

    
      
          
            
  
Welcome to PyCLibrary’s documentation!

PyCLibrary tries to make wrapping dynamic librariries in python less cumbersome
and more user friendly.

The idea is that most of the things needed such as constant values and function
signatures are already presents in the headers files of the library (which
are usually accessible as they are needed for using the library in C). So
better to use them than copy everything by hand.

PyCLibrary includes 1) a pure-python C parser and 2) an automation library
that uses C header file definitions to simplify the use of c bindings. The
C parser currently processes all macros, typedefs, structs, unions, enums,
function prototypes, and global variable declarations, and can evaluate
typedefs down to their fundamental C types + pointers/arrays/function
signatures. Pyclibrary can automatically build c structs/unions and perform
type conversions when calling functions via cdll/windll.

PyCLibrary tries to present a ffi agnostic API to allow using different
bindings. For the time being only the ctypes based backend is implemented but
a cffi backend should be possible to implement (the rational for it would be
that the CParser can be used on raw header files which are not always well
supported by the cffi parser).

However if you need to manipulate the C object coming back from the library
which cannot simply be mapped to Python object your code will most likely
not be backend independent so it is discouraged to try to switch between
backends.

PyCLibrary supports Python 2.7 and 3.3+





	Getting started


How to set up PyCLibrary and make your first step with it.






	Architecture References


More references on PyCLibrary internals.






	FAQS


Some questions that might have occurred to others too.






	API references


When all else fails, consult the API docs to find the answer you need.
The API docs also include convenient links to the most definitive
PyCLibrary documentation: the source.












            

          

      

      

    

  

    
      
          
            
  
Getting started

Getting started with PyCLibrary is easy. The next sections explain how to do
so.



	Installation
	Testing your installation

	Using the development version





	Basic usage
	Parsing headers
	Caching the parsed files





	Binding the library
	Accessing attributes

	Calling functions

	Creating and passing arrays









	Configuration
	Specifying headers and libraries locations

	Manual initialization













            

          

      

      

    

  

    
      
          
            
  
Installation


Contents


	Installation


	Testing your installation


	Using the development version










Installing PyCLibrary is straightforward. It is a pure python package and can
be installed using pip (NB : for the time being there is no PyPI package so you
must get a copy from github see using_dev):

$ pip install pyclibrary





It has a single mandatory dependency : pyparsing [https://github.com/pyparsing/pyparsing/].

In order to run the testsuite you will also need py.test and if you want to
build the docs you will need sphinx (>1.3 current development version). All
those can be installed through pip using the following commands:

$ pip install py.test
$ pip install sphinx






Testing your installation

To test your installation open a python interpreter and import pyclibrary.

>>> import pyclibrary





The last command will have no output if everything went well.

If you encounter any problem, take a look at the FAQS. If everything
fails, feel free to open an issue in our issue_tracker [http://github.com/MatthieuDartiailh/pyclibrary/issues].




Using the development version

You can install the development version directly from Github [http://github.com]:

$ pip install https://github.com/MatthieuDartiailh/pyclibrary/zipball/master











            

          

      

      

    

  

    
      
          
            
  
Basic usage


Contents


	Basic usage


	Parsing headers


	Caching the parsed files






	Binding the library


	Accessing attributes


	Calling functions


	Creating and passing arrays














This guide tries to give a simple overview of PyCLibrary capabilities. At the
end it refers to C concepts as some basic knowledge of them might be necessary
when interfacing a C library but do not be scared by them.


Parsing headers

The first step you should take when trying to interface with a dynamic library
using PyCLibrary is to check that it can correctly Parse the header files:

>>> from pyclibrary import CParser
>>> parser = CParser(['first_header_file_path','second_header_file_path'])
>>> print(parser)





If the second command does not raise any issue it means that it successfully
parsed the headers. However even in such a case the parser might have
overlooked some definitions. The last command will print all the definitions
extracted from the header files grouped by categories :


	types : the custom types defined in the headers


	variables : the global variable of the libraries.


	fnmacros : the function macros declared in the headers (Those are used by
the compiler preprocessor and you have no reason to access them).


	macros : the macros defined in the headers.


	structs : the custom structures used by the libraries.


	unions : the customs unions used by the libraries.


	enums : the enumerations defined in the headers.


	functions : the functions you will be able to call.


	values : the global values you may need to access (mainly macro values
which are used to provide a more descriptive representation of integer
values)




You can quickly go over them and check if something is missing.


Note

On windows, it is generally a good idea to include some standards windows
definition. To do so pass the result of calling the win_defs function to
the parser as second argument (copy_from keyword).




Note

The CParser does not handle the
include directive (for the time being) so you must pass all the header
files.




Caching the parsed files

As parsing the headers is a fairly expensive process, it is a good idea to
cache the parsed definition.

To cache definitions, you simply have to provide a path pointing to the file
in which to save the parsed definitions to the parser (cache keyword). If the
cache file already exists, it is loaded only if the version of the parser
matches (which allows update to always take effects) and if the arguments
passed to the CParser are the same
(if you ask for different replacements in your file it will trigger a
re-parsing).

The previous procedure should be sufficient in general but in some cases you
might want a finer control on the parsing procedure. See for a more detailed
explanation.






Binding the library

Once you know that you can correctly parse the headers of your library, you are
ready to bind it. To do so, you must create a
CLibrary object:

    >>> from pyclibrary import CLibrary
    >>> clib = CLibrary('mylibrary.dll', parser, prefix='Lib_',
>>>                 lock_calls=False, convention='cdll', backend='ctypes')





In order to work, the CLibrary
needs the name or the path to the library to use (a .dll on Windows, a .so on
Linux), and either an initialized parser or a list of header files which will
be parsed for definitions. When you provide simply  name of the library it is
looked for in standard locations according to your OS. All other keyword
arguments are optionals :


	
	prefix :
	prefix or list of prefix often found in the library function or
attributes names. This allow you to access to them without the prefix,
while not preventing to use the complete name.







	
	lock_calls :
	when this flag is set all calls to the dll are made thread
safe by acquiring a lock before calling and releasing it after. This can
be useful if the library is not thread-safe.







	
	convention :
	this only applies on windows platform where the calling convention can
be either ‘cdll’ (Linux standard), windll or oledll. Note that all
conventions might not be supported on all platforms and with all
backends.







	
	backend :
	the name of the backend to use when binding to the library.
Currently the only backend relies on the ctypes library, in the future
one using the cffi library might be used.









All other keyword arguments will be passed to when creating a
CParser if a list of headers files
is passed.

You now have access to all the attributes, types and functions defined by the
library.


Accessing attributes

The preferred way to access library attributes is simply by using the .
syntax:

>>> clib.HIGH_FLAG
1





This simply looked for into all the known definition for a HIGH_FLAG value or
Lib_HIGH_FLAG value as we specified ‘Lib_’ as a prefix. This will work for
values, functions, types, structures, unions, enumerations but not for macros
definitions.

But you can also specify what kind of object you are looking for using the
following syntax:

>>> clib('values', 'HIGH_FLAG')
1





The recognized values for the first argument are the following : ‘values’,
‘functions’, ‘types’, ‘structs’, ‘unions’, or ‘enums’. This method is roughly
equivalent to the first one. It is however useful if for example one needs to
access to an enumeration type : when looking for it the entries found in values
which specifies the mapping between names and their integer value is always
found first (as it is most of the time what is useful), so if you want the type
you need to specify it explicitly.

The third way gives access directly to the parser definitions:

>>>clib['values']['HIGH_FLAG']
1





This is equivalent to doing:

>>>parser.defs['values']['HIGH_FLAG']








Calling functions

One usual behavior of C function is to return a kind of flag signaling that
the operation while returning the real values of interest by updating pointers
which have been passed to them. Most of the time those pointer does not need
to be initialized to any particular value and it is often tedious to create
them. PyCLibrary tries to make that kind of things easier. Here are some of the
key concept used :


	function always return a
CallResult object which
encapsulates the return value of the function and all the arguments passed to
it.


	when calling a function you can use keyword arguments based on the C
signature of the function.


	you can omit all uninitialized pointers the function expects, PyCLibrary
will create them for you and they will be accessible in the
CallResult
object.




Let’s consider a C function whose signature is the following :

RETURN_CODE get_library_version(U8 *Major,U8 *Minor,U8 *Revision);





Once wrapped by PyCLibrary this function can be called as follows:

>>> ret = clib.get_library_version()
>>> ret()
1  # This is the RETURN_CODE value, 1 means the call succeeded
>>> ret[0]
0  # This is the major version.
>>> ret['Minor']
1





Some explanations :


	first we call the function, not providing any pointers and store the
CallResult object.


	then we query the return value by calling the
CallResult object.
When doing this PyCLibrary tries to convert the value to a nice Python
equivalent and if it is not possible it returns the underlying backend
object.


	finally we access to the major and minor version info. To access to the
major version info we query the argument using its index, for the minor
we use the name of the argument.




Sometimes even if a Python equivalent exists you might need to access to raw
backend objects. You can find it in the attribute
CallResult.rval
for the return value and in
CallResult.rval  for the
argument (that you passed and the created pointers).

Note that all the pointers automatically created by PyCLibrary are dereferenced
automatically so that you get the value to which they point to, when accessed
through the ‘[]’ operation, or using tuple unpacking see below.

As this syntax is not always convenient when we need to proceed to many calls
the CallResult object can be
used as an iterator to allow unpacking:

>>> res, (major, minor, rev) = clib.get_library_version()
>>> '{}.{}.{}'.format(major, minor, rev)
'0.1.0'





Note that the arguments are unpacked as a tuple (actually a generator) which
makes it easy to ignore it if the function directly return the value you want:

>>> val, _ = clib.get_value()
2






Note

The value auto-generated are pointers but are not returned as such because
most of the time it is the stored value that is needed. For pointers of
pointers which generally represents arrays, it dereference only the
external pointer so that the array element can be accessed using pointer[i]
(which is a valid C syntax).
This magic happens only with auto-generated values, if you manually pass a
pointer the value in the arguments will be a pointer.






Creating and passing arrays

One special case of passing values by reference (ie using a pointer) is the
case of the arrays. Here two solutions exist depending on the behavior of the
library :


	the function expects a pointer to pointer and handles itself the memory
allocation.


	the function expects a pointer to an already existing array, and will use
it or modify it.




In the first case, you can let PyCLibrary handle everything, you will get a
pointer that you can index like any iterable (but you can’t determine its
length, you must get that information from the library in another way). In the
second case you cannot just let PyCLibrary creates the pointer because when
the function will write in the array it might access memory it should not and
corrupt data because the memory was never allocated. For this case, PyCLibrary
provides the build_array
helper function. This function takes as arguments the library object, the type
of the data to store in the array (as a str or as type object) and the shape of
the array to build (multidimensional arrays are supported), and  optionally an
initialization iterable (for one dimensional arrays only).

Let’s consider two functions:

void fill_array(int *array);
void allocate_array(int size, int **array);





Note that without reading the docs, you cannot know that fill_array needs an
array and not simply a pointer to an integer. You must read the docs !

And here it the interfacing code:

>>> arr = build_array(clib, 'int', 5)
>>> _, (arr) = fill_array(arr)
>>> [arr[i] for i in range(5)]
[0, 10, 20, 21, 55]
>>> _, (size, arr) = allocate_array()
>>> [arr[i] for i in range(size)]
[-1, 2, 5, 8, -9]





This is fairly straightforward, simply note that you can directly pass the
array in place of a pointer, the backend handle the conversion.









            

          

      

      

    

  

    
      
          
            
  
Configuration


Contents
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Most of the time the default configuration of PyCLibrary should be sufficient.
However it may not always be so. Here are some ways to tweak it to your needs.


Specifying headers and libraries locations

When parsing numerous headers or using PyCLibrary in an application, it might
prove tedious to always specifies the full path to headers files (the same can
apply to libraries if their not located in a standard location). PyCLibrary
allows you to add folder in which to look into for headers and libraries.

Consider a case in which you store the headers in a ‘headers’ folder by your
script, and the library into a ‘lib’ folder :

import os
from pyclibrary import add_header_locations, add_library_locations

curr_dir = os.path.dirname(__file__)
add_header_locations([os.path.join(curr_dir, 'headers')])
add_library_locations([os.path.join(curr_dir, 'lib')])

parser = CParser('my_lib_header.h')
clib = CLibrary('my_lib.so', parser)






Note

PyCLibrary does not explore sub-folders when looking for headers and
library (it might in the future).






Manual initialization

The first time you create a CParser or CLibrary, PyCLibrary does some
initialization based on your OS. It basically defines the standard known ctypes
and the specific modifiers supported by the compiler (things like __stdcall
for example).

You can manually initialize the CParser and the CLibrary by calling the
initialization function found in pyclibrary and specifies your own types and
modifiers. You can also use the auto_init function to add things on top of your
OS specific stuff.







            

          

      

      

    

  

    
      
          
            
  
Architecture References

UNDER CONSTRUCTION





            

          

      

      

    

  

    
      
          
            
  
FAQS


Contributing to PyCLibrary

You can contribute in different ways:


Report issues

You can report any issues with the package, the documentation to the PyCLibrary
issue tracker [https://github.com/MatthieuDartiailh/pyclibrary/issues]. Also feel free to submit feature requests, comments or
questions.




Contribute code

To contribute fixes, code or documentation to PyCLibrary, fork PyCLibrary in
github [http://github.com/MatthieuDartiailh/pyclibrary] and submit the changes using a pull request.

In any case, feel free to use the issue tracker [https://github.com/MatthieuDartiailh/pyclibrary/issues] to discuss ideas for new
features or improvements.









            

          

      

      

    

  

    
      
          
            
  
API references


Subpackages



	pyclibrary.backends package
	Submodules
	pyclibrary.backends.ctypes module
















Submodules


pyclibrary.c_library module

Proxy to library object, allowing automatic type conversion and
function calling based on C header definitions.


	
pyclibrary.c_library.make_mess(mess)[source]

	




	
class pyclibrary.c_library.CLibraryMeta(name, bases, dct)[source]

	Bases: type [https://docs.python.org/3/library/functions.html#type]

Meta class responsible for determining the backend and ensuring no
duplicates libraries exists.


	
backends = {'ctypes': <class 'pyclibrary.backends.ctypes.CTypesCLibrary'>}

	




	
libs = <WeakValueDictionary>

	








	
class pyclibrary.c_library.CLibrary(lib, *args, **kwargs)[source]

	Bases: object [https://docs.python.org/3/library/functions.html#object]

The CLibrary class is intended to automate much of the work in using
ctypes by integrating header file definitions from CParser. This class
serves as a proxy to a backend, adding a few features:



	allows easy access to values defined via CParser.


	automatic type conversions for function calls using CParser function
signatures.


	creates ctype classes based on type definitions from CParser.







Initialize using a ctypes shared object and a CParser:
>>> headers = CParser.winDefs()
>>> lib = CLibrary(windll.User32, headers)

There are 3 ways to access library elements:


	
	lib(type, name):
	type can be one of ‘values’, ‘functions’, ‘types’, ‘structs’,
‘unions’, or ‘enums’. Returns an object matching name. For values,
the value from the headers is returned. For functions, a callable
object is returned that handles automatic type conversion for
arguments and return values. For structs, types, and enums, a
ctypes class is returned matching the type specified.







	
	lib.name:
	searches in order through values, functions, types, structs,
unions, and enums from header definitions and returns an object for
the first match found. The object returned is the same as returned
by lib(type, name). This is the preferred way to access elements
from CLibrary, but may not work in some situations (for example, if
a struct and variable share the same name).







	
	lib[type]:
	Accesses the header definitions directly, returns definition
dictionaries based on the type requested. This is equivalent to
headers.defs[type].










	Parameters

	
	lib – Library object.


	headers (unicode or CParser) – Path to the header files or CParser holding all the definitions.


	prefix (unicode, optional) – Prefix to remove from all definitions.


	lock_calls (bool [https://docs.python.org/3/library/functions.html#bool], optional) – Whether or not to lock the calls to the underlying library. This should
be used only if the underlying library is not thread safe.


	convention ({'cdll', 'windll', 'oledll'}) – Calling convention to use. Not all backends supports all calling
conventions.


	backend (unicode, optional) – Name of the backend to use. This is ignored if an already initialised
library object is passed.
NB : this kwarg is used by the metaclass.


	kwargs – Additional keywords argument which are passed to the CParser if one
is created.









	
Null = <object object>

	Balise to use when a NULL pointer is needed










	
class pyclibrary.c_library.CFunction(lib, func, sig, name, lock_call)[source]

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Wrapper object for a function from the library.


	
arg_c_type(arg)[source]

	Return the type required for the specified argument.


	Parameters

	arg (int [https://docs.python.org/3/library/functions.html#int] or unicode) – Name or index of the argument whose type should be returned.










	
pretty_signature()[source]

	








	
class pyclibrary.c_library.CallResult(lib, rval, args, sig, guessed)[source]

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Class for bundling results from C function calls.

Allows access to the function  value as well as all of the arguments, since
the function call will often return extra values via these arguments:



	Original ctype objects can be accessed via result.rval or result.args


	Python values carried by these objects can be accessed using ()







To access values:



	The return value: ()


	The nth argument passed: [n]


	The argument by name: [‘name’]


	All values that were auto-generated: .auto()







The class can also be used as an iterator, so that tuple unpacking is
possible:

>>> ret, (arg1, arg2) = lib.run_some_function(...)






	
lib

	Reference to the CLibrary to which the function that created this
object balongs.


	Type

	CLibrary










	
rval

	Value returned by the C function.






	
args

	Arguments passed to the C function.


	Type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]










	
sig

	Signature of the function which created this object.






	
guessed

	Pointers that were created on the fly.


	Type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]










	
find_arg(arg)[source]

	Find argument based on name.






	
auto()[source]

	Return a list of all the auto-generated values.

Pointers are dereferenced.










	
pyclibrary.c_library.cast_to(lib, obj, typ)[source]

	Cast obj to a new type.


	Parameters

	
	lib (CLibrary) – Reference to the library to which the object ‘belongs’. This is needed
as the way to get the address depends on the backend.


	obj – Object whose address should be returned.


	typetype or string
	Type object or string which will be used to determine the type of
the array elements.



















	
pyclibrary.c_library.build_array(lib, typ, size, vals=None)[source]

	Build an array of the specified type and the specified size.


	Parameters

	
	lib (CLibrary) – Reference to the library with which this object will be used. This is
needed as the way to build the array depends on the backend.


	type (type [https://docs.python.org/3/library/functions.html#type] or string) – Type object or string which will be used to determine the type of
the array elements.


	size (int [https://docs.python.org/3/library/functions.html#int] or tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – Dimensions of the array to create.


	vals (list [https://docs.python.org/3/library/stdtypes.html#list], optional) – Initial values with which to fill the array.















pyclibrary.c_parser module

Used for extracting data such as macro definitions, variables, typedefs, and
function signatures from C header files.


	
pyclibrary.c_parser.win_defs(version='1500')[source]

	Loads selection of windows headers included with PyCLibrary.

These definitions can either be accessed directly or included before
parsing another file like this:
>>> windefs = c_parser.win_defs()
>>> p = c_parser.CParser(“headerFile.h”, copy_from=windefs)

Definitions are pulled from a selection of header files included in Visual
Studio (possibly not legal to distribute? Who knows.), some of which have
been abridged because they take so long to parse.


	Parameters

	version (unicode) – Version of the MSVC to consider when parsing.



	Returns

	parser – CParser containing all the infos from te windows headers.



	Return type

	CParser










	
class pyclibrary.c_parser.CParser(files=None, copy_from=None, replace=None, process_all=True, cache=None, check_cache_validity=True, **kwargs)[source]

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Class for parsing C code to extract variable, struct, enum, and function
declarations as well as preprocessor macros.

This is not a complete C parser; instead, it is meant to simplify the
process of extracting definitions from header files in the absence of a
complete build system. Many files will require some amount of manual
intervention to parse properly (see ‘replace’ and extra arguments)


	Parameters

	
	files (str [https://docs.python.org/3/library/stdtypes.html#str] or iterable, optional) – File or files which should be parsed.


	copy_from (CParser or iterable of CParser, optional) – CParser whose definitions should be included.


	replace (dict [https://docs.python.org/3/library/stdtypes.html#dict], optional) – Specify som string replacements to perform before parsing. Format is
{‘searchStr’: ‘replaceStr’, …}


	process_all (bool [https://docs.python.org/3/library/functions.html#bool], optional) – Flag indicating whether files should be parsed immediatly. True by
default.


	cache (unicode, optional) – Path of the cache file from which to load definitions/to which save
definitions as parsing is an expensive operation.


	check_cache_validity (bool [https://docs.python.org/3/library/functions.html#bool], optional) – Flag indicating whether to perform validity checking when using a cache file. This is useful
in a scenario where the python wrapper needs to be used without access to the headers


	kwargs – Extra parameters may be used to specify the starting state of the
parser. For example, one could provide a set of missing type
declarations by types={‘UINT’: (‘unsigned int’), ‘STRING’: (‘char’, 1)}
Similarly, preprocessor macros can be specified: macros={‘WINAPI’: ‘’}








Example

Create parser object, load two files

>>> p = CParser(['header1.h', 'header2.h'])





Remove comments, preprocess, and search for declarations

>>> p.process_ all()





Just to see what was successfully parsed from the files

>>> p.print_all()





Access parsed declarations

>>> all_values = p.defs['values']
>>> functionSignatures = p.defs['functions']





To see what was not successfully parsed

>>> unp = p.process_all(return_unparsed=True)
>>> for s in unp:
        print s






	
cache_version = 2

	




	
process_all(cache=None, return_unparsed=False, print_after_preprocess=False, check_cache_validity=True)[source]

	Remove comments, preprocess, and parse declarations from all files.

This operates in memory, and thus does not alter the original files.


	Parameters

	
	cache (unicode, optional) – File path where cached results are be stored or retrieved. The
cache is automatically invalidated if any of the arguments to
__init__ are changed, or if the C files are newer than the cache.


	return_unparsed (bool [https://docs.python.org/3/library/functions.html#bool], optional) – Passed directly to parse_defs.


	print_after_preprocess (bool [https://docs.python.org/3/library/functions.html#bool], optional) – If true prints the result of preprocessing each file.






	Returns

	results – List of the results from parse_defs.



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]










	
load_cache(cache_file, check_validity=False)[source]

	Load a cache file.

Used internally if cache is specified in process_all().


	Parameters

	
	cache_file (unicode) – Path of the file from which the cache should be loaded.


	check_validity (bool [https://docs.python.org/3/library/functions.html#bool], optional) – 
	If True, then run several checks before loading the cache:
	
	cache file must not be older than any source files


	cache file must not be older than this library file


	options recorded in cache must match options used to initialize
CParser















	Returns

	result – Did the loading succeeded.



	Return type

	bool [https://docs.python.org/3/library/functions.html#bool]










	
import_dict(data)[source]

	Import definitions from a dictionary.

The dict format should be the same as CParser.file_defs.
Used internally; does not need to be called manually.






	
write_cache(cache_file)[source]

	Store all parsed declarations to cache. Used internally.






	
find_headers(headers)[source]

	Try to find the specified headers.






	
load_file(path, replace=None)[source]

	Read a file, make replacements if requested.

Called by __init__, should not be called manually.


	Parameters

	
	path (unicode) – Path of the file to load.


	replace (dict [https://docs.python.org/3/library/stdtypes.html#dict], optional) – Dictionary containing strings to replace by the associated value
when loading the file.













	
print_all(filename=None)[source]

	Print everything parsed from files. Useful for debugging.


	Parameters

	filename (unicode, optional) – Name of the file whose definition should be printed.










	
remove_comments(path)[source]

	Remove all comments from file.

Operates in memory, does not alter the original files.






	
preprocess(path)[source]

	Scan named file for preprocessor directives, removing them while
expanding macros.

Operates in memory, does not alter the original files.

Currently support :
- conditionals : ifdef, ifndef, if, elif, else (defined can be used
in a if statement).
- definition : define, undef
- pragmas : pragma






	
eval_preprocessor_expr(expr)[source]

	




	
process_macro_defn(t)[source]

	Parse a #define macro and register the definition.






	
compile_fn_macro(text, args)[source]

	Turn a function macro spec into a compiled description.






	
expand_macros(line)[source]

	Expand all the macro expressions in a string.

Faulty calls to macro function are left untouched.






	
expand_fn_macro(name, text)[source]

	Replace a function macro.






	
parse_defs(path, return_unparsed=False)[source]

	Scan through the named file for variable, struct, enum, and function
declarations.


	Parameters

	
	path (unicode) – Path of the file to parse for definitions.


	return_unparsed (bool [https://docs.python.org/3/library/functions.html#bool], optional) – If true, return a string of all lines that failed to match (for
debugging purposes).






	Returns

	tokens – Entire tree of successfully parsed tokens.



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]










	
build_parser()[source]

	Builds the entire tree of parser elements for the C language (the
bits we support, anyway).






	
process_declarator(decl)[source]

	Process a declarator (without base type) and return a tuple
(name, [modifiers])

See process_type(…) for more information.






	
process_type(typ, decl)[source]

	Take a declarator + base type and return a serialized name/type
description.

The description will be a list of elements (name, [basetype, modifier,
modifier, …]):


	name is the string name of the declarator or None for an abstract
declarator


	basetype is the string representing the base type


	modifiers can be:



	*    : pointer (multiple pointers *** allowed)


	&    : reference


	__X  : calling convention (windows only). X can be cdecl or
stdcall


	list   : array. Value(s) indicate the length of each array, -1
for incomplete type.


	tuple  : function, items are the output of processType for each
function argument.











Examples


	int x[10]               =>  (‘x’, [‘int’, [10], ‘’])


	char fn(int x)           =>  (‘fn’, [‘char’, [(‘x’, [‘int’])]])


	struct s (*)(int, int*)  =>
(None, [“struct s”, ((None, [‘int’]), (None, [‘int’, ‘*’])), ‘*’])









	
process_enum(s, l, t)[source]

	




	
process_function(s, l, t)[source]

	Build a function definition from the parsing tokens.






	
packing_at(line)[source]

	Return the structure packing value at the given line number.






	
process_struct(s, l, t)[source]

	




	
process_variable(s, l, t)[source]

	




	
process_typedef(s, l, t)[source]

	




	
eval_expr(toks)[source]

	Evaluates expressions.

Currently only works for expressions that also happen to be valid
python expressions.






	
eval(expr, *args)[source]

	Just eval with a little extra robustness.






	
add_def(typ, name, val)[source]

	Add a definition of a specific type to both the definition set for
the current file and the global definition set.






	
rem_def(typ, name)[source]

	Remove a definition of a specific type to both the definition set
for the current file and the global definition set.






	
is_fund_type(typ)[source]

	Return True if this type is a fundamental C type, struct, or
union.

ATTENTION: This function is legacy and should be replaced by
Type.is_fund_type()






	
eval_type(typ)[source]

	Evaluate a named type into its fundamental type.

ATTENTION: This function is legacy and should be replaced by
Type.eval()






	
find(name)[source]

	Search all definitions for the given name.






	
find_text(text)[source]

	Search all file strings for text, return matching lines.












pyclibrary.errors module

Errors that can happen during parsing or binding.


	
exception pyclibrary.errors.PyCLibError[source]

	Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]

Base exception for all PyCLibrary exceptions.






	
exception pyclibrary.errors.DefinitionError[source]

	Bases: pyclibrary.errors.PyCLibError

Excepion signaling that one definition found in the header is malformed
or meaningless.








pyclibrary.init module

Initialisation routines.

Those should be run before creating a CParser and can be run only once. They
are used to declare additional types and modifiers for the parser.


	
pyclibrary.init.init(extra_types=None, extra_modifiers=None)[source]

	Init CParser and CLibrary classes.


	Parameters

	
	extra_types (dict [https://docs.python.org/3/library/stdtypes.html#dict], optional) – typeName->c_type pairs to extend typespace.


	extra_modifiers (list [https://docs.python.org/3/library/stdtypes.html#list], optional) – List of modifiers, such as ‘__stdcall’.













	
pyclibrary.init.auto_init(extra_types=None, extra_modifiers=None, os=None)[source]

	Init CParser and CLibrary classes based on the targeted OS.


	Parameters

	
	extra_types (dict [https://docs.python.org/3/library/stdtypes.html#dict], optional) – Extra typeName->c_type pairs to extend typespace.


	extra_modifiers (list [https://docs.python.org/3/library/stdtypes.html#list], optional) – List of extra modifiers, such as ‘__stdcall’.


	os ({'win32', 'linux2', 'darwin'}, optional) – OS for which to prepare the system. If not specified sys is used to
identify the OS.















pyclibrary.utils module

Utility functions to retrieve headers or library path and architecture.

Most of those function have been taken or adapted from the ones found in
PyVISA.


Functions

find_header : Find the path to a header file.
find_library : Find the path to a shared library from its name.


	
pyclibrary.utils.add_header_locations(dir_list)[source]

	Add directories in which to look for header files.






	
pyclibrary.utils.find_header(h_name, dirs=None)[source]

	Look for a header file.

Headers are looked for in the directories specified by the user using the
add_header_locations function, in the headers directory of PyCLibrary, and
in the standards locations according to the operation system.


	Parameters

	
	h_name (unicode) – Name of the header to retrieve (should include the “.h”)


	dirs (list [https://docs.python.org/3/library/stdtypes.html#list], optional) – List of directory which should be searched for the header in addition
to the default ones.






	Returns

	path – Path to the header file.



	Return type

	unicode





:raises OSError : if no matching file can be found.:






	
pyclibrary.utils.add_library_locations(dir_list)[source]

	Add directories in which to look for libraries.






	
pyclibrary.utils.find_library(name, dirs=None)[source]

	Look for a library file.

Libraries are looked for in the directories specified by the user using the
add_library_locations function, and using the find_library function found
the thirdparty package.


	Parameters

	
	name (unicode) – Name of the library to retrieve (should include the extension)


	dirs (list [https://docs.python.org/3/library/stdtypes.html#list], optional) – List of directory which should be searched for the library before
ressorting to using thirdparty.find_library.






	Returns

	path – Path to the library file.



	Return type

	unicode





:raises OSError : if no matching file can be found.:






	
class pyclibrary.utils.LibraryPath(path, found_by='auto')[source]

	Bases: str [https://docs.python.org/3/library/stdtypes.html#str]


	
property arch

	




	
property is_32bit

	




	
property is_64bit

	




	
property bitness

	








	
pyclibrary.utils.get_arch(filename)[source]

	




	
pyclibrary.utils.get_shared_library_arch(filename)[source]

	




	
pyclibrary.utils.check_output(*popenargs, **kwargs)[source]

	Run command with arguments and return its output as a byte string.

Backported from Python 2.7 as it’s implemented as pure python on stdlib.

>>> check_output(['/usr/bin/python', '--version'])
Python 2.6.2



















            

          

      

      

    

  

    
      
          
            
  
pyclibrary.backends package


Submodules


pyclibrary.backends.ctypes module

Proxy to both CHeader and ctypes, allowing automatic type conversion and
function calling based on C header definitions.


	
pyclibrary.backends.ctypes.make_mess(mess)[source]

	




	
class pyclibrary.backends.ctypes.CTypesCLibrary(lib, *args, **kwargs)[source]

	Bases: pyclibrary.c_library.CLibrary

The CLibrary class is intended to automate much of the work in using
ctypes by integrating header file definitions from CParser.


	This class serves as a proxy to a ctypes object, adding a few features:
	
	allows easy access to values defined via CParser


	automatic type conversions for function calls using CParser function
signatures


	creates ctype classes based on type definitions from CParser






	Initialize using a ctypes shared object and a CParser:
	headers = CParser.winDefs()
lib = CLibrary(windll.User32, headers)



	There are 3 ways to access library elements:
	
	lib(type, name):
	type can be one of ‘values’, ‘functions’, ‘types’, ‘structs’,
‘unions’, or ‘enums’. Returns an object matching name. For values,
the value from the headers is returned. For functions, a callable
object is returned that handles automatic type conversion for
arguments and return values. For structs, types, and enums, a
ctypes class is returned matching the type specified.



	lib.name:
	searches in order through values, functions, types, structs,
unions, and enums from header definitions and returns an object for
the first match found. The object returned is the same as returned
by lib(type, name). This is the preferred way to access elements
from CLibrary, but may not work in some situations (for example, if
a struct and variable share the same name).



	lib[type]:
	Accesses the header definitions directly, returns definition
dictionaries based on the type requested. This is equivalent to
headers.defs[type].










	Parameters

	
	lib – Library object.


	headers (CParser) – CParser holding all the definitions.


	prefix (unicode) – Prefix to remove from all definitions.


	fix_case (bool [https://docs.python.org/3/library/functions.html#bool]) – Should name be converted from camelCase to python PEP8 compliants
names.









	
Null = <object object>

	Balise to use when a NULL pointer is needed






	
backend = 'ctypes'

	Id of the backend










	
pyclibrary.backends.ctypes.init_clibrary(extra_types={})[source]

	




	
pyclibrary.backends.ctypes.identify_library(lib)[source]

	




	
pyclibrary.backends.ctypes.get_library_path(lib)[source]
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  Source code for weakref

"""Weak reference support for Python.

This module is an implementation of PEP 205:

http://www.python.org/dev/peps/pep-0205/
"""

# Naming convention: Variables named "wr" are weak reference objects;
# they are called this instead of "ref" to avoid name collisions with
# the module-global ref() function imported from _weakref.

from _weakref import (
     getweakrefcount,
     getweakrefs,
     ref,
     proxy,
     CallableProxyType,
     ProxyType,
     ReferenceType,
     _remove_dead_weakref)

from _weakrefset import WeakSet, _IterationGuard

import _collections_abc  # Import after _weakref to avoid circular import.
import sys
import itertools

ProxyTypes = (ProxyType, CallableProxyType)

__all__ = ["ref", "proxy", "getweakrefcount", "getweakrefs",
           "WeakKeyDictionary", "ReferenceType", "ProxyType",
           "CallableProxyType", "ProxyTypes", "WeakValueDictionary",
           "WeakSet", "WeakMethod", "finalize"]


class WeakMethod(ref):
    """
    A custom `weakref.ref` subclass which simulates a weak reference to
    a bound method, working around the lifetime problem of bound methods.
    """

    __slots__ = "_func_ref", "_meth_type", "_alive", "__weakref__"

    def __new__(cls, meth, callback=None):
        try:
            obj = meth.__self__
            func = meth.__func__
        except AttributeError:
            raise TypeError("argument should be a bound method, not {}"
                            .format(type(meth))) from None
        def _cb(arg):
            # The self-weakref trick is needed to avoid creating a reference
            # cycle.
            self = self_wr()
            if self._alive:
                self._alive = False
                if callback is not None:
                    callback(self)
        self = ref.__new__(cls, obj, _cb)
        self._func_ref = ref(func, _cb)
        self._meth_type = type(meth)
        self._alive = True
        self_wr = ref(self)
        return self

    def __call__(self):
        obj = super().__call__()
        func = self._func_ref()
        if obj is None or func is None:
            return None
        return self._meth_type(func, obj)

    def __eq__(self, other):
        if isinstance(other, WeakMethod):
            if not self._alive or not other._alive:
                return self is other
            return ref.__eq__(self, other) and self._func_ref == other._func_ref
        return False

    def __ne__(self, other):
        if isinstance(other, WeakMethod):
            if not self._alive or not other._alive:
                return self is not other
            return ref.__ne__(self, other) or self._func_ref != other._func_ref
        return True

    __hash__ = ref.__hash__


class WeakValueDictionary(_collections_abc.MutableMapping):
    """Mapping class that references values weakly.

    Entries in the dictionary will be discarded when no strong
    reference to the value exists anymore
    """
    # We inherit the constructor without worrying about the input
    # dictionary; since it uses our .update() method, we get the right
    # checks (if the other dictionary is a WeakValueDictionary,
    # objects are unwrapped on the way out, and we always wrap on the
    # way in).

    def __init__(*args, **kw):
        if not args:
            raise TypeError("descriptor '__init__' of 'WeakValueDictionary' "
                            "object needs an argument")
        self, *args = args
        if len(args) > 1:
            raise TypeError('expected at most 1 arguments, got %d' % len(args))
        def remove(wr, selfref=ref(self), _atomic_removal=_remove_dead_weakref):
            self = selfref()
            if self is not None:
                if self._iterating:
                    self._pending_removals.append(wr.key)
                else:
                    # Atomic removal is necessary since this function
                    # can be called asynchronously by the GC
                    _atomic_removal(self.data, wr.key)
        self._remove = remove
        # A list of keys to be removed
        self._pending_removals = []
        self._iterating = set()
        self.data = {}
        self.update(*args, **kw)

    def _commit_removals(self):
        l = self._pending_removals
        d = self.data
        # We shouldn't encounter any KeyError, because this method should
        # always be called *before* mutating the dict.
        while l:
            key = l.pop()
            _remove_dead_weakref(d, key)

    def __getitem__(self, key):
        if self._pending_removals:
            self._commit_removals()
        o = self.data[key]()
        if o is None:
            raise KeyError(key)
        else:
            return o

    def __delitem__(self, key):
        if self._pending_removals:
            self._commit_removals()
        del self.data[key]

    def __len__(self):
        if self._pending_removals:
            self._commit_removals()
        return len(self.data)

    def __contains__(self, key):
        if self._pending_removals:
            self._commit_removals()
        try:
            o = self.data[key]()
        except KeyError:
            return False
        return o is not None

    def __repr__(self):
        return "<%s at %#x>" % (self.__class__.__name__, id(self))

    def __setitem__(self, key, value):
        if self._pending_removals:
            self._commit_removals()
        self.data[key] = KeyedRef(value, self._remove, key)

    def copy(self):
        if self._pending_removals:
            self._commit_removals()
        new = WeakValueDictionary()
        with _IterationGuard(self):
            for key, wr in self.data.items():
                o = wr()
                if o is not None:
                    new[key] = o
        return new

    __copy__ = copy

    def __deepcopy__(self, memo):
        from copy import deepcopy
        if self._pending_removals:
            self._commit_removals()
        new = self.__class__()
        with _IterationGuard(self):
            for key, wr in self.data.items():
                o = wr()
                if o is not None:
                    new[deepcopy(key, memo)] = o
        return new

    def get(self, key, default=None):
        if self._pending_removals:
            self._commit_removals()
        try:
            wr = self.data[key]
        except KeyError:
            return default
        else:
            o = wr()
            if o is None:
                # This should only happen
                return default
            else:
                return o

    def items(self):
        if self._pending_removals:
            self._commit_removals()
        with _IterationGuard(self):
            for k, wr in self.data.items():
                v = wr()
                if v is not None:
                    yield k, v

    def keys(self):
        if self._pending_removals:
            self._commit_removals()
        with _IterationGuard(self):
            for k, wr in self.data.items():
                if wr() is not None:
                    yield k

    __iter__ = keys

    def itervaluerefs(self):
        """Return an iterator that yields the weak references to the values.

        The references are not guaranteed to be 'live' at the time
        they are used, so the result of calling the references needs
        to be checked before being used.  This can be used to avoid
        creating references that will cause the garbage collector to
        keep the values around longer than needed.

        """
        if self._pending_removals:
            self._commit_removals()
        with _IterationGuard(self):
            yield from self.data.values()

    def values(self):
        if self._pending_removals:
            self._commit_removals()
        with _IterationGuard(self):
            for wr in self.data.values():
                obj = wr()
                if obj is not None:
                    yield obj

    def popitem(self):
        if self._pending_removals:
            self._commit_removals()
        while True:
            key, wr = self.data.popitem()
            o = wr()
            if o is not None:
                return key, o

    def pop(self, key, *args):
        if self._pending_removals:
            self._commit_removals()
        try:
            o = self.data.pop(key)()
        except KeyError:
            o = None
        if o is None:
            if args:
                return args[0]
            else:
                raise KeyError(key)
        else:
            return o

    def setdefault(self, key, default=None):
        try:
            o = self.data[key]()
        except KeyError:
            o = None
        if o is None:
            if self._pending_removals:
                self._commit_removals()
            self.data[key] = KeyedRef(default, self._remove, key)
            return default
        else:
            return o

    def update(*args, **kwargs):
        if not args:
            raise TypeError("descriptor 'update' of 'WeakValueDictionary' "
                            "object needs an argument")
        self, *args = args
        if len(args) > 1:
            raise TypeError('expected at most 1 arguments, got %d' % len(args))
        dict = args[0] if args else None
        if self._pending_removals:
            self._commit_removals()
        d = self.data
        if dict is not None:
            if not hasattr(dict, "items"):
                dict = type({})(dict)
            for key, o in dict.items():
                d[key] = KeyedRef(o, self._remove, key)
        if len(kwargs):
            self.update(kwargs)

    def valuerefs(self):
        """Return a list of weak references to the values.

        The references are not guaranteed to be 'live' at the time
        they are used, so the result of calling the references needs
        to be checked before being used.  This can be used to avoid
        creating references that will cause the garbage collector to
        keep the values around longer than needed.

        """
        if self._pending_removals:
            self._commit_removals()
        return list(self.data.values())


class KeyedRef(ref):
    """Specialized reference that includes a key corresponding to the value.

    This is used in the WeakValueDictionary to avoid having to create
    a function object for each key stored in the mapping.  A shared
    callback object can use the 'key' attribute of a KeyedRef instead
    of getting a reference to the key from an enclosing scope.

    """

    __slots__ = "key",

    def __new__(type, ob, callback, key):
        self = ref.__new__(type, ob, callback)
        self.key = key
        return self

    def __init__(self, ob, callback, key):
        super().__init__(ob, callback)


class WeakKeyDictionary(_collections_abc.MutableMapping):
    """ Mapping class that references keys weakly.

    Entries in the dictionary will be discarded when there is no
    longer a strong reference to the key. This can be used to
    associate additional data with an object owned by other parts of
    an application without adding attributes to those objects. This
    can be especially useful with objects that override attribute
    accesses.
    """

    def __init__(self, dict=None):
        self.data = {}
        def remove(k, selfref=ref(self)):
            self = selfref()
            if self is not None:
                if self._iterating:
                    self._pending_removals.append(k)
                else:
                    del self.data[k]
        self._remove = remove
        # A list of dead weakrefs (keys to be removed)
        self._pending_removals = []
        self._iterating = set()
        self._dirty_len = False
        if dict is not None:
            self.update(dict)

    def _commit_removals(self):
        # NOTE: We don't need to call this method before mutating the dict,
        # because a dead weakref never compares equal to a live weakref,
        # even if they happened to refer to equal objects.
        # However, it means keys may already have been removed.
        l = self._pending_removals
        d = self.data
        while l:
            try:
                del d[l.pop()]
            except KeyError:
                pass

    def _scrub_removals(self):
        d = self.data
        self._pending_removals = [k for k in self._pending_removals if k in d]
        self._dirty_len = False

    def __delitem__(self, key):
        self._dirty_len = True
        del self.data[ref(key)]

    def __getitem__(self, key):
        return self.data[ref(key)]

    def __len__(self):
        if self._dirty_len and self._pending_removals:
            # self._pending_removals may still contain keys which were
            # explicitly removed, we have to scrub them (see issue #21173).
            self._scrub_removals()
        return len(self.data) - len(self._pending_removals)

    def __repr__(self):
        return "<%s at %#x>" % (self.__class__.__name__, id(self))

    def __setitem__(self, key, value):
        self.data[ref(key, self._remove)] = value

    def copy(self):
        new = WeakKeyDictionary()
        with _IterationGuard(self):
            for key, value in self.data.items():
                o = key()
                if o is not None:
                    new[o] = value
        return new

    __copy__ = copy

    def __deepcopy__(self, memo):
        from copy import deepcopy
        new = self.__class__()
        with _IterationGuard(self):
            for key, value in self.data.items():
                o = key()
                if o is not None:
                    new[o] = deepcopy(value, memo)
        return new

    def get(self, key, default=None):
        return self.data.get(ref(key),default)

    def __contains__(self, key):
        try:
            wr = ref(key)
        except TypeError:
            return False
        return wr in self.data

    def items(self):
        with _IterationGuard(self):
            for wr, value in self.data.items():
                key = wr()
                if key is not None:
                    yield key, value

    def keys(self):
        with _IterationGuard(self):
            for wr in self.data:
                obj = wr()
                if obj is not None:
                    yield obj

    __iter__ = keys

    def values(self):
        with _IterationGuard(self):
            for wr, value in self.data.items():
                if wr() is not None:
                    yield value

    def keyrefs(self):
        """Return a list of weak references to the keys.

        The references are not guaranteed to be 'live' at the time
        they are used, so the result of calling the references needs
        to be checked before being used.  This can be used to avoid
        creating references that will cause the garbage collector to
        keep the keys around longer than needed.

        """
        return list(self.data)

    def popitem(self):
        self._dirty_len = True
        while True:
            key, value = self.data.popitem()
            o = key()
            if o is not None:
                return o, value

    def pop(self, key, *args):
        self._dirty_len = True
        return self.data.pop(ref(key), *args)

    def setdefault(self, key, default=None):
        return self.data.setdefault(ref(key, self._remove),default)

    def update(self, dict=None, **kwargs):
        d = self.data
        if dict is not None:
            if not hasattr(dict, "items"):
                dict = type({})(dict)
            for key, value in dict.items():
                d[ref(key, self._remove)] = value
        if len(kwargs):
            self.update(kwargs)


class finalize:
    """Class for finalization of weakrefable objects

    finalize(obj, func, *args, **kwargs) returns a callable finalizer
    object which will be called when obj is garbage collected. The
    first time the finalizer is called it evaluates func(*arg, **kwargs)
    and returns the result. After this the finalizer is dead, and
    calling it just returns None.

    When the program exits any remaining finalizers for which the
    atexit attribute is true will be run in reverse order of creation.
    By default atexit is true.
    """

    # Finalizer objects don't have any state of their own.  They are
    # just used as keys to lookup _Info objects in the registry.  This
    # ensures that they cannot be part of a ref-cycle.

    __slots__ = ()
    _registry = {}
    _shutdown = False
    _index_iter = itertools.count()
    _dirty = False
    _registered_with_atexit = False

    class _Info:
        __slots__ = ("weakref", "func", "args", "kwargs", "atexit", "index")

    def __init__(*args, **kwargs):
        if len(args) >= 3:
            self, obj, func, *args = args
        elif not args:
            raise TypeError("descriptor '__init__' of 'finalize' object "
                            "needs an argument")
        else:
            if 'func' not in kwargs:
                raise TypeError('finalize expected at least 2 positional '
                                'arguments, got %d' % (len(args)-1))
            func = kwargs.pop('func')
            if len(args) >= 2:
                self, obj, *args = args
            else:
                if 'obj' not in kwargs:
                    raise TypeError('finalize expected at least 2 positional '
                                    'arguments, got %d' % (len(args)-1))
                obj = kwargs.pop('obj')
                self, *args = args
        args = tuple(args)

        if not self._registered_with_atexit:
            # We may register the exit function more than once because
            # of a thread race, but that is harmless
            import atexit
            atexit.register(self._exitfunc)
            finalize._registered_with_atexit = True
        info = self._Info()
        info.weakref = ref(obj, self)
        info.func = func
        info.args = args
        info.kwargs = kwargs or None
        info.atexit = True
        info.index = next(self._index_iter)
        self._registry[self] = info
        finalize._dirty = True

    def __call__(self, _=None):
        """If alive then mark as dead and return func(*args, **kwargs);
        otherwise return None"""
        info = self._registry.pop(self, None)
        if info and not self._shutdown:
            return info.func(*info.args, **(info.kwargs or {}))

    def detach(self):
        """If alive then mark as dead and return (obj, func, args, kwargs);
        otherwise return None"""
        info = self._registry.get(self)
        obj = info and info.weakref()
        if obj is not None and self._registry.pop(self, None):
            return (obj, info.func, info.args, info.kwargs or {})

    def peek(self):
        """If alive then return (obj, func, args, kwargs);
        otherwise return None"""
        info = self._registry.get(self)
        obj = info and info.weakref()
        if obj is not None:
            return (obj, info.func, info.args, info.kwargs or {})

    @property
    def alive(self):
        """Whether finalizer is alive"""
        return self in self._registry

    @property
    def atexit(self):
        """Whether finalizer should be called at exit"""
        info = self._registry.get(self)
        return bool(info) and info.atexit

    @atexit.setter
    def atexit(self, value):
        info = self._registry.get(self)
        if info:
            info.atexit = bool(value)

    def __repr__(self):
        info = self._registry.get(self)
        obj = info and info.weakref()
        if obj is None:
            return '<%s object at %#x; dead>' % (type(self).__name__, id(self))
        else:
            return '<%s object at %#x; for %r at %#x>' % \
                (type(self).__name__, id(self), type(obj).__name__, id(obj))

    @classmethod
    def _select_for_exit(cls):
        # Return live finalizers marked for exit, oldest first
        L = [(f,i) for (f,i) in cls._registry.items() if i.atexit]
        L.sort(key=lambda item:item[1].index)
        return [f for (f,i) in L]

    @classmethod
    def _exitfunc(cls):
        # At shutdown invoke finalizers for which atexit is true.
        # This is called once all other non-daemonic threads have been
        # joined.
        reenable_gc = False
        try:
            if cls._registry:
                import gc
                if gc.isenabled():
                    reenable_gc = True
                    gc.disable()
                pending = None
                while True:
                    if pending is None or finalize._dirty:
                        pending = cls._select_for_exit()
                        finalize._dirty = False
                    if not pending:
                        break
                    f = pending.pop()
                    try:
                        # gc is disabled, so (assuming no daemonic
                        # threads) the following is the only line in
                        # this function which might trigger creation
                        # of a new finalizer
                        f()
                    except Exception:
                        sys.excepthook(*sys.exc_info())
                    assert f not in cls._registry
        finally:
            # prevent any more finalizers from executing during shutdown
            finalize._shutdown = True
            if reenable_gc:
                gc.enable()




            

          

      

      

    

  

    
      
          
            
  Source code for pyclibrary.c_library

# -*- coding: utf-8 -*-
# -----------------------------------------------------------------------------
# Copyright 2015-2020 by PyCLibrary Authors, see AUTHORS for more details.
#
# Distributed under the terms of the MIT/X11 license.
#
# The full license is in the file LICENCE, distributed with this software.
# -----------------------------------------------------------------------------
"""
Proxy to library object, allowing automatic type conversion and
function calling based on C header definitions.

"""
import logging
import sys
import os
from inspect import cleandoc
from weakref import WeakValueDictionary
from threading import RLock

from .utils import find_library, LibraryPath
from .c_parser import CParser

logger = logging.getLogger(__name__)


[docs]def make_mess(mess):
    return cleandoc(mess).replace('\n', ' ')



[docs]class CLibraryMeta(type):
    """Meta class responsible for determining the backend and ensuring no
    duplicates libraries exists.

    """
    backends = {}
    libs = WeakValueDictionary()

    def __new__(meta, name, bases, dct):
        if name == 'CLibrary':
            return super(CLibraryMeta, meta).__new__(meta, name, bases, dct)
        if 'backend' not in dct:
            mess = make_mess('''{} does not declare a backend name, it cannot
                              be registered.''')
            logger.warning(mess.format(name))
            return None

        cls = super(CLibraryMeta, meta).__new__(meta, name, bases, dct)
        meta.backends[cls.backend] = cls

        return cls

    def __call__(cls, lib, *args, **kwargs):

        # Identify the library path.
        if isinstance(lib, str):
            if os.sep not in lib:
                lib_path = find_library(lib).path
            else:
                lib_path = os.path.realpath(lib)
                assert os.path.isfile(lib_path),\
                    'Provided path does not point to a file'
            backend_cls = cls.backends[kwargs.get('backend', 'ctypes')]

            lib_arch = LibraryPath(lib_path).arch
            py_bitness = 64 if sys.maxsize > 2**32 else 32
            if lib_arch and py_bitness not in lib_arch:
                raise OSError("Library bitness does not match Python's")
            lib = lib_path
        else:
            from .backends import identify_library, get_library_path
            backend = identify_library(lib)
            backend_cls = cls.backends[backend]
            lib_path = get_library_path(lib, backend)

        # Check whether or not this library has already been opened.
        if lib_path in cls.libs:
            return cls.libs[lib_path]

        else:
            obj = super(CLibraryMeta, backend_cls).__call__(lib, *args,
                                                            **kwargs)
            cls.libs[lib_path] = obj
            return obj



[docs]class CLibrary(object, metaclass=CLibraryMeta):
    """The CLibrary class is intended to automate much of the work in using
    ctypes by integrating header file definitions from CParser. This class
    serves as a proxy to a backend, adding a few features:

        - allows easy access to values defined via CParser.
        - automatic type conversions for function calls using CParser function
          signatures.
        - creates ctype classes based on type definitions from CParser.

    Initialize using a ctypes shared object and a CParser:
    >>> headers = CParser.winDefs()
    >>> lib = CLibrary(windll.User32, headers)

    There are 3 ways to access library elements:

    - lib(type, name):
        type can be one of 'values', 'functions', 'types', 'structs',
        'unions', or 'enums'. Returns an object matching name. For values,
        the value from the headers is returned. For functions, a callable
        object is returned that handles automatic type conversion for
        arguments and return values. For structs, types, and enums, a
        ctypes class is returned matching the type specified.

    - lib.name:
        searches in order through values, functions, types, structs,
        unions, and enums from header definitions and returns an object for
        the first match found. The object returned is the same as returned
        by lib(type, name). This is the preferred way to access elements
        from CLibrary, but may not work in some situations (for example, if
        a struct and variable share the same name).

    - lib[type]:
        Accesses the header definitions directly, returns definition
        dictionaries based on the type requested. This is equivalent to
        headers.defs[type].

    Parameters
    ----------
    lib:
        Library object.

    headers : unicode or CParser
        Path to the header files or CParser holding all the definitions.

    prefix : unicode, optional
        Prefix to remove from all definitions.

    lock_calls : bool, optional
        Whether or not to lock the calls to the underlying library. This should
        be used only if the underlying library is not thread safe.

    convention : {'cdll', 'windll', 'oledll'}
        Calling convention to use. Not all backends supports all calling
        conventions.

    backend : unicode, optional
        Name of the backend to use. This is ignored if an already initialised
        library object is passed.
        NB : this kwarg is used by the metaclass.

    kwargs :
        Additional keywords argument which are passed to the CParser if one
        is created.

    """
    #: Private flag allowing to know if the class has been initiliased.
    _init = False

    #: Balise to use when a NULL pointer is needed
    Null = object()

    def __init__(self, lib, headers, prefix=None, lock_calls=False,
                 convention='cdll', backend='ctypes', **kwargs):
        # name everything using underscores to avoid name collisions with
        # library

        # Build or store the parser from the header files.
        if isinstance(headers, list):
            self._headers_ = self._build_parser(headers, kwargs)
        elif isinstance(headers, CParser):
            self._headers_ = headers
        else:
            msg = 'Expected a CParser instance or list for headers, not {}'
            raise ValueError(msg.format(type(headers)))
        self._defs_ = self._headers_.defs

        # Create or store the internal representation of the library.
        if isinstance(lib, str):
            self._lib_ = self._link_library(lib, convention)
        else:
            self._lib_ = lib

        # Store the list of prefix.
        if prefix is None:
            self._prefix_ = []
        elif isinstance(prefix, list):
            self._prefix_ = prefix
        else:
            self._prefix_ = [prefix]

        self._lock_calls_ = lock_calls
        if lock_calls:
            self._lock_ = RLock()

        self._objs_ = {}
        for k in ['values', 'functions', 'types', 'structs', 'unions',
                  'enums']:
            self._objs_[k] = {}
        self._all_objs_ = {}
        self._structs_ = {}
        self._unions_ = {}

    def __call__(self, typ, name):
        if typ not in self._objs_:
            typs = self._objs_.keys()
            raise KeyError("Type must be one of {}".format(typs))

        if name not in self._objs_[typ]:
            self._objs_[typ][name] = self._make_obj_(typ, name)

        return self._objs_[typ][name]

    def __getattr__(self, name):
        """Used to retrieve any type of definition from the headers.

        Searches for the name in this order:
        values, functions, types, structs, unions, enums.

        """
        if name not in self._all_objs_:
            names = self._all_names_(name)
            for k in ['values', 'functions', 'types', 'structs', 'unions',
                      'enums', None]:
                if k is None:
                    raise NameError(name)
                obj = None
                for n in names:
                    if n in self._defs_[k]:
                        obj = self(k, n)
                        break
                if obj is not None:
                    break
            self._all_objs_[name] = obj
        return self._all_objs_[name]

    def __getitem__(self, name):
        """Used to retrieve a specific dictionary from the headers.

        """
        return self._defs_[name]

    # --- Private API ---------------------------------------------------------

    def _all_names_(self, name):
        """Build a list of all possible names by taking into account that
        the user omitted a prefix.

        """
        return [name] + [p + name for p in self._prefix_]

    def _make_obj_(self, typ, name):
        """Build the correct C-like object from the header definitions.

        """
        names = self._all_names_(name)
        objs = self._objs_[typ]

        for n in names:
            if n in objs:
                return self.objs[n]

        for n in names:  # try with and without prefix
            if (n not in self._defs_[typ] and
                not (typ in ['structs', 'unions', 'enums'] and
                     n in self._defs_['types'])):
                continue

            if typ == 'values':
                return self._defs_[typ][n]
            elif typ == 'functions':
                return self._get_function(n)
            elif typ == 'types':
                obj = self._defs_[typ][n]
                return self._get_type(obj)
            elif typ == 'structs':
                return self._get_struct('structs', n)
            elif typ == 'unions':
                return self._get_struct('unions', n)
            elif typ == 'enums':
                # Allow automatic resolving of typedefs that alias enums
                if n not in self._defs_['enums']:
                    if n not in self._defs_['types']:
                        raise KeyError('No enums named "{}"'.format(n))
                    typ = self._headers_.eval_type([n])[0]
                    if typ[:5] != 'enum ':
                        raise KeyError('No enums named "{}"'.format(n))
                    # Look up internal name of enum
                    n = self._defs_['types'][typ][1]
                obj = self._defs_['enums'][n]

                return obj
            else:
                raise KeyError("Unknown type {}".format(typ))

        raise NameError(name)

    def __repr__(self):
        return "<CLibrary instance: %s>" % str(self._lib_)

    def _build_parser(self, headers, kwargs):
        """Find the headers and parse them to extract the definitions.

        """
        return CParser(headers, **kwargs)

    def _link_library(self, lib_path, convention):
        """Find and link the external librairy if only a path was provided.

        Parameters
        ----------
        lib_path : unicode
            Path to the library to link.

        convention : {'cdll', 'windll', 'oleddl'}
            Calling convention to use.

        """
        raise NotImplementedError()

    def _extract_val_(self, obj):
        """Extract a python representation from a function return value.

        """
        raise NotImplementedError()

    def _get_function(self, func_name):
        """Return a CFuntion instance.

        """
        try:
            func = getattr(self._lib_, func_name)
        except:
            mess = "Function name '{}' appears in headers but not in library!"
            raise KeyError(mess.format(func_name))

        return CFunction(self, func, self._defs_['functions'][func_name],
                         func_name, self._lock_calls_)

    def _init_function(self, function):
        """Finish the function wrapper initialisation.

        This is expected to be implemented by backends for which the default
        behavior is not sufficient.

        """
        pass

    def _get_type(self, typ, pointers=True):
        """Return an object representing the named type.

        If pointers is True, the class returned includes all pointer/array
        specs provided. Otherwise, the class returned is just the base type
        with no pointers.

        """
        raise NotImplementedError()

    def _get_struct(self, str_type, str_name):
        """Return an object representing the named structure or union.

        """
        raise NotImplementedError()

    def _get_pointer(self, arg_type):
        """Build an uninitialised pointer for the given type.

        """
        raise NotImplementedError()

    def _get_array(self, typ, size, obj):
        """Build an array of the specified type and size.

        """
        raise NotImplementedError()

    def _resolve_struct_alias(self, str_type, str_name):
        """Resolve struct name--typedef aliases.

        """
        if str_name not in self._defs_[str_type]:

            if str_name not in self._defs_['types']:
                mess = 'No struct/union named "{}"'
                raise KeyError(mess.format(str_name))

            typ = self._headers_.eval_type([str_name])[0]
            if typ[:7] != 'struct ' and typ[:6] != 'union ':
                mess = 'No struct/union named "{}"'
                raise KeyError(mess.format(str_name))

            return self._defs_['types'][typ][1]

        else:
            return str_name



[docs]class CFunction(object):
    """Wrapper object for a function from the library.

    """
    def __init__(self, lib, func, sig, name, lock_call):

        self.lock_call = lock_call
        self.lib = lib
        self.func = func

        # looks like [return_type, [(argName, type, default),
        #                           (argName, type, default), ...]]
        self.sig = list(sig)

        # remove void args from list
        self.sig[1] = [s for s in sig[1] if s[1] != ('void',)]
        for conv in ['__stdcall', '__cdecl']:
            if conv in self.sig[0]:
                self.sig[0].remove(conv)
        self.name = name
        self.res_type = lib._get_type(self.sig[0])
        self.arg_types = [lib._get_type(s[1]) for s in self.sig[1]]
        self.req_args = [x[0] for x in self.sig[1] if x[2] is None]
        # Mapping from argument names to indices
        self.arg_inds = {s[0]: i for i, s in enumerate(self.sig[1])}

        self.lib._init_function(self)

    def __call__(self, *args, **kwargs):
        """Invoke the SO or dll function referenced, converting all arguments
        to the correct type.

        Keyword arguments are allowed as long as the header specifies the
        argument names. Arguments which are passed byref may be omitted
        entirely, and will be automaticaly generated. To pass a NULL pointer,
        give None as the argument.
        Returns the return value of the function call as well as all of the
        arguments (so that objects passed by reference can be retrieved).

        """
        # We'll need at least this many arguments.
        arg_list = [None] * max(len(self.req_args), len(args))

        # First fill in args
        for i in range(len(args)):
            if args[i] is None:
                arg_list[i] = self.lib.Null
            else:
                arg_list[i] = args[i]

        # Next fill in kwargs
        for k in kwargs:
            if k not in self.arg_inds:
                mess = "Function signature has no argument named '{}'"
                raise TypeError(mess.format(k))

            ind = self.arg_inds[k]
            # Stretch argument list if needed
            if ind >= len(arg_list):  #
                arg_list += [None] * (ind - len(arg_list) + 1)
            if kwargs[k] is None:
                arg_list[ind] = self.lib.Null
            else:
                arg_list[ind] = kwargs[k]

        guessed_args = []
        # Finally, fill in remaining arguments if they are pointers to
        # int/float/void*/struct values (we assume these are to be modified by
        # the function and their initial value is not important)
        missings = {i: arg for i, arg in enumerate(arg_list)
                    if arg is None or arg is self.lib.Null}
        for i, arg in missings.items():
            try:
                sig = self.sig[1][i][1]
                arg_type = self.lib._headers_.eval_type(sig)

                # request to build a null pointer
                if arg is self.lib.Null:
                    if len(arg_type) < 2:
                        mess = make_mess("""Cannot create NULL for
                                        non-pointer argument type: {}""")
                        raise TypeError(mess.format(arg_type))
                    arg_list[i] = self.lib._get_type(sig)()

                else:
                    arg_list[i] = self.lib._get_pointer(arg_type, sig)
                    guessed_args.append(i)

            except Exception:
                if sys.exc_info()[0] is not AssertionError:
                    raise
                mess = "Function call '{}' missing required argument {} {}"
                raise TypeError(mess.format(self.name, i,
                                            self.sig[1][i][0]))

        try:
            if self.lock_call:
                with self.lib.lock:
                    res = self.func(*arg_list)
            else:
                res = self.func(*arg_list)
        except Exception:
            logger.error("Function call failed. Signature is: {}".format(
                self.pretty_signature()))
            logger.error("Arguments: {}".format(arg_list))
            logger.error("Argtypes: {}".format(self.func.argtypes))
            raise

        cr = CallResult(self.lib, res, arg_list, self.sig,
                        guessed=guessed_args)
        return cr

[docs]    def arg_c_type(self, arg):
        """Return the type required for the specified argument.

        Parameters
        ----------
        arg : int or unicode
            Name or index of the argument whose type should be returned.

        """
        if isinstance(arg, str):
            arg = self.arg_inds[arg]
        return self.lib._get_type(self.sig[1][arg][1])


[docs]    def pretty_signature(self):
        args = (''.join(self.sig[0]), self.name,
                ', '.join(["{} {}".format(s[1], s[0])
                          for s in self.sig[1]])
                )
        return "{} {}({})".format(*args)




[docs]class CallResult(object):
    """Class for bundling results from C function calls.

    Allows access to the function  value as well as all of the arguments, since
    the function call will often return extra values via these arguments:

      - Original ctype objects can be accessed via result.rval or result.args
      - Python values carried by these objects can be accessed using ()

    To access values:

      - The return value: ()
      - The nth argument passed: [n]
      - The argument by name: ['name']
      - All values that were auto-generated: .auto()

    The class can also be used as an iterator, so that tuple unpacking is
    possible:

         >>> ret, (arg1, arg2) = lib.run_some_function(...)

    Attributes
    ----------
    lib: CLibrary
        Reference to the CLibrary to which the function that created this
        object balongs.

    rval :
        Value returned by the C function.

    args : tuple
        Arguments passed to the C function.

    sig :
        Signature of the function which created this object.

    guessed : tuple
        Pointers that were created on the fly.

    """
    def __init__(self, lib, rval, args, sig, guessed):
        self.lib = lib
        self.rval = rval        # return value of function call
        self.args = args        # list of arguments to function call
        self.sig = sig          # function signature
        self.guessed = guessed  # list of arguments that were auto-generated

    def __call__(self):
        if self.sig[0] == ['void']:
            return None
        return self.lib._extract_val_(self.rval)

    def __getitem__(self, n):
        if isinstance(n, int):
            arg = self.args[n]
        elif isinstance(n, str):
            n = self.find_arg(n)
            arg = self.args[n]
        else:
            raise ValueError("Index must be int or str.")

        if n in self.guessed:
            arg = arg[0]

        return self.lib._extract_val_(arg)

    def __setitem__(self, n, val):
        if type(n) is int:
            self.args[n] = val
        elif type(n) is str:
            ind = self.find_arg(n)
            self.args[ind] = val
        else:
            raise ValueError("Index must be int or str.")

[docs]    def find_arg(self, arg):
        """Find argument based on name.

        """
        for i, a in enumerate(self.sig[1]):
            if a[0] == arg:
                return i
        mess = make_mess("""Can't find argument '{}' in function signature.
                         Arguments are: {}""")
        raise KeyError(mess.format(arg, str([a[0] for a in self.sig[1]])))


    def __iter__(self):
        yield self()
        yield(self[i] for i in range(len(self.args)))

[docs]    def auto(self):
        """Return a list of all the auto-generated values.

        Pointers are dereferenced.

        """
        return [self[n] for n in self.guessed]




[docs]def cast_to(lib, obj, typ):
    """Cast obj to a new type.

    Parameters
    ----------
    lib : CLibrary
        Reference to the library to which the object 'belongs'. This is needed
        as the way to get the address depends on the backend.

    obj :
        Object whose address should be returned.

     type : type or string
        Type object or string which will be used to determine the type of
        the array elements.

    """
    return lib._cast_to(obj, typ)



[docs]def build_array(lib, typ, size, vals=None):
    """Build an array of the specified type and the specified size.

    Parameters
    ----------

    lib : CLibrary
        Reference to the library with which this object will be used. This is
        needed as the way to build the array depends on the backend.

    type : type or string
        Type object or string which will be used to determine the type of
        the array elements.

    size : int or tuple
        Dimensions of the array to create.

    vals : list, optional
        Initial values with which to fill the array.

    """
    return lib._get_array(typ, size, vals)





            

          

      

      

    

  

    
      
          
            
  Source code for pyclibrary.c_parser

# -*- coding: utf-8 -*-
# -----------------------------------------------------------------------------
# Copyright 2015-2020 by PyCLibrary Authors, see AUTHORS for more details.
#
# Distributed under the terms of the MIT/X11 license.
#
# The full license is in the file LICENCE, distributed with this software.
# -----------------------------------------------------------------------------
"""
Used for extracting data such as macro definitions, variables, typedefs, and
function signatures from C header files.

"""
import sys
import re
import os
import logging
from inspect import cleandoc
from traceback import format_exc

from .errors import DefinitionError
from .utils import find_header

# Import parsing elements
from pyparsing import \
    (ParserElement, ParseResults, Forward, Optional, Word, WordStart,
     WordEnd, Keyword, Regex, Literal, SkipTo, ZeroOrMore, OneOrMore,
     Group, LineEnd, quotedString, oneOf, nestedExpr,
     delimitedList, restOfLine, cStyleComment, alphas, alphanums, hexnums,
     lineno, Suppress)
ParserElement.enablePackrat()

logger = logging.getLogger(__name__)


__all__ = ['win_defs', 'CParser']


class Type(tuple):
    """
    Representation of a C type. CParser uses this class to store the parsed
    typedefs and the types of variable/func.

    **ATTENTION:** Due to compatibility issues with 0.1.0 this class derives
    from tuple and can be seen as the tuples from 0.1.0. In future this might
    change to a tuple-like object!!!

    Parameters
    ----------
    type_spec : str
        a string referring the base type of this type defintion. This may
        either be a fundametal type (i.e. 'int', 'enum x') or a type definition
        made by a typedef-statement

    declarators : str or list of tuple
        all following parameters are deriving a type from the type defined
        until now. Types can be derived by:

        - The string '*': define a pointer to the base type
          (i.E. Type('int', '*'))
        - The string '&': a reference. T.B.D.
        - A list of integers of len 1: define an array with N elements
          (N is the first and single entry in the list of integers). If N is
          -1, the array definition is seen as 'int x[]'
          (i.E. Type('int', [1])
        - a N-tuple of 3-tuples: defines a function of N parameters. Every
          parameter is a 3 tuple of the form:
          (<parameter-name-or-None>, <param-type>, None).
          Due to compatibility reasons the return value of the function is
          stored in Type.type_spec parameter
          (This is **not** the case for function pointers):
          (i.E. Type(Type('int', '*'), ( ('param1', Type('int'), None), ) ) )

    type_quals : dict of int to list of str (optional)
        this optional (keyword-)argument allows to optionally add type
        qualifiers for every declarator level. The key 0 refers the type
        qualifier of type_spec, while 1 refers to declarators[0], 2 refers to
        declarators[1] and so on.

    To build more complex types any number of declarators can be combined. i.E.

    >>> int * (*a[2])(char *, signed c[]);

    if represented as:

    >>> Type('int', '*',
    >>>      ( (None, Type('char', '*'), None),
    >>>        ('c', Type('signed', [-1]), None) )),
    >>>      '*', [2])

    """
    # Cannot slot a subclass of tuple.
    def __new__(cls, type_spec, *declarators, **argv):
        return super(Type, cls).__new__(cls, (type_spec,) + declarators)

    def __init__(self, type_spec, *declarators, **argv):
        super(Type, self).__init__()
        self.type_quals = (argv.pop('type_quals', None) or
                           ((),) * (1 + len(declarators)))
        if len(self.type_quals) != 1 + len(declarators):
            raise ValueError("wrong number of type qualifiers")
        assert len(argv) == 0, 'Invalid Parameter'

    def __eq__(self, other):
        if isinstance(other, Type):
            if self.type_quals != other.type_quals:
                return False
        return super(Type, self).__eq__(other)

    def __ne__(self, other):
        return not self.__eq__(other)

    @property
    def declarators(self):
        """Return a tuple of all declarators.

        """
        return tuple(self[1:])

    @property
    def type_spec(self):
        """Return the base type of this type.

        """
        return self[0]

    def is_fund_type(self):
        """Returns True, if this type is a fundamental type.
        Fundamental types are all types, that are not defined via typedef

        """

        if (self[0].startswith('struct ') or self[0].startswith('union ') or
                self[0].startswith('enum ')):
            return True

        names = (num_types + nonnum_types + size_modifiers + sign_modifiers +
                 extra_type_list)
        for w in self[0].split():
            if w not in names:
                return False
        return True

    def eval(self, type_map, used=None):
        """Resolves the type_spec of this type recursively if it is referring
        to a typedef. For resolving the type type_map is used for lookup.
        Returns a new Type object.

        Parameters
        ----------
        type_map : dict of str to Type
            All typedefs that shall be resolved have to be stored in this
            type_map.

        used : list of str
            For internal use only to prevent circular typedefs

        """
        used = used or []

        if self.is_fund_type():
            # Remove 'signed' before returning evaluated type
            return Type(re.sub(r'\bsigned\b', '', self.type_spec).strip(),
                        *self.declarators,
                        type_quals=self.type_quals)

        parent = self.type_spec
        if parent in used:
            m = 'Recursive loop while evaluating types. (typedefs are {})'
            raise DefinitionError(m.format(' -> '.join(used+[parent])))

        used.append(parent)
        if parent not in type_map:
            m = 'Unknown type "{}" (typedefs are {})'
            raise DefinitionError(m.format(parent, ' -> '.join(used)))

        pt = type_map[parent]
        evaled_type = Type(pt.type_spec, *(pt.declarators + self.declarators),
                           type_quals=(pt.type_quals[:-1] +
                                       (pt.type_quals[-1] +
                                        self.type_quals[0],) +
                                       self.type_quals[1:])
                           )

        return evaled_type.eval(type_map, used)

    def add_compatibility_hack(self):
        """If This Type is refering to a function (**not** a function pointer)
        a new type is returned, that matches the hack from version 0.1.0.
        This hack enforces the return value be encapsulated in a separated Type
        object:

            Type('int', '*', ())

        is converted to

            Type(Type('int', '*'), ())
        """
        if type(self[-1]) == tuple:
            return Type(Type(*self[:-1], type_quals=self.type_quals[:-1]),
                        self[-1],
                        type_quals=((), self.type_quals[-1]))
        else:
            return self

    def remove_compatibility_hack(self):
        """Returns a Type object, where the hack from .add_compatibility_hack()
        is removed

        """
        if len(self) == 2 and isinstance(self[0], Type):
            return Type(*(self[0] + (self[1],)))
        else:
            return self

    def __repr__(self):
        type_qual_str = ('' if not any(self.type_quals) else
                         ', type_quals='+repr(self.type_quals))
        return (type(self).__name__ + '(' +
                ', '.join(map(repr, self)) + type_qual_str + ')')

    def __getnewargs__(self):
        return (self.type_spec,) + self.declarators


class Compound(dict):
    """Base class for representing object using a dict-like interface.

    """
    __slots__ = ()

    def __init__(self, *members, **argv):
        members = list(members)
        pack = argv.pop('pack', None)
        assert len(argv) == 0

        super(Compound, self).__init__(dict(members=members, pack=pack))

    def __repr__(self):
        packParam = ', pack='+repr(self.pack) if self.pack is not None else ''
        return (type(self).__name__ + '(' +
                ', '.join(map(repr, self.members)) + packParam + ')')

    @property
    def members(self):
        return self['members']

    @property
    def pack(self):
        return self['pack']


class Struct(Compound):
    """Representation of a C struct. CParser uses this class to store the parsed
    structs.

    **ATTENTION:** Due to compatibility issues with 0.1.0 this class derives
    from dict and can be seen as the dicts from 0.1.0. In future this might
    change to a dict-like object!!!
    """
    __slots__ = ()


class Union(Compound):
    """Representation of a C union. CParser uses this class to store the parsed
    unions.

    **ATTENTION:** Due to compatibility issues with 0.1.0 this class derives
    from dict and can be seen as the dicts from 0.1.0. In future this might
    change to a dict-like object!!!
    """
    __slots__ = ()


class Enum(dict):
    """Representation of a C enum. CParser uses this class to store the parsed
    enums.

    **ATTENTION:** Due to compatibility issues with 0.1.0 this class derives
    from dict and can be seen as the dicts from 0.1.0. In future this might
    change to a dict-like object!!!
    """
    __slots__ = ()

    def __init__(self, **args):
        super(Enum, self).__init__(args)

    def __repr__(self):
        return (type(self).__name__ + '(' +
                ', '.join(nm + '=' + repr(val)
                          for nm, val in sorted(self.items())) +
                ')')


[docs]def win_defs(version='1500'):
    """Loads selection of windows headers included with PyCLibrary.

    These definitions can either be accessed directly or included before
    parsing another file like this:
    >>> windefs = c_parser.win_defs()
    >>> p = c_parser.CParser("headerFile.h", copy_from=windefs)

    Definitions are pulled from a selection of header files included in Visual
    Studio (possibly not legal to distribute? Who knows.), some of which have
    been abridged because they take so long to parse.

    Parameters
    ----------
    version : unicode
        Version of the MSVC to consider when parsing.

    Returns
    -------
    parser : CParser
        CParser containing all the infos from te windows headers.

    """
    header_files = ['WinNt.h', 'WinDef.h', 'WinBase.h', 'BaseTsd.h',
                    'WTypes.h', 'WinUser.h']
    if not CParser._init:
        logger.info('Automatic initialisation : OS is assumed to be win32')
        from .init import auto_init
        auto_init()
    d = os.path.dirname(__file__)
    p = CParser(
        header_files,
        macros={'_WIN32': '', '_MSC_VER': version, 'CONST': 'const',
                'NO_STRICT': None, 'MS_WIN32': ''},
        process_all=False
        )

    p.process_all(cache=os.path.join(d, 'headers', 'WinDefs.cache'))

    return p



[docs]class CParser(object):
    """Class for parsing C code to extract variable, struct, enum, and function
    declarations as well as preprocessor macros.

    This is not a complete C parser; instead, it is meant to simplify the
    process of extracting definitions from header files in the absence of a
    complete build system. Many files will require some amount of manual
    intervention to parse properly (see 'replace' and extra arguments)

    Parameters
    ----------
    files : str or iterable, optional
        File or files which should be parsed.

    copy_from : CParser or iterable of CParser, optional
        CParser whose definitions should be included.

    replace : dict, optional
        Specify som string replacements to perform before parsing. Format is
        {'searchStr': 'replaceStr', ...}

    process_all : bool, optional
        Flag indicating whether files should be parsed immediatly. True by
        default.

    cache : unicode, optional
        Path of the cache file from which to load definitions/to which save
        definitions as parsing is an expensive operation.

    check_cache_validity : bool, optional
        Flag indicating whether to perform validity checking when using a cache file. This is useful
        in a scenario where the python wrapper needs to be used without access to the headers

    kwargs :
        Extra parameters may be used to specify the starting state of the
        parser. For example, one could provide a set of missing type
        declarations by types={'UINT': ('unsigned int'), 'STRING': ('char', 1)}
        Similarly, preprocessor macros can be specified: macros={'WINAPI': ''}

    Example
    -------
    Create parser object, load two files

    >>> p = CParser(['header1.h', 'header2.h'])

    Remove comments, preprocess, and search for declarations

    >>> p.process_ all()

    Just to see what was successfully parsed from the files

    >>> p.print_all()

    Access parsed declarations

    >>> all_values = p.defs['values']
    >>> functionSignatures = p.defs['functions']

    To see what was not successfully parsed

    >>> unp = p.process_all(return_unparsed=True)
    >>> for s in unp:
            print s

    """
    #: Increment every time cache structure or parsing changes to invalidate
    #: old cache files.
    # 2 : add C99 integers
    cache_version = 2

    #: Private flag allowing to know if the parser has been initiliased.
    _init = False

    def __init__(self, files=None, copy_from=None, replace=None,
                 process_all=True, cache=None, check_cache_validity=True, **kwargs):

        if not self._init:
            logger.info('Automatic initialisation based on OS detection')
            from .init import auto_init
            auto_init()

        # Holds all definitions
        self.defs = {}
        # Holds definitions grouped by the file they came from
        self.file_defs = {}
        # Description of the struct packing rules as defined by #pragma pack
        self.pack_list = {}

        self.init_opts = kwargs.copy()
        self.init_opts['files'] = []
        self.init_opts['replace'] = {}

        self.data_list = ['types', 'variables', 'fnmacros', 'macros',
                          'structs', 'unions', 'enums', 'functions', 'values']

        self.file_order = []
        self.files = {}

        if files is not None:
            if isinstance(files, str):
                files = [files]
            for f in self.find_headers(files):
                self.load_file(f, replace)

        # Initialize empty definition lists
        for k in self.data_list:
            self.defs[k] = {}

        # Holds translations from typedefs/structs/unions to fundamental types
        self.compiled_types = {}

        self.current_file = None

        # Import extra arguments if specified
        for t in kwargs:
            for k in kwargs[t].keys():
                self.add_def(t, k, kwargs[t][k])

        # Import from other CParsers if specified
        if copy_from is not None:
            if not isinstance(copy_from, (list, tuple)):
                copy_from = [copy_from]
            for p in copy_from:
                self.import_dict(p.file_defs)

        if process_all:
            self.process_all(cache=cache, check_cache_validity=check_cache_validity)

[docs]    def process_all(self, cache=None, return_unparsed=False,
                    print_after_preprocess=False, check_cache_validity=True):
        """ Remove comments, preprocess, and parse declarations from all files.

        This operates in memory, and thus does not alter the original files.

        Parameters
        ----------
        cache : unicode, optional
            File path where cached results are be stored or retrieved. The
            cache is automatically invalidated if any of the arguments to
            __init__ are changed, or if the C files are newer than the cache.
        return_unparsed : bool, optional
           Passed directly to parse_defs.

        print_after_preprocess : bool, optional
            If true prints the result of preprocessing each file.

        Returns
        -------
        results : list
            List of the results from parse_defs.

        """
        if cache is not None and self.load_cache(cache, check_validity=check_cache_validity):
            logger.debug("Loaded cached definitions; will skip parsing.")
            # Cached values loaded successfully, nothing left to do here
            return

        results = []
        logger.debug(cleandoc('''Parsing C header files (no valid cache found).
                              This could take several minutes...'''))
        for f in self.file_order:

            if self.files[f] is None:
                # This means the file could not be loaded and there was no
                # cache.
                mess = 'Could not find header file "{}" or a cache file.'
                raise IOError(mess.format(f))

            logger.debug("Removing comments from file '{}'...".format(f))
            self.remove_comments(f)

            logger.debug("Preprocessing file '{}'...".format(f))
            self.preprocess(f)

            if print_after_preprocess:
                print("===== PREPROCSSED {} =======".format(f))
                print(self.files[f])

            logger.debug("Parsing definitions in file '{}'...".format(f))

            results.append(self.parse_defs(f, return_unparsed))

        if cache is not None:
            logger.debug("Writing cache file '{}'".format(cache))
            self.write_cache(cache)

        return results


[docs]    def load_cache(self, cache_file, check_validity=False):
        """Load a cache file.

        Used internally if cache is specified in process_all().

        Parameters
        ----------
        cache_file : unicode
            Path of the file from which the cache should be loaded.

        check_validity : bool, optional
            If True, then run several checks before loading the cache:
              - cache file must not be older than any source files
              - cache file must not be older than this library file
              - options recorded in cache must match options used to initialize
                CParser

        Returns
        -------
        result : bool
            Did the loading succeeded.

        """

        # Make sure cache file exists
        if not isinstance(cache_file, str):
            raise ValueError("Cache file option must be a str.")
        if not os.path.isfile(cache_file):
            # If file doesn't exist, search for it in this module's path
            d = os.path.dirname(__file__)
            cache_file = os.path.join(d, "headers", cache_file)
            if not os.path.isfile(cache_file):
                logger.debug("Can't find requested cache file.")
                return False

        # Make sure cache is newer than all input files
        if check_validity:
            mtime = os.stat(cache_file).st_mtime
            for f in self.file_order:
                # If file does not exist, then it does not count against the
                # validity of the cache.
                if os.path.isfile(f) and os.stat(f).st_mtime > mtime:
                    logger.debug("Cache file is out of date.")
                    return False

        try:
            # Read cache file
            import pickle
            cache = pickle.load(open(cache_file, 'rb'))

            # Make sure __init__ options match
            if check_validity:
                if cache['opts'] != self.init_opts:
                    db = logger.debug
                    db("Cache file is not valid")
                    db("It was created using different initialization options")
                    db('{}'.format(cache['opts']))
                    db('{}'.format(self.init_opts))
                    return False

                else:
                    logger.debug("Cache init opts are OK:")
                    logger.debug('{}'.format(cache['opts']))

                if cache['version'] < self.cache_version:
                    mess = "Cache file is not valid--cache format has changed."
                    logger.debug(mess)
                    return False

            # Import all parse results
            self.import_dict(cache['file_defs'])
            return True

        except Exception:
            logger.exception("Warning--cache read failed:")
            return False


[docs]    def import_dict(self, data):
        """Import definitions from a dictionary.

        The dict format should be the same as CParser.file_defs.
        Used internally; does not need to be called manually.

        """
        for f in data.keys():
            self.current_file = f
            for k in self.data_list:
                for n in data[f][k]:
                    self.add_def(k, n, data[f][k][n])


[docs]    def write_cache(self, cache_file):
        """Store all parsed declarations to cache. Used internally.

        """
        cache = {}
        cache['opts'] = self.init_opts
        cache['file_defs'] = self.file_defs
        cache['version'] = self.cache_version
        import pickle
        with open(cache_file, 'wb') as f:
            pickle.dump(cache, f)


[docs]    def find_headers(self, headers):
        """Try to find the specified headers.

        """
        hs = []
        for header in headers:
            if os.path.isfile(header):
                hs.append(header)
            else:
                h = find_header(header)
                if not h:
                    raise OSError('Cannot find header: {}'.format(header))
                hs.append(h)

        return hs


[docs]    def load_file(self, path, replace=None):
        """Read a file, make replacements if requested.

        Called by __init__, should not be called manually.

        Parameters
        ----------
        path : unicode
            Path of the file to load.

        replace : dict, optional
            Dictionary containing strings to replace by the associated value
            when loading the file.

        """
        if not os.path.isfile(path):
            # Not a fatal error since we might be able to function properly if
            # there is a cache file.
            mess = "Warning: C header '{}' is missing, this may cause trouble."
            logger.warning(mess.format(path))
            self.files[path] = None
            return False

        with open(path, "r") as fd:
            self.files[path] = fd.read()

        if replace is not None:
            for s in replace:
                self.files[path] = re.sub(s, replace[s], self.files[path])

        self.file_order.append(path)
        bn = os.path.basename(path)
        self.init_opts['replace'][bn] = replace
        # Only interested in the file names, the directory may change between
        # systems.
        self.init_opts['files'].append(bn)
        return True


    def _format_parsed_file(self, filename=None):
        from pprint import pformat
        s = ""
        for k in self.data_list:
            s += "============== {} ==================\n".format(k)
            if filename is None:
                s += pformat(self.defs[k], indent=4) + "\n"
            else:
                s += pformat(self.file_defs[filename][k]) + "\n"
        return s

[docs]    def print_all(self, filename=None):
        """Print everything parsed from files. Useful for debugging.

        Parameters
        ----------
        filename : unicode, optional
            Name of the file whose definition should be printed.

        """
        print(self._format_parsed_file(filename))


    def __str__(self):
        return self._format_parsed_file()

    # =========================================================================
    # --- Processing functions
    # =========================================================================

[docs]    def remove_comments(self, path):
        """Remove all comments from file.

        Operates in memory, does not alter the original files.

        """
        text = self.files[path]
        cplusplus_line_comment = Literal("//") + restOfLine
        # match quoted strings first to prevent matching comments inside quotes
        comment_remover = (quotedString | cStyleComment.suppress() |
                           cplusplus_line_comment.suppress())
        self.files[path] = comment_remover.transformString(text)


    # --- Pre processing

[docs]    def preprocess(self, path):
        """Scan named file for preprocessor directives, removing them while
        expanding macros.

        Operates in memory, does not alter the original files.

        Currently support :
        - conditionals : ifdef, ifndef, if, elif, else (defined can be used
        in a if statement).
        - definition : define, undef
        - pragmas : pragma

        """
        # We need this so that eval_expr works properly
        self.build_parser()
        self.current_file = path

        # Stack for #pragma pack push/pop
        pack_stack = [(None, None)]
        self.pack_list[path] = [(0, None)]
        packing = None  # Current packing value

        text = self.files[path]

        # First join together lines split by \\n
        text = Literal('\\\n').suppress().transformString(text)

        # Define the structure of a macro definition
        name = Word(alphas+'_', alphanums+'_')('name')
        deli_list = Optional(lparen + delimitedList(name) + rparen)
        self.pp_define = (name.setWhitespaceChars(' \t')("macro") +
                          deli_list.setWhitespaceChars(' \t')('args') +
                          SkipTo(LineEnd())('value'))
        self.pp_define.setParseAction(self.process_macro_defn)

        # Comb through lines, process all directives
        lines = text.split('\n')

        result = []

        directive = re.compile(r'\s*#\s*([a-zA-Z]+)(.*)$')
        if_true = [True]
        if_hit = []
        for i, line in enumerate(lines):
            new_line = ''
            m = directive.match(line)

            # Regular code line
            if m is None:
                # Only include if we are inside the correct section of an IF
                # block
                if if_true[-1]:
                    new_line = self.expand_macros(line)

            # Macro line
            else:
                d = m.groups()[0]
                rest = m.groups()[1]

                if d == 'ifdef':
                    d = 'if'
                    rest = 'defined ' + rest
                elif d == 'ifndef':
                    d = 'if'
                    rest = '!defined ' + rest

                # Evaluate 'defined' operator before expanding macros
                if d in ['if', 'elif']:
                    def pa(t):
                        is_macro = t['name'] in self.defs['macros']
                        is_macro_func = t['name'] in self.defs['fnmacros']
                        return ['0', '1'][is_macro or is_macro_func]

                    rest = (Keyword('defined') +
                            (name | lparen + name + rparen)
                            ).setParseAction(pa).transformString(rest)

                elif d in ['define', 'undef']:
                    match = re.match(r'\s*([a-zA-Z_][a-zA-Z0-9_]*)(.*)$', rest)
                    macroName, rest = match.groups()

                # Expand macros if needed
                if rest is not None and (all(if_true) or d in ['if', 'elif']):
                    rest = self.expand_macros(rest)

                if d == 'elif':
                    if if_hit[-1] or not all(if_true[:-1]):
                        ev = False
                    else:
                        ev = self.eval_preprocessor_expr(rest)

                    logger.debug("  "*(len(if_true)-2) + line +
                                 '{}, {}'.format(rest, ev))

                    if_true[-1] = ev
                    if_hit[-1] = if_hit[-1] or ev

                elif d == 'else':
                    logger.debug("  "*(len(if_true)-2) + line +
                                 '{}'.format(not if_hit[-1]))
                    if_true[-1] = (not if_hit[-1]) and all(if_true[:-1])
                    if_hit[-1] = True

                elif d == 'endif':
                    if_true.pop()
                    if_hit.pop()
                    logger.debug("  "*(len(if_true)-1) + line)

                elif d == 'if':
                    if all(if_true):
                        ev = self.eval_preprocessor_expr(rest)
                    else:
                        ev = False
                    logger.debug("  "*(len(if_true)-1) + line +
                                 '{}, {}'.format(rest, ev))
                    if_true.append(ev)
                    if_hit.append(ev)

                elif d == 'define':
                    if not if_true[-1]:
                        continue
                    logger.debug("  "*(len(if_true)-1) + "define: " +
                                 '{}, {}'.format(macroName, rest))
                    try:
                        # Macro is registered here
                        self.pp_define.parseString(macroName + ' ' + rest)
                    except Exception:
                        logger.exception("Error processing macro definition:" +
                                         '{}, {}'.format(macroName, rest))

                elif d == 'undef':
                    if not if_true[-1]:
                        continue
                    try:
                        self.rem_def('macros', macroName.strip())
                    except Exception:
                        if sys.exc_info()[0] is not KeyError:
                            mess = "Error removing macro definition '{}'"
                            logger.exception(mess.format(macroName.strip()))

                # Check for changes in structure packing
                # Support only for #pragme pack (with all its variants
                # save show), None is used to signal that the default packing
                # is used.
                # Those two definition disagree :
                # https://gcc.gnu.org/onlinedocs/gcc/Structure-Packing-Pragmas.html
                # http://msdn.microsoft.com/fr-fr/library/2e70t5y1.aspx
                # The current implementation follows the MSVC doc.
                elif d == 'pragma':
                    if not if_true[-1]:
                        continue
                    m = re.match(r'\s+pack\s*\(([^\)]*)\)', rest)
                    if not m:
                        continue
                    if m.groups():
                        opts = [s.strip() for s in m.groups()[0].split(',')]

                    pushpop = id = val = None
                    for o in opts:
                        if o in ['push', 'pop']:
                            pushpop = o
                        elif o.isdigit():
                            val = int(o)
                        else:
                            id = o

                    packing = val

                    if pushpop == 'push':
                        pack_stack.append((packing, id))
                    elif opts[0] == 'pop':
                        if id is None:
                            pack_stack.pop()
                        else:
                            ind = None
                            for j, s in enumerate(pack_stack):
                                if s[1] == id:
                                    ind = j
                                    break
                            if ind is not None:
                                pack_stack = pack_stack[:ind]
                        if val is None:
                            packing = pack_stack[-1][0]

                    mess = ">> Packing changed to {} at line {}"
                    logger.debug(mess.format(str(packing), i))
                    self.pack_list[path].append((i, packing))
                else:
                    # Ignore any other directives
                    mess = 'Ignored directive {} at line {}'
                    logger.debug(mess.format(d, i))

            result.append(new_line)
        self.files[path] = '\n'.join(result)


[docs]    def eval_preprocessor_expr(self, expr):
        # Make a few alterations so the expression can be eval'd
        macro_diffs = (
            Literal('!').setParseAction(lambda: ' not ') |
            Literal('&&').setParseAction(lambda: ' and ') |
            Literal('||').setParseAction(lambda: ' or ') |
            Word(alphas + '_', alphanums + '_').setParseAction(lambda: '0'))
        expr2 = macro_diffs.transformString(expr).strip()

        try:
            ev = bool(eval(expr2))
        except Exception:
            mess = "Error evaluating preprocessor expression: {} [{}]\n{}"
            logger.debug(mess.format(expr, repr(expr2), format_exc()))
            ev = False
        return ev


[docs]    def process_macro_defn(self, t):
        """Parse a #define macro and register the definition.

        """
        logger.debug("Processing MACRO: {}".format(t))
        macro_val = t.value.strip()
        if macro_val in self.defs['fnmacros']:
            self.add_def('fnmacros', t.macro, self.defs['fnmacros'][macro_val])
            logger.debug("  Copy fn macro {} => {}".format(macro_val, t.macro))

        else:
            if t.args == '':
                val = self.eval_expr(macro_val)
                self.add_def('macros', t.macro, macro_val)
                self.add_def('values', t.macro, val)
                mess = "  Add macro: {} ({}); {}"
                logger.debug(mess.format(t.macro, val,
                                         self.defs['macros'][t.macro]))

            else:
                self.add_def('fnmacros', t.macro,
                             self.compile_fn_macro(macro_val,
                                                   [x for x in t.args]))
                mess = "  Add fn macro: {} ({}); {}"
                logger.debug(mess.format(t.macro, t.args,
                                         self.defs['fnmacros'][t.macro]))

        return "#define " + t.macro + " " + macro_val


[docs]    def compile_fn_macro(self, text, args):
        """Turn a function macro spec into a compiled description.

        """
        # Find all instances of each arg in text.
        args_str = '|'.join(args)
        arg_regex = re.compile(r'("(\\"|[^"])*")|(\b({})\b)'.format(args_str))
        start = 0
        parts = []
        arg_order = []
        # The group number to check for macro names
        N = 3
        for m in arg_regex.finditer(text):
            arg = m.groups()[N]
            if arg is not None:
                parts.append(text[start:m.start(N)] + '{}')
                start = m.end(N)
                arg_order.append(args.index(arg))
        parts.append(text[start:])
        return (''.join(parts), arg_order)


[docs]    def expand_macros(self, line):
        """Expand all the macro expressions in a string.

        Faulty calls to macro function are left untouched.

        """
        reg = re.compile(r'("(\\"|[^"])*")|(\b(\w+)\b)')
        parts = []
        # The group number to check for macro names
        N = 3
        macros = self.defs['macros']
        fnmacros = self.defs['fnmacros']
        while True:
            m = reg.search(line)
            if not m:
                break
            name = m.groups()[N]
            if name in macros:
                parts.append(line[:m.start(N)])
                line = line[m.end(N):]
                parts.append(macros[name])

            elif name in fnmacros:
                # If function macro expansion fails, just ignore it.
                try:
                    exp, end = self.expand_fn_macro(name, line[m.end(N):])
                except Exception:
                    exp = name
                    end = line[m.end(N):]
                    mess = "Function macro expansion failed: {}, {}\n {}"
                    logger.error(mess.format(name, line[m.end(N):],
                                             format_exc()))

                parts.append(line[:m.start(N)])
                line = end
                parts.append(exp)

            else:
                start = m.end(N)
                parts.append(line[:start])
                line = line[start:]

        parts.append(line)
        return ''.join(parts)


[docs]    def expand_fn_macro(self, name, text):
        """Replace a function macro.

        """
        # defn looks like ('%s + %s / %s', (0, 0, 1))
        defn = self.defs['fnmacros'][name]

        try:
            args, end = text.split(')', 1)
            _, args = args.split('(', 1)
            args = [a.strip() for a in args.split(',')]
        except Exception:
            mess = "Function macro {} argument analysis failed :\n{}"
            raise DefinitionError(0,  mess.format(name, format_exc()))

        args = [self.expand_macros(arg) for arg in args]
        new_str = defn[0].format(*[args[i] for i in defn[1]])

        return (new_str, end)


    # --- Compilation functions

[docs]    def parse_defs(self, path, return_unparsed=False):
        """Scan through the named file for variable, struct, enum, and function
        declarations.

        Parameters
        ----------
        path : unicode
            Path of the file to parse for definitions.

        return_unparsed : bool, optional
            If true, return a string of all lines that failed to match (for
            debugging purposes).

        Returns
        -------
        tokens : list
            Entire tree of successfully parsed tokens.

        """
        self.current_file = path

        parser = self.build_parser()
        if return_unparsed:
            text = parser.suppress().transformString(self.files[path])
            return re.sub(r'\n\s*\n', '\n', text)
        else:
            return [x[0] for x in parser.scanString(self.files[path])]


[docs]    def build_parser(self):
        """Builds the entire tree of parser elements for the C language (the
        bits we support, anyway).

        """
        if hasattr(self, 'parser'):
            return self.parser

        self.struct_type = Forward()
        self.enum_type = Forward()
        type_ = (fund_type |
                 Optional(kwl(size_modifiers + sign_modifiers)) + ident |
                 self.struct_type |
                 self.enum_type)
        if extra_modifier is not None:
            type_ += extra_modifier
        type_.setParseAction(recombine)
        self.type_spec = Group(type_qualifier('pre_qual') + type_("name"))

        # --- Abstract declarators for use in function pointer arguments
        #   Thus begins the extremely hairy business of parsing C declarators.
        #   Whomever decided this was a reasonable syntax should probably never
        #   breed.
        #   The following parsers combined with the process_declarator function
        #   allow us to turn a nest of type modifiers into a correctly
        #   ordered list of modifiers.

        self.declarator = Forward()
        self.abstract_declarator = Forward()

        #  Abstract declarators look like:
        #     <empty string>
        #     *
        #     **[num]
        #     (*)(int, int)
        #     *( )(int, int)[10]
        #     ...etc...
        self.abstract_declarator << Group(
            type_qualifier('first_typequal') +
            Group(ZeroOrMore(Group(Suppress('*') + type_qualifier)))('ptrs') +
            ((Optional('&')('ref')) |
             (lparen + self.abstract_declarator + rparen)('center')) +
            Optional(lparen +
                     Optional(delimitedList(Group(
                              self.type_spec('type') +
                              self.abstract_declarator('decl') +
                              Optional(Literal('=').suppress() + expression,
                                       default=None)('val')
                              )), default=None) +
                     rparen)('args') +
            Group(ZeroOrMore(lbrack + Optional(expression, default='-1') +
                  rbrack))('arrays')
        )

        # Declarators look like:
        #     varName
        #     *varName
        #     **varName[num]
        #     (*fnName)(int, int)
        #     * fnName(int arg1=0)[10]
        #     ...etc...
        self.declarator << Group(
            type_qualifier('first_typequal') + call_conv +
            Group(ZeroOrMore(Group(Suppress('*') + type_qualifier)))('ptrs') +
            ((Optional('&')('ref') + ident('name')) |
             (lparen + self.declarator + rparen)('center')) +
            Optional(lparen +
                     Optional(delimitedList(
                         Group(self.type_spec('type') +
                               (self.declarator |
                                self.abstract_declarator)('decl') +
                               Optional(Literal('=').suppress() +
                               expression, default=None)('val')
                               )),
                              default=None) +
                     rparen)('args') +
            Group(ZeroOrMore(lbrack + Optional(expression, default='-1') +
                  rbrack))('arrays')
        )
        self.declarator_list = Group(delimitedList(self.declarator))

        # Typedef
        self.type_decl = (Keyword('typedef') + self.type_spec('type') +
                          self.declarator_list('decl_list') + semi)
        self.type_decl.setParseAction(self.process_typedef)

        # Variable declaration
        self.variable_decl = (
            Group(storage_class_spec +
                  self.type_spec('type') +
                  Optional(self.declarator_list('decl_list')) +
                  Optional(Literal('=').suppress() +
                           (expression('value') |
                            (lbrace +
                             Group(delimitedList(expression))('array_values') +
                             rbrace
                             )
                            )
                           )
                  ) +
            semi)
        self.variable_decl.setParseAction(self.process_variable)

        # Function definition
        self.typeless_function_decl = (self.declarator('decl') +
                                       nestedExpr('{', '}').suppress())
        self.function_decl = (storage_class_spec +
                              self.type_spec('type') +
                              self.declarator('decl') +
                              nestedExpr('{', '}').suppress())
        self.function_decl.setParseAction(self.process_function)

        # Struct definition
        self.struct_decl = Forward()
        struct_kw = (Keyword('struct') | Keyword('union'))
        self.struct_member = (
            Group(self.variable_decl.copy().setParseAction(lambda: None)) |
            # Hack to handle bit width specification.
            Group(Group(self.type_spec('type') +
                        Optional(self.declarator_list('decl_list')) +
                        colon + integer('bit') + semi)) |
            (self.type_spec + self.declarator +
             nestedExpr('{', '}')).suppress() |
            (self.declarator + nestedExpr('{', '}')).suppress()
            )

        self.decl_list = (lbrace +
                          Group(OneOrMore(self.struct_member))('members') +
                          rbrace)
        self.struct_type << (struct_kw('struct_type') +
                             ((Optional(ident)('name') +
                               self.decl_list) | ident('name'))
                             )
        self.struct_type.setParseAction(self.process_struct)

        self.struct_decl = self.struct_type + semi

        # Enum definition
        enum_var_decl = Group(ident('name') +
                              Optional(Literal('=').suppress() +
                              expression('value')))

        self.enum_type << (Keyword('enum') +
                           (Optional(ident)('name') +
                            lbrace +
                            Group(delimitedList(enum_var_decl))('members') +
                            Optional(comma) + rbrace | ident('name'))
                           )
        self.enum_type.setParseAction(self.process_enum)
        self.enum_decl = self.enum_type + semi

        self.parser = (self.type_decl | self.variable_decl |
                       self.function_decl)
        return self.parser


[docs]    def process_declarator(self, decl):
        """Process a declarator (without base type) and return a tuple
        (name, [modifiers])

        See process_type(...) for more information.

        """
        toks = []
        quals = [tuple(decl.get('first_typequal', []))]
        name = None
        logger.debug("DECL: {}".format(decl))

        if 'call_conv' in decl and len(decl['call_conv']) > 0:
            toks.append(decl['call_conv'])
            quals.append(None)

        if 'ptrs' in decl and len(decl['ptrs']) > 0:
            toks += ('*',) * len(decl['ptrs'])
            quals += map(tuple, decl['ptrs'])

        if 'arrays' in decl and len(decl['arrays']) > 0:
            toks.extend([self.eval_expr(x)] for x in decl['arrays'])
            quals += [()] * len(decl['arrays'])

        if 'args' in decl and len(decl['args']) > 0:
            if decl['args'][0] is None:
                toks.append(())
            else:
                ex = lambda x: (x[0],) if len(x)!=0 else (None,)
                toks.append(tuple([self.process_type(a['type'],
                                                     a['decl'][0]) +
                                   ex(a['val']) for a in decl['args']]
                                  )
                            )
            quals.append(())
        if 'ref' in decl:
            toks.append('&')
            quals.append(())

        if 'center' in decl:
            (n, t, q) = self.process_declarator(decl['center'][0])
            if n is not None:
                name = n
            toks.extend(t)
            quals = quals[:-1] + [quals[-1] + q[0]] + list(q[1:])

        if 'name' in decl:
            name = decl['name']

        return (name, toks, tuple(quals))


[docs]    def process_type(self, typ, decl):
        """Take a declarator + base type and return a serialized name/type
        description.

        The description will be a list of elements (name, [basetype, modifier,
        modifier, ...]):

        - name is the string name of the declarator or None for an abstract
          declarator
        - basetype is the string representing the base type
        - modifiers can be:

            - `*`    : pointer (multiple pointers `***` allowed)
            - `&`    : reference
            - `__X`  : calling convention (windows only). X can be `cdecl` or
              `stdcall`
            - list   : array. Value(s) indicate the length of each array, -1
              for incomplete type.
            - tuple  : function, items are the output of processType for each
              function argument.

        Examples:
          - int *x[10]               =>  ('x', ['int', [10], '*'])
          - char fn(int x)           =>  ('fn', ['char', [('x', ['int'])]])
          - struct s (*)(int, int*)  =>
            (None, ["struct s", ((None, ['int']), (None, ['int', '*'])), '*'])

        """
        logger.debug("PROCESS TYPE/DECL: {}/{}".format(typ['name'], decl))
        (name, decl, quals) = self.process_declarator(decl)
        pre_typequal = tuple(typ.get('pre_qual', []))
        return (name, Type(typ['name'], *decl,
                           type_quals=(pre_typequal + quals[0],) + quals[1:]))


[docs]    def process_enum(self, s, l, t):
        """
        """
        try:
            logger.debug("ENUM: {}".format(t))
            if t.name == '':
                n = 0
                while True:
                    name = 'anon_enum{}'.format(n)
                    if name not in self.defs['enums']:
                        break
                    n += 1
            else:
                name = t.name[0]

            logger.debug("  name: {}".format(name))

            if name not in self.defs['enums']:
                i = 0
                enum = {}
                for v in t.members:
                    if v.value != '':
                        try:
                            i = self.eval_expr(v.value)
                        except Exception:
                            pass
                    enum[v.name] = i
                    self.add_def('values', v.name, i)
                    i += 1
                logger.debug("  members: {}".format(enum))
                self.add_def('enums', name, enum)
                self.add_def('types', 'enum '+name, Type('enum', name))
            return ('enum ' + name)
        except:
            logger.exception("Error processing enum: {}".format(t))


[docs]    def process_function(self, s, l, t):
        """Build a function definition from the parsing tokens.

        """
        logger.debug("FUNCTION {} : {}".format(t, t.keys()))

        try:
            name, decl = self.process_type(t.type, t.decl[0])
            if len(decl) == 0 or type(decl[-1]) != tuple:
                logger.error('{}'.format(t))
                mess = "Incorrect declarator type for function definition."
                raise DefinitionError(mess)
            logger.debug("  name: {}".format(name))
            logger.debug("  sig: {}".format(decl))
            self.add_def('functions', name, decl.add_compatibility_hack())

        except Exception:
            logger.exception("Error processing function: {}".format(t))


[docs]    def packing_at(self, line):
        """Return the structure packing value at the given line number.

        """
        packing = None
        for p in self.pack_list[self.current_file]:
            if p[0] <= line:
                packing = p[1]
            else:
                break
        return packing


[docs]    def process_struct(self, s, l, t):
        """
        """
        try:
            str_typ = t.struct_type  # struct or union

            # Check for extra packing rules
            packing = self.packing_at(lineno(l, s))

            logger.debug('{} {} {}'.format(str_typ.upper(), t.name, t))
            if t.name == '':
                n = 0
                while True:
                    sname = 'anon_{}{}'.format(str_typ, n)
                    if sname not in self.defs[str_typ+'s']:
                        break
                    n += 1
            else:
                if isinstance(t.name, str):
                    sname = t.name
                else:
                    sname = t.name[0]

            logger.debug("  NAME: {}".format(sname))
            if (len(t.members) > 0 or sname not in self.defs[str_typ+'s'] or
                    self.defs[str_typ+'s'][sname] == {}):
                logger.debug("  NEW " + str_typ.upper())
                struct = []
                for m in t.members:
                    typ = m[0].type
                    val = self.eval_expr(m[0].value)
                    logger.debug("    member: {}, {}, {}".format(
                                 m, m[0].keys(), m[0].decl_list))

                    if len(m[0].decl_list) == 0:  # anonymous member
                        member = [None, Type(typ[0]), None]
                        if m[0].bit:
                            member.append(int(m[0].bit))
                        struct.append(tuple(member))

                    for d in m[0].decl_list:
                        (name, decl) = self.process_type(typ, d)
                        member = [name, decl, val]
                        if m[0].bit:
                            member.append(int(m[0].bit))
                        struct.append(tuple(member))
                        logger.debug("      {} {} {} {}".format(name, decl,
                                     val, m[0].bit))

                str_cls = (Struct if str_typ == 'struct' else Union)
                self.add_def(str_typ + 's', sname,
                             str_cls(*struct, pack=packing))
                self.add_def('types', str_typ+' '+sname, Type(str_typ, sname))
            return str_typ + ' ' + sname

        except Exception:
            logger.exception('Error processing struct: {}'.format(t))


[docs]    def process_variable(self, s, l, t):
        """
        """
        logger.debug("VARIABLE: {}".format(t))
        try:
            val = self.eval_expr(t[0])
            for d in t[0].decl_list:
                (name, typ) = self.process_type(t[0].type, d)
                # This is a function prototype
                if type(typ[-1]) is tuple:
                    logger.debug("  Add function prototype: {} {} {}".format(
                                 name, typ, val))
                    self.add_def('functions', name,
                                 typ.add_compatibility_hack())
                # This is a variable
                else:
                    logger.debug("  Add variable: {} {} {}".format(name,
                                 typ, val))
                    self.add_def('variables', name, (val, typ))
                    self.add_def('values', name, val)

        except Exception:
            logger.exception('Error processing variable: {}'.format(t))


[docs]    def process_typedef(self, s, l, t):
        """
        """
        logger.debug("TYPE: {}".format(t))
        typ = t.type
        for d in t.decl_list:
            (name, decl) = self.process_type(typ, d)
            logger.debug("  {} {}".format(name, decl))
            self.add_def('types', name, decl)


    # --- Utility methods

[docs]    def eval_expr(self, toks):
        """Evaluates expressions.

        Currently only works for expressions that also happen to be valid
        python expressions.

        """
        logger.debug("Eval: {}".format(toks))
        try:
            if isinstance(toks, str):
                val = self.eval(toks, None, self.defs['values'])
            elif toks.array_values != '':
                val = [self.eval(x, None, self.defs['values'])
                       for x in toks.array_values]
            elif toks.value != '':
                val = self.eval(toks.value, None, self.defs['values'])
            else:
                val = None
            return val

        except Exception:
            logger.debug("    failed eval {} : {}".format(toks, format_exc()))
            return None


[docs]    def eval(self, expr, *args):
        """Just eval with a little extra robustness."""
        expr = expr.strip()
        cast = (lparen + self.type_spec + self.abstract_declarator +
                rparen).suppress()
        expr = (quotedString | number | cast).transformString(expr)
        if expr == '':
            return None
        return eval(expr, *args)


[docs]    def add_def(self, typ, name, val):
        """Add a definition of a specific type to both the definition set for
        the current file and the global definition set.

        """
        self.defs[typ][name] = val
        if self.current_file is None:
            base_name = None
        else:
            base_name = os.path.basename(self.current_file)
        if base_name not in self.file_defs:
            self.file_defs[base_name] = {}
            for k in self.data_list:
                self.file_defs[base_name][k] = {}
        self.file_defs[base_name][typ][name] = val


[docs]    def rem_def(self, typ, name):
        """Remove a definition of a specific type to both the definition set
        for the current file and the global definition set.

        """
        if self.current_file is None:
            base_name = None
        else:
            base_name = os.path.basename(self.current_file)
        del self.defs[typ][name]
        del self.file_defs[base_name][typ][name]


[docs]    def is_fund_type(self, typ):
        """Return True if this type is a fundamental C type, struct, or
        union.

        **ATTENTION: This function is legacy and should be replaced by
        Type.is_fund_type()**

        """
        return Type(typ).is_fund_type()


[docs]    def eval_type(self, typ):
        """Evaluate a named type into its fundamental type.

        **ATTENTION: This function is legacy and should be replaced by
        Type.eval()**

        """
        if not isinstance(typ, Type):
            typ = Type(*typ)
        return typ.eval(self.defs['types'])


[docs]    def find(self, name):
        """Search all definitions for the given name.

        """
        res = []
        for f in self.file_defs:
            fd = self.file_defs[f]
            for t in fd:
                typ = fd[t]
                for k in typ:
                    if isinstance(name, str):
                        if k == name:
                            res.append((f, t))
                    else:
                        if re.match(name, k):
                            res.append((f, t, k))
        return res


[docs]    def find_text(self, text):
        """Search all file strings for text, return matching lines.

        """
        res = []
        for f in self.files:
            l = self.files[f].split('\n')
            for i in range(len(l)):
                if text in l[i]:
                    res.append((f, i, l[i]))
        return res




# --- Basic parsing elements.

def kwl(strs):
    """Generate a match-first list of keywords given a list of strings."""
    return Regex(r'\b({})\b'.format('|'.join(strs)))


def flatten(lst):
        res = []
        for i in lst:
            if isinstance(i, (list, tuple)):
                res.extend(flatten(i))
            else:
                res.append(str(i))
        return res


def recombine(tok):
    """Flattens a tree of tokens and joins into one big string.

    """
    return " ".join(flatten(tok.asList()))


def print_parse_results(pr, depth=0, name=''):
    """For debugging; pretty-prints parse result objects.

    """
    start = name + " " * (20 - len(name)) + ':' + '..' * depth
    if isinstance(pr, ParseResults):
        print(start)
        for i in pr:
            name = ''
            for k in pr.keys():
                if pr[k] is i:
                    name = k
                    break
            print_parse_results(i, depth+1, name)
    else:
        print(start + str(pr))


# Syntatic delimiters
comma = Literal(",").ignore(quotedString).suppress()
colon = Literal(":").ignore(quotedString).suppress()
semi = Literal(";").ignore(quotedString).suppress()
lbrace = Literal("{").ignore(quotedString).suppress()
rbrace = Literal("}").ignore(quotedString).suppress()
lbrack = Literal("[").ignore(quotedString).suppress()
rbrack = Literal("]").ignore(quotedString).suppress()
lparen = Literal("(").ignore(quotedString).suppress()
rparen = Literal(")").ignore(quotedString).suppress()

# Numbers
int_strip = lambda t: t[0].rstrip('UL')
hexint = Regex('[+-]?\s*0[xX][{}]+[UL]*'.format(hexnums)).setParseAction(int_strip)
decint = Regex('[+-]?\s*[0-9]+[UL]*').setParseAction(int_strip)
integer = (hexint | decint)
# The floating regex is ugly but it is because we do not want to match
# integer to it.
floating = Regex(r'[+-]?\s*((((\d(\.\d*)?)|(\.\d+))[eE][+-]?\d+)|((\d\.\d*)|(\.\d+)))')
number = (floating | integer)

# Miscelaneous
bi_operator = oneOf("+ - / * | & || && ! ~ ^ % == != > < >= <= -> . :: << >> = ? :")
uni_right_operator = oneOf("++ --")
uni_left_operator = oneOf("++ -- - + * sizeof new")
wordchars = alphanums+'_$'
name = (WordStart(wordchars) + Word(alphas+"_", alphanums+"_$") +
        WordEnd(wordchars))
size_modifiers = ['short', 'long']
sign_modifiers = ['signed', 'unsigned']

# Syntax elements defined by _init_parser.
expression = Forward()
array_op = lbrack + expression + rbrack
base_types = None
ident = None
call_conv = None
type_qualifier = None
storage_class_spec = None
extra_modifier = None
fund_type = None
extra_type_list = []

c99_int_types = ['int8_t', 'uint8_t', 'int16_t', 'uint16_t',
                 'int32_t', 'uint32_t', 'int64_t', 'uint64_t']
num_types = ['int', 'float', 'double'] + c99_int_types
nonnum_types = ['char', 'bool', 'void']


# Define some common language elements when initialising.
def _init_cparser(extra_types=None, extra_modifiers=None):
    global expression
    global call_conv, ident
    global base_types
    global type_qualifier, storage_class_spec, extra_modifier
    global fund_type
    global extra_type_list

    # Some basic definitions
    extra_type_list = [] if extra_types is None else list(extra_types)
    base_types = nonnum_types + num_types + extra_type_list
    storage_classes = ['inline', 'static', 'extern']
    qualifiers = ['const', 'volatile', 'restrict', 'near', 'far']

    keywords = (['struct', 'enum', 'union', '__stdcall', '__cdecl'] +
                qualifiers + base_types + size_modifiers + sign_modifiers)

    keyword = kwl(keywords)
    wordchars = alphanums+'_$'
    ident = (WordStart(wordchars) + ~keyword +
             Word(alphas + "_", alphanums + "_$") +
             WordEnd(wordchars)).setParseAction(lambda t: t[0])

    call_conv = Optional(Keyword('__cdecl') |
                         Keyword('__stdcall'))('call_conv')

    # Removes '__name' from all type specs. may cause trouble.
    underscore_2_ident = (WordStart(wordchars) + ~keyword + '__' +
                          Word(alphanums, alphanums+"_$") +
                          WordEnd(wordchars)).setParseAction(lambda t: t[0])
    type_qualifier = ZeroOrMore((underscore_2_ident + Optional(nestedExpr())) |
                                kwl(qualifiers))

    storage_class_spec = Optional(kwl(storage_classes))

    if extra_modifiers:
        extra_modifier = ZeroOrMore(kwl(extra_modifiers) +
                                    Optional(nestedExpr())).suppress()

    else:
        extra_modifier = None

    # Language elements
    fund_type = OneOrMore(kwl(sign_modifiers + size_modifiers +
                          base_types)).setParseAction(lambda t: ' '.join(t))

    # Is there a better way to process expressions with cast operators??
    cast_atom = (
        ZeroOrMore(uni_left_operator) + Optional('('+ident+')').suppress() +
        ((ident + '(' + Optional(delimitedList(expression)) + ')' |
          ident + OneOrMore('[' + expression + ']') |
          ident | number | quotedString
          ) |
         ('(' + expression + ')')) +
        ZeroOrMore(uni_right_operator)
        )

    uncast_atom = (
        ZeroOrMore(uni_left_operator) +
        ((ident + '(' + Optional(delimitedList(expression)) + ')' |
          ident + OneOrMore('[' + expression + ']') |
          ident | number | quotedString
          ) |
         ('(' + expression + ')')) +
        ZeroOrMore(uni_right_operator)
        )

    atom = cast_atom | uncast_atom

    expression << Group(atom + ZeroOrMore(bi_operator + atom))
    expression.setParseAction(recombine)




            

          

      

      

    

  

    
      
          
            
  Source code for pyclibrary.errors

# -*- coding: utf-8 -*-
# -----------------------------------------------------------------------------
# Copyright 2015-2020 by PyCLibrary Authors, see AUTHORS for more details.
#
# Distributed under the terms of the MIT/X11 license.
#
# The full license is in the file LICENCE, distributed with this software.
# -----------------------------------------------------------------------------
"""Errors that can happen during parsing or binding.

"""

[docs]class PyCLibError(Exception):
    """Base exception for all PyCLibrary exceptions.

    """
    pass



[docs]class DefinitionError(PyCLibError):
    """Excepion signaling that one definition found in the header is malformed
    or meaningless.

    """
    pass





            

          

      

      

    

  

    
      
          
            
  Source code for pyclibrary.init

# -*- coding: utf-8 -*-
# -----------------------------------------------------------------------------
# Copyright 2015-2020 by PyCLibrary Authors, see AUTHORS for more details.
#
# Distributed under the terms of the MIT/X11 license.
#
# The full license is in the file LICENCE, distributed with this software.
# -----------------------------------------------------------------------------
"""Initialisation routines.

Those should be run before creating a CParser and can be run only once. They
are used to declare additional types and modifiers for the parser.

"""
import sys
from .c_parser import _init_cparser, CParser
from .c_library import CLibrary
from .backends import init_libraries


[docs]def init(extra_types=None, extra_modifiers=None):
    """Init CParser and CLibrary classes.

    Parameters
    ----------
    extra_types : dict, optional
        typeName->c_type pairs to extend typespace.
    extra_modifiers : list, optional
        List of modifiers, such as '__stdcall'.

    """
    if CParser._init or CLibrary._init:
        raise RuntimeError('Can only initialise the parser once')

    extra_types = extra_types if extra_types else {}
    extra_modifiers = extra_modifiers if extra_modifiers else []

    _init_cparser(extra_types.keys(), extra_modifiers)
    init_libraries(extra_types)

    CParser._init = True
    CLibrary._init = True



WIN_TYPES = {'__int64': None}
WIN_MODIFIERS = ['__based', '__declspec', '__fastcall',
                 '__restrict', '__sptr', '__uptr', '__w64',
                 '__unaligned', '__nullterminated']


[docs]def auto_init(extra_types=None, extra_modifiers=None, os=None):
    """Init CParser and CLibrary classes based on the targeted OS.

    Parameters
    ----------
    extra_types : dict, optional
        Extra typeName->c_type pairs to extend typespace.
    extra_modifiers : list, optional
        List of extra modifiers, such as '__stdcall'.
    os : {'win32', 'linux2', 'darwin'}, optional
        OS for which to prepare the system. If not specified sys is used to
        identify the OS.

    """
    extra_types = extra_types if extra_types else {}
    extra_modifiers = extra_modifiers if extra_modifiers else []

    if os == 'win32' or sys.platform == 'win32':
        extra_types.update(WIN_TYPES)
        extra_modifiers += WIN_MODIFIERS

    init(extra_types, extra_modifiers)





            

          

      

      

    

  

    
      
          
            
  Source code for pyclibrary.utils

# -*- coding: utf-8 -*-
# -----------------------------------------------------------------------------
# Copyright 2015-2020 by PyCLibrary Authors, see AUTHORS for more details.
#
# Distributed under the terms of the MIT/X11 license.
#
# The full license is in the file LICENCE, distributed with this software.
# -----------------------------------------------------------------------------
"""Utility functions to retrieve headers or library path and architecture.

Most of those function have been taken or adapted from the ones found in
PyVISA.

Functions
---------
find_header : Find the path to a header file.
find_library : Find the path to a shared library from its name.

"""
import os
import sys
import logging
import io
import struct
import subprocess

from .thirdparty.find_library import find_library as find_lib

logger = logging.getLogger(__name__)


HEADER_DIRS = [os.path.join(os.path.dirname(__file__), 'headers')]


[docs]def add_header_locations(dir_list):
    """Add directories in which to look for header files.

    """
    dirs = [d for d in dir_list if os.path.isdir(d)]
    rejected = [d for d in dir_list if d not in dirs]
    if rejected:
        msg = 'The following directories are invalid: {}'
        logging.warning(msg.format(rejected))
    HEADER_DIRS.extend(dirs)



[docs]def find_header(h_name, dirs=None):
    """Look for a header file.

    Headers are looked for in the directories specified by the user using the
    add_header_locations function, in the headers directory of PyCLibrary, and
    in the standards locations according to the operation system.

    Parameters
    ----------
    h_name : unicode
        Name of the header to retrieve (should include the ".h")
    dirs : list, optional
        List of directory which should be searched for the header in addition
        to the default ones.

    Returns
    -------
    path : unicode
        Path to the header file.

    Raises
    ------
    OSError : if no matching file can be found.

    """
    if dirs:
        dirs += HEADER_DIRS[::-1]
    else:
        dirs = HEADER_DIRS[::-1]

    if sys.platform == 'win32':
        pass

    if sys.platform == 'darwin':
        dirs.extend(('/usr/local/include', '/usr/include',
                     '/System/Library/Frameworks', '/Library/Frameworks'))

    if sys.platform == 'linux2':
        dirs.extend(('/usr/local/include', '/usr/target/include',
                     '/usr/include'))

    for d in dirs:
        path = os.path.join(d, h_name)
        if os.path.isfile(path):
            return path

    raise OSError("Can't find header with h_name {}".format(h_name))



LIBRARY_DIRS = []


[docs]def add_library_locations(dir_list):
    """Add directories in which to look for libraries.

    """
    dirs = [d for d in dir_list if os.path.isdir(d)]
    rejected = [d for d in dir_list if d not in dirs]
    if rejected:
        msg = 'The following directories are invalid: {}'
        logging.warning(msg.format(rejected))
    LIBRARY_DIRS.extend(dirs)



[docs]def find_library(name, dirs=None):
    """Look for a library file.

    Libraries are looked for in the directories specified by the user using the
    add_library_locations function, and using the find_library function found
    the thirdparty package.

    Parameters
    ----------
    name : unicode
        Name of the library to retrieve (should include the extension)
    dirs : list, optional
        List of directory which should be searched for the library before
        ressorting to using thirdparty.find_library.

    Returns
    -------
    path : unicode
        Path to the library file.

    Raises
    ------
    OSError : if no matching file can be found.

    """
    if dirs:
        dirs += LIBRARY_DIRS[::-1]
    else:
        dirs = LIBRARY_DIRS[::-1]

    for d in dirs:
        path = os.path.join(d, name)
        if os.path.isfile(path):
            return LibraryPath(path)

    path = find_lib(name)
    if path:
        return LibraryPath(path)

    raise OSError("Can't find library with name {}".format(name))



# --- Private API -------------------------------------------------------------

[docs]class LibraryPath(str):

    #: Architectural information (32, ) or (64, ) or (32, 64)
    _arch = None

    def __new__(cls, path, found_by='auto'):
        obj = super(LibraryPath, cls).__new__(cls, path)
        obj.path = path
        obj.found_by = found_by

        return obj

    @property
    def arch(self):
        if self._arch is None:
            try:
                self._arch = get_arch(self.path)
            except:
                self._arch = tuple()

        return self._arch

    @property
    def is_32bit(self):
        if not self.arch:
            return 'n/a'
        return 32 in self.arch

    @property
    def is_64bit(self):
        if not self.arch:
            return 'n/a'
        return 64 in self.arch

    @property
    def bitness(self):
        if not self.arch:
            return 'n/a'
        return ', '.join(str(a) for a in self.arch)



[docs]def get_arch(filename):
    this_platform = sys.platform
    if this_platform.startswith('win'):
        machine_type = get_shared_library_arch(filename)
        if machine_type == 'I386':
            return 32,
        elif machine_type in ('IA64', 'AMD64'):
            return 64,
        else:
            return ()
    elif this_platform not in ('linux2', 'linux3', 'linux', 'darwin'):
        raise OSError('')

    out = check_output(["file", filename], stderr=subprocess.STDOUT)
    out = out.decode('ascii')
    ret = []
    if this_platform.startswith('linux'):
        if '32-bit' in out:
            ret.append(32)
        if '64-bit' in out:
            ret.append(64)
    elif this_platform == 'darwin':
        if '(for architecture i386)' in out:
            ret.append(32)
        if '(for architecture x86_64)' in out:
            ret.append(64)

    return tuple(ret)



machine_types = {
    0: 'UNKNOWN',
    0x014c: 'I386',
    0x0162: 'R3000',
    0x0166: 'R4000',
    0x0168: 'R10000',
    0x0169: 'WCEMIPSV2',
    0x0184: 'ALPHA',
    0x01a2: 'SH3',
    0x01a3: 'SH3DSP',
    0x01a4: 'SH3E',
    0x01a6: 'SH4',
    0x01a8: 'SH5',
    0x01c0: 'ARM',
    0x01c2: 'THUMB',
    0x01c4: 'ARMNT',
    0x01d3: 'AM33',
    0x01f0: 'POWERPC',
    0x01f1: 'POWERPCFP',
    0x0200: 'IA64',
    0x0266: 'MIPS16',
    0x0284: 'ALPHA64',
    0x0366: 'MIPSFPU',
    0x0466: 'MIPSFPU16',
    0x0520: 'TRICORE',
    0x0cef: 'CEF',
    0x0ebc: 'EBC',
    0x8664: 'AMD64',
    0x9041: 'M32R',
    0xc0ee: 'CEE',
}


[docs]def get_shared_library_arch(filename):
    with io.open(filename, 'rb') as fp:
        dos_headers = fp.read(64)
        fp.read(4)

        magic, skip, offset = struct.unpack(str('2s58sl'), dos_headers)

        if magic != b'MZ':
            raise Exception('Not an executable')

        fp.seek(offset, io.SEEK_SET)
        pe_header = fp.read(6)

        sig, skip, machine = struct.unpack(str('2s2sH'), pe_header)

        if sig != b'PE':
            raise Exception('Not a PE executable')

        return machine_types.get(machine, 'UNKNOWN')



[docs]def check_output(*popenargs, **kwargs):
    """Run command with arguments and return its output as a byte string.

    Backported from Python 2.7 as it's implemented as pure python on stdlib.

    >>> check_output(['/usr/bin/python', '--version'])
    Python 2.6.2
    """
    process = subprocess.Popen(stdout=subprocess.PIPE, *popenargs, **kwargs)
    output, unused_err = process.communicate()
    retcode = process.poll()
    if retcode:
        cmd = kwargs.get("args")
        if cmd is None:
            cmd = popenargs[0]
        error = subprocess.CalledProcessError(retcode, cmd)
        error.output = output
        raise error
    return output





            

          

      

      

    

  

    
      
          
            
  Source code for pyclibrary.backends.ctypes

# -*- coding: utf-8 -*-
# -----------------------------------------------------------------------------
# Copyright 2015-2020 by PyCLibrary Authors, see AUTHORS for more details.
#
# Distributed under the terms of the MIT/X11 license.
#
# The full license is in the file LICENCE, distributed with this software.
# -----------------------------------------------------------------------------
"""
Proxy to both CHeader and ctypes, allowing automatic type conversion and
function calling based on C header definitions.

"""
import logging
import os
import sys
from inspect import cleandoc
from ctypes import (c_char, c_wchar, c_ubyte, c_short, c_ushort,
                    c_int, c_uint, c_long, c_ulong, c_longlong, c_ulonglong,
                    c_float, c_double, c_longdouble, c_int8, c_uint8, c_int16,
                    c_uint16, c_int32, c_uint32, c_int64, c_uint64, c_bool,
                    c_char_p, c_wchar_p, c_void_p,
                    pointer, Union, Structure, cast,
                    cdll, POINTER, CFUNCTYPE, CDLL)

if sys.platform == 'win32':
    from ctypes import windll, oledll, WINFUNCTYPE, HRESULT

from ..errors import DefinitionError
from ..c_library import CLibrary
from ..utils import find_library

logger = logging.getLogger(__name__)


[docs]def make_mess(mess):
    return cleandoc(mess).replace('\n', ' ')



[docs]class CTypesCLibrary(CLibrary):
    """The CLibrary class is intended to automate much of the work in using
    ctypes by integrating header file definitions from CParser.

    This class serves as a proxy to a ctypes object, adding a few features:
      - allows easy access to values defined via CParser
      - automatic type conversions for function calls using CParser function
        signatures
      - creates ctype classes based on type definitions from CParser

    Initialize using a ctypes shared object and a CParser:
       headers = CParser.winDefs()
       lib = CLibrary(windll.User32, headers)

    There are 3 ways to access library elements:
        lib(type, name):
            type can be one of 'values', 'functions', 'types', 'structs',
            'unions', or 'enums'. Returns an object matching name. For values,
            the value from the headers is returned. For functions, a callable
            object is returned that handles automatic type conversion for
            arguments and return values. For structs, types, and enums, a
            ctypes class is returned matching the type specified.

        lib.name:
            searches in order through values, functions, types, structs,
            unions, and enums from header definitions and returns an object for
            the first match found. The object returned is the same as returned
            by lib(type, name). This is the preferred way to access elements
            from CLibrary, but may not work in some situations (for example, if
            a struct and variable share the same name).

        lib[type]:
            Accesses the header definitions directly, returns definition
            dictionaries based on the type requested. This is equivalent to
            headers.defs[type].

    Parameters
    ----------
    lib:
        Library object.

    headers : CParser
        CParser holding all the definitions.

    prefix : unicode
        Prefix to remove from all definitions.

    fix_case : bool
        Should name be converted from camelCase to python PEP8 compliants
        names.

    """
    #: Private flag allowing to know if the class has been initiliased.
    _init = False

    #: Balise to use when a NULL pointer is needed
    Null = object()

    #: Id of the backend
    backend = 'ctypes'

    #: Types (filled by init_clibrary)
    _types_ = {}

    #: Types for which ctypes provides a special pointer type.
    _ptr_types_ = {'char': c_char_p,
                   'wchar': c_wchar_p,
                   'wchar_t': c_wchar_p,
                   'void': c_void_p
                   }

    def __repr__(self):
        return "<CTypesCLibrary instance: %s>" % str(self._lib_)

    def _link_library(self, lib_path, convention):
        """Find and link the external librairy if only a path was provided.

        """
        if convention == 'cdll':
            return cdll.LoadLibrary(lib_path)
        elif convention == 'windll':
            return windll.LoadLibrary(lib_path)
        elif convention == 'oledll':
            return oledll.LoadLibrary(lib_path)
        else:
            raise ValueError('Convention cannot be {}'.format(convention))

    def _extract_val_(self, obj):
        """Extract a Python value from a ctype object.

        Does not try to be smart about pointer object as we are likely to get
        it wrong (a pointer being often an array).

        """
        if not hasattr(obj, 'value'):
            return obj

        return obj.value

    def _get_type(self, typ, pointers=True):
        """Return a ctype object representing the named type.

        If pointers is True, the class returned includes all pointer/array
        specs provided. Otherwise, the class returned is just the base type
        with no pointers.

        """
        try:
            typ = list(self._headers_.eval_type(typ))
            mods = typ[1:][:]

            # Create the initial type
            # Some types like ['char', '*'] have a specific ctype (c_char_p)
            # (but only do this if pointers == True)
            if (pointers and len(typ) > 1 and typ[1] == '*' and
                    typ[0] in self._ptr_types_):
                cls = self._ptr_types_[typ[0]]
                mods = typ[2:]

            # If the base type is in the list of existing ctypes:
            elif typ[0] in self._types_:
                cls = self._types_[typ[0]]

            # structs, unions, enums:
            elif typ[0][:7] == 'struct ':
                cls = self._get_struct('structs',
                                       self._defs_['types'][typ[0]][1])
            elif typ[0][:6] == 'union ':
                cls = self._get_struct('unions',
                                       self._defs_['types'][typ[0]][1])
            elif typ[0][:5] == 'enum ':
                cls = c_int

            # void
            elif typ[0] == 'void':
                cls = None
            else:
                raise KeyError("Can't find base type for {}".format(typ))

            if not pointers:
                return cls


            n_mods = []
            # Go through the modifier looking for array modifiers.
            # Array modifiers are list and if we find consecutive modifiers we merge
            # them. This allows to iterate on them in reverse order to create the
            # proper ctypes type
            if len(mods):
                seen = mods[0]
                for m in mods[1:]:
                    if isinstance(seen, list) and isinstance(m, list):
                        seen += m
                    else:
                        n_mods.append(seen)
                        seen = m
                n_mods.append(seen)
            mods = n_mods

            # Apply pointers and arrays
            while len(mods) > 0:
                m = mods.pop(0)
                if isinstance(m, str):  # pointer or reference
                    if m[0] == '*' or m[0] == '&':
                        for i in m:
                            cls = POINTER(cls)

                elif isinstance(m, list):      # array
                    # Go in reverse order to get nd array to work properly
                    for i in reversed(m):
                        # -1 indicates an 'incomplete type' like "int
                        # variable[]"
                        if i == -1:
                            # which we should interpret like "int *variable"
                            cls = POINTER(cls)
                        else:
                            cls = cls * i

                # Probably a function pointer
                elif isinstance(m, tuple):
                    # Find pointer and calling convention
                    is_ptr = False
                    conv = '__cdecl'
                    if len(mods) == 0:
                        mess = "Function signature with no pointer:"
                        raise DefinitionError(mess, m, mods)
                    for i in [0, 1]:
                        if len(mods) < 1:
                            break
                        if mods[0] == '*':
                            mods.pop(0)
                            is_ptr = True
                        elif mods[0] in ['__stdcall', '__cdecl']:
                            conv = mods.pop(0)
                        else:
                            break
                    if not is_ptr:
                        mess = make_mess("""Not sure how to handle type
                            (function without single pointer): {}""")
                        raise DefinitionError(mess.format(typ))

                    if conv == '__stdcall':
                        mkfn = WINFUNCTYPE

                    else:
                        mkfn = CFUNCTYPE

                    args = [self._get_type(arg[1]) for arg in m]
                    cls = mkfn(cls, *args)

                else:
                    mess = "Not sure what to do with this type modifier: '{}'"
                    raise TypeError(mess.format(m))
            return cls

        except:
            logger.error("Error while processing type: {}".format(typ))
            raise

    def _get_struct(self, str_type, str_name):
        if str_name not in self._structs_:

            str_name = self._resolve_struct_alias(str_type, str_name)

            # Pull struct definition
            defn = self._defs_[str_type][str_name]

            # create ctypes class
            defs = defn['members'][:]
            if str_type == 'structs':
                class s(Structure):
                    def __repr__(self):
                        return "<ctypes struct '%s'>" % str_name
            elif str_type == 'unions':
                class s(Union):
                    def __repr__(self):
                        return "<ctypes union '%s'>" % str_name

            # Must register struct here to allow recursive definitions.
            self._structs_[str_name] = s

            if defn['pack'] is not None:
                s._pack_ = defn['pack']

            # Assign names to anonymous members
            members = []
            anon = []
            for i, d in enumerate(defs):
                if d[0] is None:
                    c = 0
                    while True:
                        name = 'anon_member%d' % c
                        if name not in members:
                            d = (name,) + d[1:]
                            defs[i] = d
                            anon.append(name)
                            break
                        c += 1
                members.append(d[0])

            s._anonymous_ = anon
            # Handle bit field specifications, ctypes only supports bit fields
            # for integer but I am not sure how to test for it in a nice
            # fashion.
            s._fields_ = [(m[0], self._get_type(m[1])) if m[2] is None else
                          (m[0], self._get_type(m[1]), m[2]) for m in defs]
            s._defaults_ = [m[2] for m in defs]

        return self._structs_[str_name]

    def _get_pointer(self, arg_type, sig):
        """Build an uninitialised pointer for the given type.

        """
        # Must be 2-part type, second part must be '*' or '**'
        assert 2 <= len(arg_type) <= 3 and set(arg_type[1:]) == {'*'}
        arg_type_list = list(arg_type)
        cls = self._get_type(sig, pointers=False)
        special_pointer_types = {None:    c_void_p,
                                 c_char:  c_char_p,
                                 c_wchar: c_wchar_p}
        if cls in special_pointer_types:
            cls = special_pointer_types[cls]
            del arg_type_list[1]
        for pointer_decl in arg_type_list[1:-1]:
            cls = POINTER(cls)
        return pointer(cls())

    def _cast_to(self, obj, typ):
        """Cast an object to a new type (new type must be a pointer).

        """
        if not isinstance(typ, type):
            typ = self._get_type((typ,))

        return cast(obj, typ)

    def _get_array(self, typ, size, vals):
        """Build an array.

        """
        if not isinstance(typ, type):
            typ = self._get_type((typ,))

        if not isinstance(size, tuple):
            size = (size, )

        new = typ
        for s in size[::-1]:
            new *= s

        if vals:
            return new(*vals)
        else:
            return new()

    def _init_function(self, function):
        """Overrided here to declare the arguments types and return type.

        """
        function.func.argtypes = function.arg_types
        function.func.restype = function.res_type



if sys.platform == 'win32':
    WIN_TYPES = {'__int64': c_longlong, 'HRESULT': HRESULT}


[docs]def init_clibrary(extra_types={}):
    # First load all standard types
    CTypesCLibrary._types_ = {
        'bool': c_bool,
        'char': c_char,
        'wchar': c_wchar,
        'unsigned char': c_ubyte,
        'short': c_short,
        'short int': c_short,
        'unsigned short': c_ushort,
        'unsigned short int': c_ushort,
        'int': c_int,
        'unsigned': c_uint,
        'unsigned int': c_uint,
        'long': c_long,
        'long int': c_long,
        'unsigned long': c_ulong,
        'unsigned long int': c_ulong,
        'long unsigned int': c_ulong,
        'long long': c_longlong,
        'long long int': c_longlong,
        'unsigned __int64': c_ulonglong,
        'unsigned long long': c_ulonglong,
        'unsigned long long int': c_ulonglong,
        'float': c_float,
        'double': c_double,
        'long double': c_longdouble,
        'uint8_t': c_uint8,
        'int8_t': c_int8,
        'uint16_t': c_uint16,
        'int16_t': c_int16,
        'uint32_t': c_uint32,
        'int32_t': c_int32,
        'uint64_t': c_uint64,
        'int64_t': c_int64
    }

    if sys.platform == 'win32':
        for k in extra_types:
            if k in WIN_TYPES:
                extra_types[k] = WIN_TYPES[k]

    # Now complete the list with some more exotic types
    CTypesCLibrary._types_.update(extra_types)



[docs]def identify_library(lib):
    return isinstance(lib, CDLL)



[docs]def get_library_path(lib):
    if os.path.isfile(lib._name):
        return lib._name
    else:
        return find_library(lib._name).path
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