PiterPy 2023

Python — nober u3 teppapuyma:
npobaembl NePeHOCUMOCTU U UX PeLUEeHUA

ApceHunit CanenkuH

@ KasperskyOS



O Hac n Hawnx NnpoeKTax

e /lenaemM MHCTPYMeHTbl pa3spaboTyumka B KasperskyOS SDK

e [louTn BCE nuLlem Ha python

e ECTb cli C WWUMPOKNM PYHKLMOHANOM (MHOIO 3aBUCUMOCTEN)
e ECTb Mepencrnonb3lyemMsblie B APYrux npoektax Python naketol

e [TocTaBnsiemcs B coctaBe deb nakerta (moka 4yTo)



Ancknenmepsbl

e 18+ Ybepute geten n BneyatinTes/ibHbIX OT 9KPaHOB
e [OBOPMM TOJILKO MNPO *Nix
e byay paj ycnbllaTh afbTepHaTUBHbIE TOUKW 3peHNa™

*nobble, 3a UCKNYEeHMEM "nepenncaTtb BCE Ha go".



Hawiwn TpeboBaHusA

O6a3aTeNnibHO:;

* MepeHoCMOCTb
e pasBopayvBaHue 6e3 pip

® COBMECTUMOCTb C JOKEPOM
Bbi1/210 6b1 HEMNJ10XO:

® MNOCTaBka B BUAe OAHOro ¢pamnna
® NoCTaBka 6e3 yCTaHOBLLMKA

e 06paboTka 3aBMCMOCTEN
(BO3MOXHO Aake BKJIoYas cam python)




3auem 310 BCE? NMouemy python?

e YacTb Hawlero Ty/IMHra Bcerza
6bls1a Ha python

e Python oyeHb pacnpoCcTpaHéH
cpeamn pa3paboTumMKoB U
TecTupoBLkoB KasperskyOS

* [lpoLye nckate C++ paspaboTUmrKoB,
3HaKOLLMX python BTOPbIM S3bIKOM  (BMmecTo KapTUHKM C TPOAnei6ycom)


https://youtu.be/1SgGfMlbCoM

CTpyKTypa AgoKlaja

e [IponaemMcs No pasHbIM TynaM 1 NOAXOLaM
e [loyeMy BCE 3TO MOXeT KaTacTpodumueckn He paboTtaTb?

e O6CyanM, KaK YNHUTL Npobnembl



O603Ha4vYeHunA

Sys deps BO3MOXHOCTb NOCTaBKWM CUCTEMHbIX 3aBUCMMOCTEN

Py deps ABTOMaTU4Yeckasa pekypcrBHasa py o6paboTka 3aBnCMoCTen
Docker HopmManbHasa paboTocnocobHOCTb B foKepe 6e3 AoMn HacTpoek
python BO3MOXHOCTb MOCTaBKM caMoro python

W/o installer T[locTtaBka 6e3 He06X0AMMOCTIM 3aMycka YCTaHOBLL KA

Performance 3anyck 6e3 noTepb B CKOPOCTY

¥ - nonHocTblo yaoBneTBopseT, X - He y40BNeTBOPSET,
M - vactnuHo, ¥ W - Bo3MOXHO, HO Hafo AenaTb pykamu



NMNauyumeHT

e 3aBMNCUT OT pycurl, psycopg?2, click
e eCTb cBoé C pacwimpeHume

®* He genaeT HNYero oCMbIC/IEHHOIo
-> % python3 -m myapp.myapp run
psycopg2 works!

pycurl works!
myextension works!

Ccblnka Ha github
(BHMUMaHWe, crnonnepobl!)



https://github.com/asapelkin/overpackaged
https://github.com/asapelkin/overpackaged

Pex (Python EXecutable)
* 2.4k

e Ha Bbixoze ¢opmaT, OnvcaHHbIN B
e ABTOMaTM4eckn obpabaTbiBaeT 3aBUCMOCTH

e MOXHO CObpaTb NOA HECKOLKO MaaTGopm

-> % cat myapp.pex

#1/usr/bin/env python3.11

PKACADA@! AKA@N@MN@ . bootstrap/ACr@A@NENE
A@N@N@NON@MN@N@ . bootstrap/pex/A@<BD>


https://github.com/pantsbuild/pex
https://peps.python.org/pep-0441/

MOXHO A06aBNTb BCE OKPY>XXEHME

-> % pex $(pip freeze) -o my_virtualenv.pex
-> % deactivate
-> % ./my_virtualenv.pex

Python 3.11.5
(InteractiveConsole)

>>> 1mport

MOXHO A06aBWNTb HAll NakeT

-> % pex . -C myapp -0 myapp.pex
-> % ./myapp.pex run

psycopg2 works!

pycur L works!

myextension works!
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Benchmark 1: python3 -m myapp.myapp --help
Time (mean % 0): 63.0 ms + 3.4 ms [User: 54.5 ms, System: 8.4 ms]

Range (min .. max): 59.4 ms .. 79.3 ms 35 runs

Benchmark 2: myapp.pex --help

Time (mean * 0): 720.4 ms =+ 17.8 ms [User: 642.4 ms, System: 75.8 ms]
Range (min .. max): 705.7 ms .. 769.4 ms 10 runs
summary

python3 -m myapp.myapp --help ran
11.43 + 0.69 times faster than myapp.pex --help
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Mpobyem Pex

-> % pex . -C myapp -0 myapp.pex
-> % ./myapp.pex run

psycopg2 works!

pycurl works!

myextension works!

[Monpobyem 3anyCcTUTb Ha APYro MalunHe:

-> % docker run ubuntu_with_python:latest ./myapp.pex run

File "/root/.pex/installed_wheels/53...b9/
psycopg2-2.9.7-cp311-cp311-1linux_x86_64.whl/psycopg2/__init__ .py",

from psycopg2._psycopg import ( # noga
ImportError: libpg.so.5: cannot open shared object file: No such file or directory

line 51, in <module>
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Pex

Sys deps

Py deps v
Docker v
python

W/o installer §@

Performance

XOpOoLLO NOAXOANT eCVi Bbl KOHTPOIMPYETE OKPYXKEHWE U He TpeboBaTeNbHbI K
CKOPOCTM 3anyckKa.
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Nakyemcs B deb nakeT

% 1.6k

e KombuHaums virtualenv n deb naketa

e [lo3Bonder npornnmcaTtb 3aBNCNMOCTN OT CUCTEMHbIX MaKeTOB
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https://github.com/spotify/dh-virtualenv

debian/rules

dh $@ --with python-virtualenv

dh_virtualenv --setuptools --python /usr/bin/python3

debian/control

Build-Depends: python3-dev, python3-setuptools, python3-pip, dh-virtualenv

Package: myapp
Depends: ${shlibs:Depends}, ${misc:Depends},

-> % dpkg-buildpackage -us -uc -b

libcur14-openssl-deyv,

libpg-dev, python3 (>= 3.8)
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BO3MOXHOCTb NPONnNCbiIBaTb CNCTEMHbIE 3daBNCMOCTI

-> % dpkg-deb -I myapp_0.1-1_amd64.deb

Depends: 1libc6 (>= 2.28), libcurl4 (>= 7.56.1),
libexpatl (>= 2.1~betal3), libpqg5 (>= 10~~),
libssl1.1 (>= 1.1.0), zlibig (>= 1:1.2.0),

libcurl4-openssl-dev, libssl-dev, libpqg-dev

-> % dpkg -1 myapp_0.1-1_amd64.deb
-> % /opt/venvs/myapp/bin/myapp run
psycopg2 works!

pycurl works!

myextension works!
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dh-virtualenv

Sys deps M (deb only)

Py deps v
Docker ¥ (deb only)
python ¥V

W/o installer

Performance W@

XOpOoLLO NOAOVAET eC/IN BaC MHTepecyroT To/Ibko deb cnctembl.
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AppImage
e He TpebyeT yCTaHOBLLMKA
e [l0o3BO/IFET NprBeCTU C coboun python n noboe apyroe okpyxeHve

e [OTOBbIV/ N XOPOLUO PAbOTAOLLNWN TYJINHT

e OanH dann ansa Bcero
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Kak ncnonbsoatb Applmage ¢ python?
python-appimage %141

Cbopka oagHOW KOMaHAowW!
-> % python-appimage build app

-> % ./myapp-x86_64.AppImage run
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https://github.com/niess/python-appimage

A 4YTO MO CKOPOCTM 3anycka?

Benchmark 1: python3 -m myapp.myapp --help
Time (mean + O): 69.7 ms + 2.8 ms [User: 63.1 ms, System: 6.4 ms]
Range (min .. max): 64.9 ms .. 76.8 ms 40 runs

Benchmark 2: ./myapp.AppImage --help

Time (mean x 0): 259.9 ms + 3.7 ms [User: 76.4 ms, System: 13.6 ms]
Range (min .. max): 255.5 ms .. 267.2 ms 11 runs
summary

python3 -m myapp.myapp --help ran
3.73 £ 0.16 times faster than ./myapp.AppImage --help
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[Mpob6nema c Docker

e Appimage He 3anycTuUTCs B Aokepe 6e3 --cap-add SYS_ADMIN --device
/dev/fuse:mrw --cap-add MKNOD

-> % sudo docker run debian-fuse:latest myapp.AppImage --help
fuse: device not found, try 'modprobe fuse' first
open dir error: No such file or directory
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AppImage

Sys deps A
Py deps v
Docker

python v

W/o installer §@

Performance v

OuyeHb XopoLUWM AJ19 BCEro, YTo He npejnosaraeT 3anyck B gokepe. Hanpumep
rpagpuyeckme NpuIoXKeHus.
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Makyemcsi B caMopacnakoBbiBalOLWMNACA 6UHapPHUK

VicuepnbiBatoLlee nccnegoBaHume:
, EBreHun MNMuctyH

BbiBOAbI, KpaTKO:

¢ MHOro XopoLnNX NHCTPYMEHTOB

e Ha JlaHHbI MOMEHT Hall GaBoOpPUT - * 4.9k
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https://awooo.ru/notes/03.html
https://github.com/indygreg/PyOxidizer

Pyoxidizer
e BecbMa HeTpuBMasieH B HAaCTpPOMKax, 3aTO MHOIMO BO3MOXHOCTEM

e EcTb HEMano NoABOAHbLIX KAMHENW, Hanpumep _ file_  He paboTtaer

e [lpegocTaBnsieT CBOU NepeHocMbie Bepcun Python

def make_exe():
dist = default_python_distribution(python_version = '3.8")

exe = dist.to_python_executable(
for resource in exe.pip_install(["myapp"]):

exe.add_python_resource(resource)

register_target("exe", make_exe)
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Benchmark 1: ./pyoxidizer/myapp --help
Time (mean % 0): 102.9 ms 3.1 ms [User: 91.3 ms, System: 10.9 ms]

Range (min .. max): 97.7 ms .. 109.5 ms 26 runs

Benchmark 2: python3 -m myapp.myapp --help

Time (mean * 0): 115.9 ms 1.4 ms [User: 102.0 ms, System: 13.2 ms]
Range (min .. max): 113.1 ms .. 118.4 ms 24 runs
summary

./pyoxidizer/myapp --help ran
1.13 £ 0.04 times faster than python3 -m myapp.myapp --help
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Pyoxidizer

Sys deps A
Py deps v
Docker v
python v

W/o installer &

Performance W@

XOpoLUo NoAoVAET ANst TeX, Y KOro MHOIro CBO60AHOI0 BPEMEHMN,
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Komnunupyemca B YeCTHbIN UCMONTHSIeMbIA pain
e nuitka (Haw ¢aBopuT)
e codon

e cython



Python C Api
[lepeBegem 3TOT kKo Ha C BpyUHYIO

import json

from urllib import request

response = request.urlopen('https://api64.ipify.org?format=json')
ip_info = json. load(response)

print(f"Public IP: {ip_info['ip']}")
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NMoHapgo6uTca Python.h

#include <Python.h>
int main()

{
Py_Initialize();

PAS



VimnopTtupyem moaynu

import json
from urllib import request

PyObject *jsonModule = PyImport_ImportModule("json");
PyObject *requestModule = PyImport_ImportModule("urllib.request");
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Monyumm n Bbi30BEM HY>KHble HAM PYHKLNA

response = request.urlopen('https://api64.1ipify.org?format=json')
ip_info = json. load(response)

PyObject *urlopen = PyObject_GetAttrString(requestModule, "urlopen");
PyObject *args = Py_Buildvalue("(s)", "https://api64.ipify.org?format=json");
PyObject *response = PyObject_CallObject(urlopen, args);

PyObject *loadFunc = PyObject_GetAttrString(jsonModule, "load");
PyObject *ip_info = PyObject_CallObject(loadFunc, Py_Buildvalue("(0)", response));



BbiBOoA pe3ynbTaTa

Python:

print(f"Public IP: {ip_info['ip']}")

C:

PyObject *pyStr = PyObject_Str(ipString);
const char *str = PyUnicode_AsSUTF8(pyStr);
printf("Public IP: %s\n", str);



BCé noslyunniocb J0CTAaTOYHO NPOCTO

Py _Initialize();

PyObject
PyObject

PyObject
PyObject
PyObject

PyObject
PyObject

PyObject

PyObject

*jsonModule = PyImport_ImportModule("json");

*requestModule = PyImport_ImportModule("urllib.request");

*ur lopen = PyObject_GetAttrString(requestModule, "urlopen");
*args = Py_Buildvalue("(s)", "https://api64.ipify.org?format=json");

*response = PyObject_CallObject(urlopen, args),

*loadFunc = PyObject_GetAttrString(jsonModule, "load");

*ip_info = PyObject_CallObject(loadFunc, Py_Buildvalue("(0)", response));

*ipString = PyObject_GetItem(ip_info, Py_Buildvalue('"s",

*pyStr = PyObject_Str(ipString);

const char *str = PyUnicode_AsSUTF8(pyStr);
printf("Public IP: %s\n", str);

"ip"));
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YecTHaa koMmnunauusa

nuitka w10k

e [logaep>XnBaeT 1 3aBUCMOCTM TOXe
e [lageonornsa oAHOM KHOMKWK "caenav xopoLuo"
e MOXHO CTaTN4YeCcKn CIMHKOBATLCA C python 1 He ToNbKO

e [Icnonb3yetcd napcep python koga ns cpython

-> % python -m nuitka --standalone myapp.py --onefile -o myapp

-> % ldd myapp

linux-vdso.so.1 (0x00007ffe29b2b000)

libc.so0.6 => /11ib/x86_64-1linux-gnu/libc.so0.6 (0x00007f5b5f9bab00)
/11b64/1d- 1linux-x86-64.s0.2 (OX00007f5b5fcOeb00O)
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https://github.com/Nuitka/Nuitka

Benchmark 1: python3 -m myapp.myapp --help

Time (mean * 0O): 67.4 ms * 3.2

Range (min .. max): 63.3 ms .. 82.3
Benchmark 2: myapp.nuitka --help

Time (mean * 0O): 100.8 ms + 2.0

Range (min .. max): 98.5 ms .. 108.7
Summary

python3 -m myapp.myapp --help ran
1.50 £ 0.08 times faster than myapp.

ms [User: 59.7 ms, System: 7.5 ms]
ms 34 runs
ms [User: 95.0 ms, System: 5.8 ms]
ms 28 runs

nuitka --help
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Nuitka MoxeT nogonTn Be3ae, HO:

Sys deps v e MOXHO HapBaTbCA Ha U3SMEHEHME
noBeaeHuMd (e.gq. sys.path

Skl v e He TepsiiTe pecypcbl 1 MAarviHbl,
AN Yero noHagobuTcs npuceaatb

python v

] e OCTOpOXHee C NNLUEeH3nAMU
W/o installer & P
Performance &


https://github.com/asapelkin/pytest-workflow-single-executable

Mpobyem Nuitka

Cobripaem B 041H BIHAPHUK

python -m nuitka --standalone myapp.py --onefile -0 myapp

[poBEepPUM UTO OH AEeACTBUTENBHO CAMOAOCTAaTOYEH:

-> % docker run -v$PWD:$PWD -w$PWD ubuntu: latest
psycopg2 works!

pycurl works!

myextension works!

Knacc, Bbl BOCXUTUTe/IbHbI! B npoaakKLUH!

./myapp run
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[lepBbIv XKe KNNEeHT...

-> % docker run -v$PWD:$PWD -w$PWD ubuntu:20.04 ./myapp run
./myapp: ...libc.so0.6: version GLIBC_2.33' not found (required by ./myapp)
./myapp: ...libc.so0.6: version GLIBC_2.34"' not found (required by ./myapp)
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myapp ccblnaeTca Ha ceexunn glibc:

-> % objdump -T ./myapp | grep GLIBC

000...000 DF *UND* 000...000 (GLIBC_2.34) _ libc_start_main

000...000 DF *UND* 000...000 (GLIBC_2.33) fstat

glibc Ha MmalLnHe kKnreHTa:

-> % docker run ubuntu:20.04 1dd --version
ldd (Ubuntu GLIBC 2.31-Qubuntu9.9) 2.31

Ync...
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NMpo6semHble NakeTbl ¢ C paclUMpeHNaMMN:

e CobpaHHble HENPABUAbHbBIM TyN14YeNHOM

e /IMeroLlme BHeLUHVIe 3aBUCMMOCTU
becnpo6siemHble:

e Pure python naketbl

e [IpaBMIbLHO COBpPaHHbLIE
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Kak 6bITb?

e Cobumpaemca co ctapbiM glibc

e BHelLUHVe 3aBNCMOCTM Bbepém c coboun
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manylinux

- Cepus Taro., CTaHAAPTU3MNPYOLLKMX COBMECTMOCTb BMHAPHOro nakeTa ¢
BepcmamMu linux
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dsosiloyma manylinux

o PEP 425 (2012) - cTaHAAPTU3NPOBaHbI TEeru
na1atGopPMbl /159 NAKETOB
{distribution}-{version}(-{build tag})?-
{python tag}-{abi tag}-{platform tag}.whl

e PEP 513 (2016) - Tar manylinux1

e PEP 571 (2018) - Tar manylinux2010

e PEP 599 (2019) - Tar manylinux2014

e PEP 600 (2019) - nocneaHsas, bonee obLLas
cuctema TaroB manylinux_x_y
manylinux_{GLIBCMAJOR} ${GLIBCMINOR}_ ${ARCH}

43


https://peps.python.org/pep-0425/
https://peps.python.org/pep-0513/
https://peps.python.org/pep-0571/
https://peps.python.org/pep-0599/
https://peps.python.org/pep-0600/

Kak UnTaTb T3r manylinux_2_5_x86_64 .

e GLIBC_2.5 - makcmManbHO gonyctrmMas Bepcna 6a3oBbix cMMBo10B glibc

o , Hanpumep
libgcc_s.so.1, libstdc++.50.6, libpthread.so.0 1 ewle ¢ gecaTok Apyrux,
NMEeRLLUNXCA B hpakmuyecku ecex puctpubyTtmeax c glibc 2.5

* apxeTuMKTypa Xx86_64

UuTaeTtca Kak "paboTaeT Ha hpakmuyYyecku ecex MeMHCTPUMOBBIX linux x86_64
ANCTprnbyTNBOB C Bepcuen glibc 2.5 n Bbiwe"
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https://github.com/pypa/auditwheel/blob/main/src/auditwheel/policy/manylinux-policy.json

MwviHycbl manylinux

e YCOXHEHHas cbopka
e bosibLUVe BUHAPHUKW (CTaTYeckas JIMHKOBKA)

e /Icnonb30BaHMe ycTapeBLUUX BUBINOTEK (MOMHUM Security pncki)

ECcTb gaxke Luenbii NpoeKkT
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https://pypi.org/project/no-manylinux/

Mpumepsbl nakeToB 6e3 Tara manylinux

- pycurl

- libvirt

- PyGObject
- pycairo

- netifaces

pycrypto
gssapi
pycups
pykerberos

Hal CcO6CTBEHHbIA myapp
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OTnaBnmBaem nNpobsemMHble
nakeTbl

dopmaT MMeHn nakeTa:

{python tag}-{abitag}-{platform tag}.whl

B pycurl-7.45.2-cp38-cp38-1inux_x86_64.whl,
linux_x86_64 - Tar ni1atpopmsl

[lonyyaeTca npocTenilas npoBepka
(CCbl/IKa Ha HaLU MOJIHbIVN CKPUMT):

allowed_tags = ["any", "manylinuxi1i"...
platform_tags = parse_wheel_filename(filename).platform_tags
assert any(tag in allowed_tags for tag in platform_tags)

iy


https://packaging.python.org/en/latest/specifications/platform-compatibility-tags/
https://gist.github.com/asapelkin/6444ce67ac5cdc529cde5ba949ab873c

[lpoBepnM Halle NpuaoXeHne myapp -

-> % pip3 wheel -r requirements.txt --wheel-dir wheelhouse
-> % whl-tags-checker.py wheelhouse any manylinux2014_x86_64 manylinux_2_5_x86_64

Error: wheel package without supported platform tags was found:

pycurl-7.45.2-cp311-cp311-linux_x86_64.whl.
Error: wheel package without supported platform tags was found:

psycopg2-2.9.7-cp311l-cp31l-1linux_x86_64.whl.
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Kak npurotoBmTb CBOM NakeT UM NOUYNHUTDL 3rd-party

Ncnonbsyem docker o6pas

-> % docker run quay.io/pypa/manylinux2010_x86_64
-> % /opt/python/cp38-cp38/bin/pip wheel pycurl -w weelhouse

Created wheel for pycurl:
filename=pycurl-7.45.2-cp38-cp38-1linux_x86_64.whl
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https://github.com/pypa/manylinux

Ecnun Y NaKeTa BHeWHWNE 3aBNCUMOCTI - p,o6a|3m'-|e|v| NX B KOJ1€CO

-> % auditwheel repair pycurl-7.45.2-cp38-cp38-1linux_x86_64.whl
Repalring pycurl-7.45.2-cp38-cp38-1linux_x86_64.whl

Previous filename tags: Llinux_x86_64

New filename tags: manylinux_2_17_x86_64, manylinux....
Previous WHEEL info tags: cp38-cp38-1linux_x86_64

New WHEEL info tags: cp38-cp38-manylinux_2_17_x86_64,

Fixed-up wheel written to
...pycurl-7.45.2-cp38-cp38-manylinux_2_17_x86_64.ma. ...

Terlepb TaKne NMakKeTbl KakK-TO TakK

pip3 install --no-index --find-links ./wheelhouse
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Ba)kHble NOoAUNTOIN.

® NPaBW/IbHbIV NMNJAAaTOPMeEHHbIV T3 BaXXeH He3aBMCKMO OT BbIOPaHHOTIO
criocoba rnocraBku

e Nt06ast KOMNUNALUMIA AOMKHA MPON3BOANTCSA C MPABUbHbLIM TYyN1UYENHOM

® NepeHOCMMOCTb He becnnaTHa

Benchmark 1: myapp.p38.gcc6 --help
Time (mean * 0): 316.0 ms £+ 21.6 ms [User: 303.2 ms, System: 11.9 ms]
Range (min .. max): 302.7 ms .. 375.3 ms 10 runs

Benchmark 2: myapp.p31l1l.gccl3 --help

Time (mean + 0O): 172.2 ms 2.9 ms [User: 163.9 ms, System: 8.3 ms]
Range (min .. max): 168.7 ms .. 180.2 ms 16 runs
summary

myapp.p311l.gccl3 ran
1.83 = 0.13 times faster than myapp.p38.gcc6 --help
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[lenaem Bce camMum

e [loHagobUTCA NpaBubHbLIN python

e bepém c cobor TONLKO NMpPaBu/ibHbIe NMaKeThbl
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bepéM nNnToHa c cobon

OTKyZa B3ATb NMpaBubHbIV python?
e python-appimage %141
e manylinux koHTeHepbl 1.3k

e python-build-standalone % 1.2k

e CobpaTb camomy
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https://github.com/niess/python-appimage
https://github.com/pypa/manylinux
https://github.com/indygreg/python-build-standalone

Bcé pykamu

Sys deps A
Py deps v
Docker v
Python ¥V

W/o installer W W

Performance W@

XOpOoLLO NOAXOAUT B Ciyvae Ha/IMuns y>xe roToBOU cxeMbl pacrnpocTpaHmnHmsa SDK
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BbiBOAbI

e CyLlecTByeT MHOIO rOTOBOrO TY/INHIA
e ECTb Habop NpasBwu/, KOTOPble HEOH6XOAMMO CObNOAATL

e 3a nocnegHvie 10 net Python caenan orpoMHbIN LLAr Briepés B 3TOM
Hanpas/eHU
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He6onblLioe cpaBHEeHMeE

Pex dh-venv  AppImage Pyoxidizer Nuitka Pykamw

Sys deps ¥ (debonly) ¥ ¥ A" v A
Py deps ¥ ¥ v v v v
Docker ¥ M (debonly) v v v
python A v v v A
W/o installer 8 v v v A
Performance v v v v v



[lpoekT-necoYyHunLa -

-> % make build

-> % make portability-test

success:
success:
success:.:
success:

etc

myapp_nuitka_onefile passed on
myapp_nuitka_onefile passed on
myapp_nuitka_onefile passed on
myapp_nuitka_onefile passed on

-> % make benchmark
Benchmarking startup time...

Summary

pyoxidizer/myapp --help ran
0.26 times faster than myapp_nuitka_as_folder/myapp --help
0.71 times faster than myapp_nuitka_onefile --help

1.53 times faster than myapp.AppImage --help

3.21
5.72
7.04

t

*
s

ubuntu:17.04
ubuntu:20.04
debian:9
opensuse/leap:15.0
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https://github.com/asapelkin/overpackaged

VICTOUHUKU

e An Overview of Packaging for Python
e Python Packaging

e How We Deploy Python Code

e DevOps Tool Bazaar

e GLibc backward compatibility

e PEP 425, 513, 571, 599, 600

e Platform compatibility tags

¢ no-manylinux github

e Nuitka Manual

e Kak paboTatoT snap, flatpak, appimage
e WTF is PEX?
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https://packaging.python.org/en/latest/overview/
https://aosabook.org/en/v1/packaging.html
https://www.nylas.com/blog/packaging-deploying-python/
https://speakerdeck.com/jhermann/devops-karlsruhe-meetup-2018-02-20
https://developers.redhat.com/blog/2019/08/01/how-the-gnu-c-library-handles-backward-compatibility#add_magical_symbols
https://peps.python.org/pep-0425/
https://peps.python.org/pep-0513/
https://peps.python.org/pep-0571/
https://peps.python.org/pep-0599/
https://peps.python.org/pep-0600/
https://packaging.python.org/en/latest/specifications/platform-compatibility-tags/#platform-compatibility-tags
https://pypi.org/project/no-manylinux/
https://nuitka.net/doc/user-manual.html
https://habr.com/ru/articles/673488/
https://www.youtube.com/watch?v=NmpnGhRwsu0

