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● Maintainer of PyInstaller
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Goal

Ship applications written in Python

without any dependency

on Win, Mac, Linux



 

 

Means

No compilation possible

Package and ship it



 

 

Solution:

PyInstallerPyInstaller

http://www.pyinstaller.org

http://www.pyinstaller.org/


 

 

Overview
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Crash tutorial

● Matplotlib example
● Uses numpy, PyQt4



 

 

Crash tutorial

1) Fetch PyInstaller & unpack

Unpack to writable 
directory 

($PYINST)



 

 

Crash tutorial

2) Configure PyInstaller

> python $PYINST/Configure.py



 

 

Crash tutorial

3) Create project

> $PYINST/Makespec.py mpl.py 
wrote /home/rasky/src/prova/mpl.spec
now run Build.py to build the executable



 

 

Crash tutorial

4) Build executable

> $PYINST/Build.py mpl.spec



 

 

Crash tutorial

4) Run & Enjoy

> cd dist/mpl
> ./mpl



 

 

Crash tutorial

Linux & PyQt



 

 

Crash tutorial

Windows & Tk



 

 

What is in dist/project/?

Main 
executable



 

 

What is in there

Python
library



 

 

What is in there

Standard
library



 

 

Where is the program?

helloworld binary:

Bootloader

.PYZ Archive
● Automatic discovery
● ZLIB compression
● Never extracted to disk!

Your code (.pyc)

Standard library

3rd-party libraries (.pyc)

Standard library (.pyc)



 

 

Import hooks

import statement

Analyze
sys.path

file import zipimport

Directory .ZIP



 

 

Import hooks

import statement

Analyze
sys.path

file import zipimport

Directory .ZIP

PYZimport

             .PYZ



 

 

So many files...

Can we do better?



 

 

And now for something better

REDUX: 3) Create project in “one-file” mode

> $PYINST/Makespec.py \
    --onefile \
    mpl.py 
wrote /home/rasky/src/prova/mpl.spec
now run Build.py to build the executable

> $PYINST/Build.py mpl.spec



 

 

What is in there?

Everything!

● Compressed package
● No dependencies
● Ready to download & run



 

 

PKG Archive

Where are the libraries?

Within the executable:

Bootloader

PYZ Archive

● All compressed
● Extracted to tmp
● Slight overhead
● PYZ within PKG Your code

3rd-party libraries

Standard library

Shared libraries

Data files



 

 

Explore the executable

Use ArchiveViewer.py
> $PYINST/ArchiveViewer.py helloworld



 

 

Explore the executable



 

 

Feature reel
● Free as in beer & freedom
● Multiplatform
● Multiversion (Python 2.0+, no Python 3)
● Flexible packaging mode
● Advanced built-in support for specific 3rd-party 

libraries
● Compression (ZLIB, UPX)

=  PyInstaller exclusive



 

 

Multiplatform: Windows
● EXEs run on Windows 2000+ vanilla

– No separate CRT/runtime installation!

● Windowed or console mode
● UPX highly compresses DLLs
● Can embed icons
● Can modify PE version infos
● Code-signing fully supported
● COM server support (deprecated)



 

 

Multiplatform: Linux

● No fixed ABI
● Ship all libraries (including system ones)

– Distribution-independent by default

● Can't disable stdout/stderr
● No UPX on .SO



 

 

Multiplatform: Mac OS X
● Create bundle (.app) for windowed app
● Forward compatible

– Build on 10.x, run on 10.x, 10.x+1, etc.

● Can embed icons
● No universal binaries
● No UPX on .so/.dylib



 

 

Flexibility
● SPEC file: PyInstaller project (in python)
● Generated by Makespec.py (wizard)

– One-file / one-dir modes

– Windowed / console

– Debug mode

– Icon, version, etc.



 

 

SPEC file

# -*- mode: python -*-
a = Analysis(
    [ os.path.join(HOMEPATH,'support/_mountzlib.py'),
      os.path.join(HOMEPATH,'support/useUnicode.py'),
      'helloworld.py' ],
    pathex=['/home/rasky/src/prova'])

pyz = PYZ(a.pure)

exe = EXE( pyz,
          a.scripts,
          a.binaries,
          a.zipfiles,
          a.datas,
          name=os.path.join('dist', 'helloworld'),
          debug=False,
          strip=False,
          upx=False,
          console=1 )



 

 

Analysis
a = Analysis(
    [ os.path.join(HOMEPATH,'support/_mountzlib.py'),
      os.path.join(HOMEPATH,'support/useUnicode.py'),
      'helloworld.py' ],
    pathex=['/home/rasky/src/prova'])

● input = bootstrap scripts
● pathex = PYTHONPATH
● Recursively analyze bytecode (.pyc)
● Find out dependencies: Python, OS, mixed



 

 

Dependencies: Python level

● Explicit imports
● Conservative on conditional imports:

if something:
    import XXXXX

● Hidden imports: dynamic generation of name

for n in plugins:
    __import__(“plugin_” + n)



 

 

Dependencies: OS level

● Binary dependencies between libraries:
– Windows: PE import section + manifest parsing

– Linux: LDD

– Mac: otool

● Hidden imports: LoadLibrary() / dlopen()
● Try with bindepend.py:
> bindepend.py c:\Python25\DLLs\_ctypes.pyd

c:\Python25\DLLs\_ctypes.pyd ['KERNEL32.dll', 
'ole32.dll', 'OLEAUT32.dll', 'python25.dll', 
'MSVCR71.dll']



 

 

Dependencies: PY+OS level

● ctypes automatically supported:

from ctypes import *

CDLL("library.so")
WinDLL("library.so")

cdll.library
windll.library

cdll.LoadLibrary("library.so")
windll.LoadLibrary("library.so")
 



 

 

Hidden imports (& datas)
● Manually maintained list of hidden imports

– Major 3rd-party packages supported



 

 

SPEC hand-editing
● Hand-edit SPEC file to:

– Manual includes/excludes

– Data files

– Custom packaging mode (eg: “open-source” mode)



 

 

Reverse-engineering
● No source code shipped (by default)
● Byte-code easy to extract (ArchiveViewer)
● Basic crypt support in PyInstaller (to be customized)
● Bytecode scrambling still the best option



 

 

PyInstaller future
● Simplify basic usage (pyinstaller app.py)
● Improving 3rd-party library support
● Python 3 support
● Cover also the “dist” phase



 

 

??
Questions?



 

 

Thank you!Thank you!
Contacts

Mail: info@develer.com

Phone: +39-055-3984627

Fax: +39 178 6003614 

http://www.develer.com

Develer S.r.l.
Via Mugellese 1/A

50013 Campi Bisenzio
Firenze - Italia 

mailto:info@develer.com
http://www.develer.com/
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