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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 23 2% R— 155 Z L ITKREE > TLIZE W,

2. Make sure you have good test coverage (coverage.py can help; python -m pip install

coverage)
3. Python 2 & 3 DBVWEFUIEL & 5,
4. Use Futurize (or Modernize) to update your code (e.g. python -m pip install future)

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

6. Use caniusepython3 to find out which of your dependencies are blocking your use of Python 3

(python -m pip install caniusepython3)

7. 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)

8. 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).

AMR: 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.
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2.1 Python 2.6 L ZNUUEIOHR—FEFELT

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.
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2.4 Python 2 & 3 MDEWVEZZFEUFL 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%=7vI5F—Fr9%,

Python 2 & tE#E L7z Python 3 DEWADHL->TERZS, WIWEDRIDA—-FEEHT L2200 T
Hli-0a—FoBEOBEENLY —L e LTI 2 DOERENH D £3: Futurize & Modernize TS, &5
5DV —ILHROMESRIDa—FEEDL 50 Python 3 F D IGAM T WA & b £F, Futurize &,
{1 212 Python DX Y v — =3 a B O BRI FME % 5 & 512 Python 3 2258y 7 K— b
7z bytes B d X 512, Python 2 IZHU DA F N7z Python 3 DA 7 4 4 24 L B ZEMIVICHEVE T, g
Modernize 1Z & D fR5FIT, EIMEREEE six Ik - TS 5 Z 2 T, Python 2/3 O% 7ty b TH S Z
L HEIZ L ¥ 9, Python 3 I3fEEIIR 5 TL 2 AKKBR DT, Python 3 TEA I, EL2EATHLRN
1 LWIEGNC & DB IR 2 729121 Futurize 2515 2 O HRE» D LU EE A,

EHELDY =V ERINE L ENLEDHRIDa—- Ve, HRPFHM LUK Python 2 X—Y a Y ADHHE
HE2Ro72FFET Python 3 TEMEST 2 X WCEFEEMZF T, W2 ANLTE, ETE TR IR —
MEHLTY—AZ@EAL T, ZEBPEL VWSO TH S I 2R T 2-DICEZHRENCABLEL x
Do BRIZDTANAAL = FEEHILT, TAMSZNTHEXLMARHED IR T 5 2 PMEEHRTL £ X
F. BRDT7 TV r—rara—Fe, RTORNT 27 A MIZHMOKKMEZERST 5 Z e p3bh 2 RET
ZHRE T,

HWRYE, 25 Y —id Python 3 THREDa— FEEFEXE 272012, £ TOHILBHEE TV 2HIT
TEHHERADT, Python 3 D7 NAHYR—bDLDIZEFETEH LRIFIUIRSRVDT2IE»D OH
HAH D 5 (BEBRFEEIZY ML o TEVET), BALY —LDRFaXY FEHAT, 77411
TIRAABBIEZI AT, ERINTZBIEST 2 (LARWV) 2EXRZ00, ZLTHZESTEIES 208N DH 5
Dz EELTLZEW (FIZIXEAL A4 2D open() T3 < io.open() Zfi 5 EIEIX. Modernize Ti
TI7ANEPTATTY), ROitE, TID, HEERLSARINUIT ANy F2NEICT 2 X5 W RELMEL
LTEZONS, BT LX5%ZLiE. 20K FTT,

BRE

Python 3 TlZ. 5 / 2 == 2.5 THH 2 TWEH D EFXA; int ALOETOREIX float DFERITKD F
T COEHEIZOVWTIHEBREDOE 25, 2002 Fi2V YV —X X {17z Python 2.2 2 5FHEINE Lz, ZD XS
RDT, /, /) HETEMFES EART 7 4LIZd from __future__ import division ZBMIT 20, »
BWVNEA VRNV RE -Q 777 e bICREIT S BRI TWE Lz, INEEER- 22 22T
UL, a—F 2L E R GANTHREFZ Ao, 2 5022 LET:

1. from __future__ import division 2H K7D 7 7 A MEBML EF
2. floor division (FR7E: float TOREFRIC floor ) HH L7=D LRI UHR2 #W2F S FR5E) 1 LTl& //

4


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

Z. FEVNIRRBOEEZHGT 2 EAITRZORE / 25 L5, REEREFZLZISETE
BLET,

A7 VHBEHED __truediv__ XYV v FEFFoTWBADIZ __floordiv__ ZHio TWRWHEEIZEN
TLESDT, / % // (CHMICHBWCERT 2 Z 23k ERA (BIZIE2—PERSZ 7 AT / 20HD
HEIE>TWT, // BRCEZ Ligwa s L X5 5E).

FEZMRHNAFIF—F

Python 2 Tl str BEZ T F AP AL F VT —=RDEELIZHMHD T PHKRTWE Lz, AERIEIZZ
. 2 DOERIZWMEEELRNEDLETHT, WAOEED 7T — 2T LT, RABIEL TR X2 5 Tk
WV, Vo B0 ER TV - RRERDIRTVWEDT L, AADPRED—2DH DD DIC str 2%
T 2020, ZNDFETIDETFRAINRDPAL FV T —=RBOPEHS LRVEEZD, HFE LW API
PHEAHLTLESBERTHDH D E Lz, ZHUIE DDA F VL ETR=1FT5DDRHEZ. 7%
AT =REZHR=PFLTVEEFRL TV DICHRIVIZ unicode 2R — 52 Z L ITHEREEZILADRL
APL, WO THEMIZL TVWE L,

TERARNEANLFUTFT=RORAE X DAPIZ, XDIE-oEXDEF T 5729DIZ, Python 3 &4 ¥ X—% v b
FMRUIHESNIZIZ LAY DEEN L2, TRODETFRA P NS FV T =X ERXFITE S5 2DH e L,
AN BHEWEREYE ZRIEHRZWESIZLE Lz (Python 134 ¥ Z—3 v WAL ERT 31065 D
FL7R)o TFAPMDAZWMOTFLS a—F, N FVF=XDAEERS a—FOVWTHICL > T, ZOTHE
FEEEZEILERA, TIRMAZUHET 22— FIZoTE, ZRUETFRA M EANLF U TF—ZDLE
B2 AR R EEAMNE AL L2 BERLTOVWT, ZADNER2IIIBITOHELS R VB RO
T3,

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 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.

FERLTF—8 | NMMFUF—%

decode

encode

format

isdecimal

isnumeric

WHORX A ZHEIZT 212 XM FVTF—=XeTFTFAMOBOTYya— e Fa— RNz, HRz0a—F0D
5



ERTITS2 L5228 TT, NMFUVTFT—R LTTFR M ERITWMo /201X, HIBIZTa—F, 7%
APEANLFVTF—RIZLTEEBTIRER Do, HRZEZTFHrTcrrya—-F, ZOk5KF5zL
T, HRIDa— RIENEHINCETF AT THEL, T2, UL TV 2008 ORI O % E—
BIFLRLSTHRIRD 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.
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3. Mark all binary literals with a b prefix, textual literals with a u prefix
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6. Be careful when indexing into binary data
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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

ZDa— FOM#EIZ. Python 4 27z & ZICE X £F, Python 3 TiZ# < Python 2 2HIANRr — R &
LT, FfF2RD Python D N— 2 »i& Python 2 & D % Python 3 ¥ AN H 2 L IRET 2 HH R X
Z5TY:

import sys

if sys.version_info[0] > 2:
from importlib import abc
else:

from importlib2 import abc

L IHN, RERIEIAN—Y a YRt E TR, b D ICHKEEMHEICHES 2 TY, et ZES 2 &
T, A= a YRS EF AT 72 2T EN 2B 2 88T 5., BRRED B2 ROBIF T2 D %5

try:
from importlib import abc
except ImportError:

from importlib2 import abc
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from __future__ import absolute_import
from __future__ import division

from __future__ import print_function
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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.
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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.
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