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CPIP

CPIP is a C/C++ Preprocessor implemented in Python. It faithfully records all aspects of preprocessing and can produce visualisations that make debugging preprocessing far easier.


Features


	Conformant C/C++ preprocessor.

	Gives programatic access to every preprocessing token and the state of the preprocessor at any point during preprocessing.

	Top level tools such as CPIPMain.py can generate preprocessor visualisations from the command line.

	Requires only Python 2.7 or 3.3+

	Fully documented: https://cpip.readthedocs.io.

	Free software: GNU General Public License v2






Installation

Install cpip from PyPi:

(CPIP) $ pip install cpip





This will give you access to the command line entry point cpipmain, to check this:

(CPIP) $ cpipmain --help
...





There are other installation methods [https://github.com/paulross/cpip/blob/master/docs/doc_src/installation.rst] including directly from source.






Visualising Preprocessing

The top level entry point cpipmain (the script CPIPMain.py) acts like a preprocessor that generates HTML and SVG output for a source code file or directory. This output makes it easy to understand what the preprocessor is doing to your source.

Here is some of that output when preprocessing a single Linux kernel file cpu.c (complete output [https://cpip.readthedocs.io/en/latest/_static/index.html]). The index.html page shows how CPIPMain.py was invoked [1], this has a link to to preprocessing pages for that file:

[image: CPIPMain.py's index.html landing page.]
This page has a single link that takes you to the landing page for the file cpu.c, at the top this links to other pages that visualise source code, #include dependencies, conditional compilation and macros:

[image: CPIP landing page after preprocessing cpu.c from the Linux kernel.]
Lower down this page is a table of files that were involved in preprocessing:

[image: CPIP landing page after preprocessing cpu.c from the Linux kernel.]

Visualising the Source Code

From the cpu.c landing page the link “Original Source” takes you to a syntax highlighted page of the original source of cpu.c.

[image: Annotated source code of cpu.c]
The cpu.c landing page link “Translation Unit” takes you to a page that shows the complete translation unit of cpu.c (i.e. incorporating all the #include files). This page is annotated so that you can understand what part of the translation unit comes from which file.

[image: Annotated translation unit produced by cpu.c]



Visualising the #include Dependencies

The cpu.c landing page link “Normal [SVG]” takes you to a page that shows the dependencies created by #include directives. This is a very rich page that represents a tree with the root at center left. #include‘s are in order from top to bottom. Each block represents a file, the size is proportional to the number of preprocessing tokens.

[image: Example of the file stack pop-up in the SVG include graph.]
Zooming in with the controls at the top gives more detail. If the box is coloured cyan it is because the file does not add any content to the translation unit, usually because of conditional compilation:

[image: Example of the file stack pop-up in the SVG include graph.]
The page is dynamic and hovering over various areas provides more information:


How and Why the File was Included

Hovering just to the left of the file box produces a popup that explains how the file inclusion process worked for this file, it has the following fields:


	Inc: The filename and line number of the #include directive.

	As: The conditional compilation state at the point of the #include directive.

	How: The text of the #include directive followed by the directory that this file was found in, this directory is prefixed by sys= for a system include and usr= for a user include.



[image: How the file got included]
Hovering over the filename above the file box shows the file stack (children are below parents).

[image: Example of the file stack pop-up in the SVG include graph.]
This plot can also tell you what types of preprocessor tokens were processed for each file. The coloured bars on the left of the file box indicate the proportion of preprocessing token types, the left is the file on its own, the right is the file and its child files. To understand the legend hover over those bars:

[image: Legend for preprocessing token types.]
To see the actual count of preprocessing tokens hover over the file box:

[image: Count of preprocessing token types.]





Visualising Conditional Compilation

The preprocessor is also responsible for handling conditional compilation which becomes very complicated for large projects. CPIPMain.py produces a succinct representation showing only the conditional directives. The links in each comment takes you to the syntax highlighted page for that file.

[image: Conditional compilation in the translation unit.]



Understanding Macros

CPIP tracks every macro definition and usage and CPIPMain.py produces a page that describes all the macros encountered:

[image: The top of the macro page with down page links to details of each macro.]
Each link on the page takes you to a description of the macro containing:


	The macro name, how many times it was referenced and whether it is still defined at the end of preprocessing.

	The verbatim macro definition (rewritten over several lines for long macros).

	File name and line number of definition, linked.

	Places that the macro was used, directly or indirectly. This is a table of file paths with links to the use point.

	
	Dependencies, two way:

	
	Macros that this macro invokes.

	Macros that invoke this macro.











[image: Macro BITMAP_LAST_WORD_MASK details: definition, where defined, where used and two way dependencies.]



Status

[image: https://img.shields.io/pypi/v/cpip.svg]
 [https://pypi.python.org/pypi/cpip][image: https://img.shields.io/travis/paulross/cpip.svg]
 [https://travis-ci.org/paulross/cpip][image: Documentation Status]
 [https://cpip.readthedocs.io/en/latest/?badge=latest][image: Updates]
 [https://pyup.io/repos/github/paulross/cpip/]


Licence

CPIP is a C/C++ Preprocessor implemented in Python.
Copyright (C) 2008-2017 Paul Ross

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

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

You should have received a copy of the GNU General Public License along
with this program; if not, write to the Free Software Foundation, Inc.,
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.




Credits

This package was created with Cookiecutter [https://github.com/audreyr/cookiecutter] and the audreyr/cookiecutter-pypackage [https://github.com/audreyr/cookiecutter-pypackage] project template.

Also many thanks to SourceForge [http://cpip.sourceforge.net/] that hosted this project for many years.

Footnotes




	[1]	This was invoked by:




$ python3 CPIPMain.py -kp -l20 -o ../../output/linux/cpu -S __STDC__=1 -D __KERNEL__ -D __EXPORTED_HEADERS__ -D BITS_PER_LONG=64 -D CONFIG_HZ=100 -D __x86_64__ -D __GNUC__=4 -D __has_feature(x)=0 -D __has_extension=__has_feature -D __has_attribute=__has_feature -D __has_include=__has_feature -P ~/dev/linux/linux-3.13/include/linux/kconfig.h -J /usr/include/ -J /usr/include/c++/4.2.1/ -J /usr/include/c++/4.2.1/tr1/ -J /Users/paulross/dev/linux/linux-3.13/include/ -J /Users/paulross/dev/linux/linux-3.13/include/uapi/ -J ~/dev/linux/linux-3.13/arch/x86/include/uapi/ -J ~/dev/linux/linux-3.13/arch/x86/include/ -J ~/dev/linux/linux-3.13/arch/x86/include/generated/ ~/dev/linux/linux-3.13/kernel/cpu.c











          

      

      

    

  

    
      
          
            
  
Installation

CPIP has been tested with Python 2.7 and 3.3 to 3.6. CPIP used to run just fine on Windows but I haven’t had a recent opportunity (or reason) to test CPIP on a Windows box.

First make a virtual environment in your <PYTHONVENVS>, say ~/pyvenvs:

$ python3 -m venv <PYTHONVENVS>/CPIP
$ . <PYTHONVENVS>/CPIP/bin/activate
(CPIP) $






Stable release

To install cpip, run this command in your terminal:

(CPIP) $ pip install cpip





This is the preferred method to install cpip, as it will always install the most recent stable release.

If you don’t have pip [https://pip.pypa.io] installed, this Python installation guide [http://docs.python-guide.org/en/latest/starting/installation/] can guide
you through the process.




From sources

The sources for cpip can be downloaded from the Github repo [https://github.com/paulross/cpip].

You can either clone the public repository:

(CPIP) $ git clone git://github.com/paulross/cpip





Or download the tarball [https://github.com/paulross/cpip/tarball/master]:

(CPIP) $ curl -OL https://github.com/paulross/cpip/tarball/master





Once you have a copy of the source, you can install it with:

(CPIP) $ python setup.py install





Install the test dependencies and run CPIP’s tests:

(CPIP) $ pip install pytest
(CPIP) $ pip install pytest-runner
(CPIP) $ python setup.py test








Developing with CPIP

If you are developing with CPIP you need test coverage and documentation tools.


Test Coverage

Install pytest-cov:

(CPIP) $ pip install pytest-cov





The most meaningful invocation that elimates the top level tools is:

(CPIP) $ pytest --cov=cpip.core --cov=cpip.plot --cov=cpip.util --cov-report html tests/








Documentation

If you want to build the documentation you need to:

(CPIP) $ pip install Sphinx
(CPIP) $ cd docs
(CPIP) $ make html





The landing page is docs/_build/html/index.html.






Testing the Demo Code

See the PpLexer Tutorial for an example of running a CPIP PpLexer on the demonstration code. This gives the core CPIP software a good workout.







          

      

      

    

  

    
      
          
            
  
CPIP Introduction

CPIP is a C/C++ pre-processor implemented in Python. Most pre-processors regard pre-processing as a dirty job that just has to be done as soon as possible. This can make it very hard to track down subtle defects at the pre-processing stage as pre-processors throw away a lot of useful information in favor of getting the result as cheaply as possible.

Few developers really understand pre-processing, to many it is an obscure bit of black magic. CPIP aims to improve that and by recording every detail of preprocessing so CPIP can can produce some wonderfully visual information about file dependencies, macro usage and so on.

CPIP is not designed to be a replacement for cpp (or any other established pre-processor), instead CPIP regards clarity and understanding as more important than speed of processing.

CPIP takes its standard as C99 or, more formally, ISO/IEC 9899:1999 (E) [1]. Other standards are considered, particularly C11, C++, C++11, C++14 and so on [2].


Pre-processing C and C++

The basic task of any preprocessor is to produce a Translation Unit for a compiler to work with. The main job the pre-processor has to do involves three inter-related tasks [3]:


	File inclusion i.e. responding to #include commands.

	Conditional Compilation #if, #ifdef etc.

	Macro definition and replacement.




File Inclusion

CPIP supports file inclusion just like any other pre-processor. In fact it goes further as CPIP recognises that whilst the C99 standard (and any other standard) specifies the syntax of the #include statement it leaves it as implementation defined how the file is located.

CPIP provides a reference implementation that behaves as CPP/RVCT/LLVM behave. CPIP also allows users to construct their own include handlers that obtain files from, for example, a URL or database.




Conditional Compilation

CPIP supports all conditional compilation statements. What is more CPIP can generate a conditionally compiled view of the source code which makes it much easier to see what part of the code is active.




Macro Replacement

CPIP supports macro replacement according to C99, CPIP keeps track of where macros were defined (and undefined) and where they were either tested (by an #if statement for example) or used in a substitution. All this information is available using public APIs after CPIP has finished processing a Translation Unit.

Macros represent one of the most complicated parts of preprocessing, it seems simple doesn’t it? But consider this source code:

#define f(a) a*g
#define g(a) f(a)
f(2)(9)





What is the result of the last statement?

It is either:

2*f(9)





Or:

2*9*g





Which is it? Puzzled? Well the C standards body responded thus:

“The C89 Committee intentionally left this behavior ambiguous as it saw no useful purpose in specifying all the quirks of preprocessing for such questionably useful constructs.” [4]

So any pre-processor implementation could produce either result at any time and it would still be a compliant implementation.






CPIP and Pre-processing

CPIP is capable of doing all these aspects of preprocessing and it produces a Translation Unit just like any other pre-processor.

What makes CPIP unique is that it retains all pre-processing information discovered along the way and can present it in many ways. CPIP provides a number of interfaces to that information, not least:


	A command line tool that acts as a C/C++ pre-processor but produces all sorts of wonderful information about pre-processing: CPIPMain.py Examples.

	A Python interface to pre-processing via the PpLexer, see the PpLexer Tutorial. If you want to construct your own pre-processor or understand a specific aspect of preprocessing then this is for you.






CPIP Core Architecture

CPIP provides a set of Command Line Tools built round a core of Python code. The architecture of this core code is illustrated below, at the heart of it is the PpLexer. The user interacts with this in two ways:


	
	Constructing a PpLexer with the following:

	
	A file-like object that represents the Initial Translation Unit i.e.the file to be pre-processed.

	Any pre-include files.

	An include handler that manages #include statements.

	Optionally: a CppDiagnostic to handle error conditions.

	Optionally: a Pragmahandler to handle #pragma statements.









	Processing the file (and its #include‘s) token by token.



For the PpLexer its construction is fairly straightforward; it just takes a reference to the user supplied objects.

Processing the ITU is a more serious matter. The PpLexer uses a PpTokeniser to generate pre-processing tokens (shown in yellow below) according to translation phases one to three. The PpTokeniser also keeps track of logical to physical file location.

Depending on the parser state the PpLexer may/may not pass the token to various internal objects (shown in purple below) that keep track of:


	File inclusion.

	Conditional compilation.

	Macro Environment.



The resulting token (if any) after that processing is yielded to the user.

An extremely useful feature of CPIP is that the PpLexer maintains all these data structures and provides an interface to them for the user. Some examples of what can be done with this information is here: CPIPMain.py Examples.

[image: CPIP Architecture.]
Footnotes




	[1]	Other standards are of interest: “C++98” [ISO/IEC 14882:1998(E)] describes more limited pre-processing (no variadic macros for example). “C++11” [ISO/IEC JTC 1/SC 22 N 4411 in draft] and C++14 does not substantially change this. In any case CPIP attempts to emulate common custom and practice (yes, including variadic macros).







	[2]	Relevant C standards [http://www.open-std.org/JTC1/SC22/WG14/] [www.open-std.org] (draft, open access). Relevant C++ standards [http://www.open-std.org/JTC1/SC22/WG21/] [www.open-std.org] (draft, open access).







	[3]	Specifically the pre-processor has to do the first 6 (out of 8 or 9) phases of translation (for example see ISO/IEC 9899:1999 (E) ©ISO/IEC Sect. 5.1.1.2 Translation phases). Simplified they are:


	Map physical source file multibyte characters to the source character set. Trigraph sequences are replaced by single-character representations.

	Line continuation characters \ are deleted splicing physical source lines to form logical source lines.

	The source file is decomposed into preprocessing tokens and white-space (including comments). Each comment is removed and replaced by one space character.

	Preprocessing directives are executed and macro invocations are expanded. A #include preprocessing directive causes the named file to be processed from phase 1 to 4, recursively. All preprocessing directives are then deleted.

	Each source character, escape sequence and string literal is converted to the execution character set.

	Adjacent string literal tokens are concatenated.











	[4]	Rationale for International Standard - Programming Languages - C Revision 5.10 April-2003 [http://www.open-std.org/JTC1/SC22/WG14/www/C99RationaleV5.10.pdf] Sect. 6.10.3.4










          

      

      

    

  

    
      
          
            
  
Command Line Tools

CPIP has a number of tools run from the command line that can analyse source code.
The main one is CPIPMain.py.
On installation the command line tool cpipmain is created which just calls main() in  CPIPMain.py.


CPIPMain

CPIPMain.py acts very much like a normal pre-processor but, instead of writing out a Translation Unit as test it emits a host of HTML and SVG pages about each file to be pre-processed. Here are Some Real Examples.


Usage

usage: CPIPMain.py [-h] [-c] [-d DUMP] [-g GLOB] [--heap] [-j JOBS] [-k]
                   [-l LOGLEVEL] [-o OUTPUT] [-p] [-r] [-t] [-G]
                   [-S PREDEFINES] [-C] [-D DEFINES] [-P PREINC] [-I INCUSR]
                   [-J INCSYS]
                   path

CPIPMain.py - Preprocess the file or the files in a directory.
  Created by Paul Ross on 2011-07-10.
  Copyright 2008-2017. All rights reserved.
  Licensed under GPL 2.0
USAGE

positional arguments:
  path                  Path to source file or directory.

optional arguments:
  -h, --help            show this help message and exit
  -c                    Add conditionally included files to the plots.
                        [default: False]
  -d DUMP, --dump DUMP  Dump output, additive. Can be: C - Conditional
                        compilation graph. F - File names encountered and
                        their count. I - Include graph. M - Macro environment.
                        T - Token count. R - Macro dependencies as an input to
                        DOT. [default: []]
  -g GLOB, --glob GLOB  Pattern match to use when processing directories.
                        [default: *.*]
  --heap                Profile memory usage. [default: False]
  -j JOBS, --jobs JOBS  Max simultaneous processes when pre-processing
                        directories. Zero uses number of native CPUs [4]. 1
                        means no multiprocessing. [default: 0]
  -k, --keep-going      Keep going. [default: False]
  -l LOGLEVEL, --loglevel LOGLEVEL
                        Log Level (debug=10, info=20, warning=30, error=40,
                        critical=50) [default: 30]
  -o OUTPUT, --output OUTPUT
                        Output directory. [default: out]
  -p                    Ignore pragma statements. [default: False]
  -r, --recursive       Recursively process directories. [default: False]
  -t, --dot             Write an DOT include dependency table and execute DOT
                        on it to create a SVG file. [default: False]
  -G                    Support GCC extensions. Currently only #include_next.
                        [default: False]
  -S PREDEFINES, --predefine PREDEFINES
                        Add standard predefined macro definitions of the form
                        name<=definition>. They are introduced into the
                        environment before anything else. They can not be
                        redefined. __DATE__ and __TIME__ will be automatically
                        allocated in here. __FILE__ and __LINE__ are defined
                        dynamically. See ISO/IEC 9899:1999 (E) 6.10.8
                        Predefined macro names. [default: []]
  -C, --CPP             Sys call 'cpp -dM' to extract and use platform
                        specific macros. These are inserted after -S option
                        and before the -D option. [default: False]
  -D DEFINES, --define DEFINES
                        Add macro definitions of the form name<=definition>.
                        These are introduced into the environment before any
                        pre-include. [default: []]
  -P PREINC, --pre PREINC
                        Add pre-include file path, this file precedes the
                        initial translation unit. [default: []]
  -I INCUSR, --usr INCUSR
                        Add user include search path. [default: []]
  -J INCSYS, --sys INCSYS
                        Add system include search path. [default: []]






Note

Multiprocessing: The pre-processor, and information derived from it, can only be run as a single process but writing individual source files can take advantage of multiple processes. As the latter constitutes the bulk of the time CPIPMain.py takes then using the -j option on multi-processor machines can save a lot of time.




Options







	Option
	Description




	--version
	Show program’s version number and exit


	-h, --help
	Show this help message and exit.


	-c
	Even if a file is conditionally included then add it to the plot.
This is experimental so use it at your own risk! [default False]


	-d DUMP, --dump=DUMP
	Dump various outputs to stdout (see below).
This option can be repeated [default: []]


	-g GLOB, --glob=GLOB
	Pattern to use when searching directories
(ignored for #includes). [default: *.*]


	--heap
	Profile memory usage (requires guppy to be installed). [default: False]


	-j JOBS, --jobs=JOBS
	Max processes when multiprocessing. Zero uses number of native CPUs [4].
Value of 1 disables multiprocessing. [default: 0]


	-k
	Keep going as far as sensible, for some definition of “sensible”.
[default: False]


	-l LOGLEVEL, --loglevel=LOGLEVEL
	Log Level (debug=10, info=20, warning=30, error=40, critical=50) [default: 30]


	-o OUTPUT, --output=OUTPUT
	Output directory [default: “out”]


	-p
	Ignore pragma statements. [default: False]


	-r
	Recursively provesses directories. [default: False]


	-t, --dot
	Write an DOT include dependency file and execute DOT on it to create a SVG
file. Requires GraphViz. [default: False]


	-C , --CPP
	Sys call cpp -dM to extract and use platform specific macros. These are
inserted after -S option and before the -D option. [default: False]


	-G
	Support GCC extensions. Currently only #include_next. [default: False]


	-I INCUSR, --usr=INCUSR
	Add user include search path (additive).
This option can be repeated [default: []]


	-J INCSYS, --sys=INCSYS
	Add system include search path (additive).
This option can be repeated [default: []]


	-S PREDEFINES,
--predefine=PREDEFINES
	Add standard predefined macro defintions of the form name<=defintion>.
These are introduced into the environment before anything else. These macros
can not be redefined. __DATE__ and __TIME__ will be automatically
defined.
This option can be repeated [default: []]


	-D DEFINES, --define=DEFINES
	Add macro definitions of the form name<=definition>. These are introduced
into the environment before any pre-include.
This option can be repeated [default: []]


	-P PREINC, --pre=PREINC
	Add a pre-include file, this will be included before any header.
This option can be repeated [default: []]





The -d option can be repeated to generate multiple text outputs on stdout:







	Output
	Description




	-d C
	Conditional compilation graph.


	-d F
	File names encountered and their count.


	-d I
	Include graph.


	-d M
	Macro environment.


	-d T
	Token count.


	-d R
	Macro dependencies as an input to DOT.





Examples of these are shown below Using -d Option.




Arguments

One or more paths of file(s) to be preprocessed.






Examples

Here is a simple example of processing the demo code that is in the PpLexer tutorial here: Files to Pre-Process.

Here we set:


	l 20 sets logging to INFO

	-o sets the output to ../../demo/output_00/

	-C is used to get the platform specific macros.

	-J is used to set a single system include as ../../demo/sys/

	-I is used to set a single user include as ../../demo/usr/



We are processing ../../demo/src/main.cpp and stdout is something like this:

$ python3 CPIPMain.py -l 20 -C -o ../../demo/output_00/ -J ../../demo/sys/ -I ../../demo/usr/ ../../demo/src/main.cpp
2012-03-20 07:41:38,655 INFO     TU in HTML:
2012-03-20 07:41:38,655 INFO       ../../demo/output_00/main.cpp.html
2012-03-20 07:41:38,664 INFO     Processing TU done.
2012-03-20 07:41:38,665 INFO     Macro history to:
2012-03-20 07:41:38,665 INFO       ../../demo/output_00/main.cpp_macros.html
2012-03-20 07:41:38,668 INFO     Include graph (SVG) to:
2012-03-20 07:41:38,668 INFO       ../../demo/output_00/main.cpp.include.svg
2012-03-20 07:41:38,679 INFO     Writing include graph (TEXT) to:
2012-03-20 07:41:38,679 INFO       ../../demo/output_00/main.cpp.include.svg
2012-03-20 07:41:38,679 INFO     Writing include graph (DOT) to:
2012-03-20 07:41:38,679 INFO       ../../demo/output_00/main.cpp.include.svg
2012-03-20 07:41:38,679 INFO     Creating include Graph for DOT...
2012-03-20 07:41:38,692 INFO     dot returned 0
2012-03-20 07:41:38,693 INFO     Creating include Graph for DOT done.
2012-03-20 07:41:38,693 INFO     Conditional compilation graph in HTML:
2012-03-20 07:41:38,693 INFO       ../../demo/output_00/main.cpp.ccg.html
2012-03-20 07:41:38,698 INFO     Done: ../../demo/src/main.cpp
2012-03-20 07:41:38,698 INFO     ITU in HTML: ...\main.cpp
2012-03-20 07:41:38,708 INFO     ITU in HTML: ...\system.h
2012-03-20 07:41:38,711 INFO     ITU in HTML: ...\user.h
2012-03-20 07:41:38,716 INFO     All done.
CPU time =    0.051 (S)
Bye, bye!





In the output directory will be the HTML and SVG results.


Using -d Option

All these are using the following command where ? is replace with a letter:

$ python3 CPIPMain.py -d? -o ../../demo/output_00/ -J ../../demo/sys/ -I ../../demo/usr/ ../../demo/src/main.cpp





Multiple outputs are obtained with, for example, -dC -dF


-d C

Conditional compilation graph:

---------------------- Conditional Compilation Graph ----------------------
#ifndef __USER_H__ /* True "../../demo/usr/user.h" 1 0 */
    #ifndef __SYSTEM_H__ /* True "../../demo/sys/system.h" 1 4 */
    #endif /* True "../../demo/sys/system.h" 6 13 */
#endif /* True "../../demo/usr/user.h" 7 20 */
#if defined(LANG_SUPPORT) && defined(FRENCH) /* True "../../demo/src/main.cpp" 5 69 */
#elif defined(LANG_SUPPORT) && defined(AUSTRALIAN) /* False "../../demo/src/main.cpp" 7 110 */
#else /* False "../../demo/src/main.cpp" 9 117 */
#endif /* False "../../demo/src/main.cpp" 11 124 */
-------------------- END Conditional Compilation Graph --------------------








-d F

Files encountered and how many times processed:

------------------------ Count of files encountered -----------------------
   1  ../../demo/src/main.cpp
   1  ../../demo/sys/system.h
   1  ../../demo/usr/user.h
---------------------- END Count of files encountered ---------------------








-d I

The include graph:

------------------------------ Include Graph ------------------------------
../../demo/src/main.cpp [43, 21]:  True "" ""
000002: #include ../../demo/usr/user.h
        ../../demo/usr/user.h [10, 6]:  True "" "['"user.h"', 'CP=None', 'usr=../../demo/usr/']"
        000004: #include ../../demo/sys/system.h
                ../../demo/sys/system.h [10, 6]:  True "!def __USER_H__" "['<system.h>', 'sys=../../demo/sys/']"
---------------------------- END Include Graph ----------------------------








-d M

The macro environment and history:

---------------------- Macro Environment and History ----------------------
Macro Environment:
#define FRENCH /* ../../demo/usr/user.h#5 Ref: 1 True */
#define LANG_SUPPORT /* ../../demo/sys/system.h#4 Ref: 2 True */
#define __SYSTEM_H__ /* ../../demo/sys/system.h#2 Ref: 0 True */
#define __USER_H__ /* ../../demo/usr/user.h#2 Ref: 0 True */

Macro History (referenced macros only):
In scope:
#define FRENCH /* ../../demo/usr/user.h#5 Ref: 1 True */
    ../../demo/src/main.cpp 5 38
#define LANG_SUPPORT /* ../../demo/sys/system.h#4 Ref: 2 True */
    ../../demo/src/main.cpp 5 13
    ../../demo/src/main.cpp 7 15
-------------------- END Macro Environment and History --------------------








-d T

The token count:

------------------------------- Token count -------------------------------
       0  header-name
       8  identifier
       1  pp-number
       0  character-literal
       1  string-literal
      11  preprocessing-op-or-punc
       0  non-whitespace
      11  whitespace
       0  concat
      32  TOTAL
----------------------------- END Token count -----------------------------












Performance

As CPIPMain.py/cpipmain is written in Python it is pretty slow, far slower than gcc or clang.
Internally in cpip there are some fairly agressive integrity checks such as
_assertDefineMapIntegrity() in cpip.core.MacroEnv.MacroEnv.
These integrity checks are invoked as asserts, for example:

assert(self._assertDefineMapIntegrity())





So that they can be turned off by using optimisation level 1.

For CPIPMain.py:

$ python3 -O CPIPMain.py ...





And cpipmain:

$ PYTHONOPTIMIZE=1 cpipmain ...





This optimisation can reduce the execution time by around 30%.









          

      

      

    

  

    
      
          
            
  
Usage

To use cpip in a project:

import cpip





Have a read of the CPIP Tutorials for how you can use CPIP programatically. In there is a tutorial on how to use the PpLexer that is the equivalent of cpp: PpLexer Tutorial. There is also the FileIncludeGraph Tutorial showing how you can analyse how #include‘d files are processed. This is very useful for undestanding file dependencies.





          

      

      

    

  

    
      
          
            
  
Contributing

Contributions are welcome, and they are greatly appreciated! Every
little bit helps, and credit will always be given.

You can contribute in many ways:


Types of Contributions


Report Bugs

Report bugs at https://github.com/paulross/cpip/issues.

If you are reporting a bug, please include:


	Your operating system name and version.

	Any details about your local setup that might be helpful in troubleshooting.

	Detailed steps to reproduce the bug.






Fix Bugs

Look through the GitHub issues for bugs. Anything tagged with “bug”
and “help wanted” is open to whoever wants to implement it.




Implement Features

Look through the GitHub issues for features. Anything tagged with “enhancement”
and “help wanted” is open to whoever wants to implement it.




Write Documentation

cpip could always use more documentation, whether as part of the
official cpip docs, in docstrings, or even on the web in blog posts,
articles, and such.




Submit Feedback

The best way to send feedback is to file an issue at https://github.com/paulross/cpip/issues.

If you are proposing a feature:


	Explain in detail how it would work.

	Keep the scope as narrow as possible, to make it easier to implement.

	Remember that this is a volunteer-driven project, and that contributions
are welcome :)








Get Started!

Ready to contribute? Here’s how to set up cpip for local development.


	Fork the cpip repo on GitHub.



	Clone your fork locally:

$ git clone https://github.com/paulross/cpip.git







	Install your local copy into a virtualenv. Assuming you have virtualenvwrapper installed, this is how you set up your fork for local development:

$ mkvirtualenv cpip
$ cd cpip/
$ python setup.py develop







	Create a branch for local development:

$ git checkout -b name-of-your-bugfix-or-feature





Now you can make your changes locally.



	When you’re done making changes, check that your changes pass flake8 and the tests, including testing other Python versions with tox:

$ flake8 cpip tests
$ python setup.py test or py.test
$ tox





To get flake8 and tox, just pip install them into your virtualenv.



	Commit your changes and push your branch to GitHub:

$ git add .
$ git commit -m "Your detailed description of your changes."
$ git push origin name-of-your-bugfix-or-feature







	Submit a pull request through the GitHub website.








Pull Request Guidelines

Before you submit a pull request, check that it meets these guidelines:


	The pull request should include tests.

	If the pull request adds functionality, the docs should be updated. Put
your new functionality into a function with a docstring, and add the
feature to the list in README.rst.

	The pull request should work for Python 2.7, 3.3 to 3.6, and for PyPy. Check
https://travis-ci.org/paulross/cpip/pull_requests
and make sure that the tests pass for all supported Python versions.






Tips

To run a subset of tests, for example to test PpLexer.py:

$ pytest -vs tests/unit/test_core/test_PpLexer.py








Release Checklist

In the following example the version we are moving to, in  Major.Minor.Patch format, is 0.9.7.

Current version should be something like M.m.(p)rcX, for example 0.9.7rc4.


Increment version

Change the version to M.m.p in these places:



	setup.cfg

	setup.py

	src/cpip/CPIPmain.py

	src/cpip/__init__.py






In src/cpip/__init__.py change CPIP_VERSION = (0, 9, 7)

Update the history:



	HISTORY.rst

	src/cpip/__init__.py






Update any Trove classifiers in setup.py, https://pypi.python.org/pypi?%3Aaction=list_classifiers




Build and Test

Build and test for Python 3.6:

$ . ~/venvs/CPIP36/bin/activate
(CPIP36) $ python setup.py install
(CPIP36) $ python setup.py test





And for Python 2.7

$ . ~/venvs/CPIP27/bin/activate
(CPIP27) $ python setup.py install
(CPIP27) $ python setup.py test





Build the docs HTML to test them, from an environment that has Sphinx:

(Sphinx) $ cd docs
(Sphinx) $ make clean
(Sphinx) $ make html








Commit and Tag

Commit, tag and push:

$ git add .
$ git commit -m 'Release version 0.9.7'
$ git tag -a v0.9.7 -m 'Version 0.9.7'
$ git push
$ git push origin v0.9.7








PyPi

Prepare release to PyPi for Python 3.6:

Build the egg and the source distribution:

(CPIP36) $ python setup.py install sdist





And for Python 2.7

(CPIP27) $ python setup.py install





Check the contents of dist/*, unpack into tmp/ if you want:

$ cp dist/* tmp/
$ cd tmp/
$ unzip cpip-0.9.7-py2.7.egg -d py27egg
$ unzip cpip-0.9.7-py3.6.egg -d py36egg
$ tar -xzf cpip-0.9.7.tar.gz





Release to PyPi, https://pypi.python.org/pypi/cpip:

(CPIP36) $ twine upload dist/*








ReadTheDocs

Build the documentation: https://readthedocs.org/projects/cpip/builds/




Prepare Next Release Candidate

Finally change the version to M.m.(p+1)rc0, in this example 0.9.8rc0 in these places:



	setup.cfg

	setup.py

	src/cpip/CPIPmain.py

	src/cpip/__init__.py, also change CPIP_VERSION = (0, 9, 8, 'rc0')






Commit and push:

$ git add .
$ git commit -m 'Release candidate v0.9.8rc0'
$ git push













          

      

      

    

  

    
      
          
            
  
Credits


Development Lead


	Paul Ross <apaulross@gmail.com>






Contributors

None yet. Why not be the first?







          

      

      

    

  

    
      
          
            
  
History


0.9.7 Beta Release (2017-10-04)


	Minor fixes.

	Performance optimisations.

	Builds the CPython source tree in 5 hours with 2 CPUs.

	DOcumentation improvements.






0.9.5 Beta Release (2017-10-03)


	Migrate from sourceforge to GitHub.






0.9.1 (2014-09-03)

Version 0.9.1, various minor fixes. Tested on Python 2.7 and 3.3.




Alpha Plus Release (2014-09-04)

Fairly thorough refactor. CPIP now tested on Python 2.7, 3.3. Version 0.9.1. Updated documentation.




Alpha Release (2012-03-25)

Very little functional change. CPIP now tested on Python 2.6, 2.7, 3.2. Added loads of documentation.




Alpha Release (2011-07-14)

This is a pre-release of CPIP. It is tested on BSD/Linux, it will probably work on Windows (although some unit tests will fail on that platform).

Project started in 2008.
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