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For help with porting, you can view the archived python-porting mailing list.
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1.

Python 2.7 22 ¥ R—F T2 Z ITKEH o TLZI W,

Make sure you have good test coverage (coverage.py can help; python -m pip install coverage)
Python 2 & 3 DEVWE#UEL x 5,

Use Futurize (or Modernize) to update your code (e.g. python -m pip install future)

Use Pylint to help make sure you don’t regress on your Python 3 support (python -m pip install
pylint)

Use caniusepython3 to find out which of your dependencies are blocking your use of Python 3 (python

-m pip install caniusepython3)

Once your dependencies are no longer blocking you, use continuous integration to make sure you stay
compatible with Python 2 & 3 (tox can help test against multiple versions of Python; python -m pip
install tox)

Consider using optional static type checking to make sure your type usage works in both Python 2 &

3 (e.g. use mypy to check your typing under both Python 2 & Python 3; python -m pip install
mypy).

AR:

Note: Using python -m pip install guarantees that the pip you invoke is the one installed for the

Python currently in use, whether it be a system-wide pip or one installed within a virtual environment.



https://ncoghlan-devs-python-notes.readthedocs.io/en/latest/python3/questions_and_answers.html
https://snarky.ca/why-python-3-exists
https://mail.python.org/pipermail/python-porting/
https://pypi.org/project/coverage
http://python-future.org/automatic_conversion.html
https://python-modernize.readthedocs.io/
https://pypi.org/project/pylint
https://pypi.org/project/caniusepython3
https://pypi.org/project/tox
http://mypy-lang.org/
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PR=+DDIC §F< BUULHRBWZ L 2 EH®K T 2D TIEH D 8 A, Python 3 ¥R — b DzDITHE R
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2.1 Python 2.6 EZNUEIOYR—rZEET

While you can make Python 2.5 work with Python 3, it is much easier if you only have to work with Python
2.7. If dropping Python 2.5 is not an option then the six project can help you support Python 2.5 & 3
simultaneously (python -m pip install six). Do realize, though, that nearly all the projects listed in
this HOWTO will not be available to you.

Python 2.5 ITOHR—F2 X ¥ v FHRZ 2 0IF. HRTDa— FIIHERZETEIZ Python OHEEAD X572
AR FRKEZEITARETEDD EVA. REDHEDHZA VY AX Y AAD XY v FORb DI E 5 BE
BdHolzh, LML VEHESRODICEBEA VR=FFTE2REBDHEZTL I, £ LERVELIE 2
LI H 2T o TREICECZBRVDHDIZEVD D FH A

T3, Python 2.6 YL EHF Python 2.7 ZHEEIZ L TL Z XV, Python 2.6 133 5 BMAIZIEH K- b
ENTVERA, T H47=D Python 2.6 IZBFHT 2 H 5w 2REICI D E R TR SRV & 2 EK
LET, 2O HOWTO TERLTWR WL DD Y —)L'd Python 2.6 #HH— b+ LTOVWERA (Pylint & ¥)
L. RRIZONZD LS5 Z23bo 2 BDHENCHR 2T BTL XD, 27T U EFEFEI R T 2205 L
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2.2 HBID setup.py 7 7AINIC. HIGLWHR—N=—2 a3 ZBRETEICZ25NEL
&

setup.py 7 7 4 MIZ, H7zHH AR =~ T % Python N— 3 % Trove 775 TIEL K BRI RETY, i/
DO7uY 7 MI%E/ Python 3 ZHK—F L TWRWVWOT, 2% < &b Programming Language :: Python

: 2 :: Only HAGESRETT, HAEMIE Python DX Y ¥ — /<A F— =T a VHIEETRETT, flx
¥ Programming Language :: Python :: 2.7 DX 51,


https://pypi.org/project/six
https://pypi.org/project/pylint
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Z5 L0 —FEH WA= 3 D Python 2 ZHK— MR TWE R, HR7DOT A AAL — bB1T57724
BUEDLZMERLIZWT LR D, HRIOA—FEY — )V THEMZ RICHND H 50 3 KMHBFERICITY —v
DNTT, HRTeDA=FDNTTRERBRVE T 2D TDRIZTOME L DHRT=DT AP AL — MIHRbBIWR
S5, BOERAIN TS, BEL T28ETE 2R, 80% U LofE@EEZHIEL TATLZE W (FLTHN
Ly 90% 2B 2D L o7 LTHRUITHODLERZDD EVA) 7TRXAMIANL Yy POFHIY —LEF
FH TRV SIX, coverage.py 3BREDTT,

2.4 Python 2 ¥ 3 DEWVWEZEUFL LS,

Once you have your code well-tested you are ready to begin porting your code to Python 3! But to fully
understand how your code is going to change and what you want to look out for while you code, you will
want to learn what changes Python 3 makes in terms of Python 2. Typically the two best ways of doing
that is reading the "What’s New” doc for each release of Python 3 and the Porting to Python 3 book (which

is free online). There is also a handy cheat sheet from the Python-Future project.

25 A—R%=7YvFF—Fr9%,

Python 2 ¥ tE#E L7z Python 3 DBV DL > TELL, WEAWEDRIOA—-FE2HEHTEZ2ZDLETT! &
RleDa—FoBMEOEELY -1 LTIE 2 DOBEREDH D 3 Futurize & Modernize T3, ¥H 5D
YA DBRVWREHRIDa— FE DL 5\ Python 3 F D ICAMTITI720ic kD £3, Futurize &, HlziE
Python O XY ¥ —N—=3 a Y OEKGRNY 2 MM ZFFD K 512 Python 3 226Ny 7K — b+ Ei7z bytes A
D & 512, Python 2 IZHDAEH Tz Python 3 D4 7 4 4 2 L BHIZ B WE S, 5 Modernize & &
DIRSTRY T, HHMEREZ six 12K o THRAT 2 Z & T, Python 2/3 %7ty +THZ I ZHEIILET,
Python 3 1XfEEICR - TL 2 KK KD T, Python 3 TEAINZ, FLEERTORVE LWEFICEHLELHD
% 7= 91213 Futurize ZMa1 9 2 DR E2 S LILEE A,

EHELDY -V EBEICE L ENOREDRIDa— Ve, HRDPHEE LTz Python 2 X—Y a Y NOFE#E%
fRo72 % £ T Python 3 TEIMET 2 K5 ICE XA T, [T EZANLTUE, £FTETAFRAL =ML
TY =W ZHEALT, ZEPIELWSDTH 2 Z L 2R T 27D EREHRNCEMLEL x5, HRLDOT
APAA=PEREWLT, 7RI ZENTH ELARFHED IR T2 Z EDPMEEHRT L E RR, R0 7 7Y
F—Yarva—Fiz, 2TORKT 237 A MIEHRORMEEKT 2 Z e hbh 2IRETEHHKE S,

TN, A5V —E Python 3 THEED2— FEBES 37010, £TOHEILAHKTN 2D TE
HHEFADT, Python 3 DIV R— 1+ DDIEFHTEHLRITIIRSRVDTHED D OFRHEND D
F9 (DEBRFEEIY ML o TEVET), EALY LD FFX 2 XY bEHAT, 774V b TRMABME
EXNT, BRI ZEIET 2 (LRWV) ZEXRXZ0H0, ZLTMEZEGTEBIET 2 083D 2002 fEL T
& (FIZIEE L+ A D open() TlE7#2< io.open() %{#H 5 {EEIZ. Modernize TIZ7T 7 #/V b T 7T
F)o ROEE, TIH, FEEELARINUIT ANy F2REICT 2 X5 RKRELMEL LTEZON S, BRT
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https://pypi.org/project/coverage
http://python3porting.com/
http://python-future.org/compatible_idioms.html
http://python-future.org/automatic_conversion.html
https://python-modernize.readthedocs.io/
http://python-future.org/automatic_conversion.html
https://python-modernize.readthedocs.io/
https://pypi.org/project/six
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Python 3 TlX. 5 / 2 == 2.6 THH 2 TlEHH FHA; int AILDODLETOREIX float DFERICHD T,
COEFEIIZOWTIEERDO L 24, 2002 12V UV —RA X N7 Python 2.2 2 55HINE Lz, 2O X5 BbI
T, /,// HEFEFSLART 7 4L from __future__ import division ZBIT 25, HBEWIEA >
RTVRE -Q 7727 DICEEFTZ2ZePHREINTVE L, ThEEEPoZeARITNUL, a—F%
LERLSFARTHGERE ROF, 2 2022 LET:

1. from __future__ import division ZHR7=D7 7 A WVIEML 3

2. floor division (FR{F: float TORIRIZ floor () WH LD R U2 2§ 5F5RE) I LT // %,
FE NGB OEREZ WIS 2@ CIRZOE % / 25 L5 12. REHEEF2LEIOSCTEELET,

FTV 27 FHBHBED __truediv__ XYV v FEFoTWBADIZ __floordiv__ HHio TWARWGEEIZENATL
50T, / & // CHMIZHIWICEZIR T 2 Z L 3HRERA (FIRIE2—VEERS AT / 2L OEFEIZ
o TWT, // FRILEE L id Lk 5 RIGE),

THEIMHNAFIT—H

Python 2 Tld str BEZTFRA P AL F YT =RDELEHIZHMHES ZePHRTVWELL, TERZEIZZ
X, 2 00RZZPEEFELAEDETVT, MADEED T — KW LT, RABEL TR AI1ZZ 5 TIEARW, &
VoGO0 ERTVa— FRENDRTVHDT L. AXDRED—DDMDRD DT str 22T 2 {20
B, ZNDPTFETIDETFRAINRDOPAL F VT —=RBOPEHZT LRVEZD, WELW API 2AEAH LT
LESERTIDDEL, ZHRIEEDDI~AF VI EYR=- b T2DD0RHE, 7FA T =%
AK—FLTWVWBEFRLTWSDIZHHRMNIZ unicode ZHRK— F$3 Z 2 ICEREZIADR W APL, 2 WH B THE
Mzl TtwE L,

TEAPEANALFVTF=XORXAZE X DIAPIC, EDE->EDEFT 374D, Python 3 134 ¥ & —*% v MR
WEONIIZEAYDFEN LI, TROETFIAPEANLF VTR EZRXFITE2H420M e L, #5HIC
BHWEREE ZRIWIEHRBRNE S5 LUE L (Python 134 Y X =3 v b DAL ERTIRI06HDELR), T
FRAMDAHZWMOFS aA—=F N FVTF=RDAZRS A—FOVWTIIL o TH, ZOHBEIMEZT ZH T
LEHA, TIDRMARMET 22— RIZt o TE, ZHUITFRA DAL F VU F—=XOHEE T 2 BICHi 72 72E
BREPEZZILZERLTOVT, IODTEIIEBITO BB SRR WERZ DT,

To start, you will need to decide which APIs take text and which take binary (it is highly recommended you
don’t design APIs that can take both due to the difficulty of keeping the code working; as stated earlier it
is difficult to do well). In Python 2 this means making sure the APIs that take text can work with unicode
and those that work with binary data work with the bytes type from Python 3 (which is a subset of str
in Python 2 and acts as an alias for bytes type in Python 2). Usually the biggest issue is realizing which
methods exist on which types in Python 2 & 3 simultaneously (for text that’s unicode in Python 2 and str
in Python 3, for binary that’s str/bytes in Python 2 and bytes in Python 3). The following table lists
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the unique methods of each data type across Python 2 & 3 (e.g., the decode () method is usable on the
equivalent binary data type in either Python 2 or 3, but it can’t be used by the textual data type consistently
between Python 2 and 3 because str in Python 3 doesn’t have the method). Do note that as of Python 3.5
the __mod__ method was added to the bytes type.

FEZMF—F | NMMFUF—%

decode

encode

format

isdecimal

isnumeric

MDA ZEEICT BIE, N FVTF—XeT7FAMOMOTYa—-Re7a—F%2, HiR-0a—FDE
RTIT2EICT5Z2 T "MFVTFT—RLTTFRAMNEZITWMo 722 51F, HEEICTa—F, 7%¥ X+ %
NAFVTF=RIZLTERBTIDEDDH-726, HRK27EDHeTrya—F, ZOXS5XT3HIL T, 7D
a2 — FIEWNEINICIE T F X M2 TEEL. T35, SUHL TV 20088 DRR O 2 E— B LR THR
K7D ET,

The next issue is making sure you know whether the string literals in your code represent text or binary
data. You should add a b prefix to any literal that presents binary data. For text you should add a u prefix
to the text literal. (there is a __future__ import to force all unspecified literals to be Unicode, but usage

has shown it isn’t as effective as adding a b or u prefix to all literals explicitly)

As part of this dichotomy you also need to be careful about opening files. Unless you have been working
on Windows, there is a chance you have not always bothered to add the b mode when opening a binary file
(e.g., rb for binary reading). Under Python 3, binary files and text files are clearly distinct and mutually
incompatible; see the io module for details. Therefore, you must make a decision of whether a file will be
used for binary access (allowing binary data to be read and/or written) or textual access (allowing text data
to be read and/or written). You should also use io.open() for opening files instead of the built-in open()
function as the io module is consistent from Python 2 to 3 while the built-in open() function is not (in
Python 3 it’s actually io.open()). Do not bother with the outdated practice of using codecs.open() as
that’s only necessary for keeping compatibility with Python 2.5.

str & bytes DWADA YA+ F7 7 XIFFA L5 IE%ZE 2 TS Python 2 & 3 THERZZ2EKRZEH 3, Python 2
T bytes ICHEZ 52 % &, BREOXFHIRBZAEMRL L3 bytes(3) == '3', TIA Python 3 Tid. bytes
WWBHEES5Z 5, BRHETH 2 7-RADRX®D, null N4 FTHEHD SN FRERKL T bytes(3) ==
b'\x00\x00\x00"' , L7z & 5 REFHIANA MIA T 27 b % str ITHEZZHEAITHEI D £, Python 2 Tl
NA MIDBELEZSDRZDEEFR->TEET: str(0'3') == b'3' , X LT Python 3 TiZ, N4 MlAT
Dzl FOXFHRBICIE > TR TEET: str(b'3') == "b'3'",

RIRIZ, N FVTF=RIINT 24 0727 > Y ZIEMD PNTHEENBETT (R T4 > 2 73R E D
Wi R T7), Python 2 TW&, b'123'[1] == b'2' TTA, Python 3 TWX b'123'[1] == 50 TT, A
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FVF=RIF7TZDNAL FVBIEDFEST T 5, Python 3 TIXERLIZMED NS N OBEHELZRLET, T
323 Python 2 D5, bytes == str TH 54D, £ VT2 V713 bytes DER—DEZWMHHFTRI A X
ELUTIREVWE T, six 7B Y 22 M six.indexbytes() &AM SNBBDH > T, Z4HiE Python 3
MZEITDEIIEBERIREL £F: six.indexbytes(b'123', 1) .

Frowde, UTDESTiD £3:
1. DO API BT F AT =X 22, £D API 25N A F U F =X EZF 1T 2 D 2RdTLIZE W,

2. H7%7=Da— FH Python 2 THEFEIZ., 7F A P THEI DX unicode THEIK X512, N FVF—X
THIK HDIE bytes THHEH K XIS LTLEIWV (XD Y v RBZEAZNOEITHZIRVWDO2ERLT
FET—=TNE2ATLZEWV),

3. Mark all binary literals with a b prefix, textual literals with a u prefix

4 NAFVF—REZTFAMITA-FFTI2DORERLIZTIRL, 7FA T =X 2ANLF VT =RV
I—FF2DIEHRZZTIEL,

5. 774 M& io.open() ZH-oTHE, 25T RZL XIS T b E— FEIEELTIAEX W,

6. Be careful when indexing into binary data

N=2a VRHTR R KEEREZES

Inevitably you will have code that has to choose what to do based on what version of Python is running.
The best way to do this is with feature detection of whether the version of Python you're running under
supports what you need. If for some reason that doesn’t work then you should make the version check be

against Python 2 and not Python 3. To help explain this, let’s look at an example.

Let’s pretend that you need access to a feature of importlib that is available in Python’s standard library
since Python 3.3 and available for Python 2 through importlib2 on PyPI. You might be tempted to write

code to access e.g. the importlib.abc module by doing the following:

import sys

if sys.version_info[0] ==
from importlib import abc
else:

from importlib2 import abc

Z O a— FoOf#EIE. Python 4 237z 2T X £3, Python 3 TIE%& { Python 2 ZHIFYR 7 —Z2 & LT
P, FFRD Python D N— 2 & Python 2 &b 3 Python 3 ¥ HIERH 2 L RE T2 HHRIZ ST

import sys

if sys.version_info[0] > 2:

KDR=212%i <)



https://pypi.org/project/six
https://pypi.org/project/importlib2

(AIDR=I 25 DfE X))

from importlib import abc
else:

from importlib2 import abc

LA, BEEIEAN-Y a Y E YR 3IIC, R D ICHEEMREICHES 2 T, #EEmt RS Z T,
N—=a YA ETFLATH 2L 72 2N MEZ BT S, BEEo B2 FEoNckh £ 3

try:
from importlib import abc
except ImportError:

from importlib2 import abc

2.6 B A T3>

HRT=Da— FETAIT Python 3 HIUTEHTE /25, SEIX Python 3 TOENWEIEBL LD IEE->TLE
SZERBRVEICLEZVTL &5, ZORFRTIEEZERBIC Python 3 TEIMEX ¥ 5N WIHEERR © 7 2 &
Y EF-> TV A58, ZhERICETIEEL 3,

B2 EbHT 372012, DBEMEZETOHLWVWEY 2 =i, BETH Y —Xa— FOEFHIZU TDa—
Komy 7 2ROoNETT:

from __future__ import absolute_import
from __future__ import division

from __future__ import print_function

EITRICE A O ERERMELBESE L TH 5572012 Python 2 %2 -3 75 /& THEITT R dHkET,
-Werror ICTAUFEETIERL T —ITREZDT, HohEEZRRT xR %5,

Pylint 7m¥ =2 F& 2D --py3k 77 7 %{fi-> T, Python 3 A#alED &M LIAD TV A BEOEL 25217 H
52 bHKET, 2Tk D, Modernize % Futurize Z@ICEIT L TATHEE R K > TOWROWHIZ RS
5, LWORENRRL LD T, ZDHE Python 2.7 ¥ Python 3.4 M EZ DY R—MIT 2 e ARBREICK
DET, 2D Pylint 3% R— b3 2HNDD Python XN—=2 a Y 7Zr6TT,

2.7 EOEREEN BB I-DBITZAATVWEIDNFIVITS

After you have made your code compatible with Python 3 you should begin to care about whether your
dependencies have also been ported. The caniusepython3 project was created to help you determine which
projects -- directly or indirectly -- are blocking you from supporting Python 3. There is both a command-line

tool as well as a web interface at https://caniusepython3.com.

ZoyuYy el MIFARICHRTZDT A AL — MHAAL Z e AHK S, b 5 Python 3 %24 2 K17
DK IR o TR TRT 27 A Fa— Rt L T3, UKD, Python 3 TOEEZBLET 2 BRI,
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https://pypi.org/project/pylint
https://python-modernize.readthedocs.io/
http://python-future.org/automatic_conversion.html
https://pypi.org/project/caniusepython3
https://caniusepython3.com

KEVETFEITF = v 752 Z i HREICRS K 2 e HikE T,

2.8 BBT=D setup.py 7 71N ZE#HL T Python 3 BEfp%ZiES

H72T=Da— ¥y Python 3 TENEST 2 X 51272575, setup.py @ classifiers % Programming Language
: Python :: 3 &5 XSICHEHH LT, Python 2 ZF DY KR— P TRV ZATLINETT, ZH

koT. BR7Da—FzFHT2NEH270 Python 2 & 3 ZYR— T2 Z2HMB I R EST, M

HIZiZ, 53R —=FLTW3 Python DX Y ¥ — /<A F ==Y a v classifiers IZBML7ZZWTL & 5,

2.9 NI T L —2a e Eo THIREZHIFLEIT %,

Python 3 THEWREMEHRTLE 7256, HRZDa— A Python 2. 3 DT TVOTHENIC Z & Z{REL
70T L i, BESLL, HBN—Ya>dD Python £ YR FVXTTF A 2EMT2DITHREDY — UL, tox
T3, MENIA VT —2a Y RT LI tox ZFHA LT, 505D Python 2 2» 3 DY K-+ ZELTLZE
DRVEIICTEZ e BHRET,

Python 3 4 & 7)) & T -bb 75 7% {5 T, bytes & string . » L 1& bytes & int ZLE L7z & & 1264
EHIEEIL7ZVWEESTL x5 (E&1E Python 3.5 2262 F3), 77 4L b TR DRER 2 g il
False ZIRLETH., 7F AN/ NAFVF—ZNEHOGHEZR 72D N MNINOBRZFRELZRS &, il
WEEEWE RO bMERA, TO7 573 ZNMDRI o BB N ZERZT 8T, ZOED T — R %2 BH
THPFITRED T,

ZLTIATIEELTTY! SORAETH R0 a— FR—21Z Python 2 ¥ 3 OWi/FI2R L CRIKICHIRTT,
HRIDTAMI, FARKETEEELDON=Va Y TTRAMNTEZERZ20VDONIZLSTIT, 785 T Python 2
3 OHBEEBBELTLEDLDRVEIICHHEALTOHNSZTL & I,

2.10 Consider using optional static type checking

Another way to help port your code is to use a static type checker like mypy or pytype on your code. These
tools can be used to analyze your code as if it’s being run under Python 2, then you can run the tool a
second time as if your code is running under Python 3. By running a static type checker twice like this you
can discover if you're e.g. misusing binary data type in one version of Python compared to another. If you
add optional type hints to your code you can also explicitly state whether your APIs use textual or binary

data, helping to make sure everything functions as expected in both versions of Python.


https://pypi.org/project/tox
http://mypy-lang.org/
https://github.com/google/pytype
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