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CDRFaXV TR ERZSSY b7+ —LTOD Python REDOXL Y v 7 v FTO—IERGE, A &2 Y&
DOfEH ¢ Python TOERZEICTT 2 HIELZHHAL £3,







ONE
OV R SA 2 eRE

CPython 4 ¥ X 7Y RiFa< >y F 74 ¥ L BIRZFHAMN - ThRA BROEEITIRVE T,

CPython SHOHM: MOEED I~ F 54> 2% — A1k CPython ¥ IZRAD ¥, =675k 3 M
implementations ZZfE L T 72X\,

1.1 A k351>

Python ZEEIT 22 %, UTOSBEEDA T a v EIHETEF T

[python [-bBdEhiIOgsSuvVWx?] [-c command | -m module-name | script | - ] [args] }

BHSHA. bo b RNEFATEZ, BEICRZ ) S 2E#T5 L TT:

[python myscript.py ]

111 122 —T A XF T3>

AVERFYVEDA VE—T 24 ZAE UNIX & 2D DB THETH, kIbEL od#fiEeEftL cnE g

o tty TN RIZHERL S NIATHEAT & L D IEFI X N5 E. EOF (end-of-file X5, UNIX Tid Ctrl-D
T. Windows Tid Ctrl-Z, Enter TANAEE) 2R MBS T, a~v Y FERIJmWMD., ZOz2FETL
9,

o 77 ANKEIED BEEANE LTI 7 AN ZHESNLGE, Z2DT7 7 ANDHRT ) T b ZFGAAATHE
TLES,

e TALZMVARIIBIIRIMS5E. Z2DT 4 L7 N URSHEYIRAFIDRZ YT+ 7 7 4 LV EFish
ATEITLET,

o —c AR VR A7 a v EFHLTEHXINHE, OAXV R & LTEIN Python DX EFEITLET,
ATV R OEWMAIEBUAT TR SN BEBATEEE TS 2 b TEE T, TORBEDOZEHFIE Python
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NOHEBEHERTY !

e -m EYa—J)L% ¥ LT Python £V 2 — A RRACHBEY 2 — VBB EINHE, TOET2—L%
A7V TP LTHEITLETD,

AR 7T 4 TE— FTIE. ANDEEPETHICASA—REINE T,

AVRTVRIZEoTHBZINZ AT a Y UR MK T Liche, #MiiT 22 TO5 8 sys.argv ITHED ¥
T - L. T 0 OFEEHESR (sys.argv[0]) 37 R 7 40 Y —ZABKREZRTLFHITT,

-c <command>

command N® Python 23— FZETLET, command 3BT X > TRYISNTz 1 ITU LD TS, @
WOEY 2a—NDa—FeFAUL, fTHOZEAXTFIZEREZR S X3,

DX Ty a vHRESINLYA. sys.argy ORMDEFIE "-c" D, ALY T4 L7 YD
sys.path OEFIEMENE T (ZDT 4L PV RDBZET 2= L% by FLNLET2—12 LT
import H2k% X512k D F7F),

5% command Z#5%E L T Bi& A X~ b cpython.run_command ZiAH L £ 3,

-m <module-name>

sys.path 2O EINLEI 2 —NVZDEY 2 — L EHEL, ZONE%® __main__ TV a2—Lr LTHE
TLES,

518U module %72D T, EBRT (.py) ZBDTEVWIT EFX A, Y 2 —LAIEEE Python DHxtE
¥ a— % (absolute module name) THZNEFTITH, FENBZAEZMH L TVL EEBRD A (BIX
E NA 7 RAANCED 2 HE AT 500 LOLEEA),

Ry r—=I% (BEIZEEARYy F =Y E0) THOMOUERA, BEOEY 2 —-1Db DIy F—=IH0
BZoNBE. 4 27V XX <pkg>. __main__ % main Y 2 —A 2 LTHEITLET, ZOZEHENIX
VTR LTEZINZT AL MR zip 7740 YR T Y XPUHET 20 BRINIZHETIZ
LTWET,

AR: oA Ty a VIFHBIAAEY 2 = C TEPNILRED 2 —WIZIIHFATE £ A, Python
ET2a—NT 7 AN T TVWRVWNASLTT, LiAL, AV XM UEADEY 22—, 728 ZITTOY—A
7 7 ANAD L THORHATRET T,

CDAT Y a YHPHRESNIIGE, sys.argy DRMDERIZEY 2 — LT 7 A VDT AR D £F
(B 2= 774 NVERRLTWAHH, BRAIOERI "-n" KEHESNET), ¢ A 7> a R &
LY bF 4 L2 UMD sys.path OFETIEMINE T,

-I option can be used to run the script in isolated mode where sys.path contains neither the current

directory nor the user’s site-packages directory. All PYTHON* environment variables are ignored, too.

4 B1E OTYRSAIVLEE
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ZLOEHES A TS VEY 2 — LAY T LTEITEINERODDa—F2aHH 3, Hlzi
timeit BY 2 — LIERD X S ICETAJHET T

python -m timeit -s "setup here" "benchmarked code here"

python -m timeit -h # for details

5% module-name Z5E L T B f X\~ b cpython.run_module %#iXH L ¥,
2E:
runpy.run_module ()
Python 21— FCERE X 5 2l 22 H&HE
PEP 338 - EVa2— LV 2RAZ VT M LTHEITTS
N—V 3y 31 TEH: main VP TET2—NEETTEIN F—IELREINE L,

N=Vay 34 TEH: LIRSy r =V R-rIhF L

EHEAT] (sys.stdin) 25~y FEFHARAAE T, BEANDNZ— I FARESHE BERRIIZ -4 F
T arvPEEINET,

DX Ty a yPEEINIGA. sys.argy DRFIDEZRIE "-" T, ALY F T4 127 b UM sys.path
DFEFIBMENE T,

SIUEL T BE&E A XY b cpython.run_stdin ZEH L £ 35,

<script>

script D Python 22— RESHEITLFE T, script &, Python 7 7 4 )L, __main__.py 7 7 A VDBH BT 4
LZ MU, __main__.py 77 ANDDH D zip 77 A NDVTNLD, 77 A NI AT LA LED (FEXTE X
FEXT) SR TRFAUERD EH A

DA Ty a VHHEE I NIGE, sys.argy DERMIDERIFAYY F 74 Y THRESINLZRAZ VT M
%hET,

A7V T M40 Python 7 7 A VEREHIEE L TWE. ZD7 7 A V2 &L T 4 L2 VD sys.path
DFEFHIEMEN, ZDOT7 740 _main_ EVa2—L 2 LTEITEINZE T,

AZVT VAR T4 VI MU zip 7 7 AVERELTOWRGE. A2V 7 M4 sys.path ITEMX A,
ZOHD __main__.py 7 7 AND __main__ EY a2a— 2 LTHEITEIINET,

-I option can be used to run the script in isolated mode where sys.path contains neither the script’s

directory nor the user’s site-packages directory. All PYTHON* environment variables are ignored, too.

5% filename ZHEE LT B&E A X b cpython.run_file ZiXH L £,

1.1.

AR ESTY 5


https://peps.python.org/pep-0338/
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BE.:

runpy.run_path()
Python 22— FTEEEM X 5 FF M7z tEE

AV R—T 24 RXT Y a v BEZ SN o1BE, —i DIEBRINCHEE S, sys.argv[0] AZEDSTFH (")
Wi H, BIEDT 4 L2 M UM sys.path OEBITEMEINE T, F/z. FIHAFRETHAIUI X THH5TE L BIERSE
HHEINCEMH» S E T (rlcompleter-config ZBH L TLZE W),

2E:
tut-invoking

N—=Pa ¥ 3.4 TEE: 27 BRORMELHIINHIMEEINE T,

1.1.2 —&F 73>

-7
-h
--help

Print a short description of all command line options and corresponding environment variables and

exit.

--help-env

Print a short description of Python-specific environment variables and exit.
N— a3 » 3.11 TEH.

--help-xoptions
Print a description of implementation-specific -X options and exit.
N—¥ a3 ¥ 3.11 TEM.

--help-all
Print complete usage information and exit.
N— g ¥ 3.11 TEM.

-V

--version

Python D NN—2 a Y FEHEZRRLTHRTLE S, HHopl:
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[Python 3.8.0b2+ ]

2O ET DL, RDESWCEIDZLOEL FOIERER R L F T

Python 3.8.0b2+ (3.8:0c076caaa8, Apr 20 2019, 21:55:00)
[GCC 6.2.0 20161005]

N—Tar 3.6 TEM: -V 7> a,

1.1.3 Eofttox 73>

-b
Issue a warning when converting bytes or bytearray to str without specifying encoding or comparing
bytes or bytearray with str or bytes with int. Issue an error when the option is given twice (-bb).
N—Yar 3.5 TEHE: Affects also comparisons of bytes with int.

-B

Bz o85G, Python 3V —RXEY 2 —=1DA VR— MRIZ .pyc 7 7 A VOIERERAFEE Ao
PYTHONDONTWRITEBYTECODE BRIFZEM BB L TL 72 & W,

--check-hash-based-pycs default|always|never

Control the validation behavior of hash-based .pyc files. See pyc-invalidation. When set to default,
checked and unchecked hash-based bytecode cache files are validated according to their default se-
mantics. When set to always, all hash-based .pyc files, whether checked or unchecked, are validated
against their corresponding source file. When set to never, hash-based .pyc files are not validated

against their corresponding source files.

The semantics of timestamp-based .pyc files are unaffected by this option.

Turn on parser debugging output (for expert only). See also the PYTHONDEBUG environment variable.

This option requires a debug build of Python, otherwise it’s ignored.

Ignore all PYTHON* environment variables, e.g. PYTHONPATH and PYTHONHOME, that might be set.

See also the -P and -TI (isolated) options.

BHIDFIENC R 7 ) T PREENTIGER —c A7 a RIS E. sys.stdin X — I FL

1.1. 3%
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KHEAZABRWGEDED T, A2 ) T rha~xy FEEITLEBRIAVEZ I 7T 4 7E—FIZAD T,
PYTHONSTARTUP 7 7 A MEFARABE R Ao

nn

ZDFAT T a NI e — B, A7) TSI EREI DL ZIZEDAR Yy 7 FL—R%
DIENTF, PYTHONINSPECT »ZIR L TL X\,

RN

-I
Python %2[@HEE— FTEITLE T, -E. -P. BIUYL -s A7 a VBRI EINE T,
In isolated mode sys.path contains neither the script’s directory nor the user’s site-packages directory.
All PYTHON* environment variables are ignored, too. Further restrictions may be imposed to prevent
the user from injecting malicious code.
N— a v 3.4 TEM.
-0
Remove assert statements and any code conditional on the value of __debug__. Augment the filename
for compiled (bytecode) files by adding .opt-1 before the .pyc extension (see PEP 488). See also
PYTHONOPTIMIZE.
N—ar 3.5 TZEHE: PEP 488 12> T .pyc 7 7 A VHEEHL X3,
-00
Do -0 and also discard docstrings. Augment the filename for compiled (bytecode) files by adding
.opt-2 before the .pyc extension (see PEP 488).
N—ar 3.5 TEHE: PEP 488 IZt> T .pyc 7 7 A VB EEHL X3,
-P
Don’t prepend a potentially unsafe path to sys.path:
e python -m module command line: Don’t prepend the current working directory.
e python script.py command line: Don’t prepend the script’s directory. If it’s a symbolic link,
resolve symbolic links.
e python -c code and python (REPL) command lines: Don’t prepend an empty string, which
means the current working directory.
See also the PYTHONSAFEPATH environment variable, and -E and -I (isolated) options.
N— a3 ¥ 3.11 TEM.
-q
AYRT 7T 4 7TE—FTH copyright £NX—=TarDAXvE—IERRLERA,
N— a v 3.2 TEM.
8 FB1E IATVRFAIVERIE


https://peps.python.org/pep-0488/
https://peps.python.org/pep-0488/
https://peps.python.org/pep-0488/
https://peps.python.org/pep-0488/
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-R
Turn on hash randomization. This option only has an effect if the PYTHONHASHSEED environment
variable is set to 0, since hash randomization is enabled by default.
On previous versions of Python, this option turns on hash randomization, so that the __hash__(Q
values of str and bytes objects are "salted” with an unpredictable random value. Although they remain
constant within an individual Python process, they are not predictable between repeated invocations
of Python.
Hash randomization is intended to provide protection against a denial-of-service caused by carefully
chosen inputs that exploit the worst case performance of a dict construction, O(n?) complexity. See
http://ocert.org/advisories/ocert-2011-003.html for details.
PYTHONHASHSEED \2 X 5Ty ¥ 2y — FOREIEMBEMEICT 2 Z e BHKE T,
N— a3 v 3.2.3 THEM.
N=Ya ¥y 37 TEH: ZOFT>aryPEHEIhRBm)E Lk
-s
A—HOHA rNYT—SDT 1 LI R % sys.path ITEML EHE A,
See also PYTHONNOUSERSITE.
BE:
PEP 370 - 2—%¥Z ¥t D site-packages 74 L7 MV
-S
site EY 2 —/L® import &, ZDEY 2 —HTR o TWik site T ¥ D sys.path NDEELEZ LX)
ICLET, T site ZB/RMINIZ import LTH, IO DEERFETEINERTA (EITLLZVEEIR,
site.main() ZMUH L TLZE W),
-u
Force the stdout and stderr streams to be unbuffered. This option has no effect on the stdin stream.
PYTHONUNBUFFERED » B L T &\,
N— a ¥ 3.7 TEH: The text layer of the stdout and stderr streams now is unbuffered.
-v
EV 2 AP ENZ TR v =Y AL, ZRDEZ (77 A NVERPEL ML VET 2—)L)
Poua—REINOPERRLET, ZEESEX6NGE (-vw) d TV 2L E2REBETHLE2CF =y
JLTT77ANT Ay =Y LET, . KTROES 2 -2V -7 v SIS 2 1ERD
L 5,
N—3 g ¥ 3.10 TZH: The site module reports the site-specific paths and .pth files being processed.
1.1. OV RFT1> 9


http://ocert.org/advisories/ocert-2011-003.html
https://peps.python.org/pep-0370/
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PYTHONVERBOSE b ZHRL TL 72X\,

-W arg

ZEFIH, Python OBEEHERMIZT 7 + L b TIFEE X v £ —I% sys.stderr IZFERLET,

The simplest settings apply a particular action unconditionally to all warnings emitted by a process

(even those that are otherwise ignored by default):

-Wdefault # Warn once per call location
-Werror # Convert to exceptions
-Walways # Warn every time

-Wmodule # Warn once per calling module
-Wonce # Warn once per Python process
-Wignore # Never warn

The action names can be abbreviated as desired and the interpreter will resolve them to the appropriate

action name. For example, -Wi is the same as -Wignore.

FIBDTERBEIRD L5127 £3:

[action:message :category:module:lineno

Empty fields match all values; trailing empty fields may be omitted. For example -W

ignore: :DeprecationWarning ignores all DeprecationWarning warnings.
The action field is as explained above but only applies to warnings that match the remaining fields.
The message field must match the whole warning message; this match is case-insensitive.

The category field matches the warning category (ex: DeprecationWarning). This must be a class
name; the match test whether the actual warning category of the message is a subclass of the specified

warning category.
The module field matches the (fully qualified) module name; this match is case-sensitive.

The lineno field matches the line number, where zero matches all line numbers and is thus equivalent

to an omitted line number.

BRD W AT a v RIEETH I eNTERT, BEB 1O EOF T avevwy F L TR, &k
WKy FLEAT arD7 7 a YPAEMCHED$T, RER -V A7 a v 3EHAIAE T (BRIIOE
EVPRELZE ZIZ, RAERT T a VITRHT2BEEX v I BRREINET),

Warnings can also be controlled using the PYTHONWARNINGS environment variable and from within a

Python program using the warnings module. For example, the warnings.filterwarnings () function

can be used to use a regular expression on the warning message.

## L < 1¥ warning-filter ¥ describing-warning-filters # ML T 72 & W,

10

F1EIOVVRIFAVERR



Python Setup and Usage, 'J'J—X 3.13.0ab

-X

Unix DADERD #lemd 2S5 72D, V—ROBEAIDITEAFy FLET, Z4Uud, DOSEHD Ny
7DAEHNE LTWVWETD,

BRARBEEBBEDOA TS a v DODITFHINTVWET, BHED L 25 CPython IZLLFOMBEEERL TW
%9

-X faulthandler to enable faulthandler. See also PYTHONFAULTHANDLER.

-X showrefcount to output the total reference count and number of used memory blocks when
the program finishes or after each statement in the interactive interpreter. This only works on
debug builds.

-X tracemalloc to start tracing Python memory allocations using the tracemalloc mod-
ule. By default, only the most recent frame is stored in a traceback of a trace. Use
-X tracemalloc=NFRAME to start tracing with a traceback limit of NFRAME frames. See
tracemalloc.start() and PYTHONTRACEMALLOC for more information.

-X int_max_str_digits configures the integer string conversion length limitation. See also

PYTHONINTMAXSTRDIGITS.

-X importtime to show how long each import takes. It shows module name, cumulative time
(including nested imports) and self time (excluding nested imports). Note that its output may
be broken in multi-threaded application. Typical usage is python3 -X importtime -c 'import
asyncio'. See also PYTHONPROFILEIMPORTTIME.

-X dev: enable Python Development Mode, introducing additional runtime checks that are too

expensive to be enabled by default. See also PYTHONDEVMODE .

-X utf8 enables the Python UTF-8 Mode. -X utf8=0 explicitly disables Python UTF-8 Mode

(even when it would otherwise activate automatically). See also PYTHONUTFS.

-X pycache_prefix=PATH enables writing . pyc files to a parallel tree rooted at the given directory
instead of to the code tree. See also PYTHONPYCACHEPREFIX.

-X warn_default_encoding issues a EncodingWarning when the locale-specific default encoding

is used for opening files. See also PYTHONWARNDEFAULTENCODING.

-X no_debug_ranges disables the inclusion of the tables mapping extra location information (end
line, start column offset and end column offset) to every instruction in code objects. This is useful
when smaller code objects and pyc files are desired as well as suppressing the extra visual location
indicators when the interpreter displays tracebacks. See also PYTHONNODEBUGRANGES.

-X frozen_modules determines whether or not frozen modules are ignored by the import ma-

chinery. A value of on means they get imported and off means they are ignored. The de-

1.1.

AR ESTY 11
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fault is on if this is an installed Python (the normal case). If it’s under development (run-
ning from the source tree) then the default is off. Note that the importlib_bootstrap and
importlib_bootstrap_external frozen modules are always used, even if this flag is set to off.

See also PYTHON_FROZEN_MODULES.

e -X perf enables support for the Linux perf profiler. When this option is provided, the perf
profiler will be able to report Python calls. This option is only available on some platforms and
will do nothing if is not supported on the current system. The default value is "off”. See also

PYTHONPERFSUPPORT and perf_profiling.

e -X cpu_count=n overrides os.cpu_count (), os.process_cpu_count (), and multiprocessing.
cpu_count (). m must be greater than or equal to 1. This option may be useful for users who
need to limit CPU resources of a container system. See also PYTHON_CPU_COUNT. If n is default,

nothing is overridden.

e -X presite=package.module specifies a module that should be imported before the site mod-
ule is executed and before the __main__ module exists. Therefore, the imported module isn’t
__main__. This can be used to execute code early during Python initialization. Python needs to

be built in debug mode for this option to exist. See also PYTHON PRESITE.

e -X gil=0,1 forces the GIL to be disabled or enabled, respectively. Only available in builds
configured with --disable-gil. See also PYTHON_GIL.

EEOMEZE L., sys._xoptions FFHEP LMD HT I bHKE T,

N—a v 3.2 TEM.

|
>

N—=Y a3y 3.3 TEH: Added the faulthandler option.

|
>

N—= 3 3.4 TEHE: Added the showrefcount and -X tracemalloc options.

N— 3> 3.6 TEH: Added the

|
>

showalloccount option.
N—=Y a v 3.7 TEH: Added the -X importtime, -X dev and -X utf8 options.

N— 3 v 3.8 TEHE: Added the -X pycache_prefix option. The -X dev option now logs close()

exceptions in io.I0Base destructor.

N—Y a Yy 3.9 TZHE: Using -X dev option, check encoding and errors arguments on string encoding

and decoding operations.
-X showalloccount # 7> a Y SHIFRE L E L7z,

N— a3 ¥ 3.10 TEH: Added the -X warn_default_encoding option. Removed the -X oldparser

option.

N—Ya ¥ 311 THHE: Added the -X no_debug_ranges, -X frozen_modules and -X

int_max_str_digits options.

12

F1EIOVVRIFAVERR
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N— a3 v 3.12 TEHE: Added the -X perf option.
N— a ¥ 3.13 TZH: Added the -X cpu_count and -X presite options.

N—Y 3 3.13 TEHE: Added the -X gil option.

1.1.4 Controlling color

The Python interpreter is configured by default to use colors to highlight output in certain situations such

as when displaying tracebacks. This behavior can be controlled by setting different environment variables.
Setting the environment variable TERM to dumb will disable color.

If the environment variable FORCE_COLOR is set, then color will be enabled regardless of the value of TERM.

This is useful on CI systems which aren’ t terminals but can still display ANSI escape sequences.

If the environment variable NO_COLOR is set, Python will disable all color in the output. This takes precedence
over FORCE_COLOR.

All these environment variables are used also by other tools to control color output. To control the color
output only in the Python interpreter, the PYTHON COLORS environment variable can be used. This variable
takes precedence over NO_COLOR, which in turn takes precedence over FORCE_COLOR.

1.1.5 ESRNETHEVWA T2y

Jython D7=DITFHENTVET,

1.2 RIGEH

DUT O BEZR(E Python OFEFNCHEL £5, RIFARI -E X -1 A Da~<v Y F 74 Y24 v FORNILE
SNFET, HELLLZFICAT Y FIA VAL vy FHRBREERE - — =54 ¥ T2 DIM8H0TF,

PYTHONHOME

B Python 74 77V OGFEEE L E3, 7 7 4V b T 74 77 V& prefiz/lib/pythonversion
¥ exec_prefiz/lib/pythonversion »»HMKRINET, I I T, prefiz & exec_prefiz &A1 VX
F—MKEDT 4 L7 FUT, WSHET T 4L TlE /usr/local TI,

PYTHONHOME 781 DD 7 4 L7 bV IZHEZINTWVREE. ZDEIX prefiz & ezec_prefiz DM %
BEZFT, TNOITHILZ DEZFEE LW EE. PYTHONHOVE % prefiz: ezec_prefiz D X 5245
ELET,

1.2. RIREH 13


https://www.jython.org/
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PYTHONPATH

EYa2—NT 7 ANDT T 4 FOREARRAZBMLET, ZORBEEAKD 7 +—~< v MI> =1 D PATH
LRI T, os.pathsep (Unix 252wy, Windows o6t Ianmy) TRYIoN 1 DB EDF 4 L2
FPUNRRATT, BELBEVWT 4 L7 MV IFEERLICEHINE T,

WEDT 4 L7 P VICMA T, PYTHONPATH O XY F VIEE 27 Python €Y 2 —)L (Y —RAEXTHa v
NANEINTHATD) &L zip 77 ANV EBRI L HTEE T, HHREY 2 — U zip 7 74 LD
Fi20 5 import 5 Z XX TEEHA,

T 7 AN P DOBBASREA VA b= VARIFTT D, EHIX prefiz/lib/pythonversion THED £,
(Lo PYTHONHOME % ZH L TLIZE W, ) ZHUT BIC PYTHONPATH (ZEMENE T,

LD AVE=TIARFTT 3y THMUSINLTWS X 51T, BIDOWMEKASZAT 1 L2 ™ VDS PYTHONPATH
DFFNEBMENE T, MK CRE Python 70275 A5 sys.path ZHE LTRIFFT 22 enTE
7,

PYTHONSAFEPATH

If this is set to a non-empty string, don’t prepend a potentially unsafe path to sys.path: see the -P

option for details.
N— a ¥ 3.11 TEM.

PYTHONPLATLIBDIR

If this is set to a non-empty string, it overrides the sys.platlibdir value.
N—a v 3.9 Tl

PYTHONSTARTUP

CDEBHAAAARER 7 7 A VHDFE, Wit — FTHRIIO 70 Y 7 FBERRENZHNTZE D
774D Python a~<Y RBE[TENET, 77 A VATERINTWEF TP 27 b4 VY KR-F
SN7eA 7Y =2 beftiEty ¥ a vy TEBMIETIERT 22D, 7 74 VENEENZRa~< Y FEFE
CHHTZEMTEITEINE T, TO7 7 A LOHRT, Fur 7t sys.psl ¥ sys.ps2. BHLITT v 7
sys.__interactivehook__ »ZLHETE ¥,

51%#% filename %#45E L T B&E A X b cpython.run_startup ZiXH L F3,

PYTHONOPTIMIZE
OB TR FHNNERETIDIE -0 A 7> a v RIEET 3D EMTT, BRARELES.
-0 RERERRE LD RCICED £5,

PYTHONBREAKPOINT

If this is set, it names a callable using dotted-path notation. The module containing the callable will be
imported and then the callable will be run by the default implementation of sys.breakpointhook ()
which itself is called by built-in breakpoint (). If not set, or set to the empty string, it is equivalent

14 F1EIOVVRIFAVERR
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to the value "pdb.set_trace”. Setting this to the string ”0” causes the default implementation of
sys.breakpointhook() to do nothing but return immediately.

N—a v 3.7 TEM.
PYTHONDEBUG

DERIZ2E
-d ZEBEHEL-OLELCICRD £3,

TIHRWTFINERET H2DIE ~d 7> a VRIEET 20 LFMTY, BlziEL5HA.

This environment variable requires a debug build of Python, otherwise it’s ignored

PYTHONINSPECT
CDEBUTZE TRV FHNZRE S % DI
DERIE Python 23— K55 os.environ 2o TEEL T, 7077 LK THRDA VAR FE—FR

- AT aVEEET LD EMTT,

%ﬁmﬁ?UTé ZEDTEXT,

PYTHONUNBUFFERED

DEBUCZETIROLTFHNERET 2DE —u F 7Y a VEIRET 20 L FMTI,

PYTHONVERBOSE
ERNZZETROLFFNEHRETLHDIE v AT a v RIBET IO EMTT, BEERELLEE.

-v ’E@ﬁ@?aﬁ L7z FRCIZHED £3,

PYTHONCASEOK

Z WA RDE
Windows ¥ macOS TOAENEL %3,

RE SN TWSHE,. Python & import X TANF /M FZXAL A, ZHF

PYTHONDONTWRITEBYTECODE
DERNCZE TRV FHNERE LG, Python 13V —REY 2 —1DA4 ¥ R—MFIZ .pyc 77 4L
%Wﬁbi?t@b@(ﬁbi?}—Bﬁ7ya/%%ﬁ?6®2%ﬁf?o

PYTHONPYCACHEPREFIX
instead

pyc files in a mirror directory tree at this path,

Python will write
This is equivalent to specifying the -X

If this is set,
directories within the source tree.

of in __pycache__
pycache_prefix=PATH option.

N— ar 3.8 TEM.

PYTHONHASHSEED
DEPBNFESZ N TWIRWIGE
Tad¥—FRifEbhEd,

% random WZERE SN E. GLEUEDY str. bytes 7 7Y =7 F Dy

EXINHGE, TOMEENY ¥ 2T Y X2 b5 B D hash() RO

P

PYTHONHASHSEED H3S¥&HEC 2%
EY— RicflibhEd,
15

1.2. RIEEH



Python Setup and Usage, 'J'J—X 3.13.0a5

ZOHWEHERAEOD 2 Ny a2 20T 228 TT, HIZIZA VX —FYVXHFOHCT R+
Python 7Rt AD 7 7 AR TNy ¥ a2l HHET2DICHVET,

B [0,4294967295) O HHERTRITIZRD FE A, 0 ZHET Sy > a7 y X afbidEmbah
£73,

N—a v 3.2.3 THEM.

PYTHONINTMAXSTRDIGITS

If this variable is set to an integer, it is used to configure the interpreter’s global integer string

conversion length limitation.
N—a ¥ 3.11 TEN.

PYTHONIOENCODING

ZDOERMA ¥R —T) ZETANHREIN T WA, encodingname: errorhandler &\ 5 XA THE
AN BN ML S - oz ya— % FFEZ L %73, encodingname & :errorhandler D#f
FFEH B BHERET, str.encode() LRILEMZEZFS £3,

BT 5 — DA, serrorhandler OFITIIMEMA I N E S, N> F Z13H T 'backslashreplace’
‘/6\3—0

N—a v 34 TEHE: encodingname OFFVERICKRD £ L,

N—Y a ¥ 3.6 TZHE: On Windows, the encoding specified by this variable is ignored for interactive
console buffers unless PYTHONLEGACYWINDOWSSTDIO is also specified. Files and pipes redirected through
the standard streams are not affected.

PYTHONNOUSERSITE
CORBEEMMPFREIN TV SEHE, Python (& A—1Y site-packages T L2 kU % sys.path IZ
BIMLEEA.
B

PEP 370 - 2—%Z ¥ @ site-packages 74 L 7 btV

PYTHONUSERBASE

Defines the user base directory, which is used to compute the path of the user site-packages

directory and installation paths for python -m pip install --user.
2E:
PEP 370 - 2—%Z ¥ @ site-packages 74 L7 MV

PYTHONEXECUTABLE

ZORBEBDPHRE ENTIGE. sys.argv[0] 1, C 7 VX4 A0 HHE LIAEDRD DIC Z DEREE
DEIFESNFE T, macOS TOAEMMEL F3,
16 BT1EIOAYVRZFTIL
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PYTHONWARNINGS
This is equivalent to the - option. If set to a comma separated string, it is equivalent to specifying

- multiple times, with filters later in the list taking precedence over those earlier in the list.

The simplest settings apply a particular action unconditionally to all warnings emitted by a process

(even those that are otherwise ignored by default):

PYTHONWARNINGS=default
PYTHONWARNINGS=error
PYTHONWARNINGS=always
PYTHONWARNINGS=module
PYTHONWARNINGS=once
PYTHONWARNINGS=ignore

# Warn once per call location

# Convert to exceptions

# Warn every time

# Warn once per calling module
# Warn once per Python process
#

Never warn

## L < IX warning-filter ¥ describing-warning-filters 2R L T 72X\,

PYTHONFAULTHANDLER

If this environment variable is set to a non-empty string, faulthandler.enable() is called at startup:
install a handler for SIGSEGV, SIGFPE, SIGABRT, SIGBUS and SIGILL signals to dump the Python

traceback. This is equivalent to -X faulthandler option.
N— a ¥ 3.3 TEM.

PYTHONTRACEMALLOC

If this environment variable is set to a non-empty string, start tracing Python memory allocations
using the tracemalloc module. The value of the variable is the maximum number of frames stored
in a traceback of a trace. For example, PYTHONTRACEMALLOC=1 stores only the most recent frame.
See the tracemalloc.start() function for more information. This is equivalent to setting the -X

tracemalloc option.
N—a ¥ 3.4 TEM.

PYTHONPROFILEIMPORTTIME

If this environment variable is set to a non-empty string, Python will show how long each import

takes. This is equivalent to setting the -X importtime option.

N—a v 3.7 TEM.

PYTHONASYNCIODEBUG
ZDBRBEEMMPE TRV TFINHRE I NG, asyncio TV 2 —LD Ty 7E— K BEMELIH
£9,

N— a3 3.4 THEM.
PYTHONMALLOC
____ Set the Python memory allocators and/or install debug hooks.
1.2. RIEEH 17
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Set the family of memory allocators used by Python:
e default: use the default memory allocators.

e malloc: use the malloc() function of the C library for all domains (PYMEM_DOMAIN_RAW,
PYMEM_DOMAIN_MEM,PYMEM_DOMAIN_DBJ)

e pymalloc: use the pymalloc allocator for PYMEM_DOMAIN_MEM and PYMEM_DOMAIN_O0BJ domains
and use the malloc() function for the PYMEM_DOMAIN_RAW domain.

e mimalloc: use the mimalloc allocator for PYMEM_DOMAIN_MEM and PYMEM_DOMAIN_0BJ domains
and use the malloc() function for the PYMEM_DOMAIN_RAW domain.

Install debug hooks:
o debug: install debug hooks on top of the default memory allocators.
e malloc_debug: same as malloc but also install debug hooks.
o pymalloc_debug: same as pymalloc but also install debug hooks.
e mimalloc_debug: same as mimalloc but also install debug hooks.
N—a v 3.6 TEM.

N— g 3.7 TEH: Added the "default" allocator.

PYTHONMALLOCSTATS

TETRVCTINCEE SN S L. Python @ik A 7V 2 b7 ) —FHERZNBHEL, vy F&Y
VIHIC pymalloc XE Y 704 —& OMEHEREBERLET,

This variable is ignored if the PYTHONMALLOC environment variable is used to force the malloc()
allocator of the C library, or if Python is configured without pymalloc support.

N— a3 ¥ 3.6 TEHE: This variable can now also be used on Python compiled in release mode. It

now has no effect if set to an empty string.

PYTHONLEGACYWINDOWSFSENCODING

If set to a non-empty string, the default filesystem encoding and error handler mode will revert to
their pre-3.6 values of 'mbcs’ and ’replace’, respectively. Otherwise, the new defaults utf-8 and

‘surrogatepass’ are used.
This may also be enabled at runtime with sys._enablelegacywindowsfsencoding().
A AT RE 7 BREE: Windows o

N—Tar 3.6 TEM: XHFELLIE PEP 529 2L TLZ&EW,
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PYTHONLEGACYWINDOWSSTDIO

If set to a non-empty string, does not use the new console reader and writer. This means that Unicode

characters will be encoded according to the active console code page, rather than using utf-8.

This variable is ignored if the standard streams are redirected (to files or pipes) rather than referring

to console buffers.
FI B RE 22 23 Windows o

N—a v 3.6 TEM.

PYTHONCOERCECLOCALE

If set to the value 0, causes the main Python command line application to skip coercing the legacy
ASCII-based C and POSIX locales to a more capable UTF-8 based alternative.

If this variable is not set (or is set to a value other than 0), the LC_ALL locale override environment
variable is also not set, and the current locale reported for the LC_CTYPE category is either the default C
locale, or else the explicitly ASCII-based POSIX locale, then the Python CLI will attempt to configure
the following locales for the LC_CTYPE category in the order listed before loading the interpreter

runtime:
e C.UTF-8
e C.utf8
o UTF-8

If setting one of these locale categories succeeds, then the LC_CTYPE environment variable will also
be set accordingly in the current process environment before the Python runtime is initialized. This
ensures that in addition to being seen by both the interpreter itself and other locale-aware components
running in the same process (such as the GNU readline library), the updated setting is also seen in
subprocesses (regardless of whether or not those processes are running a Python interpreter), as well
as in operations that query the environment rather than the current C locale (such as Python’s own

locale.getdefaultlocale()).

Configuring one of these locales (either explicitly or via the above implicit locale coercion) auto-
matically enables the surrogateescape error handler for sys.stdin and sys.stdout (sys.stderr
continues to use backslashreplace as it does in any other locale). This stream handling behavior

can be overridden using PYTHONIOENCODING as usual.

For debugging purposes, setting PYTHONCOERCECLOCALE=warn will cause Python to emit warning mes-
sages on stderr if either the locale coercion activates, or else if a locale that would have triggered

coercion is still active when the Python runtime is initialized.

Also note that even when locale coercion is disabled, or when it fails to find a suitable target locale,
PYTHONUTF8 will still activate by default in legacy ASCII-based locales. Both features must be disabled

1.2.

RIREH 19



Python Setup and Usage, 'J'J—X 3.13.0a5

in order to force the interpreter to use ASCII instead of UTF-8 for system interfaces.
FIFHATRE 2 BRIE: Unixo
N—=Ta ¥y 3.7 TBM: XDFLLE PEP 538 2% LTLZ& W,

PYTHONDEVMODE

If this environment variable is set to a non-empty string, enable Python Development Mode, intro-
ducing additional runtime checks that are too expensive to be enabled by default. This is equivalent

to setting the -X dev option.
N—=a ¥ 3.7 THEM.
PYTHONUTF8
If set to 1, enable the Python UTF-8 Mode.
If set to 0, disable the Python UTF-8 Mode.
Setting any other non-empty string causes an error during interpreter initialisation.
N—= a ¥ 3.7 TEM.

PYTHONWARNDEFAULTENCODING

If this environment variable is set to a non-empty string, issue a EncodingWarning when the

locale-specific default encoding is used.
FHZ io-encoding-warning #ZSHE L TL 72X\,
N— a3 ¥ 3.10 TEM.

PYTHONNODEBUGRANGES

If this variable is set, it disables the inclusion of the tables mapping extra location information (end
line, start column offset and end column offset) to every instruction in code objects. This is useful
when smaller code objects and pyc files are desired as well as suppressing the extra visual location

indicators when the interpreter displays tracebacks.
N— a ¥ 3.11 TEM.

PYTHONPERFSUPPORT

If this variable is set to a nonzero value, it enables support for the Linux perf profiler so Python calls
can be detected by it.

If set to 0, disable Linux perf profiler support.
See also the -X perf command-line option and perf profiling.

N— a ¥ 3.12 TEN.
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PYTHON_CPU_COUNT

If this variable is set to a positive integer, it overrides the return values of os.cpu_count() and

os.process_cpu_count ().
See also the -X cpu_count command-line option.
N— a ¥ 3.13 TEN.

PYTHON_FROZEN_MODULES

If this variable is set to on or off, it determines whether or not frozen modules are ignored by
the import machinery. A value of on means they get imported and off means they are ignored.
The default is on for non-debug builds (the normal case) and off for debug builds. Note that the
importlib_bootstrap and importlib_bootstrap_external frozen modules are always used, even if

this flag is set to off.
See also the -X frozen_modules command-line option.
N— 3 v 3.13 TBH.

PYTHON_COLORS

If this variable is set to 1, the interpreter will colorize various kinds of output. Setting it to 0 deactivates

this behavior. See also Controlling color.
N— a3 v 3.13 TEH.

PYTHON_HISTORY

This environment variable can be used to set the location of a .python_history file (by default, it is

.python_history in the user’s home directory).
N— a ¥ 3.13 TENM.

PYTHON_GIL

If this variable is set to 1, the global interpreter lock (GIL) will be forced on. Setting it to 0 forces
the GIL off.

See also the -X g7l command-line option, which takes precedence over this variable.
Needs Python configured with the --disable-gil build option.

N— a ¥ 3.13 TEN.
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1.21 TNy T E—FEH

PYTHONDUMPREFS

FEZINTGE. Python 134 VX F VXD v v PR VRIHESTWEA TV 27 Ve ZRAV Y b
Ry T LET,

Needs Python configured with the ——with-trace-refs build option.

PYTHONDUMPREFSFILE

If set, Python will dump objects and reference counts still alive after shutting down the interpreter

into a file under the path given as the value to this environment variable.
Needs Python configured with the —-with-trace-refs build option.

N—a ¥ 3.11 TEN.

PYTHON_PRESITE

If this variable is set to a module, that module will be imported early in the interpreter lifecycle, before
the site module is executed, and before the __main__ module is created. Therefore, the imported

module is not treated as __main__.

This can be used to execute code early during Python initialization.

To import a submodule, use package.module as the value, like in an import statement.
See also the -X presite command-line option, which takes precedence over this variable.
Needs Python configured with the —-with-pydebug build option.

N— 3 ¥ 3.13 TEH.
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UNIX 75w k7 4—LT PYTHON Z{E5

2.1 BHN— 3> D Python DEELA YR R—IL

2.1.1 Linux

FrAY® Linux 74 A MY Ea2—2 3> TiE Python 37V 4 YA =13 TED, ZRLATHE Ry 7 —
DY LTHHAHABETS, L2L. TAZA NI a2a—2ardy 7 —ITRERAHLUZWEEEEN 2 I WIGEDLH D
E¥, BRIID Python %Y — A SHHEICa Y A LTEI N TEET,

Python 2’7V A4 Y A b= EZNTELT, VRIS PV IZHEWGEE, T4 AN Ea—Ya Aoy r—o%
RO B2 ZENTEET, UTOV Y7 2SR TI W

BE.:

https://www.debian.org/doc/manuals/maint-guide/first.en.html
Debian 2 —¥% —[Mm)i7

https://en.opensuse.org/Portal:Packaging
OpenSuse 2 —H¥ —[Al}

https://docs.fedoraproject.org/en-US /package-maintainers/Packaging_ Tutorial_GNU_Hello/
Fedora —¥ —[al}

https://slackbook.org/html/package-management-making-packages.html
Slackware —¥ —[all}
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2.1.2 FreeBSD & OpenBSD

o FreeBSD 2 —#—2% Python 2w 7 =Y ZBMT 2 ITERD LS L TL ZE W

[pkg install python3

e OpenBSD Z—#—2% Python »Sv 7 — I &2 BMT 2ITIERD XS LTLIZE W0

pkg_add -r python

pkg_add ftp://ftp.openbsd.org/pub/0OpenBSD/4.2/packages/<insert your architecture here>/
—python-<version>.tgz

Bl Z 1, 1386 L —H—2% Python 2.5.1 ZES T 2IERDEHICLET:

[pkg_add ftp://ftp.openbsd.org/pub/0OpenBSD/4.2/packages/i386/python-2.5.1p2.tgz

2.2 Python ®EJLR

CPython ZHZTay XAV LEWEEE, 3 V-2 ZAFLET, BV IV —ZARDY —RZ2XYro—
F. H250WEY—RVKRI PULLHLL 77—y ZERLTIIEZ WV, (v FOERICERR L 2WEEIE Y
O— YRR B TL & D, )

P RFFIEEEDa~ Y FCTVWET

./configure
make

make install

Configure DA 73> RRED Unix 77 v b7 — 21281 21EE S Python V=2V ) —DL— MZH
% README.rst 2l  EeE STV E T,

E%: make install ¥ pythond NA F VR FFEEZFLRV VY I7ZWBELTLES D LOLER A
Z D72, make install DK DIT ezec_prefiz/bin/pythonversion DA A ¥ A b —)LF % make
altinstall 2RI NATVWE T,

24 % 2 E Unix 77v b7 +#—LT Python Z{#5
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2.3 Python ICBBRT B NARET 71

hnida—nA4 YA b=V OBANIIGTTEILL ET; prefiz & ezec_prefiz A ¥ A b —RIITHAT
LTWT, GNU Y7 bz 7 I Lo THRIRENET; ZCOZDOIERLTHIBENHH 3,

FZIE, IFLAED Linux A7 A TE,. MADF 7 4L M3 Jusr T,

TP/ T4 LI R U3

ezec_prefiz/bin/python3 4 &) ZOHEREX 5 5
prefiz/lib/pythonversion, BHEEY 2 — V2T 57 4 L7 MU D, #REN 25,
ezec_prefiz/lib/pythonversion

prefiz/include/pythonversion, Python #55&%° Python OMLAAICKE L 725 include 7 7 A

ezec_prefiz/include/pythonversion NZERT 27 4 L7 ) OHERES N 5357,

2.4 TOfth

Python 22V 7 b % Unix THICHES 72D12iE, FIZIERO X SICLTARAZ Y T M EFEITARET 7 4 MIZ L,

[$ chmod +x script

)7 shebang T2 227V 7 P OFFHICEZ T, WV TVWOHERWVWHER

{#!/usr/bin/env python3

T, PATH 21875 Python 4 Y X =7V X =2 L EF, LHLL. W2H»D Unix I¥ env 2 ~v ¥ FE R4
WODT, £ X =7V X—DRA% /usr/bin/pythond D LS5 N—Fa—RFLARTAREESRV,2S LA E
A

Y zla<y R% Python 2271V 75551213, subprocess Y 2 — L EZ LTI EE W0,

2.5 Custom OpenSSL

1. To use your vendor’s OpenSSL configuration and system trust store, locate the directory with
openssl.cnf file or symlink in /etc. On most distribution the file is either in /etc/ssl or /etc/

pki/tls. The directory should also contain a cert.pem file and/or a certs directory.

$ find /etc/ -name openssl.cnf -printf "Jh\n"
/etc/ssl

2.3. Python [CEARTBNRET 7T 25
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2. Download, build, and install OpenSSL. Make sure you use install_sw and not install. The

install_sw target does not override openssl.cnf.

P H H P

P PH &#H &P

curl -0 https://www.openssl.org/source/openss1-VERSION.tar.gz
tar xzf openssl-VERSION
pushd openssl1-VERSION
./config \
—--prefix=/usr/local/custom-openssl \
--libdir=1ib \
—--openssldir=/etc/ssl
make -j1 depend
make -j8
make install_sw

popd

3. Build Python with custom OpenSSL (see the configure --with-openssl and --with-openssl-rpath

options)

$
$

$
$

pushd python-3.x.x

./configure -C \
—--with-openssl=/usr/local/custom-openssl \
—--with-openssl-rpath=auto \
—--prefix=/usr/local/python-3.x.x

make -j8

make altinstall

FAFR: Patch releases of OpenSSL have a backwards compatible ABI. You don’t need to recompile Python

to update OpenSSL. It’s sufficient to replace the custom OpenSSL installation with a newer version.

26
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THREE

PYTHON %79 %

3.1 Build Requirements

Features and minimum versions required to build CPython:
e A C11 compiler. Optional C11 features are not required.
e On Windows, Microsoft Visual Studio 2017 or later is required.
e Support for IEEE 754 floating point numbers and floating point Not-a-Number (NaN).
e Support for threads.

e OpenSSL 1.1.1 is the minimum version and OpenSSL 3.0.9 is the recommended minimum version for

the ssl and hashlib extension modules.
o SQLite 3.15.2 for the sqlite3 extension module.
o Tcl/Tk 8.5.12 for the tkinter module.
o Autoconf 2.71 and aclocal 1.16.4 are required to regenerate the configure script.
N— a ¥ 3.1 TEHE: Tcl/Tk version 8.3.1 is now required.

N—=a ¥ 3.5 TZHE: On Windows, Visual Studio 2015 or later is now required. Tcl/Tk version 8.4 is now

required.

N— a3 3.6 TEHE: Selected C99 features are now required, like <stdint.h> and static inline func-

tions.
N—a ¥ 3.7 TEH: Thread support and OpenSSL 1.0.2 are now required.
N— 3> 3.10 TZEH: OpenSSL 1.1.1 is now required. Require SQLite 3.7.15.

N—Ya¥ 3.11 TEH: Cl1 compiler, IEEE 754 and NaN support are now required. On Windows, Visual

Studio 2017 or later is required. Tcl/Tk version 8.5.12 is now required for the tkinter module.
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N— a ¥ 3.13 TEH: Autoconf 2.71, aclocal 1.16.4 and SQLite 3.15.2 are now required.

See also PEP 7 "Style Guide for C Code” and PEP 11 "CPython platform support”.

3.2 T3 71

To reduce build dependencies, Python source code contains multiple generated files. Commands to regenerate

all generated files:

make regen-all
make regen-stdlib-module-names
make regen-limited-abi

make regen-configure

The Makefile.pre.in file documents generated files, their inputs, and tools used to regenerate them. Search

for regen-* make targets.

3.2.1 RS )T b

The make regen-configure command regenerates the aclocal.méd file and the configure script using
the Tools/build/regen-configure.sh shell script which uses an Ubuntu container to get the same tools

versions and have a reproducible output.

The container is optional, the following command can be run locally:

{autoreconf -ivf -Werror

The generated files can change depending on the exact autoconf-archive, aclocal and pkg-config ver-

sions.

3.3 Configure # 7> 3>

List all configure script options using:

[. /configure --help

Python @Y — AEATDH D Misc/SpecialBuilds.txt LTI ZX W,

28 % 3 & Python Z18M 9 %
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3.3.1 — B AF T3>

--enable-loadable-sqlite-extensions

Support loadable extensions in the _sqlite extension module (default is no) of the sqlite3 module.

sqlite3 €Y 2 — /LD sqlite3.Connection.enable_load_extension() XYV v FEZWL T 7
EW,

N— a v 3.6 TEM.

--disable-ipv6
IPv6 R — P 2N L ET (FAR— PSR TWBHEIET 7 4L P THR). socket Y 2 —LE2ZM
LTLEEW,

--enable-big-digits=[15|30]
Python int ONfOKRESZ Ly FRMUTERLFT: 15y FEAIZ 30y FTT,

F7 )V F TR, HTOKRZXIE 30T,
PYLONG_BITS_IN DIGIT % 15 %71 30 ICEHEL E7,
sys.int_info.bits_per_digit ZZRL T 77Z& W,

--with-suffix=SUFFIX
Python MFAT7 7 4 LOERRE SUFFIX IC3EL T,
77 #V b OFEREFIZ. Windows ¥ macOS T3 .exe ( python.exe E{T7 7 A /L), Emscripten node

Tl¥ .js . Emscripten browser Tl¥ .html . WASI Ti& .wasm . ZOMD T T v b7 4 — L TIEZEX
FHN/ D £ ( python FEIT7 7 4 L),

N—=Y a3y 311 TEHE: WASM 7 v b7+ —L4D7 7 4L b OEFEFHI, .js . .html . .wasm DS
5D 1DTT,

--with-tzpath=<list of absolute paths separated by pathsep>
TI7ANMDEA LY —VFE SR % zoneinfo.TZPATH IZ&/E L ¥ J, zoneinfo ¥ 2 —1 D

Compile-time configuration 2R L T 72X\,

F 7 % b b /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/etc/

zoneinfo
os.pathsep RAE L =X S TLZE W,
N—a > 3.9 TEM.

—--without-decimal-contextvar
AN—FrB=—HNAYTFRAL (F74L 1) TREL, ALy Fa—ALayr3F A 2#HLT
_decimal AR EY 2 — N2 A R L EF, decimal P 2 — LR B TLIFX W,
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decimal.HAVE_CONTEXTVAR B X Uf contextvars B 2 — LE2SIRL TL 72XV,
N—a v 3.9 TEM.

—--with-dbmliborder=<list of backend names>

dbm EY 2 =D DB Ny 7LV F2F v 5 3IHFEA—N"—F74 FLET,
BE7EE, Ny 7y FEEany () TRYI- XFHITT:

e ndbm;

o gdbm;

« bdb,

—--without-c-locale-coercion

UTF-8 X—=20u 7 —LAD C ur— L Ol ZEMNLET (577 4L b TER).
PY _COERCE_C_LOCALE %7 BIIEFE LR WVWTL W,
PYTHONCOERCECLOCALE B X UF PEP 538 2B L T &\,

--without-freelists

Disable all freelists except the empty tuple singleton.
N—a ¥ 3.11 TEM.

--with-platlibdir=DIRNAME

Python ®Z 4 771V F 4L 27 V% (77 44 M 1ib ),

Fedora & SUSE 364y 77 v M7+ —24T 1lib64 ZEHL 7,
sys.platlibdir ZZML TS0,

N—=a v 3.9 THE.

--with-wheel-pkg-dir=PATH

ensurepip EY 2 — AT % wheel v 75— D74 L7 PUTT (F7 4L MIKRL),

Linux 74 APV B2 —=>a Oy r—I V7 RY —DHiid, KEBRGREZ AN PV 5 2L 2R
LTW23dD0H D ET, flZiE. Fedora i& wheel v - — % /usr/share/python-wheels/ 7 4 L
2 bVIZA YA =)L, ensurepip._bundled Sy 7 —JFAf YA P =L L EHA,

N— a3 ¥ 3.10 TEH.

--with-pkg-config=[check|yes|no]
configure 23V K OKTZEEREMiH § % 72912 pkg-config ZHHT 20 50 EFHEL F T,

o check (77 # /L }): pkg-config ¥4 7> a > T,
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e yes: pkg-config IJMHETT,
e no: pkg-config MFEL Td. configure IZfFHL A,
N—Y a ¥ 3.11 T

--enable-pystats

Turn on internal Python performance statistics gathering.

By default, statistics gathering is off. Use python3 -X pystats command or set PYTHONSTATS=1

environment variable to turn on statistics gathering at Python startup.
At Python exit, dump statistics if statistics gathering was on and not cleared.
Effects:
e Add -X pystats command line option.
o Add PYTHONSTATS environment variable.
e Define the Py_STATS macro.
e Add functions to the sys module:
— sys._stats_on(): Turns on statistics gathering.
— sys._stats_off (): Turns off statistics gathering.
— sys._stats_clear(): Clears the statistics.
— sys._stats_dump(): Dump statistics to file, and clears the statistics.

The statistics will be dumped to a arbitrary (probably unique) file in /tmp/py_stats/ (Unix) or
C:\temp\py_stats\ (Windows). If that directory does not exist, results will be printed on stderr.

METEIRZ HirI12lX Tools/scripts/summarize_stats.py AL T 7ZE W,
Statistics:
e Opcode:
— Specialization: success, failure, hit, deferred, miss, deopt, failures;
— Execution count;
— Pair count.
o Call:
— Inlined Python calls;

— PyEval calls;
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— Frames pushed;
— Frame object created;

— Eval calls: vector, generator, legacy, function VECTORCALL, build class, slot, function "ex”,
API, method.

e Object:

— incref and decref;

interpreter incref and decref;
— allocations: all, 512 bytes, 4 kiB, big;

— free;

to/from free lists;
— dictionary materialized /dematerialized;
— type cache;
— optimization attempts;
— optimization traces created/executed;
— uops executed.

e Garbage collector:

— Garbage collections;
— Objects visited;
— Objects collected.

N— a3 ¥ 3.11 TE.

--disable-gil

Enables experimental support for running Python without the global interpreter lock (GIL): free
threading build.

Defines the Py_GIL_DISABLED macro and adds "t" to sys.abiflags.
See PEP 703 "Making the Global Interpreter Lock Optional in CPython”.
N— a ¥ 3.13 TEN.

PKG_CONFIG

Path to pkg-config utility.
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PKG_CONFIG_LIBDIR

PKG_CONFIG_PATH

pkg-config options.

3.3.2 C compiler options

ccC

C compiler command.

CFLAGS

C compiler flags.

CPP

C preprocessor command.

CPPFLAGS

C preprocessor flags, e.g. ~-Iinclude_dir.

3.3.3 Linker options

LDFLAGS

Linker flags, e.g. -Llibrary_directory.

LIBS

Libraries to pass to the linker, e.g. -114brary.

MACHDEP

Name for machine-dependent library files.

3.3.4 Options for third-party dependencies

N—a v 3.11 TEM.

BZIP2_CFLAGS

BZIP2_LIBS

C compiler and linker flags to link Python to 1ibbz2, used by bz2 module, overriding pkg-config.

CURSES_CFLAGS

3.3. Configure 7 7> 3>
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CURSES_LIBS

C compiler and linker flags for libncurses or libncursesw, used by curses module, overriding

pkg-config.
GDBM_CFLAGS
GDBM_LIBS

C compiler and linker flags for gdbm.
LIBB2_CFLAGS
LIBB2_LIBS

C compiler and linker flags for 1ibb2 (BLAKE2), used by hashlib module, overriding pkg-config.
LIBEDIT_CFLAGS
LIBEDIT_LIBS

C compiler and linker flags for 1ibedit, used by readline module, overriding pkg-config.
LIBFFI_CFLAGS
LIBFFI_LIBS

C compiler and linker flags for 1ibffi, used by ctypes module, overriding pkg-config.
LIBLZMA_CFLAGS
LIBLZMA_LIBS

C compiler and linker flags for 1iblzma, used by lzma module, overriding pkg-config.
LIBREADLINE_CFLAGS
LIBREADLINE_LIBS

C compiler and linker flags for 1ibreadline, used by readline module, overriding pkg-config.
LIBSQLITE3_CFLAGS
LIBSQLITE3_LIBS

C compiler and linker flags for 1ibsqlite3, used by sqlite3 module, overriding pkg-config.
LIBUUID_CFLAGS

LIBUUID_LIBS

C compiler and linker flags for 1ibuuid, used by uuid module, overriding pkg-config.
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PANEL_CFLAGS
PANEL_LIBS
C compiler and Linker flags for PANEL, overriding pkg-config.

C compiler and linker flags for libpanel or libpanelw, used by curses.panel module, overriding

pkg-config.
TCLTK_CFLAGS
TCLTK_LIBS

C compiler and linker flags for TCLTK, overriding pkg-config.
ZLIB_CFLAGS

ZLIB_LIBS

C compiler and linker flags for 1ibz1lib, used by gzip module, overriding pkg-config.

3.3.5 WebAssembly * /> 3>

--with-emscripten-target=[browser|node]

wasm32-emscripten DL K 7L —N—%2FELF T,
e browser (77 4/V b): B/PRD stdlib . 77 4L D MEMFS Z27)n—RFL%J,
e node: NODERAWEFS ¥ pthread Z%K—+FL T,

N—ar 3.11 TEM.

--enable-wasm-dynamic-linking

WASM DX A FIv 7V I7HR— b2t IZLET,

RAFIv 7V 7I2LkD dlopen AR D £3, 7 v Fa— FOHFRPHEREEIMIHIRD D 5 79,
FITT77ANDT 7 A NH A ZPKRELAZD T,

N— a3 » 3.11 TEH.

--enable-wasm-pthreads

WASM @ pthreads #rR— b+ 2+ L E T,

N—a ¥ 3.11 TEM.

3.3. Configure 7 7> 3> 35



Python Setup and Usage, 'J'J—X 3.13.0a5

336 1A =—ILAT 3>

--prefix=PREFIX

T—FT 7 F R IRELEZVW T 74 L% PREFIX 124 Y A F—L L %F, Unix DFEE. 574 MZ
/usr/local TI,

ZDfEIE. FEITIRAIC sys.prefix o THRET 2 Z e N TEETS,

ffile LT, ——prefix="$HOME/.local/" 2 fffH ¥ % &, Python 2ZDHE—LT 4L 27 FVITA VY A b—
NTBZEDTEET,

--exec-prefix=EPREFIX

T—=X%T7 7 F ¥ MEFEDT 7 A V% EPREFIX 1A YA =L LEF, 774V M --prefiz TT,
Z DfEIX, FATHRFC sys.exec_prefix o THIRT 22N TEE T,

--disable-test-modules

test Xy 7 —IX _testcapi HIRET 2 — N (F7 4L P TEAR, A VA=V ENET)DESIRT
APEI2a—LEBELE, A VA=A LREVWEIICLET,

N— g r 3.10 TEM.

--with-ensurepip=[upgrade|install|no]

Python &4 ¥ A b —VRHZHEITE NS ensurepip 2~v ¥ FZHERL T
o upgrade (77 # /L }): python -m ensurepip --altinstall --upgrade 2~ F%ZFEITLE T,
e install: python -m ensurepip --altinstall 2~ REFETLEI,
e no: ensurepip % E{T LAV,

N— g » 3.6 TEM.

3.3.7 N7 =X RICEATRATS>a>

Configuring Python using --enable-optimizations --with-1to (PGO + LTO) is recommended for best

performance. The experimental ——enable-bolt flag can also be used to improve performance.

--enable-optimizations

PROFILE_TASK %f#ifl L T Profile Guided Optimization (PGO) ZH®I L E T (77 4L b TIXER)
TY)o

C a¥ 84 7® Clang TlX, PGO O72®IZ 11lvm-profdata 7’0 7 AWML ET T, macOS TiX, GCC
b INELEL LET: GCC iF macOS @ Clang DA V7 AT EFH A,
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Disable also semantic interposition in libpython if --enable-shared and GCC is used: add

-fno-semantic-interposition to the compiler and linker flags.
N—Ta ¥ 3.6 TENM.

N—Ya ¥ 3.10 TEHE: GCC T -fno-semantic-interposition Z ¥ 3,

PROFILE_TASK

Environment variable used in the Makefile: Python command line arguments for the PGO generation

task.
774/ b -m test --pgo --timeout=$(TESTTIMEOUT)
N— a v 3.8 Tl

N—a ¥ 3.13 TEH: Task failure is no longer ignored silently.

—-with-1lto=[full|thin|no|yes]

Enable Link Time Optimization (LTO) in any build (disabled by default).

The C compiler Clang requires 1lvm-ar for LTO (ar on macOS), as well as an LTO-aware linker

(1d.gold or 114d).
N—=a ¥ 3.6 TE.
N— a3 ¥ 3.11 TEM: To use ThinLTO feature, use -—with-1to=thin on Clang.

N—=Y a3 ¥ 312 TEHE: Use ThinLTO as the default optimization policy on Clang if the compiler
accepts the flag.

—--enable-bolt

Enable usage of the BOLT post-link binary optimizer (disabled by default).

BOLT is part of the LLVM project but is not always included in their binary distributions. This flag

requires that 11vm-bolt and merge-fdata are available.

BOLT is still a fairly new project so this flag should be considered experimental for now. Because this
tool operates on machine code its success is dependent on a combination of the build environment +
the other optimization configure args 4+ the CPU architecture, and not all combinations are supported.
BOLT versions before LLVM 16 are known to crash BOLT under some scenarios. Use of LLVM 16 or

newer for BOLT optimization is strongly encouraged.

The BOLT_INSTRUMENT_FLAGS and BOLT_APPLY_FLAGS configure variables can be defined to over-
ride the default set of arguments for 11vm-bolt to instrument and apply BOLT data to binaries,

respectively.

N— a ¥ 3.12 TEN.

3.3.

Configure 7 7> 3> 37


https://github.com/llvm/llvm-project/tree/main/bolt

Python Setup and Usage, 'J'J—X 3.13.0a5

BOLT_APPLY_FLAGS

Arguments to 11lvm-bolt when creating a BOLT optimized binary.
N— a ¥ 3.12 TEN.

BOLT_INSTRUMENT_FLAGS

Arguments to 11vm-bolt when instrumenting binaries.
N— a3 v 3.12 TEH.

--with-computed-gotos

Enable computed gotos in evaluation loop (enabled by default on supported compilers).

—-without-mimalloc

Disable the fast mimalloc allocator mimalloc (enabled by default).
See also PYTHONMALLOC environment variable.

--without-pymalloc

Disable the specialized Python memory allocator pymalloc (enabled by default).
See also PYTHONMALLOC environment variable.

--without-doc-strings

Disable static documentation strings to reduce the memory footprint (enabled by default). Documen-

tation strings defined in Python are not affected.
Don’t define the WITH_DOC_STRINGS macro.
See the PyDoc_STRVAR() macro.

--enable-profiling

Enable C-level code profiling with gprof (disabled by default).

—-with-strict-overflow

Add -fstrict-overflow to the C compiler flags (by default we add -fno-strict-overflow instead).

3.3.8 Python Debug Build

A debug build is Python built with the --with-pydebug configure option.
Effects of a debug build:
o Display all warnings by default: the list of default warning filters is empty in the warnings module.

e Add d to sys.abiflags.
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e Add sys.gettotalrefcount() function.
e Add -X showrefcount command line option.
e Add -d command line option and PYTHONDEBUG environment variable to debug the parser.

e Add support for the __1ltrace__ variable: enable low-level tracing in the bytecode evaluation loop

if the variable is defined.
e Install debug hooks on memory allocators to detect buffer overflow and other memory errors.
e Define Py_DEBUG and Py_REF_DEBUG macros.

o Add runtime checks: code surrounded by #ifdef Py_DEBUG and #endif. Enable assert(...) and
_PyObject_ASSERT(...) assertions: don’t set the NDEBUG macro (see also the --with-assertions

configure option). Main runtime checks:
— Add sanity checks on the function arguments.

— Unicode and int objects are created with their memory filled with a pattern to detect usage of

uninitialized objects.

— Ensure that functions which can clear or replace the current exception are not called with an

exception raised.
— Check that deallocator functions don’t change the current exception.
— The garbage collector (gc.collect () function) runs some basic checks on objects consistency.

— The Py_SAFE_DOWNCAST() macro checks for integer underflow and overflow when downcasting

from wide types to narrow types.
See also the Python Development Mode and the --with-trace-refs configure option.

N—Y a ¥ 3.8 TEH: Release builds and debug builds are now ABI compatible: defining the Py_DEBUG

macro no longer implies the Py_TRACE_REFS macro (see the ——with-trace-refs option).

3.3.9 Debug options

--with-pydebug

Build Python in debug mode: define the Py_DEBUG macro (disabled by default).

--with-trace-refs

Enable tracing references for debugging purpose (disabled by default).
Effects:

e Define the Py_TRACE_REFS macro.
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o Add sys.getobjects() function.
e Add PYTHONDUMPREFS environment variable.

The PYTHONDUMPREFS environment variable can be used to dump objects and reference counts still

alive at Python exit.

Statically allocated objects are not traced.

N— a ¥ 3.8 TBE.

N— a3 ¥ 3.13 TZH: This build is now ABI compatible with release build and debug build.

--with-assertions

Build with C assertions enabled (default is no): assert(...); and _PyObject_ASSERT(...);.
If set, the NDEBUG macro is not defined in the OPT compiler variable.

See also the --with-pydebug option (debug build) which also enables assertions.

N—a v 3.6 Tl

--with-valgrind

Enable Valgrind support (default is no).

--with-dtrace

Enable DTrace support (default is no).
See Instrumenting CPython with DTrace and SystemTap.
N—a ¥ 3.6 TBE.

--with-address-sanitizer

Enable AddressSanitizer memory error detector, asan (default is no).
N—a v 3.6 Tl

--with-memory-sanitizer
Enable MemorySanitizer allocation error detector, msan (default is no).

N—Y a ¥ 3.6 TENM.

—--with-undefined-behavior-sanitizer

Enable UndefinedBehaviorSanitizer undefined behaviour detector, ubsan (default is no).

N— ar 3.6 TEM.
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--with-thread-sanitizer

Enable ThreadSanitizer data race detector, tsan (default is no).

N— a ¥ 3.13 TEN.

3.3.10 Linker options

—--enable-shared

Enable building a shared Python library: libpython (default is no).

--without-static-libpython

Do not build 1ibpythonMAJOR.MINOR.a and do not install python.o (built and enabled by default).

N—ar 3.10 TEM.

3.3.11 Libraries options

--with-1libs="'1ibl ...'

Link against additional libraries (default is no).

--with-system-expat

Build the pyexpat module using an installed expat library (default is no).

--with-system-libmpdec

Build the _decimal extension module using an installed mpdec library, see the decimal module (default

is no).
N— a3 v 3.3 TENM.

--with-readline=readline|editline

Designate a backend library for the readline module.
o readline: Use readline as the backend.
« editline: Use editline as the backend.

N— a ¥ 3.10 TEN.

—--without-readline

Don’t build the readline module (built by default).
Don’t define the HAVE_LIBREADLINE macro.

N— g v 3.10 TIEH.
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--with-1ibm=STRING

Override 1ibm math library to STRING (default is system-dependent).

--with-1ibc=STRING

Override 1ibc C library to STRING (default is system-dependent).

--with-openssl=DIR

Root of the OpenSSL directory.
N—=Y a3 ¥ 3.7 THEM.

--with-openssl-rpath=[nolauto|DIR]

Set runtime library directory (rpath) for OpenSSL libraries:
e no (default): don’t set rpath;
e auto: auto-detect rpath from --with-openssl and pkg-config;
o DIR: set an explicit rpath.

N— a3 ¥ 3.10 TEH.

3.3.12 Security Options

--with-hash-algorithm=[fnv|siphash13|siphash24]

Select hash algorithm for use in Python/pyhash.c:
o siphashi13 (default);
e siphash24;
o fnv.
N—= a ¥ 3.4 TEM.
N— a ¥ 3.11 TiEH: siphash13 is added and it is the new default.

—--with-builtin-hashlib-hashes=md5,shal,sha256,sha512,sha3,blake?2

Built-in hash modules:
e mdb;
e shal;
e sha256;

e shab12;
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o sha3 (with shake);
e blake2.
N—a v 3.9 TE.

--with-ssl-default-suites=[python|openssl|STRING]

Override the OpenSSL default cipher suites string:
o python (default): use Python’s preferred selection;
o openssl: leave OpenSSL’s defaults untouched;
e STRING: use a custom string

See the ss1 module.

N—a ¥ 3.7 Tl

N—Y a ¥ 3.10 TEHE: The settings python and STRING also set TLS 1.2 as minimum protocol

version.

3.3.13 macOS A F> 3>

See Mac/README.rst.

—--enable-universalsdk

—--enable-universalsdk=SDKDIR

Create a universal binary build. SDKDIR specifies which macOS SDK should be used to perform the
build (default is no).

--enable-framework

—-enable-framework=INSTALLDIR

Create a Python.framework rather than a traditional Unix install. Optional INSTALLDIR specifies
the installation path (default is no).

—--with-universal-archs=ARCH

Specify the kind of universal binary that should be created. This option is only valid when

-—enable-universalsdk is set.
F 7T a
e universal?2;

o« 32-bit;
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e 64-bit;

o 3-way;

e intel;

e intel-32;
e intel-64;
e all,

—-with-framework-name=FRAMEWORK

Specify the name for the python framework on macOS only valid when --enable-framework is set

(default: Python).

3.3.14 iOS Options

See iOS/README.rst.

—-enable-framework=INSTALLDIR

Create a Python.framework. Unlike macOS, the INSTALLDIR argument specifying the installation

path is mandatory.

—-with-framework-name=FRAMEWORK

Specify the name for the framework (default: Python).

3.3.15 2O0XaAYNAINDF T3>

Cross compiling, also known as cross building, can be used to build Python for another CPU architecture
or platform. Cross compiling requires a Python interpreter for the build platform. The version of the build

Python must match the version of the cross compiled host Python.

--build=BUILD

configure for building on BUILD, usually guessed by config.guess.

—-host=HOST

cross-compile to build programs to run on HOST (target platform)

--with-build-python=path/to/python

path to build python binary for cross compiling

N—a v 3.11 TEM.
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CONFIG_SITE=file

An environment variable that points to a file with configure overrides.

Example config.site file:

# config.site-aarch6y
ac_cv_buggy_getaddrinfo=no
ac_cv_file__dev_ptmx=yes

ac_cv_file__dev_ptc=no

HOSTRUNNER

Program to run CPython for the host platform for cross-compilation.
N—ar 3.11 TEM.

zazxa A4 Lof):

CONFIG_SITE=config.site-aarch64 ../configure \
--build=x86_64-pc-linux-gnu \
--host=aarch64-unknown-linux-gnu \
--with-build-python=. ./x86_64/python

3.4 Python Build System

3.4.1 Main files of the build system

e configure.ac => configure;
o Makefile.pre.in => Makefile (created by configure);
o pyconfig.h (created by configure);

e Modules/Setup: C extensions built by the Makefile using Module/makesetup shell script;

3.4.2 Main build steps

o Cfiles (.c) are built as object files (. o).
o A static 1ibpython library (.a) is created from objects files.
e python.o and the static 1ibpython library are linked into the final python program.

o C extensions are built by the Makefile (see Modules/Setup).
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3.4.3 Main Makefile targets

make

For the most part, when rebuilding after editing some code or refreshing your checkout from upstream,
all you need to do is execute make, which (per Make’s semantics) builds the default target, the first one
defined in the Makefile. By tradition (including in the CPython project) this is usually the all target. The
configure script expands an autoconf variable, @EF_MAKE_ALL_RULE® to describe precisely which targets

make all will build. The three choices are:
e profile-opt (configured with -—enable-optimizations)
e build_wasm (configured with --with-emscripten-target)
e build_all (configured without explicitly using either of the others)

Depending on the most recent source file changes, Make will rebuild any targets (object files and executables)
deemed out-of-date, including running configure again if necessary. Source/target dependencies are many
and maintained manually however, so Make sometimes doesn’t have all the information necessary to correctly
detect all targets which need to be rebuilt. Depending on which targets aren’t rebuilt, you might experience
a number of problems. If you have build or test problems which you can’t otherwise explain, make clean

&& make should work around most dependency problems, at the expense of longer build times.

make platform

Build the python program, but don’t build the standard library extension modules. This generates a file
named platform which contains a single line describing the details of the build platform, e.g., macosx-14.

3-arm64-3.12 or 1linux-x86_64-3.13.

make profile-opt

Build Python using profile-guided optimization (PGO). You can use the configure -—enable-optimizations

option to make this the default target of the make command (make all or just make).

make clean

Remove built files.
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make distclean

In addition to the the work done by make clean, remove files created by the configure script. configure

will have to be run before building again.*!

make install

Build the all target and install Python.

make test

Build the all target and run the Python test suite with the --fast-ci option. Variables:
e TESTOPTS: additional regrtest command-line options.
e TESTPYTHONOPTS: additional Python command-line options.

o TESTTIMEOUT: timeout in seconds (default: 10 minutes).

make buildbottest

This is similar to make test, but uses the —-slow-ci option and default timeout of 20 minutes, instead of

--fast-ci option.

make regen-all

Regenerate (almost) all generated files. These include (but are not limited to) bytecode cases, and parser
generator file. make regen-stdlib-module-names and autoconf must be run separately for the remaining

generated files.

3.4.4 C extensions

Some C extensions are built as built-in modules, like the sys module. They are built with the

Py_BUILD_CORE_BUILTIN macro defined. Built-in modules have no __file__ attribute:

>>> import sys
>>> sys
<module 'sys' (built-in)>
>>> sys.__file__
(KD<R=2128i<)

*1 git clean -fdx is an even more extreme way to ”clean” your checkout. It removes all files not known to Git. When bug

hunting using git bisect, this is recommended between probes to guarantee a completely clean build. Use with care,

it will delete all fi becked into Git. includi itted worl
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(AIDR=I 25 DfE X))
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

AttributeError: module 'sys' has no attribute '__file__'

Other C extensions are built as dynamic libraries, like the _asyncio module. They are built with the

Py_BUILD_CORE_MODULE macro defined. Example on Linux x86-64:

>>> import _asyncio

>>> _asyncio

<module '_asyncio' from '/usr/lib64/python3.9/1ib-dynload/_asyncio.cpython-39-x86_64-linux-gnu.so'>
>>> _asyncio.__file _

'/usr/1ib64/python3.9/1ib-dynload/_asyncio.cpython-39-x86_64-linux-gnu.so'

Modules/Setup is used to generate Makefile targets to build C extensions. At the beginning of the files, C
extensions are built as built-in modules. Extensions defined after the *shared* marker are built as dynamic

libraries.

The PyAPI_FUNC(), PyAPI_DATA() and PyMODINIT_FUNC macros of Include/exports.h are defined differ-
ently depending if the Py_BUILD_CORE_MODULE macro is defined:

e Use Py_EXPORTED_SYMBOL if the Py_BUILD_CORE_MODULE is defined
e Use Py_IMPORTED_SYMBOL otherwise.

If the Py_BUILD_CORE_BUILTIN macro is used by mistake on a C extension built as a shared library, its

PyInit_gzzz () function is not exported, causing an ImportError on import.

3.5 Compiler and linker flags

Options set by the ./configure script and environment variables and used by Makefile.

3.5.1 Preprocessor flags

CONFIGURE_CPPFLAGS
Value of CPPFLAGS variable passed to the ./configure script.
N—Ya v 3.6 TEM.

CPPFLAGS

(Objective) C/C++ preprocessor flags, e.g. -Iinclude_dir if you have headers in a nonstandard

directory include__dir.
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Both CPPFLAGS and LDFLAGS need to contain the shell’s value to be able to build extension modules

using the directories specified in the environment variables.

BASECPPFLAGS

N—a v 3.4 Tl

PY_CPPFLAGS

Extra preprocessor flags added for building the interpreter object files.
Default: $(BASECPPFLAGS) -I. -I$(srcdir)/Include $(CONFIGURE_CPPFLAGS) $(CPPFLAGS).

N— g v 3.2 TEM.

3.5.2 Compiler flags

cC
C compiler command.
Example: gcc -pthread.
CXX
C++ compiler command.
Example: g++ -pthread.
CFLAGS

C compiler flags.

CFLAGS_NODIST

CFLAGS_NODIST is used for building the interpreter and stdlib C extensions. Use it when a compiler
flag should not be part of CFLAGS once Python is installed (gh-65320).

In particular, CFLAGS should not contain:

o the compiler flag -I (for setting the search path for include files). The -I flags are processed from
left to right, and any flags in CFLAGS would take precedence over user- and package-supplied -I
flags.

o hardening flags such as -Werror because distributions cannot control whether packages installed

by users conform to such heightened standards.

N—a v 3.5 Tl
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COMPILEALL_OPTS

Options passed to the compileall command line when building PYC files in make install. Default:
-30.

N— a ¥ 3.12 TE.

EXTRA_CFLAGS

Extra C compiler flags.

CONFIGURE_CFLAGS

Value of CFLAGS variable passed to the ./configure script.
N—Ta ¥ 3.2 TE.

CONFIGURE_CFLAGS_NODIST

Value of CFLAGS_NODIST variable passed to the ./configure script.
N—a ¥ 3.5 TEM.

BASECFLAGS
Base compiler flags.

OPT
Optimization flags.

CFLAGS_ALIASING
Strict or non-strict aliasing flags used to compile Python/dtoa.c.
N—a v 3.7 Tl

CCSHARED

Compiler flags used to build a shared library.
For example, -fPIC is used on Linux and on BSD.

CFLAGSFORSHARED

Extra C flags added for building the interpreter object files.
Default: $(CCSHARED) when --enable-shared is used, or an empty string otherwise.

PY_CFLAGS

Default: $(BASECFLAGS) $(OPT) $(CONFIGURE CFLAGS) $(CFLAGS) $(EXTRA_CFLAGS)

PY_CFLAGS_NODIST

Default: $(CONFIGURE_CFLAGS_NODIST) $(CFLAGS_NODIST) -I$(srcdir)/Include/internal.

N—Y g > 3.5 CiBll
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PY_STDMODULE_CFLAGS

C flags used for building the interpreter object files.
Default: $(PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS) $(CFLAGSFORSHARED).
N—a v 3.7 TEM.

PY_CORE_CFLAGS

Default: $(PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE.
N3 v 3.2 THBE

PY_BUILTIN_MODULE_CFLAGS

Compiler flags to build a standard library extension module as a built-in module, like the posix

module.
Default: $(PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN.
N— g v 3.8 TEM.

PURIFY

Purify command. Purify is a memory debugger program.

Default: empty string (not used).

3.5.3 Linker flags

LINKCC

Linker command used to build programs like python and _testembed.
Default: $(PURIFY) $(CC).

CONFIGURE_LDFLAGS

Value of LDFLAGS variable passed to the ./configure script.

Avoid assigning CFLAGS, LDFLAGS, etc. so users can use them on the command line to append to these

values without stomping the pre-set values.
N— a ¥ 3.2 TE.

LDFLAGS_NODIST

LDFLAGS_NODIST is used in the same manner as CFLAGS_NODIST. Use it when a linker flag should not
be part of LDFLAGS once Python is installed (gh-65320).

In particular, LDFLAGS should not contain:
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o the compiler flag -L (for setting the search path for libraries). The -L flags are processed from
left to right, and any flags in LDFLAGS would take precedence over user- and package-supplied -L
flags.

CONFIGURE_LDFLAGS_NODIST

Value of LDFLAGS_NODIST variable passed to the ./configure script.
N— a ¥ 3.8 TEM.

LDFLAGS

Linker flags, e.g. -L14b_d4r if you have libraries in a nonstandard directory lib_ dir.

Both CPPFLAGS and LDFLAGS need to contain the shell’s value to be able to build extension modules

using the directories specified in the environment variables.

LIBS
Linker flags to pass libraries to the linker when linking the Python executable.
Example: -1rt.
LDSHARED
Command to build a shared library.
Default: @LDSHARED@ $(PY_LDFLAGS).
BLDSHARED
Command to build 1ibpython shared library.
Default: @BLDSHARED@ $(PY_CORE_LDFLAGS).
PY_LDFLAGS

Default: $(CONFIGURE_LDFLAGS) $(LDFLAGS).

PY_LDFLAGS_NODIST

Default: $(CONFIGURE_LDFLAGS_NODIST) $(LDFLAGS_NODIST).
N— a3 v 3.8 THEM.

PY_CORE_LDFLAGS

Linker flags used for building the interpreter object files.

N— a v 3.8 Tl
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Unlike most Unix systems and services, Windows does not include a system supported installation of Python.
To make Python available, the CPython team has compiled Windows installers with every release for many
years. These installers are primarily intended to add a per-user installation of Python, with the core inter-
preter and library being used by a single user. The installer is also able to install for all users of a single

machine, and a separate ZIP file is available for application-local distributions.

PEP 11 THELTW% &E D Python DY Y — R, Microsoft DIEEH KR — MAMTHZ2 L TW3S
Windows 72 v b7+ —LDAZYR—bLET, 2% D Python 3.13 i Windows 8.1 & ZN L DHF LW
Windows 29 K—+FT22 W05 Z 8 TF, Windows 7 R — b 2IRBRELLGEE, Python 3.8 4 Y A b—iL L
TLEE W,

Windows T X 24 YA F—FITIEZ L DA RDBDOND D, ZNFRAPFHRE REEF > TVWET,
RERA VA L=F ICEETDaYR—2 Y IPEFTNTED, Python ZHSERENCAREHEDO T =
7 M THRERERETT,

Microsoft AT INw T —2 &, A2V T8y =Y DFELT, IDLE O Z OMBAFRERTICHEL > v 7
VISHERRD Python T3, Windows 10 A E2SRDSNI L F T4, DT 07 I LA 2BET e ig{ ZRIT4 v
AR =)L TEZET, Python 20V -2 EET L OEMNLZa~y FHEHELTVWET,

nuget.org INW T —2 1%, ML VT L= a VDD OEERA VA P =LK TS, Z4Ud Python »% v
F=YDENLFRRZ YT FOFTICHMAETH, 7y I 7 — FAJEETIRERL, 2—F A VR —T 2 AV —
NbHhFERA

HBOHAAARER /Ny T — 13, o K&ERT TV — a VIZHDATDIZE L=, Python Of/MSy &r—
‘/C\‘j—o

53


https://www.python.org/downloads/
https://peps.python.org/p