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Package SCons

1 Package SCons

SCons

The main package for the SCons software construction utility. Version: 2.3.5

Date: 2015/06/18 06:53:27

1.1

Modules

Action: SCons.Action
(Section 2, p. 5)
Builder: SCons.Builder
(Section 3, p. 18)
CacheDir: CacheDir support
(Section 4, p. 30)
Conftest: SCons.Conftest
(Section 5, p. 33)
Debug: SCons.Debug
(Section 6, p. 38)
Defaults: SCons.Defaults
(Section 7, p. 40)
Environment: SCons.Environment
(Section 8, p. 45)
Errors: SCons.Errors
(Section 9, p. 74)
Executor: SCons.Executor
(Section 10, p. 82)
Job: SCons.Job
(Section 11, p. 93)
Memoize: Memoizer
(Section 12, p. 101)
Node: SCons.Node
(Section 13, p. 109)
— Alias: scons.Node.Alias
(Section 14, p. 129)
— FS: scons.Node.FS
(Section 15, p. 136)
— Python: scons.Node.Python
(Section 16, p. 182)
PathList: SCons.PathList
(Section 17, p. 188)
SConf: SCons.SConf
(Section 18, p. 189)
SConsign: SCons.SConsign
(Section 19, p. 205)
Scanner: SCons.Scanner
(Section 20, p. 212)
— C: SCons.Scanner.C
(Section 21, p. 228)
— D: SCons.Scanner.D
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Package SCons

(Section 22, p. 231)

Dir (Section 23, p. 235)
Fortran: SCons.Scanner.Fortran
(Section 24, p. 237)

IDL: SCons.Scanner.IDL
(Section 25, p. 242)

LaTeX: SCons.Scanner.LaTeX
(Section 26, p. 243)

Prog (Section 27, p. 250)
RC: SCons.Scanner.RC
(Section 28, p. 251)

e Script: SCons.Script

(Sect

ion 29, p. 252)

— Interactive: SCons interactive mode

e Sig:
(Sect

(Section 30, p. 261)

Main: SCons.Script

(Section 31, p. 264)

SConscript’: SCons.Script.SConscript

(Section 32, p. 278)

Place-holder for the old SCons.Sig module hierarchy
ion 33, p. 284)

e Subst: SCons.Subst

(Sect

e Taskmaster: Generic Taskmaster module for the SCons build engine.

(Sect
o Util:
(Sect

ion 34, p. 287)

ion 35, p. 298)
SCons.Util
ion 36, p. 309)

e Variables: engine.SCons.Variables

(Sect

ion 37, p. 336)

BoolVariable (Section 77, p. 77)

BoolVariable’: engine.SCons.Variables.BoolVariable
(Section 38, p. 840)

EnumVariable (Section 7?7, p. 77)

EnumVariable’: engine.SCons.Variables.EnumVariable
(Section 39, p. 341)

ListVariable (Section 77, p. 77)

List Variable’: engine.SCons.Variables.List Variable
(Section 40, p. 843)

PackageVariable (Section 7?7, p. 77)
PackageVariable’: engine.SCons.Variables.PackageVariable
(Section 41, p. 344)

PathVariable (Section 77, p. 77)

PathVariable’: SCons.Variables.PathVariable

(Section 42, p. 845)

e Warnings: SCons.Warnings

(Sect
* cpp:
(Sect

ion 43, p. 347)
SCons C Pre-Processor module
ion 44, p. 384)

e dblite (Section 45, p. 392)
e exitfuncs: SCons.exitfuncs

(Sect

ion 46, p. 394)
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1.2 Variables

Name Description
~ build Value: ’°
_ buildsys_ Value: ’ubuntul1404-32bit’
__developer Value: ’bdbaddog’
__ package Value: ’SCons’
_ revision Value: ’src/engine/SCons/__init__.py
pchdl1:3325:cdb17faeb9a4 20...
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2 Module SCons.Action

SCons.Action

This encapsulates information about executing any sort of action that can build one or more target Nodes
(typically files) from one or more source Nodes (also typically files) given a specific Environment.

The base class here is ActionBase. The base class supplies just a few OO utility methods and some generic
methods for displaying information about an Action in response to the various commands that control
printing.

A second-level base class is _ ActionAction. This extends ActionBase by providing the methods that can be
used to show and perform an action. True Action objects will subclass _ ActionAction; Action factory class
objects will subclass ActionBase.

The heavy lifting is handled by subclasses for the different types of actions we might execute:
CommandAction CommandGeneratorAction FunctionAction ListAction
The subclasses supply the following public interface methods used by other modules:

call () THE public interface, "calling" an Action object executes the command or Python
function. This also takes care of printing a pre-substitution command for debugging pur-
poses.

get__contents() Fetches the "contents" of an Action for signature calculation plus the varlist.
This is what gets MD5 checksummed to decide if a target needs to be rebuilt because its
action changed.

genstring() Returns a string representation of the Action without command substitution, but
allows a CommandGeneratorAction to generate the right action based on the specified tar-
get, source and env. This is used by the Signature subsystem (through the Executor) to
obtain an (imprecise) representation of the Action operation for informative purposes.

Subclasses also supply the following methods for internal use within this module:

str () Returns a string approximation of the Action; no variable substitution is per-
formed.

execute() The internal method that really, truly, actually handles the execution of a command
or Python function. This is used so that the _ call () methods can take care of displaying
any pre-substitution representations, and then execute an action without worrying about
the specific Actions involved.

get_ presig() Fetches the "contents" of a subclass for signature calculation. The varlist is added
to this to produce the Action’s contents.

strfunction() Returns a substituted string representation of the Action. This is used by the
_ ActionAction.show() command to display the command/function that will be executed to
generate the target(s).

There is a related independent ActionCaller class that looks like a regular Action, and which serves as a
wrapper for arbitrary functions that we want to let the user specify the arguments to now, but actually
execute later (when an out-of-date check determines that it’s needed to be executed, for example). Objects
of this class are returned by an ActionFactory class that providesa _ call () method as a convenient way
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for wrapping up the functions.

2.1 Functions

| rfile(n) |

| default__exitstatfunc(s) |

| remove__set__lineno__codes(z) |

Action(act, *args, **kw)

A factory for action objects.

get__default_ ENV (env)

2.2 Variables

Name Description

___revision Value: ’src/engine/SCons/Action.py
pchdl1:3325:cdb17faeb9a4 2015. ..

print__actions Value: 1
execute actions Value: 1
print__ actions_ presub Value: 0
SET LINENO Value: dis.SET_LINENO
HAVE_ ARGUMENT Value: dis.HAVE_ARGUMENT
strip__quotes Value: re.compile(r’~[\’"](.*x)[\’"]1$’)
default ENV Value: None
_ package Value: ’SCons’

2.3 Class ActionBase

object

SCons.Action.ActionBase
Known Subclasses: SCons.Action._ActionAction, SCons.Action.CommandGeneratorAction, SCons.Action.ListAction

Base class for all types of action objects that can be held by other objects (Builders, Executors, etc.) This
provides the common methods for manipulating and combining those actions.
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2.3.1 Methods

| ___cmp___ (self, other) |

|no_batch_key(self7 env, target, source) |

|batch_key(self, env, target, source) |

|genstring(self, target, source, env) |

|get_contents(self, target, source, env) |

| ___add___ (self, other) |

___radd___ (self, other)
| |

| presub__lines(self, env) |

|get_var1ist(self7 target, source, env, executor=None) |

get__targets(self, env, executor)

Returns the type of targets (STARGETS, SCHANGED_ _TARGETS) used by this action.

Inherited from object

__delattr___ (), format__ (), _ getattribute__ (), _hash__ (), __init__ (),
~mew (), reduce_ (),  reduce ex (),  repr (),  setattr (),
~ sizeof (), str (),  subclasshook ()

2.3.2 Properties

Name \ Description
Inherited from object
~ class
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2.4 Class CommandAction

object T
SCons.Action.ActionBase T

SCons.Action. ActionAction
SCons.Action.CommandAction
Known Subclasses: SCons.Action.LazyAction

Class for command-execution actions.

2.4.1 Methods

__init___ (self, emd, **kw)

X._init_ (...) initializes x; see help(type(x)) for signature Overrides:
object.  init  extit(inherited documentation)

__str___ (self)

str(x) Overrides: object. _str__ extit(inherited documentation)

process(self, target, source, env, executor=None)

strfunction(self, target, source, env, executor=None)

execute(self, target, source, env, executor=None)

Execute a command action.

This will handle lists of commands as well as individual commands, because
construction variable substitution may turn a single "command" into a list.
This means that this class can actually handle lists of commands, even though
that’s not how we use it externally.
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get__presig(self, target, source, env, executor=None)

Return the signature contents of this action’s command line.

This strips $(-$) and everything in between the string, since those parts don’t
affect signatures.

get__implicit_ deps(self, target, source, env, executor=None)

Inherited from SCons.Action.__ActionAction
~call (), print_cmd_ line()
Inherited from SCons.Action.ActionBase(Section 2.3)

_add (), cmp_ (), radd__ (), batch_key(), genstring(), get_ contents(),
get_ targets(), get_ varlist(), no_batch_key(), presub_ lines()

Inherited from object

_delattr___ (), format__ (), _ getattribute__ (), hash__ (), new__ (),
_reduce_ (), reduce_ex__ (), _repr (),  setattr (), _ sizeof (),
__subclasshook ()

2.4.2 Properties

Name \ Description
Inherited from object
~ class

2.5 Class CommandGeneratorAction

object T

SCons.Action.ActionBase
SCons.Action.CommandGeneratorAction
Known Subclasses: SCons.Action.LazyAction

(Class for command-generator actions.
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2.5.1 Methods

init___ (self, generator, kw)

X.__init__ (...) initializes x; see help(type(x)) for signature Overrides:
object.  init_ extit(inherited documentation)

_str__ (self)

str(x) Overrides: object. str__ extit(inherited documentation)

batch__key(self, env, target, source)
Overrides: SCons.Action.ActionBase.batch_key

genstring(self, target, source, env, executor=None)

Overrides: SCons.Action.ActionBase.genstring

__call___ (self, target, source, env, exitstatfunc=<class
’SCons.Action. null’>, presub=<class ’SCons.Action. null’>,
show=<class ’SCons.Action. null’>, erecute=<class
’SCons.Action. null’>, chdir=<class ’SCons.Action. null’>,
executor=None)

get__presig(self, target, source, env, executor=None)

Return the signature contents of this action’s command line.

This strips $(-$) and everything in between the string, since those parts don’t
affect signatures.

get__implicit__deps(self, target, source, env, executor=None)

get_ varlist(self, target, source, env, executor=None)

Overrides: SCons.Action.ActionBase.get_ varlist

get__ targets(self, env, executor)

Returns the type of targets (STARGETS, SCHANGED TARGETS) used by
this action. Overrides: SCons.Action.ActionBase.get_targets extit(inherited
documentation)
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Inherited from SCons.Action.ActionBase(Section 2.3)

~add (), emp_ (),  radd (), get_ contents(), no batch key(), pre-
sub_ lines()

Inherited from object

_delattr (), format__ (),  getattribute (), hash (), new__ (),
~reduce (),  reduce ex (), _repr (),  setattr (),  sizeof (),
__subclasshook ()

2.5.2 Properties

Name Description
Inherited from object
~class

2.6 Class LazyAction

object T
SCons.Action.ActionBase T
SCons.Action.CommandGeneratorAction —
object T
SCons.Action.ActionBase T
SCons.Action. ActionAction T

SCons.Action.CommandAction

SCons.Action.LazyAction

2.6.1 Methods

__init___ (self, var, kw)

x.init_ (...) initializes x; see help(type(x)) for signature Overrides:
object.  init  extit(inherited documentation)
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get__parent__class(self, env)

call___ (self, target, source, env, *args, **kw)

Overrides: SCons.Action. ActionAction.  call

get__presig(self, target, source, env)
Return the signature contents of this action’s command line.

This strips $(-%) and everything in between the string, since those parts don’t
affect signatures. Overrides: SCons.Action.CommandAction.get_ presig
extit(inherited documentation)

get__varlist(self, target, source, env, executor=None)

Overrides: SCons.Action.ActionBase.get_ varlist

Inherited from SCons.Action. CommandGeneratorAction(Section 2.5)
_str__ (), batch_key(), genstring(), get_implicit_ deps(), get_ targets()
Inherited from SCons.Action. CommandAction(Section 2.4)
execute(), process(), strfunction()
Inherited from SCons.Action.__ActionAction
print__cmd_ line()
Inherited from SCons.Action.ActionBase(Section 2.3)

_add_ (), __emp (), radd (), get_contents(), no_ batch_key(), pre-
sub_ lines()

Inherited from object

_delattr (), format__ (),  getattribute (),  hash (), new__ (),
~reduce (), reduce ex (), repr (),  setattr (),  sizeof (),

__subclasshook ()

2.6.2 Properties

Name Description
Inherited from object
~ class
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2.7 Class FunctionAction

object T
SCons.Action.ActionBase T

SCons.Action. ActionAction
SCons.Action.FunctionAction

Class for Python function actions.

2.7.1 Methods

init___ (self, execfunction, kw)

X.___init__ (...) initializes x; see help(type(x)) for signature Overrides:
object._init__ extit(inherited documentation)

function_ name(self)

strfunction(self, target, source, env, executor=None)

___str___ (self)

str(x) Overrides: object. _str___ extit(inherited documentation)

execute(self, target, source, env, executor=None)

get__presig(self, target, source, env)

Return the signature contents of this callable action.

get__implicit__deps(self, target, source, env)

Inherited from SCons.Action.__ActionAction
__call__ (), print_cmd_ line()

Inherited from SCons.Action.ActionBase(Section 2.3)
~add_ (), cmp_ (), radd (), batch_key(), genstring(), get_contents(),
get_ targets(), get_ varlist(), no_batch_key(), presub_ lines()
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Inherited from object

_delattr (),  format (),  getattribute (), hash (), new (),
~reduce (), reduce ex (), repr (),  setattr (),  sizeof (),

__subclasshook ()

2.7.2 Properties

Name Description
Inherited from object
~ class

2.8 Class ListAction

object T

SCons.Action.ActionBase
SCons.Action.List Action

Class for lists of other actions.

2.8.1 Methods

init___ (self, actionlist)

X.__init__ (...) initializes x; see help(type(x)) for signature Overrides:
object. init_ extit(inherited documentation)

genstring(self, target, source, env)

Overrides: SCons.Action.ActionBase.genstring

_str___ (self)

str(x) Overrides: object.  str_ extit(inherited documentation)

presub__lines(self, env)

Overrides: SCons.Action.ActionBase.presub_ lines
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get__presig(self, target, source, env)

Return the signature contents of this action list.

Simple concatenation of the signatures of the elements.

__call___ (self, target, source, env, ezitstatfunc=<class
’SCons.Action. null’>, presub=<class ’SCons.Action. null’>,
show=<class ’SCons.Action. null’>, erecute=<class
’SCons.Action. null’> chdir=<class ’SCons.Action. null’>,
executor=None)

get__implicit__deps(self, target, source, env)

get_ varlist(self, target, source, env, executor=None)

Overrides: SCons.Action.ActionBase.get_ varlist

Inherited from SCons.Action.ActionBase(Section 2.3)

_add__ (), emp__ (), ___radd__ (), batch_key(), get_ contents(), get_ targets(),
no_ batch_ key()

Inherited from object

_delattr___ (), format__ (), _ getattribute_ (), _hash__ (), new__ (),
__reduce__ (), reduce_ex__ (), __repr__ (), _ setattr__ (), _ sizeof (),
__subclasshook ()

2.8.2 Properties

Name \ Description
Inherited from object
~ class

2.9 Class ActionCaller

object
SCons.Action.ActionCaller
A class for delaying calling an Action function with specific (positional and keyword) argu-

ments until the Action is actually executed.
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This class looks to the rest of the world like a normal Action object, but what it’s really
doing is hanging on to the arguments until we have a target, source and env to use for the
expansion.

2.9.1 Methods

init___ (self, parent, args, kw)

X.___init__ (...) initializes x; see help(type(x)) for signature Overrides:
object. _init__ extit(inherited documentation)

get__contents(self, target, source, env)

subst(self, s, target, source, env)

subst__args(self, target, source, env)

subst__kw(self, target, source, env)

call (self, target, source, env, executor=None)

strfunction(self, target, source, env)

___str___ (self)

str(x) Overrides: object.  str__ extit(inherited documentation)

Inherited from object

_delattr___ (), format__ (), _ getattribute (), _hash (), new__ (),
__reduce__ (), reduce_ex__ (), __repr (), setattr__ (), _ sizeof (),
___subclasshook ()

2.9.2 Properties

Name \ Description
Inherited from object
~class
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2.10 Class ActionFactory

object
SCons.Action.ActionFactory
A factory class that will wrap up an arbitrary function as an SCons-executable Action object.

The real heavy lifting here is done by the ActionCaller class. We just collect the (positional
and keyword) arguments that we’re called with and give them to the ActionCaller object we
create, so it can hang onto them until it needs them.

2.10.1 Methods

init___ (self, actfunc, strfunc, convert=<function <lambda> at
0xb6b30c6e>)

x.__init__ (...) initializes x; see help(type(x)) for signature Overrides:
object.  init_ extit(inherited documentation)

_call___ (self, *args, **kw)

Inherited from object

_delattr (), format__ (),  getattribute (),  hash (), new__ (),
~reduce (),  reduce ex (), repr (),  setattr (),  sizeof (),
~str (), subclasshook ()

2.10.2 Properties

Name \ Description
Inherited from object
~ class

32



Module SCons.Builder

3 Module SCons.Builder

SCons.Builder
Builder object subsystem.

A Builder object is a callable that encapsulates information about how
to execute actions to create a target Node (file) from source Nodes
(files), and how to create those dependencies for tracking.

The main entry point here is the Builder() factory method. This provides
a procedural interface that creates the right underlying Builder object
based on the keyword arguments supplied and the types of the arguments.

The goal is for this external interface to be simple enough that the
vast majority of users can create new Builders as necessary to support
building new types of files in their configurations, without having to
dive any deeper into this subsystem.

The base class here is BuilderBase. This is a concrete base class which
does, in fact, represent the Builder objects that we (or users) create.

There is also a proxy that looks like a Builder:
CompositeBuilder

This proxies for a Builder with an action that is actually a
dictionary that knows how to map file suffixes to a specific
action. This is so that we can invoke different actions
(compilers, compile options) for different flavors of source
files.

Builders and their proxies have the following public interface methods
used by other modules:

call__Q)
THE public interface. Calling a Builder object (with the
use of internal helper methods) sets up the target and source
dependencies, appropriate mapping to a specific action, and the
environment manipulation necessary for overridden construction
variable. This also takes care of warning about possible mistakes
in keyword arguments.

add_emitter()
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Adds an emitter for a specific file suffix, used by some Tool
modules to specify that (for example) a yacc invocation on a .y
can create a .h *and*x a .c file.

add_action()

Adds an action for a specific file suffix, heavily used by
Tool modules to add their specific action(s) for turning

a source file into an object file to the global static

and shared object file Builders.

There are the following methods for internal use within this module:

_execute()

get_

The internal method that handles the heavily lifting when a
Builder is called. This is used so that the __call () methods
can set up warning about possible mistakes in keyword-argument
overrides, and *then* execute all of the steps necessary so that
the warnings only occur once.

name ()

Returns the Builder’s name within a specific Environment,
primarily used to try to return helpful information in error
messages.

adjust_suffix()

get_
get_
get_
set_

prefix()

suffix()

src_suffix()

src_suffix()

Miscellaneous stuff for handling the prefix and suffix
manipulation we use in turning source file names into target
file names.

3.1 Functions

match__splitext(path, suffizes=[])

Builder (**kw)

A factory for builder objects.
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is__a_ Builder(obj)

"Returns True if the specified obj is one of our Builder classes.

The test is complicated a bit by the fact that CompositeBuilder is a proxy, not
a subclass of BuilderBase.

3.2 Variables

Name Description
__revision Value: ’src/engine/SCons/Builder.py
pchdll:3325:cdb17faeb%a4d 201...
misleading keywords Value: {’sources’: ’source’, ’targets’:
>target’}
_ package Value: ’SCons’

3.3 Class DictCmdGenerator

UserDict.UserDict T
SCons.Util.OrderedDict T

SCons.Util.Selector
SCons.Builder.DictCmdGenerator

This is a callable class that can be used as a command generator function. It holds on to
a dictionary mapping file suffixes to Actions. It uses that dictionary to return the proper
action based on the file suffix of the source file.

3.3.1 Methods

init (self, dict=None, source__ext _match=1)

Overrides: UserDict.UserDict.  init

src__suffixes(self)

35



Class CallableSelector Module SCons.Builder

add__action(self, suffix, action)

Add a suffix-action pair to the mapping.

call___ (self, target, source, env, for signature)

Overrides: SCons.Util.Selector.  call

Inherited from SCons.Util. OrderedDict(Section 36.10)

~delitem (),  setitem (), clear(), copy(), items(), keys(), popitem(), set-
default(), update(), values()

Inherited from UserDict. UserDict

__cmp__ (), contains__ (),  getitem (), len (), _repr__ (), fromkeys(),
get(), has_key(), iteritems(), iterkeys(), itervalues(), pop()

3.3.2 Class Variables

Name \ Description
Inherited from UserDict. UserDict
~_hash

3.4 Class CallableSelector

UserDict.UserDict T
SCons.Util.OrderedDict T

SCons.Util.Selector
SCons.Builder.CallableSelector

A callable dictionary that will, in turn, call the value it finds if it can.

3.4.1 Methods

_call___ (self, env, source)

Overrides: SCons.Util.Selector.  call

Inherited from SCons. Util. OrderedDict(Section 36.10)
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_delitem (), __init__ (), __ setitem__ (), clear(), copy(), items(), keys(),
popitem(), setdefault(), update(), values()

Inherited from UserDict. UserDict

~cmp__ (), contains__ (),  getitem (), len (),  repr__ (), fromkeys(),
get(), has_key(), iteritems(), iterkeys(), itervalues(), pop()

3.4.2 Class Variables

Name \ Description
Inherited from UserDict. UserDict
~_hash

3.5 Class DictEmitter

UserDict.UserDict T
SCons.Util.OrderedDict T

SCons.Util.Selector
SCons.Builder.DictEmitter

A callable dictionary that maps file suffixes to emitters. When called, it finds the right
emitter in its dictionary for the suffix of the first source file, and calls that emitter to get
the right lists of targets and sources to return. If there’s no emitter for the suffix in its
dictionary, the original target and source are returned.

3.5.1 Methods

call___ (self, target, source, env)

Overrides: SCons.Util.Selector.  call

Inherited from SCons.Util. OrderedDict(Section 36.10)

_delitem___ (), __init__ (), __ setitem__ (), clear(), copy(), items(), keys(),
popitem(), setdefault(), update(), values()

Inherited from UserDict. UserDict

__cmp__ (), contains__ (), getitem__ (), len (), _ repr__ (), fromkeys(),
get(), has_key(), iteritems(), iterkeys(), itervalues(), pop()
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3.5.2 Class Variables

Name \ Description
Inherited from UserDict. UserDict
~ _hash

3.6 Class ListEmitter
object T
~abcoll.Sized —

object T

_abcoll.Iterable T

object T

_abcoll.Container T
_abcoll.Sequence T
_abcoll.MutableSequence T

UserList.UserList
SCons.Builder.List Emitter

A callable list of emitters that calls each in sequence, returning the result.

3.6.1 Methods

call___ (self, target, source, env)

Inherited from UserList.UserList

~add_ (), __emp_ (), _ contains__ (), _ delitem_ (),  delslice (),
(), ge (), getitem (),  getslice (), gt (), dadd (),
~imul (), init (), e (), len (), 1t (),  mul (), ne
~radd (), repr (), rmul (),  setitem (),  setslice (), ap-
pend(), count(), extend(), index(), insert(), pop(), remove(), reverse(), sort()

Inherited from __abcoll.Sequence

— 0,
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__iter_ (), reversed ()
Inherited from __abcoll.Sized

_subclasshook ()
Inherited from object

_delattr___ (), format__ (), _ getattribute__ (), _mnew__ (), reduce__ (),
_reduce_ex__ (), _ setattr__ (), sizeof (), _ str__ ()

3.6.2 Properties

Name \ Description
Inherited from object
~ class

3.6.3 Class Variables

Name \ Description
Inherited from UserList. UserList
_abstractmethods ,  hash

3.7 Class OverrideWarner

UserDict.UserDict
SCons.Builder.OverrideWarner
A class for warning about keyword arguments that we use as overrides in a Builder call.

This class exists to handle the fact that a single Builder call can actually invoke multiple
builders. This class only emits the warnings once, no matter how many Builders are invoked.

3.7.1 Methods

init___ (self, dict)
Overrides: UserDict.UserDict.  init

warn(self)

Inherited from UserDict. UserDict
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~cmp_ (), _ contains__ (), _ delitem (),  getitem (), _ len (),
~repr__ (),  setitem__ (), clear(), copy(), fromkeys(), get(), has key(), items(),
iteritems(), iterkeys(), itervalues(), keys(), pop(), popitem(), setdefault(), update(),
values()

3.7.2 Class Variables

Name \ Description
Inherited from UserDict. UserDict
~ _hash

3.8 Class EmitterProxy

object
SCons.Builder.EmitterProxy

This is a callable class that can act as a Builder emitter. It holds on to a string that is a key
into an Environment dictionary, and will look there at actual build time to see if it holds a
callable. If so, we will call that as the actual emitter.

3.8.1 Methods

___init___ (self, var)

X.__init__ (...) initializes x; see help(type(x)) for signature Overrides:
object.  init  extit(inherited documentation)

call___ (self, target, source, env)

____cmp___ (self, other)

Inherited from object

_delattr__ (), format (),  getattribute_ (),  hash (),  mnew__ (),
~reduce (),  reduce ex (), _repr (),  setattr (),  sizeof (),
str (), _ subclasshook ()

3.8.2 Properties
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Name \ Description
Inherited from object
~ class

3.9 Class BuilderBase

object
SCons.Builder.BuilderBase

Base class for Builders, objects that create output nodes (files) from input nodes (files).

3.9.1 Methods

___init___ (self, action=None, prefiz="" suffit="", src_suffit="",
target_factory=None, source_ factory=None, target scanner=None,
source__scanner=None, emitter=None, multi=0, env=None, single source=0,
name=None, chdir=<class ’SCons.Builder. Null’>, is explicit=1,
src__builder=None, ensure_suffit=False, **overrides)

X.__init__ (...) initializes x; see help(type(x)) for signature Overrides:
object. init__ extit(inherited documentation)

____nonzero___(self)

get__name(self, env)

Attempts to get the name of the Builder.

Look at the BUILDERS variable of env, expecting it to be a dictionary
containing this Builder, and return the key of the dictionary. If there’s no key,
then return a directly-configured name (if there is one) or the name of the
class (by default).

____cmp___ (self, other)

splitext(self, path, env=None)
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call (self, env, target=None, source=None, chdir=<class
’SCons.Builder. Null’> **fw)

adjust__suffix(self, suff)

get__prefix(self, env, sources=[1)

set__suffix(self, suffix)

get__suffix(self, env, sources=[])

set__src__suffix(self, src_suffiz)

get__src__suffix(self, env)

Get the first src_suffix in the list of src_ suffixes.

add__emitter(self, suffix, emitter)

Add a suffix-emitter mapping to this Builder.

This assumes that emitter has been initialized with an appropriate dictionary
type, and will throw a TypeError if not, so the caller is responsible for knowing
that this is an appropriate method to call for the Builder in question.

add__src__builder(self, builder)

Add a new Builder to the list of src_ builders.

This requires wiping out cached values so that the computed lists of source
suffixes get re-calculated.

src__builder__sources(self, env, source, overwarn={})
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get__src__builders(self, env)

Returns the list of source Builders for this Builder.

This exists mainly to look up Builders referenced as strings in the 'BUILDER’
variable of the construction environment and cache the result.

subst__src__suffixes(self, env)

The suffix list may contain construction variable expansions, so we have to
evaluate the individual strings. To avoid doing this over and over, we memoize
the results for each construction environment.

src__suffixes(self, env)

Returns the list of source suffixes for all src_builders of this Builder.

This is essentially a recursive descent of the src_builder "tree." (This value
isn’t cached because there may be changes in a src_builder many levels deep
that we can’t see.)

Inherited from object

_delattr___ (), format__ (), _ getattribute__ (), hash__ (), new__ (),
__reduce__ (), reduce_ex__ (), __repr__ (), setattr__ (), _ sizeof (),
_str__ (), __ subclasshook ()

3.9.2 Properties

Name \ Description
Inherited from object
~ class

3.9.3 Class Variables

Name Description
metaclass Value: SCons.Memoize.Memoized Metaclass
memoizer counters Value: []
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3.10 Class CompositeBuilder

object T

SCons.Util.Proxy
SCons.Builder.CompositeBuilder

A Builder Proxy whose main purpose is to always have a DictCmdGenerator as its action,
and to provide access to the DictCmdGenerator’s add__action() method.

3.10.1 Methods

__init___ (self, builder, cmdgen)

Wrap an object as a Proxy object Overrides: object.  init_ extit(inherited
documentation)

__call__ (..)

A Python Descriptor class that delegates attribute fetches to an underlying
wrapped subject of a Proxy. Typical use:

class Foo(Proxy):  str = Delegate(’__ str__ )

add__action(self, suffix, action)

Inherited from SCons.Util. Proxy(Section 36.5)

~emp (), getattr (), get()
Inherited from object

~delattr (),  format (),  getattribute (),  hash (),  new (),
__reduce_ (), reduce ex_ (), _repr (),  setattr (), _ sizeof (),
str__ (), subclasshook ()

3.10.2 Properties

Name \ Description
Inherited from object
~ class
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4 Module SCons.CacheDir

CacheDir support

4.1 Functions
CacheRetrieveFunc(target, source, env)
CacheRetrieveString(target, source, env)
CachePushFunc(target, source, env)
4.2 Variables
Name Description
~_revision Value: ’src/engine/SCons/CacheDir.py
pchdl1:3325:cd517faeb9a4d 20...
~ doc Value: ...
cache enabled Value: True
cache debug Value: False
cache force Value: False
cache show Value: False
cache_readonly Value: False
CacheRetrieve Value:
SCons.Action.Action(CacheRetrieveFunc,
CacheRetrieveString)
CacheRetrieveSilent Value:
SCons.Action.Action(CacheRetrieveFunc,
None)
CachePush Value:
SCons.Action.Action(CachePushFunc,
None)
_ package Value: ’SCons’
4.3 Class CacheDir
object

SCons.CacheDir.CacheDir

45



Class CacheDir Module SCons.CacheDir

4.3.1 Methods

___init___ (self, path)

X.__init__ (...) initializes x; see help(type(x)) for signature Overrides:
object.  init_ extit(inherited documentation)

CacheDebug(self, fmt, target, cachefile)

is__enabled(self)

is_ readonly(self)

cachepath(self, node)

retrieve(self, node)

This method is called from multiple threads in a parallel build, so only do
thread safe stuff here. Do thread unsafe stuff in built().

Note that there’s a special trick here with the execute flag (one that’s not
normally done for other actions). Basically if the user requested a no_ exec
(-n) build, then SCons.Action.execute_actions is set to 0 and when any action
is called, it does its showing but then just returns zero instead of actually
calling the action execution operation. The problem for caching is that if the
file does NOT exist in cache then the CacheRetrieveString won’t return
anything to show for the task, but the Action.  call  won’t call
CacheRetrieveFunc; instead it just returns zero, which makes the code below
think that the file was successfully retrieved from the cache, therefore it
doesn’t do any subsequent building. However, the CacheRetrieveString didn’t
print anything because it didn’t actually exist in the cache, and no more build
actions will be performed, so the user just sees nothing. The fix is to tell
Action._ call _ to always execute the CacheRetrieveFunc and then have the
latter explicitly check SCons.Action.execute actions itself.

push(self, node)

push__if forced(self, node)

Inherited from object
_delattr (),  format__ (),  getattribute (), hash (), new__ (),
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~reduce (),  reduce ex (), repr (),  setattr (),  sizeof (),
_str__ (), __subclasshook ()

4.3.2 Properties

Name Description
Inherited from object
~_class
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5 Module SCons.Conftest

SCons.Conftest

Autoconf-like configuration support; low level implementation of tests.

5.1 Functions

CheckBuilder(context, text=None, language=None)

Configure check to see if the compiler works. Note that this uses the current
value of compiler and linker flags, make sure SCFLAGS, $SCPPFLAGS and
$LIBS are set correctly. "language" should be "C" or "C++" and is used to
select the compiler. Default is "C". "text" may be used to specify the code to
be build. Returns an empty string for success, an error message for failure.

CheckCC(context)

Configure check for a working C compiler.

This checks whether the C compiler, as defined in the $CC construction
variable, can compile a C source file. It uses the current $CCCOM value too,
so that it can test against non working flags.

CheckSHCC( context)

Configure check for a working shared C compiler.

This checks whether the C compiler, as defined in the $SHCC construction
variable, can compile a C source file. It uses the current $SHCCCOM value
too, so that it can test against non working flags.
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CheckCXX (context)

Configure check for a working CXX compiler.

This checks whether the CXX compiler, as defined in the $CXX construction
variable, can compile a CXX source file. It uses the current $CXXCOM value
too, so that it can test against non working flags.

CheckSHCXX (context)

Configure check for a working shared CXX compiler.

This checks whether the CXX compiler, as defined in the $SHCXX
construction variable, can compile a CXX source file. It uses the current
$SHCXXCOM value too, so that it can test against non working flags.

CheckFunc(context, function_name, header=None, language=None)

Configure check for a function "function name'. "language' should be "C" or
'"C++4" and is used to select the compiler. Default is "C". Optional "header"
can be defined to define a function prototype, include a header file or anything
else that comes before main(). Sets HAVE function name in context.havedict
according to the result. Note that this uses the current value of compiler and
linker flags, make sure $CFLAGS, $SCPPFLAGS and $LIBS are set correctly.
Returns an empty string for success, an error message for failure.

CheckHeader(context, header name, header=None, language=None,
include__quotes=None)

Configure check for a C or C++ header file "header name". Optional "header'
can be defined to do something before including the header file (unusual,
supported for consistency). "language' should be "C" or "C++" and is used to
select the compiler. Default is "C". Sets HAVE header name in
context.havedict according to the result. Note that this uses the current value
of compiler and linker flags, make sure $CFLAGS and $CPPFLAGS are set
correctly. Returns an empty string for success, an error message for failure.
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CheckType(contezt, type _name, fallback=None, header=None,
language=None)

Configure check for a C or C++ type "type name'. Optional "header" can be
defined to include a header file. "language" should be "C" or "C++" and is
used to select the compiler. Default is "C". Sets HAVE_ type name in
context.havedict according to the result. Note that this uses the current value
of compiler and linker flags, make sure $CFLAGS, $CPPFLAGS and $LIBS
are set correctly. Returns an empty string for success, an error message for
failure.

CheckTypeSize(contezt, type _name, header=None, language=None,
expect=None)

This check can be used to get the size of a given type, or to check whether the
type is of expected size.

Arguments:
e type (str)
the type to check
e includes (sequence)
list of headers to include in the test code before testing the type
e language (str)
'C” or 'CH++’
e expect (int)

if given, will test wether the type has the given number of bytes.
If not given, will automatically find the size.

Returns:
status (int)

0 if the check failed, or the found size of the type if the check
succeeded.
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CheckDeclaration(context, symbol, includes=None, language=None)

Checks whether symbol is declared.

Use the same test as autoconf, that is test whether the symbol is defined as a
macro or can be used as an r-value.

Arguments:
symbol (str)
the symbol to check
includes (str)
Optional "header" can be defined to include a header file.
language (str)
only C and C++ supported.
Returns:
status (bool)

True if the check failed, False if succeeded.

CheckLib( contezt, libs, func_name=None, header=None, extra_libs=None,
call=None, language=None, autoadd=1, append=True)

Configure check for a C or C++ libraries "libs". Searches through the list of
libraries, until one is found where the test succeeds. Tests if "func_name" or
"call" exists in the library. Note: if it exists in another library the test succeeds
anyway! Optional "header" can be defined to include a header file. If not given
a default prototype for "func_name" is added. Optional "extra_libs" is a list
of library names to be added after "lib_name" in the build command. To be
used for libraries that "lib_name" depends on. Optional "call" replaces the call
to "func_name" in the test code. It must consist of complete C statements,
including a trailing ";". Both "func_name" and "call" arguments are optional,
and in that case, just linking against the libs is tested. "language" should be
'"C" or "C++4+" and is used to select the compiler. Default is "C". Note that this
uses the current value of compiler and linker flags, make sure SCFLAGS,
$CPPFLAGS and $LIBS are set correctly. Returns an empty string for

success, an error message for failure.
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5.2

Variables
Name Description
LogInputFiles Value: 1
LogErrorMessages Value: 1
_ package Value: ’SCons’
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6 Module SCons.Debug

SCons.Debug

Code for debugging SCons internal things. Shouldn’t be needed by most users.

6.1 Functions

logInstanceCreation(instance, name=None)

string_to__classes(s)

fetchLoggedInstances(classes=*")

countLoggedInstances(classes, file=sys.stderr)

listLoggedInstances(classes, file=sys.stderr)

dumpLoggedInstances(classes, file=sys.stderr)

memory|)

caller__stack()

caller__trace(back=0)

dump__caller__counts(file=sys.stderr)

func__shorten(func_tuple)

Trace(msg, file=None, mode="w’, tstamp=None)

Write a trace message to a file. Whenever a file is specified, it becomes the
default for the next call to Trace().

6.2 Variables
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Name Description

___revision____ Value: ’src/engine/SCons/Debug.py
pchd11:3325:cd517faeb9a4 2015/. ..

track instances Value: False

tracked classes Value: {}

caller bases Value: {}

caller dicts Value: {}

shorten list Value: [(°’/scons/SCons/’, 1),
(’/src/engine/SCons/’, 1), (’/usr/...

TraceFP Value: {}

TraceDefault Value: ’/dev/tty’

TimeStampDefault Value: None

StartTime Value: 1434635977.55

PreviousTime Value: 1434635977.55

_ package Value: ’SCons’
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7 Module SCons.Defaults

SCons.Defaults

Builders and other things for the local site. Here’s where we’ll duplicate the functionality of
autoconf until we move it into the installation procedure or use something like qmconf.

The code that reads the registry to find MSVC components was borrowed from distu-
tils.msvcecompiler.

7.1 Functions

DefaultEnvironment(*args, **kw)

Initial public entry point for creating the default construction Environment.

After creating the environment, we overwrite our name (DefaultEnvironment)
with the _fetch_ DefaultEnvironment() function, which more efficiently
returns the initialized default construction environment without checking for
its existence.

(This function still exists with its _default_check because someone else (cough
Script/ init_ .py cough) may keep a reference to this function. So we can’t
use the fully functional idiom of having the name originally be a something

that only creates the construction environment and then overwrites the name.)

StaticObjectEmitter(target, source, env)

SharedObjectEmitter(target, source, env)

SharedFlagChecker(source, target, env)

get__paths_ str(dest)

chmod__func(dest, mode)

chmod__strfunc(dest, mode)
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copy__func(dest, src, symlinks=True)

If symlinks (is true), then a symbolic link will be shallow copied and recreated
as a symbolic link; otherwise, copying a symbolic link will be equivalent to
copying the symbolic link’s final target regardless of symbolic link depth.

delete_ func(dest, must_exist=0)

delete_ strfunc(dest, must_exist=0)

mkdir_ func(dest)

move__func(dest, src)

touch_ func(dest)

processDefines(defs)

process defines, resolving strings, lists, dictionaries, into a list of strings

7.2 Variables

Name Description

__revision Value: ’src/engine/SCons/Defaults.py
pchdll:3325:cdb17faeb9a4d 20. ..

SharedCheck Value:
SCons.Action.Action(SharedFlagChecker,
None)

CScan Value: SCons.Defaults.CScan

DScan Value: SCons.Tool.DScanner

LaTeXScan Value: SCons.Tool.LaTeXScanner

ObjSourceScan Value: SCons.Tool.SourceFileScanner

ProgScan Value: SCons.Tool.ProgramScanner

DirScanner Value: SCons.Defaults.DirScanner

DirEntryScanner Value:
SCons.Scanner.Dir.DirEntryScanner ()

CAction Value: SCons.Action.Action("$CCCOM",
"$CCCOMSTR")

continued on next page
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Name Description

ShCAction Value: SCons.Action.Action("$SHCCCOM",
"$SHCCCOMSTR")

CXXAction Value: SCons.Action.Action("$CXXCOM",
"$CXXCOMSTR")

ShCXXAction Value: SCons.Action.Action("$SHCXXCOM",
"$SHCXXCOMSTR")

DAction Value: SCons.Action.Action("$DCOM",
"$DCOMSTR")

ShDAction Value: SCons.Action.Action("$SHDCOM",
"$SHDCOMSTR")

ASAction Value: SCons.Action.Action("$ASCOM",
"$ASCOMSTR")

ASPPAction Value: SCons.Action.Action("$ASPPCOM",
"$ASPPCOMSTR")

LinkAction Value: SCons.Action.Action("$LINKCOM",
"$LINKCOMSTR")

ShLinkAction Value: SCons.Action.Action("$SHLINKCOM",
"$SHLINKCOMSTR")

LdModuleLinkAction Value:
SCons.Action.Action("$LDMODULECOM",
"$LDMODULECOMSTR")

Chmod Value: SCons.Defaults.Chmod

Copy Value: SCons.Defaults.Copy

Delete Value: SCons.Defaults.Delete

Mkdir Value: SCons.Defaults.Mkdir

Move Value: SCons.Defaults.Move

Touch Value: SCons.Defaults.Touch

ConstructionEnvironment | Value: {’BUILDERS’: {}, ’CONFIGUREDIR’:
'#/.sconf_temp’, ’CONFIG...

~ package Value: ’SCons’

7.3 Class NullCmdGenerator

object
SCons.Defaults.NullCmdGenerator

This is a callable class that can be used in place of other command generators if you don’t
want them to do anything.

The  call  method for this class simply returns the thing you instantiated it with.
Example usage: env["DO_NOTHING'"] = NullCmdGenerator env["'LINKCOM"] = "${DO_ NOTHING('$L
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$SOURCES $TARGET’)}'

7.3.1 Methods

___init___ (self, cmd)

X.___init__ (...) initializes x; see help(type(x)) for signature Overrides:
object.  init  extit(inherited documentation)

call (self, target, source, env, for_signature=None)

Inherited from object

~delattr (),  format (), getattribute (), hash (), new (),
__reduce_ (), reduce ex_ (), _repr (),  setattr (), _ sizeof (),
__str__ (), __ subclasshook ()

7.3.2 Properties

Name \ Description
Inherited from object
~class

7.4 Class Variable Method_ Caller

object
SCons.Defaults.Variable Method__Caller

A class for finding a construction variable on the stack and calling one of its methods.

We use this to support "construction variables" in our string eval()s that actually stand in
for methods--specifically, use of "RDirs" in call to _ concat that should actually execute the
"TARGET.RDirs" method. (We used to support this by creating a little "build dictionary"
that mapped RDirs to the method, but this got in the way of Memoizing construction
environments, because we had to create new environment objects to hold the variables.)
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7.4.1 Methods

___init___ (self, variable, method)

X.__init__ (...) initializes x; see help(type(x)) for signature Overrides:
object.  init_ extit(inherited documentation)

_call___ (self, *args, **kw)

Inherited from object

~delattr (),  format (),  getattribute (),  hash (),  new (),
~reduce (), reduce ex (), repr (),  setattr (),  sizeof (),

str (), subclasshook ()

7.4.2 Properties

Name Description
Inherited from object
~ class
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8 Module SCons.Environment

SCons.Environment

Base class for construction Environments. These are the primary objects used to communi-
cate dependency and construction information to the build engine.

Keyword arguments supplied when the construction Environment is created are construction
variables used to initialize the Environment

8.1

8.2

Functions

alias__builder(env, target, source)

apply__tools(env, tools, toolpath)

copy__non__reserved__keywords(dict)

is_ valid__construction__var(varstr)

Return if the specified string is a legitimate construction variable.

default__decide__source(dependency, target, prev_ni)

default__decide__target(dependency, target, prev_ni)

default__copy_ from__cache(sre, dst)

NoSubstitutionProxy (subject)

Variables
Name Description
_revision Value: ’src/engine/SCons/Environment.py
pchdll:3325:cd517faeb9%a4. . .
CleanTargets Value: {}
CalculatorArgs Value: {}
AliasBuilder Value: SCons.Builder.Builder(action=

alias_builder, target_facto...

continued on next page
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tion var names

Name Description
reserved construction_va- | Value: [’CHANGED SOURCES’,
I names >CHANGED _TARGETS’, ’SOURCE’,
’SOURCES. ..
future reserved construc- | Value: []

_ package

Value: ’SCons’

8.3 Class MethodWrapper

object

SCons.Environment.Method Wrapper

Known Subclasses: SCons.Environment.BuilderWrapper

A generic Wrapper class that associates a method (which can actually be any callable) with
an object. As part of creating this MethodWrapper object an attribute with the specified
(by default, the name of the supplied method) is added to the underlying object. When
that new "method" is called, our __ call () method adds the object as the first argument,
simulating the Python behavior of supplying "self" on method calls.

We hang on to the name by which the method was added to the underlying base class so
that we can provide a method to "clone" ourselves onto a new underlying object being copied
(without which we wouldn’t need to save that info).

8.3.1 Methods

init___ (self, object, method, name=None)

X.__init__ (...) initializes x; see help(type(x)) for signature Overrides:
object.  init  extit(inherited documentation)

_call___ (self, *args, **kwargs)

clone(self, new_object)

object.

Returns an object that re-binds the underlying "method" to the specified new

Inherited from object
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__delattr (),  format (),  getattribute (),  hash (), new (),
~reduce (), reduce ex (), repr (),  setattr (),  sizeof (),
str__ (), __ subclasshook ()

8.3.2 Properties

Name Description
Inherited from object
~ class

8.4 Class BuilderWrapper

object T

SCons.Environment.Method Wrapper

SCons.Environment.BuilderWrapper
A MethodWrapper subclass that that associates an environment with a Builder.

This mainly exists to wrap the __ call () function so that all calls to Builders can have
their argument lists massaged in the same way (treat a lone argument as the source, treat
two arguments as target then source, make sure both target and source are lists) without
having to have cut-and-paste code to do it.

As a bit of obsessive backwards compatibility, we also intercept attempts to get or set the
"env' or "builder" attributes, which were the names we used before we put the common
functionality into the MethodWrapper base class. We'll keep this around for a while in case
people shipped Tool modules that reached into the wrapper (like the Tool/qt.py module
does, or did). There shouldn’t be a lot attribute fetching or setting on these, so a little extra
work shouldn’t hurt.

8.4.1 Methods

call (self, target=None, source=<class
’SCons.Environment. Null’> *args, **kw)

Overrides: SCons.Environment.MethodWrapper.  call

__repr___ (self)

repr(x) Overrides: object.  repr_ extit(inherited documentation)
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__str___ (self)

str(x) Overrides: object.  str_ extit(inherited documentation)

getattr___ (self, name)

setattr___ (self, name, value)

X._ setattr__ ('name’; value) <==> x.name = value Overrides:
object.  setattr  extit(inherited documentation)

Inherited from SCons.Environment. Method Wrapper(Section 8.3)
__init__ (), clone()

Inherited from object

~delattr (),  format (),  getattribute (),  hash (),  new_ (),

__reduce_ (), reduce ex (), _ sizeof (), _ subclasshook ()
8.4.2 Properties
Name \ Description
Inherited from object
~class

8.5 Class BuilderDict

UserDict.UserDict

SCons.Environment.BuilderDict

This is a dictionary-like class used by an Environment to hold the Builders. We need to
do this because every time someone changes the Builders in the Environment’s BUILDERS

dictionary, we must update the Environment’s attributes.

8.5.1 Methods

___init___ (self, dict, env)

Overrides: UserDict.UserDict.  init

___semi__deepcopy___ (self)
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setitem____ (self, item, val)

Overrides: UserDict.UserDict.  setitem

___delitem___(self, item)
Overrides: UserDict.UserDict.  delitem

update(self, dict)
Overrides: UserDict.UserDict.update

Inherited from UserDict. UserDict

~cmp_ (), contains_ (),  getitem (), len (), repr (), clear(),
copy(), fromkeys(), get(), has_key(), items(), iteritems(), iterkeys(), itervalues(),
keys(), pop(), popitem(), setdefault(), values()

8.5.2 Class Variables

Name \ Description
Inherited from UserDict. UserDict
~ _hash

8.6 Class SubstitutionEnvironment

object
SCons.Environment.SubstitutionEnvironment
Known Subclasses: SCons.Environment.Base
Base class for different flavors of construction environments.

This class contains a minimal set of methods that handle contruction variable expansion and
conversion of strings to Nodes, which may or may not be actually useful as a stand-alone class.
Which methods ended up in this class is pretty arbitrary right now. They're basically the ones
which we’ve empirically determined are common to the different construction environment
subclasses, and most of the others that use or touch the underlying dictionary of construction
variables.

Eventually, this class should contain all the methods that we determine are necessary for
a "minimal" interface to the build engine. A full "native Python" SCons environment has
gotten pretty heavyweight with all of the methods and Tools and construction variables
we’ve jammed in there, so it would be nice to have a lighter weight alternative for interfaces
that don’t need all of the bells and whistles. (At some point, we’ll also probably rename this
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class "Base," since that more reflects what we want this class to become, but because we’ve
released comments that tell people to subclass Environment.Base to create their own flavors
of construction environment, we’ll save that for a future refactoring when this class actually
becomes useful.)

8.6.1 Methods

__init___ (self, **kw)

Initialization of an underlying SubstitutionEnvironment class. Overrides:
object.  init

____cmp___ (self, other)

___delitem___ (self, key)

___getitem____ (self, key)

__setitem___ (self, key, value)

get(self, key, default=None)

Emulates the get() method of dictionaries.

has__ key(self, key)

___contains___(self, key)

items(self)

arg2nodes(self, args, node_factory=<class ’SCons.Environment. Null’>,
lookup_list=<class ’SCons.Environment. Null’> **kw)

gvars(self)

lvars(self)
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subst(self, string, raw=0, target=None, source=None, conv=None,
executor=None)

Recursively interpolates construction variables from the Environment into the
specified string, returning the expanded result. Construction variables are
specified by a $ prefix in the string and begin with an initial underscore or
alphabetic character followed by any number of underscores or alphanumeric
characters. The construction variable names may be surrounded by curly
braces to separate the name from trailing characters.

subst__kw(self, kw, raw=0, target=None, source=None)

subst__list(self, string, raw=0, target=None, source=None, conv=None,
executor=None)

Calls through to SCons.Subst.scons_subst_list(). See the documentation for
that function.

subst__path(self, path, target=None, source=None)

Substitute a path list, turning EntryProxies into Nodes and leaving Nodes
(and other objects) as-is.

subst__target__source(self, string, raw=0, target=None, source=None,
conv=None, executor=None)

Recursively interpolates construction variables from the Environment into the
specified string, returning the expanded result. Construction variables are
specified by a $ prefix in the string and begin with an initial underscore or
alphabetic character followed by any number of underscores or alphanumeric
characters. The construction variable names may be surrounded by curly
braces to separate the name from trailing characters.

backtick(self, command)
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AddMethod(self, function, name=None)

Adds the specified function as a method of this construction environment with
the specified name. If the name is omitted, the default name is the name of
the function itself.

RemoveMethod(self, function)

Removes the specified function’s MethodWrapper from the added methods
list, so we don’t re-bind it when making a clone.

Override(self, overrides)

Produce a modified environment whose variables are overriden by the
overrides dictionaries. "overrides" is a dictionary that will override the
variables of this environment.

This function is much more efficient than Clone() or creating a new
Environment because it doesn’t copy the construction environment dictionary,
it just wraps the underlying construction environment, and doesn’t even create
a wrapper object if there are no overrides.

ParseFlags(self, *flags)

Parse the set of flags and return a dict with the flags placed in the appropriate
entry. The flags are treated as a typical set of command-line flags for a
GNU-like toolchain and used to populate the entries in the dict immediately
below. If one of the flag strings begins with a bang (exclamation mark), it is
assumed to be a command and the rest of the string is executed; the result of
that evaluation is then added to the dict.

MergeFlags(self, args, unique=1, dict=None)

Merge the dict in args into the construction variables of this env, or the
passed-in dict. If args is not a dict, it is converted into a dict using ParseFlags.
If unique is not set, the flags are appended rather than merged.

Inherited from object
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__delattr (),  format (),  getattribute (),  hash (), new (),
~reduce (), reduce ex (), repr (),  setattr (),  sizeof (),
str__ (), __ subclasshook ()

8.6.2 Properties

Name Description
Inherited from object
~ class

8.6.3 Class Variables

Name Description
~_metaclass Value: SCons.Memoize.Memoized Metaclass

8.7 Class Base

object T
SCons.Environment.SubstitutionEnvironment
SCons.Environment.Base
Known Subclasses: SCons.Environment.OverrideEnvironment, SCons.Script.SConscript’.SConsEnvironi

Base class for "real" construction Environments. These are the primary objects used to
communicate dependency and construction information to the build engine.

Keyword arguments supplied when the construction Environment is created are construction
variables used to initialize the Environment.

8.7.1 Methods

Action(self, *args, **kw)

AddPostAction(self, files, action)

AddPreAction(self, files, action)

Alias(self, target, source=[], action=None, **kw)
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AlwaysBuild(self, *targets)

Append(self, **kw)

Append values to existing construction variables in an Environment.

AppendENVPath(self, name, newpath, envname="ENV’, sep="":",
delete _existing=1)

Append path elements to the path 'name’ in the "TENV’ dictionary for this
environment. Will only add any particular path once, and will normpath and
normcase all paths to help assure this. This can also handle the case where the
env variable is a list instead of a string.

If delete_existing is 0, a newpath which is already in the path will not be
moved to the end (it will be left where it is).

AppendUnique(self, delete_existing=0, **kw)

Append values to existing construction variables in an Environment, if they’re
not already there. If delete existing is 1, removes existing values first, so
values move to end.

BuildDir(self, *args, **kw)

Builder(self, **kw)

CacheDir(self, path)

Clean(self, targets, files)

Clone(self, tools=[1, toolpath=None, parse_flags=None, **kw)

Return a copy of a construction Environment. The copy is like a Python "deep
copy'--that is, independent copies are made recursively of each objects--except
that a reference is copied when an object is not deep-copyable (like a function).
There are no references to any mutable objects in the original Environment.
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Command (self, target, source, action, **kw)

Builds the supplied target files from the supplied source files using the
supplied action. Action may be any type that the Builder constructor will
accept for an action.

Configure(self, *args, **kw)

Copy (self, *args, **kw)

Decider(self, function)

Depends(self, target, dependency)

Explicity specify that 'target’s depend on ’dependency’.

Detect(self, progs)

Return the first available program in progs.

Dictionary (self, *args)

Dir(self, name, *args, **kw)

Dump(self, key=None)

Using the standard Python pretty printer, dump the contents of the scons
build environment to stdout.

If the key passed in is anything other than None, then that will be used as an
index into the build environment dictionary and whatever is found there will
be fed into the pretty printer. Note that this key is case sensitive.

Entry (self, name, *args, **kw)

Environment(self, **kw)
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Execute(self, action, *args, **kw)

Directly execute an action through an Environment

File(self, name, *args, **kw)

FindFile(self, file, dirs)

FindInstalledFiles(self)

returns the list of all targets of the Install and InstallAs Builder.

FindIxes(self, paths, prefix, suffir)

Search a list of paths for something that matches the prefix and suffix.

paths - the list of paths or nodes. prefix - construction variable for the prefix.
suffix - construction variable for the suffix.

FindSourceFiles(self, node=".")

returns a list of all source files.

Flatten(self, sequence)

GetBuildPath(self, files)

Glob(self, pattern, ondisk=True, source=False, strings=False,
exclude=None)

Ignore(self, target, dependency)

Ignore a dependency.

Literal(self, string)
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Local(self, *targets)

NoCache(self, *targets)

Tags a target so that it will not be cached

NoClean(self, *targets)

Tags a target so that it will not be cleaned by -c¢

ParseConfig(self, command, function=None, unique=1)

Use the specified function to parse the output of the command in order to
modify the current environment. The ‘command’ can be a string or a list of
strings representing a command and its arguments. 'Function’ is an optional
argument that takes the environment, the output of the command, and the
unique flag. If no function is specified, MergeFlags, which treats the output as
the result of a typical 'X-config’ command (i.e. gtk-config), will merge the
output into the appropriate variables.

ParseDepends(self, filename, must _exist=None, only one=0)

Parse a mkdep-style file for explicit dependencies. This is completely abusable,
and should be unnecessary in the "normal" case of proper SCons configuration,
but it may help make the transition from a Make hierarchy easier for some
people to swallow. It can also be genuinely useful when using a tool that can
write a .d file, but for which writing a scanner would be too complicated.

Platform(self, platform)

Precious(self, *targets)

Prepend(self, **kw)

Prepend values to existing construction variables in an Environment.

72



Class Base Module SCons.Environment

PrependENVPath(self, name, newpath, envname="ENV’, sep="":",
delete__existing=1)

Prepend path elements to the path 'name’ in the "TENV’ dictionary for this
environment. Will only add any particular path once, and will normpath and
normcase all paths to help assure this. This can also handle the case where the
env variable is a list instead of a string.

If delete_existing is 0, a newpath which is already in the path will not be
moved to the front (it will be left where it is).

PrependUnique(self, delete existing=0, **kw)

Prepend values to existing construction variables in an Environment, if they’re
not already there. If delete existing is 1, removes existing values first, so
values move to front.

Pseudo(self, *targets)

Replace(self, **kw)

Replace existing construction variables in an Environment with new
construction variables and/or values.

Replacelxes(self, path, old_prefix, old_suffiz, new_prefix, new suffir)

Replace old prefix with new_ prefix and old_suffix with new_ suffix.

env - Environment used to interpolate variables. path - the path that will be
modified. old prefix - construction variable for the old prefix. old suffix -
construction variable for the old suffix. new_prefix - construction variable for
the new prefix. new suffix - construction variable for the new suffix.

Repository (self, *dirs, **kw)
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Requires(self, target, prerequisite)

Specify that 'prerequisite’ must be built before 'target’, (but 'target’ does not
actually depend on ’prerequisite’ and need not be rebuilt if it changes).

SConsignFile(self, name=’.sconsign’, dbm_module=None)

Scanner (self, *args, **kw)

SetDefault(self, **kw)

SideEffect(self, side_effect, target)

Tell scons that side effects are built as side effects of building targets.

SourceCode(self, entry, builder)

Arrange for a source code builder for (part of) a tree.

SourceSignatures(self, type)

Split(self, arg)

This function converts a string or list into a list of strings
or Nodes. This makes things easier for users by allowing files to
be specified as a white-space separated list to be split.
The input rules are:
- A single string containing names separated by spaces. These will be
split apart at the spaces.
- A single Node instance
- A list containing either strings or Node instances. Any stripgs
in the list are not split at spaces.
In all cases, the function returns a list of Nodes and strings.

TargetSignatures(self, type)

Tool(self, tool, toolpath=None, **kw)
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Value(self, value, built_value=None)

VariantDir(self, variant_dir, src__dir, duplicate=1)

Wherels(self, prog, path=None, pathezt=None, reject=1[])

Find prog in the path.

init (self, platform=None, tools=None, toolpath=None, variables=None,
parse__flags=None, **kw)

Initialization of a basic SCons construction environment, including setting up
special construction variables like BUILDER, PLATFORM, etc., and
searching for and applying available Tools.

Note that we do not call the underlying base class (SubsitutionEnvironment)
initialization, because we need to initialize things in a very specific order that
doesn’t work with the much simpler base class initialization. Overrides:
object.  init

get__CacheDir(self)

get__builder(self, name)

Fetch the builder with the specified name from the environment.

get_ factory(self, factory, default="File”’)

Return a factory function for creating Nodes for this construction
environment.

get__scanner(self, skey)

Find the appropriate scanner given a key (usually a file suffix).

get__src_ sig type(self)

0]



Class OverrideEnvironment Module SCons.Environment

get_ tgt_sig  type(self)

scanner__map__delete(self, kw=None)

Delete the cached scanner map (if we need to).

Inherited from SCons.Environment.SubstitutionEnvironment(Section 8.6)

AddMethod(), MergeFlags(), Override(), ParseFlags(), RemoveMethod(),  cmp__ (),
__contains__ (), delitem__ (),  getitem__ (),  setitem__ (), arg2nodes(),
backtick(), get(), gvars(), has_key(), items(), lvars(), subst(), subst__kw(), subst_ list(),
subst__path(), subst__target_source()

Inherited from object

__delattr (),  format (),  getattribute (),  hash (), new (),
__reduce_ (), reduce_ex__ (), __repr (), _ setattr__ (), _ sizeof (),
__str__ (), __subclasshook ()

8.7.2 Properties

Name \ Description
Inherited from object
~class

8.7.3 Class Variables

Name Description
memoizer counters Value: []
Inherited from SCons. Environment.Substitution Environment (Section 8.6)
~ metaclass

8.8 Class OverrideEnvironment

object T
SCons.Environment.SubstitutionEnvironment T
SCons.Environment.Base

SCons.Environment.OverrideEnvironment
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A proxy that overrides variables in a wrapped construction environment by returning values
from an overrides dictionary in preference to values from the underlying subject environment.

This is a lightweight (I hope) proxy that passes through most use of attributes to the un-
derlying Environment.Base class, but has just enough additional methods defined to act
like a real construction environment with overridden values. It can wrap either a Base con-
struction environment, or another OverrideEnvironment, which can in turn nest arbitrary
OverrideEnvironments...

Note that we do not call the underlying base class (SubsitutionEnvironment) initialization,
because we get most of those from proxying the attributes of the subject construction en-
vironment. But because we subclass SubstitutionEnvironment, this class also has inherited
arg2nodes() and subst*() methods; those methods can’t be proxied because they need this
object’s methods to fetch the values from the overrides dictionary.

8.8.1 Methods

___init___ (self, subject, overrides={})

Initialization of a basic SCons construction environment, including setting up
special construction variables like BUILDER, PLATFORM, etc., and
searching for and applying available Tools.

Note that we do not call the underlying base class (SubsitutionEnvironment)
initialization, because we need to initialize things in a very specific order that
doesn’t work with the much simpler base class initialization. Overrides:
object._init__ extit(inherited documentation)

getattr___ (self, name)

setattr___ (self, name, value)

X._ setattr__ ('name’, value) <==> x.name = value Overrides:
object.  setattr _ extit(inherited documentation)

___getitem____ (self, key)

Overrides: SCons.Environment.SubstitutionEnvironment.  getitem

setitem____ (self, key, value)

Overrides: SCons.Environment.SubstitutionEnvironment.  setitem
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__delitem___ (self, key)

Overrides: SCons.Environment.SubstitutionEnvironment.  delitem

get(self, key, default=None)

Emulates the get() method of dictionaries. Overrides:
SCons.Environment.SubstitutionEnvironment.get

has__key/(self, key)

Overrides: SCons.Environment.SubstitutionEnvironment.has_key

___contains___(self, key)

Overrides: SCons.Environment.SubstitutionEnvironment.  contains

Dictionary (self)

Emulates the items() method of dictionaries. Overrides:
SCons.Environment.Base.Dictionary

items(self)

Emulates the items() method of dictionaries. Overrides:
SCons.Environment.SubstitutionEnvironment.items

gvars(self)

Overrides: SCons.Environment.SubstitutionEnvironment.gvars

lvars(self)

Overrides: SCons.Environment.SubstitutionEnvironment.lvars

Replace(self, **kw)

Replace existing construction variables in an Environment with new
construction variables and/or values. Overrides:
SCons.Environment.Base.Replace extit(inherited documentation)

Inherited from SCons.Environment.Base(Section 8.9)
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Action(), AddPostAction(), AddPreAction(), Alias(), AlwaysBuild(), Append(),
AppendENVPath(), AppendUnique(), BuildDir(), Builder(), CacheDir(), Clean(),
Clone(), Command(), Configure(), Copy(), Decider(), Depends(), Detect(), Dir(),
Dump(), Entry(), Environment(), Execute(), File(), FindFile(), FindInstalled-
Files(), FindIxes(), FindSourceFiles(), Flatten(), GetBuildPath(), Glob(), Ignore(),
Literal(), Local(), NoCache(), NoClean(), ParseConfig(), ParseDepends(), Plat-
form(), Precious(), Prepend(), PrependENVPath(), PrependUnique(), Pseudo(),
Replacelxes(), Repository(), Requires(), SConsignFile(), Scanner(), SetDefault(),
SideEffect(), SourceCode(), SourceSignatures(), Split(), TargetSignatures(), Tool(),
Value(), VariantDir(), Wherels(), get_ CacheDir(), get_builder(), get_factory(),
get_scanner(), get_src_sig type(), get_tgt_sig type(), scanner__map_ delete()

Inherited from SCons. Environment.Substitution Environment(Section 8.6)

AddMethod(), MergeFlags(), Override(), ParseFlags(), RemoveMethod(), ~ cmp (),
arg2nodes(), backtick(), subst(), subst__kw(), subst_ list(), subst_path(), subst_target source()

Inherited from object

_delattr (), format__ (),  getattribute (), hash (), new__ (),
~ reduce_ (), reduce_ex (), _repr_ (), _ sizeof (), _str_ (), _ sub-
classhook ()

8.8.2 Properties

Name Description
Inherited from object
~class

8.8.3 Class Variables

Name \ Description
Inherited from SCons. Environment.Base (Section 8.9)
memoizer counters
Inherited from SCons. Environment.SubstitutionEnvironment (Section 8.6)
~ _metaclass
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8.9 Class Base

object T
SCons.Environment.SubstitutionEnvironment
SCons.Environment.Base
Known Subclasses: SCons.Environment.OverrideEnvironment, SCons.Script.SConscript’.SConsEnvironi

Base class for 'real" construction Environments. These are the primary objects used to
communicate dependency and construction information to the build engine.

Keyword arguments supplied when the construction Environment is created are construction
variables used to initialize the Environment.

8.9.1 Methods

Action(self, *args, **kw)

AddPostAction(self, files, action)

AddPreAction(self, files, action)

Alias(self, target, source=[], action=None, **kw)

AlwaysBuild(self, *targets)

Append(self, **kw)

Append values to existing construction variables in an Environment.
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AppendENVPath(self, name, newpath, envname="ENV’ sep=":",
delete__existing=1)

Append path elements to the path 'name’ in the ’ENV’ dictionary for this
environment. Will only add any particular path once, and will normpath and
normcase all paths to help assure this. This can also handle the case where the
env variable is a list instead of a string.

If delete_existing is 0, a newpath which is already in the path will not be
moved to the end (it will be left where it is).

AppendUnique(self, delete_existing=0, **kw)

Append values to existing construction variables in an Environment, if they’re
not already there. If delete existing is 1, removes existing values first, so
values move to end.

BuildDir(self, *args, **kw)

Builder(self, **kw)

CacheDir(self, path)

Clean(self, targets, files)

Clone(self, tools=[1, toolpath=None, parse_flags=None, **kw)

Return a copy of a construction Environment. The copy is like a Python "deep
copy'--that is, independent copies are made recursively of each objects--except
that a reference is copied when an object is not deep-copyable (like a function).
There are no references to any mutable objects in the original Environment.

Command (self, target, source, action, **kw)

Builds the supplied target files from the supplied source files using the
supplied action. Action may be any type that the Builder constructor will
accept for an action.
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Configure(self, *args, **kw)

Copy(self, *args, **kw)

Decider(self, function)

Depends(self, target, dependency)

Explicity specify that 'target’s depend on 'dependency’.

Detect(self, progs)

Return the first available program in progs.

Dictionary (self, *args)

Dir(self, name, *args, **kw)

Dump(self, key=None)

Using the standard Python pretty printer, dump the contents of the scons
build environment to stdout.

If the key passed in is anything other than None, then that will be used as an
index into the build environment dictionary and whatever is found there will
be fed into the pretty printer. Note that this key is case sensitive.

Entry (self, name, *args, **kw)

Environment(self, **kw)

Execute(self, action, *args, **kw)

Directly execute an action through an Environment

File(self, name, *args, **kw)
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FindFile(self, file, dirs)

FindInstalledFiles(self)

returns the list of all targets of the Install and InstallAs Builder.

FindIxes(self, paths, prefix, suffir)

Search a list of paths for something that matches the prefix and suffix.

paths - the list of paths or nodes. prefix - construction variable for the prefix.
suffix - construction variable for the suffix.

FindSourceFiles(self, node=".")

returns a list of all source files.

Flatten(self, sequence)

GetBuildPath(self, files)

Glob(self, pattern, ondisk=True, source=False, strings=False,
exclude=None)

Ignore(self, target, dependency)

Ignore a dependency.

Literal(self, string)

Local(self, *targets)

NoCache(self, *targets)

Tags a target so that it will not be cached
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NoClean(self, *targets)

Tags a target so that it will not be cleaned by -c¢

ParseConfig(self, command, function=None, unique=1)

Use the specified function to parse the output of the command in order to
modify the current environment. The 'command’ can be a string or a list of
strings representing a command and its arguments. 'Function’ is an optional
argument that takes the environment, the output of the command, and the
unique flag. If no function is specified, MergeFlags, which treats the output as
the result of a typical "X-config’ command (i.e. gtk-config), will merge the
output into the appropriate variables.

ParseDepends(self, filename, must _exist=None, only one=0)

Parse a mkdep-style file for explicit dependencies. This is completely abusable,
and should be unnecessary in the "normal" case of proper SCons configuration,
but it may help make the transition from a Make hierarchy easier for some
people to swallow. It can also be genuinely useful when using a tool that can
write a .d file, but for which writing a scanner would be too complicated.

Platform(self, platform)

Precious(self, *targets)

Prepend(self, **kw)

Prepend values to existing construction variables in an Environment.
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PrependENVPath(self, name, newpath, envname="ENV’, sep="":",
delete__existing=1)

Prepend path elements to the path 'name’ in the "TENV’ dictionary for this
environment. Will only add any particular path once, and will normpath and
normcase all paths to help assure this. This can also handle the case where the
env variable is a list instead of a string.

If delete_existing is 0, a newpath which is already in the path will not be
moved to the front (it will be left where it is).

PrependUnique(self, delete existing=0, **kw)

Prepend values to existing construction variables in an Environment, if they’re
not already there. If delete existing is 1, removes existing values first, so
values move to front.

Pseudo(self, *targets)

Replace(self, **kw)

Replace existing construction variables in an Environment with new
construction variables and/or values.

Replacelxes(self, path, old_prefix, old_suffiz, new_prefix, new suffir)

Replace old prefix with new_ prefix and old_suffix with new_ suffix.

env - Environment used to interpolate variables. path - the path that will be
modified. old prefix - construction variable for the old prefix. old suffix -
construction variable for the old suffix. new_prefix - construction variable for
the new prefix. new suffix - construction variable for the new suffix.

Repository (self, *dirs, **kw)
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Requires(self, target, prerequisite)

Specify that 'prerequisite’ must be built before 'target’, (but 'target’ does not
actually depend on ’prerequisite’ and need not be rebuilt if it changes).

SConsignFile(self, name=’.sconsign’, dbm_module=None)

Scanner (self, *args, **kw)

SetDefault(self, **kw)

SideEffect(self, side_effect, target)

Tell scons that side effects are built as side effects of building targets.

SourceCode(self, entry, builder)

Arrange for a source code builder for (part of) a tree.

SourceSignatures(self, type)

Split(self, arg)

This function converts a string or list into a list of strings
or Nodes. This makes things easier for users by allowing files to
be specified as a white-space separated list to be split.
The input rules are:
- A single string containing names separated by spaces. These will be
split apart at the spaces.
- A single Node instance
- A list containing either strings or Node instances. Any stripgs
in the list are not split at spaces.
In all cases, the function returns a list of Nodes and strings.

TargetSignatures(self, type)

Tool(self, tool, toolpath=None, **kw)
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Value(self, value, built_value=None)

VariantDir(self, variant_dir, src__dir, duplicate=1)

Wherels(self, prog, path=None, pathezt=None, reject=1[])

Find prog in the path.

init (self, platform=None, tools=None, toolpath=None, variables=None,
parse__flags=None, **kw)

Initialization of a basic SCons construction environment, including setting up
special construction variables like BUILDER, PLATFORM, etc., and
searching for and applying available Tools.

Note that we do not call the underlying base class (SubsitutionEnvironment)
initialization, because we need to initialize things in a very specific order that
doesn’t work with the much simpler base class initialization. Overrides:
object.  init

get__CacheDir(self)

get__builder(self, name)

Fetch the builder with the specified name from the environment.

get_ factory(self, factory, default="File”’)

Return a factory function for creating Nodes for this construction
environment.

get__scanner(self, skey)

Find the appropriate scanner given a key (usually a file suffix).

get__src_ sig type(self)
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get_ tgt_sig  type(self)

scanner__map__delete(self, kw=None)

Delete the cached scanner map (if we need to).

Inherited from SCons.Environment.SubstitutionEnvironment(Section 8.6)

AddMethod(), MergeFlags(), Override(), ParseFlags(), RemoveMethod(),  cmp__ (),
__contains__ (), delitem__ (),  getitem__ (),  setitem__ (), arg2nodes(),
backtick(), get(), gvars(), has_key(), items(), lvars(), subst(), subst__kw(), subst_ list(),
subst__path(), subst__target_source()

Inherited from object

__delattr (),  format (),  getattribute (),  hash (), new (),
__reduce_ (), reduce_ex__ (), __repr (), _ setattr__ (), _ sizeof (),
__str__ (), __subclasshook ()

8.9.2 Properties

Name \ Description
Inherited from object
~class

8.9.3 Class Variables

Name Description
memoizer counters Value: []
Inherited from SCons. Environment.Substitution Environment (Section 8.6)
~ metaclass
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9 Module SCons.Errors

SCons.Errors

This file contains the exception classes used to handle internal and user errors in SCons.

9.1 Functions

convert__to_ BuildError(status, exc_info=None)

Convert any return code a BuildError Exception.

‘status’ can either be a return code or an Exception. The buildError.status we
set here will normally be used as the exit status of the "scons" process.

9.2 Variables

Name Description
_revision Value: ’src/engine/SCons/Errors.py
pchdl1:3325:cd517faeb9ad4 2015. ..
~ package Value: ’SCons’

9.3 Class BuildError

object T
exceptions.BaseException T

exceptions.Exception

SCons.Errors.BuildError

Errors occuring while building.
BuildError have the following attributes:

Information about the cause of the build error:

errstr : a description of the error message
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status : the return code of the action that caused the build
error. Must be set to a non-zero value even if the
build error is not due to an action returning a
non-zero returned code.

exitstatus : SCons exit status due to this build error.
Must be nonzero unless due to an explicit Exit()
call. Not always the same as status, since
actions return a status code that should be
respected, but SCons typically exits with 2
irrespective of the return value of the failed
action.

filename : The name of the file or directory that caused the
build error. Set to None if no files are associated with
this error. This might be different from the target
being built. For example, failure to create the
directory in which the target file will appear. It
can be None if the error is not due to a particular
filename.

exc_info : Info about exception that caused the build
error. Set to (None, None, None) if this build
error is not due to an exception.

Information about the cause of the location of the error:

node : the error occured while building this target node(s)

executor : the executor that caused the build to fail (might
be None if the build failures is not due to the
executor failing)

action : the action that caused the build to fail (might be
None if the build failures is not due to the an
action failure)

command : the command line for the action that caused the

build to fail (might be None if the build failures
is not due to the an action failure)
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9.3.1 Methods

init (self, node=None, errstr=’Unknown error’, status=2,
ezitstatus=2, filename=None, executor=None, action=None, command=None,
exc_info=(None, None, None))

X.___init__ (...) initializes x; see help(type(x)) for signature Overrides:
object.  init  extit(inherited documentation)

___str___ (self)

str(x) Overrides: object. _str__ extit(inherited documentation)

Inherited from exceptions.Exception

new ()

Inherited from exceptions.BaseFException

_delattr (), getattribute (), _ getitem__ (), _ getslice (), _ re-
duce (), __repr__ (), _ setattr (),  setstate (),  unicode ()

Inherited from object

~ format__ (), _hash_ (),  reduce_ex (), _ sizeof (),  subclasshook ()

9.3.2 Properties

Name \ Description
Inherited from exceptions. BaseEzception
args, message
Inherited from object
~ class

9.4 Class InternalError

object T

exceptions.BaseException T

exceptions.Exception

SCons.Errors.InternalError
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9.4.1 Methods

Inherited from exceptions.Exception
~init. (), new ()
Inherited from exceptions.BaseFException

_delattr (), getattribute (), _ getitem__ (), _ getslice (), _ re-
duce (), _ repr (), _ setattr (), _ setstate (), _ str (), _ uni-
code ()

Inherited from object

_ format__ (), hash__ (),  reduce_ex (), _ sizeof (), _ subclasshook ()

9.4.2 Properties

Name \ Description
Inherited from exceptions. BaseEzception
args, message
Inherited from object
~ class

9.5 Class UserError

object T
exceptions.BaseException T

exceptions.Exception

SCons.Errors.UserError

Known Subclasses: SCons.SConf.SConfError, SCons. Warnings. Warning

9.5.1 Methods

Inherited from exceptions.Exception
_ it (), __new__ ()

Inherited from exceptions.BaseFException
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_delattr (), _ getattribute (), _ getitem (), _ getslice (),  re-

ducei()j 7repr7(), 7setattr7(), 7setstatei(), ~str ), ___ uni-
code__ ()

Inherited from object

~ format_ (), hash (),  reduce ex (),  sizeof (),  subclasshook ()

9.5.2 Properties

Name \ Description
Inherited from exceptions. BaseEzception
args, message
Inherited from object
~ class

9.6 Class StopError

object T
exceptions.BaseException T

exceptions.Exception

SCons.Errors.StopError

9.6.1 Methods

Inherited from exceptions.Exception
~ o dnit (), mnew ()
Inherited from exceptions.BaseFException

_delattr___ (), _ getattribute_ (), _ getitem (), _ getslice (), __ re-
duce_ (), __ repr (), _ setattr (), _ setstate (), _ str (), _ uni-
code ()

Inherited from object

~ format__ (), _hash_ (),  reduce ex (), _ sizeof (),  subclasshook ()

9.6.2 Properties
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Name \ Description
Inherited from exceptions. BaseEzception
args, message
Inherited from object
~ class

9.7 Class EnvironmentError

object T
exceptions.BaseException T

exceptions.Exception

SCons.Errors.EnvironmentError

9.7.1 Methods

Inherited from exceptions.Exception
__init_ (), new__ ()
Inherited from exceptions.BaseFException

_delattr___ (), _ getattribute_ (), _ getitem (), _ getslice (), __ re-
duce (), _ repr (), _ setattr (), _ setstate (), _ str (), _ uni-
code ()

Inherited from object

_ format__ (), ___hash__ (),  reduce_ex_ (), _ sizeof (), _ subclasshook ()

9.7.2 Properties

Name \ Description
Inherited from exceptions. BaseEzception
args, message
Inherited from object
~ class
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9.8 Class MSVCError

object T

exceptions.BaseException T
exceptions.Exception T
exceptions.StandardError T
exceptions.EnvironmentError T

exceptions.IOError

SCons.Errors. M SVCError

9.8.1 Methods

Inherited from exceptions.1OFError
__init_ (), new__ ()

Inherited from exceptions. EnvironmentError
~reduce (), _str ()

Inherited from exceptions.BaseFException

_delattr__ (), getattribute (),  getitem_ (),  getslice (), _ repr__ (),
_ setattr__ (), setstate_ (), unicode ()

Inherited from object

_ format__ (), __hash__ (),  reduce_ex__ (), _ sizeof (), _ subclasshook ()

9.8.2 Properties

Name \ Description
Inherited from exceptions. EnvironmentFError
errno, filename, strerror
Inherited from exceptions. BaseEzception
args, message
Inherited from object
~ class
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9.9 Class ExplicitExit

object T
exceptions.BaseException T

exceptions.Exception

SCons.Errors.ExplicitExit

9.9.1 Methods

init___ (self, node=None, status=None, *args)

X._init__ (...) initializes x; see help(type(x)) for signature Overrides:
object.  init  extit(inherited documentation)

Inherited from exceptions.Exception
_new__ ()

Inherited from exceptions.BaseFException

_delattr (), _ getattribute_ (), _ getitem (),  getslice (), _ re-
duce (), _ repr (), _ setattr (), _ setstate (), _ str (), _ uni-
code ()

Inherited from object

~ format__ (), _hash__ (),  reduce_ex (), _ sizeof (),  subclasshook ()

9.9.2 Properties

Name \ Description
Inherited from exceptions. BaseEzception
args, message
Inherited from object
~class
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10 Module SCons.Executor

SCons.Executor

A module for executing actions with specific lists of target and source Nodes.

10.1 Functions

rfile(node)

A function to return the results of a Node’s rfile() method, if it exists, and the
Node itself otherwise (if it’s a Value Node, e.g.).

GetBatchExecutor(key)

AddBatchExecutor(key, executor)

get_ NullEnvironment|()

Use singleton pattern for Null Environments.

10.2 Variables

Name Description
__revision Value: ’src/engine/SCons/Executor.py
pchdll:3325:cdb517faeb%9a4 20. ..
nullenv Value: None
_ package Value: ’SCons’

10.3 Class Batch

object
SCons.Executor.Batch

Remembers exact association between targets and sources of executor.
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10.3.1 Methods

___init___ (self, targets=1[1, sources=[])

X.__init__ (...) initializes x; see help(type(x)) for signature Overrides:
object.  init_ extit(inherited documentation)

Inherited from object

_delattr__ (), format (),  getattribute (), hash (), new (),
__reduce (),  reduce ex (), repr (),  setattr (),  sizeof (),

str (), subclasshook ()

10.3.2 Properties

Name Description
Inherited from object
~ class

10.4 Class TSList
object T
_abcoll.Sized —

object T

_abcoll.Iterable T

object T

_abcoll.Container T
_abcoll.Sequence T
_abcoll.MutableSequence T

UserList.UserList
SCons.Executor.TSList
A class that implements $TARGETS or $SOURCES expansions by wrapping an executor

Method. This class is used in the Executor.lvars() to delay creation of NodeList objects until
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they’re needed.

Note that we subclass collections.UserList purely so that the is Sequence() function will
identify an object of this class as a list during variable expansion. We’re not really using any
collections.UserList methods in practice.

10.4.1 Methods

init___ (self, func)
X.___init__ (...) initializes x; see help(type(x)) for signature Overrides:
object. _init__ extit(inherited documentation)
getattr____ (self, attr)
getitem___ (self, )
Overrides: _abcoll.Sequence.  getitem
getslice__ (self, i, j)
Overrides: UserList.UserList.  getslice
str___ (self)
str(x) Overrides: object.  str_ extit(inherited documentation)
repr___ (self)
repr(x) Overrides: object.  repr  extit(inherited documentation)

Inherited from UserList.UserList

~add_ (), __emp_ (), _ contains (), delitem_ (), _ delslice (),
e O ge (g (0, dadd (), mul (), e (), len ()
ot (), mul (), me (), radd (), rmul (),  setitem (),
__setslice__ (), append(), count(), extend(), index(), insert(), pop(), remove(),

reverse( ), sort()

Inherited from

0,

Inherited from

__abcoll.Sequence

0
__abceoll. Sized

0

iter reversed

~ subclasshook
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Inherited from object

~delattr (),  format (),  getattribute (), mnew (),  reduce (),
~reduce _ex (),  setattr (),  sizeof ()

10.4.2 Properties

Name Description
Inherited from object
~ class

10.4.3 Class Variables

Name \ Description
Inherited from UserList. UserList
_abstractmethods ,  hash

10.5 Class TSObject

object
SCons.Executor.TSObject

A class that implements $TARGET or $SOURCE expansions by wrapping an Executor
method.

10.5.1 Methods

___init___ (self, func)

x.__init__ (...) initializes x; see help(type(x)) for signature Overrides:
object.  init_ extit(inherited documentation)

getattr___ (self, attr)

__str___ (self)

str(x) Overrides: object.  str  extit(inherited documentation)
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__repr___ (self)

repr(x) Overrides: object.  repr  extit(inherited documentation)

Inherited from object

_delattr__ (), format__ (),  getattribute (), hash (), new__ (),

_reduce__ (), reduce_ex__ (),  setattr (), sizeof (), subclasshook ()
10.5.2 Properties
Name \ Description
Inherited from object
~ class

10.6 Class Executor

object
SCons.Executor.Executor
A class for controlling instances of executing an action.

This largely exists to hold a single association of an action, environment, list of environment
override dictionaries, targets and sources for later processing as needed.

10.6.1 Methods

___init___ (self, action, env=None, overridelist=[{}], targets=1[1,
sources=[], builder kw={})

X._init_ (...) initializes x; see help(type(x)) for signature Overrides:
object.  init  extit(inherited documentation)

get__lvars(self)

get__action__targets(self)

set__action__list(self, action)

get__action__list(self)
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get__all_targets(self)

Returns all targets for all batches of this Executor.

get__all__sources(self)

Returns all sources for all batches of this Executor.

get__all_ children(self)

Returns all unique children (dependencies) for all batches of this Executor.

The Taskmaster can recognize when it’s already evaluated a Node, so we don’t
have to make this list unique for its intended canonical use case, but we expect
there to be a lot of redundancy (long lists of batched .cc files #including the
same .h files over and over), so removing the duplicates once up front should
save the Taskmaster a lot of work.

get__all_ prerequisites(self)

Returns all unique (order-only) prerequisites for all batches of this Executor.

get__action__side__effects(self)

Returns all side effects for all batches of this Executor used by the underlying
Action.

get__build__env(self)

Fetch or create the appropriate build Environment for this Executor.

get__build__scanner__path(self, scanner)

Fetch the scanner path for this executor’s targets and sources.
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get_ kw(self, kw={})

do__nothing(self, target, kw)

do__execute(self, target, kw)

Actually execute the action list.

_call___ (self, target, **kw)

cleanup(self)

add__sources(self, sources)

Add source files to this Executor’s list. This is necessary for "multi" Builders
that can be called repeatedly to build up a source file list for a given target.

get__sources(self)

add_ batch(self, targets, sources)

Add pair of associated target and source to this Executor’s list. This is
necessary for "batch" Builders that can be called repeatedly to build up a list
of matching target and source files that will be used in order to update
multiple target files at once from multiple corresponding source files, for tools
like MSVC that support it.

prepare(self)

Preparatory checks for whether this Executor can go ahead and (try to) build
its targets.

add__pre__action(self, action)

add__post__action(self, action)
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__str___ (self)

str(x) Overrides: object.  str_ extit(inherited documentation)

nullify (self)

get__contents(self)

Fetch the signature contents. This is the main reason this class exists, so we
can compute this once and cache it regardless of how many target or source
Nodes there are.

get__timestamp(self)

Fetch a time stamp for this Executor. We don’t have one, of course (only files
do), but this is the interface used by the timestamp module.

scan__targets(self, scanner)

scan__sources(self, scanner)

scan(self, scanner, node__list)

Scan a list of this Executor’s files (targets or sources) for implicit dependencies
and update all of the targets with them. This essentially short-circuits an
N*M scan of the sources for each individual target, which is a hell of a lot
more efficient.

get__unignored__sources(self, node, ignore=())

get__implicit__deps(self)

Return the executor’s implicit dependencies, i.e. the nodes of the commands
to be executed.

Inherited from object

__delattr (),  format (),  getattribute (),  hash (), new (),
~reduce (), reduce ex (), repr (),  setattr (),  sizeof (),
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__subclasshook ()

10.6.2 Properties

Name Description
Inherited from object
~class

10.6.3 Class Variables

Name Description
memoizer counters Value: []

10.6.4 Instance Variables

Name Description
my_ str Value: <function my_str at Oxb6af372c>

10.7 Class NullEnvironment

object T

SCons.Util.Null

SCons.Executor.NullEnvironment

10.7.1 Methods

get__CacheDir(self)

Inherited from SCons.Util. Null(Section 36.15)

_call (), delattr (), getattr (), __init_ (), new__ (), _ monzero__ (),
__repr__ (), _ setattr ()

Inherited from object

_ format__ (), _ getattribute_ (), _hash__ (), _ reduce__ (), _ reduce_ex__ (),
__sizeof (), __ str__ (), __ subclasshook__ ()
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10.7.2 Properties

Name \ Description
Inherited from object
~ class

10.8 Class Null

object
SCons.Executor.Null

A null Executor, with a null build Environment, that does nothing when the rest of the
methods call it.

This might be able to disappear when we refactor things to disassociate Builders from Nodes
entirely, so we’re not going to worry about unit tests for this--at least for now.

10.8.1 Methods

init___ (self, *args, **kw)

X.___init__ (...) initializes x; see help(type(x)) for signature Overrides:
object._init__ extit(inherited documentation)

get__build__env(self)

get__build__scanner__path(self)

cleanup(self)

prepare(self)

get__unignored__sources(self, *args, **kw)

get__action__targets(self)

get__action__list(self)

get__all__targets(self)
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get__all__sources(self)

get__all_ children(self)

get__all_ prerequisites(self)

get__action__side__effects(self)

_call___ (self, *args, **kw)

get__contents(self)

add__pre__action(self, action)

add__post__action(self, action)

set__action__list(self, action)

Inherited from object

_delattr___ (), format__ (), _ getattribute_ (), _hash__ (), new__ (),
~reduce (), reduce ex (), repr (),  setattr (),  sizeof (),
_str__ (), __ subclasshook ()

10.8.2 Properties

Name \ Description
Inherited from object
~ class
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11 Module SCons.Job

SCons.Job

This module defines the Serial and Parallel classes that execute tasks to complete a build.
The Jobs class provides a higher level interface to start, stop, and wait on jobs.

11.1 Variables

Name Description
__revision Value: ’src/engine/SCons/Job.py
pchd11:3325:cd517faeb9a4 2015/06. ..
explicit_stack size Value: None
default stack size Value: 256
interrupt_ msg Value: ’Build interrupted.’
_ package Value: ’SCons’

11.2 Class InterruptState

object
SCons.Job.InterruptState

11.2.1 Methods

___init___ (self)

X.__init__ (...) initializes x; see help(type(x)) for signature Overrides:
object. _init__ extit(inherited documentation)

set(self)

__call___ (self)

Inherited from object

~delattr (),  format (),  getattribute (),  hash (), new_ (),
__reduce__ (), reduce_ex__ (), __repr (), _ setattr__ (), _ sizeof (),
__str__ (), __ subclasshook ()
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11.2.2 Properties

Name \ Description
Inherited from object
~ class

11.3 Class Jobs

object
SCons.Job.Jobs

An instance of this class initializes N jobs, and provides methods for starting, stopping, and
waiting on all N jobs.

11.3.1 Methods

init___ (self, num, taskmaster)

create 'num’ jobs using the given taskmaster.

If 'num’ is 1 or less, then a serial job will be used, otherwise a parallel job with
'num’ worker threads will be used.

The 'num__jobs’ attribute will be set to the actual number of jobs allocated. If
more than one job is requested but the Parallel class can’t do it, it gets reset
to 1. Wrapping interfaces that care should check the value of mum_ jobs after
initialization. Overrides: object.  init_

run(self, postfunc=<function <lambda> at Oxb69alc6c>)

Run the jobs.

postfunc() will be invoked after the jobs has run. It will be invoked even if the
jobs are interrupted by a keyboard interrupt (well, in fact by a signal such as
either SIGINT, SIGTERM or SIGHUP). The execution of postfunc() is
protected against keyboard interrupts and is guaranteed to run to completion.
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were__interrupted(self)

Returns whether the jobs were interrupted by a signal.

Inherited from object

_delattr (), format__ (),  getattribute (),  hash (), new__ (),
__reduce (), reduce ex (), repr__ (),  setattr__ (),  sizeof (),

_str (), subclasshook ()

11.3.2 Properties

Name Description
Inherited from object
~class

11.4 Class Serial

object
SCons.Job.Serial

This class is used to execute tasks in series, and is more efficient than Parallel, but is only
appropriate for non-parallel builds. Only one instance of this class should be in existence at
a time.

This class is not thread safe.

11.4.1 Methods

init___ (self, taskmaster)

Create a new serial job given a taskmaster.

The taskmaster’s next_ task() method should return the next task that needs
to be executed, or None if there are no more tasks. The taskmaster’s
executed() method will be called for each task when it is successfully executed
or failed() will be called if it failed to execute (e.g. execute() raised an
exception). Overrides: object.  init
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start(self)

Start the job. This will begin pulling tasks from the taskmaster and executing
them, and return when there are no more tasks. If a task fails to execute (i.e.
execute() raises an exception), then the job will stop.

Inherited from object

_delattr (), format (),  getattribute (),  hash (), new (),
__reduce (),  reduce ex (), repr_ (),  setattr (),  sizeof (),

str (), subclasshook ()

11.4.2 Properties

Name Description
Inherited from object
~ class

11.5 Class Worker

object T
threading. Verbose T

threading.Thread
SCons.Job.Worker

A worker thread waits on a task to be posted to its request queue, dequeues the task, executes
it, and posts a tuple including the task and a boolean indicating whether the task executed
successfully.
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11.5.1 Methods

init (self, requestQueue, resultsQueue, interrupted)

This constructor should always be called with keyword arguments. Arguments
are:

group should be None; reserved for future extension when a ThreadGroup
class is implemented.

target is the callable object to be invoked by the run() method. Defaults to
None, meaning nothing is called.

name is the thread name. By default, a unique name is constructed of the
form "Thread-N" where N is a small decimal number.

args is the argument tuple for the target invocation. Defaults to ().

kwargs is a dictionary of keyword arguments for the target invocation.
Defaults to {}.

If a subclass overrides the constructor, it must make sure to invoke the base
class constructor (Thread.  init__ ()) before doing anything else to the
thread. Overrides: object.  init_ extit(inherited documentation)

run(self)
Method representing the thread’s activity.

You may override this method in a subclass. The standard run() method
invokes the callable object passed to the object’s constructor as the target
argument, if any, with sequential and keyword arguments taken from the args
and kwargs arguments, respectively. Overrides: threading. Thread.run
extit(inherited documentation)

Inherited from threading. Thread

__repr__ (), getName(), isAlive(), isDaemon(), is_alive(), join(), setDaemon(),
setName(), start()

Inherited from object

_delattr__ (), format (),  getattribute (), hash (), new (),
__reduce (),  reduce ex (),  setattr (),  sizeof (),  str (),

__subclasshook ()
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11.5.2 Properties

Name \ Description
Inherited from threading. Thread
daemon, ident, name
Inherited from object
~ class

11.6 Class ThreadPool

object
SCons.Job.ThreadPool

This class is responsible for spawning and managing worker threads.

11.6.1 Methods

init____ (self, num, stack_size, interrupted)

Create the request and reply queues, and 'num’ worker threads.

One must specify the stack size of the worker threads. The stack size is
specified in kilobytes. Overrides: object.  init_

put(self, task)

Put task into request queue.

get(self)

Remove and return a result tuple from the results queue.

preparation__failed(self, task)
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cleanup(self)

Shuts down the thread pool, giving each worker thread a chance to shut down
gracefully.

Inherited from object

_delattr (),  format__ (),  getattribute (),  hash (), new (),
_reduce (),  reduce ex (), repr_ (),  setattr_ (),  sizeof (),
_str (), subclasshook ()

11.6.2 Properties

Name Description
Inherited from object
~ class

11.7 Class Parallel

object
SCons.Job.Parallel

This class is used to execute tasks in parallel, and is somewhat less efficient than Serial, but
is appropriate for parallel builds.

This class is thread safe.

114



Class Parallel Module SCons.Job

11.7.1 Methods

init___ (self, taskmaster, num, stack_size)

Create a new parallel job given a taskmaster.

The taskmaster’s next_task() method should return the next task that needs
to be executed, or None if there are no more tasks. The taskmaster’s
executed() method will be called for each task when it is successfully executed
or failed() will be called if the task failed to execute (i.e. execute() raised an
exception).

Note: calls to taskmaster are serialized, but calls to execute() on distinct tasks
are not serialized, because that is the whole point of parallel jobs: they can
execute multiple tasks simultaneously. Overrides: object.  init

start(self)

Start the job. This will begin pulling tasks from the taskmaster and executing
them, and return when there are no more tasks. If a task fails to execute (i.e.
execute() raises an exception), then the job will stop.

Inherited from object

__delattr (),  format (),  getattribute (),  hash (), new (),
__reduce_ (), reduce_ex__ (), __repr (), setattr__ (), _ sizeof (),
__str__ (), __subclasshook ()

11.7.2 Properties

Name \ Description
Inherited from object
~class
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12 Module SCons.Memoize

Memoizer

A metaclass implementation to count hits and misses of the computed
values that various methods cache in memory.

Use of this modules assumes that wrapped methods be coded to cache their
values in a consistent way. Here is an example of wrapping a method
that returns a computed value, with no input parameters:

memoizer counters = [] # Memoization
memoizer counters.append(SCons.Memoize.CountValue(’foo’)) # Memoization
def foo(self):
try: # Memoization
return self. memo[’foo’] # Memoization
except KeyError: # Memoization
pass # Memoization
result = self.compute_foo_value()
self. memo[’foo’] = result # Memoization

return result

Here is an example of wrapping a method that will return different values
based on one or more input arguments:

def _bar_key(self, argument): # Memoization
return argument # Memoization
memoizer counters.append(SCons.Memoize.CountDict(’bar’, _bar_key)) # Memoization

def bar(self, argument):
memo_key = argument # Memoization
try: # Memoization
memo_dict = self. memo[’bar’] # Memoization
except KeyError: # Memoization
memo_dict = {} # Memoization
self. memo[’dict’] = memo dict # Memoization
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else: # Memoization
try: # Memoization
return memo_dict [memo_key] # Memoization
except KeyError: # Memoization
pass # Memoization

result = self.compute_bar_value(argument)
memo_dict[memo_key] = result # Memoization

return result

At one point we avoided replicating this sort of logic in all the methods
by putting it right into this module, but we’ve moved away from that at
present (see the "Historical Note," below.).

Deciding what to cache is tricky, because different configurations

can have radically different performance tradeoffs, and because the
tradeoffs involved are often so non-obvious. Consequently, deciding
whether or not to cache a given method will likely be more of an art than
a science, but should still be based on available data from this module.
Here are some VERY GENERAL guidelines about deciding whether or not to
cache return values from a method that’s being called a lot:

-— The first question to ask is, "Can we change the calling code
so this method isn’t called so often?" Sometimes this can be
done by changing the algorithm. Sometimes the *caller* should
be memoized, not the method you’re looking at.

-— The memoized function should be timed with multiple configurations
to make sure it doesn’t inadvertently slow down some other
configuration.

-— When memoizing values based on a dictionary key composed of
input arguments, you don’t need to use all of the arguments
if some of them don’t affect the return values.

Historical Note: The initial Memoizer implementation actually handled
the caching of values for the wrapped methods, based on a set of generic
algorithms for computing hashable values based on the method’s arguments.
This collected caching logic nicely, but had two drawbacks:

Running arguments through a generic key-conversion mechanism is slower
(and less flexible) than just coding these things directly. Since the
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methods that need memoized values are generally performance-critical,
slowing them down in order to collect the logic isn’t the right
tradeoff.

Use of the memoizer really obscured what was being called, because
all the memoized methods were wrapped with re-used generic methods.
This made it more difficult, for example, to use the Python profiler
to figure out how to optimize the underlying methods.

12.1 Functions

Dump(title=None)

EnableMemoization()

12.2 Variables

Name Description
___revision_ Value: ’src/engine/SCons/Memoize.py
pchdl1:3325:cd517faeb9a4 201. ..
~ doc Value: """Memoi. ..
use memoizer Value: None
CounterList Value: []
~ package Value: ’SCons’

12.3 Class Counter

object
SCons.Memoize.Counter
Known Subclasses: SCons.Memoize.CountDict, SCons.Memoize.CountValue
Base class for counting memoization hits and misses.

We expect that the metaclass initialization will have filled in the .name attribute that rep-
resents the name of the function being counted.
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12.3.1 Methods

___init___ (self, method _name)

X.__init__ (...) initializes x; see help(type(x)) for signature Overrides:
object.  init

display (self)

___cmp___(self, other)

Inherited from object

_delattr (), format (), getattribute_ (), hash (), _new (),
__reduce_ (), reduce_ex__ (), __repr (), setattr (), _ sizeof (),
str__ (), __ subclasshook ()

12.3.2 Properties

Name Description
Inherited from object
~class

12.4 Class CountValue

object T
SCons.Memoize.Counter

SCons.Memoize.Count Value
A counter class for simple, atomic memoized values.

A CountValue object should be instantiated in a class for each of the class’s methods that
memoizes its return value by simply storing the return value in its _memo dictionary.

We expect that the metaclass initialization will fill in the .underlying method attribute
with the method that we're wrapping. We then call the underlying method method after
counting whether its memoized value has already been set (a hit) or not (a miss).
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12.4.1 Methods

_call___ (self, *args, **kw)

Inherited from SCons.Memoize.Counter(Section 12.3)

_emp_ (), __init_ (), display()
Inherited from object

__reduce (),  reduce ex (), repr__ (),  setattr__ (),  sizeof (),

_str (), _ subclasshook ()

_delattr (), format__ (),  getattribute (),  hash (), new__ (),

12.4.2 Properties

Name Description
Inherited from object
~ class

12.5 Class CountDict

object T

SCons.Memoize.Counter

SCons.Memoize.CountDict

A counter class for memoized values stored in a dictionary, with keys based on the method’s
input arguments.

A CountDict object is instantiated in a class for each of the class’s methods that memoizes
its return value in a dictionary, indexed by some key that can be computed from one or more
of its input arguments.

We expect that the metaclass initialization will fill in the .underlying method attribute
with the method that we're wrapping. We then call the underlying method method after
counting whether the computed key value is already present in the memoization dictionary
(a hit) or not (a miss).
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12.5.1 Methods

___init___ (self, method _name, keymaker)

X.__init__ (...) initializes x; see help(type(x)) for signature Overrides:
object.  init

__call___ (self, *args, **kw)

Inherited from SCons.Memoize.Counter(Section 12.3)
~_cmp__ (), display()
Inherited from object

_delattr___ (), format__ (), _ getattribute__ (), _hash__ (), new__ (),
__reduce__ (), reduce_ex__ (), __repr__ (), setattr__ (), _ sizeof (),
_str__ (), __ subclasshook ()

12.5.2 Properties

Name \ Description
Inherited from object
~ class

12.6 Class Memoizer

object
SCons.Memoize.Memoizer

Object which performs caching of method calls for its "primary’ instance.

12.6.1 Methods

__init___ (self)

X.___init__ (...) initializes x; see help(type(x)) for signature Overrides:
object.  init  extit(inherited documentation)

Inherited from object
_delattr (),  format (),  getattribute (),  hash (),  new (),
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__reduce (),  reduce ex (), repr (),  setattr_ (),  sizeof (),
~str (), subclasshook ()

12.6.2 Properties

Name Description
Inherited from object
~ class

12.7 Class Memoized Metaclass

object T

type

SCons.Memoize.Memoized_Metaclass

12.7.1 Methods

init___ (cls, name, bases, cls_dict)

X.___init__ (...) initializes x; see help(type(x)) for signature Return Value
the object’s type

Overrides: object.  init_ extit(inherited documentation)

Inherited from type

_call (), delattr (), eq (), _ge (),  getattribute (), gt (),
~hash (), instancecheck (), le (), It (), ne (), _new (),
_repr__ (),  setattr (),  subclasscheck (),  subclasses (), mro()

Inherited from object

_ format__ (),  reduce_ (),  reduce ex (),  sizeof (),  str (),
__subclasshook ()

12.7.2 Properties

Name Description
Inherited from type

continued on next page
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Name \ Description
__abstractmethods ,  base ,  bases ,  basicsize
_ dictoffset_,  flags ,  itemsize  , mro__,  name
~ weakrefoffset
Inherited from object
~class
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13 Package SCons.Node

SCons.Node
The Node package for the SCons software construction utility.
This is, in many ways, the heart of SCons.

A Node is where we encapsulate all of the dependency information about any thing that
SCons can build, or about any thing which SCons can use to build some other thing. The
canonical "thing," of course, is a file, but a Node can also represent something remote (like
a web page) or something completely abstract (like an Alias).

Each specific type of "thing" is specifically represented by a subclass of the Node base class:
Node.FS.File for files, Node.Alias for aliases, etc. Dependency information is kept here in
the base class, and information specific to files/aliases/etc. is in the subclass. The goal, if
we’ve done this correctly, is that any type of "thing" should be able to depend on any other
type of "thing."

13.1 Modules

e Alias: scons.Node.Alias
(Section 14, p. 129)

e FS: scons.Node.FS
(Section 15, p. 136)

e Python: scons.Node.Python
(Section 16, p. 182)

13.2 Functions

classname(obj)

Annotate(node)

get__children(node, parent)

ignore__cycle(node, stack)

do__nothing(node, parent)

13.3 Variables
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Name Description

__revision Value:
’src/engine/SCons/Node/__init__.py
pchdl1:3325:cd517faeb9. ..

do store info Value: True

no_state Value: 0

pending Value: 1

executing Value: 2

up_to date Value: 3

executed Value: 4

failed Value: 5

StateString Value: {0: ’no_state’, 1: ’pending’,
2: ’executing’, 3: ’up_to_d...

implicit_ cache Value: 0

implicit__deps_unchanged | Value: 0

implicit_deps_changed Value: 0

interactive Value: False

arg2nodes_ lookups Value: [<bound method
AliasNameSpace.lookup of {}>]

_ package Value: ’SCons.Node’

13.4 Class NodelInfoBase

object
SCons.Node.NodelnfoBase

Known Subclasses: SCons.Node.Alias.AliasNodelnfo, SCons.Node.FS.DirNodelnfo, SCons.Node.FS.File
SCons.Node.Python.ValueNodelnfo

The generic base class for signature information for a Node.

Node subclasses should subclass NodelnfoBase to provide their own logic for dealing with
their own Node-specific signature information.

13.4.1 Methods

___init___ (self, node=None)

X.__init__ (...) initializes x; see help(type(x)) for signature Overrides:
object.  init  extit(inherited documentation)
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convert(self, node, val)

format(self, field list=None, names=0)

merge(self, other)

update(self, node)

Inherited from object

__delattr (),  format
~_reduce_ (), reduce ex (), _repr_ (), _ setattr (),  sizeof
_str__ (), _ subclasshook ()

(), getattribute_ (), _hash (), new__ (),

0,

13.4.2 Properties

Name \ Description
Inherited from object
~ class

13.4.3 Class Variables

Name Description
current version id Value: 1

13.5 Class BuildInfoBase

object
SCons.Node.BuildInfoBase

Known Subclasses: SCons.Node.Alias.AliasBuildInfo, SCons.Node.FS.DirBuildInfo, SCons.Node.FS.Fil
SCons.Node.Python.ValueBuildInfo

The generic base class for build information for a Node.

This is what gets stored in a .sconsign file for each target file. It contains a Nodelnfo
instance for this node (signature information that’s specific to the type of Node) and direct
attributes for the generic build stuff we have to track: sources, explicit dependencies, implicit
dependencies, and action information.
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13.5.1 Methods

___init___ (self, node=None)

X.__init__ (...) initializes x; see help(type(x)) for signature Overrides:
object.  init_ extit(inherited documentation)

merge(self, other)

Inherited from object

~delattr (),  format (),  getattribute (),  hash (),  new (),
~reduce (), reduce ex (), repr (),  setattr (),  sizeof (),

str (), subclasshook ()

13.5.2 Properties

Name Description
Inherited from object
~ class

13.5.3 Class Variables

Name Description
current version id Value: 1

13.6 Class Node

object
SCons.Node.Node
Known Subclasses: SCons.Node.Alias.Alias, SCons.Node.FS.Base, SCons.Node.Python.Value

The base Node class, for entities that we know how to build, or use to build other Nodes.

13.6.1 Methods

Decider(self, function)
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__init___ (self)

X.__init__ (...) initializes x; see help(type(x)) for signature Overrides:
object.  init  extit(inherited documentation)

add__dependency self, depend)

Adds dependencies.

add__ignore(self, depend)

Adds dependencies to ignore.

add__prerequisite(self, prerequisite)

Adds prerequisites

add__source(self, source)

Adds sources.

add_ to__implicit(self, deps)

add_ to_ waiting_ parents(self, node)

Returns the number of nodes added to our waiting parents list: 1 if we add a
unique waiting parent, 0 if not. (Note that the returned values are intended to
be used to increment a reference count, so don’t think you can "clean up" this
function by using True and False instead...)

add__to_ waiting_s_ e(self, node)

add_ wkid(self, wkid)

Add a node to the list of kids waiting to be evaluated
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all__children(self, scan=1)

Return a list of all the node’s direct children.

alter__targets(self)

Return a list of alternate targets for this Node.

build(self, **kw)

Actually build the node.

This is called by the Taskmaster after it’s decided that the Node is out-of-date
and must be rebuilt, and after the prepare() method has gotten everything,
uh, prepared.

This method is called from multiple threads in a parallel build, so only do
thread safe stuff here. Do thread unsafe stuff in built().

builder__set(self, builder)

built(self)

Called just after this node is successfully built.
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changed(self, node=None, allowcache=False)

Returns if the node is up-to-date with respect to the BuildInfo stored last time
it was built. The default behavior is to compare it against our own previously
stored BuildInfo, but the stored BuildInfo from another Node (typically one in
a Repository) can be used instead.

Note that we now always check every dependency. We used to short-circuit the
check by returning as soon as we detected any difference, but we now rely on
checking every dependency to make sure that any necessary Node information
(for example, the content signature of an #included .h file) is updated.

The allowcache option was added for supporting the early release of the
executor/builder structures, right after a File target was built. When set to
true, the return value of this changed method gets cached for File nodes. Like
this, the executor isn’t needed any longer for subsequent calls to changed().

@see: FS.File.changed(), FS.File.release_target_info()

changed_ since_ last__build(self, target, prev_ni)

Must be overridden in a specific subclass to return True if this Node (a
dependency) has changed since the last time it was used to build the specified
target. prev_ni is this Node’s state (for example, its file timestamp, length,
maybe content signature) as of the last time the target was built.

Note that this method is called through the dependency, not the target,
because a dependency Node must be able to use its own logic to decide if it
changed. For example, File Nodes need to obey if we're configured to use
timestamps, but Python Value Nodes never use timestamps and always use
the content. If this method were called through the target, then each Node’s
implementation of this method would have to have more complicated logic to
handle all the different Node types on which it might depend.

children(self, scan=1)

Return a list of the node’s direct children, minus those that are ignored by this
node.
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children__are__up_ to__date(self)

Alternate check for whether the Node is current: If all of our children were
up-to-date, then this Node was up-to-date, too.

The SCons.Node.Alias and SCons.Node.Python.Value subclasses rebind their
current() method to this method.

clear(self)

Completely clear a Node of all its cached state (so that it can be re-evaluated
by interfaces that do continuous integration builds).

clear__memoized__values(self)

del__binfo(self)

Delete the build info from this node.

disambiguate(self, must_exist=None)

do_ not__store__info(self)

env__set(self, env, safe=0)

executor__cleanup(self)

Let the executor clean up any cached information.

exists(self)

Does this node exists?

explain(self)
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for__signature(self)

Return a string representation of the Node that will always be the same for
this particular Node, no matter what. This is by contrast to the _ str ()
method, which might, for instance, return a relative path for a file Node. The
purpose of this method is to generate a value to be used in signature
calculation for the command line used to build a target, and we use this
method instead of str() to avoid unnecessary rebuilds. This method does not
need to return something that would actually work in a command line; it can
return any kind of nonsense, so long as it does not change.

get__abspath(self)

Return an absolute path to the Node. This will return simply str(Node) by
default, but for Node types that have a concept of relative path, this might
return something different.

get__binfo(self)

Fetch a node’s build information.

node - the node whose sources will be collected cache - alternate node to use
for the signature cache returns - the build signature

This no longer handles the recursive descent of the node’s children’s
signatures. We expect that they're already built and updated by someone else,
if that’s what’s wanted.

get__build__env(self)

Fetch the appropriate Environment to build this node.

get__build__scanner__path(self, scanner)

Fetch the appropriate scanner path for this node.
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get__builder(self, default_builder=None)

Return the set builder, or a specified default value

get__cachedir__csig(self)

get__csig(self)

get__env(self)

get__env__scanner(self, env, kw={})

get__executor(self, create=1)

Fetch the action executor for this node. Create one if there isn’t already one,
and requested to do so.

get__found__includes(self, env, scanner, path)

Return the scanned include lines (implicit dependencies) found in this node.

The default is no implicit dependencies. We expect this method to be
overridden by any subclass that can be scanned for implicit dependencies.

get__implicit__deps(self, env, scanner, path)

Return a list of implicit dependencies for this node.

This method exists to handle recursive invocation of the scanner on the
implicit dependencies returned by the scanner, if the scanner’s recursive flag
says that we should.

get__ninfo(self)
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get__source__scanner(self, node)

Fetch the source scanner for the specified node

NOTE: "self" is the target being built, "node" is the source file for which we
want to fetch the scanner.

Implies self.has_builder() is true; again, expect to only be called from
locations where this is already verified.

This function may be called very often; it attempts to cache the scanner found
to improve performance.

get__state(self)

get__stored__implicit(self)

Fetch the stored implicit dependencies

get__stored__info(self)

get__string(self, for _signature)

This is a convenience function designed primarily to be used in command
generators (i.e., CommandGeneratorActions or Environment variables that are
callable), which are called with a for_signature argument that is nonzero if the
command generator is being called to generate a signature for the command
line, which determines if we should rebuild or not.

Such command generators should use this method in preference to str(Node)
when converting a Node to a string, passing in the for signature parameter,
such that we will call Node.for_signature() or str(Node) properly, depending
on whether we are calculating a signature or actually constructing a command
line.
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get__subst__proxy(self)

This method is expected to return an object that will function exactly like this
Node, except that it implements any additional special features that we would
like to be in effect for Environment variable substitution. The principle use is
that some Nodes would like to implement a _ getattr () method, but
putting that in the Node type itself has a tendency to kill performance. We
instead put it in a proxy and return it from this method. It is legal for this
method to return self if no new functionality is needed for Environment
substitution.

get__suffix(self)

get__target_ scanner(self)

has__builder(self)

Return whether this Node has a builder or not.

In Boolean tests, this turns out to be a lot more efficient than simply
examining the builder attribute directly ("if node.builder: ..."). When the
builder attribute is examined directly, it ends up calling _ getattr__ for
both the len  and  nonzero  attributes on instances of our Builder
Proxy class(es), generating a bazillion extra calls and slowing things down
immensely.

has__explicit__builder(self)

Return whether this Node has an explicit builder

This allows an internal Builder created by SCons to be marked non-explicit, so
that it can be overridden by an explicit builder that the user supplies (the
canonical example being directories).
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is_ derived(self)

Returns true if this node is derived (i.e. built).

This should return true only for nodes whose path should be in the variant
directory when duplicate=0 and should contribute their build signatures when
they are used as source files to other derived files. For example: source with
source builders are not derived in this sense, and hence should not return true.

is_ literal(self)

Always pass the string representation of a Node to the command interpreter
literally.

is__up_ to_ date(self)

Default check for whether the Node is current: unknown Node subtypes are
always out of date, so they will always get built.

make__ready (self)

Get a Node ready for evaluation.

This is called before the Taskmaster decides if the Node is up-to-date or not.
Overriding this method allows for a Node subclass to be disambiguated if
necessary, or for an implicit source builder to be attached.

missing(self)
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multiple_ side__effect_ has_ builder(self)

Return whether this Node has a builder or not.

In Boolean tests, this turns out to be a lot more efficient than simply
examining the builder attribute directly ("if node.builder: ..."). When the
builder attribute is examined directly, it ends up calling  getattr  for

both the len  and  nonzero  attributes on instances of our Builder
Proxy class(es), generating a bazillion extra calls and slowing things down
immensely.

new__binfo(self)

new__ninfo(self)

postprocess(self)

Clean up anything we don’t need to hang onto after we’ve been built.

prepare(self)

Prepare for this Node to be built.

This is called after the Taskmaster has decided that the Node is out-of-date
and must be rebuilt, but before actually calling the method to build the Node.

This default implementation checks that explicit or implicit dependencies
either exist or are derived, and initializes the BuildInfo structure that will hold
the information about how this node is, uh, built.

(The existence of source files is checked separately by the Executor, which
aggregates checks for all of the targets built by a specific action.)

Overriding this method allows for for a Node subclass to remove the
underlying file from the file system. Note that subclass methods should call
this base class method to get the child check and the BuildInfo structure.
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push__to__cache(self)

Try to push a node into a cache

release__target__info(self)

Called just after this node has been marked up-to-date or was built completely.

This is where we try to release as many target node infos as possible for clean
builds and update runs, in order to minimize the overall memory consumption.

By purging attributes that aren’t needed any longer after a Node (=File) got
built, we don’t have to care that much how many KBytes a Node actually
requires...as long as we free the memory shortly afterwards.

@see: built() and File.release target_info()

remove(self)

Remove this Node: no-op by default.

render__include__tree(self)

Return a text representation, suitable for displaying to the user, of the include
tree for the sources of this node.

reset__executor(self)

Remove cached executor; forces recompute when needed.
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retrieve_ from__cache(self)

Try to retrieve the node’s content from a cache

This method is called from multiple threads in a parallel build, so only do
thread safe stuff here. Do thread unsafe stuff in built().

Returns true if the node was successfully retrieved.

rexists(self)

Does this node exist locally or in a repositiory?

scan(self)

Scan this node’s dependents for implicit dependencies.

scanner__key(self)

select__scanner(self, scanner)

Selects a scanner for this Node.

This is a separate method so it can be overridden by Node subclasses
(specifically, Node.F'S.Dir) that must use their own Scanner and don’t select
one the Scanner.Selector that’s configured for the target.

set__always_ build(self, always build=1)

Set the Node’s always_ build value.

set__executor(self, ezecutor)

Set the action executor for this node.

set__explicit(self, is_explicit)
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set__nocache(self, nocache=1)

Set the Node’s nocache value.

set__noclean(self, noclean=1)

Set the Node’s noclean value.

set__precious(self, precious=1)

Set the Node’s precious value.

set__pseudo(self, pseudo=True)

Set the Node’s precious value.

set__specific__source(self, source)

set__state(self, state)

state__has__changed(self, target, prev_ni)

store__info(self)

Make the build signature permanent (that is, store it in the .sconsign file or
equivalent).

visited(self)

Called just after this node has been visited (with or without a build).

Inherited from object

_delattr___ (), format__ (), _ getattribute__ (), _hash__ (), new__ (),
__reduce__ (), reduce_ex__ (), __repr__ (), _ setattr__ (), _ sizeof (),
_str__ (), __ subclasshook ()
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Package SCons.Node

13.6.2 Properties

Name Description
Inherited from object
~ class
13.6.3 Class Variables
Name Description
~ _metaclass Value: SCons.Memoize.Memoized Metaclass

memoizer counters

Value: []

13.7 Class NodeList
object T
_abcoll.Sized —

object T

_abcoll.Iterable T

object T

_abcoll.Container T
_abcoll.Sequence T
_abcoll.MutableSequence T

UserList.UserList

13.7.1 Methods

SCons.Node.NodeList

__str___ (self)

str(x) Overrides: object.  str__ extit(inherited documentation)

Inherited from UserList. UserList
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~add_ (), __cmp (), _ contains (), _ delitem (),  delslice 