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[python myscript.py

1m1gawm¢2M

AE =

2 ABso] 2t F s Ao BT o)At LA, R A 27 5 PP AT

When called with standard input connected to a tty device, it prompts for commands and executes them until an
EOF (an end-of-file character, you can produce that with Ctr1-D on UNIX or Ctr1-7z, Enter on Windows)
is read.

Y ol AR AL HE AL AR BB, D Lol 2aY =S dw AT
Uk,

I oF WAL S, A ALK A9 o8 2 & £2TLE A2 4TI
-c command 2 T &5 W, command 2 F A £ vto] A F3-S AUt o 7| A command= 7)) 3y

EAE AR el NS S B £ a4 A glel 0 B A A £ 6o

“n module-nane 0% TEH W, 70| RELS sho] A BE FRoA £ Fol 2aPER A

.

Hth3l g REoA =, A7) do AA d¥e += AT

Aol FAL2 AHZ | Hof o3 2nH = Fd 552 FEFUL Amtas ZE AAE sys.

argv 2 S 74U - A MR 84, B AT HE O(sys.argv [0

o
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—c <command>

ol
MU LA

VLS T s arov o] WA B o 9T, ) A IR ays poen A1

command = QA2 ZHA} o]HIE (auditing event) cpython.run_command& WA A] 71U o)

-m <module-name>
ASH o] 59 EEZ sys.path oA A8t T WES  main BEEA APFh
|

ol 7] wjZell, JJr°‘ B2 (.py
=

QA7 B o )& %7 ghobok Ptk BE o] 5L FAA A0
shol 4l WL o] Folofof LA B, FHo] G4 o] & FA S AL bt (& Sof, sl 22
P o) B2 AT FE AU,

A7 o818 B2 AAA L S AT D E A AAA o8] A2 W, A8

YRR E
gttt o] 322 oEZEEH o 23 HE QxR
[BR=

0 #x

o] FAL YH REY FF REE= ARE £ g, o] AEL Fo]W ZE 91U Szt
AR F7 Wl Ed Uk 2 gl 24 g do] Qe AL A9 E BEolE A3 AMEE
d5Yth

o] ¥AL FH, sys.argv o A AA R4F 2F 949 AA 427 Ut (RE LS FE
O/\%nim" ,Q_E /\é]&]@-qq—) —c ﬂ/d_l,]—u]—;d—ﬂ—xli EJXH D]E’“Eilﬂ7]'sys path

. H
o) A2 Rxof 274\
T AL A sys.path 7k AA) Tl E) ] Uk AHE AR site-packages T S ] 2] & 23R o
gl REo A Ay ES AYPT 2 94Utk RE pyTHON* 7 HEE ZAE U TH
o

python -m timeit -s "setup here" "benchmarked code here"
python -m timeit -h # for details

module-name& AALZE 7FA} o] ¥l E (auditing event) cpython. run_module< A Al Z Ut}

e o 1|

runpy.run_module ()

stol A F =AM AF AL T F Y= F5H &
PEP 338 - R ES A3 EZ A3 37
HA3 1A HH:  main AH BES AP 74 o] & A5 4 A5 YT

WA 34004 WA o] F T 971 A= A LF Yth
22 YY(sys.stdin)ol A BH S AFUth 2= 4ol HuldolH, -i 7} FAH o2 HEH
o] M-S F MW, sys.argv & A HA 24 - o] HA, A yHAE |7} sys.path & A0l

Q1 2} ¢l o] ZHAF o] ¥l E (auditing event) cpython. run_stding A Al P Ut}

4 Chapter 1. H™ 1} 24
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<script>
script o] ©71 Fhol AW F =& AP FU T seripr = o] AW T oLt _ main .py 3ol S 9=
B gy main  .py FLdS Z3et=zip LS 7tE] 7= LD Al2E B2 (D ) o oF
ok,

o] §4€ FW, sys.argv o A WA 24t B FolA oW 2AHE ol o] BUT
[e)
=

=
£2RE o) Fo] shol A 5AE A AW, N LG EFIE D AR e 7 oye.parn o A%
Fio #7153, 392 __main. EEZ AYPFYUTH

sz e o) Bo) UeH el thap 3+9E 7hel 7]
Ha, G AX __main__.py FLLS_ main_ REZ A _g ";j’l/] c}.

7 &AL AL B sys.path 7t 23 FE t] @ E 2]} A2 A} site-packages T] 2 E] 2] & =
‘Es}“: Al REA 23 HES ARFT 5 ST EE pymaon &7 WS4 = FAFYTh

filename& QAALZE ZHAF o] ¥l E (auditing event) cpython.run_fileS TAIA| P Ut}

g_EL
[>
[
o
[
?
o
0
=
U)
Tj
V)
B
jog
1o
>
24,
4
M
=2
N
N
N

(S N

runpy .run_path ()
o] ZEANA AP AT = A TF 7E

AEH o)A FHAE FA God, i 7 BEAIH S Z HELE I, sys.argv[0] £ B ZXL (") o] H a1, A A
Y& e g 7} sys.path Y Ao 7 Yk =3 =
AzEM L), | S Ll aER HAo] Aoz €

oA AHE 7}5 3 A ¢ (rlcompleter-config &

%%n
g3 Yt

] 27

tut-invoking

WA 34004 WA 9 B4 5 2 B AHE B,

Added in version 3.11.

—-help—xoptions

Print a description of implementation-specific —x options and exit.

Added in version 3.11.

—--help-all

Print complete usage information and exit.

Added in version 3.11.

-V
——version
gold WA METE EYsly TP UL 29 d &= 23 25Utk
11. HH = 5
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[Python 3.8.0b2+

T W A, ot Zo] dEof #3 27 A HE AT

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

Added in version 3.6: -vv 2.

1.13 J|E} SM

-b

bytesl/]-bytearraya ]5’7_‘%'2 A AR &l strZ A AL bytes Y bytearray S stri,
o] 5 9 Zol A W (-bw) ol & FLITH.

O
=
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(/J
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El
19k 1
o
oM,
[
i 1
il
A
EIO

g3
2
(98]
(9,}
=
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o
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<
0]
[0}
1o
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o}
2
R
k]
=2
Frl
)
ofo
funil}
°
2o

Fo]AW, oM 2A BREES YXE T uf pyc IS 28D A IFYrh
PYTHONDONTWRITEBYTECODE & ZFZR S A] L.

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

Al 7149 pye 3L Q] HAF 5F-S Ao &Y ). pyc-invalidation S ZZ 3}AM| 8. default & A A3}
@, AA A A ol = = A 59 18 o vlol w55 4ol AN
cays = AR, RE A M oo FAEL, AR W AADE 1A S, A 4
shdol s &4 o] AAFE UTh never 2 A, s Al 7]t .pyc 52 *H%L A T o
el 72 7g o] A A kst

ez 79k pyc 9t 9] o w] = o] 9 FFS WA ks UTh
-d
A g A E8S AUt (AEES 913 7] 5 QY. pyraonpEBuc 373 ML E FR A L.
This option requires a debug build of Python, otherwise it s ignored.
-E
AAE QL 4 Y= REpyTHoN* 7 HELE FA| gt 9 o] PYTHONPATH £} PYTHONHOME
P -1 (A FAE FXAIL
-i
Enter interactive mode after execution.
Using the —i option will enter interactive mode in any of the following circumstances:
. 23 ET} A M Atz A o
o —c M) AR
. ngAlel A
3}d RE=sys.stdin 7} E R E Ho| X &S ul = Al ZEU T} pyrHonsTARTUP TFY - ¢ X
EaciRie
O] AL 2IAYETLA S LAAAZ o A fpp 28 EFo]AE HAlste ol 78T+ AsY
T}, PYTHONINSPECT & ZFZSHI A L
-I
AeE BEg gho] A AAPYTh AL w5, p D s AL FAHOR AT}
A8 RT oA sys.path = 2T HYE t]d ¥ g} AFR A} site-packages T A E| 2] & £33 2] &5
Utk 2E pymons 33 MFE FAFUCH AHSA b TEE FsHE 2L A 93
F 7k A Ge] #3948 4 vt
Added in version 3.4.
6 Chapter 1. T3 =} &+
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-0
assert =3 debug__ 9] Froll s 2 AR I =& A A h -pyc B2} kol Lopt-1 & F7}
o] ATLH (Hlo| E T 5) 31 Q9] o] 22 R3]t} (PEP 4882 X 3AM| L), PYTHONOPTIMIZE
T ZzHAA L
WA 3504 ¥ PEP 488 o w}e} .pyc 34 H S A Uh
-00
0% A gL FAEYE MYUTh pye FFA Bl Lope-2 & F7h5te] A5k B (ol = 7 =)
stde) o] 5-& TR (X PEP 4882 23 2)
#7 3.500 41 7 PEP 488 ol whe} .pye 5hI B £ U T
-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 - and -7 (isolated) options.
Added in version 3.11.
-q
i3ty REqXNE &AL WA HA A E FASHA] 5 U T
Added in version 3.2.
-R
oH Al F291 85 AUt o] 4L pyTHONHASHSEED 37 W7l o o7 AAH Ao v a3}t
AsUh A F29 3= 72 A 02 S35 7] df F Yy th
o] WAL sho] o A<=, o] FA o] A FABE AA, st} bytes AA ] __hash_ () gko] 9
S Qe dee S E () I A sl 22 A oA 45 § A5 AR, R
stol A8 ol A58 4 gg it
A FA S A A A 02 G Y AL H el B9 A% 00) BT S 3
= A A ARl tigt HEE AlFatr] 918 A Yyt A4 g W8 http://ocert.org/advisories/
ocert-2011-003.html & =LA 2
PYTHONHASHSEED = S A] A|E AlZ 8o A ZFL AAT 4 9 A Sy}
Added in version 3.2.3.
HA 3704 WA o] AL g FASEA g5 UTh
-]
T2 = site-packages =IZ==| & sys.path o] F7}3}X] 5 U
PYTHONNOUSERSITE & ZFZR3}IA| &
(S %
PEP 370 - A}-8-21 site-packages ] 2 E €]
-S
site REY YXES} o] BRE0o] =18l sys.path & AOE o] &4 225 v &4 31 )
Edtsite 7t 5ol A AR JXEF wx o] &S Hl%”ﬂﬂﬂi} (2&371E 93t
site.main () Tg_‘ __53:%5']'/\1 /\] 2).
11, Q= = 7


https://peps.python.org/pep-0488/
https://peps.python.org/pep-0488/
https://peps.python.org/pep-0488/
https://peps.python.org/pep-0488/
http://ocert.org/advisories/ocert-2011-003.html
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-u
stdout I stderr 2E LS W HFHA GFEF TE YT o] FH-2 stdin 2AE ol &= S v XA
Eacieiey
PYTHONUNBUFFERED & ZFZ SFA| 8.
w2 370 4 ¥ 7 : stdout ) stderr ~AE H O] HIAE A F2 o)A W H ] =2 A5 Th
-V
B Fo] 27)318 wuttt WA A S QIshstel, 229 AN (hY Yok Y RE)E BN G F
W FOA W (-v), RS S o) AAE = 4 apdol th e A A S AT FE Al BE
el et AR = AF ok
WA 3.109) A ¥ 7 : The site module reports the site-specific paths and . pth files being processed.
PYTHONVERBOSE & ZFZ3HA| 8.
-W arg
A Alo]. spol o] A FA £ 7| AL E sys.stderr E A WAAE AT
7P SeR AR 2RAAVIRIEE BE A0 23 54 dHS APt (2 FA o
NEAoR BAHE JREAE)
-Wdefault # & X °r=F TF 2 JTT-I=r
-Werror # A=z ST =f
-Walways # S0 3L EFEIEr
-Wall # —Walways < 2r& “l=fF
—-Wmodule # TESTE T EOE T YU T I
—Wonce # Tre|M Z & AMASpsp Th HJ P e ¥
-Wignore # I FEHIEr
HH o]F2 Yot 4 5 AL, AdE =B ol & AET A o] F g AT U o & S0,
Wi -Wignoref} Z5UtTh
The full form of argument is:
[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.
e g Aol Fo1A & dHUth At F A o 4 §A% AN FHE npA o 2 QX s
g2 Mol ATtk A o g RAR U (AT A2 AT LA
FrRESHA & w Aol #E A mAA 7 =g U Th.
A= pyTHONWARNINGS &7 W49l upo] W Z 2 73 oA warnings 2R E 2 A2 A Alo] &
+% 55Ut o & 59, warnings.filterwarnings () &= G2 WA X o] A4S & &3=
o A8 5 A5
Z} A 8F W -&-2 warning-filter 2} describing-warning-filters 2 ZFZ 314 A] Q..
-X
a0 A AA ES AU HAA, fU2 099 G4 prond & AHET S QA FUTh o RS
DOS 71§ 3 (hack) & 918 2 Ytk
8 Chapter 1. H™ 1} 24
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-X
O T 54 K4 A5 ol o] Qlruinh CPython BA) The 22 b5 @ 7kS Aol d
Ytk

e —X faulthandler = faulthandler & &4 3}3H T} PYTHONFAULTHANDLERE ZFZGFA| 8.
Added in version 3.3.

e -X showrefcount + .—ZEZ‘@ O] Jé"b}ﬂ ‘4‘ Eﬁﬁrﬁé ?_E%-*——"F/l H Oﬂj‘ 7—];'7—]"9’] 2= ‘ﬂ oﬂ/ﬁ, 5
Tz s vER 859 £ HFU o] AL Hu 1 d=o A vt ZFE gt
Added in version 3.4.

e —X tracemalloc -2 tracemalloc EEE& AF&5to] stol A W r g &9 F2 & A2y o).
NRAoR, A% A A Yk 240 2o o) aulo] A YU Th NFRAME 2 o] =
ol 3T 7 A S A2l H -x tracemalloc NFRAME & AFS3IA Al 2. AR 3 H B =
tracemalloc.start () & PYTHONTRACEMALLOCS ZFZ GFA] /\] Q.

Added in version 3.4.

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

Added in version 3.11.

¢ X importtime = Zt YEZEZ} dup} e 2 AR A HolFUth E& 1%, —%—7—‘# A2 (E
A YZE T, AA AZHEH YZE AN S BAFU 05 9= g 2
oA ol MA g 2o FYFHA L. dutAQ AFRH L python3 -X J_mporttlme -c

"import asyncio' YU T} PYTHONPROFILEIMPORTTIME & RS Al L.
Added in version 3.7.

e X dev: Sho] W AL REES FABNA, 7| EA 0 BB o] & U w4 F4H A
A7 AALE =3t} PYTHONDEVMODE‘: -z 5A 8.

Added in version 3.7.

o X utfs 2 yto] A UTF-8 =& &3t} -x utfs=0-> YA H O Z o] UTF-8 =
BB (224 oW AFo R BB B2, rrrrovrras A2 AL
Added in version 3.7.

+ -X pycache prefix=PATH¥ .pyc Y-S FE Eg Y4lo] A F A B2 E FER o=
Wy Ego| 2% 2 I Th pYTHONPYCACHEPREFIXSE 2 BHA Al L.

Added in version 3.8.

e -X warn_default_encoding issues a EncodingWarning when the locale-specific default encoding
is used for opening files. See also PYTHONWARNDEFAULTENCODING.
Added in version 3.10.

e —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.

Added in version 3.11.

e -X frozen_modules 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” if this
is an installed Python (the normal case). If it’ s under development (running 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”.

Added in version 3.11.

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
11. ¥HH = 9
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ol a 23 4 9

, HalA 31211
is not supported on the current system. The default value is “oft”. See also PYTHONPERFSUPPORT and
.

perf_profiling
Added in version 3.12.
xoptions AV EE B3 499 7S A

3l sys.
WA 3.100 A A A: -X oldparser A A AWSY T}

Added in version 3.2
B A 3904 Y74 -x showalloccount A2 A AMSUTH

M

M= Q&= &

19 2 29 AHo WA APy

A~

25

1.1.4 Al25
-J
Jython o] AR-8-3F7] $13 o oFH A5y th
12 817 ©a
o] §74 WAEL oo el E o] YL F0l, B 10|99 W
FESHH B8 F 29X 7 8A o] A48 Zo] A uTh
PYTHONHOME
= vtoj A gtolB e HAS HAFUY ZEAHOR, 2}o|H 2| E £ prefix/lib/
pythonversu)nJJ- exec_preflx/llb/pythonver51on oA AT =4, prefix &} exec_prefix
=2 YA gdE o], & o 7| 232 /usr/local YU T
PYTHONHOME 1 O]—L}A 1’4 2 E% ﬂi g%}ﬂ = A %}:—8— prefixﬂ— exec_prefix - ‘:Hiﬂ @"—4 1‘/}
PYTHONHOME & prefix:exec_prefix & AR A L
942 9] patn 9 2L UTH Sht ol e e
22, AEpoNE AN EE) 2 TR YD, £
(a2 EE A0AE GA)
95Uk

ool thsl the @2 44 5l
v o] R 24 AR g WRh
= _?ru/\
) N
Fuet.
T ool B8
Qo 4 QEE
JHLA © F prefix/lib/pythonversion O & Al ZHgh] t}

f
b

»é_ zip
Azo) 27} v e el 7} 41
PESIE

PYTHONPATH
A2 ™| os.pathsep (=
AetA k= HEE g i%
Adul g E e g Qo %, /Y8 pyrHoneaTh A E
£ zip DS el d & AFITh 3
R AN ARE AR S EAA T, o
(89 pyrHONHOME S FZBFA| R). A} pyTHONPATH o] S 7FE U T
1A AR B T2 Sl 0] 2 4 o M pvrioneats ol 74)
Gt 24 J2& vhol 8 222 oI sys.pach WFE 2T 5
3, A A 02 FATA B AZE sys.pach Fol 2743

3]./\1 }\] 9.

A

PYTHONSAFEPATH
vlo] 917 ere EAG R 44
SUTh A ES - gHE B2
Added in version 3.11
PYTHONPLATLIBDIR
o] AS W] YA G2 FALE HAA Y, sys.platlibdir g2 AP Ttk
Added in version 3.9
PYTHONSTARTUP
oAl gl ATy oo, A AR ZFZEVT I BT of ZAE 7] Ao, 3 F L9
At o] 3t th3 3y W o] AYE = A 22 o5 gt Ay uz,
?} AAE &P Mol A ZH=E AT 4= 5 YT o] 3Pl
£ sys.__interactivehook__ = H}FE & JH5Yth
E (auditing event) cpython.run_startup= A A 7
Chapter 1. H™ 1} 24

:q.o]»yq uﬂeﬂo]
047101]/‘1 A= 74\% dxE

Al ZF A &= uf filenameS Q1 AFE ZHA} o] il

et

10
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Python Setup and Usage, Z!2|A 3.12.11

PYTHONOPTIMIZE
Hlof QA k2 FAE E AAH o054
W A A A% g
PYTHONBREAKPOINT
AR, Hos 729 A= i7]‘?§| = AH&ete] FHEY olES AR UL FHES TS+
BEEOAXZE H Zo| ZHEL, W breakpoint () o] Y3l £E% = sys.breakpointhook () <
712 FE) AT A A kAR tz}%ﬂi 75k, gt “pdb.set_trace” £} 55 U TF
EAE “0” 22 481, sys.breakpointhook () & 7] F & obHF A& A ¢kl SA] RS}

U,
Added in version 3.7.

o

AAgstes AR 2sUth A= A4 s, 08 ¢

PYTHONDEBUG
vol 91X ere AL e

T

W A A she 29 2EyTh

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

E}O

o

A AR A ZHU 542 AR5, oF ol

rlr

PYTHONINSPECT
Hjo] QA k2 FAE R AASHH, -1 FHAS A= A 25Ut
ol He = EEZE‘E T3 AN AAFREE A7 A8l os.environ & AFESIA] Tho] A T =
el £49 4= A&t
Q1 2} gl o] ZHA} o] "l E (auditing event) cpython.run_stdin< YA Al 7Y Th

B A 3.12.59] A ¥ A: (also 3.11.10, 3.10.15, 3.9.20, and 3.8.20) Emits audit events.

PYTHONUNBUFFERED
Hlo] g4 e BAGR ARHY, w §HS AFSHE A% 2
PYTHONVERBOSE

Hlo] 9% ke AR AAHH, v g AL AFTE AT TEUT 352 AFHE T oo
W AR s A3 2y

PYTHONCASEOK
AR =, gho] ML import oA thAa EAHE FAFUTE o] 212 A E9-2) macOS ol A 7+ 253
Y,

PYTHONDONTWRITEBYTECODE
Hlo] QA k2 EAEE AAGHY, Fo| WS A2 BES YXE 0l .pyc IS 22 FHYLh
ot 5 gAE A Qe A% 2HULh

PYTHONPYCACHEPREFIX
AR, o e s E
Eg]of .pyc }dE FUTH
Added in version 3.8.

2 Yol _oycache_ Tl E 2 tfAlo] o] Aol = ]2 T

| AL —xpycache_prefix=PATH A& A A st= A =53

PYTHONHASHSEED
o] A7 AAFH o] AR XA random & & A A E A, str} bytes 21 A 2] S| A] A| =0 G=7F A
g0,
evrmonsasisEED 7 RS ko2 ARH W, 1A TR 87 485 = B hash(F A7) 9]
TH A ERZ AREH YL
240 QIEelE) A4 o A% FAE S 28 ol 2 W R 9148 51 $ooIL, shol
z2 A~ ZFH2HIL A G TR ES 585k A dYTh
R 10.4294967295] 91 9] A1 A%0]oF U TR 02 A SA A T 3Hh ] BB

%

ﬂll

Added in version 3.2.3.
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PYTHONINTMAXSTRDIGITS

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

Added in version 3.11.

PYTHONIOENCODING
SlE]Z 2] E| & A3 3}7] Aof o] A o] AA= W, stdin/stdout/stderr o] AF-&F = ¢l F S th A o)
B H L encodingname:errorhandler 34 Y UTh encodingname 3} :errorhandler 3 E2 2%+

A e} A}lo] i str.encode () AL 22 ou] Yy}
stderr®] 7%, :errorhandler F2 FAFUTH A 2] 7] &4 'backslashreplace’ YU T
WA 34904 ¥ A: encodingname F-E-2 o] A A=A I},

A 3.690 A ¥ 7: Windowsol| A, PYTHONLEGACYWINDOWSSTDIO & A A B}A] k= 3k 3ty 2<%
WA o] HiR AAH AdF PG o] FAFYTHL EF 2EHS &3 et dd A std 3 glojl=+=
S TR FF YT

L= =]

PYTHONNOUSERSITE
AAEH, gfo] WL 4rL = site-packages =l =15 = & sys.path ol F7}31A] 5 th

T B

PEP 370 - A}-8 A} site-packages T] 2 €] ]

PYTHONUSERBASE
%7 #1elx === = & F) Pyt o] A E et python —m pip install --user oA At
2 =} site-packages == 2| o] AR} HX] AE & A= o] AFEH YT

& TR

PEP 370 - A8 %} site-packages T] 2 €] 2]

PYTHONEXECUTABLE
o] &4 M7t AAH Y, sys.argv(0] £ C TS Fall @2 gL oiAlol o] greg dAFH Ut
macOS °ﬂ /\1 T AE gyt

PYTHONWARNINGS

59 5155 9t A BEe) old Be 8 gt
N B AL ZRAAT REE RE 430 F2A 54 4L 483234 gou
NEHO R PN AAEAE):

TE X T oW Y

o
A=A TF LIS
PYTHONWARNINGS=always B B |

PYTHONWARNINGS=default #
#
#
PYTHONW \GS=all # PYTHONWARNINGS=always 2f & “-l1=f
#
#
#

PYTHOR

~o

RNINGS=error

PYTHONWARNINGS=module TESE LECS T YU FTYHIE
PYTHONWARNINGS=once i I ol - Ty -y e i B i My B

PYTHONWARNINGS=ignore R e - Sl |

.

Z}A| 8 U] -8-2 warning-filter 2} describing-warning-filters & 2F 32 3} 4] A] 2.

PYTHONFAULTHANDLER
o] &7 \_—,—7} H]C‘] 2,1%] ore B9 E HAAF W, faulthandler.enable () O] A|ZF Alo] S &5
3 3} SIGSEGV, SIGFPE, SIGABRT, SIGBUS 18| 1 SIGILL A|l14d

2131713}‘47‘]_6]"4‘:]' ]% faulthandler A3 =53t
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Added in version 3.3.

PYTHONTRACEMALLOC
o] 27 W7t Hlo] QIA] 2 FAERE HAH Y, tracemalloc RES AHE o] sho] 4 v & 2|
S A S AU TE A9 e H 9] EFolamo A= HY ZHd AU dE
£ 0], PYTHONTRACEMALLOC=1 2 7} H 29 =¢g g2 x| #Zatt}h 2N 3 A H = tracemalloc.
start () F4E FZRIAAA L. o]= —xtracemalloc 9—"1 S AR A 554
Added in version 3.4.

PYTHONPROFILEIMPORTTIME
o] &7 WThvlo] YA G FAE R AAFHY, Fo| M 7 A2 Eof A= A S BHoF Ut
o]+ -Ximporttime ¥4 AA s+ AF 5P
Added in version 3.7.

PYTHONASYNCIODEBUG

o] &7 W7 uo] YA 92 FAEE AW, asyncio BES UM ZE £ 43Ut

%=
Added in version 3.4.
PYTHONMALLOC
ol W2 &FAE ARG AU U2 FS X Fch
sholmo] ALg8he vl = e] FPAE 2AFUTH
o default: 7] W2 2] &2 & AR Th
e malloc: 2 ¢ 9 (pPYMEM_DOMAIN_RAW, PYMEM DOMAIN_MEM, PYMEM DOMAIN_OBJ) o] A] C 2}o]
B g malloc() F4E AHEFUTH
e pymalloc: PYMEM_DOMAIN_MEM¥} PYMEM_DOMAIN_OBJ <3 & of| A] pymalloc & A} & AH&-5}11,
PYMEM_DOMAIN_RAW 9 o A malloc () 4= }\}ﬁz}q I‘/}
Install debug hooks:
s debug: 7] & W& &2 9o v 2 F5 AXdth
e malloc_debug: malloc 3 Z A9 U] 1 & & A X gt}
e pymalloc_debug: pymalloc ¥} ZX| 9 T2 25 A X T}
Added in version 3.6.
WA 37004 MA: "defaule" EFAE FIHHF YT
PYTHONMALLOCSTATS
dlo] 9] obe EADR 445 W, o] W AL pymalloc AA] G o] 44 F wjnie}, 18
<5 off pymalloc W] & 2] &2} o] FAE A4 Fch

PYTHONMALLOC &7 W4E AFE31o] C gto] B 8] malloc () @FAE AR AFE3HA L,

pymalloc A §lo] sho] M LAY, o] Hy= F A U T

WA 3,604 A o] Ay oA iz RER HutdH Fto] MM E AT 4= lF YT oAl W

FAE 2= AAQstd B3 gl h

PYTHONLEGACYWINDOWSFSENCODING

Hlo] 1A g2 FAEE AAsHH, 712 3
‘mbes’ 9} ‘replace’ & 2 HEH Uttt 218
H e

o] AL =S A3 A|7F] sys._enablelegacywindowsfsencoding () &2 A3 & 4 g5t}

AlE]l I I of| ] A 2] 7] REE 3.6 o] A 3
A ¢ro M, M) 7] 2 3k ‘utf-8” I} ‘surrogatepass’ 7} A&

7} A1 . Windows.
Added in version 3.6: XA 3F W82 PEP 5295 I X SHAAI L
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PYTHONLEGACYWINDOWSSTDIO

Hlof Q1A e BAGE AR, A 2% 99719 B2 ASHA g5 U o AL fUnE
AT} uif-82 A 5HE BA B4 2% 15 v o)A of whel =P S o mghch

o) Myt EE2EYC] 2E NS FRE U4 AT HE @ (34w sholz) 39 TAH
Yk,

7184 Windows.
Added in version 3.6.

PYTHONCOERCECLOCALE
Froom A, FItolM e = S8 =2 T o] g A A ASCII 7] ¥ CS} POSIX 27| 9<S K}
5% UTF-8 7Rk o ¢ke & ZhA] W &shA] g5yt

o] M7 AAE A 9Fal (=0 0|99 o2 AAFH), B4 Aol 4= c AL 2EAYLE
AAE A @31, ve_cryee Haol el s = @A) 24| Dol 7]& ¢ 24 Dol ALt A A < ASCII
71%ke} pos1x A Yol 1, Fho] W CLIE AE 2] B AEH& 2 =87] Aol Le_crves W ol sl
g 2AYS UYdE AR TS L AREU T

e C.UTF-8
e C.utfs8
e UTF-8

ol st ZA A HF F shtE AR ol AFstd, stol A "Er o] 27|35 7] Aol Lc_cTypE
A RTE FA Z2A A A NA AES] AAFH UL o] 2A o Az E A4l ZE =
2 A20l A AHE L O 2AY 914 T4 R4 (48 GNU readline ko] 52 2)) 7} 2 & 91
Aol 3], F2E AAZES A C 2A Lol obd &3 -& 23] 8F= A4 kol A AA 9] 1ocale.
getdefaultlocale ()Tl ol g}, AFAl L Z A A A E (o] ZEAN A7} Tho]| A QB Z B EHE A
k=20 AA glel) & + AF YT

ol st EA Y F ohtE FASHE (BAIH L2 U919 FAIA ZA Y A A S 53H) sys.stdin
I} sys.stdout 9 T3l surrogateescape 98 A8 7] & AF o2 AU} (sys.stderr =
t}2 2 A Yol A %] F backslashreplace & A& AFRSUThH. o] 2 E 2
PYTHONIOENCODINGS AR&3Fo] thA e 4= 2l o).

¥ 7S 9] 3], PYTHONCOERCECLOCALE=warn < AR 31 H, 24| Y ZA WA o] dojupALY, 18
A ZA S 7R 2A Do) stol FErd o] 27]31E wf o A 9] R
stderr 2 3 WA XS H iUt}

T 2 A A Ao MBS E AV AL Y ZALS A K
A Do pyrronvTFs & 7)1 B A 0 7 FAIH o 934X L. ¢lE
o] thaf urr-8 thAlofl ascrt & ARESHA| St |, 5 7HA] 715 B M
71473 Unix.

Added in version 3.7: A 3 -8 PEP 5382 ZZR 34 A 2.

Kl

rit)
Ach
ot
£
rlo

)
DY
2

W)

o] =, & A A] ASCII 7]}
2 B} 7} A2~/ Q1E] ¥ o]
&3 A] Aok 3t

g
=
2

PYTHONDEVMODE
o] ©7 W47} v of
B35 UT

53U,
Added in version 3.7.

r 32

1w ]—
1% 27k 4

PYTHONUTF8
If set to 1, enable the Python UTF-8 Mode.

If set to 0, disable the Python UTF-8 Mode.
e BE o) 94 e BALE AF5Y, AEmelE g 2798k ool el b B I Th

Added in version 3.7.
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PYTHONWARNDEFAULTENCODING

If this environment variable is set to a non-empty string, issue a EncodingWarning when the locale-specific
default encoding is used.

See io-encoding-warning for details.
Added in version 3.10.

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.

Added in version 3.11.

PYTHONPERFSUPPORT

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

If set to 0, disable Linux per £ profiler support.
-xX perf W E F A7} perf_profiling = ZFZ 34 Al L.

Added in version 3.12.

121 ClHO 2 E HS

PYTHONDUMPREF'S
AR, shol A e AE L HE FET Fol = otglt AR 9}

Need Python configured with the ——with-t race-refs build option.

13
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o
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PYTHONDUMPREF SFILE=FILENAME

If set, Python will dump objects and reference counts still alive after shutting down the interpreter into a file
called FILENAME.

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

Added in version 3.11.

¥
ro
oY
rE
i

15



Python Setup and Usage, Z!2|A 3.12.11

16 Chapter 1. T3 =} &+



CHAPTER 2

C
|>
MK

ru
nH:I

O| M ZFO|M ALESHY |

Z[4& BT 2| mo|M Liz{Zt7 |2t M X|
211 2|52

e o B

https://www.debian.org/doc/manuals/maint-guide/first.en.html
vl H] ok AHg A8

https://en.opensuse.org/Portal:Packaging
OpenSuse A& A&

https://docs.fedoraproject.org/en-US/package-maintainers/Packaging_Tutorial_ GNU_Hello/
Fedora A}-&X}-&

https://slackbook.org/html/package-management-making-packages.html
Slackware AF-&-AF-2

Installing IDLE

In some cases, IDLE might not be included in your Python installation.

o HlH] It 2 F AR AR

sudo apt update
sudo apt install idle

o Fedora, RHEL ¥ CentOS AF-&A}-&:

[sudo dnf install python3-idle }

17
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« SUSE ¢} OpenSuse A8}

[sudo zypper install python3-idle }

. 23l B2 AFE RS

[sudo apk add python3-idle }

2.1.2 FreeBSD2} OpenBSD
o FreeBSD A&7} 3| 7] A & Z 7182 W o] 24| 3FA Al L

[pkg install python3 }

o OpenBSD AFZ-A}, 9] 7] A & 27138t o] E A A Al &

pkg_add -r python

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

o5 5o 386 AHgAH= ol 7 shol W 25,1 WAL gtk

[pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/1386/python-2.5.1p2.tgz }

2.2 1jlo|’M HESY|

CPython& 21 Auldsted, WA 225 A5 Ut HAl
AFYTh (JH zl ol o] u}A] &arﬂ clone©o] 42 3 t})

e 2= gduid oz tpeu Zre g o g TAFE YL

r
=
2
AQ
l>

E WA A =Z clone

[
=

./configure
make
make install

o,
Jo
1©
[>
il
pc)
lid
2
)
rok
4
ox
o
20
i
N
1o
>
o
rlo
iZ)
o
%
B
[
[t
)
o
t
[t
=2
;O

) = README.rst 3} < o]

make install2 python3 H}o] B E Go]2x A 7}F4 & 4= 9l <5 Ut} WelA] make altinstall S
make install THAl BA3FE=1|, exec prefix/bin/pythonversion 4 X]3}7] ] & Yt}

| -
ol Ao X F Aol wpe} ebd £ YL UTH prerix 9 exec_prerixi A o] He} B2 H GNU
4z E 9o A Y 34 o] :
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e oo
exec_prefix/bin/python3 o =g g dF Y A.
prefix/lib/pythonversion, EE EES2 xgst=gdEZe A YA

exec_prefix/lib/pythonversion
prefix/include/pythonversion, 3} o]
exec_prefix/include/pythonversion SQIZ5F

S NEstr Iz E Wast=tl 28%
L= o

N PR

24 TS AL
Gy oA ol A2PEE 47 A5, 4% L2 B0l of Tt o] & S,

°|g

Al

[$ chmod +x script

a2a, 2T HES] AJhol] A -3 A1 (Shebang) = ¥5Uth F2 A= 7l o] F5Y)

[#J/usr/bin/env python3

o) 7€ pate A G| Shol W SIE| el el & PAIR Tk T2k, YR § Y200k env B
S’}\_QEE QE]Z 2|8 A2 ZE /usr/bin/python3E 3= I Y o & 4 IG5 T

ol 2T HENA A S A3 W, subprocess RE2 EA Al L.

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 /et c/ssl or /etc/pki/t1ls. The directory

should also contain a cert . pem file and/or a cert s directory.

$ find /etc/ —-name openssl.cnf —-printf "%h\n"
/etc/ssl

2. Download, build, and install OpenSSL. Make sure youuse install swandnotinstall. The install sw

target does not override openssl.cnf.

curl -O https://www.openssl.org/source/openssl-VERSION.tar.gz
tar xzf openssl-VERSION

pushd openssl-VERSION

./config \

« v »n

——prefix=/usr/local/custom-openssl \
——libdir=1ib \
——-openssldir=/etc/ssl

make -jl1 depend

make -j8

make install_sw

popd

v »n» N n

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 -78

$ make altinstall

24. TSAL|
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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.
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CHAPTER 3

Configure Python

3.1 Build Requirements

Features required to build CPython:
e A C11 compiler. Optional C11 features are not required.
« Support for IEEE 754 floating-point numbers and floating-point Not-a-Number (NaN).
« Support for threads.
e OpenSSL 1.1.1 or newer for the ss1 and hashlib modules.
o On Windows, Microsoft Visual Studio 2017 or later is required.
WA 3.59] A *H 7 : On Windows, Visual Studio 2015 or later is required.
WA 3.69 A ¥ 7 Selected C99 features are now required, like <stdint .h> and static inline functions.
WA 3.7 A ¥ 7 : Thread support and OpenSSL 1.0.2 are now required.
A 3.100] A ¥ 7 : OpenSSL 1.1.1 is now required.

WA 3.119 A4 7 : C11 compiler, IEEE 754 and NaN support are now required. On Windows, Visual Studio
2017 or later is required.

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

3.2 Generated files

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.
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3.2.1 configure script

The make regen-configure command regenerates the aclocal.m4 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 versions.

3.3 Configure Options

List all . /configure script options using:

[./configure ——help }

See also the Misc/SpecialBuilds.txt in the Python source distribution.

3.3.1 General Options

——enable-loadable-sglite—extensions
Support loadable extensions in the _sqglite extension module (default is no) of the sqlite3 module.
See the sqlite3.Connection.enable_load_extension () method of the sqlite3 module.
Added in version 3.6.

——disable-ipv6
Disable IPv6 support (enabled by default if supported), see the socket module.

——enable-big-digits=[15]30]
Define the size in bits of Python int digits: 15 or 30 bits.

By default, the digit size is 30.
Define the PYLONG_BITS_IN_DIGIT to 15 or 30.
See sys.int_info.bits_per_digit.

——with-suffix=SUFFIX
Set the Python executable suffix to SUFFIX.

The default suffix is .exe on Windows and macOS (python.exe executable), . js on Emscripten node, .
html on Emscripten browser, . wasm on WASI, and an empty string on other platforms (python executable).

H A 3.119) A ¥ 7 : The default suffix on WASM platform is one of . s, .html or .wasm.

—--with-tzpath=<list of absolute paths separated by pathsep>

Select the default time zone search path for zoneinfo.TZPATH. See the Compile-time configuration of the
zoneinfo module.

Default: /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/etc/

zoneinfo.
See os.pathsep path separator.
Added in version 3.9.

——without-decimal-contextvar

Build the _decimal extension module using a thread-local context rather than a coroutine-local context (de-
fault), see the decimal module.

See decimal .HAVE_CONTEXTVAR and the contextvars module.
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Added in version 3.9.

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

Override order to check db backends for the dbm module

A valid value is a colon (:) separated string with the backend names:
e ndbm;
¢ gdbm;
e bdb.

——without-c—-locale—-coercion

Disable C locale coercion to a UTF-8 based locale (enabled by default).
Don’ t define the PY_COERCE_C_LOCALE macro.
See PYTHONCOERCECLOCALE and the PEP 538.

——without-freelists

Disable all freelists except the empty tuple singleton.
Added in version 3.11.

——with-platlibdir=DIRNAME
Python library directory name (default is 1ib).

Fedora and SuSE use 1ib64 on 64-bit platforms.
See sys.platlibdir.
Added in version 3.9.
—-with-wheel-pkg-dir=PATH
Directory of wheel packages used by the ensurepip module (none by default).

Some Linux distribution packaging policies recommend against bundling dependencies. For example, Fedora
installs wheel packages in the /usr/share/python-wheels/ directory and don’ t install the ensurepip.

_bundled package.
Added in version 3.10.

—-with-pkg-config=[check|yes|no]
Whether configure should use pkg—config to detect build dependencies.

e check (default): pkg—con£fig is optional

e yes: pkg-config is mandatory

« no: configure does not use pkg—config even when present
Added in version 3.11.

—-—enable-pystats
Turn on internal statistics gathering.

The statistics will be dumped to a arbitrary (probably unique) file in /tmp/py_stats/, or C:\temp)\

py_stats\ on Windows. If that directory does not exist, results will be printed on stdout.

Use Tools/scripts/summarize_stats.py to read the stats.

Added in version 3.11.

3.3.2 WebAssembly Options

3.3. Configure Options
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—--with-emscripten—-target=[browser|node]

Set build flavor for wasm32-emscripten.
e browser (default): preload minimal stdlib, default MEMFS.
e node: NODERAWES and pthread support.

Added in version 3.11.

——enable-wasm—-dynamic-linking

Turn on dynamic linking support for WASM.

Dynamic linking enables d1open. File size of the executable increases due to limited dead code elimination
and additional features.

Added in version 3.11.

——enable-wasm-pthreads

Turn on pthreads support for WASM.
Added in version 3.11.

3.3.3 Install Options
——prefix=PREFIX
Install architecture-independent files in PREFIX. On Unix, it defaults to /usr/local.
This value can be retrieved at runtime using sys.prefix.
As an example, one can use ——prefix="$HOME/.local/" to install a Python in its home directory.

——exec—-prefix=EPREFIX
Install architecture-dependent files in EPREFIX, defaults to ——prefix.

This value can be retrieved at runtime using sys.exec_prefix.

——disable-test-modules

Don’ t build nor install test modules, like the test package or the _testcapi extension module (built and
installed by default).

Added in version 3.10.

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

Select the ensurepip command run on Python installation:
e upgrade (default): run python -m ensurepip —-altinstall --upgrade command
e install: run python -m ensurepip --altinstall command;
e no: don’ t run ensurepip;

Added in version 3.6.

3.3.4 Performance options

Configuring Python using -—enable-optimizations —-with-1to (PGO +LTO) is recommended for best per-
formance. The experimental --enable-bolt flag can also be used to improve performance.

——enable-optimizations

Enable Profile Guided Optimization (PGO) using PROFILE_TASK (disabled by default).

The C compiler Clang requires 11vm-profdata program for PGO. On macOS, GCC also requires it: GCC
is just an alias to Clang on macOS.

Disable also semantic interposition in libpython if --enable-shared and GCC is used: add
-fno-semantic-interposition to the compiler and linker flags.
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During the build, you may encounter compiler warnings about profile data not being available for
some source files. These warnings are harmless, as only a subset of the code is exercised dur-
ing profile data acquisition. To disable these warnings on Clang, manually suppress them by adding
-Wno-profile-instr-unprofiled to CFLAGS.

Added in version 3.6.
B A 3.100)| 4] ¥ 73: Use —~fno-semantic-interposition on GCC.

PROFILE_TASK

Environment variable used in the Makefile: Python command line arguments for the PGO generation task.
Default: -m test --pgo —-—timeout=$ (TESTTIMEOUT).
Added in version 3.8.
——with-1lto=[full|thin|nol|yes]
Enable Link Time Optimization (LTO) in any build (disabled by default).

The C compiler Clang requires 11vm-ar for LTO (ar on macOS), as well as an LTO-aware linker (1d.gold
or 11d).

Added in version 3.6.
Added in version 3.11: To use ThinLTO feature, use ~—with-1to=thin on Clang.

WA 3.129 4] ¥ 7: 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 + 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 override
the default set of arguments for 11vm-bolt to instrument and apply BOLT data to binaries, respectively.

Added in version 3.12.

—-with-computed-gotos

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

—--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). Documentation
strings defined in Python are not affected.

Don’ t define the WITH_DOC_STRINGS macro.

See the PyDoc_STRVAR () macro.
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——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).

3.3.5 Python Debug Build
A debug build is Python built with the ——with-pydebug configure option.
Effects of a debug build:

Display all warnings by default: the list of default warning filters is empty in the warnings module.
Add d to sys.abiflags.

Add sys.gettotalrefcount () function.

Add -x showrefcount command line option.

Add -d command line option and PYTHONDEBUG environment variable to debug the parser.

Add support for the __11trace__ variable: enable low-level tracing in the bytecode evaluation loop if the
variable is defined.

Install debug hooks on memory allocators to detect buffer overflow and other memory errors.
Define Py_DEBUG and Py_REF_DEBUG macros.

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.

¥ A 3.8] A] ¥ 7 : 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), which introduces the only ABI
incompatibility.

3.3.6 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.

e Add sys.getobjects () function.

o Add PYTHONDUMPREF'S environment variable.

26

Chapter 3. Configure Python



Python Setup and Usage, Z!2|A 3.12.11

This build is not ABI compatible with release build (default build) or debug build (Py_DEBUG and
Py_REF_DEBUG macros).

Added in version 3.8.

——with-assertions

Build with C assertions enabled (default is no): assert (...); and _PyObject_ASSERT (...);.
If set, the NDEBUG macro is not defined in the 0pT compiler variable.
See also the —-with-pydebug option (debug build) which also enables assertions.

Added in version 3.6.

—--with-valgrind

Enable Valgrind support (default is no).

——with-dtrace

Enable DTrace support (default is no).
See Instrumenting CPython with DTrace and SystemTap.
Added in version 3.6.

——with—-address—-sanitizer

Enable AddressSanitizer memory error detector, asan (default is no).
Added in version 3.6.

—-with-memory-sanitizer

Enable MemorySanitizer allocation error detector, msan (default is no).
Added in version 3.6.

——with—-undefined-behavior-sanitizer

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

Added in version 3.6.

3.3.7 Linker options
——enable-shared
Enable building a shared Python library: 1ibpython (default is no).

—-without-static-libpython
Do not build 1ibpythonMAJOR.MINOR. a and do not install python. o (built and enabled by default).

Added in version 3.10.

3.3.8 Libraries options
—--with-libs="'1ib1l ...'
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).

Added in version 3.3.
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——with-readline=editline

Use editline library for backend of the readline module.
Define the WITH_EDITLINE macro.

Added in version 3.10.

——without-readline

Don’ t build the readline module (built by default).
Don’ t define the HAVE_LIBREADLINE macro.
Added in version 3.10.

——with-1libm=STRING
Override 1ibm math library to STRING (default is system-dependent).

——with-1libe=STRING
Override 1ibc C library to STRING (default is system-dependent).

—-with-openssl=DIR
Root of the OpenSSL directory.

Added in version 3.7.

—--with-openssl-rpath=[no|auto|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.

Added in version 3.10.

3.3.9 Security Options
—-with-hash-algorithm=[fnv|siphashl3|siphash24]
Select hash algorithm for use in Python/pyhash.c:
e siphashi3 (default);
e siphash24;
e fnv.
Added in version 3.4.
Added in version 3.11: siphash13 is added and it is the new default.

——with-builtin-hashlib-hashes=md5, shal, sha256, sha512, sha3,blake2
Built-in hash modules:

e mdb5;

e shal;

e sha256;

e shab512;

« sha3 (with shake);
e blake2.

Added in version 3.9.
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—-with-ssl-default-suites=[python|openssl|STRING]
Override the OpenSSL default cipher suites string:

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

See the ss1 module.

Added in version 3.7.

H A 3.109) A ¥ 7 : The settings python and STRING also set TLS 1.2 as minimum protocol version.

3.3.10 macOS Options
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 instal-
lation 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.

Options:
e universal2 (x86-64 and arm64);
32-bit (PPC and i386);
e 64-bit (PPC64 and x86-64);
» 3-way (1386, PPC and x86-64);
e intel (1386 and x86-64);

e intel-32 (i1386);
e intel-64 (x86-64);
e« all (PPC, i386, PPC64 and x86-64).

Note that values for this configuration item are not the same as the identifiers used for universal binary wheels
on macOS. See the Python Packaging User Guide for details on the packaging platform compatibility tags
used on macOS

——with-framework—name=FRAMEWORK

Specify the name for the python framework on macOS only valid when ——enable-framework is set (default:
Python).

3.3.11 Cross Compiling Options

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.
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—-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

Added in version 3.11.

CONFIG_SITE=file

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

Example config.site file:

# config.site—aarché64
ac_cv_buggy_getaddrinfo=no
ac_cv_file dev_ptmx=yes
ac_cv_file__dev_ptc=no

Cross compiling example:

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

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

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

3.4.2 Main build steps

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

C extensions are built by the Makefile (see Modules/Setup).

3.4.3 Main Makefile targets

make: Build Python with the standard library.
make platform:: build the python program, but don’ t build the standard library extension modules.

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 buildbottest: Build Python and run the Python test suite, the same way than buildbots test Python.
Set TESTTIMEOUT variable (in seconds) to change the test timeout (1200 by default: 20 minutes).

make install: Build and install Python.

30
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e make regen-all: Regenerate (almost) all generated files; make regen-stdlib-module-names and
autoconf must be run separately for the remaining generated files.

e make clean: Remove built files.

e make distclean: Same than make clean, but remove also files created by the configure script.

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

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

AttributeError: module 'sys' has no attribute '__ _file_ '

J

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/python3.9/1lib-dynload/_asyncio.cpython-39-x86_
—~64-1linux—-gnu.so'>

>>> _asyncio._ file
'/usr/1lib64/python3.9/1lib-dynload/_asyncio.cpython-39-x86_64-1inux-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 dif-
ferently 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_xxx () 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.

Added in version 3.6.

CPPFLAGS

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

Both cPpPrrAGS and LDFLAGS need to contain the shell” s value to be able to build extension modules using
the directories specified in the environment variables.
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BASECPPFLAGS
Added in version 3.4.

PY_ CPPFLAGS
Extra preprocessor flags added for building the interpreter object files.

Default: $ (BASECPPFLAGS) -I. -I$ (srcdir)/Include $ (CONFIGURE_CPPFLAGS) $
(CPPFLAGS) .

Added in version 3.2.

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 cFL.AGS once Python is installed (gh-65320).

In particular, cF1.AGS should not contain:

« the compiler flag -1 (for setting the search path for include files). The -1 flags are processed from left
to right, and any flags in cFz.AGs would take precedence over user- and package-supplied - I flags.

« hardening flags such as -Werror because distributions cannot control whether packages installed by
users conform to such heightened standards.

Added in version 3.5.
COMPILEALL_ OPTS
Options passed to the compileall command line when building PYC files inmake install. Default: —50.
Added in version 3.12.
EXTRA_CFLAGS
Extra C compiler flags.
CONFIGURE_CFLAGS
Value of CFrAGs variable passed to the . /configure script.
Added in version 3.2.
CONFIGURE_CFLAGS_NODIST
Value of cFLAGS _NODIST variable passed to the . /configure script.
Added in version 3.5.
BASECFLAGS
Base compiler flags.

OPT
Optimization flags.
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CFLAGS_ALIASING

Strict or non-strict aliasing flags used to compile Python/dtoa.c.
Added in version 3.7.

CCSHARED
Compiler flags used to build a shared library.

For example, -£P1C is used on Linux and on BSD.

CFLAGSFORSHARED
Extra C flags added for building the interpreter object files.

Default: $ (CCSHARED) when --enable-sharedis used, or an empty string otherwise.

PY_CFLAGS
Default: $ (BASECFLAGS) $(OPT) $ (CONFIGURE_CFLAGS) $ (CFLAGS) $ (EXTRA_CFLAGS).

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

Added in version 3.5.

PY_STDMODULE_CFLAGS
C flags used for building the interpreter object files.

Default: $ (PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS) $(CFLAGSFORSHARED).
Added in version 3.7.

PY_CORE_CFLAGS
Default: $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE.

Added in version 3.2.

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.
Added in version 3.8.

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.

Added in version 3.2.

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, ZDFLAGS should not contain:
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o the compiler flag -1 (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 -1 flags.

CONFIGURE_LDFLAGS_NODIST
Value of L.DFLAGS_NODIST variable passed to the . /configure script.

Added in version 3.8.

LDFLAGS

Linker flags, e.g. -L1ib_dir if you have libraries in a nonstandard directory lib_dir.

Both cPrPrrAGS 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: RLDSHARED@ $ (PY_LDFLAGS).

BLDSHARED
Command to build 1ibpython shared library.

Default: @RBLDSHARED@ $ (PY_CORE_LDFLAGS).
PY_LDFLAGS
Default: $ (CONFIGURE_LDFLAGS) $ (LDFLAGS).
PY_LDFLAGS_NODIST
Default: $ (CONFIGURE_LDFLAGS_NODIST) $(LDFLAGS_NODIST).
Added in version 3.8.
PY_CORE_LDFLAGS
Linker flags used for building the interpreter object files.
Added in version 3.8.
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&5 Python 2.8.0 (64-bit) Setup — 4

Install Python 3.8.0 (64-bit)

Select Install Mow to install Python with default settings, or choose
Customize to enable or disable features.

@ Install Now
Ch\Users' ol AppData\Local\Programs\Python'\Python38

Includes IDLE, pip and decumentaticn
Creates shortcuts and file associations

— Customize installation
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pgth?n

Install launcher for all users (recommended)
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In- %928 3PS AAFY
fude_tools
Baunchar0 @145 AU o] AL GE Chapter 4. 2I=S0lIA TH0|M ALR5}7|
2ol the gauT ST
Simple-  tJEEY A X UIE v|&448E 0
Install DRt
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& 50l 71, A’ AA sfe|H A S 283 AW, (HeA AT B ZF2EANA) v+
BHe A8 etk
[python—3.9.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0 ]

_4

AR AE A9 E ol stol 1l A G ARG A AT 4 AER, TS FY OB /]S

Asd s AFUth ol F7 st ©shd 27] o) A 7F BAISH L AR A ) 7L 58 A s Tth

python-3.9.0.exe InstallAllUsers=0 Include_launcher=0 Include_test=0
SimpleInstall=1 SimplelInstallDescription="Just for me, no test suite."

(BAE Aerstd otd A2 = A=, X7 23d Al| AA DA 7F e wf, AHEARE A Ao et

=] = o .Tq— ?;":]'71] unattend.xml O]ﬂ- -4-313 Zﬂ:g—% —/,\—L:_ %1%141—3]- O] -‘—"]'?:'l‘%
AT FEFS AZIUS ol JEARER AlFH Y, 7t 4% Az Hag Ut dedE
HAER AleE g2 P4 FALE Fob syt o] oA 32 o)A oAl et 22 FAAE AF AU

<Options>

<Option Name="InstallAllUsers" Value="no" />

<Option Name="Include_launcher" Value="0" />

<Option Name="Include_test" Value="no" />

<Option Name="SimpleInstall" Value="yes" />

<Option Name="SimpleInstallDescription">Just for me, no test suite</Option>
</Options>

41.4 C|RLELC Q0| giléwl

she]de] A 7% L
ey Qo] Do SR i thxh
whol AEe )52 BAglo] B Qe Ado] AR o
GeEEL AR89 AT Z 4 AW, BE 29 4 E 5
2ol w5 -8 Fuich.

AsBREFAL e sed ¥ TEZEA e W3S AW L. python=3.9.0.exe
&0 s AA S| E e s WA, e I BE A e 4ol 552 Ao Aol A
o
H

4> by

30

o g
an) L

EEEEEE By =t

gto] o] AX =W, =92 U+ 9l Programs and Features =& 53l 7
%1t} Python ULE% 2193} 31 “Uninstall/Change” & A & 8} o] §-2] g

“Modify” £ A 2 #b1 8 24 340] 7158 2B AL AAFEZ Fth- WA A
oFF AR *‘3_1113}74‘/}%1]745}7*] AFUrth o] REAE AX YdE e} 22
R UTh o] & A W sho] A 3] Al A S tha thA] A X & of .

“Repair” = A A A S AH§3lo] A5 ofof ez BE FL& A D A AHAY A E 3L oAl

Sk

“Uninstall” 2 3}o] W& &4 3] A| 7] 3}+=d, Programs and Features o] XA &5 0] J+= A= & 3lo] 4

d A ALyt
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4.2 Microsoft Store I} 7| X|

Added in version 3.7.2.

Microsoft Store 3] 7] A|= G Al A X = Q= Fo|# A ZEHE, T2 o9& 50 A9 tgd AH&E
Ao

B P P = P i a= ] 54 A= 10 Fdl o] EZ} J=A] 215}l “Python 3.12” & () ¥ 3} Microsoft Store
AL A4 A 2. A 831 ) o] Python Software Foundation o] A A Al =] 91 =] 81131, A 2] gh o}

)

A 3>

sho] 42 Microsoft Store ol 4 B4 F2E2 AFHUch #1182 A B5ehe 32 wow, 2112 7]
|8 AEstA e AUk,

N

A2 &, olo] W& Startol] A ZrobA] A1 2He 4= Q)G Ut e, R E W8 X 23 E &= PowerShell A A of] A
pythong Y& dte] AbEE 4 JFUTh Ed pipttidles Y H 3k pip IDLE e A dEU T
IDLE-S Startol| Al = 35 4 95Ut

A 7HA B BF wd S He ke A AR = U th Al S S0], python.exe B RE ofy 2}
python3.exe®} python3.x.exe (9714 3.x& o gjF o] A8t = 54 HAYU, 71 3.12). Start

£ %3] “Manage App Execution Aliases” & 4o 7 1
o AW pytron ¥ A} AR =S o1 Ao Fo
python -m venv® 7} 4 & BET A3 8o AR o 2 AL & g )

o WA go] xS A 7<] Stal paTH W0l 7181 &, Microsoft Store o] A] A5 8h+= 21 o] oF] 3}17‘ o]

python.exe® ARE-E 4= QJFUth A} A Aol AM| 23} ¥, python3.exel} python3.x.exe & AHE3}
Al /\]_1_.

oauu
o
2
.
it
%
o
rx
=
kY

= APt} pipglidle

py.exe WX & o] Fo]H AXE FA AT 7|& A 22 1Yo 2 HE Y HXE AEth
v}o] W& A A5t |, Settings= & 37 Apps and Features S A& ]-74 U}, Start o} A Python-< 7;‘%% oS oA
LEZE E"i%% 3}o] Uninstall & A&t A A 3HA o] sho]xl Ao 23 A st BE o) 7] 2] 7}

AAS A, 7V 72 AAE A s

4.2.1 2Uz{xl 2|
Redirection of local data, registry, and temporary paths

Microsoft Store 1o T & A @02 <18, shol l 25 Sof = Twp 9} A 2E 2% L2 F5 512
et AA 27 A2~ B3] P 4 5 Uth g, 7 AFR Y 7| EE Ut AT HET 38 9=
A oF 5HH, AA] A A _—LEJ"’/.H; A 2] 5 o Tt}

At runtime, Python will use a private copy of well-known Windows folders and the registry.  For
example, if the environment variable %APPDATAS iS c:\Users\<user>\AppData\, then when writ-
ing to C:\Users\<user>\AppData\Local will write to C:\Users\<user>\AppData\Local\Packages\
PythonSoftwareFoundation.Python.3.8_gbz5n2kfra8p0\LocalCache\Local\.

h

i 2,

OP

When reading files, Windows will return the file from the private folder, or if that does not exist, the real Windows
directory. For example reading C: \Windows\System32 returns the contents of C: \Windows\System32 plus the
contents of C:\Program Files\WindowsApps\package_name\VFS\SystemX86.

You can find the real path of any existing file using os.path.realpath():

>>> import os

>>> test_file = 'C:\\Users\\example\\2AppData\\Local\\test.txt"

>>> os.path.realpath(test_file)
'C:\\Users\\example\\AppData\\Local\\Packages\\PythonSoftwareFoundation.Python.3.8_
—qgbzbn2kfra8p0\\LocalCache\\Local\\test.txt"

When writing to the Windows Registry, the following behaviors exist:

40 Chapter 4. RI=20{|A{ T}O|M AI23517]
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» Reading from HKLM\\Software is allowed and results are merged with the registry.dat file in the pack-
age.

o Writing to HKLM\ \Software is not allowed if the corresponding key/value exists, i.e. modifying existing
keys.

o Writing to HKLM\\Software is allowed as long as a corresponding key/value does not exist in the package
and the user has the correct access permissions.

o] &3t A stof] th 3t 71 & 7] ko] o 3k AFA| F U] 82, 31 A docs.microsoft.com/en-us/windows/msix/desktop/
desktop-to-uwp-behind-the- scenesoﬂ A= 723 @ GA AF Yol of & Microsoft 2] AH A& 234
Al L.

4.3 nuget.org Il 7| X|

Added in version 3.5.2.

nuget.org 3 7] 2| = A| A8 A o] sho] K o] A X5 2] 9k A LA Q7 W E A AH o] AFE-EL7] 9§
Sad =37)9 ol A JUth YA “.NET & 3712 & Ap o] A ”J, b g9 =47 234
771 A o) N = 9 517 A5 g o)

YA Aol e A4 B HE B W nugetore HESAIA L. The-2 Tl Aol A FE e 2 o
uiet.

nuget.exe 38 & &
AR 2T 4 Q5T

W7ol 42 Utk

=, | & £ 9] curl ©] L} PowerShell 2 AF-&-3}o] https://aka.ms/nugetclidl of A
o

| £72 AL§5hE Th3 3} o] 644 =1} 3201 = AFE G wo] W] HA

nuget.exe install python -ExcludeVersion -OutputDirectory .
nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .

574 WA AW, version 3.x.yE FAFYAL. £ AL oA WY F 50
o, 7 A= 39 e o] AxgYTh NEAL i,} Heg el o] g2 a7 A% gow,
“xcludeversion &410] 9108 o o] Bol A 57 WAl EFH UL 319 tAE 2ol o]

W A7 EE tools TlHE 27 Ytk

# -ExcludeVersion o °l
> .\python.3.5.2\tools\python.exe -V
Python 3.5.2

# -ExcludeVersion T T
> .\python\tools\python.exe -V
Python 3.5.2

Qur oz, YA A7 AL A= 5 flov], HA MAL s 4X 5 AR FEE A 5]
Fzslof guith wi, 7714 T e $5 02 ARk ohA] A A L. B ClAAH L HE
74l U2 BEFA oW o] 4L AFOow S+ Pk

tools T HAE &L} &7 build\native U HE 7} Q5 UtTh o] 7)o &= Ffol W A X & =617 Y6l C++
Z2AE A AHGE 4 3l MSBuild 54 9t python.props 7t ZH o] dsUth AA 2 =edstd
WA AF O HEe YEE ero e 2 & A H U

The package information pages on nuget.org are www.nuget.org/packages/python for the 64-bit version and
www.nuget.org/packages/pythonx86 for the 32-bit version.

4.4 L|E 7ts¢ct o3| x|
Added in version 3.5.
W £ 2 4 o]

W 7S TS ZIP AU Th AE AA A Y M 28y Bk, e
e zggdo dHE ZE3

17 918 Ao,
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Anaconda
¢17] 9= 23 25 (7} numpy, scipy ¥ pandas) &} conda 3 7] A &2] A}

Enthought Deployment Manager
“The Next Generation Python Environment and Package Manager” .

Previously Enthought provided Canopy, but it reached end of life in 2016.
WinPython

o
v
_?_l,
o K
N
B
il
rlo
LY
[
R
=
o
i)
L
%
o,
=

B meaeolq o e Aelshl dasteld, AL A A3 /R AP WS WS E AL
1A 5 Utk A X =2 T3 o] PATHS PATHEXT ¥+ S 7735t A4S Al stA ¢, o] = Al
o B 4 Agete, Aw S g

g AR e B AAANAT AF T 5 st o WA slejHg FU|H o=
‘—’ .

o

A= 9o A 87
oA YA H o= 7
=

37 W58 YA

C:\>set PATH=C:\Program Files\Python 3.9;$PATH%
C:\>set PYTHONPATH=%PYTHONPATHS$;C:\My_python_lib

C:\>python

ol HA L NG ZEANAN AR = REF7HE R JHH, LN AIZH B 38§ =213
geg
N8 715 ool W4 0B TR /1 E G2 F5]0), Aol TR A e FAE 4 )
S UTH python.exe S X335l T d E 2| & A& B0l F716to] paTHE $ A 8t 22 ZHHE W19
Sol o] AWE £ s A9l W Ak
712 & ‘34—r 2 Ao g £ASHY, Start S F 5k ‘edit environrnent variables’ & A M 3} A1},
Al 2" £ X Advanced system settingsS A 11 Environment Variables ¥ &S 23 gt} 3 AF R} A,

°l
Ag st 2w MGE FAAG S AT 5 etk ALd B5E WAk W AFE A glol
oA 23 oF ek (2 el A,

0 3z

VEFEARRA HFE A" i ol o]oj 20| B2, paTHE R T W o 712 g2 2371 AT

& g,

PYTHONPATH A& EE B A to|RoA AEHEE, UEd Z27AX A B o] ® WAz}
STHHE A= ETEA e o]l AS FFH LR FAAHA= FHUTH
& o 1]

https://learn.microsoft.com/windows/win32/procthread/environment-variables
A= ol Ae) 87 A% 42

https://learn.microsoft.com/windows-server/administration/windows-commands/set_1
87 W52 AR £ 9, set B
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https://winpython.github.io/
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https://learn.microsoft.com/windows-server/administration/windows-commands/setx
B9 W58 JTAOR £ A7) T, serx B

4.6.2 mO|’M A% md 37|

B 3,500 A .

AFOR UE L Stold AULAGE AW N ol FAE N334 = Al B 2Fa sl
shol Mg A A3a 4L 5 dgUeh AX 2ot o2 AT 5 gt S0 Y5

A7) =2 199 3 3 0] 2] A, “Add Python to PATH” 2= 42 A e 5o] %] =2 18 0] parso] 4
AN g /2B & 5 AHUT scripes\ EH ) A= FAFUT o)t dHzeEE AY3}]
950 pythone 3L, 744X =2 1S AY5e W pipE YT 5 YT Fich mebA],
Wl s gHos 2aY=S AT SR dEUTh 99 = 49N BRI L.

82 A o] §AS BYBNHA FROW, A EA BN 22 TAL ThA DY 5L, Modify & 483 k-2
2488 4 AGUTh BE, 15 AW 94 05 445719 A2 A8l patnE £ FOR £H T
S 95Ut shol 1 AA Oeeel & BRAES paze B2 WSS AR of 3, O TR AV 2

oz PR o)A A5t BT 2EUTH (AL F F=o| ofw] EAstetn /g Fich:

[C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.9

4.7 UTF-8 2=

Added in version 3.7.
Ae9s ol 3] A28 Aol 6l AN AL ALEFh o (ANSIZLE 5 0] A)). 7o) 18 of
o] 718 QA Yo o] F AFR ST} (o & E0] 1locale.getencoding ()).

UTF-8-2 21 ] Yl 2} WSL(Windows Subsystem for Linux) 2 3 3} t 32 9] -9 A|AH oA dE| AHRH
A o BA7L SR 5 g

v}o] W UTF-8 R =& AL&3lo] 7] &
A oL} PYTHONUTF8=1 37 W
A3s}ste W pyrHoNUTFS S, 73 W

HAE
Bl A~ E

ulit

E 9 FYS UTF-8E HAT 4 Y5 Uk -x utfs Ugeg =
4= 95Ut UTF8 E=& &
37 E‘i% DA 75 %S}ZEHJM&.

When the Python UTF-8 Mode is enabled, you can still use the system encoding (the ANSI Code Page) via the
“mbcs” codec.

712 37 W40 pYTHONUTF8=1S & 7138 A|2~H e RE Flo| W 3.7+ 28 =2 g0 9388 =Y}
B AA Al 2" Qo) o] E3f= Sho] M 3.7+ F& ZRIMo] QoW B WLE AAE AAFA Y
-X utfs 8 & ML AL_FE= Aol E5UTH

0 Ix

UTF-8 =7} 0| &3l Aol x, Fol A2 AT A 7| 2H 0 =2 t}5S 95l UTF-8& AH& 3y
c}:

¢ XFVOE 2T ZL 10 (A3 K82 PEP 5283 FZ A Al 2).

o S A 2" AT Y (A1 S ]S PEP 5208 FE A L),

Added in version 3.3.

AE 5§ vfol ﬁfﬂ—t—i‘r%k} = o =
(EE P 2753 gold Mo Ao s et =% 5&3taL, s M dS Zrot Ay gy
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PATH W9} 2]
2P AAE AT
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dA=dd P

Az 71 Al sho] W AL LufE A A
510, 71 2 2ol A" Mg A8 87| K

397014 A AH A% Uk,

@k A
o WAz =

AR A R4S
£ vy,

l
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(9 X

4.8.1 A|ZtSH7|

D42 Z0j|A]

w7 3.600 A4 |7,

Al el A A ol sfeo] 4 3.3 o] F& A 2] 5HHE parHOl| X

q
35 B2, of ¥ MAo] AX3 o] YEAL FLFHA ]
Wl g medM ohe 9 AY et

=2 o

[PY

AAh ol i 6z A7 A 0
of 2] W70 Fho] o] AAF o] 9o (8 So),3773.12) Fol M3 12 A= A S &4 IS AUTH
-shol W 37 Al A S E, The W e A E a4l Al 2

[py -3.7

AA R aho] M 28] HA HAS Wetd, thE M Hd e A=A L

[py -2

= ol# 7 ZAEE, A7 A A H A 2 AU th

'py' is not recognized as an internal or external command,

operable program or batch file.

o

[py —-—list

displays the currently installed version(s) of Python.

The -x .y argument is the short form of the -v: Company/Tag argument, which allows selecting a specific Python
runtime, including those that may have come from somewhere other than python.org. Any runtime registered by
following PEP 514 will be discoverable. The ——1ist command lists all available runtimes using the —v: format.

When using the -v: argument, specifying the Company will limit selection to runtimes from that provider, while
specifying only the Tag will select from all providers. Note that omitting the slash implies a tag:

3o AT NP WAL AP
py —V:3

# 'PythonCore' °IM ZAE ASIAS ST =F
py -V:PythonCore/

# PythonCore 2 # I =¥ 3 =g JL-I=r
py —-V:PythonCore/3

The short form of the argument (-3) only ever selects from core Python releases, and not other distributions. However,
the longer form (-v : 3) will select from any.

The Company is matched on the full string, case-insenitive. The Tag is matched oneither the full string, or a prefix,
provided the next character is a dot or a hyphen. This allows -v:3.1 to match 3.1-32, but not 3.10. Tags are
sorted using numerical ordering (3. 10 is newer than 3. 1), but are compared using text (-v:3.01 does not match
3.1).
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7he

Added in version 3.5.

rie

g

A7 BAAQ sholdl WA A ol A3, A BYGLE ol el e veny Lol 918
virtusleny SP2 A4 el HAAAAOW AAL A AezeiE o 4 Al AEl=
JHE 4G A9 Qe zHE AYsteiw g BHL B YAFAL, A shold WAL

ui/\]ﬁ o7 ;(]793]./\1;\] o

HAE sto]d A2 PES WS BATH the 8O 2 nello.pyehe 392 BHE U Th

#! python
import sys

o

sys.stdout.write("hello from Python \n" % (sys.version,))

hello.py 7} $l= H & B 2] ol A, th5 W& AP th

[py hello.py

A4 shold 2.x X ) MW MBI} AN F L & 4 YFUTh oA A AA E2 TheH 2ol W7

%
<
o

[# ! python3

)

W eg opA) A SR oA H A shol W 3x ARk AR ULk o) B 2 ol Ak AR, O
BAIARJA WA FAFAE AFT 5 AFUTh Tholx 370 X vk 7Hgstar, 3 AR S5 #!
python3.72 2 WHZA3H 3.7 8] A

w3} AH} De), A gl “python” & %] Sk
o B 18] BB B A b o1 et S DA S 5B 28 e

®A+ A2 A 3hol A 549 (5 .y, .oyw, .oye D) T AAH o] glofof FUTh 5, AES T4 7)o
o3 31 F HUE U SEotE AT A B, Aol A AP A 2L 7| 5L Ag el 23
HECIA ALg ot s WAL AT 5 dgit

A
s}
A
oY F8 o] FL2 A HA 29 Ygol met g FA 7 FA oY ol HAS (AT 5 Th=
t}.

48.2 Ml =

22 E o] 3 WA o] #1 2 A28 “A W (shebang)” E o] 2k FU T 2529 B U4 R
G AAL T 22 NRAOE AUs] AAYE Y PYL ek 7] F1a o2l B N2
Aubd oz ALR UL o] AAE AL A=Lol A hol A 2TYER 2L 758 LS5 9o
o] oAl 1 e e BelFych

shold AT YES] AW B U AES 2ol o A4 JES 37] 98], o WA= AT AE 2
HE A4k of e M B3 AAFUh AN & A4 3PS e 2E Utk

e /usr/bin/env
e /usr/bin/python
e /usr/local/bin/python

e python
o E Eo], 2aHE H HA] =o| 23 Zro] A ZH3H

[# ! /usr/bin/python
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The default Python will be located and used. As many Python scripts written to work on Unix will already have this
line, you should find these scripts can be used by the launcher without modification. If you are writing a new script
on Windows which you hope will be useful on Unix, you should use one of the shebang lines starting with /usr.

Any of the above virtual commands can be suffixed with an explicit version (either just the major version, or the
major and minor version). Furthermore the 32-bit version can be requested by adding “-32” after the minor version.
Le. /usr/bin/python3.7-32 will request usage of the 32-bit python 3.7.

Added in version 3.7: Fo]® B A 3. 7R E = “64” AulAl2 640 E AL 2 JT 5 95t £ &
HA glo] & A o7 B E A AT 5+ A5 UTH(S /usr/bin/python3-64).

WA 3,110 A ¥ 7 The “-64” suffix is deprecated, and now implies “any architecture that is not provably i386/32-
bit”. To request a specific environment, use the new -V : TAG argument with the complete tag.

fusi/vin/eny 949 A EelE T OHE ST Q0] e A28 o) gz 27
Zofl, o] F A2 A AA JAALE A|FH o] 5 A5k ol A3 9142 parao Al AT o] 2
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HP&IEE A 2]E Ul 37 ¥4 PYLAUNCHER_NO_SEARCH_PATHE (o}F ke 21 A A3 paty AN S
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Shebang lines that do not match any of these patterns are looked up in the [commands] section of the launcher’ s
.INI file. This may be used to handle certain commands in a way that makes sense for your system. The name of the
command must be a single argument (no spaces in the shebang executable), and the value substituted is the full path
to the executable (additional arguments specified in the .INI will be quoted as part of the filename).

[commands]
/bin/xpython=C:\Program Files\XPython\python.exe

Any commands not found in the .INI file are treated as Windows executable paths that are absolute or relative to the
directory containing the script file. This is a convenience for Windows-only scripts, such as those generated by an
installer, since the behavior is not compatible with Unix-style shells. These paths may be quoted, and may include
multiple arguments, after which the path to the script and any additional arguments will be appended.
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4.8.6 Dry Run

If an environment variable PYLAUNCHER _DRYRUN is set (to any value), the launcher will output the command it
would have run, but will not actually launch Python. This may be useful for tools that want to use the launcher to
detect and then launch Python directly. Note that the command written to standard output is always encoded using
UTF-8, and may not render correctly in the console.
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4.8.7 T Al x|

If an environment variable PYLAUNCHER_ALLOW_INSTALL is set (to any value), and the requested Python version
is not installed but is available on the Microsoft Store, the launcher will attempt to install it. This may require user
interaction to complete, and you may need to run the command again.

An additional PYLAUNCHER_ALWAYS_INSTALL variable causes the launcher to always try to install Python, even if
it is detected. This is mainly intended for testing (and should be used with PYLAUNCHER_DRYRUN).

4.8.8 Return codes

The following exit codes may be returned by the Python launcher. Unfortunately, there is no way to distinguish these
from the exit code of Python itself.

The names of codes are as used in the sources, and are only for reference. There is no way to access or resolve them
apart from reading this page. Entries are listed in alphabetical order of names.

0| Value AM™

RC_BAD_VENV_CFG 107 A pyvenv.cfg was found but is corrupt.

RC_CREATE_PROCESS 101 Failed to launch Python.

RC_INSTALLING 111 An install was started, but the command will need to be re-run after it com-
pletes.

RC_INTERNAL_ERROR 109 Unexpected error. Please report a bug.

RC_NO_COMMANDLINI 108 Unable to obtain command line from the operating system.

RC_NO_PYTHON 103 Unable to locate the requested version.
RC_NO_VENV_CFG 106 A pyvenv.cfg was required but not found.
49 RS 7|
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« If you are loading python3.d11 or python37.d11 in your own executable, explicitly call Py_SetPath ()
or (at least) Py_SetProgramName () before Py_Initialize ().
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4.10.1 PyWin32
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CHAPTER B

Using Python on a Mac

Author
Bob Savage <bobsavage @mac.com>

Python on a Mac running macOS is in principle very similar to Python on any other Unix platform, but there are a
number of additional features such as the integrated development environment (IDE) and the Package Manager that
are worth pointing out.

5.1 Getting and Installing Python

macOS used to come with Python 2.7 pre-installed between versions 10.8 and 12.3. You are invited to install the
most recent version of Python 3 from the Python website. A current “universal2 binary” build of Python, which runs
natively on the Mac’ s new Apple Silicon and legacy Intel processors, is available there.

What you get after installing is a number of things:

e Apython 3.12 folderin your Applications folder. In here you find IDLE, the development environment
that is a standard part of official Python distributions; and Python Launcher, which handles double-clicking
Python scripts from the Finder.

e A framework /Library/Frameworks/Python.framework, which includes the Python executable and
libraries. The installer adds this location to your shell path. To uninstall Python, you can remove these three
things. A symlink to the Python executable is placed in /usr/local/bin/.

0 Ix

On macOS 10.8-12.3, the Apple-provided build of Python is installed in /System/Library/Frameworks/
Python.framework and /usr/bin/python, respectively. You should never modify or delete these, as they
are Apple-controlled and are used by Apple- or third-party software. Remember that if you choose to install a
newer Python version from python.org, you will have two different but functional Python installations on your
computer, so it will be important that your paths and usages are consistent with what you want to do.

IDLE includes a Help menu that allows you to access Python documentation. If you are completely new to Python
you should start reading the tutorial introduction in that document.

If you are familiar with Python on other Unix platforms you should read the section on running Python scripts from
the Unix shell.
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5.1.1 TOIW ASZEE AMsHs WY
Your best way to get started with Python on macOS is through the IDLE integrated development environment; see

section The IDE and use the Help menu when the IDE is running.

If you want to run Python scripts from the Terminal window command line or from the Finder you first need an
editor to create your script. macOS comes with a number of standard Unix command line editors, vim nano among
them. If you want a more Mac-like editor, BBEdit from Bare Bones Software (see https://www.barebones.com/
products/bbedit/index.html) are good choices, as is TextMate (see https://macromates.com). Other editors include
Macvim (https://macvim.org) and Aquamacs (https://aquamacs.org).

To run your script from the Terminal window you must make sure that /usr/local/bin is in your shell search
path.

To run your script from the Finder you have two options:
o 23J Y EE Python Launcher@ T | 1314 A L.

o Select Python Launcher as the default application to open your script (or any . py script) through the finder
Info window and double-click it. Python Launcher has various preferences to control how your script is
launched. Option-dragging allows you to change these for one invocation, or use its Preferences menu to
change things globally.

5.1.2 Running scripts with a GUI

With older versions of Python, there is one macOS quirk that you need to be aware of: programs that talk to the
Aqua window manager (in other words, anything that has a GUI) need to be run in a special way. Use pythonw
instead of python to start such scripts.

With Python 3.9, you can use either python or pythonw.

5.1.3 Configuration

Python on macOS honors all standard Unix environment variables such as Py THONPATH, but setting these variables
for programs started from the Finder is non-standard as the Finder does not read your .profile or .cshrc at
startup. You need to create a file ~/ .MacOSX/environment .plist. See Apple’ s Technical Q&A QA1067 for
details.

For more information on installation Python packages, see section =7} 3}o] %1 5f| 7] 2] A %] 5} 7].

5.2 The IDE

Python ships with the standard IDLE development environment. A good introduction to using IDLE can be found at
https://www.hashcollision.org/hkn/python/idle_intro/index.html.

5.3 7} ulo|M 17| x| X517

This section has moved to the Python Packaging User Guide.

54 GUI =2 JzHal

Macol A sho] 8 2.2 GUI $-§ =2 102 24517 918 2 714 S 4 o] dzvch

PyObjCis a Python binding to Apple’ s Objective-C/Cocoa framework, which is the foundation of most modern Mac
development. Information on PyObjC is available from pyobjc.

The standard Python GUI toolkit is tkinter, based on the cross-platform Tk toolkit (https://www.tcl.tk). An
Aqua-native version of Tk is bundled with macOS by Apple, and the latest version can be downloaded and installed
from https://www.activestate.com; it can also be built from source.

A number of alternative macOS GUI toolkits are available:
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« PySide: Official Python bindings to the Qt GUI toolkit.

o PyQt: Alternative Python bindings to Qt.

» Kivy: A cross-platform GUI toolkit that supports desktop and mobile platforms.

o Toga: Part of the BeeWare Project; supports desktop, mobile, web and console apps.

o wxPython: A cross-platform toolkit that supports desktop operating systems.

55 mo|M S22 =213 bHE 5|7

A range of tools exist for converting your Python code into a standalone distributable application:
» py2app: Supports creating macOS . app bundles from a Python project.

« Briefcase: Part of the BeeWare Project; a cross-platform packaging tool that supports creation of . app bundles
on macOS, as well as managing signing and notarization.

o Pylnstaller: A cross-platform packaging tool that creates a single file or folder as a distributable artifact.

5.6 7|E} X}-&

The Pythonmac-SIG mailing list is an excellent support resource for Python users and developers on the Mac:
https://www.python.org/community/sigs/current/pythonmac-sig/
Another useful resource is the MacPython wiki:

https://wiki.python.org/moin/MacPython
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6.1 IDLE — Python editor and shell
IDLE is Python’ s Integrated Development and Learning Environment and is generally bundled with Python installs.

If you are on Linux and do not have IDLE installed see /nstalling IDLE on Linux. For more information see the IDLE
docs.

6.2 C|=E HHZl7|2} IDE
shol o] AR E 7] 0= A3 71 2HDEC] tlal ARUE 7 Al Be F R AUy E2HA B2

X 2] Python Editors 2} Integrated Development Environments 2 ©] 5 3} A] £
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APPENDIX A

0[0
<
bl

>>>
The default Python prompt of the interactive shell. Often seen for code examples which can be executed
interactively in the interpreter.

e 2e A5 M2 4 dedh
o The default Python prompt of the interactive shell when entering the code for an indented code block,

when within a pair of matching left and right delimiters (parentheses, square brackets, curly braces or
triple quotes), or after specifying a decorator.

e Ellipsis WA Ab4.

2to3
A tool that tries to convert Python 2.x code to Python 3.x code by handling most of the incompatibilities which
can be detected by parsing the source and traversing the parse tree.

2to03 is available in the standard library as 1ib2t 03; a standalone entry point is provided as Tools/scripts/
2to3. See 2to3-reference.
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7HE AR iaﬁi\_‘; = 3t=d, FHAE ASSHA] YO HAE isinstance () £F issubclass ()
of o5 ZAE = = ZFH2EH U abCLﬂEr AHAE A L. ol xel& B2 W ABC 9]
et = th2d 22 AESo] 95U th AE £ X (collections.abec EEA]), A} (numbers
BE A, 2EH (ioc BE /\']) O]:_LT’:E At 2} 2 (importlib.abc EE|A]). abc EES
B A AT ABCE THE S 9134 o

annotation (¢] %= €] o] A)
HFol w3 JE B AR EHE A, SR EYRE E= A wi/ibs Ut gy A2 H
g o] E At

—- =
| O]/H_ 2 47 25, 22, F42 _ annotations_ S oJEE|HE AAFH YL

2)
o] 7152 AW ek W4 o] b o] 4, 34 o) 1| o] 41, PEP 484, PEP 5262 &2 3H4] 2. o] gl o]
A 2+ o] tf 8t =¥ Ale]| &= annotations-howto S 2R 3HA| 8.

drE s u o (B vAs) 2 deH e j FERY AV s th
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o 719 QR (keyword argument): 3 & vl A E A7} oll 22 AR} (N E £0], name=) EE
**g_%q B gAY e AgEE 9.
5¢ BT 7I9E AR Y th

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o Y X QA R} (positional argument): ]-°r o) A} 7} o} 9l =} ol ]
Ve A olE e E 9 ol x & 2o AET 5 UTh o & &0, 2R Z2 TE00A 3
5= 25 A AR Y-

complex (3, 5)
complex (* (3, 5))

A7 4 uir)e] o] B B A

Ao AL FHHCR, ojdH &

SR AR

Lo]Z 9] 1 7] ¥ 5= =T FAQ AR A28} w7 4= 9] x}o] 2} PEP 3625 H A &
asynchronous context manager (H]57] A~ E #e 2}

_aenter__ () & __aexit_ () HAEE AT O EZH async with Fol|A] H ]

= ZA]. PEP 492& T 95 gi qu}
asynchronous generator (H]3%-7] A1 Eﬂ o] EJ)

H-57] Al d o]y olH el olE & S8 F

+Hl, async for 27} /‘}%%‘—? 21% d# 9 %k%% UE = yield 3

S

HE ulE7] Avdele & 7He] 7] A w o | W oA = vlE 7] AlvdolE olE e ol &

AR S Eahe o v 7} BEA 4 A9k, AAT o2 AN 2ERE QAT

B % 7] AlFd olE] e await EA AT} asyne for £} async with 2 8 4 5t}

W] B 1 Lk o] o 9o 485 & 7 280l vl £ calls
402 ARz ASE 5 A5th TR kel A e

rlr
oﬁ,
o
)
2
o

asynchronous generator iterator (8] 7] A & o] €] o] €] & o] ¥])
v]5 7] Al ol g g7t e AA.

057 o) E)2 ol E] AW _anext () & EFSHE ol Ao AHE AT, )AL THE yield
FHA 714 v 5 7] A E ol B o] vhr B AR g

Zyielat ANA O R A2l B FTHeE, (N M5ESTH 7] 5 uy-B5 L Eele) 4 e E
ﬂ“ﬂW%]Eﬂﬂdﬂﬂﬁﬂﬂﬂﬂﬂﬂ_ﬁmm_uﬂ%ﬁ%%Eaﬂﬂﬂ%ﬂH%i

A=A, {3t o g2 B} PEP 4922} PEP 5258 2 A 8

asynchronous iterable (8] = 7] o] €] #] &)
async for oA AR HE 4 = AA. __aiter () WA EE H]S57] oJgdolE & E8F o

U PEP 492 2 =5 95yt

asynchronous iterator (8]% 7] o] €] & o] E])
_aiter () & _anext_ () FINEE FASE AA. _anext () = olflelHE AAE =
] FoF &t} async for+ StopAsyncIteration o9 7} @Ay IIH 77]-X] H| 5 7] o] g o] &<
_anext_ () HIAEZFEHFE A o]HES FUTh PEP 4922 = YF 5 Th
attribute (o] E 2] HE)
Ta AEAN L ABIIE B FasE ANL AUk A& B, AA 07} =R =
€ 7HA9, 0.a A ™ FEE U
It is possible to give an object an attribute whose name is not an identifier as defined by identifiers, for example

using setattr (), if the object allows it. Such an attribute will not be accessible using a dotted expression,
and would instead need to be retrieved with getattr ().

awaitable (o] $J] o] €] &)
await BHA N AR ST 4 9= AA. ZFEH o]y} __await_ () HIAEE 7F] AR 71 E = A5
t}. PEP 4925 H A 2.
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BDFL
A8 28 £ 41 = 2] A} (Benevolent Dictator For Life), < Guido van Rossum, 3} 0] % 2] Z-A] 2},

binary file (B} o] 2] 3} Y)
o] =R AA5S A3 % 5 gl 5 A velve) shdel o2t mrolve BE (xby,
'wb' = "rb+') B a4 -qu-?_:l sys. stdln.buffer, sys.stdout.buffer, io.BytesIO 9/]— gzip.

)
GzipFile o] A2HAE & F 9}1%‘4 =
AE Al

o thafAl = Bl 2= ohd &=

K

str A7E 912 4 9

b

FZSHA 8.

borrowed reference (] gl % %)
In Python’ s C API, a borrowed reference is a reference to an object, where the code using the object does not
own the reference. It becomes a dangling pointer if the object is destroyed. For example, a garbage collection
can remove the last strong reference to the object and so destroy it.

Calling Py_ INCREF () on the borrowed reference is recommended to convert it to a strong reference in-place,
except when the object cannot be destroyed before the last usage of the borrowed reference. The Py_NewRef ()
function can be used to create a new strong reference.

bytes-like object (B} o] E Q& A A))

bufferobjects & A Q3L C-A5 HEHE JAXE & 5 QF5 YT o8 & %memoryvmw AAEL
E£0|1 bytes, bytearray, array.array AA 5 3T} H}O]EQ AA =2 vlol v g
dolE & thF& o8 71A A4tEdd AHSE 5 Ut &5, vhol v e 39 = A A, 5‘—7“% s

A 2e Agel dHUTh

=

ol A4S L upol Ui HloE 7k hM AL B sk AHUTh o] d ASo] AWML BF <ol 1
2] Mol E QR AA hy EAFUCE W B3] A o 2 bytearray S bytearray
memoryviey 7t SIGU T THE AE e whol P HolE B A (197 A8 welEAR
A7)l AHES 2 7T ol @ A9 ol 24 byces 9 bytes AR 9] memoryview 7} A%
k.

bytecode (H}o]E F &)
ol A~ FEFHo|E FER e =, CPython AE z g oA Tho] A =2 13 Y §
HAYYTH il E I E = pyc Il A Hof, T2 5L S F HA AT off o W} A v
Utk (oA H]'O]E F=EZ AHTLS -’46]’/\ AFYTLH. o] “FZFAo” = ZHlo] E T =9
-3t 71 AE A= 71 7 A A Aot 23Ut vlolE I == A E ThE Tfol s
7Hd 1A A e ALz 7R &, «4’0155 v 32 Zhel] Qb A o] A = gkt Aol Fo 3 o
.

ufo| & 3= w ol

callable (Z&] &)
A callable is an object that can be called, possibly with a set of arguments (see argument), with the following
syntax:

i

o) m22 dis RE AP A o] LU Th

[callable(argumentl, argument?2, argumentN) }

A function, and by extension a method, is a callable. An instance of a class that implements the __call_ ()
method is also a callable.

callback (&)
AAt2 A== v o= A Fo A AP HH T8 T,
class (Z|»)
AEA Ao AAE
EHAEAYES
class variable (Z 2] A~ ¥

”ﬂ""ﬂ/ﬂxtlﬂ s FE (52U A2 20X 7} ok b oAt A EH = M.

complex number (&4 4)
5ot A Al Fd],

—’Foﬂ d? DAL Al E FT AU, FF FFAME 1=, FANE I E B7F U
o] M2 F242) VM2 2 B E 7B AJFUE slei 5 JRARE 2094 27184
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'

34 75 Uk,

context manager (8] A E 2]z}
An object which controls the environment seen in a with statement by defining _ enter_ () and
__exit__ () methods. See PEP 343.

context variable (&l A E W 4)
A variable which can have different values depending on its context. This is similar to Thread-Local Storage in
which each execution thread may have a different value for a variable. However, with context variables, there
may be several contexts in one execution thread and the main usage for context variables is to keep track of
variables in concurrent asynchronous tasks. See contextvars.

+13. math 25 B4 wdo] BR6HH, cmath S AHE YT B4 &82 7
3 QF Al =]
= - T

contiguous (J <%
HE = J83] C-dA% (C contiguous) o] A} EE & A< (Fortran contiguous) @ W) A< o]g}al o] A F
YT} A9 85 C- A% ol M A ZE Y A% Ut A v Lol A, FEELS A 2ol AL,
0ol A Al &8s 2 Ak ‘“/\-4 AR v =2 g ol ulj x| =] of oF Futh. thabd C-A % v ol A,
20 el GGl YEEE DD vl AU e W W, E
S oA, A A S8 2} 7k e W g .

coroutine (I €l)
mrde Angdel  dusie geguich Aarde & Aol A A
gE Ut ZFHUL o b2 A HolA APk, EEta, ANE = 5 UTh o] AE2 asyne
def 208 T8I 4 95U Th PEP 4925 H A Q.

coroutine function (Z €l 3t4)
FFZEH AANE EHF= 5. ZFH T4 = async def T2 F FoH 4= T, await &} async
forE]— async with 7|9 E& T 5 JFUth oA %% PEP 492 o] o]} =45 A5 th

CPython

ol z2 g Aol A A A, python.orgol| A ¥l 2 YTt o] &2 Jython o]}
IronPython 7 & th& 2153+ 738 B2 7k 912 w) §o] “CPython” o] A 1 th.

decorator (tl] 2.7 o] €])
g2 d4E 283 g5, 5 eurapper BH S AR S W3 o g A EH ULt g2
olE]9] &3l o= classmethod () I} staticmethod () YY
dagole FH-2 944 A 2HYE B UL v F 35 BY = 9] FEYUT

g
def f (arg):
f = staticmethod (f)

@staticmethod
def f (arg):

L J

22 7hgol Eel o A AR, & A5 2quUnt. v Z ol Hofl th e 5 AA T 82 T
gof ok 2el s Ao o dHAME EE gtk

descriptor (] A~ 3¢ E‘])

HAE __get_ () oY _set_ () o]t _delete_ () & AY3t= AAl. FeH2 AJEZFET}
H-oagH 4 rﬂ% 01 ZIHE Zﬁ =583 dZ2 g ‘?:lEZME‘r HE, abs JAY, 2AL,
A A B A ], ] FEl GV E oA b Bt o) & 2 AAE 5Tt AT b7}

Doz Ed, AR 0o g e AL T2 Utk Oaa T e E ololshe 218 shol 4ol
vek 2€ olsle] A4 elnl, B, A E, TR B, Sel 2 WA S, AEE WA, 3 2eA 32
A gL75Y 712 E ol R AV WP UTh

YT HE ] WA =Sl thak AA R W82 descriptors Lt 2T H B AR P A of] UF Y T

dictionary (5} A1 2])
Aolol 71 & gholl -3 A1 7]= A3 Al & (associative array). 7]= __hash__ () &} _eq () HIAEE
Zt= RE AAI7E £ d5UTh oA sfA et YT
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dictionary comprehension (5 A1 2] A Z 2|3l A)
ol HE A+ 84 AAY a—‘T'—a Agstal A3E G2 9 E vhEets A W
results = {n: n ** 2 for n in range (10) }—8—%}:11 *x 2°ﬂ UH-’J%7
£ A3 gt} comprehensions 2 #2334 Al L

dictionary view (5 A4 2] )
dict.keys (), dict.values (), dict.items () A E7t E83 AANEL I Y g Btz &
Uth o] AE2 9A g FEEo) thst 54 J%%xﬂ%é‘}%tﬂ gMAve 7t HAdE o, §7 o
e g dtE SdUth Y FE G B AER v List (dictview) § AHES}
H Yt} dict-views S H A S

docstring (5 AE )
S, T, EEOA A AR 284 08 UEvE 2AE g HE A EVHAYE uf= FAS
A%k Aokl o3 A H o] R FeH, T, BEY o] 4
JEZAFMNS S AT 5 Jou g, AR AYAE A 88 F44

duck-typing (¥ €}o]3)

VL2 ClEH o] 28 A A Heshd Ade] 9 0 e ze oy AHd v, Bes
A O E RS B AL A B H LT (ool A Holn e AY AAuc, e

e2th”) 5% Y thAilo AEF oA~ E 7‘2?‘“’&5‘1 ZAAE I+ D}ﬁé@‘ﬂ 225 5=t
o2 §AAL AME S UL UTh B B BL type () ot} isinstance ) & ALET AAE
et (8HA vE 5 Blolsg o] =4 ]i i Ealicd E% T Aol Fosf oF Futh) wialel,
hasattr () AANY EAFP Z2 18|94 &Yt}
EAFP

& 2R th= 845 £317] 7F 4 o} (Easier to ask for forgiveness than permission). ©] Z3] &2 4= 9l
ojM I AL, SHLE U o EGRES EAE 7ML, L 7 o] S W A9 E syt
o] 2T WLE 2B} S T try P except £ £AT S A FUTE o HZYL C2} 2L

T2 B2 9l ojof| A 2} AJ-&5] = LBYL 2~ et 3} tju] U o).

expression (%3 2])

oW groz A S Y BUA 22 e Br TUSY, AL 26D, o) F, o= HE
AL, AU FEE Q8 G2 EATE EH 2052 ol 27 AT B Be dols)
EECCER ‘ A, BN 02 AT S Pl

C}Cor2 A4 H R EQIT), ol 18] CAPIE AHE81 A 8141 o] L} 1§ A} =9} A5 28 o,

f-string (f-&2}<4)
£ e 8 9] $9 #A9 AEYE S £9) LAY cleha f 2, 29 4 96
o) Z Ut} PEP 498 2 H A Q.

file object (3} AA))

'8}-‘?« Aol sl 3t A& A API(read () Ywrite () T2 HAEE)E =8+ AA. BE9
W ol wel, 5hel 44 = A 623 4 M shelol L} ohe A% BA U B4 BA) (8 S0, ¥

,gzeﬂ A-w 22 W5, &7, gz, 55) ol st AMAE TATD = dFuch L A= 3t
= A (file-like objects) V} 2~ E ¥ (streams) olgta= E%W‘:}.
AA 2 E A H7o 5tY AR Eo] d5UTE GHraw) vho] 1 2] 312, ] 3 = (buffered) vlo| v 2] 9},
G ool o] 59 AEFol ko REA APt 3 AAE HEE TRAA L
open () %‘:}ZF%}Z\—L /\(Ql/]r’]'

file-like object (2} 2 A)
o AA o vl

filesystem encoding and error handler (3} A] A~ ") ¢l 7. 9J 3} of| 2] X 2] 7])

Encoding and error handler used by Python to decode bytes from the operating system and encode Unicode to
the operating system.

The filesystem encoding must guarantee to successfully decode all bytes below 128. If the file system encoding
fails to provide this guarantee, API functions can raise UnicodeError.

The sys.getfilesystemencoding() and sys.getfilesystemencodeerrors () functions can be
used to get the filesystem encoding and error handler.
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The filesystem encoding and error handler are configured at Python startup by the PyConfig_Read () func-
tion: see filesystem_encoding and filesystem_errors members of PyConfig

ZALdFY T HA L.

finder (3} Q1)
dEEI RES AT =Y

F S FAdY7F A5 UTh: sys.meta_path & FA A& StE HEF A2 9kl 9} sys.
path_hooks 3} T AF&8h= 4 2 A E 2] 9felH.

T Z}A| 8k Y82 finders-and-loaders &} importlib S ZZ A Al L.

floor division (A 4= U=A))

il
B

o ¥ A E3= AA.

g 7 A2 Ugete 5t Ul e YAl daxtes // th o E Sof, 3 4] 11
/] 48] 3 27}HX1L,%a_#b‘rﬁ“c*é!—%z.wa%rﬁzuv}. (-11) // 47F-2.758 Y 3t -39]
= of 9-9] 3 oF et} PEP 2382 R A 2.

function (g+4*)
TEANA oW S EHFE €HY BAE. YA T o3y AR 7 ADE £ (=, vy 9
Ao AbgE 4= s th w7l 4= & v A = 2} function A A= HA Q.

function annotation (4> o] €] o] )
= uf) AR = up WESE Zhe] of g o] Al
S ool A2 dutd o g § S E 2 ASEE YL o & £0], o] £ F HY int AAE
‘%‘:‘0}‘: d Ao g 7IthE a1, TA|o) int ¥ S = Ao 7 Z|gg Utk

def sum_two_numbers(a: int, b: int) —-> int:
return a + b

Sk o] . H o] A B
o] 7= A3t
annotations-howto = %+

L function Z o A A ™ ]}
= o] - H| o] A I} PEP 4842 2 3HA| . FESF o] ;| o] A of] th 3k 2 Al =
B

2.

future
A future statement, from _ future_ import <feature>, directs the compiler to compile the current
module using syntax or semantics that will become standard in a future release of Python. The _ future_
module documents the possible values of feature. By importing this module and evaluating its variables, you
can see when a new feature was first added to the language and when it will (or did) become the default:

>>> import __ future_
>>> _ future_ .division
7Feature((2, 2, O, 'alpha', 2)/ (31 OI Or 'alpha'/ O)I 8192)

garbage collection (7}8] 2] 4~ A)
o AFRE 7] b w R e 2 uhgdets Al glo] WS Hx 35 A Fr 3SR e 2
T A= & 7R = AZIE S8 7HIA S AS 3 FUTE 7 A =AY = B

Alolg 4 5Tk

generator (] ] #]| o] €])
Al el olHdolE] & 28T+ 5. Ut A H Hojed, 499 s UEvw
EAAL LPTIE Aol HEUTE o] G52 for- 232 2 AL 3 AU next () B 3 Mol SHLpA
A /J\ Sh=2
HE A ely g5 7t kel
Bk o) ] 7t M EEtA] k-2 A9, AT Sl E A A Ei@% %i":ﬂ‘%"%-
generator iterator (] ]2 o] €] o] o] ¥])
A d ol E 4o e A,

Zyielat AN Ao 2 A2l T, (N ASET 7] £ uy-E5 L Feals) 43 e S
71l g Al el ol ol Elel ol 8] 7} A fH W, W 2o ' BTtk (BE 0T A= A Zaje
gt4of el g Y Th.

ESE
N
X,

o
2

o 18,

il

\=)
=2
>
rr
)
s
£
_CL
—l_l
_VE
£
o
_WL
\1
N
AU

i
i
)
1o
k
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generator expression (A2 o] €] 3 2])
An expression that returns an iterator. It looks like a normal expression followed by a for clause defining a
loop variable, range, and an optional i f clause. The combined expression generates values for an enclosing
function:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (A4 g <)
22 AMdEARGEZSd e AT AY
232 g Eel o 24 g vt

A2 Yau A —Q-O%;Q 82 3} functools.singledispatch () Bl Zd °]EQ} PEP 4435 H A 2.

42 PHE G5 SE ) ol P AFBA L

mln

re

<

8:

generic type (A ] &
w7y 43 & " Je F; REH O E 1ist Ydict 9 22 AH ol FE 2. 3 SIES} o] . H| o]
Aol A8

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.

GIL
Aol QEjmelE = 2 HAL

global interpreter lock (A& QIE] = 2 € &)

gk Hof @ 2 shito] Ay =7t shol A HPO] FE AP F B 918 CPython ¥ 2 2]
H7F AREStE Ml AU E. (dict ot 22 SRS WHFES 2F6te) A4 Bdo] A A S 2 FA
°M11Mﬂ off 3 JH}E% THE 0] A CPytho n +3AL G s U e ZelE AXE A=
AL AHZEE Fad =3ty A v=s g, ts —'-Elﬂiﬂ 2 A 7} A 2ehe W E A o
e - R IR

SHA¥h ol 4 RS2, BT AR BT, S olu e 22 AL A FA A A S AT
= GILS ¥hdst= 5 A A5 Uth =3 1/0E & uf= 374 GIL& Whd 3y th

Past efforts to create a “free-threaded” interpreter (one which locks shared data at a much finer granularity)
have not been successful because performance suffered in the common single-processor case. It is believed
that overcoming this performance issue would make the implementation much more complicated and therefore
costlier to maintain.

Hl
0\1

Q

hash-based pyc (3] ] 7] 4} pyc)
2L E7] A8l S A 3L HF 53 Al7bo] ofd SjA|E AHE- 8= Hlo|E T E A
9} Y. pyc-invalidation2 % 5}1A| 2.

hashable (3] A] 7}%)

A7 < *E 1 kol tﬂfsw Ok FAIZHS 23 (__nhash_ () WA =7 FBaF ), k2 AR}
HaE ¢ QoW (eq 0 MIAEZFER3YT, A 7k st ok 2o vl a s = s Al
7hs g AA =9 oH/«l%}E Zotok gyt

NA 72 AAE 9P Zlv A W E AR 5 A sk, o] AR FEE 0]

HAoz A gE AHE37] Wl E Lyt
o] 2 U AAEL 5 Al 7}‘53’:}14@ BFl2EYYAAYE 2L2) 7d AdH ol v E2
A== ‘E%’Q FZ ol frozenset Z-2) & AH oY E 8 dE9 84E° A 7S u
Al 71 c}. }% AL H2 Z A AdxEx AAEL 7| EFH O Z A 7 UTh (AH]
A4S Xﬂﬂﬁ 1) BF 2o v u s A, siA ghS id( E—‘%Ei Tso Yyt

22 fo]

—.—4LL[‘?E
:“

sto]l & st 53 /i d 35 27 (Integrated Development and Learning Environment). idle 2 3} ©|
W] 2 vz ol ete & 7 53 4?_1 #3719 e Z g€ 349

immortal (£3%)
Immortal objects are a CPython implementation detail introduced in PEP 683.

If an object is immortal, its reference count is never modified, and therefore it is never deallocated while the
interpreter is running. For example, True and None are immortal in CPython.
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@

immutable

My
=
2
)
@R
A
i
o
kel
o
3

T oA AR S e WAE 4+ gl
S ol of Pt W aHAl g oAl o] STk 3t F oA

r;g\l (i

of¥ zfy K
FO oo
12
ok
o
o
T
=
£
i
e
2

%25l sol 4l 27} OhE 2ES) ol ¥ Zeol M ALEE & YES S AR

interactive (o] 3}%)
Python has an interactive interpreter which means you can enter statements and expressions at the interpreter
prompt, immediately execute them and see their results. Just launch python with no arguments (possibly
by selecting it from your computer’ s main menu). It is a very powerful way to test out new ideas or inspect
modules and packages (remember help (x)).

interpreted (QJE] Z 2] €] &)

dlo] = 3= Aupdele] £A] wl o] 1 FRe] B8 A7) = SA T, sl e Ask Y Aoj 7} o]
gz el dojUrh o AL WA Ao R A% Y S WEA FIE, 42 AL AP AL
Stk =9tk 12230 & o A W3] AW 7L AT, AE ZE ol BE A5

AojrEot g2 N/HW A 71 25Ut dlehd = 2AS.

interpreter shutdown (?]E] = 2] g

ol
B

Badiohs 248 We U, ol AL A = HAY A1 AYSHen, Lol el A

FRR UL T2EY 2L BE UFE ANES AR O v Th B3, u)A] 57 &
el 8 F 2Pk A8 42l I A veakrer 21 e e e A 4
Yok $5 A7 5 AgE s IEE T o952 whd 5 b, 27 0] 9 E5HE AU E o]
o 7554 32 5 A MEAUCHES ol ehol Bele] mEolt 47 A S ALH

iterable (o] €] E—]-—)
AHES g o 3
A 53‘: ,dict &2
__getitem_ uﬂ }“1

HE S A= AA. oJHHES d & ZE (list, str, tuple T2
A FE, 9L AAE, _iter () YAEANIE FH}=
e AAEo] dF U

o|H 2 &2 for —Er:E°ﬂ AHgE 9l /\l%Q% 2= = e B 3 (zip O, map (), ) ©
AHEE AU o HEE AATE WA T iter () ol AR AEHE, O 7“}1]4 ]Hﬂl"lﬂ =
EHFUH °lE1i‘ﬂ°lE1L%k of e e ﬂilhi"* FEAUL olHHES AHE S,

lmx&ﬁ
E,IU
E_A.u

HELiter() £ &AW olHHolH AAE A thE 28+ s Uth for"i——e— S PARSK-X
o g i-& EHAJEH/H AR i Fed, FZE B T OJHACJHE FotE ol F (e WS E

Ytk of Bl o B, Al 2, Al E| o B = HA L.

iterator (o] €] & o] €])
dolee 2E-S = AA. o]HHo]HY _next_ () HIAEENIEAHOZ SE51H
LHZ]"GLTneXt ZAGEH) 2EH JE= A EES X}Eﬂqiiiﬁzb]lﬂr o o]/de] dlo
< W= Al stopIteration 2] & F o Uth o] A A, o]E g o] E A= &7

94 BE _ _next_ () HAE=EIZTELS St0pIteratlon o2& thA] 4277 gk Tt ol E # o] Bl &=
olH#H oY AA A S EHF+= __iter () HAE=E 7IE 740] 875 7] wjZell, ole @ o] el =
ol Eol7| % dtal th2 o|HHEES ‘%‘:‘0}50]% 2o oA AHEE = A5y 8%
el o MY olgd o] A Ests ZEY YT (1ist Z-2) ZH oY AA| = iter () FT=E
A A for FZof| AFE T wfjuich A o]E & o] 8 & ThE U th o] & Z1S o] E & o] ¥ of] T 3 A]
st i &, A o e o] ol AFE-H o] A H o]HH olHE EeF A, ¥ AH oA H
HolA ”P“‘J‘:}

typeiter o] T 2} 8 Y& 0] QJ&5 U Th
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CPython =& A} A]l: CPython does not consistently apply the requirement that an iterator define
__dter_ ().

key function (7] )

7] &4 =+ Z 9 o] A (collation) 3=+ A E (sorting) ©] L} ¥l & (ordering) o] AF&-5H = @S 8T+
ZHEJ YT & 591, locale.strxfrm() < ZAY S YA WEE FE 715 d= 0

A& Ut

sto] ) Be EF7k 8 aFo] ol @A A Aol AL Fol=AE Aol A% 7 S
Wrol= AUt} ol AEol+= min(), max(), sorted(), list.sort (), heapg.merge (), heapq.
nsmallest (), heapg.nlargest (), itertools.groupby () O] 2;1"—,;‘1/] D]—

7] 45 wEE v o] Bl s Uth ol & 0, str.lower () FIEE Alo]& & Y=
e A7) T2 AL AvUh AR, 7] F4E Larbda AL O 2 WHE %
%]\‘—1:‘13], O] % /5] ?:] 1/] 1—4—: lambda r: (r[0], r[2]). 5‘5?}, operator.attrgetter (), operator.
itemgetter (), operator.methodcaller () 7} Al 719 7] Sk A XYY} 7] S8 511
AH&-3H= o] T & o] & Sorting HOW TO & H A 2.

keyword argument (7] 9] & 21 z})
A7 E HA L.

lambda (&t}

527 0 g PAAL S £AA 0= THE o F gt Aot I YT F4E BE
—E—‘ﬁ% lambda [parameters]: expression ?:]\4\:]-

LBYL
= 7] Z ol B2} (Look before you leap). ©] T AEIY L TZ 0L} 23| & 317] Ao A Ao = AFA
£AES AT o] 2D FAFP AT hu]E 3, B if 2] EA SAHA ALt
U 28 = oA, LBYL 22 “H7)7 &L <5 7" 2ol A 2 WA 2 A1l Y
t} o & £0], T E if key in mapping: return mappinglkey] ©= AA} Zof, 5}X 2 %3] Ao,
ChE 28l £ 7 keyE mapping) A A ASHE AsHE 4 Y&k o] & o] B o] LEARP H20 2
AgFomn 28 5 AUk

lexical analyzer (]3] &4 7])
Formal name for the tokenizer; see token.
list (B] A E)
g gfol M Al A, I o) FoT B3, Ya td AN 7o) o] 7] 2o, d2 gaE
(linked list) 2 Th= o} 2 A o] 9] wf @3} F-AHE Y o}
list comprehension (2] A E 7 = 2] 3l A)
ARz 845 AR EE AVE A 1 ADE PJLER FHFE T
['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] =009 A]
59 1615 (0x.) S 33k £ALe] P 2ES BEYTh £ A
A, range (256) o d==2E 27 AHEFHYTh
loader (2 T)

An object that loads a module. It must define the exec_module () and create_module () methods to
implement the Loader interface. A loader is typically returned by a finder. See also:

« finders-and-loaders
e importlib.abc.Loader
« PEP 302

locale encoding (27| 217.9)
On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.setlocale (locale.
LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: "cp1252").
On Android and VxWorks, Python uses "ut £-8" as the locale encoding.
locale.getencoding () can be used to get the locale encoding.

See also the filesystem encoding and error handler.
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magic method (9} 2] W] A4 &)
S A= 9 vFA A v e T

mapping ()} 33)
Q199 7] 3] & A Y3} collections.abe. Mapping 0]14-collections.abc.MutableMapping
FA ol ZH 2 o AAH HAEES FA3E A ol AA. 9+ dict, collections.

defaultdict, collections.OrderedDict, collections. Counter%Efﬁ )\HD]-

meta path finder (W€} 3 2 3}2lt])
sys.meta_path & A o] B F£ vlolr]. vE A2 st e 4= dEg vl o FHAF
97 A W U T,
HEel A2 ol 7 £dsl= WA =S US| A= importlib.abc.MetaPathFinder & K H §
Ut

metaclass (W€} S ~)

Telol Sof 2o Aol s Beho o, Bk G, vlol s Behag o) S5 A
WEF S A o] Al AAE WobA] Sej 2B L AYS AU D RR AR A FY 22 9
Y AL /1% AL AT el 0 S UEL AL ALY W FALE UE S
ST AU . T A8 Aol o] £} 15 B At DRk 4D, e Fe A
Ao Soke Y S AT o= HE A4 29 27 (logging), 2 ¥ = HAA ] F7L,
AR A 2, AZE TAD S OE o] g

o

metaclasses | A] O ZA 8 U] &2 28 4~ 95U}

method (W] A &)
el vty Goll A Y= &= T I A dxEAY ojEF 3| =
A WMA A2} (BF self 2L %%"/H ZoA2"dAAAELSFSULL -3 SHA 272 EH
AL
method resolution order (WA= 2 & 44])
AAS 8 $A S 230 B A E A
stol A Al ZE|H o ASH & Eo A

module(.aﬂg)
gfol A 7 223 49 & Gets AA. ZES 499 stolH AAE
Mqu} REE Y Al 93 sejHez zefych

h O

tlo]x 225 YU Th 23 DA RE
5 &2 python_2.3_mroS XA .

o

o}
=]

rlr
)
ul(if
ol
()
o

il
m:ln
m o
fu

[t
FI'F
&
>
oo
i
rlr
i
12
[t
r
i
o,
k
il
o
ot

o] 5 F 7} importlib.machinery.

rlr

w9

module-specs = H A 2.

MRO
A= 24 <A E BAL.

mutable (7}H)
718 AR gro] WE 5 AT a0 & DA FATU 2w wA R

named tuple (V| J & £Z)

“named tuple(] 91 = F-2)" o] 2h ol FIoIA AS8T o] BL o2 HES AL
Qe A G4 gl o] AAA T 5 Yk BE Folu} Ze 0] A8F Tk Foluh Fe ol
275 % 9L 4 A5,

time.localtime () & os.stat () 7F ¥F&3E 7S 2 83lo], o8] YA Hol Y d= TS Utk =
T}2 o] &= sys.float_info YUY T}:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

(TH5 sl el Aol Al<)
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(o] sl o] A ol A AI)

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

QEIE T2 PR (9] o) YTk E, cupreo] A A48 o] 5 B WES Fojo)e
ARt F 2 YR U IE FE2 WE 5 dsUrh ol ;’EH" A3 2738 A, typing
NamedTuple = A3t A YV HE 2] T4 collections. namedtuple O 2 9UE 5 A5t 2219
AR 4G FAGAG R A AE FEoI A= 2L 5 Qe B A 2 A ES 2obalrl

)

HP7E A = a4 ol 302 99U R FAFUTh AAlo SHE ol & 37 (A= olA)
B A2, A 4§ 3 UGGk o8 FLE o5 S

o= uiltins.open I os.open() < 159 o] & F 7o

A o] B TUNEAR BRHNA BEoIA ASAR §4 WAl
E%% ZUt} oS £9], random.seed () =+ itertools.islice() Bt 2H 1 T

random ¥} itertools 2 EO| 95 +HEH IS 0] o &5 & U o

namespace package (]S Z 7} 3] 7] #])
22 AB 7| A 52 AE oy 75 ste 9714 ol F 2 37 A = A4 AV /e
?E a1, 53] __init__.py Fdo] glenz A+t 3 7] 4] 2k HE Ut
Namespace packages allow several individually installable packages to have a common parent package. Oth-
erwise, it is recommended to use a regular package.

ru]n
2
et
oY
o

For more information, see PEP 420 and reference-namespace-package.

2E X HAS.

nested scope (ZHH A7 =Z)
SR ALY oA AP E FRote 5Y. & 50, 2 T W R A Fod 4+ vbzd o
Y WMAES BxT 5~ UG FHH AnZE AR E S A B, S 57
Stk Zol Fojalof Fith Al M5 G e AT xo A 2T HUT BHRIA
A MEEL A o]F Tl A 92 FUTh nonlocal L M ATz 2= AL 3T}

new-style class (7+ 28} S ~)
Ao mE 22 Aol AEH T e Teha WA oA ol F. 27]9) shol W WA A=
QA FAetd EFd AW slots. ,YA2TAYHH, T E, _ ge tattributei(),‘g‘iﬂ/\uﬂ/\%c;
el WA =S 2o sholde) AEa chE A5 5S AET 5 U

object (7 A])
FH (EYREU ) & 230 54 (A E) o] BH BRE dlolE. 3L BEE 7w ZH~
g FEFAHA Wl FRAY YT

package (2] 7] A])
ANEBE RESOIUL AARLE A B 37 1%%
_path_ O|EEREZ} Q= shold REIL
B3t 714 ool 27 74 £ HAL
parameter (7f] 7] *H 4>
ﬂf(wLwHC)ﬂqﬂﬂvﬁvwg%¢
2 dEE. A T/ wi7HS7 sy Th
o A XA-71 Y = (positional-or-keyword): <] =] 1A} 1} 7] 9 AR AGE = A= AARAE AT
oE

=4
Uth o] Zlo] 712 FEje] mizi s d <ol tholl A foo 2k bar:

= 017 (E o AS AAE) B AHSHE ]S

[def func (foo, bar=None) :

;

o A X-A L (positional-only): 9 X 22+ A|-Z=2
B Aol W AAS B ) BAE TR
X1 posonlyl T} posonly2:

AT ARE AR A A8 A
LR A9 Ao oIS Sl ool
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[def func (posonlyl, posonly2, /, positional_or_keyword): ... ]

o 71 =-A§ (keyword-only): 7| =2 A2 = = AAE ABFUTh 719 =-A-8 w74
e o Ao o] mizh e F5 oA ol shube] ZFH-A A wif e+ & It 2 23 A
Aol 4= syt A& 59, th2oll A kw_onlyl 2} kw_only2:

[def func (arg, *, kw_onlyl, kw_only2): ... J

o 7}R-91 2] (var-positional): (T2 v 7H HFoll o] 3| A] o] m] vholZof 31 9 %] QA=RF=l T 3h)
11115‘ T AEAA A=Y Y9 AA2E ARG FUTE o)A M= i S o] 5o
5 gl 294 ZE 5 Uth & S0l thxoll Al args:

[def func (*args, **kwargs): ... }
o A9 (var-keyword): (FE WA M4 ) 3)A] o] v] wopS ol 719 S SIS0l B 3l)
AZE % gl Fel9l A5 9= P A M T
x5 ol FojA BoE A5 U oS 5ol A9 Aol A kwargs.
WA= A A AR A3 7| 2B ofygt AR FH o] A A4 AR AR S = A5
ek,
Ol 2} o] 7] &=, o1z} ufj 7| 4= 9] 2}o]of] 1} 2= FAQ A&, inspect .Parameter =22, function

A, PEP 362% EH]L.

path entry (3 2 A E2])
BRI IIE 7 AEE S RESS ZY] A6 Fushes dxE A= A st Fa.

path entry finder (7 2  E 2] 5}2lt])

sys.path_hooks ol = ¢
T HES F NS o

path entry hook (A 2 JEZ] F)
sys.path_hooks 17/]-/_\501] %1“5 %E{%?_Eﬂ, J—i;;g 733 OIHEE] oﬂ/\-] E%‘% 7_%]"15 ‘ﬁ‘——?,_- ?3]'_1__7 %]\E]’Eﬂ
AR dER Il E FHF UL

path based finder (7 & 7|4} 5} Q1)
712 v et A& 9l H & F ol Y2 E FE A RES FsUTh

path-like object (7 2-F 24 A))
gd Al2" AR5 Udetll= AA. A2F AA= A2E YW+ str Y bytes A A o] A
U os.PathLike ZE2EZE T H3E= AAYYTLE os.Pathlike ZE2EF S A Y3+ AA &=
os.fspath() &T& TS A str U bytes 3t A|2Hl 22 W ¢ 5UTh thal os.
fsdecode () & os.fsencode () = Z+ZF str YU bytes 235 HA3=d A2 4+ I5 Ut} PEP

S192 =94 lF Ut

PEP
Sho] 4 7} A A <k, PEP=
Ao Aze )5S A

< AE AFsloF

Tpol W AFYE o FEEAFFA Y sfold == 1 = T
B3le AA EA YUtk PEP+ Al ¢t 750l tid 2223 7] A

PEPL %8 A28 752 A QSha £Ao) B e AR U el 982 2 3km sho] o] Soizt 47
A4S FAR BEY A8 712 W AUZS AU PEP A4 AR AR E Yol A o) FE5
W oA B4 2 A ge] ey

PEP 1 ZZ3HA 2.
portion (3Z4)
PEP 420 o A 2] & A &, o] 374 571 o] o] upA sk shtke] v el efol) ol gl st £
A% ip 5ol AFH £ 2w BT,
positional argument ($] 2] <1 2})
AALE HA Q.
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provisional API (Z}?ﬁ API)

T API= RE efolHe2|of 3 oY Bgo e fE 55 Aleld Adv °]Ehﬂ°]’\«1
LEV} oA A= Al = oA wh FE A o] ghaL ﬁ/\]lﬂ < 3k 3ol /A=

37 B A 0] 4157 G WAl Aot 5 druich. 2 WAL
£ o2 AU — APIE T o7 Aol $2 iaha 22 A el 5o
A<
7 API| A 2 2%, A T 3HA] o]
’-%‘ d wAlSol el A S84
o] Aat= ZF gholH el g7t &3 A
RE YT o A4 2 82 PEP 4

provisional package (%73 3| 7] )
T APIE BA 8.

Python 3000 (3}o] % 3000)
phold 3.x wl 3 2hQle] B r (W 39 w271 W wjef o] o] ok7] | AJ o] vhE o]l o] Folt}) o] A
< “Py3k” 2 9 27|% Ut}

Pythonic (3} o] #t}-g-)
TFE Qo] B o4 LA AT EE 851 H TEE T AT 014, kol Ml Aolol 4 A7 A= Al
S = oA S L ko] Bt ofoltlo] L} IE 27% o] & Sof, sol Well A A1 2 o]t L
for & AL83 A o[ Ee 2o BE RAR $HoE AYUTh ThE BE Aot oY FHe
FHE] OB, shol del A%5HA] UL ART L A 7 AL E B AB A= T ok

{for i in range(len(food)) : J

N

print (food[i])

B 2E, shol Atk Wy £ o] Itk

for piece in food:
print (piece)

qualified name (g 73} o] &)
nEo A AFZA RE AH e, T, WM o2 RS HolZ: Jog
2 o] 2. PEP 3155 o A] Ao Fuch 249 3ot Feh 2] 4o, A5tstd o] 22
o] 2% 24Utk

>>> class C:

class D:
def meth (self) :
pass

>>> C.__ _qualname_

lcl

>>> C.D._ _qgualname_
'C.D'

>>> C.D.meth.___qualname
'C.D.meth'

L

J

252 7He7]leu AHeE wl, &3] B34 ol & (fully qualified name) & 2 F- 52 9| 7| A &<
23 A RER = 7@2& EZH o] &S 9 gyrt}, o & E0],email .mime.text:

>>> import email.mime.text
>>> email .mime.text. name
'email .mime.text'

reference count (&= 315°)

The number of references to an object. When the reference count of an object drops to zero, it is deallocated.
Some objects are “immortal” and have reference counts that are never modified, and therefore the objects are
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never deallocated. Reference counting is generally not visible to Python code, but it is a key element of the
CPython implementation. Programmers can call the sys.getrefcount () function to return the reference
count for a particular object.

regular package (3 3l 7] A])

_init__.py Y-S =3t tHH L} 22 A5 A 37 A]
o] Z7FI A A & BHAM L.

_ slots___
ZYPA YR AA, JAHAEYREES A3 LS )] AAst L AAbA g S
AA oz v 2 el 5 @ﬂb‘v§§~tkzﬂ%ﬂ%%VWhﬂﬂﬂﬂ%%ﬂiﬂ”%?
717k & 7l th2 & Holgha, 2o Wi 7e S8 e aoA W o] dAEAT} Q= Wb
AR = Aol E5YTH

sequence (X] @ 2)

__getitem__() & uﬂ/‘i £ 53l A APBAE AE S WE 84 AANAE A Hotar, AlEAY

dolg E8F+E_len_ () |l 153 oot olH e B BE WA EAES Yl B Y, 1ist,
str, tuple, bytes 7} O]AWD} ict EESF_ getitem_ () I __len_ () = A Q3R T Z3] 0

B o)Al Q2] 9] 6 4] 7hs 7B A7) Wl Eo] A AT b et v o 2 HFHE ke A e
3o gt

collections.abc.Sequence FAF Hlo] A AL getitem () I __len. ()2 dojA AR
Z 23 o] FH o] A2E A F}=Hl, count (), index (), _ _contains__ (), reversed_ () = &7}
U o 2 AL AE PAY BE register ) & ARAA BAHCE 522+ U

ek A8 WALE 2ol o3 AR EA S, B A A4S 3 2.
set comprehension (g 7 = 2] 3 A)
ﬂﬂﬁ%ﬂ%t&iﬁﬂ4%$§ﬂﬂdﬂéﬁg%iﬂﬂ%%La%ﬂ
= {c for ¢ in 'abracadabra' if ¢ not in 'abc' '
U t}. comprehensions-& #2344 Al 2
single dispatch (A 2 t] A3 x])
TFdo] e ARFY] Fof| 712 AAE = Al E g gav] X2 g FE.
slice (& &}o] )
BE AR ) AE TP AR, Sefolat AR ADYE /S AL A wE ok
variable_name[1:3:5] A §, [] ¢tollA] o8] 7| A& FE8E FFYth ZE (HE 2
AYE) Z7H2 WH AL E s1ice AAE AT TH

soft deprecated (2F3s}A| H =] =)
A soft deprecated API should not be used in new code, but it is safe for already existing code to use it. The
API remains documented and tested, but will not be enhanced further.

Soft deprecation, unlike normal deprecation, does not plan on removing the API and will not emit warnings.
See PEP 387: Soft Deprecation.

special method (54 WA &)

gpoldo] ol ojH A4S, G 22, AP D FAHCE FEHEHAE oJH HNEE F
e BEZ AJFStAL ZUhE o] 52 2L 55U th 55 v A =& specialnames °f 4] & ¥H5 0] 4]
S

statement (F&3})
BHE A9 E (9 “BE(block)”) E FATE REAUT. BFL w34 oA A P=S
AH-g- k= o 8 7}21 TZ2E FY g yth 7H if, while, for.

static type checker (3 2 & 7 x}7])
An external tool that reads Python code and analyzes it, looking for issues such as incorrect types. See also
type hints and the t yping module.

strong reference (7}l 2+ %)
In Python’ s C API, a strong reference is a reference to an object which is owned by the code holding the
reference. The strong reference is taken by calling Py_INCREF () when the reference is created and released
with Py_DECREF () when the reference is deleted.
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The py_NewRef () function can be used to create a strong reference to an object. Usually, the Py_DECREF ()
function must be called on the strong reference before exiting the scope of the strong reference, to avoid leaking
one reference.

e gx T HASL.

=

text encoding () A E 2137 ¢))
A string in Python is a sequence of Unicode code points (in range U+0000-U+10FFFF). To store or transfer
a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as “encoding”, and recreating the string from the sequence
of bytes is known as “decoding” .

There are a variety of different text serialization codecs, which are collectively referred to as “text encodings”.

text file (Bl A E 3} <)
sz AR D £ A ) A, $5, Ao HAL A2 ol= AY el 2=

on/q]/\g].jr_ HAE o %Z}E;qa]b-h/]\;} Eﬂ/\E _1].01_4 ocﬂi%e_qiggx_g r' e
2494 9+, sys.stdln, sys.stdout, i0.StringIo & A2EHAE E 4 95T
o= AR A7 B 932 4 9t e AR o) hAA L vhol U] 512 ® BEFAL

token (E2)
A small unit of source code, generated by the lexical analyzer (also called the fokenizer). Names, numbers,

strings, operators, newlines and similar are represented by tokens.

The tokenize module exposes Python’ s lexical analyzer. The token module contains information on the
various types of tokens.
triple-quoted string (3% w}3 & ¥ F2}¥9)
w3 () Y A2mEE C) Al N E SR 4 =% stue Fe A A G Ol Qi
4R ol A A L2} gt o7 o= 54 e e s
T 2
ES

m&
L
ol
Ja

715 & AlgatA = FA T, oY =
Yz s #2314 ?Ml AT F UEE 5, AZF BAE 22 Gk o o 23
Aed, E2EHS L] 53 L2 It

type ()
vlol W A Q] F2 270l ofH F 7 AAAANE BATUH ZE AA=Fo] A5tk AA Y
g _class_OJ PHE=R °“*ﬂ“f‘¢ A AU type (obd) B & 5 AF

type alias (& o] dg]o]x)
F= A A Q) sto] Rt A= B9 59 0.

g ol Qefolat o AES deslshe o - 8FUTh o 8 S

def remove_gray_shades (
colors: list[tuple[int, int, int]]) —-> list[tuple[int, int, int]]:

pass

£ e 2ol § 971 471 Bs 4 5 Uth

-

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:

pass

0] 7]1%5S AWl typing T} PEP 4845 F 2314 S

ERE B o i Ui kel ZIdi s = 2 AR sHE of =E ol Al

A stol o A ZANH A= FA T, A & Aol 78ttt EEHIDES)
°

A= E
A9 "4 ALdsta, A9 Ay, Zd
get_type_hints () & A}

o] 715 & A9 typingd} PEP 4845 Fx 314 2.
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)

Jéoioﬂg]. Eﬂ/\E/\ansH@':o‘% E;.l‘?l_l:]]_/_\_ﬂ%g%x]—
o719 WA EA el \r. F7H4 e AHgel BIIAE bytes.

EP2782}PEP3116 BEAMe

=2
[e) [e] L=fie) =
e 22 A2 27 &

el \n, A== A

":J/AQ

variable annotation (‘14> o] = €] o] A)

A5 2 s REe of o]

W4 e 2o o2 HE o wEo]de ) oS A8 AguT

class C

field: 'annotation'

M5 ojeHolde dudor 9 A= ASPUTh o8 So], o] WAt ine G AL A0E

BBl

[count: int = 0 J

Ha o] mH o] £ -2 A A annassign ol A A g o

o] 7]5& At 3h4 o] - H o] A, PEP 484 I PEP 5262 #2334 8. =3 o] B o] A 2H4] o
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C.1 AZEQ0{Q A}

Python was created in the early 1990s by Guido van Rossum at Stichting Mathematisch Centrum (CWI, see https:
//www.cwi.nl) in the Netherlands as a successor of a language called ABC. Guido remains Python’ s principal author,
although it includes many contributions from others.

In 1995, Guido continued his work on Python at the Corporation for National Research Initiatives (CNRI, see https:
/lwww.cnri.reston.va.us) in Reston, Virginia where he released several versions of the software.

In May 2000, Guido and the Python core development team moved to BeOpen.com to form the BeOpen PythonLabs
team. In October of the same year, the PythonLabs team moved to Digital Creations, which became Zope Corpo-
ration. In 2001, the Python Software Foundation (PSF, see https://www.python.org/psf/) was formed, a non-profit
organization created specifically to own Python-related Intellectual Property. Zope Corporation was a sponsoring
member of the PSF.

All Python releases are Open Source (see https://opensource.org for the Open Source Definition). Historically, most,
but not all, Python releases have also been GPL-compatible; the table below summarizes the various releases.

HY = =t o= 2 o IS YN GPL-compatible? (1)
09.0~12 n/a 1991-1995 CWI yes
13~152 12 1995-1999 CNRI yes
1.6 1.5.2 2000 CNRI no

2.0 1.6 2000 BeOpen.com no
1.6.1 1.6 2001 CNRI yes (2)
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.0+1.6.1 2001 PSF yes
2.1.1 2.1+2.0.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.13 2.1.2 2002 PSF yes
2.2 o)A 2.1.1 2001-& 2]  PSF yes

0 Fx

(1) GPL-compatible doesn’ t mean that we’ re distributing Python under the GPL. All Python licenses, unlike
the GPL, let you distribute a modified version without making your changes open source. The GPL-
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compatible licenses make it possible to combine Python with other software that is released under the
GPL; the others don’ t.

(2) According to Richard Stallman, 1.6.1 is not GPL-compatible, because its license has a choice of law clause.
According to CNRI, however, Stallman’ s lawyer has told CNRI’ s lawyer that 1.6.1 is “not incompatible”
with the GPL.

Guido®] A= 3}of| o] Wi ZZ 7hsstAl e W2 o7 A B AAE o Al AAFEH U T

i

C.2 mlo|Mol| HMIASIHLE AF23E17| I8t 0|2 24

Python software and documentation are licensed under the Python Software Foundation License Version 2.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed under the PSF
License Version 2 and the Zero-Clause BSD license.

sho]mol S5 Q4 £z EFofol i T2 2ol M AT A 88 U Th ehol Al o % 2ho] o] o o}
= 2= 3 YA gU ol @ ehol A BeAE 2B

Ol FZ3IAA L.

RS

l

of ]
]

C.2.1 PYTHON SOFTWARE FOUNDATION LICENSE VERSION 2

[N

This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using this
software ("Python") in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to.
—Python.

4. PSF is making Python available to Licensee on an "AS IS" basis.
PSEF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
(TH5 sl el Aol A)
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Agreement does not grant permission to use PSF trademarks or trade name in a

trademark sense to endorse or promote products or services of Licensee, or any

third party.

8. By copying, installing or otherwise using Python, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0
BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,

BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license

to reproduce, analyze, test, perform and/or display publicly, prepare derivative

works, distribute, and otherwise use the Software alone or in any

derivative

version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS"
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED.

basis.
BY WAY OF

EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

OR THAT THE

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,

MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF,
ADVISED OF THE POSSIBILITY THEREOEF.

EVEN IF

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects

by the law of the State of California, excluding conflict of law provisions.

Nothing in this License Agreement shall be deemed to create any relationship of

agency, partnership, or joint venture between BeOpen and Licensee.

This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a

trademark sense to endorse or promote products or services of Licensee, or any

third party. As an exception, the "BeOpen Python" logos available at

http://www.pythonlabs.com/logos.html may be used according to the
granted on that web page.

permissions

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research

Initiatives, having an office at 1895 Preston White Drive, Reston,

VA 20191

("CNRI"), and the Individual or Organization ("Licensee") accessing and

(T2 sl ol Aol A1)
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otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013".

In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.
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C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON DOCUMENTA-
TION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3.1 HEM EQ[AH

The _random C extension underlying the random module includes code based on a download from http://www.math.
sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the
original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without

(TH5 sl el Aol A)
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modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C.3.2 A3

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate source
files from the WIDE Project, https://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS "AS IS" AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
(TF& sl o Ao A %)
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DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 H|S7| A2 MH|A

The test .support.asynchat and test.support .asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 F7| &g

http.cookies E Tha 22 2| AMg 23t

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>

All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,

WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

(Th= sl ol Aol A1)
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C35 A3 =X

trace RES T3} 2L 72 AFS TPk

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode X UUdecode g4

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

(TH5 sl el Aol A)
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Modified by Jack Jansen, CWI, July 1995:
— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.
— Arguments more compliant with Python standard

C3.7 XML YA T2 A &=

xmlrpc.client R E2 U 22 FY AHS 33 oh

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

The test.test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
(T2 sl o] Al ol A1)
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MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BE-L kqueve QB 5 o] 2ol thal T3} 22 Fo) AL ERFTH

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

AFUTh of7]ell& tha 7 2 W&ol 23H o] d5uth

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

</MIT License>

Original location:
https://github.com/majek/csiphash/
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Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} dtoa

The file Pyt hon/dtoa. c, which supplies C functions dtoa and strtod for conversion of C doubles to and from strings,
is derived from the file of the same name by David M. Gay, currently available from https://web.archive.org/web/
20220517033456/http://www.netlib.org/fp/dtoa.c. The original file, as retrieved on March 16, 2009, contains the
following copyright and licensing notice:

/****************************************************************
*

* The author of this software is David M. Gay.
*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

**k*************************************************************/

C.3.12 OpenSSL

The modules hashlib, posix, ss1, crypt use the OpenSSL library for added performance if made available by the
operating system. Additionally, the Windows and macOS installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release, and later releases derived
from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
(Th= sl o] A of] Al%)
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direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
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worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

Submission of Contributions. Unless You explicitly state otherwise,
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any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured
—-—-with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
(TH5 sl el Aol A)
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a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes C extension underlying the ct ypes module is built using an included copy of the libffi sources unless
the build is configured ——with-system-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib
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Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler
This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.
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C.3. Z&HE AZEQ0{0l CHEt 2fo|MA L S0l 91

Hl




Python Setup and Usage, Z!2|A 3.12.11

(o1 sl o] A ol A Al <5)
Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash
tracemalloc o &8 AH&5 & s A] Blo] B9 732 cfuhash Z2AEE 7|uto 2 gy

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.17 libmpdec

The _decimal C extension underlying the decimal module is built using an included copy of the libmpdec library
unless the build is configured ——with-system-1ibmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14NHIAE AQIE

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the W3C
website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause BSD license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
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DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/sox/files/
sox/12.17.7/sox-12.17.7 tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users may
copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

Sun source code is provided with no support and without any obligation on the part of Sun Microsystems,
Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE
OR ANY PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special, indirect
and consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

Parts of the asyncio module are incorporated from uvloop 0.16, which is distributed under the MIT license:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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