 160.00
2015-09-10 08:18:19 - f$betsize: 0.00
2015-09-10 08:18:19 - Formulas: FCK..
2015-09-10 08:18:19 - Buttons: F.KRA
2015-09-10 08:18:19 - Best action: f$call
2015-09-10 08:18:19 - Action taken: f$check

As you can see in this example the bot-logic decided to call, but there was no bet
to call and no call button either. So OpenHoldem finally checked (backup-
action).



Autoplayer Trace

If you want to go into detail the most useful part of the log is clearly the
autoplayer-trace. It helps you to investigatet the entire evaluation that caused a
decision. Let’s assume we have a f$alli-function that looks like that:

##TSallis#
f$HaveUnbeatableMonster

OR f$HaveSuperDuperDraw

OR f$PoorHeroIsPotCommitted

On evaluation of f$alli OpenHoldem will look up the three user-defined
functions (f$HaveUnbeatableMonster, ...), evaluate them and combine their
return-values to a final result. This leads to a simplified call-tree:
= 1.000 [Line 2/1791]
fSHavelUnbeatableMonster = 0.000 [Line 18/3976A]
f$HaveluperDuperDraw = 0.000 [Line 68/574]
fSPoorHeroIsPotCommitted = 1.000 [Line Z2/1837]

Each function that is one level indented got called by the next function above
that is one level less indented. Things would be easy (or a night-mare) if all code
was in one oversized function and all called symbols were black boxes. However
one of the advantages of OH-script and OpenPPL is that you can structure your
code and create functions on your own. Indeed OpenPPL provides several
hundred poker-logical functions that work out of the box. They are all available
as plain text, so that you can have a look at their code and OpenHoldem can log
their evaluation in detail. Let’s assume your user-defined function
f$HaveUnbeatableMonster is an easy one and just considers the winning
percentage (the built-in symbol prwin), f$HaveSuperDuperDraw uses the
OpenPPL-symbols HaveStraightDraw and HaveFlushDraw, whereas
f$PoorHeroIsPotCommitted uses Balance and Pot. Then the autoplayer-trace
could look like this:



F8ally = 0000 [Liine 241381 ]

—3f SHavelnbeatableMonster = 0.000 [Line 18/3976A]
Brwini= 8331

—)fSHaveSuperDuperDraw = 0.000 [Line A8/574]
HaveStraightDraw = 0.000 [Line 12/719]
HaveFlushDraw = 0.000 [Line 5/413]

3T SPoorHeroIsPotCommitted = 1.000 [Line 2/1837]
Balance = 12.000 [Line 7/857]

Pot = 86.500 [Line 3/3084|]

So the implementation and the evaluation of each symbol use some other
symbols that are one level deeper indented in the autoplayer-trace. In practice the
autoplayer-trace will get even more detailed. For example even a simple symbol
like Balance might need the user-chair, the size of the big-blind and some more.
But the principle is always the same and with a little bit experience the logs
become easy to read.

OpenPPL

OpenPPL works very similar to OH-script. Basic info and the autoplayer-trace
are the same.

Initializations

Most OpenPPL-symbols get calculated on the fly when you need them. But
some symbols require special initialization, exactly once per orbit when it is our
turn and the scraper saw enough stable frames. This is the case mainly for
counters like “Raises”, “Calls” and some more.

InitMemorySymbols = 0.000 [Line 18/3976]
TimeToInitMemorySymbols = 1.000 [Line 8/3921]
isfinalanswer = 1.000
GameStateChanged = 1.000 [Line 2/3928]
dealerchair = 4.000
me_re_MemOldGameStateDealerChair = 3.000
False = 0.000 [Line 1/230]
InitMissingSmallBlind = 0.000 [Line 2/772]
betround = 1.000
ConstBetRoundPreflop = 1.000 [Line 1/199]

You will see these initializations on top of the autoplayer-trace, i.e. below the



summary, but above f$preflop.
Main evaluations

After everything got initialized OpenHoldem will evaluate the main OpenPPL-
function for the current betround: f$preflop, f$flop, f$turn or f$river.

f$preflop = 11.000 [Line 93/2726]
StackSize = 26.688 [Line 1/1422]
StackSize = 26.688 [cached]
BigBlindSize = 80.000 [Line 1/1373]

betl = 80.000
BigBlindSize = 80.000 [cached]

listGpl = 1.000
listGp2 = 0.000
1istGp3 = 0.000

user_EarlyZone = 1.000

Raises = 1.000 [cached]

Calls = 0.000 [Line 1/630]
me_re_MemCalls = 0.000

Calls = 0.000 [cached]

BotsLastAction = -1000007.000 [Line 2/573]
None = -1000007.000 [cached]

Return Values

You might wonder, what the numbers mean:

f$preflop = 11.000

BotsLastAction = -1000007.000 [Line 2/573]
None = -1000007.00600

The evaluator-engine needs to handle three different type of final actions:

¢ betsizes (in big-blinds), encoded as positive numbers, so f$preflop = 11.000
in the example above means RaiseTo 11 (big blinds).

e percentaged potsized bets, encoded as small negative numbers. -0.666
means bet 2/3 pot.

¢ fixed actions, encoded as large negative numbers.

##Beep##
-1000000

##Fold##



-1000001

##Undefined_BetSize_Probably_Due_To_Misscraped_Pot_Defaulting_Tc
-1000002

##RaiseMin##
Raise

Altogether 25 named action-constants — too many to mention them here.
But they are in the OpenPPL-library which is a plain-text-file. Feel
welcome to have a look — there are many interesting things to discover.

Undefined Actions and Return Values

Whenever OpenHoldem reaches the end of a function it will evaluate a special
symbol “empty_expression__false_ zero__when_others_fold_force”. So it will
no longer continue silently with an “undefined” value like in the past. Instead it
will create a verbose log-file. This symbol always evaluates to zero, which is
also the encoding of “False” and “Fold”.

f$flop = 0.000 [Line 27/73]

empty_expression__false__zero__when_others_fold_force = 0.000
f$check = 1.000 [cached]
f$fold = 1.000 [cached]

So whenever you see this symbol in your log-files you know that your profile
does not handle the current situation. This regularly happens for so-called
“tweaks”, i.e. incomplete profiles, meant to be used on top of another one.
Folding a set of kings? No wonder, nothing to be tweaked, playing sets of kings
is easy. In such cases you have to complete your profile. Tweaking, completing
and combining profiles is explained in the OpenPPL-manual.

Autoplayer Actions

After the OpenPPL-decision gets calculated OpenHoldem translates it to OH-
script autoplayer-actions (plural because of backup-actions) and thereafter the
autoplayer works the normal way. That’s why you can see some OH-script
autoplayer-functions at the end of the autoplayer-trace, each one with a pre-
computed (“[cached]”) value. Please be aware that OpenHoldem — contrary to
OpenPPL — doesn’t use big-blinds for its calculations but dollars. So “RaiseTo
11” in the example above leads to a f$betsize of $880.



f$betsize = 880.000 [cached]

f$rais = 000 [cached]

f$call 000 [cached]

f$check = 1.000 [cached]
f$allin_on_betsize_balance_ratio = 0.000 [Line 5/1864]
f$fold = 1.000 [cached]

1.
1.

Errors and Warnings

Besides of the autoplayer-trace OpenHoldem logs all errors and warnings, i.e.:

e all shown error-messages

¢ all message-boxes that got suppressed by your preferences

e some more errors and warnings where an error-dialog would not be
appropriate.

Debug Messages

Debug messages are mainly meant for developers and for experienced users who
want to get more info about the way how OpenHoldem works internally. These
messages can be turned on with the Debugging-tab of the Preferences dialog.
They are very useful for finding and fixing bugs, but they are usually not needed
for most end-users. Below an example about blind-detection, blind-locking (for
stability) and detecting hand-resets.

2015-08-15 16:00:24 - [CHandresetDetector] Setting handnumber to []
2015-08-15 16:00:24 - [CHandresetDetector] Handreset by dealerchair:
2015-08-15 16:00:24 - [CHandresetDetector] Handreset by cards: false
2015-08-15 16:00:24 - [CHandresetDetector] Handreset by handnumber:
2015-08-15 16:00:24 - [CHandresetDetector] Handreset by community ca
2015-08-15 16:00:24 - [CHandresetDetector] Handreset by potsize: fal
2015-08-15 16:00:24 - [CHandresetDetector] Handreset by nopponentspl
2015-08-15 16:00:24 - [CHandresetDetector] Handreset by increasing k&
2015-08-15 16:00:24 - [CHandresetDetector] Handreset by changing bli
2015-08-15 16:00:24 - [CHandresetDetector] Handreset by new small bl
2015-08-15 16:00:24 - [CHandresetDetector] Methods firing this heart
2015-08-15 16:00:24 - [CHandresetDetector] Methods firing last 3 hea
2015-08-15 16:00:24 - [CHandresetDetector] Number of methods firing
2015-08-15 16:00:24 - [CHandresetDetector] Handreset found
2015-08-15 16:00:24 - [CHandresetDetector] Setting last dealerchair
2015-08-15 16:00:24 - [CSymbolEngineTablelLimits] CalcTableLimits()
2015-08-15 16:00:24 - [CSymbolEngineTablelLimits] ResetOnHeartbeat()
2015-08-15 16:00:24 - [CSymbolEngineTablelLimits] TableLimitsNeedToBe
2015-08-15 16:00:24 - [CBlindGuesser] Data from scraper (ttlimits, c



2015-08-15 16:00:24
2015-08-15 16:00:24
2015-08-15 16:00:24
2015-08-15 16:00:24
2015-08-15 16:00:24

[CBlindLevels] Trying to find best matching bl
[CBlindLevels] Perfect match found
[CBlindLevels] Blinds recognized as 5.00 / 10.
[CSymbolEngineTableLimits] AutoLockBlinds()
[CSymbolEngineTableLimits] blinds_locked_for_c

Logging for DLL

Usually OpenHoldem will stop going into more detail when it reaches a DLL
symbol, because DLL-functions and C-functions are a black-box for
OpenHoldem. However it is possible to enable DLL-logging, then OpenHoldem
will continue like in the axample above if the DLL-function calls back to OH-
script. Furthermore it is possible to log any user-defined messages from the DLL
to the standard OpenHoldem-log with a function from the DLL-interface:

EXE_IMPLEMENTS void _ stdcall WriteLog(char* format, ...);

Now if your head hurts be assured: things are half as hard once you have gained
a little bit experience.
The log-file knows the truth. True experts know the log-file.



Favourite Failures

This chapter will teach you about the most common beginners mistakes. They all
have been reported at least several times; solving these “problems” over and
over again has cost hundreds of newbies (and especially the forum-regulars!)
quite some time and nerves. But the good news is: these issues are easy to avoid
once you are aware of them. And the even better news: writing this manual took
some time (due to all these newbies ;-); in the mean-time we managed to prevent
these beginner mistakes and to auto-detect most of the rest. There even is a new
feature called “Problem Solver” that will assist you a little bit up to the point
where OpenHoldem is able to act.

Fie Edt DLL Perl {Froblem Sciver) Help

DRl &l Elol o] ml=l] wlal al

Problem Solver x|

GO0 NEWS:
- At least one tablemap in scraper Folder,

EAD MEWS:
- ou are nok connected to a kable,

To conneck ko a kable three conditions must be met;
- You need a tablemap For that casino and game-type.
- The tablesize musk be right.
- The titlestring must match,
If OpenHoldem does not connect, then vou have o Fix wour tablemap,

But it won’t hurt if you read on and learn to know these potential pitfalls.



OpenHoldem does not connect to the table

Reason: Table not recognized because of incorrect system-settings.
To recognize a table the following criteria have to match:

e size of the window

e table-title

e optional tablepoints r$tablepointX if you have two very similar maps for
the same casino, e.g. 6-max and 9-max.

Usually the problem is the window-size caused by “wrong” system-settings.
Tablepoints are rarely used, but you should be aware of their existence,
especially if you downloaded somebody elses map from the forum.



OpenHoldem does not play (I) and the autoplayer-
button can’t be enabled

Reason: No good input.
The autoplayer of all more recent versions (4.x+) will immediatelly be enabled
after connection to a table, but it can only act if the scraper recognizes your cards

and at least two buttons.



OpenHoldem does not play (II)

Reason: no stable input (“balance-stability” and “card-stability”)

One safety-measure to avoid incorrect plays is the option to wait for “balance-
stability”. Without reasonable input you can be sure to become a victim of the
GIGO-principle (garbage in — garbage out). The example below shows a
FullTilt mini-table, where the regions for player-names and balances partially
overlap.

There are several counter-meassures that will help you to deal with such issues:

avoid mini-tables

make sure, that regions don’t overlap

turn off all kind of animations

always use replay-frames for building tablemaps and for investigation if
you experience problems at a real casino.



OpenHoldem calls any hand

Reason: Tablemap does not detect bet amounts.

If OpenHoldem calls every hand — except maybe the strong ones — this is
probably neither a bug in OpenHoldem nor bad logic in the bot, but a problem
with the Tablemap or with your settings again: The TM does most probably not
recognize your opponents bet, so OpenHoldem thinks you have a free play and
calls.

Whenever you experience strange actions, you should ask yourself the following
questions (http:/forum.winholdem.net/wbb/viewtopic.php?f=38&t=12408):

e is the scraper reading the bet values correctly?

is the scraper reading my cardfaces correctly?

is the scraper reading opponent cardbacks correctly?

do the blind values look sane?

does the site provide handnumbers?

are my action buttons being seen when my turn arrives?

You can check the values for these symbols in the debug-tab of the formula-
editor.

betround
sblind

bblind
handnumber
nplayersdealt
myturnbits


http://forum.winholdem.net/wbb/viewtopic.php?f=38&t=12408
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If you want to investigate in detail how OpenHoldem did cho
should lookup the full autoplayer-trace in the log-file.

ose a decision, you



OpenHoldem pushes any hand

Reason: can’t connect to license server. ;-)
Just kidding — we don’t have any license server. But in other forums we have
seen dialogues like below:

Customer: OpenHoldem pushes every hand.

(some days later): Any response?

Admin: Our license server is down.

Customer: This can be the reason for allin?

Admin: Yes. One reason.

Customer: I bought early August. Now it is September.
Admin: Sorry. My partner is on holiday.



OpenHoldem does not work in ManualMode

Reason: Not your turn or userchair not recognized.

To work properly OpenHoldem must have recognized the userchair. Also some
symbols are only valid when it is your turn to act. So you should highlight some
buttons in ManualMode; just click them; usually they are grey, which means not

existent.



OpenHoldem executes the wrong action
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2016-12-25 10:48:24 - Version: 9.4.3.0
2016-12-25 10:48:24 - f$betsize: 65.00
2016-12-25 10:48:24 - Formulas: FCKR.
2016-12-25 10:48:24 - Buttons: FC..A

2016-12-25 10:48:24 - Best action: f$betsize
2016-12-25 10:48:24 - Action taken: f$call

Sometimes new users complain that OpenHoldem executes the wrong action.
The most common reason — after bad bot-logic — are “missing” buttons that
did not get recognized by the tablemap. In the example above no raise-button
could not be found that at many casinos gets used to confirm the betsize. As a
consequence OpenHoldem chose a so-called backup-action.



OpenHoldem acts multiple times

Reason: Improper bring-delay and scraper-delay.

The bring-delay should be somewhat smaller than the scraper-delay. Otherwise it
can happen that OpenHoldem acts but bring doesn’t display a new image in
time. So when the next heart-beat-cycle starts, OpenHoldem will scrape the
exact same game-state another time and act another time.

This problem has been improved by marking frames as unstable when
OpenHoldem acts, so OpenHoldem has to wait for a certain number of stable
frames again. However the problem may still appear, if your scraper- and bring-
delay do mismatch or if you don’t wait for stable frames.



OpenHoldem permanently clicks sitout / sitin

Reason: Tablemap does not correctly scrape sitin/sitout.

The tablemap probably does not correctly determine the state of the sitin- or
sitout-region; as a consequence the bot will think its action had no effect and will
try over and over again. There is a funny legend back from the ancient times of
WinHoldem or OPI: the tablemap (a built-in feature of the software at that time)
once again failed because of a casino-update. As a consequence lots of “players”
were suddenly sitting in and sitting out once per second. It must have been a
devilish joy for their opponents; innummerable bots got reported and finally
busted.

So always remember: Bots are very stupid and very volatile beings.

This can no longer happen as we execute the hopper functions only once every 4
seconds.



OpenScrape does recognize something, but
OpenHoldem does not (I)

Reason: Different versions of the same map.

A very common “bug”-report: some beginner has just fixed his first map and
complains that OpenScrape recognizes the bets, the fonts of the player names or
whatever; but OpenHoldem fails to do so. The reason is quite simple: he usually
has multiple versions of the map in his scraper-folder and has simply loaded the
wrong map. If you have the auto-connector enabled, OpenHoldem will load the
“first” map that fits.

This gets now prevented as OpenHoldem checks if multiple maps with the same
sitename exist.



OpenScrape does recognize something, but
OpenHoldem does not (II)

Reason: Halfmade tablemap

Scraping is the most time-consuming part of the heartbeat-cycle, so
OpenHoldem does implement some reasonable optimizations. It will only scrape
names, bets and balances of a certain chair, if that chair is occupied. If
OpenScrape and your tablemap are able to scrape those regions but
OpenHoldem does not do so, then you have most probably forgotten to define
pXseated or uXseated.

This gets now prevented, as OpenHoldem checks for complete tablemnaps.



OpenHoldem works locally, but not remotely with
bring

Reason: Different system configurations on your casino-machine and your bot-
machine.

It is a quite common beginners mistake to setup the casino-machine in a different
way than the bot-machine. The casino-client will be rendered in a different way,
so OpenHoldem will no longer be able to scrape the screenshots displayed by
Bring. If you don’t want to install OpenHoldem on the casino-machine to check
the settings, the only way to fix that problem is a careful manual walk-through
(experts could clone a VM or deploy some registry-settings).



OpenHoldem does not load my DLL (I).

Reason: Missing or incorrect libraries.

Most DLLs use external functionality and therefore depend on supporting
libraries. Most often this is msvcrt (MicroSoft Visual Studio C++ RunTime
Library). Also the correct version is important. OpenHoldem requires currently
Visual Studio 2010 Professional, but Perl needs 2005. Checking the
dependencies of your DLL with MicroSoft Dependency Walker will help. You
can downlaod this tool from http://www.dependencywalker.com/.



http://www.dependencywalker.com/

OpenHoldem does not load my DLL (II).

Reason: Libraries not found.

Even if you have all libraries installed, it might be, that your operating system
does not find your DLL or other required libraries. Windows uses the following
“Dynamic-Link Library Search Order”

1.
2.
3.

The directory from which the application loaded.

The current directory.

The system directory. Use the GetSystemDirectory function to get the path
of this directory.

The 16-bit system directory. There is no function that obtains the path of
this directory, but it is searched.

The Windows directory. Use the GetWindowsDirectory function to get the
path of this directory.

The directories that are listed in the PATH environment variable. Note that
this does not include the per-application path specified by the App Paths
registry key. The App Paths key is not used when computing the DLL
search path.

This is the default search order for Windows XP, SafeDllSearchMode disabled.
It might be different for your operating system or configuration. For details
please refer to http://msdn.microsoft.com/en-us/library/ms682586(VS.85).aspx.



http://msdn.microsoft.com/en-us/library/ms682586(VS.85).aspx

OpenHoldem checked, but didfold is true

Reason: TM does not recognize buttons correctly.

If you get a freeplay, it might be that your check-button (or a check/fold-button!)
is at the same location where usually the fold-button is located. If you have a
simple way to detect buttons (e.g. by colour) you probably will recognize that
button as fold. So OpenHoldem — not seeing a check-button — will check by
clicking “fold” and didfold will be true. Similar things can happen if buttons
move, e.g. a call-button at the raise-position when you can only fold or call allin.



History symbols do not work

Reason: Incorrect hand-reset.

Some symbols only require the current gamestate to be calculated (e.g.
dealerchair, balance, nbetstocall). Others (like didcallround1, nbetsround3 etc.)
require a complete game-history and will reset at the beginning of a new hand. If
they all are zero (or -1), you have probably caused an incorrect hand-reset, e.g.
by temporary occlusion. You should avoid occlusion by any means.

This problem has now practically disappeared, since OpenHoldem supports ten
different handreset-methods, but only accepts a hand-reset if multiple methods
fire at the same time.



When the blinds increase OpenHoldem keeps the old
values

Reason: tournament not recognized.

Detecting the blind values correctly is extremely important, as it affects all kinds
of other symbols. Therefore OpenHoldem provides the ability to automatically
lock the blinds as soon as they are known and reasonable. For the current hand
and (for cashgames) for the rest of the session (after several hands have been
played). As a consequence OpenHoldem needs to know if the current table
belongs to a tournament and the blinds may go up. In the past there has been a
tablemap-symbol r$istournament, but way too much beginners (and veterans
too!) mixed it up, so OpenHoldem detects tournaments now automatically based
on several different factors;

e tournament identifiers in the title (“Sit&Go”, “MTT”, “satellite”,
“qualifier”, ...)

¢ beautiful sum of chips at the table

e positive value of the symbol buyin (that can be read from the titlebar or
scraped from the table)

e scraped MTT_symbols like players_remaining.

However in some very rare cases it might be that all methods of recognizing a
tournament fail. Some casino tables don’t display helpful titles or have no titles
at all. The tablemap might not provide support for optional tournament
information and even the “beautiful sum of chips” might not fit if you connect in
the middle of an MTT. The methods of detecting tournaments still get fine-
tuned, so if you experience this problem please get in contact with us.
Istournament-help-threat:

http://www.maxinmontreal.com/forums/viewtopic.php?f=117&t=16104.


http://www.maxinmontreal.com/forums/viewtopic.php?f=117&t=16104

Pokerval does not work

Reason: Pokerval is a bitvector. You are probably confusing logical operations
and bitwise operations.

In short: boolean operations work on true/false-values; bitwise operations work
on long series of 0/1-values simultaneously. Lots of wisdom has been written
about both topics — too much to explain it here. If you don’t really understand
what I am talking about, then you really should take a pause from coding and
study the chapter about OH-script. There is no way around it.



PokerTracker does not work

Reason: Invalid Sitename in the TableMap

OpenHoldem supports Poker Tracker functionality for a dozen different casinos.
To query the correct stats OpenHoldem must know, at what casino you currently
play. This happens by the TableMap symbols sitename and network. Please refer
to the PokerTracker and TableMap section of this manual for a detailed
explanantion what to do.



Quickfolding AA and other unexpected plays

Reason: Unstable frames and careless coding.
Consider code like below:

#H11St77##
AA KK QQ
AKs AQs
AKo

##f$prefold##
((betround == 1) AND NOT 1ist77)

This code basically says: “do prefold, if is is preflop and I don’t have a very
great hand”. However you only get stable frames when it is your turn. So it
might be that you get a mis-scrape, e.g. occlusion by a rebuy-window. Or the
poker-room might update its display, temporarily showing only one of your
wonderful aces. So OpenHoldem can’t recognize your great hand and folds. To
avoid that problem, you need more fail-safe coding and explicitly specify the
hands to fold: “do prefold, if it is preflop and I have a trash-hand.”

##11st13##
720 ....

##f$prefold##
((betround == 1) AND 1ist13)

This way mis-scrapes will not be able to defeat your fine strategy. Instead a mis-
scrape will only keep f$prefold false and delay the folding of trash. The same
problem might occur in all functions that might act on unstable frames (when it
is not your turn), especially f$prefold, f$sitin, f$sitout, f$leave, f$rebuy and
f$chat.

This failure gets now prevented too, as OpenHoldem will will execute f$prefold
only if both cards are known. However: as you can see lots of things could go
wrong if you are careless. Therefore it is always a good idea to keep these
potential pitfalls in mind and prefer a conservative style of coding your bot.



OpenHoldem acts, but nothing happens (Windows 7)

Some people have the problem that OpenHoldem “does not act” despite the log
clearly shows the opposite:

2016-03-26 00:23:05 - Best action: f$betsize = 30.00
2016-03-26 00:23:05 - Action taken: f$betsize

The reason: OpenHoldem did act, but the casino did not react. As it turned out
this problem was caused by Windows user account control (UAC), that prevents
the generation of virtual keyboard events. OpenHoldem (or Bring) simply
missed the necessary right to generate mouse-clicks and keyboard-events. To fix
this just modify the permissions like below.
x|
ﬁmaall Compatibility  Security IDetails'i Prwiuu:"-.-’ersimi
Object name:  C:\Bringhbring exe
[FI0UD OF LS8l Names;

8 Autherticated Users
i SYSTEM

58 Adrinistratons mdmistratm]

To change pemissions, click Edit Edit._.

Permizsions for Llsers Eillowy [reny
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Fiead & execute

Read %

wfhite o
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For special pemissions or advancad settings, Advancsd
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ok | cCenest | e |

If all else fails run OpenHoldem as administrator.
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Installation and Setup
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Choosing an operating system

OpenHoldem has been originally designed to work on the 32-bit versions of
Microsoft’s Windows 2000 and Windows XP operating systems, but it supports
all later versions too (and Windows 2000 no longer). When choosing a botting
machine and an operating system the following points have to be considered:

e Does your favourite casino work at this system?

e How much resources — especially RAM — do the operating system and
the casino need? (CPU is secondary, as at least OpenHoldem doesn’t use
much computing power. The author of this manual page could easily 250-
table at one of his machines if there were no crappy casinos and no casino
security). Being leight-weight means that you could run multiple virtual
machines at one hardware for better stealth and/or multiple casinos at the
same time.

¢ Do you want to exchange tablemaps with other botters? (In the past most
tablemaps were designed for Windows 2000 classic style, but since the
introduction of automatic table-resizing most tablemaps work
independently of the desktop theme.)

e Does your favourite casino support overlapping tables? The ability to take
screenshots of partially or temporary hidden tables greatly improves the
quality of the input and significantly reduces the risk of incorrect decisions
if e.g. the table-hopper opens a new table that for a short moment overlaps
another table that requires action.

The ability to scrape overlapping tables is only available at the more modern
operating systems, but not at the leight-weight ones like Windows 2000 or
Windows XP. So each operating system has its pros and cons and unfortunately
there is no one that combines all the positive sides. So let’s have a look at a
concrete list.

e Windows 2000: completely outdated nowadays. MicroSoft ended support
for this operating system and most casinos require more modern operating
systems. Our compiler (MicroSoft Visual Studio 2015 Community Edition)
does no longer create code for this system either, so OpenHoldem (the
official version) no longer supports Windows 2000. If you really need it
you would have to downgrade the project files and compile on your own.

e Windows XP: just like Windows 2000 this operating system is a bit old, but



most casinos still support it and and many botters prefer it for its stability
and its small memory footprint. To reduce the memory usage even further
many botters install minimalistic leight-weight versions (called e.g. “Tiny
XP”).

Windows Vista: this operating system requires more resources than
Windows XP, it needs at least 512 MB RAM (but this won’t be enough, as
the system alredy usess 448 MB minimum)..But Windows Vista provides a
major advantage: scraping overlapping tables if the aero theme is enabled.
No longer any bad input due to occluded tables is a major advantage for any
screen-scraping poker-bot, that might out-weight the small disadvantages
Windows 7: considered more stable as Windows Vista and according to a
poll preferred by 40% of all botters nowadys. One common “problem” with
Windows 7 however is its restrictice user account control (UAC). Most
people finally chose to run OpenHoldem (and other botting software like
hopper and Bring) as administrator.

Windows 8: nearly unused in the botting-world, so we can’t really assess
this operating system.

Windows 10: this is the most stable version of Windows we have ever seen
and it supports overlapping tables out of the box. On the downside it needs
at least 2 GB of RAM, but RAM is cheap nowadys, so Windows 10 became
the preference of some experienced botters.



Configuring the operating system

OpenHoldem requires specific system settings in order to correctly intuit the
game state from the pixels on-screen, and to correctly take poker actions. They
have to be configured the right way before you can start working at your bot.
Newer versions of OpenHoldem help you with this task; they execute
automatical configuration checks and diagnose incorrect settings. However: you
shouldn’t rely completely on these configuration checks. Better get things right
in advance. And be extra careful, if you use a two-computer-stealth-setup: then it
is a must to setup both PCs in absolutely the same way.

Color depth

The display color depth must be set to 24-bit or 32-bit. Most Table Maps are
designed for 32-bit color depth, so your display should be set to that for
maximum compatibility with others’ work.

Colar quality

Display resolution

You need enough display resolution to contain all poker client windows. In
general, the minimum acceptable display resolution is 1024x768. The smaller
resolutions 800x600 and 640x480 do not have enough real estate to show both
the poker client and OpenHoldem without overlapping windows.

Font smoothing

Font smoothing must be turned off in order to interpret font pixels correctly. Our
objective is to interpret the pixels as presented by the poker client, and not post-
mangled by the operating system. To disable font smoothing: right click the
desktop, and choose Properties-->Appearance-->Effects. Disable smoothed fonts
in this dialog.



Text-Text

Font Smoothing disabled / Font Smoothing enabled from Notepad

Window style (themes)

Windows 2000 has only one window style. There are no themes, there is no
candy blue coloring around windows, so you are OK if you use Windows 2000.
With Windows XP (or later), it is suggested to use the “Classic” theme, which
will present windows in the same style as Windows 2000. You are of course free
to use whatever theme you want, but be aware that public Table Maps usually do
not work unless they are used with the same theme that they were designed for.
Most OpenHoldem botters use Windows 2000 or the Windows XP Classic
theme.

B New Text DocumsS[=1ES] 1 Nov Text ... (2 )[E)[X]
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Windows XP and ClearType

If you use Windows XP, it is recommended that you disable ClearType
(http://en.wikipedia.org/wiki/ClearType) fonts, for the same reason that we
suggest you disable font smoothing. Here is the link to the Microsoft web page
on how to do this:
http://www.microsoft.com/typography/cleartype/tuner/Step1.aspx .

Language settings
Your language settings affect the behaviour of your system in several ways:

e how to display special characters
e what to use as the decimal separator: dot or comma.
o the language used by your poker-client

Language settings may seem to be nearly irrelevant if you are a newbie, but


http://en.wikipedia.org/wiki/ClearType
http://www.microsoft.com/typography/cleartype/tuner/Step1.aspx

incorrect settings can affect the scraper engine and the autoplayer severly, even
up to complete failure. The only settings, that are guaranteed to work are english
text with US keyboard. Others may or may not be compatible. If you are new to
botting be smart and stay on the safe side; there have been more than enough
lengthy threads by desperate newbies — mostly caused by incorrect settings.

Document generated by eLyXer 1.2.5 (2013-03-10) on 2015-05-
10T00:27:23.147000
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Installing the software

OpenHoldem and its supporting applications do not come with an installer. This
is by design — installers tend to leave traces on your system, and in this hobby,
the less traces, the better. Stealth will be discussed in greater depth in a later
section, but this installer-less install is an important part of the stealth strategy.
Since you do not have an installer to do the work for you, there are several steps
you need to take to correctly configure the software on your machine:

1. Create your “OpenHoldem” base directory. For purposes of this
walkthrough, we will create this directory as “c:\mpb” (“My Poker Bot” —
clever, eh?). You can make this directory anything you want, however

2. Download the compiled binary packages. They can be found at the links in
the {References} section

3. Extract all the files from the compiled binary packages into the c:\mpb
directory, using WinRar, 7-zip or similar software. When done, your
directory should look something like below.

A documents

)logs

| )scraper GréfGe: 3,74 ME

3 dbghelp. di Dateien: License_GPLY3.htm, ManualMode Release Motes, kxt, ... 1.038 KB
%] keyvboard.di 100 KB
% keyboard, lib 3KE
%Manualrﬂude.exe 380 KB
%] mouse. di 84 KB
4 mouse. lib KB
M CHReplay exe 116 KB
& oHReplay.pdb 2.563 KB
QOpenHDIdem.exe 5.204 KB
4 OpenHoldem, lib 4 KB
& openHoldem.pdb 75,485 KB
£l Opentioldem,sun 12 KB
__";-'fi'OpenHu:uIdem_F‘reFerenu:es_FeeI_Free_tu:u_rename_this_FiIe_tu:u_whatever_yu:uu_likﬂ.INI 3KE
QOpenScrape.exe F00 KB
| %] perl_callback, di 7KE
i‘_ﬁ perl_callback.lib 3KE
ﬂ pokertracker_query_definitions. dll 120 KB
’fj pokertracker_query_definitions. lib 5 KB
@Rebuy.exe 262 KB
| %] scraper.di 60 KB
4 scraper lib 3KB
%] user.di 80 KB
il user lib 2KB

4. OpenHoldem got created with MicroSoft Visual Studio 2015 Community



Edition and needs some extra MicroSoft DLLs (dynamic link libraries).
Therefore you have to install the redistributable runtime-library from
MicroSoft: https://www.microsoft.com/en-us/download/details.aspx?
id=48145. You need the 32-bit-version, even if you have a 64-bit-system,
because OpenHoldem still supports older machines with 32 bits.


https://www.microsoft.com/en-us/download/details.aspx?id=48145

OpenHoldem Directory

A documents

)logs

| )scraper GréfGe: 3,74 ME

3 dbghelp. di Dateien: License_GPLY3.htm, ManualMode Release Motes, kxt, ... 1.038 KB
%] keyvboard.di 100 KB
% keyboard, lib 3KE
@Manualrﬂude.exe 380 KB
%] mouse. di 84 KB
4 mouse. lib KB
M CHReplay exe 116 KB
& oHReplay.pdb 2.563 KB
QOpenHDIdem.exe 5.204 KB
4 OpenHoldem, lib 4 KB
& openHoldem.pdb 75,485 KB
£l Opentioldem,sun 12 KB
__";'5'OpenHu:uIdem_F‘reFerenu:es_FeeI_Free_tu:u_rename_this_FiIe_tu:u_whatever_yu:uu_likﬂ.INI 3KE
QOpenScrape.exe F00 KB
| %] perl_callback, di 7KE
pf_ﬁ perl_callback.lib 3KE
ﬂ pokertracker_query_definitions. dll 120 KB
’fj pokertracker_query_definitions. lib 5 KB
@Rebuy.exe 262 KB
| %] scraper.di 60 KB
4 scraper lib 3KB
%] user.di 80 KB
il user lib 2KB

In the OpenHoldem directoryyou will find the following files and sub-
directories:

e OpenHoldem.exe, ManualMode.exe, OHReplay.exe, Rebuy.exe — these
are the main files for each of the programs in the OpenHoldem project.
Details on how to use each of these are throughout this manual.

e |versus.bin — this optional file is a large lookup table that is used by the
versus symbols. As the versus database is quite large and does not change it
is not included in the archives with recent executables. It is available at
https://github.com/OpenHoldem/openholdembot/blob/master/versus.bin/ver:
10-13.rar?raw=true and should be extracted to the OpenHoldem directory.

e A file with .ini extensions — this is the configuration file with your
preferred settings; OpenHoldem won’t store any information in the registry
but use an ini-file instead; it can be named whatever you like, OpenHoldem
will use it automatically, as long as there is only one ini-file in the directory.

¢ OpenHoldem_Manual.chm — this manual.



https://github.com/OpenHoldem/openholdembot/blob/master/versus.bin/versus.bin_for_OpenHoldem_2007-10-13.rar?raw=true

OpenPPL_Manual.chm — the OpenPPL manual.
pokertracker_query_definitions.dll — a small DLL that contains the queries
for all PokerTracker-symbols.

symbols_pokertracker.pdf — a short PDF-guide to the PokerTracker-
symbols. This is a separate document, because the concept of query-
definitions in a PokerTracker-DLL allows regular updates and fast additions
of new PokerTracker-symbols.

OpenPPL_Library.ohf — a plain-text library that contains the definition of
several 100 poker-logical symbols like StartingStacksize,
NumberOfRaisesOnTurn, HadTopPairOnFlop, Position, etc. The OpenPPL-
library will be loaded silently in the background and all symbols are
automatically available both for OpenPPL and OH-script-users.
Ldbghelp.dll — this is a Microsoft file that is used to produce memory
dumps on critical errors. These memory dumps are useful for the
developers to diagnose issues.

Lkeyboard.dll, mouse.dll, scraper.dll, user.dll — these files are all
extensions to OpenHoldem that you can use to customize the software.
More detail on all of these are provided in this document.

* lib-files — these are linker files, necessary to link executables and DLLs
against each other.

Files with .pdb extensions — these files contain the debug symbols that are
required if you want to diagnose crashes or simply trace execution in a
debugger. These files are usually not distributed with the executables as
most end-users don’t need them and the people who want to debug
OpenHoldem are usually able to create debug-executables on their own.
Documents-directory — this directory contains useful information like the
release-notes that document changes and the license-information (GPL v3).
Feel free to peruse these if you have problems falling asleep some night.
Logs — this directory contains the log-files of the OpenHoldem bots. The
logs are named “oh_0.log” .. “oh_24.1og”. The log-files provide very useful
information if you want to track down mis-plays or even bugs. To get the
correct file for a certain instance of OpenHoldem you can also use “Menu -
> Edit -> View Log File” and OpenHoldem will open a text-editor with the
correct log.

Hand_Histories — this directory contains auto-generated hand-histories for
poker-sites that don’t store hand-histories at your hard-drive.

Scraper — this directory contains the tablemaps for your favourite casinos.
Just add your new tablemaps there once they have been tested;
OpenHoldem will then load these tablemaps, so that its auto-connector will



be able to connect out-of-the box to any open table and start playing.



Finding a | Table Map

Table maps provide the OpenHoldem game state engine the instructions for
deriving the state of the game from the pixels on the screen. These files have the
“.tm” extension on them and reside in the “scraper” directory where they get
loaded automatically when OpenHoldem starts. The challenge with table maps is
that every casino needs its own map. In some cases, you might need different
maps for different game flavors. NL vs. FL, SNG vs. Ring, 10-seat vs. Heads-
Up, for example.

Maintaining thousands of tablemaps would be a more than full time job, and thus
instead we put the power in your hands; we provide Table Map creation tools
and testing tools to allow you to be self-sufficient. If you favour a casino is not
supported by any other bot or if your casino changes its display slightly you
don’t depend on anybody else. “OpenScrape” is the tool that helps you to adapt
your tablemap or to create a completely new one if you find a nice new casino or
game-type.



Tablemaps for simulators

Poker simulators are an easy starting point for every newbie and a good tool for
experienced users to develop and test bot-logic offline. As an additional benefit
their interface does not change, so their tablemaps don’t need any updates
OpenHoldem comes with a set of tablemaps for some offline simulators. .
OpenHoldem ManualMode seems to work out of the box at every system, but
some of the others need special settings: e.g. window size or screen resolution.
Please see the Readme files for details.

DDPoker, which is freeware and can be downloaded from
http://www.ddpoker.com/

OpenHoldem ManualMode, which is part of the OpenHoldem package
PokerAcademy

PokerSnowie

PokerTH, which is open-source and can be downloaded from
www.pokerth.net/



http://www.ddpoker.com/

Downloading the “official” tablemaps

Since version 13 OpenHoldem provides a tablemap-distribution-service for
“official” tablemaps. It requires the software: TortoiseSVN that you can get from
https://tortoisesvn.net/downloads.html.Once TortoiseSVN is installed you simply
execute the batch-script “Update_tablemaps.bat” and the latest tablemaps will be
downloaded into your scraper-directory.

bk _logic 15.12,2017 21:36
docurnents 27122017 19:04
scraper 17.12.2017 20:09
kools 30.11.2017 05:25

i | OpenHoldern_Preferences_ feel free_to_re..,  30,11,2017 08:25
B Update_Tablemaps.bat

FullTilt
etwork_888
§88
JSOF
etwork_Chico
BetOnline
SportsBetting
etwork_IPoker
Bet365
Betclic
Betfair
Ladhbrokes
Titan
etwork_Merge
arhon
etwork_MicroGaming
BetSafe
Betsson
etwork_Ongame
BestPoker
FullDeck
RedBet
RedKings
JhiteBet
etwork_PaiWangLuo
Bodog
Bovada
Ignition
etwork_PokerRevolution
BetUS
InterTops
etwork_Winning
mericasCardRoom
BlackChip
TruePoker
PartyPoker
PokerStars
Jdinamax.fr

Please don’t get fooled by this screenshot. The initial tablemap-distribution-
service might contain some tablemaps less, but soon it will provide some dozen
tablemaps for nearly all casinos and game-types. Our generous users make it
happen.



https://tortoisesvn.net/downloads.html

Using the “official” tablemaps

All “official” tablemaps have been tested before release. The following setup is
recommended if you are a beginner:

any version of Windows should be OK, though the maps have been tested
with Windows 7

colour-depth of 24 or 32-bit is mandatory

any screen-resolution should be OK, though the maps have been tested at
1024x768, as this resolution gets supported by nearly all machines.

turning font-smoothing and clear-type fonts off is recommended. Some
tablemaps use “fuzzy fonts” and accept some differences, but other
tablemaps require an exact match.

window-style (size of window-borders and titlebar) should no longer matter
nowadays, as OpenHoldem cares only about the client-area of the table and
good casinos do the same. If in doubt use the old Windows 2000 classic
style.

Furthermore we recommend the following casino settings:

default table-theme and background-colour, because we want you to
configure as less as possible

either default-size or mini-size (the tablemaps are able to resize the table,
but first they have to connect to it)

avatars turned off

animatzions turned off

To ease the setup every real-world tablemap comes with two anonymised replay-
frames (call them “screen-shots”) that illustrate the correct setup. One replay-
frame before connection and resizing, the other one after connection when it is
heros turn postflop and some cards and the buttons are visible.



What if my casino is not yet supported?

If the “official” tablemaps do not yet support your favourite casino and
gametype then chances are good that you will find a map in our forum at
http://www.maxinmontreal.com/

I W

OpenHoldem

OpenHoldem Table Map School

Vo Scraping and OCR forum
@ Learn how to create and fix tablemaps 1646 11946

Moderators: Ares®, Nick Coldhand, Cpenlvlods

. Free and working Tablemaps
(Q_l) Created / fixed and contributed by our users 140 1478

Moderator: Openiods

Our users have posted several hundred tablemaps in the forum. Most probably

your favourite casino and game-type is already covered. We simply did not yet
have the time to test all these maps and make them “official”. If you find a map
that makes you happy you can help us:

e testit

e suggest it

e provide two replay-frames, one before connection and one when it is your
turn postflop (shoot them with OpenReplayShooter; this tool creates
HTML-files without any odentifying info, this makes anonymisation of the
frames less work).


http://www.maxinmontreal.com/

What if a tablemap does not work?

Don’t worry. Fixing an existing map is often relative easy. It regularly comes
down to adjusting a balance-region by some pixels or selecting a different colour
for a font. These little fixes can be done by every dedicated newby. The chapter
about tablemapping.explains the finer points in more depth and you will find
some help in the tablemap school too.



1 Uninstallation

We hope you will never have to uninstall OpenHoldem on any of your machines.
However, we often see enthusiastic newbies who download OpenHoldem and
naively install it to their one and only machine without any attempts to stealth it.
And then they ask how they can get their computer clean again — be it that they
failed and want to play manually again or they want to create a clean setup for
production.

Probably it is too late — you have already been flagged by your favourite
casino. Anyway — the “best” way to get your PC “clean” again without a
reinstallation:

e Remove the complete installation directory and all other botting-related
files you may have on your computer: executables, formulae, tablemaps,
archives, logs, etc.

e Delete any desktop icons and delete any startmenu shortcut (if you have
created them) .

e OpenHoldem (version 4.x+) no longer uses the registry to store its
preferences. However Windows stores some information like last recently
used files. Take a registry-editor like regedit.exe and search for
“openholdem”, “openscrape”, “manualmode”, “.ohf”, “.oppl”, “.tm”,
“maxinmontreal” and maybe some others.

e Wipe your browser cache.

Document generated by eLyXer 1.2.5 (2013-03-10) on 2015-05-
09T23:19:45.038000
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GNU GENERAL PUBLIC LICENSE

Version 3, 29 June 2007
Copyright © 2007 Free Software Foundation, Inc. <http://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

Preamble

The GNU General Public License is a free, copyleft license for software and
other kinds of works.

The licenses for most software and other practical works are designed to take
away your freedom to share and change the works. By contrast, the GNU
General Public License is intended to guarantee your freedom to share and
change all versions of a program--to make sure it remains free software for all its
users. We, the Free Software Foundation, use the GNU General Public License
for most of our software; it applies also to any other work released this way by
its authors. You can apply it to your programs, too.

When we speak of free software, we are referring to freedom, not price. Our
General Public Licenses are designed to make sure that you have the freedom to
distribute copies of free software (and charge for them if you wish), that you
receive source code or can get it if you want it, that you can change the software
or use pieces of it in new free programs, and that you know you can do these
things.

To protect your rights, we need to prevent others from denying you these rights
or asking you to surrender the rights. Therefore, you have certain responsibilities
if you distribute copies of the software, or if you modify it: responsibilities to
respect the freedom of others.

For example, if you distribute copies of such a program, whether gratis or for a
fee, you must pass on to the recipients the same freedoms that you received. You
must make sure that they, too, receive or can get the source code. And you must
show them these terms so they know their rights.


http://fsf.org/

Developers that use the GNU GPL protect your rights with two steps: (1) assert
copyright on the software, and (2) offer you this License giving you legal
permission to copy, distribute and/or modify it.

For the developers' and authors' protection, the GPL clearly explains that there is
no warranty for this free software. For both users' and authors' sake, the GPL
requires that modified versions be marked as changed, so that their problems
will not be attributed erroneously to authors of previous versions.

Some devices are designed to deny users access to install or run modified
versions of the software inside them, although the manufacturer can do so. This
is fundamentally incompatible with the aim of protecting users' freedom to
change the software. The systematic pattern of such abuse occurs in the area of
products for individuals to use, which is precisely where it is most unacceptable.
Therefore, we have designed this version of the GPL to prohibit the practice for
those products. If such problems arise substantially in other domains, we stand
ready to extend this provision to those domains in future versions of the GPL, as
needed to protect the freedom of users.

Finally, every program is threatened constantly by software patents. States
should not allow patents to restrict development and use of software on general-
purpose computers, but in those that do, we wish to avoid the special danger that
patents applied to a free program could make it effectively proprietary. To
prevent this, the GPL assures that patents cannot be used to render the program
non-free.

The precise terms and conditions for copying, distribution and modification
follow.

TERMS AND CONDITIONS
0. Definitions.

“This License” refers to version 3 of the GNU General Public License.

“Copyright” also means copyright-like laws that apply to other kinds of works,
such as semiconductor masks.

“The Program” refers to any copyrightable work licensed under this License.



Each licensee is addressed as “you”. “Licensees” and “recipients” may be
individuals or organizations.

To “modify” a work means to copy from or adapt all or part of the work in a
fashion requiring copyright permission, other than the making of an exact copy.
The resulting work is called a “modified version” of the earlier work or a work
“based on” the earlier work.

A “covered work” means either the unmodified Program or a work based on the
Program.

To “propagate” a work means to do anything with it that, without permission,
would make you directly or secondarily liable for infringement under applicable
copyright law, except executing it on a computer or modifying a private copy.
Propagation includes copying, distribution (with or without modification),
making available to the public, and in some countries other activities as well.

To “convey” a work means any kind of propagation that enables other parties to
make or receive copies. Mere interaction with a user through a computer
network, with no transfer of a copy, is not conveying.

An interactive user interface displays “Appropriate Legal Notices” to the extent
that it includes a convenient and prominently visible feature that (1) displays an
appropriate copyright notice, and (2) tells the user that there is no warranty for
the work (except to the extent that warranties are provided), that licensees may
convey the work under this License, and how to view a copy of this License. If
the interface presents a list of user commands or options, such as a menu, a
prominent item in the list meets this criterion.

1. Source Code.

The “source code” for a work means the preferred form of the work for making
modifications to it. “Object code” means any non-source form of a work.

A “Standard Interface” means an interface that either is an official standard
defined by a recognized standards body, or, in the case of interfaces specified for
a particular programming language, one that is widely used among developers
working in that language.



The “System Libraries” of an executable work include anything, other than the
work as a whole, that (a) is included in the normal form of packaging a Major
Component, but which is not part of that Major Component, and (b) serves only
to enable use of the work with that Major Component, or to implement a
Standard Interface for which an implementation is available to the public in
source code form. A “Major Component”, in this context, means a major
essential component (kernel, window system, and so on) of the specific
operating system (if any) on which the executable work runs, or a compiler used
to produce the work, or an object code interpreter used to run it.

The “Corresponding Source” for a work in object code form means all the
source code needed to generate, install, and (for an executable work) run the
object code and to modify the work, including scripts to control those activities.
However, it does not include the work's System Libraries, or general-purpose
tools or generally available free programs which are used unmodified in
performing those activities but which are not part of the work. For example,
Corresponding Source includes interface definition files associated with source
files for the work, and the source code for shared libraries and dynamically
linked subprograms that the work is specifically designed to require, such as by
intimate data communication or control flow between those subprograms and
other parts of the work.

The Corresponding Source need not include anything that users can regenerate
automatically from other parts of the Corresponding Source.

The Corresponding Source for a work in source code form is that same work.
2. Basic Permissions.

All rights granted under this License are granted for the term of copyright on the
Program, and are irrevocable provided the stated conditions are met. This
License explicitly affirms your unlimited permission to run the unmodified
Program. The output from running a covered work is covered by this License
only if the output, given its content, constitutes a covered work. This License
acknowledges your rights of fair use or other equivalent, as provided by
copyright law.

You may make, run and propagate covered works that you do not convey,
without conditions so long as your license otherwise remains in force. You may



convey covered works to others for the sole purpose of having them make
modifications exclusively for you, or provide you with facilities for running
those works, provided that you comply with the terms of this License in
conveying all material for which you do not control copyright. Those thus
making or running the covered works for you must do so exclusively on your
behalf, under your direction and control, on terms that prohibit them from
making any copies of your copyrighted material outside their relationship with
you.

Conveying under any other circumstances is permitted solely under the
conditions stated below. Sublicensing is not allowed; section 10 makes it
unnecessary.

3. Protecting Users' Legal Rights From Anti-Circumvention Law.

No covered work shall be deemed part of an effective technological measure
under any applicable law fulfilling obligations under article 11 of the WIPO
copyright treaty adopted on 20 December 1996, or similar laws prohibiting or
restricting circumvention of such measures.

When you convey a covered work, you waive any legal power to forbid
circumvention of technological measures to the extent such circumvention is
effected by exercising rights under this License with respect to the covered work,
and you disclaim any intention to limit operation or modification of the work as
a means of enforcing, against the work's users, your or third parties' legal rights
to forbid circumvention of technological measures.

4. Conveying Verbatim Copies.

You may convey verbatim copies of the Program's source code as you receive it,
in any medium, provided that you conspicuously and appropriately publish on
each copy an appropriate copyright notice; keep intact all notices stating that this
License and any non-permissive terms added in accord with section 7 apply to
the code; keep intact all notices of the absence of any warranty; and give all
recipients a copy of this License along with the Program.

You may charge any price or no price for each copy that you convey, and you
may offer support or warranty protection for a fee.



5. Conveying Modified Source Versions.

You may convey a work based on the Program, or the modifications to produce
it from the Program, in the form of source code under the terms of section 4,
provided that you also meet all of these conditions:

e a) The work must carry prominent notices stating that you modified it, and
giving a relevant date.

¢ b) The work must carry prominent notices stating that it is released under
this License and any conditions added under section 7. This requirement
modifies the requirement in section 4 to “keep intact all notices”.

¢ ) You must license the entire work, as a whole, under this License to
anyone who comes into possession of a copy. This License will therefore
apply, along with any applicable section 7 additional terms, to the whole of
the work, and all its parts, regardless of how they are packaged. This
License gives no permission to license the work in any other way, but it
does not invalidate such permission if you have separately received it.

e d) If the work has interactive user interfaces, each must display Appropriate
Legal Notices; however, if the Program has interactive interfaces that do not
display Appropriate Legal Notices, your work need not make them do so.

A compilation of a covered work with other separate and independent works,
which are not by their nature extensions of the covered work, and which are not
combined with it such as to form a larger program, in or on a volume of a
storage or distribution medium, is called an “aggregate” if the compilation and
its resulting copyright are not used to limit the access or legal rights of the
compilation's users beyond what the individual works permit. Inclusion of a
covered work in an aggregate does not cause this License to apply to the other
parts of the aggregate.

6. Conveying Non-Source Forms.

You may convey a covered work in object code form under the terms of sections
4 and 5, provided that you also convey the machine-readable Corresponding
Source under the terms of this License, in one of these ways:

e a) Convey the object code in, or embodied in, a physical product (including
a physical distribution medium), accompanied by the Corresponding Source
fixed on a durable physical medium customarily used for software



interchange.

¢ b) Convey the object code in, or embodied in, a physical product (including
a physical distribution medium), accompanied by a written offer, valid for
at least three years and valid for as long as you offer spare parts or customer
support for that product model, to give anyone who possesses the object
code either (1) a copy of the Corresponding Source for all the software in
the product that is covered by this License, on a durable physical medium
customarily used for software interchange, for a price no more than your
reasonable cost of physically performing this conveying of source, or (2)
access to copy the Corresponding Source from a network server at no
charge.

e ) Convey individual copies of the object code with a copy of the written
offer to provide the Corresponding Source. This alternative is allowed only
occasionally and noncommercially, and only if you received the object code
with such an offer, in accord with subsection 6b.

¢ d) Convey the object code by offering access from a designated place
(gratis or for a charge), and offer equivalent access to the Corresponding
Source in the same way through the same place at no further charge. You
need not require recipients to copy the Corresponding Source along with
the object code. If the place to copy the object code is a network server, the
Corresponding Source may be on a different server (operated by you or a
third party) that supports equivalent copying facilities, provided you
maintain clear directions next to the object code saying where to find the
Corresponding Source. Regardless of what server hosts the Corresponding
Source, you remain obligated to ensure that it is available for as long as
needed to satisfy these requirements.

¢ ¢) Convey the object code using peer-to-peer transmission, provided you
inform other peers where the object code and Corresponding Source of the
work are being offered to the general public at no charge under subsection
6d.

A separable portion of the object code, whose source code is excluded from the
Corresponding Source as a System Library, need not be included in conveying
the object code work.

A “User Product” is either (1) a “consumer product”, which means any tangible
personal property which is normally used for personal, family, or household
purposes, or (2) anything designed or sold for incorporation into a dwelling. In
determining whether a product is a consumer product, doubtful cases shall be



resolved in favor of coverage. For a particular product received by a particular
user, “normally used” refers to a typical or common use of that class of product,
regardless of the status of the particular user or of the way in which the
particular user actually uses, or expects or is expected to use, the product. A
product is a consumer product regardless of whether the product has substantial
commercial, industrial or non-consumer uses, unless such uses represent the only
significant mode of use of the product.

“Installation Information” for a User Product means any methods, procedures,
authorization keys, or other information required to install and execute modified
versions of a covered work in that User Product from a modified version of its
Corresponding Source. The information must suffice to ensure that the continued
functioning of the modified object code is in no case prevented or interfered with
solely because modification has been made.

If you convey an object code work under this section in, or with, or specifically
for use in, a User Product, and the conveying occurs as part of a transaction in
which the right of possession and use of the User Product is transferred to the
recipient in perpetuity or for a fixed term (regardless of how the transaction is
characterized), the Corresponding Source conveyed under this section must be
accompanied by the Installation Information. But this requirement does not
apply if neither you nor any third party retains the ability to install modified
object code on the User Product (for example, the work has been installed in
ROM).

The requirement to provide Installation Information does not include a
requirement to continue to provide support service, warranty, or updates for a
work that has been modified or installed by the recipient, or for the User Product
in which it has been modified or installed. Access to a network may be denied
when the modification itself materially and adversely affects the operation of the
network or violates the rules and protocols for communication across the
network.

Corresponding Source conveyed, and Installation Information provided, in
accord with this section must be in a format that is publicly documented (and
with an implementation available to the public in source code form), and must
require no special password or key for unpacking, reading or copying.

7. Additional Terms.



“Additional permissions” are terms that supplement the terms of this License by
making exceptions from one or more of its conditions. Additional permissions
that are applicable to the entire Program shall be treated as though they were
included in this License, to the extent that they are valid under applicable law. If
additional permissions apply only to part of the Program, that part may be used
separately under those permissions, but the entire Program remains governed by
this License without regard to the additional permissions.

When you convey a copy of a covered work, you may at your option remove any
additional permissions from that copy, or from any part of it. (Additional
permissions may be written to require their own removal in certain cases when
you modify the work.) You may place additional permissions on material, added
by you to a covered work, for which you have or can give appropriate copyright
permission.

Notwithstanding any other provision of this License, for material you add to a
covered work, you may (if authorized by the copyright holders of that material)
supplement the terms of this License with terms:

¢ a) Disclaiming warranty or limiting liability differently from the terms of
sections 15 and 16 of this License; or

¢ b) Requiring preservation of specified reasonable legal notices or author
attributions in that material or in the Appropriate Legal Notices displayed
by works containing it; or

e () Prohibiting misrepresentation of the origin of that material, or requiring
that modified versions of such material be marked in reasonable ways as
different from the original version; or

¢ d) Limiting the use for publicity purposes of names of licensors or authors
of the material; or

¢ ¢) Declining to grant rights under trademark law for use of some trade
names, trademarks, or service marks; or

¢ f) Requiring indemnification of licensors and authors of that material by
anyone who conveys the material (or modified versions of it) with
contractual assumptions of liability to the recipient, for any liability that
these contractual assumptions directly impose on those licensors and
authors.

All other non-permissive additional terms are considered “further restrictions”
within the meaning of section 10. If the Program as you received it, or any part



of it, contains a notice stating that it is governed by this License along with a
term that is a further restriction, you may remove that term. If a license
document contains a further restriction but permits relicensing or conveying
under this License, you may add to a covered work material governed by the
terms of that license document, provided that the further restriction does not
survive such relicensing or conveying.

If you add terms to a covered work in accord with this section, you must place,
in the relevant source files, a statement of the additional terms that apply to those
files, or a notice indicating where to find the applicable terms.

Additional terms, permissive or non-permissive, may be stated in the form of a
separately written license, or stated as exceptions; the above requirements apply
either way.

8. Termination.

You may not propagate or modify a covered work except as expressly provided
under this License. Any attempt otherwise to propagate or modify it is void, and
will automatically terminate your rights under this License (including any patent
licenses granted under the third paragraph of section 11).

However, if you cease all violation of this License, then your license from a
particular copyright holder is reinstated (a) provisionally, unless and until the
copyright holder explicitly and finally terminates your license, and (b)
permanently, if the copyright holder fails to notify you of the violation by some
reasonable means prior to 60 days after the cessation.

Moreover, your license from a particular copyright holder is reinstated
permanently if the copyright holder notifies you of the violation by some
reasonable means, this is the first time you have received notice of violation of
this License (for any work) from that copyright holder, and you cure the
violation prior to 30 days after your receipt of the notice.

Termination of your rights under this section does not terminate the licenses of
parties who have received copies or rights from you under this License. If your
rights have been terminated and not permanently reinstated, you do not qualify
to receive new licenses for the same material under section 10.



9. Acceptance Not Required for Having Copies.

You are not required to accept this License in order to receive or run a copy of
the Program. Ancillary propagation of a covered work occurring solely as a
consequence of using peer-to-peer transmission to receive a copy likewise does
not require acceptance. However, nothing other than this License grants you
permission to propagate or modify any covered work. These actions infringe
copyright if you do not accept this License. Therefore, by modifying or
propagating a covered work, you indicate your acceptance of this License to do
sO.

10. Automatic Licensing of Downstream Recipients.

Each time you convey a covered work, the recipient automatically receives a
license from the original licensors, to run, modify and propagate that work,
subject to this License. You are not responsible for enforcing compliance by
third parties with this License.

An “entity transaction” is a transaction transferring control of an organization, or
substantially all assets of one, or subdividing an organization, or merging
organizations. If propagation of a covered work results from an entity
transaction, each party to that transaction who receives a copy of the work also
receives whatever licenses to the work the party's predecessor in interest had or
could give under the previous paragraph, plus a right to possession of the
Corresponding Source of the work from the predecessor in interest, if the
predecessor has it or can get it with reasonable efforts.

You may not impose any further restrictions on the exercise of the rights granted
or affirmed under this License. For example, you may not impose a license fee,
royalty, or other charge for exercise of rights granted under this License, and you
may not initiate litigation (including a cross-claim or counterclaim in a lawsuit)
alleging that any patent claim is infringed by making, using, selling, offering for
sale, or importing the Program or any portion of it.

11. Patents.

A “contributor” is a copyright holder who authorizes use under this License of
the Program or a work on which the Program is based. The work thus licensed is



called the contributor's “contributor version”.

A contributor's “essential patent claims” are all patent claims owned or
controlled by the contributor, whether already acquired or hereafter acquired,
that would be infringed by some manner, permitted by this License, of making,
using, or selling its contributor version, but do not include claims that would be
infringed only as a consequence of further modification of the contributor
version. For purposes of this definition, “control” includes the right to grant
patent sublicenses in a manner consistent with the requirements of this License.

Each contributor grants you a non-exclusive, worldwide, royalty-free patent
license under the contributor's essential patent claims, to make, use, sell, offer
for sale, import and otherwise run, modify and propagate the contents of its
contributor version.

In the following three paragraphs, a “patent license” is any express agreement or
commitment, however denominated, not to enforce a patent (such as an express
permission to practice a patent or covenant not to sue for patent infringement).
To “grant” such a patent license to a party means to make such an agreement or
commitment not to enforce a patent against the party.

If you convey a covered work, knowingly relying on a patent license, and the
Corresponding Source of the work is not available for anyone to copy, free of
charge and under the terms of this License, through a publicly available network
server or other readily accessible means, then you must either (1) cause the
Corresponding Source to be so available, or (2) arrange to deprive yourself of
the benefit of the patent license for this particular work, or (3) arrange, in a
manner consistent with the requirements of this License, to extend the patent
license to downstream recipients. “Knowingly relying” means you have actual
knowledge that, but for the patent license, your conveying the covered work in a
country, or your recipient's use of the covered work in a country, would infringe
one or more identifiable patents in that country that you have reason to believe
are valid.

If, pursuant to or in connection with a single transaction or arrangement, you
convey, or propagate by procuring conveyance of, a covered work, and grant a
patent license to some of the parties receiving the covered work authorizing
them to use, propagate, modify or convey a specific copy of the covered work,
then the patent license you grant is automatically extended to all recipients of the



covered work and works based on it.

A patent license is “discriminatory” if it does not include within the scope of its
coverage, prohibits the exercise of, or is conditioned on the non-exercise of one
or more of the rights that are specifically granted under this License. You may
not convey a covered work if you are a party to an arrangement with a third
party that is in the business of distributing software, under which you make
payment to the third party based on the extent of your activity of conveying the
work, and under which the third party grants, to any of the parties who would
receive the covered work from you, a discriminatory patent license (a) in
connection with copies of the covered work conveyed by you (or copies made
from those copies), or (b) primarily for and in connection with specific products
or compilations that contain the covered work, unless you entered into that
arrangement, or that patent license was granted, prior to 28 March 2007.

Nothing in this License shall be construed as excluding or limiting any implied
license or other defenses to infringement that may otherwise be available to you
under applicable patent law.

12. No Surrender of Others' Freedom.

If conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not excuse you
from the conditions of this License. If you cannot convey a covered work so as
to satisfy simultaneously your obligations under this License and any other
pertinent obligations, then as a consequence you may not convey it at all. For
example, if you agree to terms that obligate you to collect a royalty for further
conveying from those to whom you convey the Program, the only way you could
satisfy both those terms and this License would be to refrain entirely from
conveying the Program.

13. Use with the GNU Affero General Public License.

Notwithstanding any other provision of this License, you have permission to link
or combine any covered work with a work licensed under version 3 of the GNU
Affero General Public License into a single combined work, and to convey the
resulting work. The terms of this License will continue to apply to the part which
is the covered work, but the special requirements of the GNU Affero General



Public License, section 13, concerning interaction through a network will apply
to the combination as such.

14. Revised Versions of this License.

The Free Software Foundation may publish revised and/or new versions of the
GNU General Public License from time to time. Such new versions will be
similar in spirit to the present version, but may differ in detail to address new
problems or concerns.

Each version is given a distinguishing version number. If the Program specifies
that a certain numbered version of the GNU General Public License “or any later
version” applies to it, you have the option of following the terms and conditions
either of that numbered version or of any later version published by the Free
Software Foundation. If the Program does not specify a version number of the
GNU General Public License, you may choose any version ever published by the
Free Software Foundation.

If the Program specifies that a proxy can decide which future versions of the
GNU General Public License can be used, that proxy's public statement of
acceptance of a version permanently authorizes you to choose that version for
the Program.

Later license versions may give you additional or different permissions.
However, no additional obligations are imposed on any author or copyright
holder as a result of your choosing to follow a later version.

15. Disclaimer of Warranty.

THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT
PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE
STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER
PARTIES PROVIDE THE PROGRAM “AS IS” WITHOUT WARRANTY OF
ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO
THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU.
SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE



COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.
16. Limitation of Liability.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED
TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER
PARTY WHO MODIFIES AND/OR CONVEYS THE PROGRAM AS
PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING
ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL
DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE
PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR
DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO
OPERATE WITH ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER OR
OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

17. Interpretation of Sections 15 and 16.

If the disclaimer of warranty and limitation of liability provided above cannot be
given local legal effect according to their terms, reviewing courts shall apply
local law that most closely approximates an absolute waiver of all civil liability
in connection with the Program, unless a warranty or assumption of liability
accompanies a copy of the Program in return for a fee.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest possible use
to the public, the best way to achieve this is to make it free software which
everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest to attach them
to the start of each source file to most effectively state the exclusion of warranty;
and each file should have at least the “copyright” line and a pointer to where the
full notice is found.



<one line to give the program's name and a brief idea of what it
Copyright (C) <year> <name of author>

This program is free software: you can redistribute it and/or mc
it under the terms of the GNU General Public License as publishe
the Free Software Foundation, either version 3 of the License, ¢
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public Licens
along with this program. If not, see <http://www.gnu.org/licens

Also add information on how to contact you by electronic and paper mail.

If the program does terminal interaction, make it output a short notice like this
when it starts in an interactive mode:

<program> Copyright (C) <year> <name of author>

This program comes with ABSOLUTELY NO WARRANTY; for details type
This is free software, and you are welcome to redistribute it
under certain conditions; type “show c' for details.

The hypothetical commands "show w' and “show c' should show the appropriate
parts of the General Public License. Of course, your program's commands might
be different; for a GUI interface, you would use an “about box”.

You should also get your employer (if you work as a programmer) or school, if
any, to sign a “copyright disclaimer” for the program, if necessary. For more
information on this, and how to apply and follow the GNU GPL, see

<http://www.gnu.org/licenses/>.

The GNU General Public License does not permit incorporating your program
into proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library. If this is what you want to do, use the GNU Lesser General Public
License instead of this License. But first, please read

<http://www.gnu.org/philosophy/why-not-lgpl.html>.


http://www.gnu.org/licenses/
http://www.gnu.org/philosophy/why-not-lgpl.html
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Frequently Asked Questions about
the GNU Licenses

This page contains
answers to This page is maintained by the Free Software Foundation's

Licensing and Compliance Lab. You can support our efforts

commonly-asked

. by making a donation to the FSF. Have a question not
questions about the

answered here? Check out some of our other licensing
GNU licenses. resources or contact the Compliance Lab at
licensing @fsf.org.

Table of
Contents

Basic questions about the GNU Project, the Free
Software Foundation, and its licenses

m What does “GPL” stand for?

m Does free software mean using the GPL?

= Why should I use the GNU GPL rather than other free software
licenses?

m Does all GNU software use the GNU GPL as its license?

m Does using the GPL for a program make it GNU software?

m Can [ use the GPL for something other than software?

m Why don't you use the GPL for manuals?

m Are there translations of the GPL into other languages?

m Why are some GNU libraries released under the ordinary GPL rather
than the Lesser GPL?

m Who has the power to enforce the GPL?

m Why does the FSF require that contributors to FSF-copyrighted

programs assign copyright to the FSE? If I hold copyright on a GPL'ed
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program, should I do this, too? If so, how?

m Can [ modify the GPL and make a modified license?
» Why did you decide to write the GNU Affero GPLv3 as a separate

license?

General understanding of the GNU licenses

m Why does the GPL permit users to publish their modified versions?

m Does the GPL require that source code of modified versions be posted
to the public?

m Can [ have a GPL-covered program and an unrelated non-free program
on the same computer?

m If [ know someone has a copy of a GPL-covered program, can I
demand he give me a copy?

m What does “written offer valid for any third party” mean in GPLv2?
Does that mean everyone in the world can get the source to any
GPL'ed program no matter what?

m The GPL says that modified versions, if released, must be “licensed ...
to all third parties.” Who are these third parties?

m Does the GPL allow me to sell copies of the program for money?

m Does the GPL allow me to charge a fee for downloading the program
from my distribution site?

m Does the GPL allow me to require that anyone who receives the
software must pay me a fee and/or notify me?

m If [ distribute GPL'd software for a fee, am I required to also make it
available to the public without a charge?

m Does the GPL allow me to distribute a copy under a nondisclosure
agreement?

m Does the GPL allow me to distribute a modified or beta version under
a nondisclosure agreement?

m Does the GPL allow me to develop a modified version under a
nondisclosure agreement?

= Why does the GPL require including a copy of the GPL with every

copy of the program?




What if the work is not very long?

Am I required to claim a copyright on my modifications to a GPL-
covered program?
What does the GPL say about translating some code to a different

programming language?
If a program combines public-domain code with GPL-covered code,

can [ take the public-domain part and use it as public domain code?

I want to get credit for my work. I want people to know what I wrote.
Can [ still get credit if I use the GPL.?

Does the GPL allow me to add terms that would require citation or
acknowledgment in research papers which use the GPL-covered
software or its output?

Can I omit the preamble of the GPL, or the instructions for how to use
it on your own programs, to save space?

What does it mean to say that two licenses are “compatible”?

What does it mean to say a license is “compatible with the GPL?
Why is the original BSD license incompatible with the GPL?

What is the difference between an “aggregate” and other kinds of
“modified versions”?

Why does the FSF require that contributors to FSF-copyrighted

programs assign copyright to the FSFE? If T hold copyright on a GPL'ed

program, should I do this, too? If so, how?
If I use a piece of software that has been obtained under the GNU

GPL, am I allowed to modify the original code into a new program,
then distribute and sell that new program commercially?

Can I use the GPL for something other than software?

I'd like to license my code under the GPL,, but I'd also like to make it
clear that it can't be used for military and/or commercial uses. Can I do
this?

Can I use the GPL to license hardware?

Does prelinking a GPLed binary to various libraries on the system, to
optimize its performance, count as modification?

How does the . GPL work with Java?

Why did you invent the new terms “propagate” and “convey” in




GPLv3?

m [s “convey” in GPLv3 the same thing as what GPL.v2 means by
“distribute”?

m If I only make copies of a GPL-covered program and run them,
without distributing or conveying them to others, what does the license
require of me?

m GPLv3 gives “making available to the public” as an example of
propagation. What does this mean? Is making available a form of

conveying?
m Since distribution and making available to the public are forms of

propagation that are also conveying in GPLv3, what are some
examples of propagation that do not constitute conveying?

» How does GPLv3 make BitTorrent distribution easier?

m What is tivoization? How does GPLv3 prevent it?

m Does GPLv3 prohibit DRM?

m Does GPLv3 require that voters be able to modify the software running

in a voting machine?
m Does GPLv3 have a “patent retaliation clause”?

» In GPLv3 and AGPLv3, what does it mean when it says
“notwithstanding any other provision of this License”?

» In AGPLv3, what counts as “ interacting with [the software] remotely
through a computer network?”

m How does GPLv3's concept of “you” compare to the definition of
“Legal Entity” in the Apache License 2.0?

» In GPLv3, what does “the Program” refer to? Is it every program ever
released under GPLv3?

m If some network client software is released under AGPLv3, does it
have to be able to provide source to the servers it interacts with?

m For software that runs a proxy server licensed under the AGPL, how
can I provide an offer of source to users interacting with that code?

Using GNU licenses for your programs

= How do I upgrade from (L)GPLv2 to (L)GPLv3?




Could you give me step by step instructions on how to apply the GPL
to my program?

Why should I use the GNU GPL rather than other free software
licenses?

Why does the GPL require including a copy of the GPL with every
copy of the program?

Is putting a copy of the GNU GPL in my repository enough to apply
the GPL.?

Why should I put a license notice in each source file?

What if the work is not very long?

Can I omit the preamble of the GPL, or the instructions for how to use

it on your own programs, to save space?

How do I get a copyright on my program in order to release it under
the GPL?

What if my school might want to make my program into its own
proprietary software product?

I would like to release a program I wrote under the GNU GPL, but I
would like to use the same code in non-free programs.

Can the developer of a program who distributed it under the GPL later
license it to another party for exclusive use?

Can the US Government release a program under the GNU GPL?

Can the US Government release improvements to a GPL.-covered

program?

Why should programs say “Version 3 of the GPL or any later version”?
Is it a good idea to use a license saying that a certain program can be

used only under the latest version of the GNU GPL?
Is there some way that I can GPL the output people get from use of my

program? For example, if my program is used to develop hardware
designs, can I require that these designs must be free?

Why don't you use the GPL for manuals?

How does the GPL apply to fonts?

What license should I use for website maintenance system templates?
Can I release a program under the GPL which I developed using non-
free tools?




m | use public key cryptography to sign my code to assure its
authenticity. Is it true that GPL.v3 forces me to release my private
signing keys?

m Does GPLv3 require that voters be able to modify the software running
in a voting machine?

m The warranty and liability disclaimers in GPL.v3 seem specific to U.S.

law. Can I add my own disclaimers to my own code?
m My program has interactive user interfaces that are non-visual in

nature. How can I comply with the Appropriate Legal Notices
requirement in GPLv3?

Distribution of programs released under the GNU
licenses

m Can I release a modified version of a GPL-covered program in binary
form only?

m | downloaded just the binary from the net. If I distribute copies, do I
have to get the source and distribute that too?

m | want to distribute binaries via physical media without accompanying
sources. Can I provide source code by FTP instead of by mail order?

m My friend got a GPL-covered binary with an offer to supply source,
and made a copy for me. Can I use the offer to obtain the source?

m Can I put the binaries on my Internet server and put the source on a
different Internet site?

= | want to distribute an extended version of a GPL-covered program in
binary form. Is it enough to distribute the source for the original
version?

= | want to distribute binaries, but distributing complete source is
inconvenient. Is it ok if I give users the diffs from the “standard”
version along with the binaries?

= Can I make binaries available on a network server, but send sources
only to people who order them?

= How can I make sure each user who downloads the binaries also gets
the source?




Does the GPL require me to provide source code that can be built to
match the exact hash of the binary I am distributing?

Can I release a program with a license which says that you can
distribute modified versions of it under the GPL but you can't
distribute the original itself under the GPL.?

I just found out that a company has a copy of a GPL'ed program, and it
costs money to get it. Aren't they violating the GPL by not making it
available on the Internet?

A company is running a modified version of a GPL'ed program on a
web site. Does the GPL say they must release their modified sources?

Is use within one organization or company “distribution”?

If someone steals a CD containing a version of a GPL-covered
program, does the GPL give him the right to redistribute that version?
What if a company distributes a copy as a trade secret?

Do I have “fair use” rights in using the source code of a GPL-covered
program?

Does moving a copy to a majority-owned, and controlled, subsidiary
constitute distribution?

Can software installers ask people to click to agree to the GPL? If I get
some software under the GPL, do I have to agree to anything?

I would like to bundle GPLed software with some sort of installation
software. Does that installer need to have a GPL-compatible license?
Does a distributor violate the GPL if they require me to “represent and
warrant” that [ am located in the US, or that I intend to distribute the
software in compliance with relevant export control laws?

The beginning of GPLv3 section 6 says that I can convey a covered
work in object code form “under the terms of sections 4 and 5”
provided I also meet the conditions of section 6. What does that mean?
My company owns a lot of patents. Over the years we've contributed
code to projects under “GPL version 2 or any later version”, and the
project itself has been distributed under the same terms. If a user
decides to take the project's code (incorporating my contributions)
under GPLv3, does that mean I've automatically granted GPLv3's
explicit patent license to that user?




m If [ distribute a GPLv3-covered program, can I provide a warranty that
is voided if the user modifies the program?
m If [ give a copy of a GPLv3-covered program to a coworker at my

company, have I “conveyed” the copy to him?
» Am I complying with GPLv3 if I offer binaries on an FTP server and

sources by way of a link to a source code repository in a version
control system, like CVS or Subversion?

m Can someone who conveys GPLv3-covered software in a User Product
use remote attestation to prevent a user from modifying that software?

m What does “rules and protocols for communication across the
network” mean in GPLv3?

m Distributors that provide Installation Information under GPLv3 are not
required to provide “support service” for the product. What kind of
“support service” do you mean?

Using programs released under the GNU licenses
when writing other programs

m Can [ have a GPL-covered program and an unrelated non-free program
on the same computer?

m Can I use GPL-covered editors such as GNU Emacs to develop non-
free programs? Can I use GPL-covered tools such as GCC to compile
them?

m Is there some way that I can GPL the output people get from use of my
program? For example, if my program is used to develop hardware
designs, can I require that these designs must be free?

= In what cases is the output of a GPL program covered by the GPL too?

m If [ port my program to GNU/Linux, does that mean I have to release it
as free software under the GPL or some other free software license?

= I'd like to incorporate GPL-covered software in my proprietary system.
Can I do this?

m If [ distribute a proprietary program that links against an LGPLv3-
covered library that I've modified, what is the “contributor version” for
purposes of determining the scope of the explicit patent license grant

)




I'm making—is it just the library, or is it the whole combination?

m Under AGPLv3, when I modify the Program under section 13, what
Corresponding Source does it have to offer?

m Where can I learn more about the GCC Runtime Library Exception?

Combining work with code released under the GNU
licenses

m [s GPLv3 compatible with GPLv2?

= How are the various GNU licenses compatible with each other?

m What is the difference between an “aggregate” and other kinds of
“modified versions”?

m Do I have “fair use” rights in using the source code of a GPL-covered
program?

m Can the US Government release improvements to a GPL-covered
program?

m Does the GPL have different requirements for statically vs dynamically
linked modules with a covered work?

m Does the LGPL have different requirements for statically vs
dynamically linked modules with a covered work?

m If a library is released under the GPL (not the LGPL), does that mean
that any software which uses it has to be under the GPL or a GPL-
compatible license?

» You have a GPL'ed program that I'd like to link with my code to build
a proprietary program. Does the fact that I link with your program
mean [ have to GPL my program?

m If 50, is there any chance I could get a license of your program under
the Lesser GPL.?

m Using a certain GNU program under the GPL does not fit our project
to make proprietary software. Will you make an exception for us? It
would mean more users of that program.

m If a programming language interpreter is released under the GPL, does

that mean programs written to be interpreted by it must be under GPL-
compatible licenses?




If a programming language interpreter has a license that is
incompatible with the GPL, can I run GPL-covered programs on it?

If I add a module to a GPL-covered program, do I have to use the GPL,
as the license for my module?

If T write a plug-in to use with a GPL.-covered program, what
requirements does that impose on the licenses I can use for distributing
my plug-in?

Can I apply the GPL, when writing a plug-in for a non-free program?
Can I release a non-free program that's designed to load a GPL-
covered plug-in?

I'd like to incorporate GPL-covered software in my proprietary system.
Can I do this?

I'd like to incorporate GPL-covered software in my proprietary system.
Can I do this by putting a “wrapper” module, under a GPL.-compatible

lax permissive license (such as the X11 license) in between the GPL-
covered part and the proprietary part?

Can I write free software that uses non-free libraries?

Can I link a GPL program with a proprietary system library?

What legal issues come up if I use GPL-incompatible libraries with
GPL software?

I'm writing a Windows application with Microsoft Visual C++ and I
will be releasing it under the GPL. Is dynamically linking my program
with the Visual C++ runtime library permitted under the GPL.?

I'd like to modify GPL.-covered programs and link them with the
portability libraries from Money Guzzler Inc. I cannot distribute the
source code for these libraries, so any user who wanted to change these
versions would have to obtain those libraries separately. Why doesn't
the GPL permit this?

If license for a module  has a requirement that's incompatible with
the GPL, but the requirement applies only when Q is distributed by
itself, not when Q is included in a larger program, does that make the

license GPL.-compatible? Can I combine or link Q with a GPL-covered

program?
In an object-oriented language such as Java, if I use a class that is




GPL'ed without modifying, and subclass it, in what way does the GPL
affect the larger program?

m Does distributing a nonfree driver meant to link with the kernel Linux
violate the GPL?

» How can I allow linking of proprietary modules with my GPL-covered
library under a controlled interface only?

m Consider this situation: 1) X releases V1 of a project under the GPL. 2)
Y contributes to the development of V2 with changes and new code
based on V1. 3) X wants to convert V2 to a non-GPL license. Does X
need Y's permission?

m | have written an application that links with many different
components, that have different licenses. I am very confused as to

what licensing requirements are placed on my program. Can you
please tell me what licenses I may use?

m Can I use snippets of GPL-covered source code within documentation
that is licensed under some license that is incompatible with the GPL?

Questions about violations of the GNU licenses

m What should I do if I discover a possible violation of the GPL?

m Who has the power to enforce the GPL?

m | heard that someone got a copy of a GPL'ed program under another
license. Is this possible?

m [s the developer of a GPL-covered program bound by the GPL? Could
the developer's actions ever be a violation of the GPL?

m [ just found out that a company has a copy of a GPL'ed program, and it
costs money to get it. Aren't they violating the GPL by not making it
available on the Internet?

m Can I use GPLed software on a device that will stop operating if
customers do not continue paying a subscription fee?

m What does it mean to “cure” a violation of GPLv3?

m If someone installs GPLed software on a laptop, and then lends that
laptop to a friend without providing source code for the software, have
they violated the GPL?




= Suppose that two companies try to circumvent the requirement to
provide Installation Information by having one company release
signed software, and the other release a User Product that only runs

signed software from the first company. Is this a violation of GPLv3?

What does “GPL” stand for? (#wWhatDoesGPLStandFor)

“GPL” stands for “General Public License”. The most widespread
such license is the GNU General Public License, or GNU GPL for
short. This can be further shortened to “GPL”, when it is understood
that the GNU GPL is the one intended.

Does free software mean using the GPL?
(#DoesFreeSoftwareMeanUsingTheGPL,)

Not at all—there are many other free software licenses. We have an
incomplete list. Any license that provides the user certain specific
freedoms is a free software license.

Why should I use the GNU GPL rather than other free software
licenses? (#wWhyUseGPL)

Using the GNU GPL will require that all the released improved
versions be free software. This means you can avoid the risk of
having to compete with a proprietary modified version of your own
work. However, in some special situations it can be better to use a

more permissive license.

Does all GNU software use the GNU GPL as its license?
(#DoesAlIGNUSoftwareUseTheGNUGPIL Asltsl.icense)

Most GNU software packages use the GNU GPL, but there are a
few GNU programs (and parts of programs) that use looser licenses,
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such as the Lesser GPL. When we do this, it is a matter of strategy.

Does using the GPL for a program make it GNU software?
(#DoesUsingTheGPIL.ForAProgramMakeltGNUSoftware)

Anyone can release a program under the GNU GPL, but that does
not make it a GNU package.

Making the program a GNU software package means explicitly
contributing to the GNU Project. This happens when the program's
developers and the GNU Project agree to do it. If you are interested
in contributing a program to the GNU Project, please write to

<maintainers@gnu.org>.

What should I do if I discover a possible violation of the GPL?

(#Reporting Violation)

You should report it. First, check the facts as best you can. Then tell
the publisher or copyright holder of the specific GPL-covered
program. If that is the Free Software Foundation, write to <license-
violation@gnu.org>. Otherwise, the program's maintainer may be
the copyright holder, or else could tell you how to contact the
copyright holder, so report it to the maintainer.

Why does the GPL permit users to publish their modified
versions? (#WhyDoesTheGPL PermitUsersToPublishTheirModifiedVersions)

A crucial aspect of free software is that users are free to cooperate. It
is absolutely essential to permit users who wish to help each other to
share their bug fixes and improvements with other users.

Some have proposed alternatives to the GPL that require modified
versions to go through the original author. As long as the original
author keeps up with the need for maintenance, this may work well


https://www.gnu.org/licenses/why-not-lgpl.html
mailto:maintainers@gnu.org
https://www.gnu.org/licenses/gpl-violation.html
mailto:license-violation@gnu.org

in practice, but if the author stops (more or less) to do something
else or does not attend to all the users' needs, this scheme falls
down. Aside from the practical problems, this scheme does not
allow users to help each other.

Sometimes control over modified versions is proposed as a means of
preventing confusion between various versions made by users. In
our experience, this confusion is not a major problem. Many
versions of Emacs have been made outside the GNU Project, but
users can tell them apart. The GPL requires the maker of a version
to place his or her name on it, to distinguish it from other versions
and to protect the reputations of other maintainers.

Does the GPL require that source code of modified versions be
posted to the public? #GPLRequireSourcePostedPublic)

The GPL does not require you to release your modified version, or
any part of it. You are free to make modifications and use them
privately, without ever releasing them. This applies to organizations
(including companies), too; an organization can make a modified
version and use it internally without ever releasing it outside the
organization.

But if you release the modified version to the public in some way,
the GPL requires you to make the modified source code available to
the program's users, under the GPL.

Thus, the GPL gives permission to release the modified program in
certain ways, and not in other ways; but the decision of whether to
release it is up to you.

Can I have a GPL-covered program and an unrelated non-free
program on the same computer? (#GPLAndNonfreeOnSameMachine)




Yes.

If I know someone has a copy of a GPL-covered program, can I
demand he give me a copy? (#CanlDemandACopy)

No. The GPL gives him permission to make and redistribute copies
of the program if and when he chooses to do so. He also has the
right not to redistribute the program, when that is what he chooses.

What does “written offer valid for any third party” mean in
GPLv2? Does that mean everyone in the world can get the source
to any GPL'ed program no matter what? (#whatDoesWrittenOfferValid)

If you choose to provide source through a written offer, then
anybody who requests the source from you is entitled to receive it.

If you commercially distribute binaries not accompanied with
source code, the GPL says you must provide a written offer to
distribute the source code later. When users non-commercially
redistribute the binaries they received from you, they must pass
along a copy of this written offer. This means that people who did
not get the binaries directly from you can still receive copies of the
source code, along with the written offer.

The reason we require the offer to be valid for any third party is so
that people who receive the binaries indirectly in that way can order
the source code from you.

GPLvV2 says that modified versions, if released, must be “licensed
... to all third parties.” Who are these third parties?
(#TheGPIL.SaysModified Versions)

Section 2 says that modified versions you distribute must be
licensed to all third parties under the GPL. “All third parties” means



absolutely everyone—but this does not require you to do anything
physically for them. It only means they have a license from you,
under the GPL, for your version.

Am I required to claim a copyright on my modifications to a GPL-
covered program? (#RequiredToClaimCopyright)

You are not required to claim a copyright on your changes. In most
countries, however, that happens automatically by default, so you
need to place your changes explicitly in the public domain if you do
not want them to be copyrighted.

Whether you claim a copyright on your changes or not, either way
you must release the modified version, as a whole, under the GPL (if

you release your modified version at all).

What does the GPL say about translating some code to a different
programming language? (#TranslateCode)

Under copyright law, translation of a work is considered a kind of
modification. Therefore, what the GPL says about modified versions
applies also to translated versions.

If a program combines public-domain code with GPL-covered
code, can I take the public-domain part and use it as public
domain code? (#CombinePublicDomainWithGPL)

You can do that, if you can figure out which part is the public
domain part and separate it from the rest. If code was put in the
public domain by its developer, it is in the public domain no matter
where it has been.

Does the GPL allow me to sell copies of the program for money?



(#DoesTheGPLAllowMoney)

Yes, the GPL allows everyone to do this. The right to sell copies is
part of the definition of free software. Except in one special
situation, there is no limit on what price you can charge. (The one
exception is the required written offer to provide source code that
must accompany binary-only release.)

Does the GPL allow me to charge a fee for downloading the
program from my distribution site?

Yes. You can charge any fee you wish for distributing a copy of the
program. If you distribute binaries by download, you must provide
“equivalent access” to download the source—therefore, the fee to
download source may not be greater than the fee to download the
binary.

Does the GPL allow me to require that anyone who receives the

software must pay me a fee and/or notify me?
(#DoesTheGPL AllowRequireFee)

No. In fact, a requirement like that would make the program non-
free. If people have to pay when they get a copy of a program, or if
they have to notify anyone in particular, then the program is not
free. See the definition of free software.

The GPL is a free software license, and therefore it permits people
to use and even redistribute the software without being required to
pay anyone a fee for doing so.

You can charge people a fee to get a copy from you. You can't
require people to pay you when they get a copy from someone else.

If I distribute GPL'd software for a fee, am I required to also make
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it available to the public without a charge?
(#DoesTheGPLRequireAvailabilityToPublic)

No. However, if someone pays your fee and gets a copy, the GPL
gives them the freedom to release it to the public, with or without a
fee. For example, someone could pay your fee, and then put her
copy on a web site for the general public.

Does the GPL allow me to distribute copies under a nondisclosure
agreement? (#DoesTheGPLAIlowNDA)

No. The GPL says that anyone who receives a copy from you has
the right to redistribute copies, modified or not. You are not allowed
to distribute the work on any more restrictive basis.

If someone asks you to sign an NDA for receiving GPL-covered
software copyrighted by the FSF, please inform us immediately by
writing to license-violation@fsf.org.

If the violation involves GPL-covered code that has some other
copyright holder, please inform that copyright holder, just as you
would for any other kind of violation of the GPL.

Does the GPL allow me to distribute a modified or beta version
under a nondisclosure agreement? (#DoesTheGPLAllowModNDA)

No. The GPL says that your modified versions must carry all the
freedoms stated in the GPL. Thus, anyone who receives a copy of
your version from you has the right to redistribute copies (modified
or not) of that version. You may not distribute any version of the
work on a more restrictive basis.

Does the GPL allow me to develop a modified version under a
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nondisclosure agreement? (#DevelopChangesUnderNDA)

Yes. For instance, you can accept a contract to develop changes and
agree not to release your changes until the client says ok. This is
permitted because in this case no GPL-covered code is being
distributed under an NDA.

You can also release your changes to the client under the GPL, but
agree not to release them to anyone else unless the client says ok. In
this case, too, no GPL-covered code is being distributed under an
NDA, or under any additional restrictions.

The GPL would give the client the right to redistribute your version.
In this scenario, the client will probably choose not to exercise that
right, but does have the right.

I want to get credit for my work. I want people to know what I
wrote. Can I still get credit if I use the GPL? (#1wantCredit)

You can certainly get credit for the work. Part of releasing a
program under the GPL is writing a copyright notice in your own
name (assuming you are the copyright holder). The GPL requires all
copies to carry an appropriate copyright notice.

Does the GPL allow me to add terms that would require citation or
acknowledgment in research papers which use the GPL-covered
software or its output? (#RequireCitation)

No, this is not permitted under the terms of the GPL. While we
recognize that proper citation is an important part academic
publication, citation cannot be added as an additional requirement to
the GPL. Requiring citation in research papers which made use of
GPL'd software goes beyond what would be an acceptable
additional requirement under section 7(b) of GPLv3, and therefore



would be considered an additional restriction under Section 7 of the
GPL. And copyright law does not allow you to place such a
requirement on the output of software, regardless of whether it is
licensed under the terms of the GPL or some other license.

Why does the GPL require including a copy of the GPL with every
copy of the program? (#whyMustlinclude)

Including a copy of the license with the work is vital so that
everyone who gets a copy of the program can know what his rights
are.

It might be tempting to include a URL that refers to the license,
instead of the license itself. But you cannot be sure that the URL
will still be valid, five years or ten years from now. Twenty years
from now, URLs as we know them today may no longer exist.

The only way to make sure that people who have copies of the
program will continue to be able to see the license, despite all the
changes that will happen in the network, is to include a copy of the
license in the program.

Is it enough just to put a copy of the GNU GPL in my repository?
(#LicenseCopyOnly)

Just putting a copy of the GNU GPL in a file in your repository does
not explicitly state that the code in the same repository may be used
under the GNU GPL. Without such a statement, it's not entirely
clear that the permissions in the license really apply to any particular
source file. An explicit statement saying that eliminates all doubt.

A file containing just a license, without a statement that certain other
files are covered by that license, resembles a file containing just a
subroutine which is never called from anywhere else. The



resemblance is not perfect: lawyers and courts might apply common
sense and conclude that you must have put the copy of the GNU
GPL there because you wanted to license the code that way. But
why leave any uncertainty?

This has nothing to do with the specifics of the GNU GPL. It is true
for any free license.

Why should I put a license notice in each source file?
(#NoticeInSourceFile)

You should put a notice at the start of each source file, stating what
license it carries, in order to avoid risk of the code's getting
disconnected from its license. If your repository's README says
that source file is under the GNU GPL, what happens if someone
copies that file to another program? That other context may not
show what the file's license is. It may appear to have some other
license, or no license at all (which would make the code nonfree).

Adding a copyright notice and a license notice at the start of each
source file is easy and makes such confusion unlikely.

This has nothing to do with the specifics of the GNU GPL. It is true
for any free license.

What if the work is not very long? (#whatifWorkisShort)

If a whole software package contains very little code—Iless than 300
lines is the benchmark we use—you may as well use a lax
permissive license for it, rather than a copyleft license like the GNU
GPL. (Unless, that is, the code is specially important.) We

recommend the Apache License 2.0 for such cases.

Can I omit the preamble of the GPL, or the instructions for how to
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use it on your own programs, to save space? (#GPLOmitPreamble)

The preamble and instructions are integral parts of the GNU GPL
and may not be omitted. In fact, the GPL is copyrighted, and its
license permits only verbatim copying of the entire GPL. (You can
use the legal terms to make another license but it won't be the GNU
GPL.)

The preamble and instructions add up to some 1000 words, less than
1/5 of the GPL's total size. They will not make a substantial
fractional change in the size of a software package unless the
package itself is quite small. In that case, you may as well use a
simple all-permissive license rather than the GNU GPL.

What does it mean to say that two licenses are “compatible”?
(#WhatIsCompatible)

In order to combine two programs (or substantial parts of them) into
a larger work, you need to have permission to use both programs in
this way. If the two programs' licenses permit this, they are
compatible. If there is no way to satisfy both licenses at once, they
are incompatible.

For some licenses, the way in which the combination is made may
affect whether they are compatible—for instance, they may allow
linking two modules together, but not allow merging their code into
one module.

If you just want to install two separate programs in the same system,
it is not necessary that their licenses be compatible, because this
does not combine them into a larger work.

What does it mean to say a license is “compatible with the GPL?”
(#WhatDoesCompatMean)



It means that the other license and the GNU GPL are compatible;
you can combine code released under the other license with code
released under the GNU GPL in one larger program.

All GNU GPL versions permit such combinations privately; they
also permit distribution of such combinations provided the
combination is released under the same GNU GPL version. The
other license is compatible with the GPL if it permits this too.

GPLv3 is compatible with more licenses than GPLv2: it allows you
to make combinations with code that has specific kinds of additional
requirements that are not in GPLv3 itself. Section 7 has more
information about this, including the list of additional requirements
that are permitted.

Can I write free software that uses non-free libraries?
(#FSWithNFLibs)

If you do this, your program won't be fully usable in a free
environment. If your program depends on a non-free library to do a
certain job, it cannot do that job in the Free World. If it depends on a
non-free library to run at all, it cannot be part of a free operating
system such as GNU; it is entirely off limits to the Free World.

So please consider: can you find a way to get the job done without
using this library? Can you write a free replacement for that library?

If the program is already written using the non-free library, perhaps
it is too late to change the decision. You may as well release the
program as it stands, rather than not release it. But please mention in
the README that the need for the non-free library is a drawback,
and suggest the task of changing the program so that it does the
same job without the non-free library. Please suggest that anyone
who thinks of doing substantial further work on the program first
free it from dependence on the non-free library.



Note that there may also be legal issues with combining certain non-
free libraries with GPL-covered free software. Please see the
question on GPL software with GPL-incompatible libraries for more
information.

Can I link a GPL program with a proprietary system library?
(#SystemLibraryException)

Both versions of the GPL have an exception to their copyleft,
commonly called the system library exception. If the GPL-
incompatible libraries you want to use meet the criteria for a system
library, then you don't have to do anything special to use them; the
requirement to distribute source code for the whole program does
not include those libraries, even if you distribute a linked executable
containing them.

The criteria for what counts as a "system library" vary between
different versions of the GPL. GPLv3 explicitly defines "System
Libraries" in section 1, to exclude it from the definition of
"Corresponding Source." GPLv2 deals with this issue slightly
differently, near the end of section 3.

What legal issues come up if I use GPL-incompatible libraries with
GPL software? (#GPLIncompatibleLibs)

If you want your program to link against a library not covered by the
system library exception, you need to provide permission to do that.
Below are two example license notices that you can use to do that;
one for GPLv3, and the other for GPLv2. In either case, you should
put this text in each file to which you are granting this permission.

Only the copyright holders for the program can legally release their
software under these terms. If you wrote the whole program
yourself, then assuming your employer or school does not claim the



copyright, you are the copyright holder—so you can authorize the
exception. But if you want to use parts of other GPL-covered
programs by other authors in your code, you cannot authorize the
exception for them. You have to get the approval of the copyright
holders of those programs.

When other people modify the program, they do not have to make
the same exception for their code—it is their choice whether to do
sO.

If the libraries you intend to link with are non-free, please also see
the section on writing Free Software which uses non-free libraries.

If you're using GPLv3, you can accomplish this goal by granting an
additional permission under section 7. The following license notice
will do that. You must replace all the text in brackets with text that is
appropriate for your program. If not everybody can distribute source
for the libraries you intend to link with, you should remove the text
in braces; otherwise, just remove the braces themselves.

Copyright (C) [years] [name of copyright holder]

This program is free software; you can redistribute it and/or
modify it under the terms of the GNU General Public License
as published by the Free Software Foundation; either version 3
of the License, or (at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied
warranty of MERCHANTABILITY or FITNESS FOR A
PARTICULAR PURPOSE. See the GNU General Public
License for more details.

You should have received a copy of the GNU General Public
License along with this program; if not, see
<http://www.gnu.org/licenses>.



Additional permission under GNU GPL version 3 section 7

If you modify this Program, or any covered work, by linking or
combining it with [name of library] (or a modified version of
that library), containing parts covered by the terms of [name of
library's license], the licensors of this Program grant you
additional permission to convey the resulting work.
{Corresponding Source for a non-source form of such a
combination shall include the source code for the parts of
[name of library] used as well as that of the covered work.}

If you're using GPLv2, you can provide your own exception to the
license's terms. The following license notice will do that. Again, you
must replace all the text in brackets with text that is appropriate for
your program. If not everybody can distribute source for the
libraries you intend to link with, you should remove the text in
braces; otherwise, just remove the braces themselves.

Copyright (C) [years] [name of copyright holder]

This program is free software; you can redistribute it and/or
modify it under the terms of the GNU General Public License
as published by the Free Software Foundation; either version 2
of the License, or (at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied
warranty of MERCHANTABILITY or FITNESS FOR A
PARTICULAR PURPOSE. See the GNU General Public
License for more details.

You should have received a copy of the GNU General Public
License along with this program; if not, see
<http://www.gnu.org/licenses>.

Linking [name of your program] statically or dynamically with



other modules is making a combined work based on [name of
your program]. Thus, the terms and conditions of the GNU
General Public License cover the whole combination.

In addition, as a special exception, the copyright holders of
[name of your program] give you permission to combine [name
of your program] with free software programs or libraries that
are released under the GNU LGPL and with code included in
the standard release of [name of library] under the [name of
library's license] (or modified versions of such code, with
unchanged license). You may copy and distribute such a system
following the terms of the GNU GPL for [name of your
program] and the licenses of the other code concernedf{,
provided that you include the source code of that other code
when and as the GNU GPL requires distribution of source
code}.

Note that people who make modified versions of [name of your
program] are not obligated to grant this special exception for
their modified versions; it is their choice whether to do so. The
GNU General Public License gives permission to release a
modified version without this exception; this exception also
makes it possible to release a modified version which carries
forward this exception.

How do I get a copyright on my program in order to release it
under the GPL? (#HowlGetCopyright)

Under the Berne Convention, everything written is automatically
copyrighted from whenever it is put in fixed form. So you don't
have to do anything to “get” the copyright on what you write—as
long as nobody else can claim to own your work.

However, registering the copyright in the US is a very good idea. It



will give you more clout in dealing with an infringer in the US.

The case when someone else might possibly claim the copyright is if
you are an employee or student; then the employer or the school
might claim you did the job for them and that the copyright belongs
to them. Whether they would have a valid claim would depend on
circumstances such as the laws of the place where you live, and on
your employment contract and what sort of work you do. It is best to
consult a lawyer if there is any possible doubt.

If you think that the employer or school might have a claim, you can
resolve the problem clearly by getting a copyright disclaimer signed
by a suitably authorized officer of the company or school. (Your
immediate boss or a professor is usually NOT authorized to sign
such a disclaimer.)

What if my school might want to make my program into its own
proprietary software product? (#whatlfSchool)

Many universities nowadays try to raise funds by restricting the use
of the knowledge and information they develop, in effect behaving
little different from commercial businesses. (See “The Kept
University”, Atlantic Monthly, March 2000, for a general discussion
of this problem and its effects.)

If you see any chance that your school might refuse to allow your
program to be released as free software, it is best to raise the issue at
the earliest possible stage. The closer the program is to working
usefully, the more temptation the administration might feel to take it
from you and finish it without you. At an earlier stage, you have
more leverage.

So we recommend that you approach them when the program is
only half-done, saying, “If you will agree to releasing this as free
software, I will finish it.” Don't think of this as a bluff. To prevalil,



you must have the courage to say, “My program will have liberty, or
never be born.”

Could you give me step by step instructions on how to apply the
GPL to my program? (#CouldYouHelpApplyGPL)

See the page of GPL instructions.

I heard that someone got a copy of a GPL'ed program under
another license. Is this possible? (#HeardOtherLicense)

The GNU GPL does not give users permission to attach other
licenses to the program. But the copyright holder for a program can
release it under several different licenses in parallel. One of them
may be the GNU GPL.

The license that comes in your copy, assuming it was put in by the
copyright holder and that you got the copy legitimately, is the
license that applies to your copy.

I would like to release a program I wrote under the GNU GPL, but

I would like to use the same code in non-free programs.
(#ReleaseUnderGPL.AndNF)

To release a non-free program is always ethically tainted, but legally
there is no obstacle to your doing this. If you are the copyright
holder for the code, you can release it under various different non-
exclusive licenses at various times.

Is the developer of a GPL-covered program bound by the GPL?
Could the developer's actions ever be a violation of the GPL?
(#DeveloperViolate)
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Strictly speaking, the GPL is a license from the developer for others
to use, distribute and change the program. The developer itself is not
bound by it, so no matter what the developer does, this is not a
“violation” of the GPL.

However, if the developer does something that would violate the
GPL if done by someone else, the developer will surely lose moral
standing in the community.

Can the developer of a program who distributed it under the GPL

later license it to another party for exclusive use?
(#CanDeveloperThirdParty)

No, because the public already has the right to use the program
under the GPL, and this right cannot be withdrawn.

Can I use GPL-covered editors such as GNU Emacs to develop
non-free programs? Can I use GPL-covered tools such as GCC to
compile them? (#CanlUseGPI ToolsForNF)

Yes, because the copyright on the editors and tools does not cover
the code you write. Using them does not place any restrictions,
legally, on the license you use for your code.

Some programs copy parts of themselves into the output for
technical reasons—for example, Bison copies a standard parser
program into its output file. In such cases, the copied text in the
output is covered by the same license that covers it in the source
code. Meanwhile, the part of the output which is derived from the
program's input inherits the copyright status of the input.

As it happens, Bison can also be used to develop non-free programs.
This is because we decided to explicitly permit the use of the Bison
standard parser program in Bison output files without restriction. We



made the decision because there were other tools comparable to
Bison which already permitted use for non-free programs.

Do I have “fair use” rights in using the source code of a GPL-
covered program? (#GPLFairUse)

Yes, you do. “Fair use” is use that is allowed without any special
permission. Since you don't need the developers' permission for
such use, you can do it regardless of what the developers said about
it—in the license or elsewhere, whether that license be the GNU
GPL or any other free software license.

Note, however, that there is no world-wide principle of fair use;
what kinds of use are considered “fair” varies from country to
country.

Can the US Government release a program under the GNU GPL?
(#GPLUSGov)

If the program is written by US federal government employees in
the course of their employment, it is in the public domain, which
means it is not copyrighted. Since the GNU GPL is based on
copyright, such a program cannot be released under the GNU GPL.
(It can still be free software, however; a public domain program is
free.)

However, when a US federal government agency uses contractors to
develop software, that is a different situation. The contract can
require the contractor to release it under the GNU GPL. (GNU Ada
was developed in this way.) Or the contract can assign the copyright
to the government agency, which can then release the software
under the GNU GPL.
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Can the US Government release improvements to a GPL-covered
program? (#GPLUSGovAdd)

Yes. If the improvements are written by US government employees
in the course of their employment, then the improvements are in the
public domain. However, the improved version, as a whole, is still
covered by the GNU GPL. There is no problem in this situation.

If the US government uses contractors to do the job, then the
improvements themselves can be GPL-covered.

Does the GPL have different requirements for statically vs
dynamically linked modules with a covered work?
(#GPLStaticVsDynamic)

No. Linking a GPL covered work statically or dynamically with
other modules is making a combined work based on the GPL
covered work. Thus, the terms and conditions of the GNU General
Public License cover the whole combination. See also What legal
issues come up if I use GPL-incompatible libraries with GPL
software?

Does the LGPL have different requirements for statically vs
dynamically linked modules with a covered work?
(#LGPLStaticVsDynamic)

For the purpose of complying with the LGPL (any extant version:
v2,v2.1 or v3):

(1) If you statically link against an LGPL'd library, you must
also provide your application in an object (not necessarily
source) format, so that a user has the opportunity to modify the
library and relink the application.



(2) If you dynamically link against an LGPL'd library already
present on the user's computer, you need not convey the
library's source. On the other hand, if you yourself convey the
executable LGPL'd library along with your application,
whether linked with statically or dynamically, you must also
convey the library's sources, in one of the ways for which the
LGPL provides.

Is there some way that I can GPL the output people get from use of
my program? For example, if my program is used to develop
hardware designs, can I require that these designs must be free?
(#GPLOutput)

In general this is legally impossible; copyright law does not give
you any say in the use of the output people make from their data
using your program. If the user uses your program to enter or
convert his own data, the copyright on the output belongs to him,
not you. More generally, when a program translates its input into
some other form, the copyright status of the output inherits that of
the input it was generated from.

So the only way you have a say in the use of the output is if
substantial parts of the output are copied (more or less) from text in
your program. For instance, part of the output of Bison (see above)
would be covered by the GNU GPL, if we had not made an
exception in this specific case.

You could artificially make a program copy certain text into its
output even if there is no technical reason to do so. But if that
copied text serves no practical purpose, the user could simply delete
that text from the output and use only the rest. Then he would not
have to obey the conditions on redistribution of the copied text.

In what cases is the output of a GPL program covered by the GPL



t00? (#WhatCaselsOutputGPL)

Only when the program copies part of itself into the output.

If I add a module to a GPL-covered program, do I have to use the
GPL as the license for my module? (#GPLModuleLicense)

The GPL says that the whole combined program has to be released
under the GPL. So your module has to be available for use under the
GPL.

But you can give additional permission for the use of your code.
You can, if you wish, release your program under a license which is
more lax than the GPL but compatible with the GPL. The license list
page gives a partial list of GPL-compatible licenses.

If a library is released under the GPL (not the LGPL), does that
mean that any software which uses it has to be under the GPL or a
GPL-compatible license? (#ifLibrarylsGPL)

Yes, because the software as it is actually run includes the library.

If a programming language interpreter is released under the GPL,
does that mean programs written to be interpreted by it must be
under GPL-compatible licenses? (#ifinterpreterlsGPL)

When the interpreter just interprets a language, the answer is no.
The interpreted program, to the interpreter, is just data; a free
software license like the GPL, based on copyright law, cannot limit
what data you use the interpreter on. You can run it on any data
(interpreted program), any way you like, and there are no
requirements about licensing that data to anyone.

However, when the interpreter is extended to provide “bindings” to
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other facilities (often, but not necessarily, libraries), the interpreted
program is effectively linked to the facilities it uses through these
bindings. So if these facilities are released under the GPL, the
interpreted program that uses them must be released in a GPL-
compatible way. The JNI or Java Native Interface is an example of
such a binding mechanism; libraries that are accessed in this way are
linked dynamically with the Java programs that call them. These
libraries are also linked with the interpreter. If the interpreter is
linked statically with these libraries, or if it is designed to link

dynamically with these specific libraries, then it too needs to be
released in a GPL-compatible way.

Another similar and very common case is to provide libraries with
the interpreter which are themselves interpreted. For instance, Perl
comes with many Perl modules, and a Java implementation comes
with many Java classes. These libraries and the programs that call
them are always dynamically linked together.

A consequence is that if you choose to use GPL'd Perl modules or
Java classes in your program, you must release the program in a
GPL-compatible way, regardless of the license used in the Perl or
Java interpreter that the combined Perl or Java program will run on.

I'm writing a Windows application with Microsoft Visual C++ (or
Visual Basic) and I will be releasing it under the GPL. Is
dynamically linking my program with the Visual C++ (or Visual
Basic) runtime library permitted under the GPL?

(#WindowsRuntime AndGPL,)

You may link your program to these libraries, and distribute the
compiled program to others. When you do this, the runtime libraries
are “System Libraries” as GPLv3 defines them. That means that you
don't need to worry about including their source code with the
program's Corresponding Source. GPLv2 provides a similar



exception in section 3.

You may not distribute these libraries in compiled DLL form with
the program. To prevent unscrupulous distributors from trying to use
the System Library exception as a loophole, the GPL says that
libraries can only qualify as System Libraries as long as they're not
distributed with the program itself. If you distribute the DLLs with
the program, they won't be eligible for this exception anymore; then
the only way to comply with the GPL would be to provide their
source code, which you are unable to do.

It is possible to write free programs that only run on Windows, but it
is not a good idea. These programs would be “trapped” by
Windows, and therefore contribute zero to the Free World.

Why is the original BSD license incompatible with the GPL?
(#OrigBSD)

Because it imposes a specific requirement that is not in the GPL;
namely, the requirement on advertisements of the program. Section
6 of GPLv2 states:

You may not impose any further restrictions on the recipients’
exercise of the rights granted herein.

GPLv3 says something similar in section 10. The advertising clause
provides just such a further restriction, and thus is GPL-
incompatible.

The revised BSD license does not have the advertising clause, which

eliminates the problem.

If I write a plug-in to use with a GPL-covered program, what
requirements does that impose on the licenses I can use for
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distributing my plug-in? (#GPLAndPlugins)

It depends on how the program invokes its plug-ins. If the program
uses fork and exec to invoke plug-ins, then the plug-ins are separate
programs, so the license for the main program makes no
requirements for them.

If the program dynamically links plug-ins, and they make function
calls to each other and share data structures, we believe they form a
single program, which must be treated as an extension of both the
main program and the plug-ins. This means you must license the
plug-in under the GPL or a GPL-compatible free software license
and distribute it with source code in a GPL-compliant way.

If the program dynamically links plug-ins, but the communication
between them is limited to invoking the ‘main’ function of the plug-
in with some options and waiting for it to return, that is a borderline
case.

Can I apply the GPL when writing a plug-in for a non-free
program? (#GPLPluginsInNF)

If the program uses fork and exec to invoke plug-ins, then the plug-
ins are separate programs, so the license for the main program
makes no requirements for them. So you can use the GPL for a plug-
in, and there are no special requirements.

If the program dynamically links plug-ins, and they make function
calls to each other and share data structures, we believe they form a
single program, which must be treated as an extension of both the
main program and the plug-ins. This means that combination of the
GPL-covered plug-in with the non-free main program would violate
the GPL. However, you can resolve that legal problem by adding an
exception to your plug-in's license, giving permission to link it with
the non-free main program.



See also the question I am writing free software that uses a non-free
library.

Can I release a non-free program that's designed to load a GPL-
covered plug-in? (#NFUseGPLPlugins)

It depends on how the program invokes its plug-ins. For instance, if
the program uses only simple fork and exec to invoke and
communicate with plug-ins, then the plug-ins are separate programs,
so the license of the plug-in makes no requirements about the main
program.

If the program dynamically links plug-ins, and they make function
calls to each other and share data structures, we believe they form a
single program, which must be treated as an extension of both the
main program and the plug-ins. In order to use the GPL-covered
plug-ins, the main program must be released under the GPL or a
GPL-compatible free software license, and that the terms of the GPL
must be followed when the main program is distributed for use with
these plug-ins.

If the program dynamically links plug-ins, but the communication
between them is limited to invoking the ‘main’ function of the plug-
in with some options and waiting for it to return, that is a borderline
case.

Using shared memory to communicate with complex data structures
is pretty much equivalent to dynamic linking.

See also the question I am writing free software that uses a non-free
library.

You have a GPL'ed program that I'd like to link with my code to
build a proprietary program. Does the fact that I link with your



program mean I have to GPL my program? (#LinkingWithGPL)

Not exactly. It means you must release your program under a license
compatible with the GPL (more precisely, compatible with one or
more GPL versions accepted by all the rest of the code in the
combination that you link). The combination itself is then available
under those GPL versions.

If so, is there any chance I could get a license of your program
under the Lesser GPL? (#SwitchToL.GPL)

You can ask, but most authors will stand firm and say no. The idea
of the GPL is that if you want to include our code in your program,
your program must also be free software. It is supposed to put
pressure on you to release your program in a way that makes it part
of our community.

You always have the legal alternative of not using our code.

Does distributing a nonfree driver meant to link with the kernel
Linux violate the GPL? (#NonfreeDriverKernelLinux)

Linux (the kernel in the GNU/Linux operating system) is distributed
under GNU GPL version 2. Does distributing a nonfree driver meant
to link with Linux violate the GPL?

Yes, this is a violation, because effectively this makes a larger
combined work. The fact that the user is expected to put the pieces
together does not really change anything.

Each contributor to Linux who holds copyright on a substantial part
of the code can enforce the GPL and we encourage each of them to
take action against those distributing nonfree Linux-drivers.



How can I allow linking of proprietary modules with my GPL-
covered library under a controlled interface only?
(#LinkingOverControlledInterface)

Add this text to the license notice of each file in the package, at the
end of the text that says the file is distributed under the GNU GPL.:

Linking ABC statically or dynamically with other modules is
making a combined work based on ABC. Thus, the terms and
conditions of the GNU General Public License cover the whole
combination.

As a special exception, the copyright holders of ABC give you
permission to combine ABC program with free software
programs or libraries that are released under the GNU LGPL
and with independent modules that communicate with ABC
solely through the ABCDEF interface. You may copy and
distribute such a system following the terms of the GNU GPL
for ABC and the licenses of the other code concerned, provided
that you include the source code of that other code when and as
the GNU GPL requires distribution of source code and
provided that you do not modify the ABCDEF interface.

Note that people who make modified versions of ABC are not
obligated to grant this special exception for their modified
versions; it is their choice whether to do so. The GNU General
Public License gives permission to release a modified version
without this exception; this exception also makes it possible to
release a modified version which carries forward this
exception. If you modify the ABCDEF interface, this exception
does not apply to your modified version of ABC, and you must
remove this exception when you distribute your modified
version.

This exception is an additional permission under section 7 of



the GNU General Public License, version 3 (“GPLv3”)

This exception enables linking with differently licensed modules
over the specified interface (“ABCDEF”), while ensuring that users
would still receive source code as they normally would under the
GPL.

Only the copyright holders for the program can legally authorize
this exception. If you wrote the whole program yourself, then
assuming your employer or school does not claim the copyright, you
are the copyright holder—so you can authorize the exception. But if
you want to use parts of other GPL-covered programs by other
authors in your code, you cannot authorize the exception for them.
You have to get the approval of the copyright holders of those
programs.

I have written an application that links with many different
components, that have different licenses. I am very confused as to
what licensing requirements are placed on my program. Can you
please tell me what licenses I may use? (#ManyDifferentLicenses)

To answer this question, we would need to see a list of each
component that your program uses, the license of that component,
and a brief (a few sentences for each should suffice) describing how
your library uses that component. Two examples would be:

» To make my software work, it must be linked to the FOO
library, which is available under the Lesser GPL.

m My software makes a system call (with a command line that
I built) to run the BAR program, which is licensed under
“the GPL, with a special exception allowing for linking with
QUUX”.

What is the difference between an “aggregate” and other kinds of



“modified versions”? (#MereAggregation)

An “aggregate” consists of a number of separate programs,
distributed together on the same CD-ROM or other media. The GPL
permits you to create and distribute an aggregate, even when the
licenses of the other software are non-free or GPL-incompatible.
The only condition is that you cannot release the aggregate under a
license that prohibits users from exercising rights that each
program's individual license would grant them.

Where's the line between two separate programs, and one program
with two parts? This is a legal question, which ultimately judges
will decide. We believe that a proper criterion depends both on the
mechanism of communication (exec, pipes, rpc, function calls
within a shared address space, etc.) and the semantics of the
communication (what kinds of information are interchanged).

If the modules are included in the same executable file, they are
definitely combined in one program. If modules are designed to run
linked together in a shared address space, that almost surely means
combining them into one program.

By contrast, pipes, sockets and command-line arguments are
communication mechanisms normally used between two separate
programs. So when they are used for communication, the modules
normally are separate programs. But if the semantics of the
communication are intimate enough, exchanging complex internal
data structures, that too could be a basis to consider the two parts as
combined into a larger program.

Why does the FSF require that contributors to FSF-copyrighted
programs assign copyright to the FSF? If I hold copyright on a
GPL'ed program, should I do this, too? If so, how? (#AssignCopyright)

Our lawyers have told us that to be in the best position to enforce
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the GPL in court against violators, we should keep the copyright
status of the program as simple as possible. We do this by asking
each contributor to either assign the copyright on his contribution to
the FSF, or disclaim copyright on it and thus put it in the public
domain.

We also ask individual contributors to get copyright disclaimers
from their employers (if any) so that we can be sure those employers
won't claim to own the contributions.

Of course, if all the contributors put their code in the public domain,
there is no copyright with which to enforce the GPL. So we
encourage people to assign copyright on large code contributions,
and only put small changes in the public domain.

If you want to make an effort to enforce the GPL on your program,
it is probably a good idea for you to follow a similar policy. Please
contact <licensing@gnu.org> if you want more information.

Can I modify the GPL and make a modified license? (#ModifyGPL)

It is possible to make modified versions of the GPL, but it tends to
have practical consequences.

You can legally use the GPL terms (possibly modified) in another
license provided that you call your license by another name and do
not include the GPL preamble, and provided you modify the
instructions-for-use at the end enough to make it clearly different in
wording and not mention GNU (though the actual procedure you
describe may be similar).

If you want to use our preamble in a modified license, please write
to <licensing@gnu.org> for permission. For this purpose we would
want to check the actual license requirements to see if we approve
of them.
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Although we will not raise legal objections to your making a
modified license in this way, we hope you will think twice and not
do it. Such a modified license is almost certainly incompatible with
the GNU GPL, and that incompatibility blocks useful combinations
of modules. The mere proliferation of different free software
licenses is a burden in and of itself.

Rather than modifying the GPL, please use the exception
mechanism offered by GPL version 3.

If I use a piece of software that has been obtained under the GNU
GPL, am I allowed to modify the original code into a new

program, then distribute and sell that new program commercially?
(#GPLCommercially)

You are allowed to sell copies of the modified program
commercially, but only under the terms of the GNU GPL. Thus, for
instance, you must make the source code available to the users of
the program as described in the GPL, and they must be allowed to
redistribute and modify it as described in the GPL.

These requirements are the condition for including the GPL-covered
code you received in a program of your own.

Can I use the GPL for something other than software?
(#GPLOtherThanSoftware)

You can apply the GPL to any kind of work, as long as it is clear
what constitutes the “source code” for the work. The GPL defines
this as the preferred form of the work for making changes in it.

However, for manuals and textbooks, or more generally any sort of
work that is meant to teach a subject, we recommend using the
GFDL rather than the GPL.



How does the LGPL work with Java? #LGPLJava)

See this article for details. It works as designed, intended, and
expected.

Consider this situation: 1) X releases V1 of a project under the
GPL. 2) Y contributes to the development of V2 with changes and
new code based on V1. 3) X wants to convert V2 to a non-GPL
license. Does X need Y's permission? (#Consider)

Yes. Y was required to release its version under the GNU GPL, as a
consequence of basing it on X's version V1. Nothing required Y to
agree to any other license for its code. Therefore, X must get Y's
permission before releasing that code under another license.

I'd like to incorporate GPL-covered software in my proprietary
system. Can I do this? #GPLInProprietarySystem)

You cannot incorporate GPL-covered software in a proprietary
system. The goal of the GPL is to grant everyone the freedom to
copy, redistribute, understand, and modify a program. If you could
incorporate GPL-covered software into a non-free system, it would
have the effect of making the GPL-covered software non-free too.

A system incorporating a GPL-covered program is an extended
version of that program. The GPL says that any extended version of
the program must be released under the GPL if it is released at all.
This is for two reasons: to make sure that users who get the software
get the freedom they should have, and to encourage people to give
back improvements that they make.

However, in many cases you can distribute the GPL-covered
software alongside your proprietary system. To do this validly, you
must make sure that the free and non-free programs communicate at
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arms length, that they are not combined in a way that would make
them effectively a single program.

The difference between this and “incorporating” the GPL-covered
software is partly a matter of substance and partly form. The
substantive part is this: if the two programs are combined so that
they become effectively two parts of one program, then you can't
treat them as two separate programs. So the GPL has to cover the
whole thing.

If the two programs remain well separated, like the compiler and the
kernel, or like an editor and a shell, then you can treat them as two
separate programs—but you have to do it properly. The issue is
simply one of form: how you describe what you are doing. Why do
we care about this? Because we want to make sure the users clearly
understand the free status of the GPL-covered software in the
collection.

If people were to distribute GPL-covered software calling it

“part of” a system that users know is partly proprietary, users might
be uncertain of their rights regarding the GPL-covered software. But
if they know that what they have received is a free program plus
another program, side by side, their rights will be clear.

I'd like to incorporate GPL-covered software in my proprietary
system. Can I do this by putting a “wrapper” module, under a
GPL-compatible lax permissive license (such as the X11 license) in
between the GPL-covered part and the proprietary part?
(#GPLWrapper)

No. The X11 license is compatible with the GPL, so you can add a
module to the GPL-covered program and put it under the X11
license. But if you were to incorporate them both in a larger
program, that whole would include the GPL-covered part, so it
would have to be licensed as a whole under the GNU GPL.



The fact that proprietary module A communicates with GPL-
covered module C only through X11-licensed module B is legally
irrelevant; what matters is the fact that module C is included in the
whole.

Where can I learn more about the GCC Runtime Library
EXCEptiOﬂ? (#LibGCCException)

The GCC Runtime Library Exception covers libgcc, libstdc++,
libfortran, libgomp, libdecnumber, and other libraries distributed
with GCC. The exception is meant to allow people to distribute
programs compiled with GCC under terms of their choice, even
when parts of these libraries are included in the executable as part of
the compilation process. To learn more, please read our FAQ about
the GCC Runtime Library Exception.

I'd like to modify GPL-covered programs and link them with the
portability libraries from Money Guzzler Inc. I cannot distribute
the source code for these libraries, so any user who wanted to
change these versions would have to obtain those libraries
separately. Why doesn't the GPL permit this? (#MoneyGuzzlerinc)

There are two reasons for this. First, a general one. If we permitted
company A to make a proprietary file, and company B to distribute
GPL-covered software linked with that file, the effect would be to
make a hole in the GPL big enough to drive a truck through. This
would be carte blanche for withholding the source code for all sorts
of modifications and extensions to GPL-covered software.

Giving all users access to the source code is one of our main goals,
so this consequence is definitely something we want to avoid.

More concretely, the versions of the programs linked with the
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Money Guzzler libraries would not really be free software as we
understand the term—they would not come with full source code
that enables users to change and recompile the program.

If the license for a module Q has a requirement that's incompatible
with the GPL, but the requirement applies only when Q is
distributed by itself, not when Q is included in a larger program,
does that make the license GPL-compatible? Can I combine or
link Q with a GPL-covered program? (#GPLIncompatibleAlone)

If a program P is released under the GPL that means *any and every
part of it* can be used under the GPL. If you integrate module Q,
and release the combined program P+Q under the GPL, that means
any part of P+Q can be used under the GPL. One part of P+Q is Q.
So releasing P+Q under the GPL says that Q any part of it can be
used under the GPL. Putting it in other words, a user who obtains
P+Q under the GPL can delete P, so that just Q remains, still under
the GPL.

If the license of module QQ permits you to give permission for that,
then it is GPL-compatible. Otherwise, it is not GPL-compatible.

If the license for Q says in no uncertain terms that you must do
certain things (not compatible with the GPL) when you redistribute
Q on its own, then it does not permit you to distribute Q under the
GPL. It follows that you can't release P+Q under the GPL either. So
you cannot link or combine P with Q.

Can I release a modified version of a GPL-covered program in
binary form only? (#ModifiedJustBinary)

No. The whole point of the GPL is that all modified versions must
be free software—which means, in particular, that the source code
of the modified version is available to the users.
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I downloaded just the binary from the net. If I distribute copies, do
I have to get the source and distribute that t00? (#UnchangedJustBinary)

Yes. The general rule is, if you distribute binaries, you must
distribute the complete corresponding source code too. The
exception for the case where you received a written offer for source
code is quite limited.

I want to distribute binaries via physical media without

accompanying sources. Can I provide source code by FTP?
(#DistributeWithSourceOnlnternet)

Version 3 of the GPL allows this; see option 6(b) for the full details.
Under version 2, you're certainly free to offer source via FTP, and
most users will get it from there. However, if any of them would
rather get the source on physical media by mail, you are required to
provide that.

If you distribute binaries via FTP, you should distribute source via
ETP.

My friend got a GPL-covered binary with an offer to supply
source, and made a copy for me. Can I use the offer myself to
obtain the source? (#RedistributedBinariesGetSource)

Yes, you can. The offer must be open to everyone who has a copy of
the binary that it accompanies. This is why the GPL says your friend
must give you a copy of the offer along with a copy of the binary—
so you can take advantage of it.

Can I put the binaries on my Internet server and put the source on
a different Internet site? (#SourceAndBinaryOnDifferentSites)




Yes. Section 6(d) allows this. However, you must provide clear
instructions people can follow to obtain the source, and you must
take care to make sure that the source remains available for as long
as you distribute the object code.

I want to distribute an extended version of a GPL-covered
program in binary form. Is it enough to distribute the source for
the original version? (#DistributeExtendedBinary)

No, you must supply the source code that corresponds to the binary.
Corresponding source means the source from which users can
rebuild the same binary.

Part of the idea of free software is that users should have access to
the source code for the programs they use. Those using your version
should have access to the source code for your version.

A major goal of the GPL is to build up the Free World by making
sure that improvement to a free program are themselves free. If you
release an improved version of a GPL-covered program, you must
release the improved source code under the GPL.

I want to distribute binaries, but distributing complete source is
inconvenient. Is it ok if I give users the diffs from the “standard”
version along with the binaries? (#DistributingSourcelsInconvenient)

This is a well-meaning request, but this method of providing the
source doesn't really do the job.

A user that wants the source a year from now may be unable to get
the proper version from another site at that time. The standard
distribution site may have a newer version, but the same diffs
probably won't work with that version.



So you need to provide complete sources, not just diffs, with the
binaries.

Can I make binaries available on a network server, but send
sources only to people who order them? (#AnonFTPAndSendSources)

If you make object code available on a network server, you have to
provide the Corresponding Source on a network server as well. The
easiest way to do this would be to publish them on the same server,
but if you'd like, you can alternatively provide instructions for
getting the source from another server, or even a version control
system. No matter what you do, the source should be just as easy to
access as the object code, though. This is all specified in section
6(d) of GPLv3.

The sources you provide must correspond exactly to the binaries. In
particular, you must make sure they are for the same version of the
program—not an older version and not a newer version.

How can I make sure each user who downloads the binaries also
gets the source? (#HowCanIMakeSureEachDownloadGetsSource)

You don't have to make sure of this. As long as you make the source
and binaries available so that the users can see what's available and
take what they want, you have done what is required of you. It is up
to the user whether to download the source.

Our requirements for redistributors are intended to make sure the
users can get the source code, not to force users to download the
source code even if they don't want it.

Does the GPL require me to provide source code that can be built
to match the exact hash of the binary I am distributing?



(#MustSourceBuildToMatchExactHashOfBinary)

Complete corresponding source means the source that the binaries
were made from, but that does not imply your tools must be able to
make a binary that is an exact hash of the binary you are
distributing. In some cases it could be (nearly) impossible to build a
binary from source with an exact hash of the binary being
distributed — consider the following examples: a system might put
timestamps in binaries; or the program might have been built against
a different (even unreleased) compiler version.

A company is running a modified version of a GPL'ed program on
a web site. Does the GPL say they must release their modified
sources? (#UnreleasedMods)

The GPL permits anyone to make a modified version and use it
without ever distributing it to others. What this company is doing is
a special case of that. Therefore, the company does not have to
release the modified sources.

It is essential for people to have the freedom to make modifications
and use them privately, without ever publishing those modifications.
However, putting the program on a server machine for the public to
talk to is hardly “private” use, so it would be legitimate to require
release of the source code in that special case. Developers who wish
to address this might want to use the GNU Affero GPL for programs
designed for network server use.

Is making and using multiple copies within one organization or
company “distribution”? (#InternalDistribution)

No, in that case the organization is just making the copies for itself.
As a consequence, a company or other organization can develop a
modified version and install that version through its own facilities,
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without giving the staff permission to release that modified version
to outsiders.

However, when the organization transfers copies to other
organizations or individuals, that is distribution. In particular,
providing copies to contractors for use off-site is distribution.

If someone steals a CD containing a version of a GPL-covered
program, does the GPL give him the right to redistribute that
version? (#StolenCopy)

If the version has been released elsewhere, then the thief probably
does have the right to make copies and redistribute them under the
GPL, but if he is imprisoned for stealing the CD he may have to
wait until his release before doing so.

If the version in question is unpublished and considered by a
company to be its trade secret, then publishing it may be a violation
of trade secret law, depending on other circumstances. The GPL
does not change that. If the company tried to release its version and
still treat it as a trade secret, that would violate the GPL, but if the
company hasn't released this version, no such violation has
occurred.

What if a company distributes a copy as a trade secret?
(#TradeSecretRelease)

If a company distributes a copy to you and claims it is a trade secret,
the company has violated the GPL and will have to cease
distribution. Note how this differs from the theft case above; the
company does not intentionally distribute a copy when a copy is
stolen, so in that case the company has not violated the GPL.



Why are some GNU libraries released under the ordinary GPL
rather than the Lesser GPL? (#WhySomeGPLAndNotLGPL)

Using the Lesser GPL for any particular library constitutes a retreat
for free software. It means we partially abandon the attempt to
defend the users' freedom, and some of the requirements to share
what is built on top of GPL-covered software. In themselves, those
are changes for the worse.

Sometimes a localized retreat is a good strategy. Sometimes, using
the LGPL for a library might lead to wider use of that library, and
thus to more improvement for it, wider support for free software,
and so on. This could be good for free software if it happens to a
large extent. But how much will this happen? We can only
speculate.

It would be nice to try out the LGPL on each library for a while, see
whether it helps, and change back to the GPL if the LGPL didn't
help. But this is not feasible. Once we use the LGPL for a particular
library, changing back would be difficult.

So we decide which license to use for each library on a case-by-case
basis. There is a long explanation of how we judge the question.

Using a certain GNU program under the GPL does not fit our
project to make proprietary software. Will you make an exception
for us? It would mean more users of that program.
(#WillYouMakeAnException)

Sorry, we don't make such exceptions. It would not be right.

Maximizing the number of users is not our aim. Rather, we are
trying to give the crucial freedoms to as many users as possible. In
general, proprietary software projects hinder rather than help the
cause of freedom.
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We do occasionally make license exceptions to assist a project
which is producing free software under a license other than the
GPL. However, we have to see a good reason why this will advance
the cause of free software.

We also do sometimes change the distribution terms of a package,
when that seems clearly the right way to serve the cause of free
software; but we are very cautious about this, so you will have to
show us very convincing reasons.

Why should programs say “Version 3 of the GPL or any later
version”? (#VersionThreeOrLater)

From time to time, at intervals of years, we change the GPL—
sometimes to clarify it, sometimes to permit certain kinds of use not
previously permitted, and sometimes to tighten up a requirement.
(The last two changes were in 2007 and 1991.) Using this “indirect
pointer” in each program makes it possible for us to change the
distribution terms on the entire collection of GNU software, when
we update the GPL.

If each program lacked the indirect pointer, we would be forced to
discuss the change at length with numerous copyright holders,
which would be a virtual impossibility. In practice, the chance of
having uniform distribution terms for GNU software would be nil.

Suppose a program says “Version 3 of the GPL or any later version”
and a new version of the GPL is released. If the new GPL version
gives additional permission, that permission will be available
immediately to all the users of the program. But if the new GPL
version has a tighter requirement, it will not restrict use of the
current version of the program, because it can still be used under
GPL version 3. When a program says “Version 3 of the GPL or any
later version”, users will always be permitted to use it, and even



change it, according to the terms of GPL version 3—even after later
versions of the GPL are available.

If a tighter requirement in a new version of the GPL need not be
obeyed for existing software, how is it useful? Once GPL version 4
is available, the developers of most GPL-covered programs will
release subsequent versions of their programs specifying “Version 4
of the GPL or any later version”. Then users will have to follow the
tighter requirements in GPL version 4, for subsequent versions of
the program.

However, developers are not obligated to do this; developers can
continue allowing use of the previous version of the GPL, if that is
their preference.

Is it a good idea to use a license saying that a certain program can
be used only under the latest version of the GNU GPL?
(#OnlyLatestVersion)

The reason you shouldn't do that is that it could result some day in
withdrawing automatically some permissions that the users
previously had.

Suppose a program was released in 2000 under “the latest GPL
version”. At that time, people could have used it under GPLv2. The
day we published GPLv3 in 2007, everyone would have been
suddenly compelled to use it under GPLv3 instead.

Some users may not even have known about GPL version 3—but
they would have been required to use it. They could have violated
the program's license unintentionally just because they did not get
the news. That's a bad way to treat people.

We think it is wrong to take back permissions already granted,
except due to a violation. If your freedom could be revoked, then it



isn't really freedom. Thus, if you get a copy of a program version
under one version of a license, you should always have the rights
granted by that version of the license. Releasing under “GPL
version N or any later version” upholds that principle.

Why don't you use the GPL for manuals? (#WhyNotGPILForManuals)

It is possible to use the GPL for a manual, but the GNU Free
Documentation License (GFDL) is much better for manuals.

The GPL was designed for programs; it contains lots of complex
clauses that are crucial for programs, but that would be cumbersome
and unnecessary for a book or manual. For instance, anyone
publishing the book on paper would have to either include machine-
readable “source code” of the book along with each printed copy, or
provide a written offer to send the “source code” later.

Meanwhile, the GFDL has clauses that help publishers of free
manuals make a profit from selling copies—cover texts, for
instance. The special rules for Endorsements sections make it
possible to use the GFDL for an official standard. This would permit
modified versions, but they could not be labeled as “the standard”.

Using the GFDL, we permit changes in the text of a manual that
covers its technical topic. It is important to be able to change the
technical parts, because people who change a program ought to
change the documentation to correspond. The freedom to do this is
an ethical imperative.

Our manuals also include sections that state our political position
about free software. We mark these as “invariant”, so that they
cannot be changed or removed. The GFDL makes provisions for
these “invariant sections”.



How does the GPL apply to fonts? (#FontException)

Font licensing is a complex issue which needs serious consideration.
The following license exception is experimental but approved for
general use. We welcome suggestions on this subject—please see
this this explanatory essay and write to licensing@gnu.org.

To use this exception, add this text to the license notice of each file
in the package (to the extent possible), at the end of the text that
says the file is distributed under the GNU GPL:

As a special exception, if you create a document which uses
this font, and embed this font or unaltered portions of this font
into the document, this font does not by itself cause the
resulting document to be covered by the GNU General Public
License. This exception does not however invalidate any other
reasons why the document might be covered by the GNU
General Public License. If you modify this font, you may extend
this exception to your version of the font, but you are not
obligated to do so. If you do not wish to do so, delete this
exception statement from your version.

I am writing a website maintenance system (called a “content
management system” by some), or some other application which
generates web pages from templates. What license should I use for
those templates? (#wMs)

Templates are minor enough that it is not worth using copyleft to
protect them. It is normally harmless to use copyleft on minor
works, but templates are a special case, because they are combined
with data provided by users of the application and the combination
is distributed. So, we recommend that you license your templates
under simple permissive terms.

Some templates make calls into JavaScript functions. Since
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Javascript is often non-trivial, it is worth copylefting. Because the
templates will be combined with user data, it's possible that
template+user data+JavaScript would be considered one work under
copyright law. A line needs to be drawn between the JavaScript
(copylefted), and the user code (usually under incompatible terms).

L
Ay

The assembled web pagﬁ/

&
The template

Javascript code

Function Calls
Text and pictures P
provided by users

R

N\, L/

2%,
%
‘Dulation

Exception means no combination
/

Here's an exception for JavaScript code that does this:

As a special exception to the GPL, any HTML file which merely
makes function calls to this code, and for that purpose includes
it by reference shall be deemed a separate work for copyright
law purposes. In addition, the copyright holders of this code
give you permission to combine this code with free software
libraries that are released under the GNU LGPL. You may copy
and distribute such a system following the terms of the GNU
GPL for this code and the LGPL for the libraries. If you modify
this code, you may extend this exception to your version of the
code, but you are not obligated to do so. If you do not wish to
do so, delete this exception statement from your version.

Can I release a program under the GPL which I developed using
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non-free tools? (#NonFreeTools)

Which programs you used to edit the source code, or to compile it,
or study it, or record it, usually makes no difference for issues
concerning the licensing of that source code.

However, if you link non-free libraries with the source code, that
would be an issue you need to deal with. It does not preclude
releasing the source code under the GPL, but if the libraries don't fit
under the “system library” exception, you should affix an explicit
notice giving permission to link your program with them. The FAQ
entry about using GPL-incompatible libraries provides more
information about how to do that.

Are there translations of the GPL into other languages?
(#GPLTranslations)

It would be useful to have translations of the GPL into languages
other than English. People have even written translations and sent
them to us. But we have not dared to approve them as officially
valid. That carries a risk so great we do not dare accept it.

A legal document is in some ways like a program. Translating it is

like translating a program from one language and operating system
to another. Only a lawyer skilled in both languages can do it—and

even then, there is a risk of introducing a bug.

If we were to approve, officially, a translation of the GPL, we would
be giving everyone permission to do whatever the translation says
they can do. If it is a completely accurate translation, that is fine.
But if there is an error in the translation, the results could be a
disaster which we could not fix.

If a program has a bug, we can release a new version, and eventually
the old version will more or less disappear. But once we have given



everyone permission to act according to a particular translation, we
have no way of taking back that permission if we find, later on, that
it had a bug.

Helpful people sometimes offer to do the work of translation for us.
If the problem were a matter of finding someone to do the work, this
would solve it. But the actual problem is the risk of error, and
offering to do the work does not avoid the risk. We could not
possibly authorize a translation written by a non-lawyer.

Therefore, for the time being, we are not approving translations of
the GPL as globally valid and binding. Instead, we are doing two
things:

m Referring people to unofficial translations. This means that
we permit people to write translations of the GPL, but we
don't approve them as legally valid and binding.

An unapproved translation has no legal force, and it should
say so explicitly. It should be marked as follows:

This translation of the GPL is informal, and not
officially approved by the Free Software Foundation as
valid. To be completely sure of what is permitted, refer
to the original GPL (in English).

But the unapproved translation can serve as a hint for how to
understand the English GPL. For many users, that is
sufficient.

However, businesses using GNU software in commercial
activity, and people doing public ftp distribution, should
need to check the real English GPL to make sure of what it
permits.

m Publishing translations valid for a single country only.



We are considering the idea of publishing translations which
are officially valid only for one country. This way, if there is
a mistake, it will be limited to that country, and the damage
will not be too great.

It will still take considerable expertise and effort from a
sympathetic and capable lawyer to make a translation, so we
cannot promise any such translations soon.

If a programming language interpreter has a license that is
incompatible with the GPL, can I run GPL-covered programs on

it? (#Interpreterincompat)

When the interpreter just interprets a language, the answer is yes.
The interpreted program, to the interpreter, is just data; the GPL
doesn't restrict what tools you process the program with.

However, when the interpreter is extended to provide “bindings” to
other facilities (often, but not necessarily, libraries), the interpreted
program is effectively linked to the facilities it uses through these
bindings. The JNI or Java Native Interface is an example of such a
facility; libraries that are accessed in this way are linked
dynamically with the Java programs that call them.

So if these facilities are released under a GPL-incompatible license,
the situation is like linking in any other way with a GPL-
incompatible library. Which implies that:

1. If you are writing code and releasing it under the GPL, you
can state an explicit exception giving permission to link it
with those GPL-incompatible facilities.

2. If you wrote and released the program under the GPL, and
you designed it specifically to work with those facilities,
people can take that as an implicit exception permitting
them to link it with those facilities. But if that is what you



intend, it is better to say so explicitly.

3. You can't take someone else's GPL-covered code and use it
that way, or add such exceptions to it. Only the copyright
holders of that code can add the exception.

Who has the power to enforce the GPL? (#WhoHasThePower)

Since the GPL is a copyright license, the copyright holders of the
software are the ones who have the power to enforce the GPL. If
you see a violation of the GPL, you should inform the developers of
the GPL-covered software involved. They either are the copyright
holders, or are connected with the copyright holders. Learn more
about reporting GPL violations.

In an object-oriented language such as Java, if I use a class that is
GPL'ed without modifying, and subclass it, in what way does the
GPL affect the larger program? (#0OOPLang)

Subclassing is creating a derivative work. Therefore, the terms of
the GPL affect the whole program where you create a subclass of a
GPL'ed class.

If I port my program to GNU/Linux, does that mean I have to
release it as free software under the GPL or some other Free
Software license? (#PortProgramToGL)

In general, the answer is no—this is not a legal requirement. In
specific, the answer depends on which libraries you want to use and
what their licenses are. Most system libraries either use the GNU
Lesser GPL, or use the GNU GPL plus an exception permitting
linking the library with anything. These libraries can be used in non-
free programs; but in the case of the Lesser GPL, it does have some
requirements you must follow.


https://www.gnu.org/licenses/lgpl.html

Some libraries are released under the GNU GPL alone; you must
use a GPL-compatible license to use those libraries. But these are
normally the more specialized libraries, and you would not have had
anything much like them on another platform, so you probably
won't find yourself wanting to use these libraries for simple porting.

Of course, your software is not a contribution to our community if it
is not free, and people who value their freedom will refuse to use it.
Only people willing to give up their freedom will use your software,
which means that it will effectively function as an inducement for
people to lose their freedom.

If you hope some day to look back on your career and feel that it has
contributed to the growth of a good and free society, you need to
make your software free.

I just found out that a company has a copy of a GPL'ed program,
and it costs money to get it. Aren't they violating the GPL by not
making it available on the Internet? (#CompanyGPLCostsMoney)

No. The GPL does not require anyone to use the Internet for
distribution. It also does not require anyone in particular to
redistribute the program. And (outside of one special case), even if
someone does decide to redistribute the program sometimes, the
GPL doesn't say he has to distribute a copy to you in particular, or
any other person in particular.

What the GPL requires is that he must have the freedom to distribute
a copy to you if he wishes to. Once the copyright holder does
distribute a copy of the program to someone, that someone can then
redistribute the program to you, or to anyone else, as he sees fit.

Can I release a program with a license which says that you can
distribute modified versions of it under the GPL but you can't



distribute the original itself under the GPL? (#ReleaseNotOriginal)

No. Such a license would be self-contradictory. Let's look at its
implications for me as a user.

Suppose I start with the original version (call it version A), add
some code (let's imagine it is 1000 lines), and release that modified
version (call it B) under the GPL. The GPL says anyone can change
version B again and release the result under the GPL. So I (or
someone else) can delete those 1000 lines, producing version C
which has the same code as version A but is under the GPL.

If you try to block that path, by saying explicitly in the license that
I'm not allowed to reproduce something identical to version A under
the GPL by deleting those lines from version B, in effect the license
now says that I can't fully use version B in all the ways that the GPL
permits. In other words, the license does not in fact allow a user to
release a modified version such as B under the GPL.

Does moving a copy to a majority-owned, and controlled,
subsidiary constitute distribution? (#DistributeSubsidiary)

Whether moving a copy to or from this subsidiary constitutes
“distribution” is a matter to be decided in each case under the
copyright law of the appropriate jurisdiction. The GPL does not and
cannot override local laws. US copyright law is not entirely clear on
the point, but appears not to consider this distribution.

If, in some country, this is considered distribution, and the
subsidiary must receive the right to redistribute the program, that
will not make a practical difference. The subsidiary is controlled by
the parent company; rights or no rights, it won't redistribute the
program unless the parent company decides to do so.



Can software installers ask people to click to agree to the GPL? If
I get some software under the GPL, do I have to agree to

anything? (#ClickThrough)

Some software packaging systems have a place which requires you
to click through or otherwise indicate assent to the terms of the
GPL. This is neither required nor forbidden. With or without a click
through, the GPL's rules remain the same.

Merely agreeing to the GPL doesn't place any obligations on you.
You are not required to agree to anything to merely use software
which is licensed under the GPL. You only have obligations if you
modify or distribute the software. If it really bothers you to click
through the GPL, nothing stops you from hacking the GPLed
software to bypass this.

I would like to bundle GPLed software with some sort of
installation software. Does that installer need to have a GPL-
compatible license? (#GPLCompatnstaller)

No. The installer and the files it installs are separate works. As a
result, the terms of the GPL do not apply to the installation software.

Some distributors of GPL'd software require me in their umbrella
EULAs or as part of their downloading process to “represent and
warrant” that I am located in the US or that I intend to distribute
the software in compliance with relevant export control laws. Why
are they doing this and is it a violation of those distributors’
obligations under GPL? (#ExportWarranties)

This is not a violation of the GPL. Those distributors (almost all of
whom are commercial businesses selling free software distributions
and related services) are trying to reduce their own legal risks, not to
control your behavior. Export control law in the United States might



make them liable if they knowingly export software into certain
countries, or if they give software to parties they know will make
such exports. By asking for these statements from their customers
and others to whom they distribute software, they protect
themselves in the event they are later asked by regulatory authorities
what they knew about where software they distributed was going to
wind up. They are not restricting what you can do with the software,
only preventing themselves from being blamed with respect to
anything you do. Because they are not placing additional restrictions
on the software, they do not violate section 10 of GPLv3 or section
6 of GPLv2.

The FSF opposes the application of US export control laws to free
software. Not only are such laws incompatible with the general
objective of software freedom, they achieve no reasonable
governmental purpose, because free software is currently and should
always be available from parties in almost every country, including
countries that have no export control laws and which do not
participate in US-led trade embargoes. Therefore, no country's
government is actually deprived of free software by US export
control laws, while no country's citizens should be deprived of free
software, regardless of their governments' policies, as far as we are
concerned. Copies of all GPL-licensed software published by the
FSF can be obtained from us without making any representation
about where you live or what you intend to do. At the same time, the
FSF understands the desire of commercial distributors located in the
US to comply with US laws. They have a right to choose to whom
they distribute particular copies of free software; exercise of that
right does not violate the GPL unless they add contractual
restrictions beyond those permitted by the GPL.

Can I use GPLed software on a device that will stop operating if
customers do not continue paying a subscription fee?
(#SubscriptionFee)




No. In this scenario, the requirement to keep paying a fee limits the
user's ability to run the program. This is an additional requirement
on top of the GPL, and the license prohibits it.

How do I upgrade from (L)GPLv2 to (L)GPLvV3? (#v3HowToUpgrade)

First, include the new version of the license in your package. If
you're using LGPLv3 in your project, be sure to include copies of
both GPLv3 and LGPLv3, since LGPLv3 is now written as a set of
additional permissions on top of GPLv3.

Second, replace all your existing v2 license notices (usually at the
top of each file) with the new recommended text available on the
GNU licenses howto. It's more future-proof because it no longer
includes the FSF's postal mailing address.

Of course, any descriptive text (such as in a README) which talks
about the package's license should also be updated appropriately.

How does GPLv3 make BitTorrent distribution easier? (#BitTorrent)

Because GPLv2 was written before peer-to-peer distribution of
software was common, it is difficult to meet its requirements when
you share code this way. The best way to make sure you are in
compliance when distributing GPLv2 object code on BitTorrent
would be to include all the corresponding source in the same torrent,
which is prohibitively expensive.

GPLv3 addresses this problem in two ways. First, people who
download this torrent and send the data to others as part of that
process are not required to do anything. That's because section 9
says “Ancillary propagation of a covered work occurring solely as a
consequence of using peer-to-peer transmission to receive a copy
likewise does not require acceptance [of the license].”


https://www.gnu.org/licenses/gpl-howto.html

Second, section 6(e) of GPLv3 is designed to give distributors—
people who initially seed torrents—a clear and straightforward way
to provide the source, by telling recipients where it is available on a
public network server. This ensures that everyone who wants to get
the source can do so, and it's almost no hassle for the distributor.

What is tivoization? How does GPLv3 prevent it? (#Tivoization)

Some devices utilize free software that can be upgraded, but are
designed so that users are not allowed to modify that software.
There are lots of different ways to do this; for example, sometimes
the hardware checksums the software that is installed, and shuts
down if it doesn't match an expected signature. The manufacturers
comply with GPLv2 by giving you the source code, but you still
don't have the freedom to modify the software you're using. We call
this practice tivoization.

When people distribute User Products that include software under
GPLv3, section 6 requires that they provide you with information
necessary to modify that software. User Products is a term specially
defined in the license; examples of User Products include portable
music players, digital video recorders, and home security systems.

Does GPLv3 prohibit DRM? (#DRMProhibited)

It does not; you can use code released under GPLv3 to develop any
kind of DRM technology you like. However, if you do this, section
3 says that the system will not count as an effective technological
“protection” measure, which means that if someone breaks the
DRM, he will be free to distribute his software too, unhindered by
the DMCA and similar laws.

As usual, the GNU GPL does not restrict what people do in
software, it just stops them from restricting others.



Can I use the GPL to license hardware? (#GPLHardware)

Any material that can be copyrighted can be licensed under the
GPL. GPLv3 can also be used to license materials covered by other
copyright-like laws, such as semiconductor masks. So, as an
example, you can release a drawing of a physical object or circuit
under the GPL.

In many situations, copyright does not cover making physical
hardware from a drawing. In these situations, your license for the
drawing simply can't exert any control over making or selling
physical hardware, regardless of the license you use. When
copyright does cover making hardware, for instance with IC masks,
the GPL handles that case in a useful way.

I use public key cryptography to sign my code to assure its
authenticity. Is it true that GPLv3 forces me to release my private

signing keys? (#GiveUpKeys)

No. The only time you would be required to release signing keys is
if you conveyed GPLed software inside a User Product, and its
hardware checked the software for a valid cryptographic signature
before it would function. In that specific case, you would be
required to provide anyone who owned the device, on demand, with
the key to sign and install modified software on his device so that it
will run. If each instance of the device uses a different key, then you
need only give each purchaser the key for his instance.

Does GPLv3 require that voters be able to modify the software
running in a voting machine? (#v3VotingMachine)

No. Companies distributing devices that include software under
GPLv3 are at most required to provide the source and Installation
Information for the software to people who possess a copy of the



object code. The voter who uses a voting machine (like any other
kiosk) doesn't get possession of it, not even temporarily, so the voter
also does not get possession of the binary software in it.

Note, however, that voting is a very special case. Just because the
software in a computer is free does not mean you can trust the
computer for voting. We believe that computers cannot be trusted
for voting. Voting should be done on paper.

Does GPLv3 have a “patent retaliation clause”? (#v3PatentRetaliation)

In effect, yes. Section 10 prohibits people who convey the software
from filing patent suits against other licensees. If someone did so
anyway, section 8 explains how they would lose their license and
any patent licenses that accompanied it.

Can I use snippets of GPL-covered source code within
documentation that is licensed under some license that is
incompatible with the GPL? #SourceCodelnDocumentation)

If the snippets are small enough that you can incorporate them under
fair use or similar laws, then yes. Otherwise, no.

The beginning of GPLv3 section 6 says that I can convey a covered
work in object code form “under the terms of sections 4 and 5”
provided I also meet the conditions of section 6. What does that
mean? (#v3UnderdandS)

This means that all the permissions and conditions you have to
convey source code also apply when you convey object code: you
may charge a fee, you must keep copyright notices intact, and so on.

My company owns a lot of patents. Over the years we've



contributed code to projects under “GPL version 2 or any later
version”, and the project itself has been distributed under the
same terms. If a user decides to take the project's code
(incorporating my contributions) under GPLv3, does that mean
I've automatically granted GPLv3's explicit patent license to that
user? (#v20rLaterPatentLicense)

No. When you convey GPLed software, you must follow the terms
and conditions of one particular version of the license. When you do
so, that version defines the obligations you have. If users may also
elect to use later versions of the GPL, that's merely an additional
permission they have—it does not require you to fulfill the terms of
the later version of the GPL as well.

Do not take this to mean that you can threaten the community with
your patents. In many countries, distributing software under GPLv2
provides recipients with an implicit patent license to exercise their
rights under the GPL. Even if it didn't, anyone considering enforcing
their patents aggressively is an enemy of the community, and we
will defend ourselves against such an attack.

If I distribute a proprietary program that links against an
LGPLv3-covered library that I've modified, what is the
“contributor version” for purposes of determining the scope of the
explicit patent license grant I'm making—is it just the library, or is
it the whole combination? (#LGPLv3ContributorVersion)

The “contributor version” is only your version of the library.

Is GPLv3 compatible with GPLv2? (#v2v3Compatibility)

No. Some of the requirements in GPLv3, such as the requirement to
provide Installation Information, do not exist in GPLv2. As a result,
the licenses are not compatible: if you tried to combine code



released under both these licenses, you would violate section 6 of
GPLv2.

However, if code is released under GPL “version 2 or later,” that is
compatible with GPLv3 because GPLv3 is one of the options it
permits.

What does it mean to “cure” a violation of GPLv3? (#Cure)

To cure a violation means to adjust your practices to comply with
the requirements of the license.

The warranty and liability disclaimers in GPLv3 seem specific to
U.S. law. Can I add my own disclaimers to my own code?

(#v3InternationalDisclaimers)

Yes. Section 7 gives you permission to add your own disclaimers,
specifically 7(a).

My program has interactive user interfaces that are non-visual in
nature. How can I comply with the Appropriate Legal Notices
requirement in GPLv3? (#Nonvisuall egalNotices)

All you need to do is ensure that the Appropriate Legal Notices are
readily available to the user in your interface. For example, if you
have written an audio interface, you could include a command that
reads the notices aloud.

If I give a copy of a GPLv3-covered program to a coworker at my
company, have I “conveyed” the copy to him? (#v3CoworkerConveying)

As long as you're both using the software in your work at the
company, rather than personally, then the answer is no. The copies



belong to the company, not to you or the coworker. This copying is
propagation, not conveying, because the company is not making
copies available to others.

If I distribute a GPLv3-covered program, can I provide a
warranty that is voided if the user modifies the program?
(#v3Conditional Warranty)

Yes. Just as devices do not need to be warranted if users modify the
software inside them, you are not required to provide a warranty that
covers all possible activities someone could undertake with GPLv3-
covered software.

Why did you decide to write the GNU Affero GPLv3 as a separate
license? (#SeparateAffero)

Early drafts of GPLv3 allowed licensors to add an Affero-like
requirement to publish source in section 7. However, some
companies that develop and rely upon free software consider this
requirement to be too burdensome. They want to avoid code with
this requirement, and expressed concern about the administrative
costs of checking code for this additional requirement. By
publishing the GNU Affero GPLv3 as a separate license, with
provisions in it and GPLv3 to allow code under these licenses to
link to each other, we accomplish all of our original goals while
making it easier to determine which code has the source publication
requirement.

Why did you invent the new terms “propagate” and “convey” in
GPLvV3? (#WhyPropagateAndConvey)

The term “distribute” used in GPLv2 was borrowed from United
States copyright law. Over the years, we learned that some



jurisdictions used this same word in their own copyright laws, but
gave it different meanings. We invented these new terms to make
our intent as clear as possible no matter where the license is
interpreted. They are not used in any copyright law in the world, and
we provide their definitions directly in the license.

I'd like to license my code under the GPL, but I'd also like to make
it clear that it can't be used for military and/or commercial uses.
Can I do this? #NoMilitary)

No, because those two goals contradict each other. The GNU GPL is
designed specifically to prevent the addition of further restrictions.
GPLv3 allows a very limited set of them, in section 7, but any other
added restriction can be removed by the user.

Is “convey” in GPLv3 the same thing as what GPLv2 means by
“distribute”? (#ConveyVsDistribute)

Yes, more or less. During the course of enforcing GPLv2, we
learned that some jurisdictions used the word “distribute” in their
own copyright laws, but gave it different meanings. We invented a
new term to make our intent clear and avoid any problems that
could be caused by these differences.

GPLv3 gives “making available to the public” as an example of
propagation. What does this mean? Is making available a form of

Conveying? (#v3MakingAvailable)

One example of “making available to the public” is putting the
software on a public web or FTP server. After you do this, some
time may pass before anybody actually obtains the software from
you—but because it could happen right away, you need to fulfill the
GPL's obligations right away as well. Hence, we defined conveying



to include this activity.

Since distribution and making available to the public are forms of
propagation that are also conveying in GPLv3, what are some
examples of propagation that do not constitute conveying?
(#PropagationNotConveying)

Making copies of the software for yourself is the main form of
propagation that is not conveying. You might do this to install the
software on multiple computers, or to make backups.

Does prelinking a GPLed binary to various libraries on the system,
to optimize its performance, count as modification? (#Prelinking)

No. Prelinking is part of a compilation process; it doesn't introduce
any license requirements above and beyond what other aspects of
compilation would. If you're allowed to link the program to the
libraries at all, then it's fine to prelink with them as well. If you
distribute prelinked object code, you need to follow the terms of
section 6.

If someone installs GPLed software on a laptop, and then lends
that laptop to a friend without providing source code for the
software, have they violated the GPL? (#LaptopLoan)

No. In the jurisdictions where we have investigated this issue, this
sort of loan would not count as conveying. The laptop's owner
would not have any obligations under the GPL.

Suppose that two companies try to circumvent the requirement to
provide Installation Information by having one company release
signed software, and the other release a User Product that only
runs signed software from the first company. Is this a violation of



GPLvV3? (#TwoPartyTivoization)

Yes. If two parties try to work together to get around the
requirements of the GPL, they can both be pursued for copyright
infringement. This is especially true since the definition of convey
explicitly includes activities that would make someone responsible
for secondary infringement.

Am I complying with GPLv3 if I offer binaries on an FTP server
and sources by way of a link to a source code repository in a
version control system, like CVS or Subversion? (#SourcelnCVS)

This is acceptable as long as the source checkout process does not
become burdensome or otherwise restrictive. Anybody who can
download your object code should also be able to check out source
from your version control system, using a publicly available free
software client. Users should be provided with clear and convenient
instructions for how to get the source for the exact object code they
downloaded—they may not necessarily want the latest development

code, after all.

Can someone who conveys GPLv3-covered software in a User
Product use remote attestation to prevent a user from modifying
that software? (#RemoteAttestation)

No. The definition of Installation Information, which must be
provided with source when the software is conveyed inside a User
Product, explicitly says: “The information must suffice to ensure
that the continued functioning of the modified object code is in no
case prevented or interfered with solely because modification has
been made.” If the device uses remote attestation in some way, the
Installation Information must provide you some means for your
modified software to report itself as legitimate.



What does “rules and protocols for communication across the
network” mean in GPLv3? (#RulesProtocols)

This refers to rules about traffic you can send over the network. For
example, if there is a limit on the number of requests you can send
to a server per day, or the size of a file you can upload somewhere,
your access to those resources may be denied if you do not respect
those limits.

These rules do not include anything that does not pertain directly to
data traveling across the network. For instance, if a server on the
network sent messages for users to your device, your access to the
network could not be denied merely because you modified the
software so that it did not display the messages.

Distributors that provide Installation Information under GPLv3
are not required to provide “support service” for the product.
What kind of “support service”’do you mean? (#SupportService)

This includes the kind of service many device manufacturers
provide to help you install, use, or troubleshoot the product. If a
device relies on access to web services or similar technology to
function properly, those should normally still be available to
modified versions, subject to the terms in section 6 regarding access
to a network.

In GPLv3 and AGPLv3, what does it mean when it says
“notwithstanding any other provision of this License”?
(#v3Notwithstanding)

This simply means that the following terms prevail over anything
else in the license that may conflict with them. For example, without
this text, some people might have claimed that you could not
combine code under GPLv3 with code under AGPLv3, because the



AGPL's additional requirements would be classified as “further
restrictions” under section 7 of GPLv3. This text makes clear that
our intended interpretation is the correct one, and you can make the
combination.

This text only resolves conflicts between different terms of the
license. When there is no conflict between two conditions, then you
must meet them both. These paragraphs don't grant you carte
blanche to ignore the rest of the license—instead they're carving out
very limited exceptions.

Under AGPLv3, when I modify the Program under section 13,
what Corresponding Source does it have to offer?
(#AGPLv3CorrespondingSource)

“Corresponding Source” is defined in section 1 of the license, and
you should provide what it lists. So, if your modified version
depends on libraries under other licenses, such as the Expat license
or GPLv3, the Corresponding Source should include those libraries
(unless they are System Libraries). If you have modified those
libraries, you must provide your modified source code for them.

The last sentence of the first paragraph of section 13 is only meant
to reinforce what most people would have naturally assumed: even
though combinations with code under GPLv3 are handled through a
special exception in section 13, the Corresponding Source should
still include the code that is combined with the Program this way.
This sentence does not mean that you only have to provide the
source that's covered under GPLv3; instead it means that such code
is not excluded from the definition of Corresponding Source.

In AGPLv3, what counts as “interacting with [the software]
remotely through a computer network?” (#AGPLv3InteractingRemotely)



If the program is expressly designed to accept user requests and
send responses over a network, then it meets these criteria. Common
examples of programs that would fall into this category include web
and mail servers, interactive web-based applications, and servers for
games that are played online.

If a program is not expressly designed to interact with a user
through a network, but is being run in an environment where it
happens to do so, then it does not fall into this category. For
example, an application is not required to provide source merely
because the user is running it over SSH, or a remote X session.

How does GPLv3's concept of “you” compare to the definition of
“Legal Entity” in the Apache License 2.0? (#ApacheLegalEntity)

They're effectively identical. The definition of “Legal Entity” in the
Apache License 2.0 is very standard in various kinds of legal
agreements—so much so that it would be very surprising if a court
did not interpret the term in the same way in the absence of an
explicit definition. We fully expect them to do the same when they
look at GPLv3 and consider who qualifies as a licensee.

In GPLv3, what does “the Program” refer to? Is it every program
ever released under GPLv3? (#v3TheProgram)

The term “the Program” means one particular work that is licensed
under GPLv3 and is received by a particular licensee from an
upstream licensor or distributor. The Program is the particular work
of software that you received in a given instance of GPLv3
licensing, as you received it.

“The Program” cannot mean “all the works ever licensed under
GPLv3”; that interpretation makes no sense for a number of reasons.
We've published an analysis of the term “the Program” for those



https://www.gnu.org/licenses/gplv3-the-program.html

who would like to learn more about this.

If T only make copies of a GPL-covered program and run them,
without distributing or conveying them to others, what does the
license require of me? (#NoDistributionRequirements)

Nothing. The GPL does not place any conditions on this activity.

If some network client software is released under AGPLv3, does it

have to be able to provide source to the servers it interacts with?
(#AGPLv3ServerAsUser)

This should not be required in any typical server-client relationship.
AGPLv3 requires a program to offer source code to “all users
interacting with it remotely through a computer network.” In most
server-client architectures, it simply wouldn't be reasonable to argue
that the server operator is a “user” interacting with the client in any
meaningful sense.

Consider HTTP as an example. All HTTP clients expect servers to
provide certain functionality: they should send specified responses
to well-formed requests. The reverse is not true: servers cannot
assume that the client will do anything in particular with the data
they send. The client may be a web browser, an RSS reader, a
spider, a network monitoring tool, or some special-purpose program.
The server can make absolutely no assumptions about what the
client will do—so there's no meaningful way for the server operator
to be considered a user of that software.

For software that runs a proxy server licensed under the AGPL,
how can I provide an offer of source to users interacting with that
code? (#AGPLProxy)



For software on a proxy server, you can provide an offer of source
through a normal method of delivering messages to users of that
kind of proxy. For example, a Web proxy could use a landing page.
When users initially start using the proxy, you can direct them to a
page with the offer of source along with any other information you
choose to provide.

The AGPL says you must make the offer to "all users". If you know
that a certain user has already been shown the offer, for the current
version of the software, you don't have to repeat it to that user again.

How are the various GNU licenses compatible with each other?
(#AllCompatibility)

The various GNU licenses enjoy broad compatibility between each
other. The only time you may not be able to combine code under
two of these licenses is when you want to use code that's only under
an older version of a license with code that's under a newer version.

Below is a detailed compatibility matrix for various combinations of
the GNU licenses, to provide an easy-to-use reference for specific
cases. It assumes that someone else has written some software under
one of these licenses, and you want to somehow incorporate code
from that into a project that you're releasing (either your own
original work, or a modified version of someone else's software).
Find the license for your project in a column at the top of the table,
and the license for the other code in a row on the left. The cell
where they meet will tell you whether or not this combination is
permitted.

When we say “copy code,” we mean just that: you're taking a
section of code from one source, with or without modification, and
inserting it into your own program, thus forming a work based on
the first section of code. “Use a library” means that you're not
copying any source directly, but instead interacting with it through



linking, importing, or other typical mechanisms that bind the
sources together when you compile or run the code.

Skip compatibility matrix

I want to license my

GPLv2 only GPLvV2 or GPLv3 or L
later later
Co
GPLV2 ;
only OK OK [2] NO
(
Co
GPLvV2 or OK [1] OK OK j
later
C
OK:
I want ST
o GPLv3 NO Co.mbmatlon OK Cq
is under |
copy GPLv3 [3] G
code
under: OK: Convey | OK: Convey | OK: Convey
LGPLv2.1 | copied code | copied code | copied code
only under under GPLv2 under
GPLv2 [7] or later [7] GPLv3 [7]
OK: Convey | OK: Convey i
LGPLv2.1| copied code | copied code OK: Convey
code under
or later under under GPLv2 GPLV3 [7]
GPLv2 [7][1]| or later[7]
OK: OK:
LGPLv3 NO Co.mbmatlon Cqmblnatlon Cq
is under is under |
GPLv3 [8][3]| GPLv3[8] |GP




Co
GPLv2 ;
only OK OK [2] NO
(
Co
GPLVIZ ol OKI[1] OK OK :
ater
C
I want
to use OK:

a Combination Co
library GPLv3 e is under LI |
under: GPLv3 [3] G

LGPLv2.1 OK OK OK
only

LGPLv2.1 OK OK OK
or later

OK:
LGPLv3 NO Co.mbmatlon OK
is under
GPLv3 [9]

Skip footnotes

1: You must follow the terms of GPLv2 when incorporating the code
in this case. You cannot take advantage of terms in later versions of
the GPL.

2: While you may release your project (either your original work
and/or work that you received and modified) under GPLv2-or-later
in this case, note that the other code you're using must remain under
GPLv2 only. As long as your project depends on that code, you
won't be able to upgrade the license of your project to GPLv3-or-



later, and the work as a whole (any combination of both your project
and the other code) can only be conveyed under the terms of
GPLv2.

3: If you have the ability to release the project under GPLv2 or any
later version, you can choose to release it under GPLv3 or any later
version—and once you do that, you'll be able to incorporate the
code released under GPLv3.

4: If you have the ability to release the project under LGPLv2.1 or
any later version, you can choose to release it under LGPLv3 or any
later version—and once you do that, you'll be able to incorporate the
code released under LGPLv3.

5: You must follow the terms of LGPLv2.1 when incorporating the
code in this case. You cannot take advantage of terms in later
versions of the LGPL.

6: If you do this, as long as the project contains the code released
under LGPLv2.1 only, you will not be able to upgrade the project's
license to LGPLv3 or later.

7: LGPLv2.1 gives you permission to relicense the code under any
version of the GPL since GPLv2. If you can switch the LGPLed
code in this case to using an appropriate version of the GPL instead
(as noted in the table), you can make this combination.

8: LGPLv3 is GPLv3 plus extra permissions that you can ignore in
this case.

9: Because GPLv2 does not permit combinations with LGPLv3, you
must convey the project under GPLv3's terms in this case, since it
will allow that combination.
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The GUI

Document generated by eLyXer 1.2.5 (2013-03-10) on 2015-03-
22T21:34:03.031000



http://elyxer.nongnu.org/

Main Menu

File

He_ Edit DLL Perl Problem Solver Help
W= Chel+1
Qpen. .. ChElHO
Save Chrl+3
Save As.., Chel+-8

1 Pokerstars_ML_200_MSS,ohf

Z HU._ 5. ohf

3 Untitled, ohF

4 Beutelwomb_problem_report,ohf

Exit

The File menu is pretty self-explaining. It contains some standard Windows
menu items to create a new document and to open and save the current formula
set. Below the sub-menu shows a list of last recently used formulas which you
can select to open. The last menu item finally will quit OpenHoldem

Edit
File i_g&n;_ DLL  Perl Problem Solver  Help
| Formula Ckrl+F
= Preferences Chrl+F
Tag Log-File F5
Wieww Log-File F&

View Scraper Qukpuk F11
Shoot Replay Frame Filz

The edit-menu contains the following items:

e Formula: this opens the formula-editor which will be explained in a
separate chapter

e Preferences: this opens a dialog with option settings. Again it is so manifold
that it deserves an extra chapter

e Tag Log-File: This will create an entry in the log that makes it easy to find
and review critical situations.

[*** ATTENTION ***] User tagged this situation for review

If the autoplayer already acted this log-message will appear slightly after



the interesting decision.
e View Log-File: this will open the log-file of this OpenHoldem instance. A
convenient feature if you have multiple logs in your directory.
e View Scraper Output: this menu item opens a dialog where you can inspect
the result of all scraped regions

.. Scraper Duktpuk 5‘

i3label -

i3state _I

i4button §

i4label

i4state J
iostate

Eﬂactive

pobet
pOcardback,
pOcardfaced
pOcardfacedno
pOcardfacel
pOcardface1no

pOdealer
pOnarne _v_l Zoam; |4x 'I Result: |18?.23

e Shoot Replay-Frame: this final menu-item will shoot a replay-frame, be it
for the creation of a tablemap or for reviewing the decisions of your
botlogic. Again replay-frames and the OHreplay application are explained
in an extra chapter.

Problem Solver

File: Edit DLL Perl {Eru:ublem SDWE."I Help
DRl &l Elol o] ml=l] wlal al

Problem Solver x|

GO0 NEWS:
- At least one tablemap in scraper Folder,

EAD MEWS:
- ou are nok connected to a kable,

To conneck ko a kable three conditions must be met;
- You need a tablemap For that casino and game-type.
- The tablesize musk be right.
- The titlestring must match,
If OpenHoldem does not connect, then vou have o Fix wour tablemap,

The Problem-Solver is a tool meant to help newbies to get OpenHoldem
running. It will execute certain checks and will output diagnostic messages and
helpful hints. As newbies regularly need help and don’t know where to get help
this feature got a prominent place in the main menu without being hidden in a



sub-menu.

Help

File Edit DLL Perl Problem Solver | Help

Help F1
QpenPPL Manual Fz
Forurms

Problem Solver

About this program. ..
Finally the Help menu contains five menu items:

e Help: this option will display OpenHoldems main manual, i.e. this
document.

e OpenPPL Manual: opens the OpenPPL manual, which historically became
and still is a separate document. Most people writing bot-logic probably
don’t need to see the full complexity of OpenHoldem.

e Forums: this will open your favourite web-browser and lead you to the
OpenHoldem forums at www.maxinmontreal.com/forums/index.php

e Problem Solver: this menu item will start the Problem Solver already
discussed above

e About this Program:

About this program x|

OpenHoldem
Version 9.0.0
Licensed under GPLw3

hitkp: e, maxinmonkreal, comForums indesx, php
htkps:ffgithub, com/OpenHoldem
https:)/sites, google, comsitefopentoldempokerbot/downloads

Disclaimer: this is an open-source project,

‘e are nok related to any shops, stores andfor scam-attists,

O




Toolbars

OpenHoldem Main Toolbar

OlE|EH| ¢ Z(®| V| H|= =] Pld|M| @

From left to right, the buttons on the Main toolbar are:

New formula file

Open formula file

Save formula file

Engage (or stop) the Autoplayer (nested diamonds)

Edit current formula

Enable validator. The validator is a tool that analyzes built-in symbols to
detect inconsistent game-states that are mostly caused by bad tablemaps or
bad settings. It helps you to test your tablemap before you take it to the real-
money tables.

YALIDATOR ERROR ' X|

',j TESTZASE 1Dy 1406
L3

REASOMING: The number of opponents who are plaving plus the ones who have Folded must equal the number of
oppaonents whao ok dealk cards,

SYMBOLS AFFECTED:
(nopponentsfolded:  0.00)
(nopponentsplaving:  9.00)
(nopponentsdealt;  3.00)

{The walidator is a kool ko help wou finding errors in your Eablemap. )

Tag log-file. This will create an entry in the log that makes it easy to find
and review critical situations.

[*** ATTENTION ***] User tagged this situation for review

If the autoplayer already acted this log-message will appear slightly after
the interesting decision.

Show scraper output

Shoot a replay-frame

Start ManualMode for offline simulations and testing

Show the help-file (this file!)



OpenHoldem Flags Toolbar

|D|1| 2| 3|‘}I SIEI '?l Bl 9|1[II11I12I13'14!15!16'1?'13'13'

The Flags toolbar is used to set internal OpenHoldem flag symbols f0..f19 to on
or off. These flags can be used in your formula set to quickly enanble or disable
certain functionality. E.g. you could use flag 0 to to tell your bot to use a
different starting-hands-chart or to do more conti-betting.

##f$preflop##
WHEN fO RETURN f$PokerTragedySHCAction FORCE
WHEN Others RETURN f$SklanskySHCAction FORCE

Document generated by eLyXer 1.2.5 (2013-03-10) on 2015-04-
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Table Display

The OpenHoldem table display is intended to give you a quick visual reference
as to what the screen scraper engine is actually seeing on the poker table at any
given time. In this screen shot, OpenHoldem is connected to a PokerStars table.
But as a beginner you might prefer the ManualMode application to familiarize
youself with OpenHoldem.

PokerStars_MNL_Z00_MSS.ohf - o ]
File Edit DLL Perl Problem Solver Help

D|2(E| [ Z(®] ! | 1= ?/s| @

EI12345E?89101112131‘115161?'1813

2

(38

[NoPair [lojies [e4zfzei7as [ [1oo0ifio00

M

The center information box contains various other information, including the
hand number, limit type and limits, ante and current pot value.The table display
will show all scraped chairs, i.e as many as specified by the nchairs-symbol in
your tablemap. Chair 0 will be displayed at top-right, i.e 1-clock-position. For
each chair the following information will be displayed:

name

balance

bet

cards or cardbacks

dealerbutton

sitting in “active” (white circle background) or sitting out “inactive” (grey
circle background). Be careful! If you don’t get these regions right in your



tablemap the scraper will be smart and optimize some of the more costly
and now “superfluous” operations away. Luckily enough recognizing
players sitting in or out is usually an easy and reliable colour-transform.

The FCKRA boxes on the bottom right indicate the status of the Fold, Call,
Check, Raise and Allin buttons; colored means those buttons are seen as ready to
be clicked, and white dotted outlines means they are not seen as ready to be
clicked.

Very similar, but not used by every tablemap, are the TIOLP buttons at the
bottom left. They display if you can click autopost, sit in, sit out, leave.and
prefold.

Document generated by eLyXer 1.2.5 (2013-03-10) on 2014-12-
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Status Bar

At the very bottom of the OpenHoldem GUI you will find the statusbar.

Thinking KeSc  0dShis OnePair 55/163 [134/14/049 |@ 100071000

From left to right, the fields on the Status Bar are:

Action taken

Your hole cards

The board cards

Your made poker hand

Handrank of your hole-cards at a level from 1 to 169 where 1 (AA) is best
and 169 is worst against the number of opponents you have

PrWin, PrTie and PrLos (the values mean: winning-percentages * 10)
Current value of f$number_of opponents_for_prwin, one of the standard
formula functions. This formula is intended to specify the number of
opponents used for the prwin-calculations; however this number can be
more or less than the number of opponents actually seen on the table at any
given time. More information on f$number_of_opponents_for_prwin can
be found in the section about Primary Functions and in the section about
Prwin.

Number of iterations done and number of iterations to be done

Document generated by eLyXer 1.2.5 (2013-03-10) on 2015-03-
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Preferences

The preferences for OpenHoldem’s operation can be accessed via the
Edit/Preferences menu item from the main window. A description of each
preference follows.

Document generated by eLyXer 1.2.5 (2013-03-10) on 2015-03-
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OpenHoldem Preferences — | Autoconnector

Autoconnector preferences control how the OpenHoldem Autoconnector
functions. See the {The Automation} section for more information.

OpenHoldem Preferences x|

- futo-Connectar Auto-Connector Preferences
- Butoplayer

- Chat

- Configuration Check,
- Diebugging

- DLL Estenzion —Auko-connect
B

- Handhiston Generatar
- Logging { Once on skark
i PE[' .......................... &

-~ Poker Tracker v4 (+ Permanert:
- Popup Blocker

- Rebuy
- Feplay Frames [ Clase OpenHoldem when table disappears

{ Mewver (by hopper messages)

- Scraper

- Shealth

- T able Pozitioner
- alidator

e Auto-Connect

o Never: The former default but now outdated classical method. The
clumsy and error-prone manual-connection is gone, but this option is
still supported for the rare case that anybody wants to control all
connections with his hopper. Please refer to the chapter
“Automatization” for more details.

o Once on start: This option will cause OpenHoldem to auto-connect
exactly once on start. This setting is especially useful in combination
with the option to automatically choose a table. If no table exists, that
fits to a tablemap — or if all such tables are already getting served — ,
it will fail silently and behave the default way, waiting for a
connection-message.

o Permanent: This setting will cause OpenHoldem to try to auto-connect
once every heartbeat. After some refactoring OpenHoldem does now
cache the connection-data of all known table maps and all instances of
OpenHoldem are now synchronized. If one instance fails to connect,
the other ones will be blocked for the next N seconds. So the system-



load is now astonishing low, even with dozens of instances waiting for
tables. Therefore this option became the new default.

e Close OH when table disappears: This option will terminate OpenHoldem,
when the poker table stops to exist, e.g. when the table got closed by the
hopper or when you get moved to another table in a MTT. This method is
for you, if your philosophy to do reconnects is to close OpenHoldem and to
simply fire up another instance or if you want to easily shut your botting
system down at the end of a session.

Document generated by eLyXer 1.2.5 (2013-03-10) on 2015-01-
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OpenHoldem Preferences — | Autoplayer

Autoplayer preferences control how the OpenHoldem Autoplayer functions. See
the {The Autoplayer} section for more information.

OpenHoldem Preferences 5 5[
- Auto-Cannectar Autoplayer Preferences
Autoplaper
o Chat
Configuration Check
i Debugging ) = |
Bl Bitensan Stable frames required I 2 =
- G - Aukoplayer delays
i Handhistory Generator .

- Logging Button click delay {0-5000 ms) 230 j
- Pal = |
Pfar Tratkapyi Seleck to delete (0-5000 ms) 400 =i
:':'pb”p Blocker Delete ta entry (0-5000 ms) 100
- Rebuy

i Replay Frames Entry o confirm (0-5000 ms) | —I
Scraper

i Stealth . .
L... Table Positioner ¥ Engage autoplayer aukomatically upon connection;
- Walidatar ™ Use 'comma’ instead of 'dot’ For Fractional betsizes

o Stable frames required: This parameter specifies how many additional
simultaneous identical screen scrapes must occur prior to the Autoplayer
taking action. Generally, you want to have a stable poker screen before your
take action, and this setting will allow various animations and so forth to
finish, ensuring that your poker logic has correct game state information
prior to making a decision. A frame-delay of 0 would mean that
OpenHoldem acts immediatelly after a scrape contains your cards and
action buttons. Each additional frame will require a “full” heartbeat, but as
soon as it is your turn the heartbeat-pause will be reduced by 50% to
achieve a better combination of stable frames and fast response time.

e Autoplayer delays: These delays control the little pauses inside a more
complex autoplayer action, for example the time between entering a betsize
and clicking the raise button.

o Button click delay: This setting contriols the delay (in milliseconds)
between multpile button clicks (double and triple clicks).

o Select to delete: For betsize actions, this setting determines how long
(in milliseconds) that OpenHoldem will pause after performing the
betsize select action as specified in the Table Map, and prior to



performing the betsize delete action as specified in the Table Map.
These preferences are not set in the Table Map itself, as these are
highly dependent on your CPU and network capacity and utilization,
and thus are largely specific to your particular computing environment.

o Delete to entry: For betsize actions, this setting determines how long
(in milliseconds) that OpenHoldem will pause after performing the
betsize delete action as specified in the Table Map and prior to
performing the betsize entry action. These preferences are not set in
the Table Map itself, as these are highly dependent on your CPU and
network capacity and utilization, and thus are largely specific to your
particular computing environment.

o Entry to confirm: For betsize actions, this setting determines how long
(in milliseconds) that OpenHoldem will pause after performing the
betsize entry action, and prior to performing the betsize confirm action
as specified in the Table Map. These preferences are not set in the
Table Map itself, as these are highly dependent on your CPU and
network capacity and utilization, and thus are largely specific to your
particular computing environment.

e FEngage Autoplayer automatically upon connection: This setting instructs
OpenHoldem to automatically start the Autoplayer immediatelly after it
connects to the table. It is especially no longer necessary to identify the
userchair for that. This way it becomes possible to control the option to
auto-post blinds and do other minor tasks.

e Use ‘comma’instead of ‘dot’: Some casinos require the use of the “comma”
as a decimal separator rather than the “dot”. This setting will instruct
OpenHoldem to use a comma if needed. Eventually this setting should be
moved to the Table Map file itself, as it is casino-specific.

In the past OpenHoldem supported some more autoplayer options, namely acting
only with known cards, acting only with known balance (potential occlusion of
the table) and cancelling autoplayer-actions that got interrupted by other
applications or other tables that pop up (so-called loss of input-focus). These
options got removed because it makes sense to have these sanity-checks and
stability-features always enabled.

Document generated by eLyXer 1.2.5 (2013-03-10) on 2015-07-
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OpenHoldem Preferences — | Chat

Chat preferences control how the OpenHoldem’s Chat feature in the Autoplayer
functions. See the {f$chat} section for more information. The chat feature will
generate a message if the f$chat-function returns non-zero and the safety-delays
are passed.

OpenHoldem Preferences x|
- futo-Connector Preferences

- A Ltoplaper

- Chat

- Configuration Check,
- Debugging

- DLL Estensian Safety measures |

GUI

- Handhistory Generatar Mirirnum delay I il = (sec)

- Logging Fandam delay | 3000 j (sec)
- Perl

- Paoker Tracker w4
- Popup Blocker

- Rebuy

- Replay Frames

- Scraper

- Stealth

- Table Positioner
“ W alidator

e Minimum delay: This is the minimum amount of time that Chat will wait (in
seconds) between the posting of messages to the chat box on the Casino
client. This is a safety feature and is present to prevent accidental
spamming of the chat box. Feel free to set this to “1” if you are overly
confident in your configuration skills.

e Random delay: In addition to the “Minimum delay”, the amount of time
specified in this parameter (in seconds) will be used to randomly delay the
entry of a chat message into the chat box. The setting here is the maximum
amount of random delay.

Document generated by eLyXer 1.2.5 (2013-03-10) on 2015-01-
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Configuration Checks

OpenHoldem will check some parts of your system configuration automatically
on start-up to avoid the most common and time-consuming mis-configurations.
Some of them (like minimum colour-depth) will always be executed, other can

be turned off, if you don’t use certain features.

OpenHoldem Preferences N

o duto-Connector

- A toplaper

- Chat

- Configuration Check
- Debugaing

- DLL Extenzion
G

- Handhistary Generator
Logging

- Pal

- Poker Tracker w4
Fopup Blocker

- Rehuy

Replay Frames

- Scraper

- Stealth

- Tahle Positioner

Y alicdator

Configuration Check

X

Preterences

v Check kevboard Javouk settings fendlish - Ok, U5}

W cCheck Windows Theme Settings

W Check Font Smoothing Settings

Correct and working syskem settings are extremely important
* For the scraper
* For the autoplayer
* if wou want ko exchange tablemaps with other people
Therefore the manual recommends some defaults
and we strongly recommend to keep these checks enabled.

e Check Keyboard Settings: this option will, check for an english keyboard
layout. Keyboard settings affect especially the decimal point in numbers
and therefore the scraper-engine and the auto-player. If you continue with
incorrect settings, OpenHoldem may or may not work as expected. If you
are an experienced user with a working setup you may turn this warning
off, but if you encounter problems (especially with betsizing) or are a
beginner, you should better get your keyboard layout configured the correct

way.

e Check Window Theme Settings: this option will check, if the windows
theme is set to Windows Classic (Windows 2000 style), as that is the
recommended theme and many TableMaps are build using this
configuration. If you know exactly, what you do and are able to adapt your
TableMaps to other configurations, then you may turn this setting off.
However — be aware, that any fancy settings might possibly break the
scraper and will reduce your possibility to exchange maps with other users.

e Check Font Smoothing Settings: This option will check, if Font Smoothing



is turned off, as recommended. Font Smoothing does display names and
numbers slightly more eye-freindly for a human user, but it will render
scraping more difficult. If you know exactly what you do you may again
turn this option off.

Other Configuration Checks

OpenHoldem does execute various other configuration checks, but part of them
can’t be turned off, as they are mandatory settings and the other ones will be
triggered automatically.

Mandatory checks

e Mimimum colour depth of 24 bits.
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OpenHoldem Preferences - Debugging

Debugging preferences control how much and what debug-messages
OpenHoldem writes to the log-file. These options are especially meant for
developers who sometimes need to get very detailed information about how
OpenHoldem internally works when they try to fix a problem or test a new
feature. Therefore we won’t go into detail here. Just have a look and imagine
what happens beyond the surface.

OpenHoldem Preferences N

- Auto-Connector

- Butoplayer

- Chat

-+ Configuration Check,
- Diebugging

- DLL Estenzion

-~ GUI

-+ Handhiston Generatar
-+ Logging

- Perl

- Poker Tracker w4

- Popup Blocker

- Rebuy

- Replay Frames

- Scraper

- Stealth

- T able Pozitioner

- alidator

Debugaging 3

X

Preferences

[T auto-connector

[ Memary symbols

[" Heartheat-thread

™ Priwin thread

™ Blind locking

[T ocelusion check

™ Poker Tracker thread

[T Rebuy management

[ Replay Frames

I Memoty usage

™ Session counter

[T atable frames counter

[™ Hand-history generatar
[T DLL extension

I Hopper-messages

[ Popup blocker

[™ Svmbal engine {OH-script)
[T Svmbal engine {CpenPPL)

[ board$xZ¥ expressions
[ Autoplaver trace

[ Autoplaver

[ Tablemap loader

[ | Scraper direckary monitor
[ Table positioner

[T Istournament

[ AST priority ordering

[ Table-limits (blind values)
[ Lazy scraper

[ Betsize adjustment

™ Handreset-detectar

H Engine container

™ Preferences

™ scraper-preprocessor
[ openHoldem.cpp

[~ Formula

[T allthe rest

[T Mersus
[ Scraper
[ Filenames
[T &

[ 1cm

™ Tokenizer
™ Parser
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OpenHoldem Preferences - | DLL Extension

DLL Extension preferences control how the OpenHoldem works with a User
DLL. See the {User DLL} section for more information.

OpenHoldem Preferences 3 5[
- fato-Connector DLL Extension Preferences

- Butoplayer

- Chat

- Configuration Check,
- Diebugging
—Ell:lll_ Estension The DLL-interface had to be dil
- Handhiston Generatar
- Logging

i Pail

- Poker Tracker w4

- Popup Blocker

- Rebuy

- Replay Frames

- Scraper

- Stealth

- T able Pozitioner

L alidator

e Name of DLL to load on startup: This specifies a DLL file to load on
startup. The DLL will always be loaded whenever this option is non-empty.
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OpenHoldem Preferences — | GUI

GUI preferences control how the OpenHoldem GUI operates on startup.

OpenHoldem Preferences x|

- futa-Connectar GUI Preferences
- Butoplayer

. Chat
- Configuration Check,
- Diebugging

- DLL Estenzion v start minimized
G

- Handhiston Generatar
- Logging

o Pail

- Poker Tracker w4

- Popup Blocker

- Rebuy

- Replay Frames

- Scraper

- Stealth

- T able Pozitioner

- alidator

[ Disable &l runtime MessageBox popups:

e Start minimized: This option will cause OpenHoldem to start in minimzed
mode. It is especially useful, if you have to start new bots during a session
and don’t want to accept the risk of occluding tables and causing
misscrapes.

e Disable all runtime MessageBoxes: This preference will prevent
OpenHoldem from displaying warning and error message boxes during
runtime (when OpenHoldem is connected to a table). This is extraordinarily
dangerous and should only be used when you have a 100% stable bot that
you want to move to a fully automated execution model. It is strongly
advised that you do not check this option until you have a very stable and
thoroughly tested botting environment. Interactive messages on user-
interaction are not affected by this option.
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OpenHoldem Preferences - Hand History Generator

This preferences tab provides just a single option to enable or disable the
handhistory generator. This option is meant to support poker sites that don’t store
hand histories at your hard drive for session review and PokerTracker support. If
enabled the hand histories can be found in the directory
“OpenHoldem/Hand_Histories/<SESSION_ID>/".

OpenHoldem Preferences T ﬂ

- Buto-Connector

- Butoplayer

- Chat

- Configuration Check,
- Diebugging

- DLL Extension

B

- Handhistory Generatar
- Logging

- Pl

- Poker Tracker w4

- Popup Blocker

- Rebuy

- Replay Frames

- Scraper

- Stealth

- Table Positioner

- Y alidator

Handhistory Generator Prefterences

[™ Enable handhistory generator
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OpenHoldem Preferences — Logging

Logging preferences control what information OpenHoldem will periodically
write to various log files.

OpenHoldem Preferences 7k 5[
- Auto-Connectar Logging Preferences

- A toplager

- Chat

- Configuration Check,
- Debugging —Basic Logging
- DLL Extenszion
G [¥ Easic Infa

- Handhistory Generatar
- Logging

- Perl ¥ | Ertars and Warnings
- Poker Tracker w4
- Popup Blocker

v Autoplaver Trace

v DLL Messages

- Rebuy

- Replay Frames Maxirum s =
wrnbols ko log I 3

- Scraper e

- Stealth Erase old logs larger than (ME) l 10 j

- T able Positioner

L alidator

¢ Basic Info:This setting will cause OpenHoldem to log very basic
information on every decision, giving you some hints what happened at the
table and what OpenHoldem did. This information is given in a simple,
beginner-friendly format, so that everybody can be able to understand
what’s going on. But for more detailed information you should enable the
next option.

2014_09_30 07:11:37**** BaSlC Info kkkkkhkhkhkhkkhkhkhkikhkhkhkhkkhkhkikhhkhkhkkikhkd

Version: 7.3.4
Chairs: 10
Userchair: 3
Holecards: 5¢c5d
Community: ..........
Handrank: 24

Hand: 1pair

My balance: 1000.00
My currentbet: 0.00
To call: 10.00
Pot: 15.00
Big blind: 10.00
Big bet (FL): 20.00

f$betsize: 30.00



Formulas: FC.RA

Buttons: FC.RA

Best action: f$betsize = 30.00
Action taken: f$betsize

*kk k% Autoplayer Trace khkkhkhkkhkhkhkhkhkhhhkhkhkhhkhkhkhkhkhkhhkhhkhkikhkikhkkhkikikikhkx

e Autoplayer Traces: This option tells OpenHoldem to log the evaluation of
formulas that lead to autoplayer actions, i.e the functions f$alli, f$betsize,
f$call for OH-script, the functions f$preflop, f$flop, f$turn and f$river for
OpenPPL and also the evaluation of secondary functions like f$sitout and
f$close. This information is very detailed and its interpretation will be
discussed in the chapter about Logging.

e Errors and Warnings: This setting will write all errors and warnings to the
log, which might be something like incomplete tablemaps,. syntax errors in
your formula, run-time errors like division by zero or autoplayer errors like
a missing input-box for the betsize. We consider this information so
important that it will be always written to the log-file. No chance to turn it
off.

e DLL Messages: Usually the autoplayer-trace will come to an end if a DLL-
symbol gets evaluated as the DLL is a black-box for the OH-script-engine.
However with this option enabled logging will continue even after DLL-
symbols if the DLL calls back to OH-script to query the value of some
OpenHoldem symbol or a user-defined function.

e Maximum symbols to log: This value defines how many special log-
symbols shall be displayed in the white box in the GUI This affects user-
defined log-messages that get printed when they get reached on evaluation:

1og$WOOHOO_preflop_works

e Erase old logs larger than (MB): This option does specify a maximum size
of existing log-files (in mega-bytes). OpenHoldem does usually append
new log messages to existing files. Unfortunatelly these log-files can grow
really large, especially if you did enable detailed logging. With this option
old files which are too large will be automatically deleted, if OpenHoldem
opens them on startup.
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OpenHoldem Preferences - | Poker Tracker

Poker Tracker preferences control how OpenHoldem interacts with a Poker
Tracker database. See the {PokerTracker} section for more information on using
Poker Tracker with OpenHoldem.

OpenHoldem Preferences x|
- Auto-Connector Poker Tracker ¥4 Preferences

i Btoplayer

- Chat

. Configuration Check
-+ Debugaing

- DLL Extenzion
LG

- Handhistary Generatar Hosk Mame [ IP Address I_

- Loaging Part [5432
i Pl

Paoker Tracker wd lsername f
i Popup Blocker
- Replay Frames DB Name | pu:uk;erstars-

Scraper
i Stealth

- Table Positioner il
L alidator

e Host Name / IP Address, Port, Username, Password, DB Name: These are
the parameters that you entered when you setup your Poker Tracker
1PostgreSQL database. Enter them here so OpenHoldem knows how to
connect to your database. If you do not understand what these settings
mean, please refer to the Poker Tracker homepage
(http://www.pokertracker.com) for more information.

e Test: This button will test the connection to the Poker Tracker database as
specified by the above parameters and will report success or failure codes.
Help with connecting to PostgreSQL databases can be found here:
http://www.pokertracker.com, or here: http://www.postgresql.org
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OpenHoldem Preferences - Popup Blocker

Popup Blocker preferences control if and how OpenHoldem handles any kind of
popups. A popup is any kind of. “unexpected” window, i.e anything that is not

e the OpenHoldem GUI
e a MessageBox created by OpenHoldem
* a poker-table that fits to a tablemap in the scraper folder

OpenHoldem Preferences Tl x|
- Auto-Connector Popup Blocker Preferences
- A toplager
- Chat
- Configuration Check,

- Debugging e :

-Gl £~ Minimize Popups

- Handhistory Generatar

- Logging £ Kill Papups

- Perl

- Poker Tracker w4

- Popup Blocker e " -

Feb You need one minimalistic "tablemap” and one instance of

AEEIEDLY OpenHoldem For every window that shall skay alive (lobbe,

- Replay Frames login-windaw, ... 0,

- Scraper

- Staalth You need one more unoccupied instance of OpenHoldem to handle
- T able Pozitioner POpURS,
= alidatar Existing windows will be minimized on starkup, not killed,

OpenHaoldem windows will be ignored, See Preferences -= GIUI.

The popup blocker has just three options:

e Diabled: no popup will be closed. Choose this option if you want to handle
popups with your hopper or if you are not afraid of any popups

e Minimize popups: any unexpecxted window will be minimized, but noit
killed, Choose this option if popups are rare and you want to have a look at
potential popups later.

¢ Kill popups: this will close any unexpected window immediatelly.

The popup-blocker is integrated into the auto-connector-thread, so you need one
unoccupied instance of OpenHoldem that tries to connect to new windows if
possible or to close everything that doesn’t fit to a tablemap.
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OpenHoldem Preferences - | Rebuy

Rebuy preferences control when and how OpenHoldem executes the external
rebuy-script. See the section about Automation for more information.

OpenHoldem Preferences R x|

i Butoplayer

- Chat

- Configuration Check
- Debugging

DLL Extengion

GUI ¥ change in handrumber
i Handhistory Generator
. Logaing W Mo cards

o Pl o .

: I Heuristic occlusion-check

Paker Tracker w4 ]
- Popup Blacker Minimurn time o next rebiy 60l
i Rebuy

Replay Frames
- Scraper

- Stealth

- Table Positioner
L Walidatar

—Safety measures

Rebury-script e

e Change in handnumber: This option will cause OpenHoldem to wait at
least for a new hand before doing a second rebuy. It is a simply sanity-
check to prevent too many rebuys, as most casinos will increase your
balance only after the end of the current hand.

e No cards: This option will prevent rebuys as long as you are involved in a
hand.

e Heuristic occlusion check: Rebuys are especially volatile against
misscrapes of the balance, which could be caused e.g. by temporary
occlusion (The truths is: OpenHoldem will keep the last known balance, if
it can’t scrape the balance correctly. But it’s always good to have another
safety-net, isn’t it?). The option to do heuristic occlusion checks will cause
OpenHoldem to look at other players names and balances to guess, if heros
balance is occluded. In case of a probable occlusion the rebuy-process
won’t be started. Heuristic occlusion checks will add some extra safety, but
they won’t catch every misscrape; e.g. the very unfortunate case of a partial
occluded, but non-zero balance will still get accepted.

e Minimum time to next rebuy: This option is another sanity check to prevent
to much rebuys in a short period of time. The time difference gets specified



in seconds.
e | Rebuy-script: This is the path to the external script that will be launched
when a rebuy is required.
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OpenHoldem Preferences - | Replay Frames

Replay Frames preferences control how OpenHoldem collects Replay Frames
for offline development and debugging use. See the {Replay Frames} section for
more information on using Replay Frames.

OpenHoldem Preferences i x|
- Auto-Cannectar Replay Frames Preferences
Autoplager
o Chat
Configuration Check
Debugging
DLL Estengion —shioot replay-frames
-6l & fieier
Handhigtary Generator
- Logging " when it's my burn
i Pl
PzLer T b " 0n change in table state when in hand
- Popup Blocker " 0n change in kable state
Rebuy
Feplay Frames
i Soraper ) -

Stealth Maxirmum Frames ko store l 10 j

Table Pogitioner

- Waldator If wou want o shaat replay-frames For a completely new
casino vou will need at least a very minimalistic tablemap
with correct sizes and title-skring to connect ko the table,
Replawv-frames are a combination of images (bitmaps) and
HTML-Files with additional info. IF wou get asked For
replay-frames For trouble-shooting please include bath,

e Never: If this setting is checked, OpenHoldem will not record any Replay
Frames.

e When it’s my turn: If this setting is checked, OpenHoldem will collect
exactly one replay-frame when it is your turn, exactly on the same
heartbeat-cycle when the decision is taken. This is probably the most
commonly used option, as it helps you to reproduce OpenHoldems decision
making process.

e On change in tablestate when in hand: If this preference is checked, it
instruct OpenHoldem to collect Replay Frames on every screen scrape
cycle when you are in the hand. This option is usefuk to reproduce a
complete game-history, but it avoids duplicate frames and thus saves space
on your hard disk..



e On change in tablestate when in hand: Just lie the setting above this option
will save every new replay-frame, but this time even if you are not in the
hand. This might be usesful if you build your own stats-tracker, if you want
to review your some of the secondary-formulas (f$sitin, f$close, ...) or if
you want to build tablemaps that support these functions.

e Maximum frames to store: OpenHoldem will collect a maximum number of
Replay Frames as specified by this parameter, then it will reuse filenames
starting at the beginning.
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OpenHoldem Preferences — | Scraper

Scraper preferences control how the OpenHoldem Screen Scraper engine
functions. At the moment there is only one preference available here. See the
{Creating a Table Map} section for more information.

OpenHoldem Preferences Tl 5[
- futo-Connector Preferences

- A toplager

- Chat

- Configuration Check,
- Debugging

- DLL Extenszion I— .
CGLI Scrape delay (100-5000 ms) 750 j

- Handhistory Generatar
- Logging

- Pl

- Poker Tracker w4
- Popup Blocker

- Rebuy

- Replay Frames

- Scraper

- Stealth

- T able Pozitioner
L alidator

e |Scrape Delay: This parameter specifies the amount of time (in
milliseconds) that the OpenHoldem Screen Scraper engine will pause in
between subsequent screen scrape passes. This amount of time does not
specify the time from the beginning of scrape 1 to the beginning of scrape
2, but rather the amount of delay between the end of scrape 1 and the
beginning of scrape 2. The primary consideration for this parameter is that
of CPU consumption, and the default of 750ms seems to work well for most
people.
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OpenHoldem Preferences

Stealth preferences control various detectable components of OpenHoldem, and
are primarily useful in setting up a highly stealthed environment. See the
{Stealth} chapter for more information.

| OpenHoldem Preferences x|
- Auto-Connector Stealth Prefterences
- Butoplayer
. Chat
- Configuration Check,
- Diebugging
Ell:lll_ EAtension Iv Simple Main Wwindow Title frame of Executable’
- Handhistory Generator ke (Synchronization) _—
- Logging l—
- Perl Window Class Mame: _

- Poker Tracker w4
- Popup Blocker

- Rebuy

- Replay Frames

- Scraper

- Stealth

- T able Pozitioner
- alidator

e Simple Main Window Title: By default, OpenHoldem will include all sorts

of useful information in its window title bar. This useful information is also
easily identifiable by the casinos’ poker software. Check this preference to
use a simple window title instead. OpenHoldem will then use the name of
the executable in its title. For example if you rename the OpenHoldem
binary to “ChessBase.exe” the title will be “ChessBase”.

e | Mutex Name: OpenHoldem uses system-wide mutexes to ensure that

multiple running instances of OpenHoldem do not interfere with each other
when performing Autoplayer actions. The name of this system-wide mutex
is easily identifiable by the casinos’ poker software and it is suggested that
this be changed to something else.

Remark: You have to restart all instances of OpenHoldem when you chance
the mutex name, otherwise the synchronization will fail.

Window Class Name: Every window running under Microsoft Windows has
a specific “class name” associated with it. This is easily identifiable by the
casinos’ poker software and it is suggested that this be changed to
something else.
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OpenHoldem Preferences - Table Positioner

Table Positioner preferences control if and how OpenHoldem arranges poker-
tables at the screen

OpenHoldem Preferences B x|
-~ Auto-Connector Table Positioner Preferences

- Butoplayer

- Chat

-+ Configuration Check,
- Debugging

. DLL E stersion Table Positioner

- BU & Tied
-+ Handhiston Generatar
- Logging " Cascading
- Perl

- Poker Tracker w4
-+ Popup Blocker

-~ Riebuy ¥ Blways keep nosition;
- Replay Frames
- Scraper

- Stealth

- T able Pozitioner
- alidator

" Mever

e Tiled: this option will align all tables nicely without much overlap, so that
OpenHoldem can usually see and scrape the tables clearly. Some overlap at
the borders is possible however, and Microsofts TileWindow-function will
also resize ann maximized windows.

e Cascaded: this option will stack the tables with lots of overlap, but usually
in a way that a little piece of every table is visible. A useful option at the
operating-systems that support scraping overlapping tables.

e Never: this option will disable the table positioner and leave it to the casino
software or to your hopper to align the tables in a reasonable way

e Always keep position: this option will check once per heartbeat if the table
is at its assigned position and move it back if needed.

If table-positzioning is enabled the lobby will get moved to the top left of the
screen (0, 0) where absolute screen coordinates equal relative window
coordinates. This makes your hopper more robust in case other windows pop up
(lost focus). The lobby needs a minimalistic tablemap, just with
clientsize(min/max) for connection, titletext and s$islobby.



OpenHoldem Preferences — | Validator

Validator preferences control various aspects of OpenHoldem’s Validator engine.
See the {Validator} section for more information. The purpose of the Validator is
to help people to develop more reliable bots and Table Maps. It will execute
several hundred | consistency-checks at the symbol level to detect invalid game-
states, L mis-scrapes or incomplete information. The Validator will write possible
problems to the log-file and also show a message box, as long as messages are
not disabled. The rules used by the Validator are always being refined and
developed. The discussion forum is the best place to keep on top of this

(http://www.maxinmontreal.com/forums/viewtopic.php?f=189 ).
x

- Auto-Connector

- Butoplayer

- Chat

-+ Configuration Check,
- Diebugging

- DLL Estenzion

-~ GUI

-+ Handhiston Generatar
-+ Logging

- Perl

- Poker Tracker w4

- Popup Blocker

- Rebuy

- Replay Frames

- Scraper

- Stealth

- T able Pozitioner

-4 alidator

Validator

Preferences

—Enable Yalidator

i~ Wehen it's my burn

i always

[T Use heuristic rules

H Stop autoplaver on error

[~ shoot replay-Frames on error

The walidator is a tool that tests the combination of

* arraper
* sywmbiol engine
* kablemap

ko dekect incosistencies, usually caused by bad tablemaps,

e Enable Validator: This preference determines when the Validator is
engaged to do its work, either never (completely off), when it is my turn, or

always.

e Use Heuristic Rules: Some rules are heuristic, i.e. they are "common
sense", but not always true. Example: A game does usually not last longer
than 2 minutes, so the autoplayer has to act at least once per 120 seconds. If
it does not do so, there seems to be a problem. Maybe the Table Map does


http://www.maxinmontreal.com/forums/viewtopic.php?f=189

not detect the players cards or the buttons. This setting can result in false
positives and is recommended for testing only, but not for real-money-play.

e Stop Autoplayer on error: If the Validator discovers an inconsistency, and
this preference is checked, the | Autoplayer will be instructed to stop
autoplaying.

e Shoot replay-frame on error: If the Validator discovers an inconsistency,
and this preference is checked, OpenHoldem will shoot a {replay-frame and
store it in the replay-folder. The replay frame will help you to find the
source of the error.

It is never a bad idea to use the validator some time for testing new tablemaps.
We recommend to enable it at your turn, because your turn is the most important
time in a game: here the decisions will be taken, here perfect input matters most
and here we usually have stable input, as the casino usually will no longer
update the regions that need to be scraped. Give it a try, but be prepared — the
validator is a little bitch!

YALIDATOR ERROR ] X|

',T TESTCASE ID: 1406
.

REASOMING: The number of opponents who are plaving plus the ones who have Folded must equal the number of
opponents who got dealk cards,

SYMBOLS AFFECTED:
(nopponentsfolded;  0.00%
(nopponentsplaving:  9.00)
(nopponentsdealt: 3,000

(The walidator is a tool to help wou finding efrors in your tablemap,)
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Formula Editor
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Formula Editor

On the left you will find the treeview that is already populated with the deault
OpenHoldem formulas, grouped into several categories.
The toolbar below the menu contains the following buttons from left to right:

New: creates a new user-defined formula or hand-list.

Rename: renames an the selected user-defined formula or hand-list.
Delete: removes an the selected user-defined formula or hand-list.
Edit handlist: opens the hand-list editor to change the selected handlist

Formula Editor [7.6.1] f$river_blockbet B = |EI|5I

File Edit Help
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Handlist Editor

OpenHoldem supports hand-lists, mainly for preflop decisions. Creating a new
handlist works basically the same way like creating a new formula. Select the
category “Hand Lists”, then press the button with the blank sheet and a dialog
will pop up that asks you for the name of your list. All names are allowed as
long as they start with the prefix “list”. Choose a name, press “OK” and the list
has been created; empty for the moment.

_iojx

File Edit Help

Q)21 =l

I l Zale | Ako |
e e .
: N Lisk x
-- Secondary Functions e —I
[+-Hopper Functions N gt
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-- Debug Functions (814 I Zancel
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... User Defined Functions
0| | o
Ernpky I

Formulas I Symbals I Apply | Close |

|Lire: 1, Cal: 1 4

To edit your newly created list select it in the tree-view and click the matrix-
button in the toolbar. A dialog will pop up that allows you to choose the hands in
the lists. Pairs are at the main diagonal, Suited hands above and offsuited hands
below.
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Debug-Tab

A special “function” in the formula-editor is the debug-tab. It supports the
evaluation of symbols, functions and mathematical expressions while being
connected to a table, be it ManualMode, replay-frames or a life table. Using it is
quite simple: one expression per line, each one after an equality-sign.

Formula Editor [7.3.4] fédebug P ]
File Edit Help
] | i | Xl EEEl
| I I Zalc | Auko |
-- OpenPPL Functions 1 = version
-- Standard Functions = = gserchair
[+ Ini Functions 5 Log g 5§
[+ Priin Functions 4 = playversplavinghits
-- ICM Functions = = ‘hHot
- Debug Functions
- f4debug
- o ftest
i--Hand Lists
... User Defined Functions il_l LI
Empty  Fddebug I
Farriulas |5‘:-"|'ﬂ|:"3'|5 I Apply | Close |
|Line: 5, Col: 7 4

After you have entered the expressions you are interested in just click Calc or
Auto and OpenHoldem will show you the results of all evaluations like in the
picture below. The debug-tab is one of the most useful features for developing
and debugging your OpenHoldem formula set.
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fStest

In addition to the debug-tab there is a special function named f$test. While
f$debug is meant for a set of multiple expressions f$test is for a single large
expression, even up to complete multi-line function text. No equality-sign here.
Just enter your code and play around until you are satisfied with the results.

Formula Editor [7.3.4] F§test ) 5 |EI|£|
File Edit Help

D|.¢'|>‘{| e

I I Calc | Ao I

£ AncnbpL Furickons g When StackSize > 30 and f£SFullTable

@"St?“daqu“"Ct'““S 2 When OpponentsWithLowerStack = 7 and not (handSad o
2olnibungtony 3 When OpponentsWithLowerStack = 6 and not (handSad o
grfriin funetions 4 When OpponentsWithLowerStack = 5 and not (handSad or
21k Funchions 5 When OpponentsWithLowerStack = 4 and not (handSad or
@"Dgeﬂ';g?“':t'uns & When (OpponentsWithlowerStack = 2 or OpponentsWithLo
i befédebug 7

. fdtest g 7+ early stages tournament protection

i Hand Lists

.. User Defined Functions L I | —'I

Formulas | Symbals

Emptvl Ffdebug  Fitest |

Apphy

| Close

Line: 8, Cal: 40 4
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OpenPPL-Mode

OpenHoldem uses per default the main autoplayer functions (f$alli, f$betsize,
etc.). We call this default mode OH-script-mode. It is more or less compatibel to
the former WinHoldem behaviour. However if you develop OpenPPL profiles
the main autoplayer functions won’t be used; OpenHoldem will use
f$preflop..f$river instead and the formula editor will switch to OpenPPL mode
as soon as the formula contains a non-empty f$preflop function. Then all primary
autoplayer-functions will be hidden and a subtree with the four main OpenPPL
functions will be shown instead.

Formula Editor [7.3.4] F$preflop . & |EI|5I

File Edit Help

|z %] =

I I I Calc | Aito |
E-OpenPPL Functions Syl WHEN handSAZ RaiseMax FORCH

i Fhpreflop

- F4Flop

- Ffturn

5---F$river

- Standard Functions
EI Ini Functions

EI Pr¥¥in Functions

- ICM Functions

EI Debug Functions o -ﬂ-—l L‘

4| i | » | Empty  Fépreflop I

Formulas |5‘:-"|'ﬂ|:"3'|5 I Apply | Close |
[Line: 1, Cal: 28 v

If your formula-editor is in OH-script mode then just create a new user-defined
function, call it “f$preflop”, start editing it, apply your changes and reopen the
editor.
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File Edit Help

Oz %] =)

I I Calz | At |
-- Autoplayer Functions m ﬂ
[+ Standard Functions
-- Ini Functions Mew LUDFE name:
-- Pr¥¥in Functions
-- ICM Functions I Fépreflap)
- Debug Functions
Hand Lists ITI Cancel
.. User Defined Function

A i

_Empty | |

Forrnulas |5‘:-"l'ﬂ|:"2'|5 I ‘ apply | Close |
|Lire: 1, Cal; 1 v
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ManualMode

Document generated by eLyXer 1.2.5 (2013-03-10) on 2015-03-
22T21:35:22.281000



http://elyxer.nongnu.org/

I ManualMode

Description

ManualMode is a tool for simulating a poker game state offine. It allows you to
set any game state you can think of, including your cards, buttons, etc.

A Table Map is included with the ManualMode tool to allow OpenHoldem to
connect to the ManualMode main window and scrape the game state 100%
correctly into the OpenHoldem engine. This will allow for offline construction
of bot logic and the easy setup of various game state situations, some of which
are very rare online (think Straight Flushes).



Familiarizing yourself with ManualMode

% OpenHoldem Poker - Fixed Limit - blinds 5/10 - ante 0 : A= J 0] x|

O sit Qut
[J Leawe Table

[JFald to any bet (prefald) 1000 D- | D+|
[=] Astomatically post blinds

Hand #: 1
FL 5/10/20
Ante: 0
Flayerd EJDE::' gt Flayerd
1000 Shitals 1000

F‘Iaﬁ;erB
1000

Playerto
1000

|
s - e

1400

Figure 1.1 ManualMode

The ManualMode interface is quite intuitive. All relevant elements on the poker
table are visible at all times, either populated with objects (like cards or bets), or
outlined in white dashed lines if not populated. Each game state element is
interacted with slightly differently and is discussed below. In general, however,
right-clicking on any element will bring up a list

1.

2.

Common Cards: Right-clicking on each common card will bring up a
context

Sit Down/Stand Up: OpenHoldem recognizes the difference between sitting
in at a chair, and sitting in a game and being dealt a hand. allowing the
player to Sit Down or Stand Up from the selected chair.

Sit In/Sit Out: OpenHoldem recognizes the difference between sitting in at
a chair, and sitting in a game and being dealt a hand. cards will bring up a
context menu allowing the player to Sit In to the game or Sit out from the
game. table. up a context menu allowing the assignment of the dealer button
to the selected chair. around the table anti-clockwise or clockwise.

Player Cards: Right-clicking on either of a player’s cards will bring up a
context menu allowing the selection of rank/suit, “cardbacks” or “no card”.
Note: prior to assigning cards, a player must have “Sat In” the game.



5. Player Names: Right-clicking on the player’s name rectangle will pop up a
window prompting for a string to use as the player’s name. Note: prior to
assigning names, a player must have “Sat Down” at the table.

6. Player Balances: Right-clicking on the player’s balance rectangle will pop
up a window prompting for a string to use as the player’s balance. Note:
prior to assigning balances, a player must have “Sat Down” at the table.

7. Player Bets: Right-clicking on the player’s bet rectangle will pop up a
window prompting for a string to use as the player’s bet. Note: prior to
assigning bets, a player must have “Sat In” the game.

8. Dealer Button: Right-clicking on either of a player’s cards will bring up a
context menu allowing the assignment of the dealer button to the selected
chair. The “D-" and “D+“ buttons can also be clicked to move the dealer
button around the table anti-clockwise or clockwise.

9. Blinds/Limits: Right-clicking on the center information box will pop up a
window in which the small blind, big blind, big bet, ante, game type (FL,
PL, NL), network (useful if integrating with {PokerTracker}), and
tournament indicator can be set. Buttons: Left-clicking on any game-state
button on the table will toggle its state from on to off. These include the
FCKRA buttons on the bottom right (fold, call, check, table, prefold,
autopost).

There are some shortcuts built into ManualMode to allow easier setup of from
the table. As players are added, they will Sit Down, Sit In, and will be assigned a
name and balance. Players will be added from chair 0 to chair 9, depending on
what is open, and removed in reverse order. for a string to be entered. The format
of the macro string is described here at the bottom of this page. Betting: Left-
clicking (right click to set a specific bet amount).

Note: When ManualMode detects a betting round change (i.e. 0 to 3, 3to 4 or 4
to 5 common cards), then all player bets will be collected into the pot, and all
player bets will be reset to zero.



Defining the game-type

If you right-clicking at the “white box” ManualMode will show a dialog where
you can set up the gametype to be simulated.

OpenHoldem Poker - Mo Limit - blinds 5,10

|Hand #: 2
ML 5/10/20

___________




Macros

&% OpenHoldem Poker - Mo Limit - blinds 5/10

Hand #: 1
ML 5/10/20
Ante: 0
Pot: O

Met: Stars

=101 %]

ST L
| i
Ei:ag:-:ﬁble : — il ﬂ Lo

[IFald ta any bet (prefald)

Playerd |
1 D- | D+| | 0 |
[ astomatically post blinds -

A macro string is a series of characters executed one at a time, left to right. The
meaning of each character is as follows:

Character Meaning

R (uppercase) Reset the game state

N (Uppercase) Set the dealer button to this chair

Sit in a player at this chair, default name, default balance,

P (uppercase) and cardbacks

p (lowercase) Unseat a player at this chair

b (lowercase) Set the small blind at this chair

B (uppercase) Set the big blind at this chair
Set the rank of the players cards at this chair, or common
cards

23456789tjgka User cards have to be immediatelly after the player in
question,
all additional cards will be considered common cards.

cdhs See the suit of the players cards at this chair, or common

cards (player first, common next)
The default macro provided (“RNbBPpPAdKsP”) used in the image above will



reset (R) the table

set the button (N) to chair 0

set the small blind (b) to chair 1

set the bigl blind (B) to chair 2

set another player (P) to chair 3

set an empty chair (p) to chair 4

set another player (P) — the user! — to chair5 and deal him an ace of
diamonds and a king of spades (AdKs)

set another player (P) to chair 6

o finally leave the last 3 chairs will stay empty
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OHReplay
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1Replay Frames

OpenHoldem has the ability to create “Replay Frames”, either automatically as
set in Preferences, or when the “camera” icon on the main toolbar {Toolbars} is
clicked. A “Replay Frame” (or “frame” for short), is a combination of a
Windows |bitmap-formatted image file (.bmp) and an associated 1HTML file.
These two files, in combination, provide an easy way to reproduce and diagnose
a particular game situation. This is extremely helpful in the building and testing
of your Table Maps and bot logic in an offline fashion. Simply connect
OpenHoldem to a live poker table, and collect interesting frames for later use.
Then at a later time, use | OHReplay to display these frames. Further connect
OpenScrape or OpenHoldem to these OHReplay-displayed frames and work at
your leisure.

The HTML provides crucial context for the frame, the most important of which
is the title text. This text is used exhaustively in most Table Maps to understand
the game state.

Often, when you post a problem or discussion on the forums, you will be asked
to provide a frame and Table Map to help the developers diagnose your problem.
Feel free to open the bitmap image in your favorite image editor (MS Paint?) and
black out the sensitive portions if needed. Be aware that blacking out some parts
of the image may prevent the developers or community from helping you, so be
careful with that.

Both parts of the frame (.bmp and .html) and the associated Table Map are
required to be provided when this is asked from you to help solve your problem!
Frames are created in a “replay” directory directly under the directory from
which you launched OpenHoldem. The .bmp files are large, so ensure that you
have enough space to hold the maximum number of frames you specified in
{Preferences}. Once the maximum number is reached, OpenHoldem will start
reusing frame numbers from the beginning.

Document generated by eLyXer 1.2.5 (2013-03-10) on 2014-12-
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1OHReplay

Description

OHReplay is an application for displaying Replay Frames. The nice thing is that
OHReplay displays frames exactly as they have been displayed by the casino.
That means that once a frame is displayed by OHReplay, you can connect
OpenHoldem to that displayed frame just as if you were connecting to the native
poker client window. This allows for easy debugging of your Table Map and bot
logic while offline.



Familiarizing yourself with OHReplay
e

OHReplay 2.0.0

Open a frame: SysMenufOpen, Ctrl-0, F2

Mext frame: Tab
Previous frame: Shift-Tab

Reset: Esc
oldem frame to OPEN
I |7 Irweader_table map+scraper j = EF

|€| Frame002192, htm
|| Frame002185, htm
|&| Frame002153 htm
|&| Frame002154. htm

| 2

IEIpenH oldem Frames [ htm] ﬂ
The initial window displayed by OHReplay when it starts up contains all the
information you need to know to navigate the program: To open a frame, use the
System Menu, the Ctrl-O keystroke combination (that is a capital oh, the letter
between N and P), or the F2 key. Any of these choices will open the standard
Windows file open dialog, from where you can choose the | HTML file of the
frame to open. To navigate between frames, use Tab or Shift-Tab to move to the
next or previous numerical frame. To return to the initial screen, press Esc.




OHReplay Options

Clicking on the System Menu (red spades symbol) on the OHReplay window
will bring up the system context menu. Selecting this entry will bring up the
same file open dialog as using F2 or Ctrl-O.



Poker Tracker
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lPokerTracker

Setup

Before you try to configure OpenHoldem to work with a Poker Tracker database,
you must have a properly working Poker Tracker configuration set up first. This
is not the most trivial of activities, and does have a learning curve. The best
information on how to set up Poker Tracker can be found on the Poker Tracker
website (http://www.pokertracker.com).

Assuming you have a working Poker Tracker installation, let’s move on to
getting OpenHoldem to work with your Poker Tracker database. OpenHoldem
only works with | PostgreSQL databases, not with | Access databases; so if you
do not have Poker Tracker configured in that way (and you know if you do), go
back and get that set up first.

OK, so now you have Poker Tracker installed using PostgreSQL as the
underlying database. Do you have Poker Tracker setup to automatically import
hand histories into your database? If not, OpenHoldem will not be able to
provide you any useful information, as there will be no information in your
database to pull from. Learn how to automatically import hand histories here:
http://www.pokertracker.com

After all of that is configured, you can use the settings in {Preferences} to
instruct OpenHoldem how to connect to your Poker Tracker database.

When connected, OpenHoldem will query the database using the |sitename and
Iplayername as key parameters for the {query.



http://www.pokertracker.com

1 Sitename

Everything in Poker Tracker is first organized by what it calls a “site id”. When
querying the database, the first thing OpenHoldem will try to do is associate
your sitename or lnetwork, as specified in the Table Map, to a Poker Tracker
“Isite id”. This is done by doing a case-insensitive substring lookup against the
following lists. This means that if your sitename string is “stars10sng” it will still
be able to associate that to the proper “site ID”, as “stars” is within that
sitename.

If one of the below character strings can be found in either the sitename or
network strings, as specified in your Table Map file, using a case-insensitive
substring search, then OpenHoldem will be able to lookup statistics for the
players playing at your table. As a note, the sitename string is searched first, and
if a match cannot be found there, then the network string is searched.

Stars
Party
FullTilt
IPoker
Everest
Ongame
Boss
Cereus
Pacific
B2B
MicroGaming
Cake
Bodog
BetFair
Cryptologic
Ultimate
Absolute
WPEX
Tribeca
Merge
Winamax
EverLeaf



Yatahay
ENet

Barriere
Peoples



Playername

The second critical piece of information that OpenHoldem needs to query the
database is the name of the player. OpenHoldem gets this from the
pXname/uXname regions on the Table Map. Note that this scraped name does
not need to exactly match the name as stored in the database. This is useful, as
there is currently no method for scraping spaces in players’ names. OpenHoldem
will in all cases, return the statistics for an exact name match if it exists, and if it
does not exist, will find the closest match using a Levenshtein distance algorithm
(http://en.wikipedia.org/wiki/L.evenshtein_distance). Note that Levenshtein
distances that exceed a certain level (currently 30% of the length of the name)
are discarded as invalid.



http://en.wikipedia.org/wiki/Levenshtein_distance

Table Maps
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Table Maps
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Creating a Table Map

Creating a Table Map is not a difficult process, once you get the hang of it, but it
does have a steep learning curve. The benefit is that once you learn how to create
maps, you can quite quickly take your bot to any casino on the Internet.
OpenScrape is the program that is used to create Table Maps. It provides a
graphical interface to provide a set of parameters that are stored in human-
readable text files with the .tm extension. Try it — open any .tm file in Notepad
and you can quite clearly see the way the file is laid out. Each Table Map has a
set of parameters, grouped by record type. The following sections will discuss
how to use each of these record types to create your map.

OpenHoldem.ManualMode.5.0.1.tm - OpenScrape & |EI|5I
File Edit “iew Help Tools
D" @ [a «|2|»] 2
. Hand #12 T
— i i ML 5/10/20 %
5 - x;nEe: ] o
\_’_‘_[ NDtLI—' = Playerd
et ars 1000
|_| |_| Playerl
[m]
| O | | T 995 |
[=] f_,.,-'—_—u\\\
Player2
2 " 240
(=] ]
e I
Reset |jiinJ ﬁ%% §§£
O Leave Table Players Flayers &
[JFald to any bet (prefald) 1000 ] D- | D+ 1000
[Jaustomatically post blinds ﬂl —| -J D]
Ready &
.0sdb2

// OpenScrape 5.0.1
// 2014-07-04 16:36:34
// 32 bits per pixel

//
// sizes



//

z$clientsize 574 335

//

// strings

//

s$nchairs 10

s$network pokerstars

s$sitename openholdem
s$betsizeconfirmationmethod Click Bet
s$betsizedeletionmethod Nothing
s$betsizeinterpretationmethod 3

s$totype fuzzy

s$titletext Poker

s$ttlimits A*- AL - blinds As/Ab
s$ttlimitso A*- AL - blinds As/Ab - ante Ma
s$ttlimitsl A*- AL tourney - blinds As/Ab - ante 7a
//

// regions

//

r$cOcardface0 193 144 224 185 0] 0 HO
r$cOcardfacedOnocard 213 170 213 170 b6b6b6 10 C
r$cOcardfacel 232 144 263 185 0] 0 HO
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First things first: connect to the poker window

Start a casino, and open up a play money table. For the greatest part of building a
table map you could even use “observer” mode if you like; only a few things like
buttons will require a “real” account . Alternatively, once you learn how to use
saved frames and OHReplay, you can also connect OpenScrape to these saved
frames while offline from the casino.

For now, let’s keep it simple. Once you have a poker table setup, startup the
OpenScrape program from the “c:\mpb” directory that you set up above. Arrange
the casino table window and the OpenScrape windows on your screen in such a
way that there is no overlap — OpenScrape needs a clear view of the poker table
window to do its job.

Untitled - OpenScrape. -1al x|
File Edit Wew Help
— Delete Edit Rectangle - Mudge
BECEICEL —'s—'—' ST
" I | P Efnie
gions | = L= )
nts _I _I
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H E
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1000 Mac |_| EI

DF Id to any bet (prefold) 1000

O Automatically post blinds

Connect OpenScrape to the casino table by clicking on the Green Circle Button
on the OpenScrape toolbar. A dialog with a list of top-level windows that are
currently visible on your screen will appear. Select the one from the list that
matches your casino table, and select OK. (Note, in this screenshot, we are
connecting to a “ManualMode” window. You will learn more about
ManualMode later in this document, but for now, just consider ManualMode to
be a simulated, offline poker table).




Select window to connect to: 5[

:openHaldemn Poker - Fixed Limit - blinds 510 - anke 0
Z:impb

Program Manager

(] 4 I Zancel |

A static image of the poker table window will be displayed in OpenScrape’s
main window. Once OpenScrape has the poker table’s image displayed, you can
minimize the poker table if you want, to give yourself more room to work. As
the casino table changes state, and if you want to update the image that is
displayed in the OpenScrape main window, you can do so at any time by
clicking on the refresh button on the toolbar (Black and White arrows), or by
choosing View/Refresh from the menu. When a refresh is requested, OpenScrape
will bring the connected window to the front, grab the image, and then place it to
the back again. Additionally, if you have OpenScrape connected to an OHReplay
window, it automatically moves OHReplay to the next saved frame prior to

grabblng the 1mage
R Jroblevap
File Edit Wew Help
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Once we have the poker table image in enScrape, it is time to start building
our Table Map, and providing the parameters that the OpenHoldem game state



engine will use to “read” the poker table.



Familiarizing yourself with OpenScrape

When you started the OpenScrape program, two windows appeared. The “Main”
window has the menu bar, the toolbar, and a display of the poker table image.
The other window that appeared is the “TableMap Editor” window, and is where
you will be doing most of your work with OpenScrape. The “TableMap Editor”
window does not have a menu or toolbar, and has “TableMap” as its title.

File Menu

Unbenannt - OpenScrape = O] =] H-
File Edit Yiew Help Tools

T Crrl4-M — rIJ +| 7

Qpen, .. ChFlHO

Save Chrl+5

Recent File

Exik

Save the active table map with a new name o

The File menu contains the standard Windows options to open and save Table
Map files.

Edit Menu



Unbenannt - OpenScrape i o m]
File | Edit “iew Help

| [Hrdo U o ?
il [ g
Zapy (Zhr| 4
Pashe Zhr

|Update Hashes  Chrl+L
Duplicate Region
Clone Reqions

A
The Edit menu contains the standard Windows options, plus two options specific
to OpenScrape:

e Update Hashes: This option will recalculate all the Hash records in the
current map — useful if you have made changes to the underlying images,
for example. More on Hashes later.

e Duplicate Region: This option will allow you to easily duplicate Regions.
For example, once you have the player 1 card locations defined, you might
want to copy those to players 2-10 to make things easier on yourself. More
on Regions later.

¢ Clone Regions: This option will clone all regions of player 0 at once and
even distribute them to reasonable positions at the table. All you have to do
afterwards is fine-tune the positions a little bit. Prerequisite: the balance-
regions of the other players must be defined in order to be able to determine
the positions for the cloned regions.

View Menu



Unbenannt - OpenScrape b I ] 4

File
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Refresh Chrl+R
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Group Regions k

Ungroup Regions

Current sizesn D=l

7

The View menu has following OpenScrape options:

Connect To Window: This option duplicates the “Green Circle Button” on
the toolbar, and will bring up a dialog to allow you to select which window
OpenScrape will copy an image from.

Previous Frame: if connected to OHReplay this option will switch to the
previous replay-frame

Refresh: This option duplicates the Black and White Arrow button on the
toolbar, and will copy to current casino table image to the OpenScrape main
window.

Next Frame: if connected to OHReplay this option will switch to the next
replay-frame

Group Regions/Ungroup Regions: These options allow for customization of
how Region records are displayed in the Table Map Editor window.

Current size: Displays the client size of the window that OpenScrape is
currently attached to. This is very useful when creating certain String
records.

Main Toolbar

(4

= @ «|v]|>| T

The toolbar on the main window performs the following actions, from left to
right:

New Table Map
Open Table Map



Save Table Map

Connect to window

Previous frame if connected to OHReplay
Refresh the poker table image

Next frame if connected to OHReplay
Display Help/About

Keyboard shortcuts exist for many of these menu options and toolbar buttons, in
addition to the standard Windows keyboard shortcuts:

F1 — Help/About

F3 — Connect to window

F4 — Toggle Region box display on or off
F5 — Refresh the poker table image
Control + U — Update Hashes

Table Map: Buttons/fields. The Table Map Editor window has a plethora of
information on it, and various fields and controls will become enabled or
disabled, depending on the type of map record selected.
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On the top left of the window are three buttons, New/Delete/Edit, that allow you
to add new records to the map, remove records from the map, or edit records in
the map. The “New” button will prompt you to add a record of the type that is
selected in the tree display directly below. For example, if you have a Region
record selected, clicking New will prompt you to add a new region record to the
map. The “Delete” and “Edit” buttons operate on the currently selected record.
Directly below the New/Edit/Delete buttons is the record tree display. This box
displays all records that are currently present in the map, and groups them by
type. The Region records within this tree can be further sub-grouped using the
View menu options on the main window. There are a number of choices for sub-
grouping Region records, and are intended to improve the productivity of Table
Map creation. Experimentation of these sub-groupings is necessary to see if any
meet your personal needs.




Below the tree display is a drop down to select the zoom level of the image that
is displayed in the big box on the bottom right portion of the window. The image
displayed is dependent on the record type selected.

Below the Zoom Level are various drop downs that are used to serve as
checklists for capturing fonts and card images. Capturing fonts and card images
will be discussed later.

Creating and editing regions

On the top right of this window are a large group of controls, there is a
“Rectangle” group, a “Nudge” group, and “Transform”, “Radius”, “Color”, “Avg
Color”, and “Result” fields. These controls are used mainly for setting the
parameters of Region records, and are only enabled when a Region record is
selected in the record tree display on the left side of the window. The meaning of
these fields will be described in the “Region” record section below. Some of
these fields may display other relevant information, depending on the record
type selected in the display tree. In addition to the arrow buttons a selected
region can be moved and resized with hotkeys:

e arrow keys - move it around
e arrow keys + shift - moves it faster
e arrow keys + control - makes it bigger/smaller (can also use shift for faster)

Below this large group of controls are buttons to create Hash records, Font
records and Image records. These buttons will be enabled/disabled appropriately
depending on the record type that is selected in the display tree. For example,
creating an Image record only makes sense if a Region record is selected in the
display tree. Creating a Font record only make sense if a Region record with a
text transform type is selected in the display tree.

The box below the Hash, Font and Image buttons is used to display “pixel
separation”. The “+” and “-“ buttons to the right of this box control the size of
the font used in this box. Pixel separation is used for regions that use font
transforms. A good separation between foreground and background colors is
imperative for good font recognition, and this box lets you preview that
separation.



Scraping in Practice
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Seated, active, playing

A player will be considered:

e seated, if his chair is occupied
e active: if he is posting blinds, i.e not sitting out
e playing, if he holds cards; i.e either face-cards or cardbacks.

OpenHoldem will scrape the above information in this order and much depends
on getting this information right. For example if a player is not even seated, then
OpenHoldem will be smart and avoid the costly scraping of cards and especially
names. Fortunately deciding if a player is seated or active can usually be done
with an inexpensive and reliable hash-transformation, which usually requires
only the colour of a single pixel.

Scraping cards works in a similar way: It requires:

e cardbacks: again this information can usually be scraped with a cheap and
reliable colour-transform

e “nocard”-regions. These regions were introduced for two reasons: if a
player holds no cards we can avoid the somewhat costly scraping for card-
faces which usually requires fuzzy fonts. As an additional benefit we get
improved error-detection in debug-mode, because a player either shows
cardbacks, cardfaces or no-card.

e cardfaces (or alternatively ranks plus suits): this information can sometimes
be done with hashes or images, if the cards are always displayed the same
way: but often the display will differ a little bit and you will need text-
scraping (fuzzy fonts).

In practice it looks like this:

pXseated == false
Rest does not matter

Not seated

Xseated == true
Seated, but sitting out P

pXactive == false
B



pXseated == true

I pXactive == true
. Seated and active, but not playing pXcardback == false
[ 200 ] pYcardfaceYnocard
== true
pXseated == true
‘ ' Seated, active and playing (villain) pXactive == true
pXcardback == true

pXseated == true

Seated, active and playing pXactive == true

(usually hero, at some casinos villain at  pXcardback == false

showdown) pXcardfaceYnocard
== false
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Starting a new map

Let’s assume you start a new map completely from scratch. If you want to ease
your job and get meaningful intermediate results we recommend to do your map
in the following order.

z$clientsizemin/max and z$targetsize first. They are absolutely necessary
for connection.

s$titletext next. Juts like clientsize it is necessary for connection, because it
might be that other applications or other casino tables have the same
window size. Choose something unique like “No Limit Hold’em - Logged
in as”. Once you have defined these two items and put this map into your
scraper folder OpenHoldem will be able to connect to the table even if it
does not yet scrape anything. but the autoplayer button should become
active — and you will get lots of warnings at load-time because of an
incomplete map.

s$nchairs next. OpenHoldem needs to know how many chairs are supported
by the tablemap. OpenScrapes region-cloner needs this info too if it clones
the regions of player O to all other players.

r$pXseated for all chairs 0..n-1 or at least for chair 0 if you make use of the
region-cloner thereafter. This is usually an easy hash returning true/false
like the following three items.

r$pXactive to determine if a player is sitting in.

r$pOcardback, r$pXcardfaceOnocard and r$pXcardfacelnocard. It is usually
easy to do these hashes and you can now recognize all cards except your
own hole-cards.

r$pXdealer to know who is the dealer.

r$cOcardfaceXnocard and r$cOcardfaceX. The community cards
r$pXcardface0 and r$pXcardfacel. The player cards.

r$pXbet and pXbalance. This usually requires text-scraping and sometimes
chip-scraping and is probably the most time-consuming part of the job.
r$iXbutton, r$iXlabel and r$iXstate. The basic action buttons

r$i3edit, s$betsizeconfirmationmethod, s$betsizedeletionmethod,
s$betsizeselectionmethod and s$betsizeinterpretationmethod if you want to
create a no-limit or pot-limit-map.

That’s it. Now you are ready to start playing.



Getting started

This tutorial got written by a now unknown hero for our former Wiki
(http://www.maxinmontreal.com/wiki/index.php5?title=Walkthrough). It
describes a general roadmap for creating a tablemap from scratch given only
openscrape and the target site/table window and nothing else. In this example we
will pretend you are mapping a 10 chair Limit Holdem table at Pacific Poker.

e download openscrape (OH PC) and save it into a folder of its own , maybe
"OpenScrape" .

e download Pacific poker (Casino PC)
(http://setupspcp1.888.com/setups/support/full/en/3.509/pacificpokersetup.e
create an account and open a Limit 10 seat Holdem Table.

The first step is to check the settings of the table, removing animations and other
things that can be heavy or hinder the operation of OpenHoldem.


http://www.maxinmontreal.com/wiki/index.php5?title=Walkthrough
http://setupspcp1.888.com/setups/support/full/en/3.509/pacificpokersetup.exe

k_;‘,.‘ User Settings

888 ni:
D ~ Sett I-F'Igs

Preferred Settings will be saved for all Ring Games/Tournaments
Game Seffings
W View Game Animation
|l Disable “Congratulations” Announcement
7l Hide Hand Result Bar WM Disable Shortcut Keys

B Show Ghost Cards
Alert Me of My Next Turn:
I Pop up the game window B Flash the Task Bar

Sound Settings

[ Play Sound Effects
W Play Dealer Voice: @ Female @ Male @ Random

Graphlcs
=l Use 4 Color Deck {color per suit)
Choose Card Back Design Choose Carpet Design

'RESTORE DEFAULTS w.OK _ CANCEL,

The next images shows some regions that will be used.



@ Hold'em Cocholate ML $1/%2

pOname e
. pObalance S;EEIDDEI.
ashalami - = .
N g .l | |t [ g POcardback |

U
Taleteg7 ==
£191 : v

o. p7dealer £13.30 5'@1-1

teddy945
359,41

X‘J:\ i

%

fidget14
$z00

T
_ SETTINGS
———

FOLD CHECK BET
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The player0O should always be the first to left of the dealer, which sits usually at
the top of the table. The other players should be numbered clock-wise.

Now open a bring client (OH PC) with the target site/table you want to map
(Pacific 10 seat Limit). Bring will show you a table like the image below:



j_:l_':’ Hold'em Bucanero El Capitan { Fast!) $3/%6

M Buy Chips

Settings

¥iew Lobby

Leawve Table

Play Casino

Once you have a bring-window open all operations can be executed savely at
your OpenHoldem machine.
The next image shows OpenScrape running.
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As a first step we will create a new TM and name it. Just click File --> New File
--> Save As. Good naming conventions are:

e first the name of the casino — in our example “Pacific”

e then the game type, as different game types do usually require different
maps

¢ then the number of players

¢ then the version of the tablemap or the date of creation

In our example we will name the tablemap Pacific_NL_10_v0.1.tm.
Now press the green button in OpenScrape and connect to the poker table.
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You should see openscrape changing to a copy of the poker window.
Now we have to organize the windows on our desktop.
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[~ Trackar

You can always use the refresh icon to shoot a new 1mage of the poker Wmdow

when you need to.




Now click the view menu and note the current size of the table. The table size is

one of the key factors for connecting to a window.

pacific.10.0.1.tm - OpenScrape
File Edit | Yiew Help

=10l |

| v Toolbar
v Status Bar
Connect To 'Window

v Show Region Boxes Pachabb SUZavic
$200 $1417.72
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ilz
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Result I

Transform | 'l Calar Iililils_ﬂ
Radius I_j Auwg Colar I_I_I_

Greate Hash | Creabe Fonk | Zreake Imagel
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Now expand the Sizes Tree in openscrape, highlight clientsize and hit Edit. Now

add this information to your TM and press OK.
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Remember to always save your TM after each modification. To create a
complete map, we would now have to edit all symbols and regions. We will deal
with this process in another tutorial in this manual.
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Hashing Images

Using hash-values is the most easy way to recognize images. They are
applicable whenever images get displayed in a fixed way. “Fuzzyness” like small
changes in size and colour can’t be handles with hashes. They require fuzzy
fonts and cause more work, both for the creator of the map and at run-time. For
this example we take a scraper-friendly casino.

First find the region box that contains the image that you wish to collect, and
select the "Create Image" tab.

TahbleMMap

Rect |
[ I Deletel Edit I RS =] TransForm IHashEI "'I

- = . =
- pEname - = B o [49s = Radis [ j
i pSbalance - | 185 -4 A R G H

é----nzbetdh ’ - Colgr ||:n:| ||:n:| IEIIII IL‘IEI ﬁl
- pAcardbac

Result I Err: Mo hash match
i pIcardFacsl Aveg Color I I
- pOcardfacel :

pOdealer g'reate Hash | Zreste Sont |(
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I:-i-l--Funl:s
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seo2o (0] collected yvet.
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- 3h (0
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-4 (0]
- 4d (0]
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The pop up box for the name will appear. Give your image the proper name.
x

|9h

2k, I Zancel |

Go to the left side of Open Scrape and open the images tree and find your newly

—Przel Sep?;atinn




created image and select "Create Hash".
.TahIEM_ap

- Sizes

- Symbols

o Regiuns

- Fonts

-Hash Points
- Hashes
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In most cases the hash value will be unique. Collisions can happen, but are
extremeley rare. If that is the case you have to change your regions so that all

images get an unique hash-value for identification.

Now select your hash type from the new pop up box. Generally starting with

HashO.

Name of new font char ]

Hash Tvpe:

| -

Hash 1 Zancel |
Hash 2

Hash 3

Go back to the Edit Menu on the Open Scrape Tool Bar and select "Update
Hashes" from the drop down menu. Confirm the process was succesfull by
clicking on the box that contained the origional image. As soon as you have
selected the region OpenScrape should show you the desired result: the cards

name, in our case nine of hearts.
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1 Collection fonts

This example on collecting fonts was reproduced from the Wiki
(http://www.maxinmontreal.com/wiki/index.php5?title=Collecting_text).

We start with nothing except a table that we need to extract fonts from, here I am
using a Notepad document for simplicity.

! New Text Document-txt - Not =10] x|
File Edit Format Wiew Help
ABCDEFGHT Al

A B CDEF GHTI
abcdefghi
abcdefgh i

Next we fire up OpenScrape, and attach it to our "Table". Then we build a region
around the area we are working on. Click "New" -> "Region" and name it

characters. Use the coordinate editor to enclose the Region. You can also "shift-
drag" the rectangle around to place it.


http://www.maxinmontreal.com/wiki/index.php5?title=Collecting_text

£ New Text Docimenttit= 1o
File Edit Formab Wiew Help
ABECDEFGHI
A BECDEF GHTI =
abcdefghi
abcdefghi abcdefghi
abcdefghi
LI Readsy i

Transform IN:::ne V'I
Radius I[] j
A R G B
Calar IEIEI IEIEI IIIIIII IIIIIZI al
sl I Avg Color | | |

CreateHash | Create Fant | Create Imagel

----- Images —Pixel Separation
A
+
i =
) 3

Set the region to the correct "transform", Type 0 in this case. Use the eyedropper
to highlight the foreground pixels until we have nice seperation in the "Pixel
seperation” field. Press "Create Font". We are presented with the "Add font
characters" window. Highlight each "?" in turn and enter the correct character.
"OK" to save. "Sort" when done here, then "save" on main GUI.

If you hit the problem of openscrape seeing two letters as one because they have
touching pixels then you will need to collect them seperately. Make a new
temporary region that only encloses one character (call it char), capture the



problem characters individualy and all__should be good.

=101%] m@m =101 %]
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Here is the result after collecting only "A", you can see this by clicking inside

the "characters" Region.
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"A,B,C" are already present in the Table Map.
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1Scraping In Practice

How Do I Make A Map

This tutorial has been contributed by Ares® at
http://www.maxinmontreal.com/forums/viewtopic.php?f=117&t=6547.
Here I will show you how I make a map from start to finish. We will concentrate
on cards-scraping and the sometimes used chip-scraping here. The more easy
text-scraping, which usually gets chosen for scraping the bets will be explained
in another chapter of this manual.At first we check the version to avoid any
surprises if the casino updates. These casino updates rarely affect the table-
display, but sometimes they do and throw the scraper off.

1 s

UltirmateBet  Wer
LEI = | p d ate: A

Then we choose proper settings amd disable useless features like avatars and
animations that could affect scraping. I also enable other features that ease
scraping, especially the four-colour-deck.


http://www.maxinmontreal.com/forums/viewtopic.php?f=117&t=6547

!fi;‘l UltimateBet Preferences

Game Options

| Classic [ Default Black]

Chat Options

I Flayer Chat Ed Obsemer Chat ige 4 Color

Change Table ¥iew
Choose atable view from the options below. then click 0K,

Top ¥iew Classic ¥iew

@ Spply thisviewto curenttable only 9 Anphe this view to alltables

o W cuca

This is how our poker table looks with our preferred settings




5 Untitled - OpenScrape 10l =i
File Edit Wiew Help
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SANTAJACK
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Total Pot
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|"|'|:|u're connected to our server. Enjoy your game.

it |Press the Enter key or click here to chat
Ready S

Checking this table display, we notice some good things and also some possible
problems to care about:

e fonts are two colours, we have to use pXname / uXname for the names and
pXbalance / uXbalance for the balance. In similar cases we might consider
to use the background-colour in combination with a negative radius to
accept both foreground-colours at once, but here we have two different
background-colours, therefore this alternative approach can hardly be used.

e the dealer button is large and well positioned

e the cards are always exactly the same. Therefore we can use hashes, images
or fuzzy fonts, but I will use hashes, as they are the most easy ones and the
fastest.

¢ it might happen, that large chip-stacks occlude opponents card-backs.

Scraping Cards



There are three methods for collecting cards

¢ using hashes, i.e. using the image to compute a number and then doing a
quick search for a match. This is the most simple method, but it requires
that each card gets displayed exactly identically, at all times and at all
possible places. We will ise hashes here, as Full-Tilt is a bot-friendly casino
from a scraping point of view.

¢ using images. This approach is similar to the one above, but it requires
more resources. This approach will be discussed in another chapter of this
manual.

¢ using fuzzy fonts. This is “true screen-reading”, somewhat more
complicated, but it is possible to recognize cards that get displayed each
time a little bit differently. As already mentioned in the introduction we will
discuss this method in another chapter too.

So let’s start with the card-scraping. We have five common-cards and two hole-
cards in the situation below.

| ultimate 9.cashgame XP - OpenSerape
File Edic Wiew Help
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it [Press the Enter key or click here to chat

As you can see I pre-created five regions for the common cards, but in order to
be able to define their size and position we have to care about my hole-cards.
One of them is partially occluded and we would like to recognize all cards with

the same hashes, therefore this card defines the size of our scraping region.




width 381 - 368 = 13
height 431 - 395 = 36

Please have a look at the region marked by arrow 3.The left border of the region
matches the border of the card, but at the top is a free distance of one pixel.
That’s how we will align the regions for all other cards too.
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Next step: we take the size of the card-scraping region (13x36) and apply it to
the common cards. All regions now appear with the correct size. but in the upper
left corner (0, 0), as the position is still undefined (please see the blue arrow).

Now we select these regions and click-drag them to the right places
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Now the common-cards are done. Always make sure that we use the same
alignment for all cards.
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Now we check the alignment of the common cards. All regions should have the
same height. The space between two regions should be equal. If the position of
the fourth card can change Ioker CakePoker) we should use fuzzy fonts.
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After I have aligned the common cards I will create and align the cards for all
players. Once this got done, I will seek a play money table, the most loose one I
can get. This is one of the secrets of quick TM creation; I already managed to get
20 cards at once. So now I will create the regions pOcardface0O / pOcardfacel. In
OpenSrape I already created the region for the first player (player0). You can see
that I chose the correct size of 13x36 and also chose hashO transform. Now I
save the tablemap and close OpenScrape to clone these regions with an external
editor..
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Here I opened the file in a text editor (notepad++ from notepad-plus-plus.org).
You can see the two regions that we created for the first player.



e )
14 ff strings

EEN
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15 D@
12 Jf regions
20 A
21
22  récOocardface0 272 178 285 214 o 0 HO
3  récOcardfacel 324 178 337 214 o 0 HO
4  récOcardfacez 376 178 389 214 ] 0 HO
25 récOcardfaces 428 178 441 214 o 0 HO
26 récOcardfaced 450 175 493 214 8] 0 _HO °
g“ riplcardfaced o o 13 36 o 0 HO

® #%  riplcardfacel [u] 0o 13 36 [u] 0 HO °
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Now I copy and paste the region’s of the first player several times...

Al
4= ]

21

[% 2E2  réecOcardface0 272 178 285 214 u] 0O HO
23  ricOcardfacel 324 178 337 214 o 0 HO
Z4 récOcardfacez 376 178 389 214 o o HO
25  récOcardfaced 428 175 441 214 u] 0 HO
& réecOcardfaced 4530 1758 493 214 u] 0O HO
27 riplcardfacel o o 13 36 o 0 HO
Z@ riplcardfacel o o 13 36 o 0 HO
2%  riplcardfacel o o 13 36 o 0 HO
30 riplcardfacel u] o 13 36 u] 0 HO
31 riplcardfacel o o 13 36 o 0 HO
38 réiplcardfacel o o 13 36 o 0 HO
33 riplcardfacel o o 13 36 o 0 HO
34  riplcardfacel u] o 13 36 u] 0 HO
35 riplcardfacel o o 13 36 o 0 HO
3 réiplcardfacel o o 13 36 o 0 HO
37  riplcardfacel o o 13 36 o 0 HO
3% riplcardfacel u] o 13 36 u] 0 HO
32 riplcardfacel o o 13 36 o 0 HO
40 riplOcardfacel o o 13 36 o 0 HO
41 riplcardfacel o o 13 36 o 0 HO
= réplcardfacel u] o 13 36 u] 0 HO
43 riplcardfaced o o 13 36 o 0O HO
44 riplcardfacel ] o 13 36 ] ] Hq
.".il:

...and rename the cloned ones, so that we get cardfaces for all 9 players (p0...p8).
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22  réclOcardface0 272 178 285 214 o 0 HO
23  ricOcardfacel 324 178 337 214 8] 0 HO
24  ricOcardfacez 376 178 389 214 o o HO
25  récOcardfaces 425 175 441 214 5] 0 HO
26 réclcardfaced 4530 1758 493 214 o 0 HO
27  riplcardfacel o o 13 36 o 0 HO
@ riplcardfacel o o 13 .36 o 0 HO
2  ripleardfacel o o 13 36 o 0 HO
0 riplecardfacel o o 13 36 o 0 HO
31  ri$pEZcardfacel o o 13 36 o 0 HO
3537 ripZoardfacel o o 13 .36 o 0 HO
S rip3cardfacel o o 13 36 o 0 HO
34  ripicardfacel o o 13 36 o 0 HO
35  ripdcardfacel o o 13 36 o 0 HO
36  ripdcardfacel o o 13 .36 o 0 HO
37  ripScardfacel o o 13 36 o 0 HO
3% ripScardfacel o o 13 36 o 0 HO
32 ripecardfacel o o 13 36 o 0 HO
40  ripecardfacel o o 13 .36 o 0 HO
41  ripToardfacel o o 13 36 o 0 HO
42 réipicardfacel o o 13 36 o 0 HO
43 ripdcardfacel o o 13 36 o 0 HO
44  rpipBcardfacel 0o 0o 13 36 0o 0 HO

5

(On a side-note: cloning regions became more easy in the mean-time. Just create
all regions for playerO and the balance-regions for all other players, plus the first
common cards. Then click Menu — Edit — Clone Regions and all other regions
will be created and even aligned to reasonable places. All you have to do is a
little bit of fine-tuning the positions.)

In the next screenshot you see all cloned regions in OpenScrape, ready for
positioning by drag and drop.
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Today we received a gift from Ultimatebet. Their client has been updated, but it
was only an update of internal functions, nothing that affected the user-interface.
This is mostly the case with casino updates and one of the benefits of scraping:
updates might happen often, but the interface changes rarely and mostly only
slightly. But always be aware of updates.

Now let’s continue with the good work: drag and drop. Select the region you
want to move, in the example "p7cardface0". The region will be flashing in
yellow. Press the "Shift" key, put the mouse pointer over the region, click and
move the region to the desired place. placing conventions: player0 sits at 1-o-
clocl-position, the other players are seated clockwise..
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Checking alignment again. Pay close attention; if one region is misaligned, all
data collected from this region will be wrong.
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Now we start collecting cards

select the region

click "Create Image"

choose a good name like “8s”
click "OK"

L=

Repeat this process until all cards are collected.



1 Ta'hl_p_jﬂ'_['ab 2

_and you?

Replay Options

‘iotal Pot
58045

ir click here to chat

Newl Del_e_te-l .Edif:'l

= Regions

~Rectangle: = Nudge
B i (R
IZ?Z A ;IIZSS = ili[ | \1‘2
e %] m] ¥ S

—Pixel Separation

& R

TransFarm IHashD LI Color: IDD IDD

c E
oo ﬂ

Radi'us'-_|a j g Coler I_l_l_
Result I Err: Mo hash match

CGreats Hash | -CGreate Font | Create Imagel

2

£|

pacardfacel

- Fonts ﬂ

Zoom level: 4, -

-~ Tracker
Forits et [g = | #: iz vi
Catds: : |2 v'

|—I\"|is"sirng

Creating hashes — step 1

select image (8s)
click "Creat Hash"
select "Hash 0"
click "OK"




Creating hashes — step 2

1. Click Menu - Edit
2. Click Update Hashes
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Now OpenScrape already recognizes the card "8s"
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As the next step we would like to create the regions "pXbet", but the picture
below shows an occlusion of "bets" by chip-stacks. Scraping the bet-amount is
the preferred solution, as it is easy and doesn’t utilize the CPU much.
Unfortunately the occlusions prevents scraping the bet-amounts directly in our
case. Therefore we have to use the alternative method "chip scraping”, i.e.
recognizing and counting chip-stacks. We will use the regions pXchip00,
pXchip01 and pXchip10 for players, i.e. the bottom chip of the left-most stack,
the 2nd-chip in the same stack and the bottom-chip in the 2nd stack. All other
chip positions are then welldefined. The common pots work similar:
cOpotXchip00, cOpotXchip01, cOpotXchip10 for pot X.

b
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The timer of player8 covers the chip-stack partially. Therefore I will reduce the
size of the scraped region to 22x7.
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Then I open the TM in a text editor and pre-create the new regions, just like I did
with the cards before.



41 rip7ocardface0 6l 104 74 140 ] 0 HO
4z rip7ocardfacel 77 104 90 140 ] 0 HO
43 ripBocardfaceD 252 40 Za5 7o ] 0 HO
44 ripBcardfacel 263 40 281 7o ] 0 HO
45 ripOchipOon ] o ZE 7 ] 0 H1
46 ripOchipOl ] o ZE 7 ] 0 H1
47 ripOchipln ] o ZE 7 ] 0 H1
42 riplchipon ] o ZE 7 ] 0 H1
49 riplchipol ] o ZE 7 ] 0 H1
E0 riplchipln ] o ZE 7 ] 0 H1
El ripiZchipon ] o ZE 7 ] 0 H1
Ez ripichipol ] o ZE 7 ] 0 H1
E2 ripichipln ] o ZE 7 ] 0 H1
E4 rip3chipon ] o ZE 7 ] 0 H1
EE ripichipOl ] o ZE 7 ] 0 H1
E& rip3ichipln ] o ZE 7 ] 0 H1
E7 ripdchipon ] o ZE 7 ] 0 H1
E2 ripdchipol ] o ZE 7 ] 0 H1
E2 ripdchipln ] o ZE 7 ] 0 H1
&0 ripSchipon ] o ZE 7 ] 0 H1
gl ripSchipol ] o ZE 7 ] 0 H1
62 ripSchipln ] o ZE 7 ] 0 H1
62 ripechipon ] o ZE 7 ] 0 H1
64 ripechipol ] o ZE 7 ] 0 H1
65 ripechipln ] o ZE 7 ] 0 H1
66 rip7chipon ] o ZE 7 ] 0 H1
67 rip7chipol ] o ZE 7 ] 0 H1
62 rip7chipln ] o ZE 7 ] 0 H1
&3 rip8chipon ] o ZE 7 ] 0 H1
70 ripBchipol ] o ZE 7 ] 0 H1
71 rip8chipln ] o ZZ 7 ] 0 H1

The best place to align the pXchipXX regions is in the blinds, because there we
get to see often single chips.
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The chip should be collected as an image. The name of the picture must have a
"$" at the beginning (examples: $0.01, $0.25, $1, $5, $100000)
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We will use hash points for recognizing chips, but not hashO which is already i 1n
use, but this time hash1 to avoid potential hash-conflicts, even if they are very
unlikely. We create these hash points with the "Graphical Hash Point Editor"
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As you can see we created two new hash points of type "hash1" for this chip.
Please note, that both points are at the side panel of the chip, which is always
visible, even if the stack consists of multiple chips. We want OpenHoldem to be
able to count them properly.
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As it turned out both the $1 chip and the $1000 chip show the same white pixel
at the formerly chosen hash-points (marked by arrows) This causes a hash
collision and forces us to fine-tune the location of the points so that all chips can
be properly recognized.
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Next we have to care about the location of additional chip stacks. As you can see
they can grow in different directions for different playewrs.
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This determines the placement of our chip regions. pXchip00 is always the first
chip, pXchipO01 is always on top of that and pXchip10 is the bottom chip of the
second chip stack. OpenHoldem is then able to detect all other chip-stacks and

all additional chips on top automatically.
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Here you can see the pXchipYZ aligned in OpenScrape.
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Now we have a nearly working tablemap. It recognizes cards and bets. Names
are optional and only necessary for PokerTracker and other kinds of opponent
modelling. The balances are also necessary, they can be done with font-scraping,
which will be discussed in another chapter. We are nearly finished now, but to
make use of this fine map we have to tell OpenHoldem how to connect to a
table. This happens by table-size and title-string (and in some rare cases by
optional table-points, if different game-types (6max / 10max) can’t be played
with the same map).

So first we have to define the symbol clientsize. The necessary value gets
provided by OpenScrape.
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Next we have to define a titletext. It should be unique for each casino (at least if
other casinos have the same table size), but it should match all game-types that
are supported by our map. Our map supports NL, FL. and PL, which share the
string "Holdem", so we choose this one as a title identifier.
+#] alpenhorn Ave - Big Blind: $10 NL Holdem Fun Table 2132620 -

#! Bellevue Dr - Big Blind: $0.02 BL Holders Real Table 2158832

! F@!Alhatruss Dr - $100,/200 Limit-Holdem Fun Table 2153414 - Go

The titletext is a symbol-record that can be defined easily with the tablemap
editor.
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We also have to tell the scraper how may chairs e tableap supports.



As can see in the title OpenHolde s conned to the table (and the map
would work if we also defined which chair is seated).
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Now we also need common pots (this includes side-pots). They work similar to
bets and chip-stacks. Here cOpotXchip00, cOpotXchip0O1 and cOpotXchip10.
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Most sites have three pots, but Ultimatebet has five pots (the fifth pot does not
appear in the situation below, but we show its location)
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That’s it — basically.
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How the Interface-Buttons work

The holdem scraper has the concept of interface regions, that can be clicked by
the autoplayer to interact with the casino. Such an interface region consists of
three components:

i2state i2button’ i2label = raise

Location of the button, where X is the buttons number (0..9)
iXbutton and the location is a rectangle, specified by the coordinates
of the top-left and bottom-right corner.

Visibility of the button. If the button is visible it can be

iXstate clicked by the autoplayer. If not then the action will be
skipped or a backup-action will be chosen.

iXlabel Type of the button, e.g.fold / call / rais

In the tablemap file it looks like that:

r$iGbutton 491 320 502 331 000000 @ N

r$idstate 491 331 491 331  ffffff 0C

r$iolabel 493 322 499 330 ffffff 0 HO

The purpose of the button region is simply to tell the autoplayer where it needs
to click the mouse. You can set the transform to "none", as only the position of
the clickable region is of interest for the autoplayer. In the example above the
position for button 0 is ((491, 320), (502, 331)).

The purpose of the state region is to determine whether or not the button is
visible or not. It’s generally a small color region which has to return true when
the button is visible. But you can use hash as well. If you use hash, a true value
will be identified as follows (so rename your images accordingly):

¢ 0On



yes
checked
true

lit

OpenHoldem will search for any of these substrings, so “checked7” would work
too, but any other string will be seen as false. Finally each interface should also
have a label region or regions that will further define the purpose of the button.
So the engine recognizes the following key words within labels:

fold

check

call

bet

raise

betsize (and “swag” for backward compatibility)
allin (or all-in)

prefold

autopost (or auto-post / autoblind / auto-blind / postblind / post-blind)
sitin (or sit-in )

sitout (or sit-out )

leave (or exit)

...and various forms of nearly fitting scrapes (e.g. “autOpost”, “al11n” and other
kind of leetspeak-lookalike). Any iXlabel region that produces one of these
keywords will be seen by the engine as clickable for that specific action. Also all
the strings starting with these keywords will work: examples: "callllll",
"check01", "Raiseto:$10" etc.



Sitin/Sitout particular behaviour

L
I FOLD TO ANY BET

I SIT OUT NEXT HAND

o4 AUTO-POST BLINDS -
NV
)

Traditionally since the early days of FullTilt some special interface-buttons are
check-boxes: sitin / sitout / prefold / autopost blinds. These buttons work slightly
differently than the normal action buttons. Here a button-state of “yes” or “true”
means the button is checked, whereas “no” or “false” means it is unchecked and
can be clicked. This is a Winholdem legacy, and derives from the first sites
supported, which used check-boxes as most sites still do today. Therefore the
bevaiour is inversted (compared to normal action-buttons) and these buttons will
be seen as clickable if their state is “off™.



The spam buttons

% $100 United States Freeroll

Congratulations!

'ou finished the taurnament in Sth place. $6 will be credited to
your account,

. Fi
i86state i86button

OpenHoldem provides some special buttons for spam handling i86 and if you
need more i860...i869.. For spam we intend all the popups that can occlude your
table. Some sites advertise tournaments about to start, other ask for confirmation
when you leave the table, etc. OH can manage these popups and close them as
long as they appear inside the poker table in a consistent position. There’s no
label region to scrape here, as type of the button is “spam” by default; just state
and button matter. The autoplayer will click them automatically as soon as they
become visible.

1. Shoot a frame of the table with the popup showing, and create i86state as a
color or hash region which returns true like you would for any other button.
2. Paint a button region where you want OH to click to kill the popup. Done.

Notice that this is evaluated every heartbeat, so OH is very fast at closing these
popups. If popups show in inconsistent locations or out of poker table, you need
an external script, or external software like PTFB to manage them.



The betsize interface

i3edit

If we play NoLimit or PotLimit games we need a way to enter betsizes. This is
called “betsizing” (formerly “swagging”, WinHoldems abbreviation for “stated
wager”). To make betsizing work you need to configure several things:

e first you need an input-box, which is i3edit, that specifies the region where
the autoplayer should enter the betsize
e before we can enter the text into i3edit we should delete the old one or the
default one. To do this properly we have to define how to select and how to
delete this text.
o betsizeselectionmethod, the supported methods for selection are: Click
Drag / Dbl Click / Nothing / Sgl Click / Triple Click
o betsizedeletionmethod, the supported methods for deletion are: Delete
/ Backspace / Nothing
¢ once the i3edit-field got cleared the autoplayer can enter the new bet and
confirm it. To confirm the bet two methods are supported
(betsizeconfirmationmethod):
o Enter
o Click Bet, which clicks the i3-button, which usually is the same as
“raise”.

This is basically how NL-betsizing works. Every casino is a little bit different.
You have to play around a bit and identify which sequence works, then you can
specify the usual i3edit, i3state, i3button, i3label and the methods for selection /
deletion / confirmation. And that’s it — nearly.



Interpreting the betsize

Let’s assume the following situation: you sit in the big blind and had to pay $10.
Everybody folds to the button who raises to $30. Now it is your turn again and
you decide to enter “90” into the raise-box. What does this mean? Well, it
depends on the casino.

e at some casinos $90 will be your final betsize (betsizeinterpretationmethod
= 3). The entered amount will be identical to OpenHoldems f$betsize
function or to the RaiseTo-amount of OpenPPL.

o other casinos will add $90 to the $10 you already posted, so the final
betsize will be $100.(betsizeinterpretationmethod = 2)

¢ and finally some other casinos will add these $90 to the $30 of the last
raiser, so the final betsize will be $120 (betsizeinterpretationmethod = 1,
RaiseBy in OpenPPL)

Again you have to play a bit with your casino and have to find out how it works,
so that you can tell the autoplayer how it is expected to execute your desired
action. But that’s it finally — we promise!

Document generated by eLyXer 1.2.5 (2013-03-10) on 2015-10-
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Interpreting Titletext

Most casinos show very valuable info in the titlebar, for example

Tournament 12345678 Table 5 - No Limit Hold’em - Blinds $600/%$1200 A

Valuable informations in the example above (PokerStars) are:

e the game-type: tournament (and no-limit)
e the size of the blinds: $600 / $1200
e the ante: $75

Besides of valuable info the titlestring comes with some technical benefits:

e it is usually very reliable
e it can be accessed easily with the Windows API (GetWindowText) and does
not require any scraping.

Therefore OpenHoldem provides a way to interpret the titletext:



Edit Symbol record i x|

Record name: String:
ttlimits ;I Lok o blinds 2sinb |

Titlebar text: | OpenHoldem Poker - Mo Limit - blinds 5710,

Parse titlebar text with 'string’

~* (skip string) = "OpenHoldem Poker - ' :_|
~* (skip string) = "Mo Limit - blinds *

s (sblind) =I5

exact match =)

b (bblind} =10

o of

OK | Cancel |

In the example above
o “N*¥” followed by the constant string “- “ recognized and discards
everything until it finds “- “ in the titlestring. This means the title-parser
will skip “OpenHoldem Poker - ” because this data does not provide any
useful info for us.

e Again there follows a dummy that needs to be skipped. “A* - blinds ” will
ignore everything until it finds “ - blinds .

e Now comes the first interesting piece of data. “As” expects a numerical
value, here “5” that will be interpreted as the size of the small blind.

e “/”is a constant string that will be ignored. In our exaple it separates small-
blind from big blind.

e Finally “Ab” works similar like “As”: it expects a numerical value too and
interprets it as the size of the big-blind.
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Expert Tricks
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Scraping “10” as Ten

When it comes to text-scraping cards most things work intuitively the natural
way:

e we select a region that shows the rank of the card

e we select a transformation (here text3, but it might also be a hash or an
image if there is no fuzzyness)

e we select a foreground-colour with the colour-picker and define a

reasonable colour-tolerance.Sometimes we take the background-colour and

a negative radius if we want to accept everything except the background.
This is especially useful for blinking fonts on a non-blinking background.
The colour-tolerance, called “radius”, has to be in the range [0..255=0xff],
where 0 requires exact identity and 255 accepts everything. (You might
notice the radius of 225 below, which is near the upper end of the range.

This is because the probably inexperienced creator of this tablemap chose a

bad foreground-colour (the dirty red (d2, 2a, 03) at the bottom left of “1”)

but he wanted to accept black (0, 0, 0) which differs significantly. This only

works because the small blue component (02) of his chosen foreground-

colour differs from the white background colour (ff, ff, ff) by more than 225

(Oxff = 255)). Usually a radius of 10 or 20 is perfect to accept a slightly
fuzzy fore-ground-colour perfectly.
e if the rank of the card does not get recognized we create a new font.

And that’s it!
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But what about the topic of this chapter? What is so special about scraping the
ten?

Well — nothing — except that some people try to create fonts for both “1” and
“0”, but the scraper expects a single character for a card rank: “2”...”9” for the
cards of lower value, “J”, “Q”, “K” and “A” for the face-cards and “T” for “ten”.
That’s the whole “difficulty” here. As you can see in the picture above we did it
right, scraping the rank of ten as “T”. In the picture below we do the same work,
but there we scrape rank and suit together as “p4cardface0” and the result is
“Th”.
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Scraping Dollars and Cents

For s$ttlimits, s$ttlimitsX, r$cOlimits/s$cOlimits, and r$cOlimitsX/s$cOlimitsX
regions:

e the dollar sign ($) leader is recognized and discarded. Commas are
recognized and discarded.

¢ the remaining text is then used to generate a floating point number -

e the cent sign (¢) (*not the letter ’c’) trailer is recognized and causes the
number to be divided by 100.

¢ the thousand (k) and million (m) trailers are recognized and causes the
number to be multiplied by 1000 or 1000000 respectively

LEMANS72
$1.26

You're connected to our server. Enjoy your game.
<< Result for Hand 910244536 ==
RICH1 444 wins (0c) with (Three of a kind, queens).

[e1i1-1 I Press the Enter key or click here to chat
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Scraping non-standard Titles

Usually poker-tables are standard-windows. They have a title that can be
accessed by OpenHoldem with the Windows API. These titles contain useful
information like the blind-levels and we only have to tell OpenHoldem how to
interpret these titles as explained in the chapter “Interpreting Titletext”.

E Hold'em Cocholate NL $1/$2

However there are a some (very few) casinos that don’t provide such a title:

e some casinos are browser-based and don’t change the brwoser-title

e some poker-tables are technically based on dialog-boxes that don’t posses a
title.

e some casinos use standard windows with titles, but don’t use them properly.

An example of the latter case are some [Poker-skins like William-Hill. They use
standard windows with titles that work fine for cash-games. However when it
comes to tournaments they don’t update this title properly. Instead the casino-
software over-paints the real title with some nice graphics that looks like a title,
and the “real” title is frozen at the first blind-level.
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Luckﬂy there is a solution: if OpenHoldem can’t interpret the title (ttlimits) it
will try to scrape the blinds and all other info from the table. To do so we need:

e dummy ttlimits that discards everything

s$ttlimits A- tourney

¢ aregion r$cOlimits that defines where to look for the painted info

récolimits 375 7 474 16 ffffffff 0 T3

As you can see this region is near the top of the table (y-coordinates 7..16),
horizontally near the middle (375..474) of a window with size 800x600. We
use a T3-text-transform and the fore-ground-colous is white OXFFFFFFFF
with a radius of 0 (exact match).

e now we need to scrape the text properly (see the chapter about “Collecting
Fonts)” and we have the same info that we would get at other casinos
automatically without any effort.

¢ finally we have to tell OpenHoldem how to interpret this text and create a
symbol s$cOlimits that works exactly the same way like ttlimits.



That’s all to make it work.

Level: 1, &nte: §1, Stakes: $255550, 10 hands before level ends

Lewel: 1, Stakes: F100515, 10 hands befare level ends

ML Ring Garme: 50 5051 Stakes

Litnit Ring Game: $1/52 Stakes
Finally in some very rare cases it could be that that positions and the texts for the
blind-levels change, especially if you want to create a map that supports multiple
game-types like in the image above. That’s no problem at all, you can introduce
some more regions r$c0limits0..r$c0limit9 and corresponding symbols
s$cOlimitsX to scrape the info from the table. And if the data is spread all over
the table you can scrape each snippet of information individually with cOsblind,
cObblind, cObbet, cOante and some more.
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Setting The Game-Type

If you create a tablemap it is pretty important to tell OpenHoldem which game-
type you are playing. If you play fixed limit the mimimum bet will double up at
the turn. So if you play a $1/2-game the blinds will be $0.50 and $1. The small
bet, as it is called, will be $1. That means your mimimum bet and all raises have
to be at least 1 dollar. But the pot will grow, and betting $1 into a large pot
doesn’t make much sense. So at the turn the betsizes double up and the now so-
called big-bet would be $2 in our example. This results in a $0.50/$1/$2 betting-
structure, contrary to the now famous no-limit with a $0.50/$1/$1-structure,
where you can choose your betsize as you like and the minimum bet at later
streets would be the same as preflop and at the flop.

Why this elementary introduction? Because some players nowadays don’t even
know about the old days where fixed-limit was the only game of choice in the
internet. But does that matter and how does it affect players who want to play
only no-limit?

Well, per default OpenHoldem will assume a no-limit-game nowadays and
usually you can get the game-type from the title-sting (“AL” in “ttlimits”). But
sometimes there might be no title (or no reliable title) and you might need to
define another gametype as the default one. As mostly there is an alternative
way: this information can be scraped, just like anything else that matters.

Using OpenScrape:

1. Create the region "cOlimits0".

2. Optimally you want to choose a region at the table that displays “No-
Limit”, but if that is not present you might choose any fake-region that
doesn’t change, like “Options”. Create letters that return NL for whatever is
shown in the region. Use a font that doesn’t get used for anything else to
avoid conflicts (I used textl). I created a small region over the options field
and instead of teaching OH the letter O’ and ’p’, I told it it stands for "N’
and L’ because I want a no limit map.

3. Under "symbols" create “cOlimits0”. The symbol “s$cOlimits” simply tells
OpenHoldem how to interpret the value of the region “r$c0Olimits” and
works exactly the same way like “ttlimits” works for the title-string. Here
we set s$cOlimits to “AL” which is the gametype, as advertised in the
section about symbol-records..

4. Live happily ever after.
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Scraping fonts which are glued together

This chapter is about font creation, precisely about the main difficulty that can
happen: sometime two or more characters seem to touch each other, they are
printed without any visible distance. This can cause problems because the
scraper tries to recognize one character after another, but out of the box it can’t
handle groups of characters that look like something unknown.
At the first picture below you see the good case: OpenScrape tries to recognize
the playername “platinum333” and the first character “p
from the rest. All we have to do here: tell OpenScrape that this group of pixels is
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The second character “1” works also properly, but the next two characters are
glued together: they can’t be separated by a vertical empty line of pixels.

OpenScrape would like to know what “at

” means in the alphabet..
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” is no proper character, but there is a little trick to separate
these two characters. We temporary make the boundaries of the name-region
smaller so that it only contains the first of these two characters — the “a”. Then
OpenScrape will try to recognize all characters in this small region, Wthh

pixels of “a”. Now we can define

119 J,

a” just like any other normal
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We repeat this process for the second critical character “t”. Then both of them
can be recognized individually.
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Once this got done we can restore the original region. The first 4 characters get
now recognized properly and we can continue with the rest.
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Scraping blinking fonts and name-plates

Sometimes it might be that a name-plate blinks and both the foreground and the
background colour change. Then it is usually not possible to scrape the data the
normal way just with one colour and one radius (colour tolerance).

‘ \ ' \ 250

WARNING: WARNING:

36,263.92 » . 36,463,92
,_ Ve -

But as usual OpenHoldem provides a solution for blinking fonts: a second region
uXname in addition to pXname to scrape the playername. If one region fails to
return good data OpenHoldem will use the other one and vice versa. In practice
it looks like that: the normal name-plate (here for player 6) gets recognized
perfectly by p6name.
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But when the name is highlighted with 1nverted colours the region p6name fails
to recognize the name. Please notice the inverted pixel separation (that might
produce even complete nonsense if the colours were different) and the missing
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And together both regions will always produce a good result.
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Size Records

Description

Size records are used for one purpose only, to allow OpenHoldem’s auto-
connector to find windows of the correct size. More specifically, they provide
the ability to specify the accepted sizes for the casino table that the scraper
engine will recognize.

total window size

>< "clientsize"” without
titlebar and borders
used by OpenHoldem
and OpenScrape

Upon connection OpenHoldem will look for poker table windows that are
between the clientsizemin and clientsizemax sizes. Thereafter it will use
targetsize to resize the table one time after connection to the preferred size (if
resizing is needed at all).

Manipulating size records using OpenScrape

To create a new size record, select the “Sizes” category in the record tree display
on the Table Map Editor window, and click the “New” button. A window will be
displayed that allows you to enter the width and height parameters for this new
record. To edit an existing size record, select the record in the record tree display
on the Table Map Editor window, and click the “Edit” button. A window will be
displayed that allows you to adjust the width and height parameters for this
record, or change the record name itself. To delete an existing size record, select
the record in the record tree display on the Table Map Editor window, and click
the “Delete” button. A window will be displayed asking for verification of this
action.

A note about window client sizes: Microsoft Windows provides several different
measures of a windows’ size, such as the complete window including frame and



title bar, and an altogether different measure, the so-called “client area”, that lies
inside the window frame and excludes frames and title bars. OpenHoldem
references the Microsoft “client area” measurement for these “Size” records. To
help you understand the size of the poker window that you have attached to
(with the Green Circle Button), OpenScrape always displays the client size of
the attached poker table in the “View” menu on the main OpenScrape window.
The menu option is at the bottom of this menu and is preceeded by “Current
Size: “. The width and height displayed in this menu can be entered directly into
a clientsize record.

TableMap =
News | Deletel Edit | Rectangle
T T =
. —a A
i eclientsize ==
Edit Size record 3 x|
Record name: Wiidth: Height:

Bl

-] | 574 | 335
(6] I Zancel |
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=[]

Creake Hash EII l| 2|
Technical reference

In the Table Map (.tm) file, the size records will be preceded with the characters

"z$”. These records have the following format:
z$<name> <width> <height>

<name> is the name of the record (see table below) <width> and <height> are
integer values.
Valid size records and their descriptions:

Size record Description
o Specifies the minimum allowed client size of the poker
clientsizemin ,
table window.
L Specifies the maximum allowed client size of the poker
clientsizemax

table window.

Specifies the optimal size of the poker table window. If this
targetsize parameter gets used the table will be resized once after
connection to match the perfect size.



Region Records

Description

The purpose of the Region records is to describe named rectangular areas on a
poker table, each of which contains an element of the game state. These regions
will “return” values to the OpenHoldem game state engine, depending on the
type of transform selected.

An example will make this clearer. Each seat at the table will have two cards in
front it, and we want our screen scraper to tell the OpenHoldem game state
engine what those cards are. If the casino client displays a group of pixels for our
first hole card, that to a human being looks like an ace of hearts, we need
somehow to tell the screen scraper to “return” “Ah” to the game state engine
each time that group of pixels is seen in one of the card locations. To do this we
collect an image for that ace of hearts, then setup a region record that returns
“Ah” to OpenHoldem when that ace of hearts is seen during real live game play.

Manipulating region records using OpenScrape

To create a new region record, select the “Regions” category in the record tree
display on the Table Map Editor window, and click the “New” button. A window
will be displayed that allows you to select the name of the region to create. After
creating the record, you can use the controls on the right side of the Table Map
Editor window, as described below, to change the settings for the new record. To
edit an existing region record, select the record in the record tree display on the
Table Map Editor window. Immediately after selecting the record, the controls
on the right side of the Table Map Editor window are updated with the settings
for the selected region record. These can then be changed, as described below.
To delete an existing region record, select the record in the record tree display on
the Table Map Editor window, and click the “Delete” button. A window will be
displayed asking for verification of this action.

Note: The Insert and Delete keys can also be used as a shortcut for adding and
deleting Region records.

Note: Regions can also be selected by left clicking within the region’s flashing
red rectangle that is layered on top of the poker table image on the Main
window. If multiple regions are layered on top of each other, clicking again on
the same area will select the next region below the selected region. This only



works for two regions. If three or more regions are layered on top of each other,
the selection tree will need to be used.

The majority of the right side of the Table Map Editor window is used to
manipulate the parameters of the region record.

Rectangle
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14x3

Starting at the top, there is a rectangle group box. This group box allows you to
define the extents (left, right, top, bottom) of the region record’s bounding
rectangle. The bounds are inclusive — in other words, a rectangle defined as
left=0, right=5, top=0 and bottom=6 will be 6 pixels wide and 7 pixels high. The
rectangle settings can be direct entered into the controls, you can use the
spinners next to the controls, or you can use the rectangle drawing tool to
quickly draw the rectangle on the poker table.

To use the rectangle drawing tool, click once on this control:

—Rectangle
e = | [draw tool

o= El= =

= IF_i =l

|26 x 32

...then move your mouse cursor to the Main OpenScrape window where the
image of the poker table is displayed. The mouse cursor will change to look like
crosshairs with an arrow pointing right and down. Left click and hold the mouse
button anywhere on the poker table image to define the left-top corner of the
rectangle. Drag to the right and down, and when you reach the right-bottom
corner of the rectangle, release the left mouse button.

A zoomed view of the region is displayed in the box at the bottom right of the
Table Map Editor window. The Table Map Editor window can be enlarged, if
needed, to show the entire region. Use the Zoom Level control to adjust the
zoom level in this display.

i|l| B
=5 ElE

To the right of the rectangle group box is the nudge group box. These controls
allow you to adjust the size and position of the region record’s rectangle in a
variety of ways. The group of six controls on the left, starting from top left and



moving clockwise, allow you to make the rectangle taller, shorter, thinner,
smaller, bigger and wider. The group of 8 controls on the right, starting from top
left and moving clockwise, allow you to move the rectangle up-left, up, up-right,
right, down-right, down, down-left, and left.

Note: Regions can also be moved by first selecting the region by left clicking
within the region’s flashing red rectangle on the poker table image on the Main
window, then by holding the Shift key and dragging and dropping the region to
its new location.

Keyboard shortcuts to move and resize regions

Arrow keys - Move the region 1 pixel

Numpad keys 1, 3, 7, and 9 — Move the region diagonally 1 pixel
Shift + Arrow keys - Move the region 5 pixels

Control + Arrow keys - Resize the region by 1 pixel

Control + Shift + Arrow keys — Resize the region by 5 pixels

Transform |C|:|I|:|r vl Calar iES’[EE'IEE‘IEg_ﬂ
Radius |10 j‘! Avg Color FEE

The next set of controls allows you to set the remainder of the parameters on a
region record. Here you can set the type of transform, the radius of the RGB
color cube, and the center color of the RGB color cube. The use of RGB color
cubes for transforms of type Color and Text is described in the technical
reference below. Also in this group of controls is an eyedropper button that is
used to populate the color parameters, as opposed to directly entering those
values. To use the eyedropper, click once on the eyedropper button, then hover
over the region’s image display at the bottom of the Table Map Editor window.
When the color you want is present in the four color fields, click the left mouse
button to lock them in.

As a helpful reference, the “Avg Color” fields are populated with the calculated
average color of all pixels in the region. This is useful for finding RGB color
cube centers and for text transform separations.

Fesult l Erue

This field provides an instant preview of the results of combining the current
pixels in the region with the current transform for that region. If this is a Text
transform, the actual transformed ASCII text is displayed. If this is a Color
transform, True or False is displayed, depending if the region’s average color is



inside or outside of the defined RGB color cube. If this is a Hash transform, the
value of the matching Hash record is displayed. If this is an Image transform, the
value of the matching Image record is displayed.
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If your region is defined to have a Text transform, then the Pixel Separation
window will be populated with a preview of this separation. The key to good
Text transformation is the separation of foreground pixel colors from
background pixel colors. In this display, foreground pixels will be shown as an
“X”, and background pixels as a blank space. The size of the font used in this
display can be adjusted with the “+” and “-“ buttons to the right.

Note: Remember that the whole purpose of a region definition, with a given type
of transformation, is to tell the screen scraper what the pixels mean that are
displayed on the screen within that region. The return value of the
transformation is provided to the OpenHoldem game state engine which then
uses those values to establish the game state and to provide various information
that your bot logic needs to make action decisions. A human can easily look at
the balance for seat #2 and see that it is $950.12. For a computer it is harder — we
need to specify the rectangle that bounds this balance region, define it as a text
transform, choose a color that lets the screen scraper identify foreground from
background pixels, and then collect each of the individual font characters (more
on this below) so that the screen scraper engine can look up the actual ASCII
text for these pixels.

The Edit menu of on the Main window contains a “Duplicate Region” entry,
which is intended to allow the quick creation of related region records. First,




select a region record from the tree display on the Table Map Editor window,
then select Edit/Duplicate Region from the Main window. This action will
display this window: In this case, the pObalance region was selected. You are
given the option to duplicate the selected region record to other region records of
the same type. In this case, all of the unpopulated pXbalance and uXbalance
region records are candidates. You can select one or more than one destination
record here (using the standard Windows Ctrl and Shift multi-select capability)
to copy the selected region to. When you click the OK button, the new region
records will be created for you, and you can then move them where needed and
adjust them appropriately.

Technical Reference

In the Table Map (.tm) file, these records will be preceded with the characters
"r$". Region records have the following format:

r$<name> <left> <top> <right> <bottom> <color> <radius> <transform>
<name> is the name of the record (see table below) <left>, <top>, <right> and
<bottom> are integer values within the casino table, where the upper left corner
of the client area is considered to be 0, 0 <color> is a 1-8 character hexadecimal
number in the form AABBGGRR (Microsoft Window’s COLORREF format
(http://www.w3schools.com/colors/colors_names.asp)). The usage of the color
value is dependent on the transform selected. <radius> is an RGB color distance.
<transform> describes the engine algorithm that should be used to interpret the
pixels in the region.

Valid Transforms And Their Desciption

Transform Description

This is used for those regions that do not need a transform as their
only purpose is to describe a rectangle for use by the scraper

N (none) engine. An example is button location (iObutton - iFbutton) which
informs the Autoplayer engine of the allowed rectangle for mouse
clicks.

This is a calculation of the average RGB color for the entire region.
Used in conjunction with the radius, the engine will determine if
the contents of the region, as seen during game play, match the
color/radius as specified in the Table Map. The color value in the

C (color) region record defines the center of a cube, and the radius defines


http://www.w3schools.com/colors/colors_names.asp

I (image)

T (text)

the dimensions of that cube. This cube is then mapped to an RGB
color space, and if the average color of the region falls within this
cube, then a match is reported. A negative radius can also be
specified, in which case if the average color of the region falls
outside of the cube, then a match is reported.

This transform does two things. It first searches the Image records
in the Table Map for a pixel-by-pixel match, and returns the value
of that Image record if a match is found. If no pixel-by-pixel match
is found, the transform then searches for the closest match, based
on an perceptual difference algorithm (
http://pdiff.sourceforge.net/

). There is an internal hard-coded limit, which prevents Image
records from matching the region if 65% or more of available
pixels of that region do not match. If this limit did not exist, then
clearly non-matching regions could return all sorts of junk. This
exact-match-to-pdiff failover is automatic, and requires no
additional work from the Table Map creator other than to set the
transform to "I" and to collect the images. This is a powerful
transform, but be aware that this power comes at the cost of CPU
cycles.

This is an OCR-algorithm (
http://en.wikipedia.org/wiki/Optical_character_recognition

) for the purpose of converting screen pixels to ASCII text. The
color cube specifications (as in the C transform) are used to
separate the foreground from the background pixels. A lookup is
then performed against the Font records in the Table Map on a
character by character basis to produce a resultant text string.

This transform reduces the contents of the rectangle to a 32-bit
value. OpenHoldem and OpenScrape use only a single, well
respected hash algorithm that is open for public review. Because of
the selection of this algorithm, we have not yet seen a hash collision
(that did not have an unrelated root cause, like record duplication).
That is not to say that a hash collision is not impossible, however
the mapping of 52 card images (for example) into a 32-bit address
space makes this highly unlikely. If a collision ever occurs, there is
the option to use hash types other than Type 0. Types 0-3 all use
different hash seeds with the same algorithm, and thus if a collision

Hn (hash n) is seen, one could simply change the hash type for that region.


http://pdiff.sourceforge.net/
http://en.wikipedia.org/wiki/Optical_character_recognition

The Type 0 hash algorithm uses all pixels in a region to calculate a
hash. To use specific pixels in the region, use Types 1-3. Types 1-3
default to using all pixels in a region as well, but if Hash Point
records are present in the Table Map and of a matching type, the
engine will use those specific points for calculation of the hash.
Once a region is hashed, the resultant 32-bit hash value is then
looked up in the h$ records in the Table Map. If a match is found,
the name of the h$ record is returned and acted on appropriately
(i.e. common card 1 is Queen-Hearts, Fold button is present, Player
2 is seated, etc.)

This transform takes the pixel in the middle of the region and
W (colour) transforms it to the closest web-safe colour (216 possible values). It
is meant for player-profiling with colourcodes.

Valid region records and their descriptions

Record Description

Common cards 0-4; represents the entire card, the best
transformation is probably hash. Typically either
cOcardfaceX is used, or cOcardfaceXrank /
cOcardfaceXsuit, but not both. Valid results are a case-
insensitive, two character string. The first character is
the rank and should be one of: “2”, “3”, “4”, “5” “6”,
cOcardface0 - “77,“8”, “9”, “t”, 57, “q”, “k”, or “a”. The second
cOcardface4 character is the suit and should be one of: “c”, “d”, “h”
or “s”. cOcardfaceOrank - cOcardfaced4rank Rank of
common cards 0-4; the best transformation is probably
text. Typically either cOcardfaceX is used, or
cOcardfaceXrank / cOcardfaceXsuit, but not both. Valid
results are case-insensitive, and are one of “2”, “3”, “4”,
“57,“6”, “7”, “8”, “9”, “10”, “t”, “j”, “q”, “k”, or “a”.
Suit of common cards 0-4; the best transformation is
probably text. Typically either cOcardfaceX is used, or
cOcardfaceXrank / cOcardfaceXsuit, but not both. Valid
results are case-insensitive, and are one of “c”, “d”, “h”

{2

or 's-.

cOcardfaceOsuit -
cOcardface4suit

Ten regions to specify where the game state engine
should find the current handnumber. The first region



cOhandnumber,
cOhandnumberl1 -
cOhandnumber9

cOsmallblind

cObigblind

cOante

cOpotO - cOpot4

cOpotl to cOpot4

cOlimits, cOlimitsO -

found with valid numeric information will be used and
the remainder skipped. cOhandnumber is searched first,
then cOhandnumber1 to cOhandnumber9 in that order.
The handnumber will be used internally to detect
handresets (depending on handresetmethod) and is also
accessible at the DLL-level. To avoid bad scrapes and
invalid handresets the handnumber is optionally ranged
between s$handnumber_min_expected_digits and
s$handnumber_max_expected_digits.

Identifies the region on the poker table where the small
blind can be found. Title text parsing is much easier to
implement if that option is available, otherwise a text
transformation can be used with this region to identify
the small blind.

Identifies the region on the poker table where the big
blind can be found. Title text parsing is much easier to
implement if that option is available, otherwise a text
transformation can be used with this region to identify
the big blind. cObigbet Identifies the region on the poker
table where the big bet can be found. Title text parsing
is much easier to implement if that option is available,
otherwise a text transformation can be used with this
region to identify the big bet.

Identifies the region on the poker table where the ante
can be found. Title text parsing is much easier to
implement if that option is available, otherwise a text
transformation can be used with this region to identify
the ante.

The value of the main pot should be identified by
cOpot0 using a text transform.

can be used to identify side pots if required.
cOpotNchipXY See chip scraping instructions for
pOchipXY - p9chipXY below. The difference is that the
"N" refers to the different pots - N=0 is the main pot,
N=1-4 are side pots.

Identifies the region on the casino table where the limit
information can be found; this region is used in
conjunction with the Symbol records cOlimits and



cO0limits9

iObutton - i9button,
iAbutton - iFbutton

iOlabel - i9]abel,
iAlabel - iFlabel

i0state - i9state,
iAstate - iFstate

i3edit

c0limits0-cOlimit9 text parse strings. This region should
really only be used if title text parsing is not an option.

Specifies the rectangular area in which the Autoplayer
can click the mouse for each of the 16 buttons.

Specifies the action that should be associated with
buttons the 16 buttons. There are no defauls, so every
button needs a label.

The return value from the transformation of this region
(hash or text) will determine how the scraper engine
interprets the button. All values are changed to
lowercase and have spaces and ’-’ removed. Only the
leftmost characters will be tested "allin", "allin",
"allln", "allln", "aiiin" : button is seen as the allin
button "raise", "ralse", "ralse", "bet" : button is seen as
the raise button "call", "caii", "call" : button is seen as
the call button "check" : button is seen as the check
button "fold", "fold", "foid" : button is seen as the fold
button "autopost”, "autOpOst" : button is seen as the
autopost button "sitin", "s1t1n" : button is seen as the
sitin button "sitout", "s1tout", "sitOut", "s1tOut" : button
is seen as the sitout button "leave" : button is seen as the
leave button "prefold" : button is seen as the prefold
button

Examples: "All-In" will be recognized as allin; "Auto-

post blinds" will be recognized as autopost

Specifies whether the corresponding button is live and
available to be clicked. The best transformation is hash
or color. If the leftmost characters of the result from this
region’s transform are either “true”, "on", "yes",
"checked" or "lit" then the button will be seen as
available to be clicked. If any other result is returned,
such as "false", then the button will be seen as not

available to be clicked. Results are case-insensitive.

Specifies the rectangular region that can be used for
entering a betsize.

Similar to the iObutton - i9button regions, however these
regions are intended to be used to combat spam/popups



i860button -
i869button

1860state - i1869state

mtt_number_entrants

mtt_players_remaining

mtt_paid_places
mtt_my_rank
mtt_largest_stack
mtt_average_stack
mtt_smallest_stack

pOactive - p9active

pObet - pSbet

pObalance - p9balance

that could occlude the poker window. If the
corresponding state region returns true, the Autoplayer
will try to click in this region to dismiss the
spam/popup.

The corresponding state regions for the i86button,
i860button - i869button regions above. The best
transformation is hash or color. If the leftmost characters
of the result from this region’s transform are either
“true”, "on", "yes", "checked" or "lit" then the button
will be seen as available to be clicked. If any other
result is returned, such as "false", then the button will be
seen as not available to be clicked. Results are case-
insensitive.

Used to scrape the corresponding MTT symbols from
the table

Used to determine if a player is active (sitting in) or not
(sitting out). Any transform can be used equally well
with this region. If the leftmost characters of the result
from this region’s transform are either “true” or
“active”, then the region is considered to be active. If
any other result is returned, such as "false", "inactive",
"out" or "away", then the chair is not considered to be

active. Results are case-insensitive.

Used to identify a player’s bet. It only makes sense to
use a text transform for these regions.

Used to identify a player’s balance. It only makes sense
to use a text transform for these regions.

Used to identify when a seat 0-9 displays a card back.
The best transformation is hash or color. If the leftmost
characters of the result from this region’s transform are
either “true” or “cardback”, then the region is



pOcardback -
p9cardback

pOcardfaceO -
p9cardface(

pOcardfacel -
pOcardfacel

pOcardfaceOnocard -
p9cardfacelnocard

pOcardfaceOrank -

considered to be showing a cardback. If any other result
is returned, such as "false", then the chair is not
considered to have be showing a cardback. Results are
case-insensitive.

The first card for seats 0-9; represents the entire card.
The best transformation is probably hash. Typically
either pXcardfaceY is used, or pXcardfaceYrank /
pXcardfaceYsuit, but not both. Valid results are a case-
insensitive, two character string. The first character is
the rank and should be one of: “2”, “3”, “4”, “5” “6”,
“77, 487, “9”, “t”, “5”, “q”, “k”, or “a”. The second
character is the suit and should be one of: “c”, “d”, “h”

€L

or 's-.

The second card for seats 0-9; represents the entire card.
The best transformation is probably hash. Typically
either pXcardfaceY is used, or pXcardfaceYrank /
pXcardfaceYsuit, but not both. Valid results are a case-
insensitive, two character string. The first character is
the rank and should be one of: “2”, “3”, “4”, “5” “6”,
“77, 487, “9”, “t”, “5”, “q”, “k”, or “a”. The second
character is the suit and should be one of: “c”, “d”, “h”

{2

or 's-.

The nocard-regions determine if a player holds no card
at all, no card-faces and no cardbacks. They got
introduced for two reasons:

e performance, because often the costly scraping of
cardfaces can be avoided

e better error-detection, because now all three
possibilities (no cards, card-faces and card-backs
can be explicitly scraped instead of implicitly
returning “no card” if the other two fail).

The best transformation is probably hash.

The rank of the first card for seats 0-9. The best
transformation is probably text. Typically either
pXcardfaceY is used, or pXcardfaceYrank /



p9cardfaceOrank

pOcardfaceOsuit -
p9cardfaceOsuit

pOcardfacelrank -
p9cardfacelrank

pOcolourcode -
p9colourcode

pOdealer - p9dealer

pOname - p9name

pOseated - p9seated

pXcardfaceYsuit, but not both. Valid results are case-
insensitive, and are one of “27, “3”, “4”, “5” “6”, “7”,
‘(8’3, (C9)’, C‘lO,,’ “t”’ “j”, C‘q’,’ (‘k”’ Or ‘(a”.

The suit of the first card for seats 0-9. The best
transformation is probably text. Typically either
pXcardfaceY is used, or pXcardfaceYrank /
pXcardfaceYsuit, but not both. Valid results are case-

{5

insensitive, and are one of “c”, “d”, “h” or “s”.

The rank of the second card for seats 0-9. The best
transformation is probably text. Typically either
pXcardfaceY is used, or pXcardfaceYrank /
pXcardfaceYsuit, but not both. Valid results are case-
insensitive, and are one of “27, “3”, “4”, “5” “6”, “7”,
“8”, “9”, “10”, “t”, “j”, “q”, “k”, or “a”. pOcardfacelsuit
- p9cardfacelsuit The suit of the second card for seats 0O-
9. The best transformation is probably text. Typically
either pXcardfaceY is used, or pXcardfaceYrank /
pXcardfaceYsuit, but not both. Valid results are case-

{5

insensitive, and are one of “c”, “d”, “h” or “s”.

The colourcode for players 0..9, meant for easy
opponent profiling

Identifies if the dealer button is found for seat 0-9, or
not. Color transforms are usually used for these regions,
but hash, text or image transforms can be used too. If
the leftmost characters of the result from this region’s
transform are either “true” or “dealer”, then the chair is
considered to have the dealer button. If any other result
is returned, such as "false", then the chair is not
considered to have the dealer button. Results are case-
insensitive.

Identifies the name of the player in seat 0-9. It only
makes sense to use a text transform for these regions.

Identifies whether seat 0-9 is occupied (seated) or not.
Color transforms are usually used for these regions, but
hash, text or image transforms can be used too. If the
leftmost characters of the result from this region’s
transform are either “true” or “seated”, then the chair is
considered to be seated. If any other result is returned,



pOchipXY - p9chipXY

such as "false" or "unseated", then the chair is not
considered to be seated. Results are case-insensitive.

Note: Chip scraping should *only* be used if the actual
numeric bet text cannot be found elsewhere on the poker
table. Text transformation is magnitudes of effort easier
to accomplish.

Step 1 : Ensure that the poker site uses static landings
for all of the chip stacks. Step 2 : Determine the size of
an individual chip, and should include any portion of the
chip that is painted anywhere within the window
regardless of how faded or transparent. Step 3 : Create
regions for the initial base of each player’s chip stacks
with the size determined in step 2; pOchip00, p1chip00,
..., p9chip00. Step 4 : Create vertical stride chip regions
for each player’s chip stack; pOchip01, p1chip01, ...,
p9chip01. These regions should perfectly surround the
2nd chip that rests above the base pXchip00. Step 5 :
Create horizontal stride chip regions for each player’s
chip stack; pOchip10, p1chip10, ..., p9chip10. These
regions should perfectly surround the base chip in the
second stack. Step 6 : Optional and rare: If the vertical
stride between chips in a stack is not uniform, then you
will need to define pXchip02-pXchip09 for each chip in
the stack. For those sites with non-uniform vertical chip
strides, this means that there is a limit of 10 chips per
stack that will be recognized by the engine. Step 7 :
Optional and rare: If the horizontal stride between chip
stacks is not uniform, then you will need to define
pXchip10-pXchip90 for each stack. For those sites with
non-uniform horizontal chip strides, this means that
there is a limit of 10 stacks that will be recognized by
the engine. In a worst case situation, there may be 100
chip regions * 10 players = 1000 region definitions
required to scrape chips! (So now go look at scraping
the bet text instead)

These optional regions can be used to distinguish
casinos and tables that can’t be recognized by usual
means, i.e. by tablesize and titletexts only. Tablepoints



tablepointO -
tablepoint9

uOactive - u9active

uObalance - u9balance

uObet — u9bet

uOcardfaceO -
u9cardface0

are usually colour-transforms that get placed at
identifying regions of the table. In case tablepoints get
used OpenHoldem will regularly check them again and
reconnect with a different tablemap in case of a
changing table-theme (final table in MTTs).

These are alternatives to the pOactive-p9active regions,
and are used for the player’s seat. They are typically
used when the player’s seat changes appearance when it
is the player’s action, to avoid misscrapes due to change
in color/size, whatever. Any transform can be used
equally well with this region. If the leftmost characters
of the result from this region’s transform are either
“true” or “active”, then the region is considered to be
active. If any other result is returned, such as "false",

"inactive", "out" or "away", then the chair is not
considered to be active. Results are case-insensitive.

These are alternatives to the pObalance-p9balance
regions, and are used for the player’s seat. They are
typically used when the player’s seat changes
appearance when it is the player’s action, to avoid
misscrapes due to change in color/size, whatever. It only
makes sense to use a text transform for these regions.

These are alternatives to the pObet-p9bet regions, and
are used for the player’s seat. They are typically used
when the player’s seat changes appearance when it is
the player’s action, to avoid misscrapes due to change in
color/size, whatever. It only makes sense to use a text
transform for these regions.

These are alternatives to the pOcardface0-p9cardface0
regions, and are used for the player’s seat. They are
typically used when the player’s seat changes
appearance when it is the player’s action, to avoid
misscrapes due to change in color/size, whatever. Valid
results are a case-insensitive, two character string. The
first character is the rank and should be one of: “2”, “3”,
“47 “5” “6”, “7”,“8”, “9”, “t”, “j”, “q”, “k”, or “a”.
The second character is the suit and should be one of:
“c”, “d”, “h” or “s”.



uOcardfacel -
u9cardfacel

uOdealer — u9dealer

uOname - u9name

uOseated - u9seated

These are alternatives to the pOcardfacel-p9cardfacel
regions, and are used for the player’s seat. They are
typically used when the player’s seat changes
appearance when it is the player’s action, to avoid
misscrapes due to change in color/size, whatever. Valid
results are a case-insensitive, two character string. The
first character is the rank and should be one of: “2”, “3”,
“47 “5” “6”, “7”,“8”, “9”, “t”, “j”, “q”, “k”, or “a”.
The second character is the suit and should be one of:
“c”, “d”, “h” or “s”.

These are alternatives to the pOdealer-pSdealer regions,
and are used for the player’s seat. They are typically
used when the player’s seat changes appearance when it
is the player’s action, to avoid misscrapes due to change
in color/size, whatever. Color transforms are usually
used for these regions, but hash, text or image
transforms can be used too. If the leftmost characters of
the result from this region’s transform are either “true”
or “dealer”, then the chair is considered to have the
dealer button. If any other result is returned, such as
"false", then the chair is not considered to have the
dealer button. Results are case-insensitive.

These are alternatives to the pOname-p9name regions,
and are used for the player’s seat. They are typically
used when the player’s seat changes appearance when it
is the player’s action, to avoid misscrapes due to change
in color/size, whatever. It only makes sense to use a text
transform for these regions.

These regions are alternatives to the pOseated-p9seated
regions, and are used for the player’s seat. They are
typically used when the player’s seat changes
appearance when it is the player’s action, to avoid
misscrapes due to change in color/size, whatever. Color
transforms are usually used for these regions, but hash,
text or image transforms can be used too. If the leftmost
characters of the result from this region’s transform are
either “true” or “seated”, then the chair is considered to
be seated. If any other result is returned, such as "false"



or "unseated", then the chair is not considered to be
seated. Results are case-insensitive.



Symbol Records

Description

Symbol records are a general purpose record type that serves many different
purposes within OpenHoldem and OpenScrape. The common characteristic of
these records is that they all contain a name and a free-form text field. The
interpretation of that text field is different, depending on the name of the symbol
record. The table in the technical reference section below describes how the free-
form text is interpreted for each different Symbol record type.

Manipulating symbol records using OpenScrape

To create a new symbol record, select the “Symbols” category in the record tree
display on the Table Map Editor window, and click the “New” button. A window
will be displayed that allows you to enter the free-form text for this new record.
To edit an existing symbol record, select the record in the record tree display on
the Table Map Editor window, and click the “Edit” button. A window will be
displayed that allows you to adjust the free-form text for this record, or change
the record name itself. To delete an existing symbol record, select the record in
the record tree display on the Table Map Editor window, and click the “Delete”
button. A window will be displayed asking for verification of this action.

Note: The Insert and Delete keys can also be used as a shortcut for adding and
deleting Symbol records.

In the case of the “New” and “Edit” actions, the window that pops up also
contains a field for “Titlebar text”, a button to parse the title bar text, and a field
to display the parse results. These three controls are only relevant if the record
name is one of the ttlimits types. If a ttlimits record type is selected, these fields
will be enabled, otherwise they will be grayed out.
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These three fields allow you to test the parsing of the window’s title bar text with
the parse string that is specified in the “String” field, and see the results of this
parse in the results field at the bottom of the window. The “Titlebar text” field is
initially populated with the titlebar text of the window that OpenScrape is
attached to (via the “Green Circle Button™), but this text can be overridden with
anything you want to test parse.

Technical Reference

In the Table Map (.tm) file, these records will be preceded with the characters
"s$". Symbol records have the following format:

s$<name> <text>

<name> is the name of the record (see table below) <text> is the content of the
record

Valid symbol records

Symbol record Description

When the “Green Circle Button” is pressed,
OpenHoldem will look through each of these
symbols and do a partial match of <text> to
each window’s title bar text. If any substring
provided in any of these symbols matches,
then the window is considered a match.

titletext, titletextO - titletext9



Ititletext, !titletextO - !titletext9

ttlimits, ttlimitsO - ttlimits9

When the “Green Circle Button” is pressed,
OpenHoldem will look through each of these
symbols and do a partial match of <text> to
each window’s title bar text. If all substrings
provided in all of these symbols do not
match, then the window is considered a
match.

These symbols are intended to provide a
format string that is used to parse the
window’s titlebar text, and extract sblind,
bblind, bigbet, ante and game type
information. The syntax usage of the format
string is very much like the standard C-
language format strings for scanf and printf.
The placeholders use the caret character as
the indicator and have the following
meanings: ~h hand number Ad dummy
integer (read chars 0-9 only) Af dummy float
(read chars 0-9 including decimal ’.”) As
sblind Ab bblind AB bigbet Aa ante Av sb or
bb depending on limit type AV bb or BB
depending on limit type A* skip all text up to
the literal character following the * AR
roman numeral as in "Level VIII" as
typically seen in SNGs AL limit indicator
For the integer and float numerics, the
scanner will automatically accept and skip a
leading dollar sign “$” or leading/trailing
cent sign “¢” (ascii 162 hex a2). In the case
of the cent sign the target number will be
divided by 100. The scanner will also
recognize the standard trailing metric unit
multipliers of “k” and “m” (1000 and
1000000 respectively).

The following case-insensitive strings are
recognized for the AL limit indicator: no
limit, no-limit, nolimit, nl pot limit, pot-
limit, potlimit, pl fixed limit, fixed-limit,



cOlimits, cOlimitsO-cOlimits9

sitename

fixedlimit, fl, limit

As an example, this title bar text "NL SNG
Level VI 25/50 (2)" could be parsed with
this format string "AL SNG Level AR /As/Ab
(Ma)" to result in the sblind, bblind and game
type being recognized.

If multiple ttlimits symbols are provided,
then the engine will scan each in order, and
extract matching information from the first
time it is found. That means that if you
specify /s in both ttlimits and ttlimits3, for
example, it will be extracted from ttlimits
and ignored in ttlimits3. OpenHoldem allows
you to specify up to 11 ttlimits records in any
single Table Map file. Specifying multiple
ttlimits records might be needed if a given
Table Map file is intended to describe
multiple Texas Hold’em game flavors.
However, it is a best practice to define
different game flavors in different Table
Maps, and thus most Table Maps contain a
single ttlimits symbol record.

These are text format strings with the same
structure as the ttlimits records described
above. They are intended to be used to
extract