Python 2 000 Python3 OO 0O

oooo 2.7.16

Guido van Rossum
and the Python development team

100 07,2019

Python Software Foundation
Email: docs@python.org




O

010 D000 3

020 0O 4

2.1 Python2.60000000OO00OO0OO0O ...t 4
22 0O0O0O0O setvp.py0000O0O0OODOOOCOOOOODOODOOODOOOODOOOO

P 4

23 ODO000O000000000000 .« ..o s e e 5

24 Python20 300000000000 .. o oottt e e e e e e e 5

25 ODO00000O000000 .. . e e e e 5

25.1 OO oo o e 6

252 000000000000 .o e e e 6

253 O0000000ODO0OO00OO0O0OD0O0O0O ..ottt 8

26 OO0O00O0O0O0OD0 .. e e e e 9

27 ODO00OO0O0OO0OODOOOOOOO0ODOOOO0OOD0000000 .« ... oo 9

28 0000 setup.py 000000000 Python3DODOOO . o000 oo oL 9

29 DO0OO0OOOODOOOODOODOODOODOOOOOOnD .o oo 9

2.10 Consider using optional static type checking . . . . . . . . . .. ... Lo 0oL 10

author Brett Cannon

go

000 Python30OODOO PythonOOODO Python2 OO OOODOOOOODOOOOOODOOOCOODO
gbodgboobobbobooboobooboboobooboboboboobobaoboobg
OO0 Python20 3000000000000 0OO0OOOOOODOOOOODOO

O0000000 PythonOO0O0O0O0O0ODOODDDDOOOOOOOOOOOO0OO0O0O0O0OO cporting-
howto OO O OOOODOOO

O0D0O00b0Oo0oon Python300O0O0OOOO0ODOOODOODODOONODO Nick Coghlan O Python 3 Q &
A 000 Brett Cannon U O 0O ‘Why Python3exists O OO0 OOO

Ob0o000O0b000o0ooboboOg python-porting0 00000000000 O0O0CODOOO



https://ncoghlan-devs-python-notes.readthedocs.org/en/latest/python3/questions_and_answers.html
https://ncoghlan-devs-python-notes.readthedocs.org/en/latest/python3/questions_and_answers.html
http://www.snarky.ca/why-python-3-exists
https://mail.python.org/mailman/listinfo/python-porting

010 0000

O00000ooooDOoO0bODO0O000 Python2300000000000000000ODO0ODO0O0OODO

1.

2.

Python270 000000000000 0O0O00O0OO00OOO

gooboobooooboooooboDbboOdg (coveragepy DOOOODODO; pip install

coverage)
Python2 0 300000000000

Futurize OO0 00O Modemnize OO0 D 0000000 0ODODODO0OOOOOO (O “pip install

future)

Python300000000000000000 Pylint 000000000 (pip install pylint)

. caniusepython3 D00 000000000 DOD Python3OOOODODDO0OODDOOOOOOOO (pip

install caniusepython3)

.000b0o00o0oo0ob0obo0ob0oooobo0o0oboogbPython2&3000000000000O0000OO

oopbooboobooobDooboooobooo tox0booooonD PythonOOODOOODOOO
O0000000;pip install tox)
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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 st r 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 st r 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
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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.

gooooono |ooboood

decode

encode

format

isdecimal

isnumeric

oboooobooboooooboooobooboooooboobooooobobooobooboooooon
gboooooobobooooobobooogooooboooboooooboooboooDoboboboooDoDboo
gboooooboooooboobobobobooooooooboboboooooooboooobobon
oboooobooboooooboooobOoboooobOoboooooboooobooboooooboon
gbobooobooooboobooooDbon

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 1o 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 10.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 0 bytes OUODOOO0OD0OO0OD0O00OD0OODOOOOOODO Python2 O 300000000O00OOO
Python2 0 bytes 0O D0O0OOO00OO00OO0ODOO0ODOO0OOD: bytes(3) == '3'0000O
Python3 000 bytesJOO0O0O0000O0O000OO0O0OOOOOODOOnulOOODOOOODODOO
O00000000: bytes(3) == b'\x00\x00\x00' 0000000000000 OO0O0O0OO str
ooooooobooboobobOPpython20 000000000000 0ODODOODO0OOO0ODO: str(b'3")
== p'3'0J000 Python30 0000000000000 00000O00C0DODOO0O0OO: str(b'3")
== "pb'3'" [0

goboooooooooboooooobooooboobooooooboobboo(@oooooobobooo
ooo0o0o oo oO0)OPython2000 b'123'[1] == b'2'0000Python3 00 b'123'[1] ==
so000000000000O000DO00bO00bOO00bOO0O0DPython3000000000000O0O0
00000000000 Python20000 bytes == str00000000O0O0O0O0O0OO0 bytes O
Uo0o00oooo0oboob0ooooboO00sx000000D0D0b six.indexbytes () DOODOOO
00000000000 Python3000O000000D0D0DODODODO: six.indexbytes(b'123', 1)
g

gobgooboooobbobog:
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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

253 00000000DODOOODOO0OOOO

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.

mportlib 00000000 O0DO0O0DOO0DOODOOO0O0O0OO0OC0O0OO Python33O0OO0O0O PythonODOODO
U0000O0o0o0DoOod Python200 PyPIOOD importlib20000000000 importlib.abc O
gbooooboobooobooboooobobooobooboobooboobooooobOon:

import sys

if sys.version_info[0] ==

from importlib import abc
else:

from importlib2 import abc

O00000bOb0Od Python4OODOODOODOODOOOPython3 0000 Python2000O000O00O0O0O
gob00oobod PythonOOOOOODO Python2000 Python3 00 O0O0OODODODOOOOOOODOOO
Oo0:

import sys

if sys.version_info[0] > 2:
from importlib import abc
else:
from importlib2 import abc

oboboooooboooooooooooooooboooboooooboooooooooOooooooon
gbogboogbooboobobobooboboobobooboboboobobobboobobod:

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 depen-
dencies 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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