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CHAPTER 1
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CPython Q1] = 2] B} = W2 £3} $7 o) A thakat 442 24U th
CPython 7-& AHAl: Th-2 89 Y& & A A= thE & A5tk A g W82 implementations 72 814
Al L.
m| >
1.1 BH &
doldg TET U O FASL AR T 5 ATk
’python [-bBdEhiIOgsSuvVWx?] [-c command | -m module-name | script | - ] [args]

22,71 I S Al e 3 239 E S5 YUY

’python myscript.py ‘
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HTf 31y REo =, A7) Ao AA d8e 7= 24U
A o] & 5 J Bl 2l Eof] ofsf 2ulH = gAY 52 FEFYH AMEE ZE AR sys.argy
Z 28Ut - A AA 84, ME AT HE O(sys.argv[0])S T2 228 W3 sE AL gol

frofatAl s

—c <command>
command &] 3ol H T E A
Qw5 m=ol A2 o] A8 BME ofv) 7} gLk
o] §AE FW,sys.argv 9

Z7bgr e (2 e e ol 9)

commandE QAALZE ZHAF o] ¥l E (auditing event) cpython. run_command

sys.path & A|Z F-3

rlr s

LA Y o}
-m <module-name>
A2E o]29 REL sys.path oA AAE T 2 WLES  main  BREZ A AP ch

A7 2% o107l whol, A HAA(py) & FA Gholok FUT R oI FL HEE Aef shol
| 25 o] Zolofof A gk, T @] G4 o] & FASHE AL ohd U (& o, ol EE EF
IS Hete 2E Y5y

5171 015 ()5 323074 TR = 389 ek Ak 28 )4 9714 ol ol AT W, ATz el
£ <po> . main_%um;gzﬂs@wq o] 522 JEmelE o 23 YE AxE A=

Fa: o] gAS WF EEolU A RENEAHEE et ol AS2 ol B 3dg 2 QA
7l mWEAdUTh 2, A s shdo] gle AHd Aodd REolE A8 AHEE 5 s
o §41& FH, oy argy o) 3 WA S0t wE A AR A=A G (2F A e Sl
£ WA BAE 0% AU, o § A3 A 2, A F A ) sye.path o) A2
B R F7bg Ut

2R % A3 sys.path 7 @A) o] @ e 2] L} AR AF9] site-packages T ®l E] 2] S L 3}H51A] o=
A BEN 22YEES ABT 5 JHUTH BEPYTHON: 374 W45 FA P YT

W xE oY R AIHER AYT W TEHE ZE7E0 AF U T Al E timeit
EEdYth

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

python -m timeit -h # for details

module-name< QA2 ZHA} o] ¥l E (auditing event) cpython.run_module< Al Ut}

© B7]:

runpy.run_module () 3}o]% FEJA AP AT = F5T 75

PEP338- RES 23 ER 2335}

HA3 1A A _main_ AB RESAFT 7|7 o5 AFT 5 AFUTH

WA 34004 | o] F F W7 A= AAH Utk

#E Y8 (sys.stdin)olA BHS 5Uth EF 4ol BHuldold, i 7FFAH o7 A&H T
ol ¥ & FH, sys.argv ¥ A AR 24E " ol Hi, AA A E 27t sys.path & Aol F7F
=N

o1z} ¢l o] ZHAF o] ¥l E (auditing event) cpython. run_stdin& 2AAA YT

4 Chapter 1. H™H =1} &34
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<script>

Ei:‘i-“ ]/\,9_};]0 2;{] orow —; 7}___5'_}\12-10 -1

script o) 71 spol W FEE AU seripr = o)W F Dol _ main_ .py o] SojY=
qﬂﬂﬂ‘)r _main__.py 3}9& 233 =zip LS 7HE 7= Y A" AZ (B Ad) o oF

By EoA FolI 2T YHE o] o] HYTh

& = X3et= t A E 87t sys.path o AJZ
E o] F9°] sys.path & A|Z o] 719 1,
45
I FAE& A8 sys.path 7} if’-%] E “4 2 B 2] U AF-8- A1) site-packages U B 2] & 3
e e REolA ~aYeg AW 4 UL UTh RE pyTRON: 87 WA E FAT UL
filename & AX}Z ZHAF o] Wl E (auditing event) cpython.run_file& WA A Yt}
o] B7):
runpy.run_path() 3}o|% FE oA AH AMET = = 55375
NEEERDEEERE

,sys.argv [0

o — v

R 1=
t) & E g 7} sys.path 9 & 2718 Yt} E3 %ﬁ%oﬂ/ﬂ A& 7158k 7 ¢ (rlcompleter-config & 3%
shAlR), § &4 9 slaE e Ao AFsow FASH T

¢ BW7):
tut-invoking

WA 34 A A | BTS2 E e WA A B,

Fold HAWMTE st FEFUN =9 o+ th=3 25 Uth

Python 3.8.0b2+

% W AR, et ol e Be F71 AHE APk

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

WA 3.60] =7} -vv -&A.

0g
o
Y
(3]
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113 7|El M

-b
bytes Y bytearray & strd}, bytesE int G v ] 215 gUth FHo] F W FoAH
(-bb) ol E F Utk
WA 3.50 4 HA: bytes & int Bl W= ALk

-B

FoAAH, FolHe &2 BES IE

= @ pye FdLe 21 A gxuch
PYTHONDONTWRITEBYTECODE & ZrZ A Al L.

——check-hash-based-pycs default|always|never
S A] 7149k .pyc Yo AZ 5 ZE Ao ) pyc-invalidation S FZ3HA &. default & AR,
AAF 3 01 2 A 719 whol £ 1= A shle 7] of o whe} 84 o) AARE U T always
2 A4, ZE Al 718 .pye LS, AAZ A0 AAE S 7He A 4L, T A 3HY of] o 3
fE 0] AN YT never 2 AW, HA /1% pye ShLe G £ Lol ol 54 o]
A= A g5yt

EFl AW )8 . pyc 5] ofu] o] §41e] GRS WA FEviTh

-d
A g7 28-S AUtk (R d A wet AE 7S 918 7]5 U Tth. PYTHONDEBUG & 2
S A L.

-E
AAEYE T J= EEPYTHON* 87 H4E FASEUt) o| & 59| PYTHONPATH £} PYTHONHOME.

-i
2THEZFA AA JAAR A A o FAH0o] AL H W, sys.stdin 7FEH VYR Ho|Z] S %,
~2AYEY P S AP Fof 3P = AYF Yt PYTHONSTARTUP 3H & 214 Sh5yTh
1AL 2ATEA AT UAND W A W} oE B0l F AASE H F8T F ds
PYTHONINSPECT & FFZ 3 A 2.

-I
AgH REZ stol M-S APt o] 22 EGH-E9sE FAIH 02 AZ3tt ] RE A sys.
path & 23 HE tjd ¥ 2 AF& A9 site-packages U] A B 2] & £33} A] k5 Ut BE PYTHON*
27 MeE AP A8A7} by =S FAsHe A RG] A Rk Aol R3tE 5
sl itk
WA 3.40] F7L

-0
assert &7 __debug__ 9] grell that =R I =5 A AFYTE .pyc &7} kel Lopt-1 & F713}
of AntdE (blo]E T &) 99 o] 52 FESH T} (PEP 4888 X &}AM 8). PYTHONOPTIMIZE &
CES RS
WA 3,500 4 |73 PEP 488 o] 2} .pyc 9t E S ATt

-00
0% A§3n S2EYE WAk pyc FFR ol Lope-2 & 2715 Ak W(alo|E =
g o5 & JHDP (F= PEP 4882 x5t 8).
w4 3,500 4 W 7: PEP 488 o] wle} .pyc WS s Ao

-a

N3y REAME AZA HA WA A& FABHA] k5 YT
B A 3.2 =7}

6 Chapter 1. H™H =1} &34


https://www.python.org/dev/peps/pep-0488
https://www.python.org/dev/peps/pep-0488
https://www.python.org/dev/peps/pep-0488
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-R
ShA] 291 2kE Ayt o] FA2 PYTHONHASHSEED $7 W7k 0 02 A4 9 -t 2347}
Asyth A FAH S 72 o2 B35 7 W= Pyt
ol A w2 sto] Az, o] Aol A FHBE AA, str} bytes AA ] __hash () Fhel ol
2% 5 gt e “SE )" YTk A shold 22 A~ ol A 45 £45 A8, B =
glo] A3 Zhel = Oﬂzz}—? s Ut
Hash randomization is intended to provide protection against a denial-of-service caused by carefully chosen in-
puts that exploit the worst case performance of a dict construction, O(n?) complexity. See http://www.ocert.org/
advisories/ocert-2011-003.html for details.
PYTHONHASHSEED & S| Al A= Al 8l A gt AT 5 oA ot
WA 370 M o] ALt FAIFHA gFUTh
B A 3.2.39] 7}
-s
“I 2 *f site-packages === & sys.path o 7134 &5t}
o B7]:
PEP 370 - A}-8- A} site-packages T] 2 E] ]
-S
site w59 L=} o] mEo] FUTE sys path of Aol= T 22 AN =
g site 7} UrvOﬂ YAHor dxEF 0k o] 23S H]%’“QQHD} 24571 5 Yot site.
main () = ZE3HHAIL).
-u
stdout 3} stderr 2 E & W Y3k FEF BEUTH o TAL sudin AEYoNE FFE v A U
Y,
PYTHONUNBUFFERED & ZZ3}A 8.
W 3.7 4 W7 stdout 3} stderr 2E T O] BIAE A S2 o)Al M H Y H A dF Ut
-v
Print a message each time a module is initialized, showing the place (filename or built-in module) from which it
is loaded. When given twice (-vv), print a message for each file that is checked for when searching for a module.
Also provides information on module cleanup at exit.
WA 3.109)| A ¥ 7: The site module reports the site-specific paths and . pth files being processed.
See also PYTHONVERBOSE.
-W arg
Warning control. Python’ s warning machinery by default prints warning messages to sys.stderr.
g Hed AL AL BEE BE 0] F2A 54 A4 A4S FUD (184 gow
NEAOE TARE FREAE):
-Wdefault # Warn once per call location
—-Werror # Convert to exceptions
-Walways # Warn every time
—Wmodule # Warn once per calling module
-Wonce # Warn once per Python process
-Wignore # Never warn
The action names can be abbreviated as desired and the interpreter will resolve them to the appropriate action
name. For example, Wi is the same as ~-Wignore.
The full form of argument is:
1.1, HHA = 7


http://www.ocert.org/advisories/ocert-2011-003.html
http://www.ocert.org/advisories/ocert-2011-003.html
https://www.python.org/dev/peps/pep-0370
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—-X

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: Deprecat ionWarning). 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.

Multiple -7 options can be given; when a warning matches more than one option, the action for the last matching
option is performed. Invalid -7 options are ignored (though, a warning message is printed about invalid options
when the first warning is issued).

Warnings can also be controlled using the PYTHONWARNINGS environment variable and from within a Python
program using the warnings module. For example, the warnings.filterwarnings () function can be
used to use a regular expression on the warning message.

Z} A 8F W &2 warning-filter 2} describing-warning-filters £ ZFZ 514 A] Q..

HR) 22 A HojA, FU2 0199 A9 #1cmd & AR 4= QA FUth o] 2L DOS
ack) S 913k A YUtk

st 73 54 34 A8 ol 5 of Q5 Ut CPython2 A th-33} 22 7Ha3t = F o gt
e —X faulthandler = faulthandler & &4 33t}

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

e —-X tracemalloc € tracemalloc EEE A}2 5l vo]lH H R aF A A Zg T}
7]1;(4 o=, 7].7<1— ;]:L Egﬂcﬂu} i;q_,] Eaﬂo]/\anoﬂ ;qx]-Elqr,]. NFRAME _LE}](%}_,] Ezﬂo]
23 e g 2AS A Z5H Y -X tracemalloc=NFRAME 2 A}2-3FAIA] L. A3 A H =
tracemalloc.start () S IFXRSHA L.

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

o X importtime & Zt YZEZIFulv}t e8] A=A RS Uth 2 E o5, ¥ AIHEHE
PZE X, AA Al 7*(%’& YxE A2 BAFUT o5 ir’ﬂlE & ZEIOHNA =
o] A 4 Yo FoFFHAI L. ¥ AFRHL python3 -X importtime —-c 'import
asyncio' YUth PYTHONPROFILEIMPORTTIME & ZZ A AL

o X dev: Fto|H N R EE B3} 4], 7| BRA 8 B35t ol YT H F7HA QL A A
2 AE E U

e —X utf8 enables the Python UTF-8 Mode. -X ut£8=0 explicitly disables Python UTF-8 Mode (even
when it would otherwise activate automatically).

o —X pycache_prefix PATHE .pyc $¥4ES F& EF Ao A AH tdHEE FER 5=
W Ego 2T = U} PYTHONPYCACHEPREFIXSE ZFZ 34 Al L.

e —X warn_default_encodingissues a EncodingWarning when the locale-specific default encod-
ing is used for opening files. See also PYTHONWARNDEFAULTENCODING.

Chapter 1. M =1}
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of

F Y= ek

o
]

3t sys._xoptions AU EE T3l 499 @2 At =
WA 32004 M —xFde] F7HE A5 Yt

B A 3309 7} -X faulthandler SA.

B A 340 37} -X showrefcount & -X tracemalloc 4.
B A 3.69] 7} -X showalloccount 2A4.

WA 3.79] 7} -X importtime, -X dev, -X utf8 3A.

B A 3.89] 37} -X pycache_prefix M. -X dev 3L oA io.I0Base T A} A close ()

o918 =1 gk,
WA 39904 BA: X dev§HS AHg ], £A Jdmg v n

A3}
-X showalloccount 34 °] Al AE 54T

WA 3.109] &7} The -X warn_default_encoding option.

rO

A ALl A encoding T} errors Q) AFS

WA 3.10.79 57}: The -X int_max_str_digits option.
WA 3.9 4 H A= A5 th HA 310004 Al AS A5 Th: -X oldparser 541,

1.1.4 ALEsliME 2 El= 54

-J
Jython o] AR-&-3F7] $13 o oF5 15Utk
12 87 4
o] 23 WS ol FA FF= 1, -EL}-10]9) 9 W& & 29X HT WA Ag Ut S=5td
W E 29 A7 EA fgol A A o] FeE Yyt
PYTHONHOME
EE stold soludee ANE AAFUG ARAOE eolHe et prefix/
lib/pythonversion 3} exec_prefix/lib/pythonversiono Al A ME =4, prefix <
exec_prefix—=2dx oJ&A ¢ tydE o), E t} 7| EZEE /usr/local YUYt}
PYTHONHOME ©] shute] vl e g & AAFEYE, 1 %}: © prefix % exec_prefixE 25 thA g}
o] Uldl o} kS X A3 W, PYTHONHOME & prefix:exec_prefix & AR A| L
PYTHONPATH
R e A1 3 A2 H AL, §E A2 pata o} 2GS 140 KT A
ol os.pathsep (A& €91, 2NN 28, A= AMER) &2 FEF Ut EA8HA
e et 288 FAH
Ak A E 2 2o, N PYTHONPATHE IE R £ €5 ool BE (s B 404 342 =3
S sip AL eI 7 4 gl oh 88 25 S rip oA DE D 4 At
712 AN A2 A 2o A, dUbA O 2 prefix/lib/pythonversion 2 Al &gt
(9] PYTHONHOME & ZFZ A ). A PYTHONPATH ol 37 Yt}
Aol At 2 olEls] o]~ 24 S| A= pyTHONPATH ofl A A2 27 d e 7F AL
Utk A4 ARt shol 8 208 Uo)A] sys.path M4 22T 5 4.
1.2. 84 Hay 9


https://www.jython.org/
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PYTHONPLATLIBDIR
| A2 Hlo] A b FAAE 4AFM, sys.platlibdir g A5 Fuich

WA 3.9 F7}.

PYTHONSTARTUP
o] Z0] 92 4 gl U9 o] Folw, A WA ZEZEV} )5y BEo] EAIH 7] Ao, S 5
spo A W eo] AP of FAL B3 Pelo] AAT £ A%} LL o] & BAIA A B,
o 1ol A Ao ALk QEE @ A S N5 AHNA Loh = AT 5 AU ol sk 28
&A%

kel
ZE sys.psl Fsys.ps2 2 F sys._ _interactivehook_ &= v}E
E (auditing event) cpython.run_startup= YA Al A Yth

.\.u Ul-l'lj
[k
m
o

;

b}

filename QUAIZ ZHA} o] Hl

PYTHONOPTIMIZE
Hlo] QA e AL R AAFE 0w S A= AR ZHUh A5E AASE, 05 98 W
AQSe A% e

PYTHONBREAKPOINT
AR, dow TR A ENS A8 st ZeRe) o2 AP Th 2L B L E
o] O]—’-EQ So| F2HEL, WA breakpoint () o 93] &% = sys.breakpointhook () & 7] &
Tl APt A 7\] F kAL TXPOﬂ?-— A7 3HH, gt “pdb.set_trace” &} T FUTH AL
“0° o2 AASHH, sys.breakpointhook () & 7|2 F &L ol L A% 3} A ¢k1 S A] vkdgh ol

B A 3.70] &7}

PYTHONDEBUG
Mo} 917 eFe TAYR AR, o FAL AASE A% 2HUTh A4 AAFY, aF ole] W
443k A% 25U

PYTHONINSPECT
ulof 91 ke FALE ARHY, i FAS AP A% 2EUh

oA zg2 W 28 A AAREE FAISH] Y36, os.environ 2 AFRS| A Tho] W T & o 93

I|

Q1 2} gl o] ZHA} o] Wl E (auditing event) cpython. run_stdin& YA A Yt}

B A 3.10.15 A ¥ 7: (also 3.9.20, and 3.8.20) Emits audit events.
PYTHONUNBUFFERED

Hlo] QA 2 FAE R AAE, —u xS A= A g5 UTh
PYTHONVERBOSE

vlo] QA e FAEE AASEH, v

AR se AT 2EU T

PYTHONCASEOK
If this is set, Python ignores case in import statements. This only works on Windows and macOS.

o

filo

Gl

it

Agste A 2yt Ae2 AAstd —vE g i

PYTHONDONTWRITEBYTECODE
Hlo] A ke FAEE AAHY, go]f2 A~ RES JXE T .pyc FEE 24 dFUTh
ol -BuAe ARse A ZEUnh

PYTHONPYCACHEPREFIX

AAZE W, gfo]HE&E LA E

°ﬂ .pyc Hd<& “Hi‘r °]
WA 3.890 &7}

PYTHONHASHSEED
o] W47k A= o] QA 71k random 0.2 A W, str3} bytes A4 9 A A S0l B AHEH
Utk

el __pycache_ Y E ] tiAilof o] = gl= w2 tHE 2] EE

Eg
AL —xXpycache_prefix=PATH FH 2 X A3= A S5

10 Chapter 1. H™H =1} &34
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PYTHONHASHSEED 7} Ao 2 AAE W, 3| A| 222 5}~
1A EE AU

_,d
)
ofo
Bu)
rlr
o
1o
=
2
=
m

2 447 A9

242 ez g A0 o3 Az BAES DL ol §7 W 2b5e A4S 5857, ol 4
ZRAA ZHAHIFNAIFEE TG EE L= A UT)

R4 [0.4294967295) W91 9] 41 R50]of FUTh 0L A A PR A A B2 sh7) vl A e,
WA 3.2.30] &7}

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

limitation.
WA 3.10.7 7}

PYTHONIOENCODING
e Z2lEE A3 3l7] Ao o] Zl o] A A= W, stdin/stdout/stderr o] AFE-5 = AFZ S ATt &
<2 encodingname:errorhandler &4 ¢ \4 t}. encodingname I : errorhandler HEO o
A Aol str.encode () oA} -2 o vl Ut
stderr®] 7%, :errorhandler 182 ZAIH UL} A8 7] = &4 'backslashreplace' YUt}
WA 3494 WA encodingname F8-2 o] A A&l A ¢t}
B A 3.690 4 ¥H7: Windows | A, PYTHONLEGACYWINDOWSSTDIO & A A 3R] o= 3l t3ly 2
W30l A o] Mz A AR Az o] FATULE FE2EAL B3 A4 @ A3 sojz

P LA s Uh
PYTHONNOUSERSITE
A=, glo] ML A2 = site-packages SIS 2| & sys.path o] F7}81A] kT
o B7]:
PEP 370 - A}-8-x}9 site-packages T] 2l €] 2]

PYTHONUSERBASE
python setup.py install —-user oAl 42 =f site—packages =IZ==| 2] Z Z ¢} Distutils
A2 AR E A A AR E = A 5 sIe1e =1E=E & P Th

o ®7):
PEP 370 — A}-8- 21 site-packages U] 2 €] 2]
PYTHONEXECUTABLE

If this environment variable is set, sys.argv [0] will be set to its value instead of the value got through the C
runtime. Only works on macOS.

PYTHONWARNINGS
FEE 24 w2 o2l W A e AT} 2T 2o

=4 A4 48P (agA gow

Warn once per call location
Convert to exceptions
Warn every time

s Warn once per calling module
\RNINGS=once Warn once per Python process

NINGS=ignore Never warn

Z} A 8F W &2 warning-filter 2} describing-warning-filters & ZFZ 514 A] 2.

1.2. 84 Hp 11


https://www.python.org/dev/peps/pep-0370
https://www.python.org/dev/peps/pep-0370
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PYTHONFAULTHANDLER
ol &7 Wk Hlo] QA L EAEE A H W, faulthandler.enable () °] A2 Al 2&4
ad

1o 1_.
Uth: gtol AW EF o] AME § = 3l= SIGSEGY, SIGFPE, SIGABRT, SIGBUS 28 1 SIGILL Al
A 7€ AAFYth o]+ -x faulthandler FA3 55 FUh
B A 3.30] &7}
PYTHONTRACEMALLOC
o] &7 A7) YA G2 FALE AAHHY, tracemalloc BRES AFE 3] stol A w2 e &
T FAZ A Ao ‘?ETA F2 340 EFolamo s = FHo 24 d +duth dE =
o], PYTHONTRACEMALLOC=1 2 7} 2 29 =& A7k A Astth A3 A H = tracemalloc.
start () & FRIIHAIL
B & 3409 &7}
PYTHONPROF ILEIMPORTTIME
o] &7 W7k ulo] QA gk Z}OE‘E AARAEHE, gto] M2 7 X E = A 7S HoFUth
ol H& EoA -X importtime & AA3sI= A H s ZHUTh
WA 3,790 F7}
PYTHONASYNCIODEBUG
o] & g7t vlo] YA G FAEE HAAH W, asyncio BEY UH I RE & 434
B A 3.40 F7}.
PYTHONMALLOC
spolH w2 dgAE AAFAY UH I &S AT
sfo] o] AbE-Sh= W 2 e SRS AR Y h
o default: 7]& W2 &Fa & A oh
e malloc: X E &9 (PYMEM_DOMAIN_RAW, PYMEM DOMAIN_MEM, PYMEM DOMAIN_OBJ) Al C
gho] B g9 malloc () T4E AHEEYTh

e pymalloc: PYMEM_DOMAIN_MEM¥} PYMEM_DOMAIN_OBJ % & of| A] pymalloc &%} & Al-&3}
11, PYMEM_DOMAIN_RAW % 9ol malloc () &S ALY T}

I~

Install debug hooks:

o debug: 7|2 Hl 2] A Aol HH 2 F2 AX Yo

e malloc_debug:malloc & ZA W U1 T % A X3y}

e pymalloc_debug: pymalloc 3 ZA|9h tl¥] 1 &% A % gt}
WA 3704 HA: "default" SRS 27185 U Th
HZA 3.69 —%7]—.

PYTHONMALLOCSTATS
ol 5171 e 4@ 2 445 W, 5ol 0 A2 & pymalloc A7) F o] 44 whvheh 22w FR Y
) pymalloc ™ % 2] €54 o £ 72 2] Tt

PYTHONMALLOC 37 W& AF831o] C gtolB 89 malloc() EFAE ZAZE A3 A L
pymalloc A Y glo erOM‘i% Fd8d, o] s FAIE YTh

WA 3604 HA: o] e oA X RE2 AuYH spo| M E AFEE 4= dF Ut o)A Al
EAE 2 AAQstd 237 gy th

PYTHONLEGACYWINDOWSFSENCODING
If set to a non-empty string, the default filesystem encoding and error handler mode will revert to their pre-3.6

values of ‘mbcs’ and ‘replace’ , respectively. Otherwise, the new defaults ‘utf-8’ and ‘surrogatepass’ are used.
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3t 5 syt

o_>L

o] 212 3t A3 A7t sys.
784 AT
A 3.6 F7}: AA 3 W8-S PEP 5295 32314 A 2.
Z2£ Y4871 29718 AHESA syt o] AS fFUIE
£ 3= Ho| Ao et AR P S v gt
1E H (Y =& vtolz2) A FAFP YT

PYTHONLEGACYWINDOWSSTDIO
Wo] 9 ek gAdw Agstd, A
B 27} utf-8-& AFLst= thal &4 =

24 W9 E Fxse Al e

ol il g AE o
84 A=
WA 3.69) =7}
PYTHONCOERCECLOCALE
ghoom AAsd, FofojH W & S8 2w
53 UTE-8 70k thelto & 737 W 3ks}A] ek
o] M7t A A A o1 (00199 grog AR W), 87 Hpo] £ = 1.c ALL EAYE
AAE A @1, Le_CTYPE HWEo tis] Rus = A 2Ade] 7|2 czA L 17414 ™ A] & 91 ASCII
, 3ol A CLIE= Bz 2l HEtYS 2E317] Ao Lc_CTYPE 3o tha)
2 FAsH 2 A=Y

7]8ke] poSIX EA| o)™
s 2AYESE UEd *HEH

, 3ol A HEFY o] 27]§}ﬂ 7] Ao LC_CTYPE
2E AN g ZE
25 e A

« C.UTF-8
e C.utfs8
« UTF-8
o] g Eﬂ] d HF F otE AR S ol AFetd
37 e e t‘ﬂxﬂ Eiﬂﬂ"i‘rﬁ"ﬂ/ﬂ x“q%l *“é%‘%ﬁ‘r- ol g A std B =
Aol A A= e 2AY J4 74 24 (718 GNU readline a}o] 22 2]) 7}
A e @A CEZAL] obd A S 235t ALH(7FE stol W AA 9] locale.
)ﬂu gk op g}, 2pA] L2 A A0 M (0] ZEA A7} Tho] A QB 2B S A
O].él/]q_
AL E3)) sys.stdin
AE 07 FA ﬁ}fg}qn} (sys.stderr
EF ALY &L F2AH
dojuA Y, 2%

getdefaultlocale (

Sz of) 2 glol)

PYTHONIOENCODINGES AF-&31o] thA
O A& Y38ll, PYTHONCOERCECLOCALE=warn & A A s}H
2e 2 A Yol shold Aekelo] 27344 o
d2ALL 2
Bz
= ] 24 844 A of P ek

ok A A
Do AAE E e
Shol W he AL A A% O 2
s o 24380 fo 5
4, % 7 7

o o, 7
o) 27 5 e AT (FAAR Y0 FAH 251Y A

7} sys.stdout 9 3 surrogateescape o2& A&7 &
= U2 2A YA A3 backslashreplace & Al /\}—9-?,3-14 th. o] A
fol =) [t
o Oqz

H7AGol d
el ko]l W2 stderr

= T M\ﬂqq—-
7‘“2 o
5] 243
@) A Al ASCII 7] 8F &
}7} }\]/\Eﬂ o][-j_l]]o]/\oﬂ

=

T3 2AY A A
A DA A PYTHONUTF8
i3l UTF-8 thAloll ASCIT & AHS-3HA| 3
AL
S & A3eto, 714

7843

fre.
W 3.700 37k ApAI R W82 PEP 5385 x5}
AL 2 AA=EE, o)A 7=

= g,

o) o o
L%’\_T

PYTHONDEVMODE
o] 27 W47} w0} 97
A4k 271 A9 A2 A}

370l %
WA 3.7 F7}

PYTHONUTF8

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

1.2,

o
oY
rII
1>


https://www.python.org/dev/peps/pep-0529
https://www.python.org/dev/peps/pep-0538
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If set to 0, disable the Python UTF-8 Mode.

2 BE o A e EAGE AASH, AEzelEE 27 F5he 5

W 3.7 F7}
PYTHONWARNDEFAULTENCODING

ok ofl & 7h B3 T o,

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

default encoding is used.

See i0o-encoding-warning for details.

WA 3100 &7}

1.21 C|lB{1 2E HS
PYTHONTHREADDEBUG

If set, Python will print threading debug info into stdout.

Need a debug build of Python.

¥ 2 310004 A= Q4 Th WA 312004 A A F Y.
PYTHONDUMPREF'S

AR, Fol W JHzPHE TR Foll= Aolde AA e} Fx A+ d=2FUoh
Need Python configured with the ——with-trace-refs build option.
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C
>
I
s
I]}tl

oM IZFO|M ALESHY |

211 2|sA

ho] M2t FE 2w w2 ool AP AR H o] glon, thE BE oA 7] A= A E 5 syt
Jeiv el = s 71 Aol fls ol¥ 715 ARSI AlS S S UTEH A2 A H A WAL Thol S fA
AL 5+ 5T

sholdo] me) A= o] 1A ST AALCNE o, ol R AAY MZE I HA AL GA BVE 5
Q&Uh the A2 S AR RAA

© ®7]:

https://www.debian.org/doc/manuals/maint-guide/first.en.html ©j] 9] ¢t A}-8-2}-&
https://en.opensuse.org/Portal:Packaging OpenSuse A}-8-A-&

https://docs-old.fedoraproject.org/en-US/Fedora_Draft_Documentation/0.1/html/RPM_Guide/ch-creating-rpms.html
Fedora AF-& A&

http://www.slackbook.org/html/package-management-making-packages.html Slackware A}-& A&

2.1.2 FreeBSD2} OpenBSD

o FreeBSD A&7} 3| 7] A| & 71812 W o] 2 A sHA A2

pkg install python3

« OpenBSD AH&-2}, 9l 7] 2| & F 71518 d o] ZA] 3H Al 2

pkg_add -r python

pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/<insert your architecture._

hCJ_C thuu VCJ_DJI_UJ.I -t 0O = I3
F 2 (TS sl AToT A
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(o1& o] A ol A A<)
l ]

o & S0] 1386 AF& A= o] G Thol M 251 MAL AHUTh:

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

2.1.3 OpenSolaris

OpenCSWoll A Stol & A& & Ads5sUth ohFs A9 FholHo] glon, ol § 5] pkgutil -i
python272 A A 4= 95Ut

2.2 1mo|M HES}H|

If you want to compile CPython yourself, first thing you should do is get the source. You can download either the latest
release’ s source or just grab a fresh clone. (If you want to contribute patches, you will need a clone.)

MEzzgat dNEoR e 2 BY o TAH UL

./configure
make
make install

Configuration options and caveats for specific Unix platforms are extensively documented in the README.rst file in the
root of the Python source tree.

AF: make install2 python3 BlolU B & o2 AY 71& 8 4 g5yt wabA] make
altinstall<S make install tQAl AF 3=, exec _prefix/bin/pythonversion T A4 X]35}7]

=4yt

2.3 mo]’M 2 FZ9| utd

These are subject to difference depending on local installation conventions; pre fixand exec_prefixare installation-
dependent and should be interpreted as for GNU software; they may be the same.

o2 Sol, L B2 A 2T oA, 71 EEE BE Jusr gk,

I EETSEY o[o]

exec_prefix/bin/python3 Sle = H A% A.
prefix/lib/pythonversion, EEZEES xsl=gHE g A3 9.
exec_prefix/lib/pythonversion

prefix/include/pythonversion, spol &S 7 utelal A e B E W sl= 283
exec_prefix/include/ AEZ 2T uldS xdst=gHEE o A Y A.
pythonversion

16 Chapter 2. f:A ESHEO0|M mlO|’M AFES17]
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24 TSAL|

Fu o)A ol A2PEE 47 A5 W, 4% L2 B0l of G o] & Sol, o] L7

’$ chmod +x script

22 a, AT HEL Aol A -3 A9 (Shebang) = WUt £ AHS 7 ol 5yt

’#J/usr/bin/GHV'pythOHB

o] AL pATH A o A slo] W e Z a2 AA
22 ez E FAEE /usr/bln/python3§ st A af of & 4~ Q5T
[e]

spol M AT HE A A P& AHE-8He W, subprocess R ES HAA]

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 /et c. On most distribution the file is either in /etc/ssl or /etc/pki/t1ls. The directory
should also contain a cert . pem file and/or a certs directory.

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

2. Download, build, and install OpenSSL. Make sure youuse install_ swandnotinstall. Theinstall 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 \
--prefix=/usr/local/custom-openssl \
——libdir=1ib \
—-—-openssldir=/etc/ssl

make —-3jl1 depend

make -38

make install_ sw

popd

v v v »n

«“ v v

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

$ pushd python-3.x.x

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

$ make -j8

$ make altinstall

Z31: Patch releases of OpenSSL have a backwards compatible ABL. You don’ t need to recompile Python to update
OpenSSL. It’ s sufficient to replace the custom OpenSSL installation with a newer version.

24. TSAKL| 17
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CHAPTER 3

Configure Python

3.1 Configure Options

Listall . /configure script options using:

./configure --help

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

3.1.1 General Options

——enable-loadable-sqglite—extensions
Support loadable extensions in the _sqglite extension module (default is no).

See the sglite3.Connection.enable_load_extension () method of the sqlite3 module.
H A 3.60] =7}

——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 number of bits is selected depending on sizeof (void*): 30 bits if void* size is 64-bit or
larger, 15 bits otherwise.

Define the PYLONG_BITS_IN_DIGIT to 15 or 30.
See sys.int_info.bits_per_digit.
——with—-cxx-main

—-with-cxx-main=COMPILER
Compile the Python main () function and link Python executable with C++ compiler: $CXX, or COMPILER if
specified.

19



Python Setup and Usage, £A| B{Z 3.10.16

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

The default suffix is . exe on Windows and macOS (python.exe executable), and an empty string on other
platforms (python executable).

——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.
W7 3.9 7%

——without-decimal-contextvar

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

See decimal.HAVE_CONTEXTVAR and the contextvars module.
WA 3.99 F7}

——with-dbmliborder=dbl:db2:...
Override order to check db backends for the dbm module

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

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

Fedora and SuSE use 1ib64 on 64-bit platforms.
See sys.platlibdir.
WA 3.9 =7}

——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 inthe /usr/share/python-wheels/ directory and don’ tinstall the ensurepip.
_bundled package.

WA 31000 &7}

20 Chapter 3. Configure Python
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3.1.2 Install Options

——prefix=PREFIX
Install architecture-independent files in PREFIX. On Unix, it defaults to /usr/local.

This value can be retrived 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 retrived 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).

WA 31000 &7}

——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:runpython -m ensurepip —--altinstall command,

e no: don’ t run ensurepip;

WA 3.60 =7}

3.1.3 Performance options

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

——enable-optimizations
Enable Profile Guided Optimization (PGO) using PROFILE_TASK (disabled by default).

The C compiler Clang requires 1 lvm-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.

B A 3.60] &7}
WA 3.100 A ¥ 7: 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).
B A 3.89] &7}

——with-1to
Enable Link Time Optimization (LTO) in any build (disabled by default).

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

W2 3.600 71

3.1. Configure Options 21
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——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.

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

3.1.4 Python Debug Build

A debug build is Python built with the ——wit h—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 dto sys.abiflags.

Add sys.gettotalrefcount () function.

Add

-X showrefcount command line option.

Add PYTHONTHREADDEBUG environment variable.

Add support forthe __1trace__ 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 surroundeded 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.
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.

W A 3.89 A] ¥ 7: Release builds and debug builds are now ABI compatible: defining the Py_DEBUG macro no
longer implies the Py_ TRACE_REF S macro (see the ——with—-trace—refs option), which introduces the only ABI
incompatibility.

22
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3.1.5 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:
o Define the Py_TRACE_REFS macro.
e Add sys.getobjects () function.
e Add PYTHONDUMPREFS environment variable.

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

B A 3.8 &7}

——with—-assertions
Build with C assertions enabled (default is no): assert (...); and _PyObject_ASSERT (...) ;.

If set, the NDEBUG macro is not defined in the OP T compiler variable.
See also the ——with-pydebug option (debug build) which also enables assertions.
WA 3.600 F7F

—-with-valgrind
Enable Valgrind support (default is no).

——with-dtrace
Enable DTrace support (default is no).

See Instrumenting CPython with DTrace and SystemTap.
WA 3.69 F7}.

——with—-address—sanitizer
Enable AddressSanitizer memory error detector, asan (default is no).

WA 3.60 =7}

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

WA 3.600 7}

——with-undefined-behavior-sanitizer
Enable UndefinedBehaviorSanitizer undefined behaviour detector, ubsan (default is no).

B A 3.60] F7}.
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3.1.6 Linker options

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

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

WA 3.1000 57}

3.1.7 Libraries options
——with-libs='1libl ...'
Link against additional libraries (default is no).

—-with-system-expat
Build the pyexpat module using an installed expat library (default is no).

—--with-system—-ffi
Build the _ ct ypes extension module using an installed £ £1 library, see the ct ypes module (default is system-
dependent).

—-with-system-libmpdec
Build the _decimal extension module using an installed mpdec library, see the decimal module (default is
no).

B A 3.30] F7}.

——with-readline=editline
Use editline library for backend of the readline module.

Define the WITH_ EDITLINE macro.
B A 3.100] =7}

—--without-readline
Don’ t build the readl ine module (built by default).

Don’ t define the HAVE_LIBREADLINE macro.
WA 3,100 &7}

——-with-tcltk-includes="-I..."
Override search for Tcl and Tk include files.

——with-tcltk-libs="'-L..."
Override search for Tcl and Tk libraries.

——with-1ibm=STRING
Override 11ibm math library to STRING (default is system-dependent).

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

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

A 3.7 7}

——with-openssl-rpath=[no|auto|DIR]
Set runtime library directory (rpath) for OpenSSL libraries:

e no (default): don’ t set rpath;
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e auto: auto-detect rpath from ——with-openssl and pkg-config;
e DIR: set an explicit rpath.
H A 3.109 7%

3.1.8 Security Options
—-with-hash—-algorithm=[fnv|siphash24]
Select hash algorithm for use in Python/pyhash. c:
e siphash24 (default).
o fnv;
B & 3409 &7}

——with-builtin-hashlib-hashes=md5, shal, sha256, sha512, sha3,blake?2
Built-in hash modules:

e mdb;
e shal;
e sha256;
e shab12;
¢ sha3 (with shake);
e blake2.
WA 3.90] 7}

——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.
WA 3.7 7}
¥ A 3.10)| A ¥ 7 : The settings python and STRING also set TLS 1.2 as minimum protocol version.

3.1.9 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
1S no).

——enable-framework

——enable-framework=INSTALLDIR
Create a Python.framework rather than a traditional Unix install. Optional INSTALLDIR specifies the installation
path (default is no).
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——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 universal?2;

L]

32-bit;
64-bit;
3-way;
intel;
intel-32;

intel-64;

e all.

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

3.2 Python Build System

3.2.1 Main files of the build system

e 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;

setup.py: C extensions built using the distutils module.

3.2.2 Main build steps

C files (. c) are built as object files (. o).

A static 1ibpython library (. a) is created from objects files.

python. o and the static 1 ibpython library are linked into the final python program.

C extensions are built by the Makefile (see Modules/Setup) and python setup.py build.

26
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3.2.3 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.

e« 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).

e« make install: Build and install Python.

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.

3.2.4 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)>
>>> gys. file
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: module 'sys' has no attribute '__ _file_ '

Other C extensins 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-
—linux—-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 setup . py script only builds C extensions as shared libraries using the distutils module.

The PyAPI_FUNC (), PyAPI_APTI () and PyMODINIT_FUNC () macros of Include/pyport.h are defined
differently 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.
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3.3 Compiler and linker flags

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

3.3.1 Preprocessor flags

CONFIGURE_CPPFLAGS
Value of CPPFLAGS variable passed to the . /configure script.

WA 3.60 =7}

CPPFLAGS
(Objective) C/C++ preprocessor flags, e.g. ~-I<include dir> if you have headers in a nonstandard directory
<include dir>.

Both CPPFLAGS and LDFLAGS need to contain the shell’ s value for setup.py to be able to build extension modules
using the directories specified in the environment variables.

BASECPPFLAGS
WA 340 7}

PY_CPPFLAGS
Extra preprocessor flags added for building the interpreter object files.

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

B A 3.20] =7}

3.3.2 Compiler flags

CcC
C compiler command.
Example: gcc -pthread.

MAINCC
C compiler command used to build the main () function of programs like python.

Variable set by the ——with—-cxx—-main option of the configure script.
Default: $ (CC).

CXX
C++ compiler command.

Used if the ——with—cxx—main option is used.
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 the distutils CFLAGS once Python is installed (bpo-21121).

In particular, CFLAGS should not contain:
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« the compiler flag —I (for setting the search path for include files). The T flags are processed from left to
right, and any flags in CFLAGS 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.

B A 3.50] &7}

EXTRA_CFLAGS
Extra C compiler flags.

CONFIGURE_CFLAGS
Value of CFLAGS variable passed to the . /configure script.

B & 320 &7}

CONFIGURE_CFLAGS_NODIST
Value of CFLAGS_NODIST variable passed to the . /configure script.

B A 3.50] &7}

BASECFLAGS
Base compiler flags.

OPT
Optimization flags.

CFLAGS_ALIASING
Strict or non-strict aliasing flags used to compile Python/dtoa.c.

WA 3.7 F7h

CCSHARED
Compiler flags used to build a shared library.

For example, ~fPIC is used on Linux and on BSD.

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

Default: $ (CCSHARED) when ——enable-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.

WA 3.50] F7}.

PY_ STDMODULE_CFLAGS
C flags used for building the interpreter object files.

Default: $ (PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS) $(CFLAGSFORSHARED).
W 3.7 =7}

PY_CORE_CFLAGS
Default: $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE.

B A 3.20 =7}

PY_BUILTIN_ MODULE_CFLAGS
Compiler flags to build a standard library extension module as a built-in module, like the posix module.
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Default: $ (PY_STDMODULE_CFLAGS) —-DPy_BUILD_CORE_BUILTIN.
WA 3.8 =7}

PURIFY
Purify command. Purify is a memory debugger program.

Default: empty string (not used).

3.3.3 Linker flags

LINKCC
Linker command used to build programs like python and _testembed.

Default: $ (PURIFY) $ (MAINCC).

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.

B A 3.20] =7}

LDFLAGS_NODIST
LDFLAGS_NODIST is used in the same manner as CFLAGS_NODIST. Use it when a linker flag should not be
part of the distutils LDFLAGS once Python is installed (bpo-35257).

In particular, LDFLAGS should not contain:

« the compiler flag —L (for setting the search path for libraries). The —L flags are processed from left to right,
and any flags in LDFLAGS would take precedence over user- and package-supplied —L flags.

CONFIGURE_LDFLAGS_NODIST
Value of LDFLAGS_NODIST variable passed to the . /configure script.

WA 3.8 =7}

LDFLAGS
Linker flags, e.g. -L<1ib dir> if you have libraries in a nonstandard directory <1ib dir>.

Both CPPFLAGS and LDFLAGS need to contain the shell’ s value for setup.py to be able to build extension modules
using the directories specified in the environment variables.

LIBS
Linker flags to pass libraries to the linker when linking the Python executable.

Example: -1rt.

LDSHARED
Command to build a shared library.

Default: @LDSHARED@ $ (PY_LDFLAGS).

BLDSHARED
Command to build 1ibpython shared library.

Default: @BLDSHARED@ $ (PY_CORE_LDFLAGS).

PY_LDFLAGS
Default: $ (CONFIGURE_LDFLAGS) $ (LDFLAGS).
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PY_LDFLAGS_NODIST
Default: $ (CONFIGURE_LDFLAGS_NODIST) $(LDFLAGS_NODIST).

WA 3.8 F7k

PY CORE_LDFLAGS
Linker flags used for building the interpreter object files.

W A 3.80] =7}
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Microsoft Store 3| 7] A] is a simple installation of Python that is suitable for running scripts and packages, and using IDLE
or other development environments. It requires Windows 10 and above, but can be safely installed without corrupting
other programs. It also provides many convenient commands for launching Python and its tools.
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30,
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B
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g5 Python 3.8.0 (B4-bit) Setup - X

Install Python 3.8.0 (64-bit)

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

® Install Now
ChUsers' ol AppDatatLocal\Programs' Pythen'\ Python38

Includes IDLE, pip and decumentation
Creates shortcuts and file associations

—» Customize installation
Choose location and features

python
for Install launcher for all users (recommended)

W|nd OWS [] Add Python 3.8 to PATH Cancel

“Install Now” & A &5} H:

. a—]—ﬂ Z}(administrator) ¥ 2 8= gl T} (C
T AREAFE A8l A= & stold ©AE A A eHA] ke 3h

* & ﬁ¥ 1% Eﬁ%” A Jﬂow steke] Ao whet A g Ut
glojBelg], HlAE 29 E, ¥4 9 pip7t A A H Ytk

std, A2 & e el 7 paTaol F7Hg U th

o HIE 7}7]= @A AR AR Al RE A H Y TH

“Customize installation” & *45”3}‘11 AAE 75, AA A L o2 A A TIPS AT 5 95y

ok W 7 AE oy vtel g & A A5k |, °] A= AREsl oF Pyt
RE XL A A XS 48512 d, “Customize installation” & A1 €3 oF 3+

. Bl A SR 5L AT Y S AU Th
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« 3}o] WL Program Files t] 2 B 2] of] A X g Ut}
- & vho] A 2 2= Windows T] @ E] 2] o] A X9 Ut}

o A Zo AHA 7] 5S AET 4 L)
ZolHefelulolE mEw A A5 dE £ JHUT

. AEse, 45 YA e 7 Al 2E paTHe] 278 Ut

AgAA R S AT S AU

4.1.2 MAX_PATH H|St dM|7{5}7|

A== Ao F =7 o5 26022 A g5 Ut o] olHth 1 B 2= 27 (resolve) H 2] 9L of 2
7h S o m T

HAA WA dE QA L, o] A3HE °F 3200042 &FE 4 gl th # e A= “Enable Win32 long

paths” 715 A A2 &35 A} d A2 E 8] 7] HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\
Control\FileSystemol A] LongPathsEnabled% 12 A A3 oF gt}

o] open () B4, 05 BF D R EL) THE A7 750 20041 KT} 7] AR E ol 5o 1 NBE 5 JEE
k.
g enew

7 , F7FFA ol Bo3kA E Ut
WA 36004 HA: 7]

Az ol e A9 o] sho] Aol A 435 Sl Lk,

4.1.3 Ul gio] &X|5}7|

AA 222 U A S 4k BE GHL B3 SoAE 44T 4 Jold, 2299 ° 4% =23
o) 474 43 A o) o2 AFEA 2 E BT QRS ek oD AL AF LG
WA A9 IS A oA S AR T 4% A5

To completely hide the installer UI and install Python silently, pass the /quiet option. To skip past the user inter-
action but still display progress and errors, pass the /passive option. The /uninstall option may be passed to
immediately begin removing Python - no confirmation prompt will be displayed.

e EE #F42 name=value & AZH UL o714 values WA 02 7525 B84 8st3 W 0, 7|5
gyslate e 1 me J2 Uk AS 5D S4 AR & ﬁ% o2 25 Ytk
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o|F 43 7=k
InstallAl- | A]28" AR AXE 5343 | 0
1Users t}.
Target- A= odE g InstallAllUsers ©f] wh2} A &= Ut}
Dir
Default- BEEALA AHAXE Y3 7|2 | sProgramFiles%\Python X.Y L2} =
AllUser- | A X t]jdg g SProgramFiles (x86) $\Python X.Y
sTarget-
Dir
De- AR AFR A AR HAAE Y3 | sLocalAppData%\Programs\Python\PythonXy or
faultJust- | 7]& A %] ¢] &g g $LocalAppData%\Programs\Python\PythonXY-32 or
ForMeTar- $LocalAppData%$\Programs\Python\PythonXY-64
getDir
Default- | ULl EA|¥ = 712 ARSAFA] | (W] 91)
Custom- | A AXx] ¢jedg g
Target-
Dir
Associ- HAE AAEPoed 3d A |1
ateFiles A& Yt
Com- EE .py 3ds .pycE A3 | 0
pileAll gt}
Prepend- | A %] @ Scripts A E g £ | 0
Path PATH Y| #7}331 .pY &
PATHEXTO|| & 7}8HYt}.
Shortcuts | A X =W, AEfze|E, dEA | 1
2 IDLEC] o 8 v} 2 7}7) £
Yt
In- T A Mg e AAFIT | 1
clude_doc
In- g 2 utoly el & ATt | 0
clude_debug
In- Install developer headers and li- | 1
clude_dev | braries. Omitting this may lead to
an unusable installation.
In- Install python.exe and related | 1
clude_exe | files. Omitting this may lead to an
unusable installation.
In- A= & ool A A2 AA | 1
clude_launch&t] T}.
Install- Installs the launcher for | 1
Launcher- | all users. Also requires
AllUsers Include_launcher to
be set to 1
In- Install standard library and exten- | 1
clude_lib | sion modules. Omitting this may
lead to an unusable installation.
In- HEZ Al F5H = pipe setup- | 1
clude_pip | toolsE A %] gt}
In- Install debugging symbols (*. | O
clude_symbotsdb)
In- Tcl/Tk X493 IDLES A A3 | 1
clude_tcltk| YT}
In- E=golBEyg H22EA2Y | 1
clude_test | EE A X3y}
- TR ATHES ZAHH [ 1 Chapter 4. 2I=20{|A] Z}0|M AR5}
clude_tool§ T}
LauncherOnlg A 2+ A X gy}, o] 22 o | 0
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718, A’ AA sold AAE 283 AA S, (B A AT HE ZEZEAAM) HE BH =
o

python-3.9.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0

AR EAE 29 E glo] sho] o) g ARE AA AANT 5 JEE, TS FYoE wiE A8
AZE 5 A5t ol S A S Desha 27 5014 7 EAH 1 AFEA A2 7 518 4 b eh:

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

(A4S A Y AR E Aok v, AH7L LY A28 AR X791 W, e A
Foll IS4 2)

x
2
2
2
i
o

S AE §412 A 493} P unateend xnl ol b FAL ATE £E Gy o) AL F43)
G B2 AAY gol o= HER AT, A58 49 242 ABPUT AU daER
AZE e G4 EAL do dFUTh o] oA U o)A A 9 2L FHS AAITh

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

41.4 C}22C glo| MX|517]

gtolHo] YR 7)5L 27 x| =23 the R o 23hE o] YA FolA], o] H 3t 7| 5S AE et QE Y

AZo]l s 4 Y&t olgjst S 7 E H3tuzl, Yoo Wt RE 7H5e 1A 84S yeutel AElst

7153 BAglel te eyl A Ao A3 B AAT Folo}L BE 2 LU ol erE = TQ

AR 5 YA B 50 AXNE 4P AL 242 A @ AR S B3 Ao - $83 )

s RESIS e ¥ 222 EO A TS B3 S AW e A L. python-3.9.0.exe S
7

3 3 0
R Jil"’“-J AA o] F o E thA AL, 22 o] 5S 7H 3t 7HY SES WA 7] S8l AHAl 8 E g ol
gl o] o}%-& vHEof oF T th

python-3.9.0.exe /layout [optional target directory]

/quiet §£4E A3t APE ZAE FZ 55 dFUTh

4.1.5 MR £Hs17|

Aot sto] o] DX =, 9= 2] UH 9l Programs and Features =& 5 3|
%4t} Python 328 A B8} 11 “Uninstall/Change” & A Bl 3o} -f-2] #e] 2=
“Modify” = A 2 348 55 8ko] 758 FARAL AARES Fuick- w7
AE AXFAY AASA 5k o] REA L AX HedE e 2e 9%
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4.2 Microsoft Store I{7| x|

W7 3.7.20] 27

Microsoft Store 3] 7] 2] &= G Al A X & 4= = oW AHZEHZ, F2 o & 5o A2 Uy A&
HEX o7 T

W7 AE AX 5 E, HA 92 10 Yool E7} Q=4 3213t “Python 3.10” E () 9 3} Microsoft Store
NE AMSAIA L. /}ﬂéﬂ?ﬂ- 98 o] Python Software Foundation o 4] Al A& $1=X] &-<13}a1, A X g}

g} o] 212 Microsoft Store ol A &4+ 52 Al FH Ut v &S A E35tet= 83 S o, Enpe
A 3R] L A YUt

ar:
3 7] A

i 3;

w

£ oy

AR &, oho] W& Starto| A Zroba] AJFHE = JFUTH g, B W ZF 2 E = PowerShell A /d o A]
python& 4 5e] 448 = A3tk £3 pipitidled Y3l pipShIDLES A& Sl&h
IDLEL Starto] M & 2H-& 5= 9lFUTh

A 7HA B8 25 WA A3 Ju Akt @A AHEE 5 dsdd &
python3.exe %} python3.x.exe (7|4 3.x+= = < 5
£ =3} “Manage App Execution Aliases” & g o] Zt W37 AZ2H go] A
N pycnon M A3 YRS s Aol Feith

python -m venv® 7Md &4 & W= EA3leto] ZAA O Z A& 4~ AUt

o2 WA sfo] & 4 X331 PATH W Fof] 5=7}3) 2 W, Microsoft Store o] A A -5 3= 2l 0] O}L]a} 1A 0]
python.exeZ AFRE 4 5 Uth A A X of] A 258 |, python3.exe python3.x.exe & AR5}
Al ,\] (e}

1=} —a-

py.exe 8 & o] sto] A A& A A vE 7| A2 22O o g HE O A& AT

sto] H-S A A sl W, Settings & € 3 Apps and Features & AF-8-3} A L}, Startol] A Python-& 2F-2 T} ul-¢
£2 g g Zelshol Unintall & 4SO A ASHE of shol 8 4310) 231 AR B 25 7147 A A
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=
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B

o], python.exe ¥4}t o}y &}
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4.2.1 Known issues

Redirection of local data, registry, and temporary paths

Because of restrictions on Microsoft Store apps, Python scripts may not have full write access to shared locations such as
TEMP and the registry. Instead, it will write to a private copy. If your scripts must modify the shared locations, you will
need to install the full installer.

At runtime, Python will use a private copy of well-known Windows folders and the registry.  For ex-
ample, if the environment variable $APPDATA% is c:\Users\<user>\AppData\, then when writing to
C:\Users\<user>\AppData\Local will write to C:\Users\<user>\AppData\Local\Packages\
PythonSoftwareFoundation.Python.3.8_gbz5n2kfra8p0\LocalCache\Local\.

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():
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>>> import os

>>> test_file = 'C:\\Users\\example\\AppData\\Locall\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:

» 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.

ol 23t A gte t gt 7= & 7]Hke] o g AA|SF Y &2, & A docs.microsoft.com/en-us/windows/msix/desktop/
desktop-to-uwp-behind-the- sccncsoﬂ A= 9713 A AA A2 Yol O ek Microsofte] A H A E ZZ 34 A| 2

4.3 nuget.org 1l 7| X|

WA 3520 F7}

nuget.org 3| 7] 2] 1= A| 2 ® A of] 5ho] A o] A X 2] k-2 A& A &7l g =

H 379 sholx 27 JUtt. | A2 “NET & 3 7] 2] &2 2p” ] J9h e B89 =7 =39 7] ]Oﬂ/‘%—
a3 25 guch

W2 AREo Tk H 4 A H S B nugetore HHE AL L. T8-S Bhol 4l A Aol Al SR 2 skl
nuget .exe H¥ & £ 3=, o & £ curl ©] L} Powe :
A AR e 4 etk of 78 A ST 08 2o 64 =} 324 £ AFES 310 41 24
W o] AxgYrth:

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

To select a particular version, add a -Version 3.x.y. The output directory may be changed from ., and the package
will be installed into a subdirectory. By default, the subdirectory is named the same as the package, and without the
-ExcludeVersion option this name will include the specific version installed. Inside the subdirectory is a tools
directory that contains the Python installation:

# Without -ExcludeVersion
> .\python.3.5.2\tools\python.exe -V
Python 3.5.2

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

dtd o g, Y7 s 7| A= o= 5 glow, A AA 7
dzslof Gu e, A7 A DAE 28 5502 Ak thAl AAFAA L. BE ClA
Qholl 5 & WA SO T o] AL AF O §

tools YA E 2|2} 37 build\native D}E“E%ﬂ 7} AE Ut 7] ]T‘:—u}
Z2AEA AHEE 4 9= MSBuild £ 4 15

A 3o A5 GLE ool Ao £ AR T

4.3. nuget.org 17| X| 39
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nuget.org2] 3 7] X A B ¥ o] x| = 64 8] E W A 2] - www.nuget.org/packages/python©] 11 328 E WA o] 7%
www.nuget.org/packages/pythonx86 ¢ 1] t}.

4.4 L|ZE Jls¢ct a7 | x|

WA 3.5 27}

WaE v ze F 4 gholH A4S 2= ZIP st JUth HF AREAE A AM A5 Bk, ThE
SE&ZEINY GRE AF67] AT AGUch

FEHE, WY Mz 873 Hp, A2 gAxEg] A4 W AXH 7| A& ZFoto] AFEAF A2 H o
A (A9]) &8 Aelg vt £F 2hol B 2= ZIP ‘3]\’4 Q%O]Qﬁ HA3td .pyc FIE x3HH,
python3 dll,python37.dll,python exe W pythonw.exe”7} 25 AlFH Yt Tel/tk (dle ¥ 22 &
=S5 A5 TFSH), pip B stol W A A= Jﬂﬂ 2 k5t

Z+11: The embedded distribution does not include the Microsoft C Runtime and it is the responsibility of the application
installer to provide this. The runtime may have already been installed on a user’ s system previously or automatically via
Windows Update, and can be detected by finding ucrtbase.d11 in the system directory.

A AL 3 7] A = W HH+9Jr A S8 Z2 Y AA =2 a0 A of Tt dnkItolH XA H
TENE J)rEl 3t7] 913l pipE /\}*‘16}— Ae 2 o] mj o A A Y= A A T E 7] Lo|H A5 AUl o] EE
A3l pipE ZeL AT 5 A5t °“:LZ#2E A A2 3 71 A = 7] AR ARE AR Al Hl o] EE A
287 Aol A4 AR THHL RAY S e S8 z2 o] JFE A el= o] of Pl Tk (Y
(vendoring)”).

o] Wiz ol A== % 74A) ALG ALel 7k obehol A of & Tk

441 THo|M 28 Z2 I
Aoltlos 4 58 mE g0l oA AT AAE AANES T G2 E Y. o 32
U W28 AEShe] A3 A7 Aol TFol 8] U ML T 4 gtk Aok F ol of S
(E w2, Qup AR A0 2 Hojol S Aol Tek, T /b &40l U

=4 A% U W2 830l A oHel Dol BLAA W, AEANA A2 FAE APE AT
AR Aol E AAE A sk, = o] shol oM A E 3 Qo WHR A7 fls Ut ofol 2 S
B A5, A A AR E AR T S lov] 59 Aol A2 AF UL i Re] 49, 85
B dAe ke 29d ¥H E& A8 8ol Py Maing TET 5 SlojoF P th

o st e F Q3 WE] £ AAE AFS3He] python.exe U pythonw.exe & 2 H T E 3+ ull 4
5013 A48 W2 18 AT AU, o] 3%, $8 22282 A o8l o sfoluoe
FAIH Y, AR A S v ol zrAlAU I A3 s E T oY ee A T dsUH
FApe) R BN AL, 71 AE shol A A 3L} @A DA E 2] 2 A o] A2 AET 5 AR
sfof uth S A E AFESHE, S8 22 WS AlFeHY] Aol A ARE ARE 5 YA HANAE
thE AR A" S JF U
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https://www.nuget.org/packages/python
https://www.nuget.org/packages/pythonx86
https://docs.microsoft.com/en-US/cpp/windows/latest-supported-vc-redist#visual-studio-2015-2017-2019-and-2022
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4.4.2 mlO|’M LHZESE7 |

o O LY =
8% 4 dgUrh dugo, R S HER 5o glow,
Q% 7} python.exe® BE5H AU python3.dll L A4 S FUTh ¥ 29 25, g9 EE S5
22 42 39 UdHeE FE5E 228 4 It sol A AB =L HE A S0l TR I
S8 Z2aY AET VA 2, A8 me) B2 2713} Aol A4 F2E AR T 7197 Yo} A 71 A2
oo A AA T 5 gEUTh T Ao, AH Wz Dok HA S AHG I 2 7kl ZE A Aol B

FF CPython ¥ £ 9ol =, 37} 7|55 Z sk +4d 71 A7 A5 Utk th=2 Wol AHgsE = # A%
F2 7% B=2qYck
ActivePython T}5 Z Y EZ 5384, AHA], PyWin327}l Q= X 2 13
Anaconda ¢17] 91+ 78+ 25 (7}8 numpy, scipy & pandas) 7} conda 3 7] X] #&&] 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 Abg =8 513t 9749 9714 A=g AR £/t EFE A=9 A4 W=,
ol I 7| A 52 A W] shojeojy} 7B} ghol Hej el & £3eA] ok2 4 Jlow, A sho] "ol A
F A Fe s AU A A eHA] ol o A Al L.

4.6 LO|M F-d317|

AR HE B M5 AEA 223 A2 25 BE A JF 402 THAL, 9 ZEZEAA
QAo AT S A%k

A7 W4 AN A4S, 9 TEZEES QT set WL AEHAA L

C:\>set PATH=C:\Program Files\Python 3.9;%PATH%

C:\>set PYTHONPATH=%PYTHONPATH%;C:\My_python_1lib

C:\>python

o2 g WAL o Baol A AAHE BE 27 Fedo] ALH ], 2ol A2H 2E 24 me o)
Ao,

W2 g 7] ool W o) 52 EFFA 1 E GO R g o], A Fol L} B L A 2he F7HE 5 5T,
ython.exe & Zsl= t e E g S A& H20| F716to] PATHE £ S 22 24 WA sl o]
AR E % she Q9A wE T
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https://www.activestate.com/activepython/
https://www.anaconda.com/download/
https://www.enthought.com/edm/
https://support.enthought.com/hc/en-us/articles/360038600051-Canopy-GUI-end-of-life-transition-to-the-Enthought-Deployment-Manager-EDM-and-Visual-Studio-Code
https://winpython.github.io/
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B A HSLE Ao 2 A W, Start S Z 8 3}1 ‘edit environment variables’ S A M 3} A U, A A )
2= A, Advanced system settings S G 1 Environment Variables ¥ £ Z g gtUrt}. o] tf 3} ”’7(]—01] A, A& A2}
A"l HE S 2T AY - T = JdsUth Al2"E A& A e W Hxe ol Al glo] A 23] ok
gy (& & A Ah.

3 A== AR HFE A AH” HE Fof o]o] 20|22 PATHE AT uf of| 71 4] 4 A7 43 E
T AFU

T AR

The PYTHONPATH variable is used by all versions of Python, so you should not permanently configure it unless the listed
paths only include code that is compatible with all of your installed Python versions.

o B7):

https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables Overview of environment
variables on Windows

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1 The set com-
mand, for temporarily modifying environment variables

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx The setx com-
mand, for permanently modifying environment variables

J

462 TO|M A% T &

SEEEERICE:
2 E Y E S 9% A 352 S Y =8z e A shol
gUth 44 Z2 ol o] 2 AT 5

o

A B =
A Z2 a2 A ) o] x| o A, “Add Python to PATH” 2}+= 34
]
|

30, o,
rr
o W

>,

@ e
ok
2

.

q

AS
AXE FHHEE T 5 JdFUTh scripts\ U9 A= F74H
pythong Y 83lal, 7|2 A =2 395 AP pipe ¢

1 o

% T
o
rlr
ro
A,
[l

>
lﬂl

g SHYGTE JBUTh 9% = ABAS B2
AA) A o] §AL BASEA ghshow, AAEA A T2 IS Thal AW, Modify & A ¥ & T,
F484% 4 AHUTh EE, B3 A9 9 Mg 25710 AP gl PATHE £FOE AT 4
&tk shold 4A) Tl E el S E£WHES paTh 87 WS E AP o B0, ThE FEH AN B RO
FEGUTE oA A5 the 3 2EUTHAS F 5ol oln] A gtk 714 oh:

’C:\WINDOWS\systemSZ;C:\WINDOWS;C:\Program Files\Python 3.9

4.7 UTF-8 2=

WA 3.7 7}

A= o A3 A28 A7 Fof HAA AFHS AT (ANSI ZE H o] A)). Fo] WL o] 2 HlAE
E}o‘J 7]E olF Yo o] & ATt} (o] & £ locale.getpreferredencoding()).

UTF-8-& <1 &Yl 7} WSL(Windows Subsystem for Linux) & Z 33k tf 2 2 2] f- 92 A 2”0 A dg] AFRH 7]
ol A7 EgE = sy

You can use the Python UTF-8 Mode to change the default text encoding to UTF-8. You can enable the Python UTF-8

Mode via the —X ut £8 command line option, or the PYTHONUTF 8=1 environment variable. See PYTHONUTEF' 8 for
enabling UTF-8 mode, and X 5 A2 ™ : 2+7 ¥ <= A 7% 3} 7] for how to modify environment variables.
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https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables
https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1
https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx
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When the Python UTF-8 Mode is enabled, you can still use the system encoding (the ANSI Code Page) via the “mbcs”
codec.

712 27 W 4o PYTHONUTF8=1-& F7}sl A A|AH e B E Ftol X 37+ 58 =219 43S F4
GAAN A2E AT o) o] 2t FHo] M 3.7+ 3§ ZETMo] Qo 3 M4 E YA AAFAL -x
utfs W & 545 AH8Se Aol 54U

ZF3: UTF-8 R=7F n|&8A5E Ao, sfo]HL AT oA 7| BF 0 2 o3& 93] UTF-8& A3y
c}:

EZT0E 2338 24 1/0 (AHA| 3 U8 PEP 5282 2314 A 2).

o The filesystem encoding (see PEP 529 for details).

ggyrh 239 E(E:

PATH W29} &2, @4
AAE AT, 7Hg & 2ol Axd WA A7)
Ax = Al PEP 397914 A= o5

4.8.1 A|ZEHS1H7|
HH S0l

WA 36004 WA,

System-wide installations of Python 3.3 and later will put the launcher on your PATH. The launcher is compatible with
all available versions of Python, so it does not matter which version is installed. To check that the launcher is available,
execute the following command in Command Prompt:

Py

AT H A ML stoje] A ojof Ut - ARA o2 FRED 5 9loH, A
stelf oz A A%H Yk

If you have multiple versions of Python installed (e.g., 3.7 and 3.10) you will have noticed that Python 3.10 was started
- to launch Python 3.7, try the command:

o,

37t E & AR

’py -3.7

If you want the latest version of Python 2 you have installed, try the command:

’py -2

You should find the latest version of Python 3.x starts.

If you see the following error, you do not have the launcher installed:
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https://www.python.org/dev/peps/pep-0528
https://www.python.org/dev/peps/pep-0529
https://www.python.org/dev/peps/pep-0397
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'py' is not recognized as an internal or external command,
operable program or batch file.

AHgAE Shol W A AE AN A AL AEEHA ek & paTHO) AHE F18HA) U

The command:

py ——list

displays the currently installed version(s) of Python.

7

rioe

>
o

B A 3.59] E7}

AR} WA shol W WA A4 flo] QAN L, A4 B (EE ol Hele) veny BE
virtualenv 12 A H) o] % o Ol = o]
Ayt A Jde =z HE Adsted 7MY SH S v 2A3s AL A shol A W AS A
AR AN 2

EdAM

HAE spo] 8 2T HES Whso] FAITH- Uy W8 22 hello.pyhe 9 & W YTh

#! python
import sys
sys.stdout.write("hello from Python \n" % (sys.version,))

From the directory in which hello.py lives, execute the command:

’py hello.py

24 gho W 2x AR o) WA WB 7 AHBL &5 ASUTh o)Al A A 2S e 2ol WA T

’#l python3

Re-executing the command should now print the latest Python 3.x information. As with the above command-line exam-
ples, you can specify a more explicit version qualifier. Assuming you have Python 3.7 installed, try changing the first line
to#! python3.7 and you should find the 3.7 version information printed.

o5} 9 AHg 3% @), A4 gl “python” & 429 3ol 2.x9] 241 WAL AT L o) o) B
BT 20e] TBY2 918 AQUTh o 714 python B QAR sl 28 FE T

A= A A Al gtol A Y (S .py, .pyw, .pyc L) T AZF ] Jojof Ttk F, A= A7 A
olF 3 Y F IUE B8 S BA I ASHEZ Yol A A 22 V)5S A8 239
Eo A A& oF = AL AT 5 AdF UL

o] 7ol =2 ol A2 A WA £ W&ol Wt G dA7E-FAl o7 Fold WA AL 5 vk A
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482 MUl =

A2YE L) 3 ) Fol #1 2 A 25 <N Ghebang)” ) &3 T o 2529} 7B 94§ 2
AR olH 22 /A0 sk 2T E A5 P2 el 7] A5 ol e @ A 24 QR os
AEH U o] BAE ASHE ATl A TolH ATYER 2L 7|5 AT 5 gor] A9 ol Al
2 A8 E B F YT

Aot A= 2ol o] A =S P7lﬂ4°H °laﬁ%”/\} S AHzIHE

e /usr/bin/env python

e /usr/bin/python

e /usr/local/bin/python
e python

& S0}, 23 YEL A WA Zo] 1} 3} Zo] A 2HetH

#! /usr/bin/python

712 shol & Fhoba] ARGt 4 OM AEHES Y B2 gold 23 HE & o]n| o] E0
RolA, £AA G = o] T ATHE EdiMW A8 AFUTh A=A fFezol M F-82 A
23 YPEE FAFY, /usr E A1 ZEHe zqag = 32 A2 5 oF ST,

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. lLe.
/usr/bin/python3.7-32 will request usage of the 32-bit python 3.7.

# A 3,70 27b: Fhol i A 3TREE “64” AU AZ 4N E WAL 2 T S JHuTh =3 R wA glo]
F HAG oA E AZ L 5 AF YT (F /usr/bin/python3-64).

/usz/bin/env BA0] AW Foli £ THE S 0S4 o] AUt A H sto] A SE ZelEE 2] Ao,
o] 412 v W A8 5192 PATHA A AU o] 2L PATH AL A 3hE f Y2 env T2 I
5 4] g ok

.8.3

s
0%

£29| 2z}

@ shold A ZEEo YT 37 FAL ARE 4 Y5Uth B Sof, e 2L A

Wz P

!
J

30, i\
[o rlo
2 g

’#] /usr/bin/python -v

shol e —v gz AAH T

4.8.4 AI2X}I A9
INI ot S STt ALZ AL Ho

A F A9 dni H2e P4

_;,UE

Utk - A AL A9 application data” ] & H 2] (5,
CSIDL_LOCAL_APPDATA & A}£35lo] 995 ¢ ¥ SHGetFolderPath & T &3}o] widd tjd
2ol depy.inigt AA e} 22 A2 QlEpy.ini. FA Q] ‘FE° WA (5 pyexe) ‘=
(5 pyw.exe) B0l 22 .ini 3}Y o] AH-&-H YT

«oo mw e rjAgg” o] A AR /\}%x} A7t A otd ol A= A A AR R S5t R, H A
Qo] Q1= ini TFGof T3 2 7] A3ro] Y= AFLEAFE A ini F LA HHES AR 5 5T

_udgn:‘l‘

O
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7|12 oM B AFE X} H2|
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F7}15le] 2R EV 4R E TS 2 A E AT 5 A5y
o E S0, #'pythono AW Zol= WA A7} gl= vkd, #
St 271 dF U th

Hegol WA 27 gled, 37 W4 pY_PYTHONS A3t 712 M StHAE A AT 4
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) Y_PYTHON{major}(®] 7] A {major}E oA 2R A A F A
ko] Z Al M A-S 17216‘ AsUch 28s FAe] glod, dx= AXH ol
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A 7P H 2 AXE WAL 7he Aol =FUh
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ZqOl AzHUL) ol= 328 EQ64HE B X & BFo | gyc)- 3ZH]E Em_ 7}%
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o
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A Zdr o
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f
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=
L
ox
.p
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o
Y

ful

°l (5, 32HE 1/}64H]E L94 JJrOl“*JJr*H‘;}HXVPU}Xl“LOﬂ AAFH A=A & 1

[e3]
15U Th. Sel A AF Aol A8 A 3071} 647 AU LS WA A G Aol ALG o] o] 5

om>
0y
filo

(R 2y 2 E M
o, N
%

£

o TR Mol AAFH A oW, pythonT} python2 BHS AXH HA gto] AW 2x WAL AR5
python3 W@ A4 " H A sfo] A 3xE AHE U T

o The command python3. 7 will not consult any options at all as the versions are fully specified.
e PY_PYTHON=3°|®, python¥} python3 H 2 25 A A x4 s}lo] A 3 | AS A3k

o If PY PYTHON=3.7-32, the command python will use the 32-bit implementation of 3.7 whereas the com-
mand python3 will use the latest installed Python (PY_PYTHON was not considered at all as a major version
was specified.)

o If PY_PYTHON=3 and PY_PYTHON3=3. 7, the commands python and python3 will both use specifically
3.7

27 W &l ol &, Aol A /\}3 5t INI 3} o] A g7
defaults] 2t 3l 7] o] 2 & M3 py AT ¢g= A
e EAE TRA 220l F AN L) B2

E\ﬂ:

92 T 5 Utk INLshQe] e
W49 24U T (1)L INI 2l e) 7] o) &
: %

2]
o] A4 H AL A A Tk

o e

2

=
o Setting PY_PYTHON=3. 7 is equivalent to the INI file containing:

[defaults]
python=3.7

o Setting PY_PYTHON=3 and PY_PYTHON3=3. 7 is equivalent to the INI file containing:

[defaults]
python=3
python3=3.7
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4.8.5 ZICt
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AgE H t
s ==

fr = po

S1
AH4Al 9] A e quEOH/H python3.dll O]Urpythonw d11S 239, Py_Initialize()
y_SetPath () Y (A o]E) Py_SetProgramName () & WA|ZA O 2 TE3IHA L.
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Z 2 WA python.exedE A 25} 7] Aol PYTHONPATHE A9 AU Qo)A PYTHONHOMES

it ofo
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O] A FZ AL T 5 YW (A& 591, AH8 A7 python.exeE A AT 5+ &= vz o)),

A= vt 5t (Lib\os.py) ol A X YA HE | =5 A L. (ZIP 3FY ol A= A H A] At
thAl SHLE o] 59 ZIP 312 A FHofl Fo Al L)

ol gA st Al A BAo stde] 8§ RN A HER A FH

Hoh 94817 g5tk 187 o, 7\}&7(}7} Ao $8 =209 S
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A gto] 7+ T2l Fol Al L

7 3.6o1w W7
+ ._pth 3} AL 7483 pyvenv.cegol A applocal 4 A AT o
. Ae sl 47 AR W) FA A DETAE pythonxx. 2ipS F7HEUT

HA3.68F #HA: Modules(PythonPathZ} o} g Ut} ol o] HAAE AFEH RES
importlib.machinery.WindowsRegistryFinder @ YXE & = QHF YT o] 3fd =
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71<& AHESH S8 2 grolBel g &) o) Rl Q= F WY 2E 3 24 3l (snippets) 0] S 2] g Th

A= ¢ E4 B#F 252 mswin-specific-services o] A4 M= o] 15 Y th

4.10.1 PyWin32

Mark Hammond &] PyWin32 252 113 95 54 AHS A EE E5dUth o7+ = s

e e B 7 23g Uth
o Component Object Model (COM)
« Win32 API & &
« YAAEF
« OMIE 27

o Microsoft Foundation Classes (MFC) user interfaces
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PythonWin-2 PyWin32 %} &7 Al &5 += A= MFC 38 =2 73 JYth tfH A7 UZAE U 3E 4= A= 1DE
Quh

] B7):
Win32 How Do I:-:2 #] Z}: Tim Golden
Python and COM #] 2}: David 2} Paul Boddie

4.10.2 cx_Freeze

cx_Freeze is a distutils extension (see extending-distutils) which wraps Python scripts into executable Windows
programs (*.exe files). When you have done this, you can distribute your application without requiring your users to
install Python.

411 S =0|A mio|’M Huldst7|

If you want to compile CPython yourself, first thing you should do is get the source. You can download either the latest
release’ s source or just grab a fresh checkout.

The source tree contains a build solution and project files for Microsoft Visual Studio, which is the compiler used to build
the official Python releases. These files are in the PCbui1d directory.

C T2 A 20 ek dut AH = PCbhuild/readme.txt S QA Al L.

=1}
= —
24 » 5o o3} A =, building-on-windows & Z+Z 34 A &

412 7|E} ==

vpol o] &2 ¢l gz A3, o] A =
HEZo7 Qsl). AL A e Be SHEZo thsh A4 &2

He AQH A 5T (AR AR
P

L

=
=
[
[

« Windows CE is no longer supported since Python 3 (if it ever was).
o The Cygwin installer offers to install the Python interpreter as well

AR AetgE AX 22 a3 0] Sl FAE O sk AA| §F A B = Python for Windows & 2 8H A L.
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CHAPTER B

Using Python on a Mac

Z] A} 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 IDE and the Package Manager that are worth pointing out.

5.1 MacPython& 5l AX|5}7]

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 (https://www.python.org). A current “universal binary” build of
Python, which runs natively on the Mac’ s new Intel and legacy PPC CPU’ s, is available there.

A % e 5 Ut AL oY AN ds Uk

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

o Fol W A Ay glolHHgE x5 = IdYA /Library/Frameworks/Python.
framevork. AR 7% o 4318 A A=l /LU Macython e A Astel ®, ol 4] 7142 A
gt ghold A9 ahdof gk A8 3 & 3= /usr/local/bin/of] §l<5 U T

o Zo A A-E3 gfo]W Y =X /System/Library/Frameworks/Python. framework 2} /usr/bin/
pythonoll ZtzH A 218 Uth. of Zoj| A Ao} 3t of Z o] A| Ak} £ Z E g ojo| A AR SR 2, At & £33
AU AT 2 Pythonorgo] 4 21 ol i 4 € 4 Acke, AFelo A2 28 Sao
T 708 stol M A E ZHA ke A2 719 AL, A2 eF AR o] of 2l o] Yk 213 A X8k 2 o]
Fagyrch

IDLES = 5ho] 41 A9 Aol A28 5 9 £ w47l o o] duth shol i e s A Wa
thel, o] QWA A A4 2718 D A0z A2s]oF gk,

£ fYs ERBA ol do] A%FTHA Uz AolA Shold 2AYEE AAFE B2 gofo}
ok
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5.1.1 DjO|M AT ZEE AlHSH= HiH

rr

Your best way to get started with Python on macOS is through the IDLE integrated development environment, see section
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 and emacs among
them. If you want a more Mac-like editor, BBEdit or TextWrangler from Bare Bones Software (see http://www.
barebones.com/products/bbedit/index.html) are good choices, as is TextMate (see https://macromates.com/). Other
editors include Gvim (https://macvim-dev.github.io/macvim/) and Aquamacs (http://aquamacs.org/).

Eud ol 23 JEES A3PsleId /usr/local/bino] A AN F 2o Y= = & oF P}
Findero| Al A3 P EE A3t d F 712 40 G5 h
o« 23IYEE PythonLauncher & E | 134 Al

o Finder J &2 F& S8 ALY 2TAHEELE EE py 2THE)E Q72 S8 220 0=
PythonLauncherE M Esl11 A3 HEE t|E Z8 34 A 2. PythonLaunchero|= AIHEES
Al 2ot B2 Al o] oh= th st A A o] Y55yt Option-= 2] 131 &1t 2o thsfl o] & HA T
T %]\2‘1],%73 ARG HFE At AdAH oz WAT 5 JdFUth

I-n

5.1.2 GUIZ A3 ZE AlGH5]7|

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.

g}o] A 3.90 Al =, python©] U} pythonwE 257 AFR-3 4 95U T

513 34

Python on macOS honors all standard Unix environment variables such as PYTHONPATH, but setting these variables for
programs started from the Finder is non-standard as the Finder does not read your . profileor . cshrc atstartup. You
need to create a file ~/ .MacOSX/environment .plist. See Apple’ s Technical Document QA 1067 for details.

MacPython©] s} % | 7] 2] A x| of] of & ZpA| & W] &, 57 stel 4l 9 7] 2] A 2| 517] dg FRsA AL

5.2 IDE

MacPythonol| = %< IDLE 7| @& 27 o] w}2}-3 Y t}. IDLE AF-&-9f tf 8t =2 4 7 &= http://www.hashcollision.
org/hkn/python/idle_intro/index.html | A 22 4= < th
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5.3 F7} mlo|M 17| x| &X|5t7|

27} shol Ml 971412 A S 2 7pA o] Ak
o 7| A = EE ol M distutils REE F3 AX T 4 JF YT (python setup.py install).

« B2 777 &= setuptools &3]t pip A3 E Fol AR 4= A&tk hitps://pip.pypaiol &
DES SRS

5.4 MacOllA2| GUI Z2 a2

Macol A 5] 4 0 2 GUI §-§ =219 A4 5H7] 918 B 744 4lo] Y&vick.

PyObjC+ & 9] Objective-C/Cocoa Z & J T tf gt sho] vl Ut o] | AP I+ 7P A8 <A
Mac 7]2+¢] 7] % 9]t} PyObjCol| th 3t A W = https://pypi.org/project/pyobjc/ ol Al 4& 4 95U th

EZ oM GUIEALIZAZYETK E 1(https [lwww.tcl.tk) S 7]¥F e 2 3= tkinter YU T Tk
Aqua-v] o] E] B ¥ A& off Z o] 2]3)] OS Xofl HEZ A|l55H ], A ¥ A2 https://www.activestate.com of A
W bol X & 4= FUTH A2 WET 5 5 Th

wxPython is another popular cross-platform GUI toolkit that runs natively on macOS. Packages and documentation are
available from https://www.wxpython.org.

PyQr is another popular cross-platform GUI toolkit that runs natively on macOS. More information can be found at
https://riverbankcomputing.com/software/pyqt/intro.

5.5 MacOl|AM mlo|M 22 T2 724 HES}7|

The standard tool for deploying standalone Python applications on the Mac is py2app. More information on installing
and using py2app can be found at https://pypi.org/project/py2app/.

5.6 7|E} XI&

MacPython #| ¥ & 2] 2 E = Mac 30| & A-§- Ak} 7)dAFE 913 &5 3 A9 A Utk
https://www.python.org/community/sigs/current/pythonmac-sig/

T o2 783 292 MacPython 9] 7] Yt

https://wiki.python.org/moin/MacPython
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CHAPTER O

7|2} IDE

&
IA

Shol# == 1e)7) o1 A\ UsHE of & IDEZ AUt Be A 719 IDEE 78 22, OM 7 57 3
PEP 8 AALE A& &4 th.
FZZ 9 BE-5 H Y Python Editors2} Integrated Development Environments 2 |5 S} A]
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APPENDIX A

oo
<2
i}

>>> 1319 o] /|8 shold xEzE. ABze o)A tfE P oz AP + Y L ool 4 A B 5
&k
LT e A
QL ], 4

Aol XA Fo] ojsbe Ao 7K 5

e Ellipsis W& Ab<.

2to3 FtolH 2x TEE THo| M 3x T EZ HEASH I AT =4, 22 E 7 B4 7 B4
EE JAA ZATE = = gFEY g S vyt
2t03 = & glolHE g o A] 1ib2to3 E AlFHUth 58 Ao g AP 4 = ATHE = Tools/

scripts/2to3 & A& YT} 2to3-reference S H A 2.
abstract base class (374 #lo] & Fel| &) FAFwlo]A~ ZFe A= hasattr () é‘% g2 Hadse A AY

n B 3HA ZRE (& 0], A A E) 4%, A O]’\E Zq-/]ﬁ]'h %Zﬂ%fﬁﬁi”"ﬂ g E}o]
< B3t ABC= 7 A B ZEi g EYot=d], FHAE AlS 3}11 FO A E isinstance ()
9} issubclass () o & AR E 5 Y= %"/Hic O]D]T/}, abc 2E /‘“ﬂ/ﬂ E HA L. Jlo]Ho=wk

£ 1y & ABC S 9] tq—ﬂ- o gSH 22 A5 AF5YH: A8 F X (collections.abc BEOA),
A} (numbers R EA]), 2EF (1o EEIA), YZE 312} 2H (importlib.abc EEA]).
cbe BES AL A AT ABCE BE S 9% ok

annotation (o] =€ o] 4) Tﬂr’\oﬂ et S E 2 ARREHE B, SHL EYRE B s b
Wbk 7k A A9 ol E Yyt

9 4] ol o] & AW Aol AALT 5 A AL A, T2 54 9 G4 oferl o

AL 7 2 g, Ed2, 42 __annotations_ EF o]EE|HE AAAH UL

(
~

See variable annotation, function annotation, PEP 484 and PEP 526, which describe this functionality. Also see
annotations-howto for best practices on working with annotations.

argument (12} & 22w ob (B A=) 2 ABH e % F 57 A7 S U h

« FIFE Z} (keyword argument): &< i% uf] A1 2}7) kol B2 A} (A& 01, name=) = **
E ool £ gz 31%}51% 12} o & £, th-2 3 22 complex () i%oﬂ/ﬂ 3 JJr5 =
E—r 7] JE AAFY Ytk
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o Y X QA} (positional argument): 7| 9= QA X d 1zt H A 1A=L ?_]Z]'% o] Aol e
AvolHHE o gofl » & 2o A2 AFUTh A& 5o, bR 22 T2A3HF 5 =
R 97 QAU

W5oll o 8 L. o] ol 85 & 74 S0 thsl A calls 3L
HAS. BYAoR, ojd R0l AAE AHEE & Y&th TR gho] A9 Wl o e,

019 v 7] W4 F2 T FAQ A& ARks} vl A 42] 2po] S} PEP 362 WA 2

asynchronous context manager (W] 7] AYAE #A2]R}) _ aenter_ () & _ aexit_ () HAEE A9
O 2 M async with oA Hol= &4& Alost= AAl. PEP 4922 =45 A5 1/1 t}.
asynchronous generator (8]-57] AU o]€]) H|5 7] AL o]E o] o]E & 58S+ T4, async def

ZEAYHE=IFZH T HH Hol=t,async for FEVIAIRL T T A= dHY FES UEE=vield
284S 2FSTH= Hol YT
B3 uE7] Avdeld g€ 7He 7| A v o] ¥ W o X = vlE 7] Al delE o5 olH & 7He 3]
Uth ol =8t= oJu 7l §EshA] e A=, dAS o5 M TS gy ch
B]Z 7] AlF g o]y &4+ await EAAT} asyne for 3} asyne with & 288 4 54}

asynchronous generator iterator (¥]-5-7| #| v #| o] €] o]ej#|o]€]) 1|5 7| A& o] e T4
H)5 7] ol E & o] ] At __anext__ () & Z&5HH olflolHE AAE E2F 1L, o] A& thF yield
E3 A 712 8% 7] Ay @ ol ¥ 42 uit] & A8 3 o)
Ztyielde YA R AEE Sy, L AAY (NG Hesdd7] & try-—Er%% Z3ee)
A Al E 719Utk v 7] AlY ol o]E# o8] 7} __anext_ () 7]—33% L ko) o9
olHE R AN, w2 o g B}t PEP 4928} PEP 5255 E/\ﬂﬁ.

asynchronous iterable (8] % 7] o]E] 2] &) async for FoA] AF2E ¢ Q= AA|. _ aiter_ () WAEE
v 5 7] olH @l ol & B8 oF Ttk PEP 492 2 = Y= dFUth

asynchronous iterator (H]£ 7] O]Ei dole]) __aiter. () & __anext_ () HIAEZE A= AA.
__anext__ = oldolHE AAE & FH ok @HV/]— async for+ StopAsyncIteration 9|97}
DG 714 WE7] o Eelol 89 _anext_ () WAEI} EHEE olslolHEE ZUrt}. PEP
4928 = Y= A5yt

attribute (o] E2]J E) A value associated with an object which is usually referenced by name using dotted expressions.
For example, if an object o has an attribute a it would be referenced as o.a.

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] 90| &) await A AHST 5 Q= AA. ZFH o]y __await_ () WA EE 712
AA7FE 4 A5 Y Th PEP 4925 H A 2.

BDFL #}v] 2-& £ 41 &2 A} (Benevolent Dictator For Life), < Guido van Rossum, 3}0] %1 2] ZFA] 2},

binary file (s}o] 2] shed) ol S5 A EL Q1 & S gliz el AL vpol el shde) o2 vlol
U] ZEE ("rb', 'wb' == rb+ ) 2 98 3¢, sys.stdin.buffer, sys.stdout .buffer, io.
BytesIO &l gzip.GzipFile & A2EHAE &5 4= 95Ut

str AAE AL 2 5 e Y Aol el AL Has ot E FEEA L.
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borrowed reference 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 Q5 M A)]) bufferobjects S X P31 C-A% HHE AAZE & 5 g5 Yt} o
_’Ememory\uew AAEL EECX bytes bytearray, array. array AHNEL T .
OJEGF A= H}O]Lﬂﬂ dolHE thF+ o 8] 71A A4rEdd AH8E 5 dFUTh 45, vhol v gl
A2 A%, & ]2 Tt AS T2 A= 01—14‘3]'

o H QA2 upol ]2 o] el 7 AW A L AR AU ol @ AL AHAL BF g 027 vl
Ol EEQRF AA et @ YTE 7P H I QA2 d|E=bytearray bytearray & memoryview
}/mw+qgg&%%mqgﬂmqaﬂ%@ﬁﬂﬁgﬂﬁ%ﬂﬁ A7 AA) N ARH ==
278U old A5 dZE=bytes@bytes A9 memoryview 7} JH U T
Pl

bytecode (H}o]E F &) wlo]H A2 F == HlolE =2 ZAutAE =], CPython ¢8| Z 8] g of| A] u}o] A
22 IR YR YUY vio]E FE+= .pyc 3ol A Hol, 22 3L S F A AF T o
o et A A REF U T (Ao A] vlo] E I ER O AAIGLE I T 5 d5YTh. 9] “27} Aof” = 7+
Hpol E I = o g)-g-3h= 7| A& A sle 7 714 A Aty D Yth ol E IEE A2 OE
o] 71t 71 Ao A FEE AR 7t EHA =, 3ho] A w3 Thol| Qb A o] A & gkt Aol s of
Fch
HlolE I E Hgol59 552 dis ZE AH A U3yt

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

callable (argumentl, argument2, ...)

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 (24) A2 Ags & vle)e] of = Aol A APP N2 A P,
class (]| 2) AF2A A AANESS WE7] Y3 3. S A= HE Zgao dAEHAE A2
Asbete MAE Fo 5 2FFYLh
classvariable (ﬂa]] W) S Aol AoE T e s R (B, Ze) 29 ol A E Ao A7 ol el o A ut
:‘E]I__ 1__'T‘
coercion (F. o] ) Z+& 3o F oz}
PEEERETIP N

ST FJor H
Ae 302 Wty kA, 3+4.5 ol A,
% =

7 . =1
7 A2k o2 3 o] A1 (3Fhe int, THE 3 float), & U317 Aol 22 P o2 HEs) of ).
282 o TypeError% doynh FoM glols, S8HEFYERAE 22097 22
3 5t= thAl float (3) +

complex number (524:42) ¢l A4 A/ A9 ZAd], 2 xAHY
oh BeRE A5 S5 B9 (1o AR E D AN, £F Sl E 12, FAHE I
#2713 th gto]lH e 329 RV S 25 HAFE 7|2 ALF UL s5F = § HuARE B A
#7105, o€ ], 3+19. math BE] H44 w20l 23, cmach & A4E I Th Base)
G2 v =2 7H 7Ytk sttt w7 A XS, A9 g4 6] FA E E5UTH
context manager (A€ A E 72 }) __enter__ () i}_exit O HMAEE AT o2z with FoA B

context variable (] A E HS$) AP AEo ulg) & %)\'% M 4 9= .
A e ade-22 AFaetv gyt 18, A9 A2E A48 33, sty
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Q% 2A o) o e AYAES S 4 gon AYAE Ml 2 Bt B4 W] BaaoA
HEE F438t= A YUth contextvars g FRIAAA L

contiguous (%) W= A &3] C-A <5 (C-contiguous) ©) Ay EE 2 A S5 (Fortran contiguous) 4 W) A0l
o A LIT). 9714 B3 = C- Aol B A =g A% Lok AR f o) A, FRES A 2ol 273}
a1, 091 A Al &Fehs L5 Ak J@V\«] TR &2 2o v X5 of of F T}, thakd C-A % v F ol A,
RS F0) AU G EE YT oo AN ] W, S L2 A

c°“°“tme<f’—fﬂ) %%% NESE R om@m Fel YUtk ARFEL 3 AHAA AY3T b
A A A B2 UTh T2EL ofa] g2 A Fo| A A, G2, AN 4 QST o] AEL

ruQL‘ %ﬂl

async def 2o g F3T 4 95U Th PEP 4925 H A 8.

Sl async def o2 Fojd 4

coroutine function (Z €l 3r) T2 E AAE S E= 4. I 2Y 3
e 4 55Ut o] AE2 PEP 492 of o] &)

91, await @ async for®async with 7Z|H=& 3+

Ed= s Ut

CPython 3}olx 2 I efw Adojo] 784 Q1 -3 <1, python.orgol| A vl 3= %‘4‘:} o] F+& S Jython ©| L}
IronPython ¥} 22 t}2 Z &3+ & g 7} 915 ulf 89 “CPython” 01 A YTt

decorator (W] Z#|oJE]) Th& 55 55 T, B8 @wrapper w2 AHSSH g4 Hgtow A8
AUk dlZd o]g]e] &3t ¢f]= classmethod () -»]-statlcmethod ?J\/]D}.
s eole 92 944 A FHYE BYUTh v F 5 Y= e s F5Fth
def f (arqg):
f = é‘ééticmethod(f)
@staticmethod
def f (arg):
2 Nde] FH o= EA AT @ A 2 YUt o Z 3 o] B of th$F ] ZpA g 82 3 A 9
G ZHA ALY g AHAYAE BE U

descriptor (= e i‘d B) A= __get_ () o]yb_set_ () o]y __delete_ () & H 3= AA. S

( 2 A
2O EFREVIHAIHHA W, o EFHE 23] = SHF A2 A8S dofUth HE,abs ¢
U, 22 AL, AA SR E] AFS S T, a0 Zel s BV o A b i o] 2 Bol 2 AR S 2 .
b7 A Y Y, 3 F8h= A HE “ﬂ/ﬂ‘:ﬂigﬂ‘%‘:‘r HaaHHE olsishs A2

g3 2L olalel A e, B, WAL, 22 olE, 22 WAL, 20 E HAL, 57 202 B2
59 Be 759 72 023 Y7 MEAUTH

Y22 Yo A =5 tf 3 &AM 3t &2 descriptors U} T] 23 H B A& Sh A of] Y34t}

dictionary (“’U%L-]E]) o9 715 ol f3A7]= AF vl F (associative array). 7]= _ _hash__ () <&
_eq_ () MINEE Z+= EE AA7HE & dsUTh oA At FEUTh

dictionary comprehension (5 2] HZ e A) ole 28l & 84 AA VY IR E Aestl 2H4E G2
gxyeE ‘ﬂ-il-é}— a8t ®HY. results = {n: n ** 2 for n in range(lO)}‘_ fn *x
20] Wi A 7] nS 23 9 8l E A4 3 ok comprehensions & FZ 3 A L

dlctlonaryVlew (“’]K%L‘]?/] H) dict.keys (), dict.values (), dict.items () HIAE7} E8]F = A A
52 9Mve Hebn LEUL o A5 9AUe GBS0 qa FH9 H8 Agsed, 94
Qel7b WAE o, $7h o WahE WA ATHE EAUT G4 HE BAD I AER SR
list (dictview) & AF2-3HH = Utk dict-viewsS H A 2

docstring (S 2E3) Fe)2, B4, REA A WAl B84 02 Vehbs 249 dEg. A9 E7 499

w2 2 A A, Aokl of o5 AR H o] T4k Fehs, B BES _doc_ S| ESHER 419)

Utk QES 29 AL B3 AET 5 GOuE, AR APAE AT FHAL FAAUTH

[¢)
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duck-typing (4 B}o]3g) &H}E AHH ]2 E 7HHE=A %E‘r%}%tﬂ AR L HA ez
A A, s A=Y A ERREZ SSH AU AR HUTH(“L F/]ﬂa —”?—0]-1—-:—3] A =
‘?i,——’-ﬂ—:J—ﬂr/}”) 57483 Al sl ol~E 701’5—?}0%5"1 ZAAE == HF AR
Oaa]'ﬁ'oi’yﬂ AdE 7H/‘%U]’/\%IQL]D} 9 E}o] g2 type () ]Urlsnlstance() 2 AFR- 3

= IFdUnh (AR 9 Erolsgo] FA4 o] Fe s = E%‘r% T Aol frel s oF gt thale,

hasattr() AAMG EAFP Z2 28 WS £

EAFP 3] 2 H t}= 8 A1 S £3}7] 7} 4 o} (Easier to ask for forgiveness than permission). ©] &3] & 4= 9l 1}o)

Y 2B, 2uE 7| o B HEY EAE 7HA sk, I 7 o]l B ol E &

ZZ__}—‘L'a}I!_ w= /\E‘ro‘ 2 W2 trytexcept w2 SAME EZA AP YL o] HIa Y2 Ce 22 T E
Wo Aojoll A AHF AL = LBYL ~EFL 3} ol v Ut

expression (3 2]) ojH oz 73 H;q 9
Z

o L1

oy o e [>

M)
v}
rlu
112)
i
Bl
r
0{1
EE

M N By
rlo rlr

=
rC el

ko

=3
mqa}q}zﬁog rE ?joi %M =50l
R Tg Eol dFUTE Y =3 FFolal, A o] of

extension module (2% 2 E) C U C++E ZAH REQ|, ulo] A9
TS ALY

f-string (f-= 2} %F) 'f ‘)r F'E o 2 AL glHEES &3] “f- A g olgt 2+, W A4
21612 o] 29l LI, PEP 498 S 1A 2.

file object (3} 7—11*“ 5‘]“‘?— 2+ o] EHEH 3t A &A API(read () Ywrite () 22 WA EE)
A R Wy ol whel, 3t AA = AA a3 gl -‘74'%10]1/]":]'— A ZFA Y FAl X
o, ZF Y=Y, d-vRE ¥, &7, gto]=, 53) ol gt AN AE FAT 5+ ds5Uth

= 3} dF AA (file-like objects) Y} 2~E & (streams) )2}t %= EH T}

AR 2 Al F5) 5 AR S o] DB UTh Sraw) vho] U 2] 519, ¥ 9 (buffered) vhe] v 2] 519,
22 5. o129 el ol o R EOIA AL Lk st AAE W= R A P E open )

g 2E AU

file-like object (3} A& A A)) 31 A7 2 v)$8h

(

Na S
24l e

S

)

e =

filesystem encoding and error handler 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.

The filesystem encoding and error handler are configured at Python startup by the PyConfig_Read () function:
see filesystem_encodingand filesystem_errors members of PyConfig.

See also the locale encoding.

finder (F}Q1t]) Y2ED RES AT =0 & oy A=t AA.
o]l 3.3. o] 3 2, F FF 77t JFUTH sys.meta_path & FA ARG S v EF 7 2 ThQl T
¢} sys.path_hooks I A AME-3t= 4= dEg] 3 H.
o A 8 Y22 PEP 302, PEP 420, PEP 451 o] U84 T}

floor division (3 4= U Al) 7173 77k A2 W Edhe 318 Uil A U A4x= // th A&
Sol, ®HA 11 // 49 gL 27 H AT, A Al S °2.75% EFUh (-11) // 47F-2.75
= 141%‘ gk -30] Holl F93)oF Futh PEP 2382 H A 8.

function (3) TEA oA oW 3t S5 99 3= AW T o3 A 7 AEE 5 e,

}1;]/] o] AF2E 4= J&ych v 7w 9F v A = 9} function AR T H A Q.
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function annotation (3= o] - €| o] A) 34 v 7f A =1} 9 gk of | o] A

B olwEo]de Ao d g 2 ALYk & 5
d Ao 7, SA 9 int ¥R S S o2 ZtE Ytk

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

Bh: o] L H o] A ¥ L function B ol A A W3}

See variable annotation and PEP 484, which describe this functionality. Also see annotations-howto for best
practices on working with annotations.

_ 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
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
garbage collection (/1] 2] 7)) o A1-8.5 A ok v Rel G whd sl WAL Sl W e Fx A4 F47 B2
= 7 A = AE FF AU 7R AT =

TS AAGAL Fe 5 e =F 7HIA A E F3)
gc BES AHESlA Ao g

generator (AU & o]€]) Aol oE & olE & EeFs 3. gl
Y yield BA4E EFAUTHE Hol BEUT o B
2 wloll b 71 4 g o,

RE A o) F48 Fel 7| AT, o @ £ ulo] A A a0l E o Halo]8 & A2yt o el
o] 7} WA Qe A9, AT GOl B MA RE TS QUL

generator iterator (AU @ o] €] o]e]d|o]E]) A ol 7t e = A A,

Zryielde A O R A2 E S8t 1 9149 (A ] W

A% el S 1 g A Aol g o el 8ol el 7} Al E W, m
A3k 2s) ol F U o,

generator expression (AU @l o e] EH4) o EdlolE] S BejF e Ed4). £ W59 ¥ E Ho st for

A3 A s if Aol Hol & AN EAA AP BAU AgA B L SR A4S AP

gEse sy

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
generic function (AW g &) 22 AXS AR 2 FEo Hs 7S A T2 78 5. S 1

o o] ALEE A= Bl A5 Fuel 2o o5 2R ek
A= o292 8o 23} functools.singledispatch () Wl Z @ o] E] 2} PEP 443% X A Q.

generic type (A]U] 2 &) A rype that can be parameterized; typically a container class such as 1ist or dict. Used
for type hints and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.
GIL A< olg=ZgE] & & HAS.

global interpreter lock (19 Q11 2]e] £) 3t o] © 7] sjL}e] Ad| =7} gho] 4l vo] =
W 57] 918l CPyhon QB 2] B 7} A& 51 Wl AU S (dict 9} 2 528
A7) melo] B A0 5 A AA 2ol tha] HASHE S §H5 0] A CPython 78
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AelzelE AAE F1e A2 dHzHE HF2d =387 A BEs tiA, ts =2 A4 714
AABE BE ] Be RS g

However, some extension modules, either standard or third-party, are designed so as to release the GIL when doing
computationally intensive tasks such as compression or hashing. Also, the GIL is always released when doing 1/O.
(2 O vASHA -/ v ol B E A aE) “2d =l At 22 (free-threaded)” 1 22 B & RH5 314}

She A9 e A3 Ael A R, £@ e ZeAA 290 A5 At A5k B2 .
o) 95 oI E T AL THE UL AGIA LRolA £ WG] Rold A0 AN

hash-based pyc (3] 2] 7]¥t pyc) &S FHHL7] S el T a2 5t o] HF 4 A ko] obd A& AHS-
3t= ulo]E I & 7) A] 9}, pyc-invalidationS 2% 544 2.

hashable (3] X] 7}5) A7} 44 71 ko]l W3HA] o= A ZS 283 (__hash__ () WA =7 3],
o2 Az et vl aE 5 9}2“4 (_eq () ®WIN=7} éﬁ%‘bl oh, Al 7hsdtehar o 2okl v

== Al 7hs st 7“211 S 9] A gES Zolof gyt
A 7He A2 AAE 9 Y ZIv AT I E A E 5 QA sk, o] AFR TR E] WRF
o= 6HAl #HZ AHSSH 7l W gy

ol Aol EH W A EL A 7Hs
—"—E‘Zl AsUth (F *Olb‘rfrozenset ZE“’) =4
7Bt A AL Ao 2 A0 dA"HA AAE

o
shals) B thEral Hla s i ﬂ/‘l F2id() 2 FH
IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and interpreter environ-
ment which ships with the standard distribution of Python.
immutable (B¥) 1389 gs 2t AA. 28 AA = 2L 24, fEs 233Uk od A2 ¥
%%4>MHHG*Wﬂ°ﬂﬂﬂﬁﬂw7hwfﬂ—ﬂ%@ﬂﬂ:%ﬂﬂ%%%MMb1ﬂﬂ¢ﬂ%
%011* T2 LS FUth ol & S, 949 7).

B R0 A g8 (e dw A

Fdunh Gl2EY gAYy e 22) 7k AH U E2
Gl S Al 7hs 2 ol it 3 *]
2 oAl 7He Ut (A7) A S A9

g
=
=
=)
=]
©
Fd
g_g
)
ta
i
o
i)
)
X,
2
[
N
iv)
rju
td
i
o
i)
)
¥,
HJ
s
K-
>
_,h

25 YES e B
715 ot 2 E 87| = S AA; Al 3hlH Olz}iﬂﬂ A Aok

interactive (t]3}3) Tlo)H & 318 ez g8 & 21 Q=] JE =z 22 Ei EXA EFH

U84 U7 52 498 AoAE ¥ SIhE T A 90l B4 python g AR

FEIS] ol 4 s ). Al oot ol & AxTeA Y 2 EH 7] 2
e g A2 A At (ot () 5711

interpreted (QE]Z2|E]=) vio]E I & Aapde] o] EA) ufFoll 2 F& 0] 3B A 7] &= sHA| 7, Jho] #-2

Aol 9lo] 7k of ek QlEj el e elol itk of

o

importer (Y £ E]) &

XN
i oY lo

>)i
bt
N
Ir
n@
w
rL[>
i
L

paLY
rlo
ok
>
N
o
fru
>,
o
X
o
]o
o
1]
XN,
2
S
krl
B r
> 7l

S A AT Aol ULk 1z ool & o A4 A
doje= BE Ao Aok g2 i/t F718 25Ut tisla = BAL
interpreter shutdown (QJE| = 2JE] £8) 53t LA S 1S uf, golH Qe ZgHE EHS A 7] A
AsFetl, BEoI L o2 44 F 28 U3 FRED} RS LE BEE ANES ST wdgh .
w70 A 571 7] & ol el W B2 gtk ALEAL A 9] 919 A weakref 2 o] 9 L= Ee] S
NAND % itk 2 A7 B AR E 2L ke o 2 S B 5 g, 220 o £l
(£ = golBeg g REolv A FAEHdUTH

SRS el G oA e 4 S A E o
H

Jdejzele] 2o 79 AL A3

iterable (°]E]2]|8) WSS A A S8 5 A= AA. olHHYEJ A2z = ist,str,tuple
Z2)ANAXFE, dict Z2E2E o NI FE, Y AAE, __iter_ () YAE2NES 73
f5}‘Efgetitemf() HAEE WA Y3 nE Fef29 AAE0] Y5 Th
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olH Y E-2 for Fxo /\}'&% T AL AFEE B8 = St 8 B2 3 (zip (), map (), =) °l
AEE = AFUTE ol B E AAZF WA T iter () ol AR AEHW, I 7“?4]-4 olH# olHE
s SUHh o] olHd ol = gE9 78@%?1 W AR s FaFdUTh olHHES AR E o,
HEZiter() £3 %?ﬂur ol olH AAE A thE B8+ JFUTh for B2 0SS o1
e WAHA s g T, F2E == T olHE olHE FobE ol & e MsE Usyt
ol gl o] E], Al E 2, Zﬂ UelolH &= AL,

terator (S[EJ1o]E]) S0 Els] 2502 AASHE A, oA IElSl next () WASE kAo
BEW (EL U U4 nexc () 2 AU AUl St THES T £ o o
’&e] tlolE17} gl& wl+= Al stoplteration o9& o Uth o] oA, o] & o] AA =
A2AE T, 039 BE  next Uﬂ/\ﬂ ESE2 StopIteration A& & thAl €27 7] vk
ol & ¢l ] Eﬁ = ©] E%’fﬂ ol & A X}L s SHFE _iter () WIAEE 7HE Zlo] 75 7] uf &,

el o] B o] el el B ol /| 311 ] & ol | | BE & Wo B ol o 28] £olA 18 5 9% ek
Fog e o] WY ojHd o] S Al=dte ZEYUTE (List Z2) AE oY AA| = iter ()
T2 A S AL for Fxof A& ufubtt A o Ej#] 0] B S bR th. o] | Z5 o] Ef el o] H of v 5)
Al et o sk, A o] B #l o] Aol AFEH o]u] &K1 H o]E o El & %Eﬂ-’_ﬂ/ﬂ, Wl AE oA
H oA wEYth
typeiter ol & ZFAI gk W -§-©] hF Y Th
CPython & AhAl|: CPython does not consistently apply the requirement that an iterator define __iter__ ().
key function (7] ) 7] &4 == =4 o] A (collation) &= A (sortmg) o] 1} 8l & (ordering) o] AF&-F] &=
#He =T FHEYYULE A& E9, locale.strxfrm() S EAL SZ S == AL 7| E
e A Y Th
ol R g =77t R AE o] oABA A A ] A AL F ol = A Al o817 fl 5l 7] T dotE YU th
o] ZlEo+=min (), max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby() o] g5 Yt

7§58 BE s U ol g ol dguth o S0l str.loer () WA TS Aol s TR gl
AEZS A7 FTEALE T UF 1/]D}. thtH o2, 7] T4+ lambda i—i?ﬂ*‘ii s £% e
o], o]& A JUth: lambda r: (r[0], r[2]). E3} operator REZ Al ¢ 7] &5 B EAE
A&t attrgetter (), itemgetter (), methodcaller (). 7] &5 W= /\]-—9—'6} = o
tf & o] & Sorting HOW TO & H A &.

keyword argument (7] 9] & 12p) <A} & B A Q.

lambda (Feh) % ] gro] To A= sl B4 07 PAT o] F g dekel B4 B} RS V=
= EHL lambda [parameters]: expression YUYt}
7] Aol X e} (Look before you leap). ©] T ~ElL2 T E& ol 23] & 317] A WA H o Z ALA
ﬁ%% AU o] 28t Y& EAFP H2R 3 thu] = 3, @2 if £9 S E SAA A YT
= 374 A, LBYL FH2 “B 717 2F < 7] 7ol AA 24 WHEA 2 Aol dFUTh
o], = if key in mapping: return mappinglkey] & AA} Zo, 3R T 23] Ao,
XY =7} keyE mapping | Al Al At A& 4 QlFUth ol# o] F o] U EAFP H2 W&
Na oA A AT A g aad,
locale encoding On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.
setlocale(locale.LC_CTYPE, new_locale).

Ir

url

On Windows, it is the ANSI code page (ex: cp1252).
locale.getpreferredencoding (False) can be used to get the locale encoding.

Python uses the filesystem encoding and error handler to convert between Unicode filenames and bytes filenames.

list (R 2E) WA sho] W A2, 7 o] Bl £ B35k, Aol tha X271 0(1) 0] 7] wEoll, A B aE
(linked list) B t}= T2 Ao 9 v g4 A Y o}
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list comprehension (2] ~AE Hz 2| M) A|F2o 84S AR EE

FE A3 Y. result ["{:#04x}'.format (x) fo
] L 00] 4] 255 Abolo] 9l BAES o] 16712 (0x) S& Ef‘&‘}% A B AES “*CIJDP if

A2 S+ AdsUrth A=sHH, range (256) ] 8L

loader (2¢]) 25 ZE3}= A4, load_module () °]ghe= o] WA=
= 5loly 7 == UTh x}/\ﬂaj} Y22 PEP302 &, 4 vl o]~ F~
E HAMQ.

magic method (W] & WA =) S5 wjA = o v]FA] A Q] v] 23k

mapping (W] ) 2] 9] 7] 23] & XY}l Mapping oY MutableMapping FA H o] S o A A H
HAEES F3stE Ad oy AA. d 2= dict collections.defaultdict, collections.
OrderedDict, collections.Counter & & 4 J5Yth

meta path finder (W€} 7 2 5}QIt]) sys.meta_path 4 Adol EHF= Il e &2 A= 4=
Q=) 5holE] o ghel sl of 9171 ShA v cheu o,
et A2 37 £ St= WA =S A= importlib.abc.MetaPathFinder & X
.

=
)

r[r
td
r[n
ﬁ&
Ry
oy
Ekﬂ
<
%1

£ gofslof gtk 2 u
+ importlib.abc.Loader

metaclass (W e} Fell&) S22 SHia. ZHA Fo= S ol S gAY, vloja ZHAaE9

E52 WUt Hlg SHa s o] Al JIAE Woba S A E s AdS JUth o729 A4

AFY 22 Ao52 7|2 TS AT FUh gol RS EHEA vte+= 22 ALE ve S

25 s Adthe A9 Uth giRE AFE Ao A= ol =77 S B8 flAITH 8732 of, v et

ZHlaE AYsta ot iy AFPUTh JEZRE M 29 27 (logging), 28 = kA9
SuUth

N
N
N,
S
24
0%
o,
A
gﬁ
o>
ﬁ~ NH

i
-
r [
we B
58
rlo
v}
it
LS
2
=2
>
ofo
A

metaclasses Ol A T] Z}A| 3l < =

method (F A=) e vle] QoA o)t G, 2 Bejse] dadag o EolE
HAEE A JA A2 (HE self gl BHTH 2 A2EHA AAE W5 Th 5 2 5 HE A 505
£ BEA L.

method resolution order (WA= A £ 4]) WA= AA A+ ﬂ ole 5L HHE A= wWolA~ &
259 =AU 23 dE|2RE dho] A e Z o AHSH e E9 Al g 8- The Python
2.3 Method Resolution OrderS ¥ 3t}

module (%) o] 2=9] 243} 291 % gehs Al BES Q09 ol d AAEL P o5 FLE
o S e e Tl ool e 15 2] e
714 % BA R,

module spec (RE 2%) ZES Z =34 AL 5
importlib.machinery.ModuleSpec 9 ¢l

MRO "4 = 24 A & BHA Q.

mutable (7}H) 7HH AA = ghol | 4 YA T id()

named tuple (| Y& =) “named tuple(V| Y= F=)” o
=% AHgstol dlds B4 9
QEH’\oﬂ e 7% d= T+ A5
time.localtime () & os.stat () 7

o2 o= sys.float_info Yyt

rlr
ko
P
=2
_IO
X,
[>
]
4
30,
rr
I
rln
o
o
i
iy
Ry
[>
=2
o~
ofo
il
<
u)
ol
)
L

bage ghe 2@ stel, oo 3P ol MY FEY UL &

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

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

(TF= el ATT A
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R s S e e P I )

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

True

AR U= FES PFF I o) QUh £t tupledl A 4551 o] £ BEES o5t
Aut o)~ A2 YT FES UE S Gk B Fohat 7 FAAAL A= F5
collections.namedtuple () & B& & JFUTh 242 712 A3 A4 AY W I A= =+
FoAE 2L 5 Yt B A FAUASE TR Tk

(A=

_>L:
RES
o
-,
(e}
9
i
ic
XN,
:IR
=

A o [e)

E‘&’é% A9 Yrct o & Eo], &4 builtins.open ¥ os.open() & 159 o] & F 7o 9 3f
FUR T e o BUE o8 wEol UHE TASCAE $ R wEel A R §7
B4 228 Ut} o/ & 59, random.seed () =¥ itertools.islice () 8t W 1 3k
Eo] 27 random @} itertools BREO] 9 & FAH IS 3 & o] W) Ayt

namespace package (¢] 5 37t 7] 2]) LA A B 3} 7] 2] 5] AH o] Y Z 7 7|55k PEP 420 7 7] #]. o] 5
FHA7IAE EHAJAAZ S T YA, 53] _init__.py o] gleu g A4t 37 4] o=
Ut

TE T HAS.
nested scope (ZH H A7 =)
gre e geol g s A
B U9 HA Fe
WA, AY MEEL A
& egh ),
new-style class (S AELY) Ze|A) A ZFL& 2E Z P2 AA o AHLEHT 9= FH~
= 2719 dold H = 7
__getattribute_ (), FUWL2 WA E, AHE WA ES} 22 sto] WY A F
32~ 9lglayth
object () el (EHFREUZN) E 2L T (AIAE) o] A EEdolH. 3 BE 7wAEd 27
B EE DR EESEE EX =N
package (3] 7] x]) A Python module which can contain submodules or recursively, subpackages. Technically, a package
is a Python module witha __path___ attribute.

Bt 71 A & ol F T H TN A = HAL.

parameter (M7l 5) oF (L vIAE) ool A F¢7bibg & & A (e o' AF AAE) & A

Aot ol £ 22 AL e, A TR w74 ok
o X]-71 9 = (positional-or- keyword) A ARG 7= RIAt R AeE 5 e AAE AR Y
o] Zlo] 7] FEf ] mi7h A J U th oAl & S0l vl A foo £} bar

def func(foo, bar=None):

« 1 A-A & (positional-only): S| A 27 A 5 = AAE AAAUTE A2 AL AT =
S Aol M 5o/ 2AE 2@t I F o AT AU dlE o] thollA

posonlyl 3} posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o 1Y =-HL (keyword-only): 7| Q=2 A2D 4 Y= 9

‘— AAHE A Gt 719 =-A -8 v 7/lA S
=g 7@-4-4 UH7H HE FZ o A ol 3hte] 7FH-91 ] vi7f i =up + & I 2 23 A YT
FAFUL A E 01, t}-& o A kw_onlyl 2} kw_only2:
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def func(arg, *, kw_onlyl, kw_only2):

o 7FA-9 X (var-positional): (TH2 o 7} A E0f] 2] 3 A] o] n] 1
T A=A A=Y A9 A%"V‘E A1 2 gt o] & uj
OJW Ao)d ¢ JdFUTh A& 59 thxoll A args:

Yo} 5 o171 914 Q15 H3) 4152
ARG w0l o] < 2 ool

def func(*args, **kwargs):

o 7F-71 9 = (var-keyword): (Th2 Wi 7l A =E ol &8 A oju] Wof5ol 3 7] = AAEof T &)
Asd = JE dYgY M 719 = AAES A AZFUTE o) i AdFE= A HS o] Fofl ++ &
o] X HoE 4= AF UL A& 501 A9 ool A kwargs.

s AR A AAES A 7| 2R oty AdH o] At A4 AAES A ZT 5 JdF Ut
o1z g o] %] & oz} vl 7 H =9 }Fo]of L} 2= FAQ A&, inspect .Parameter S &2, function
A, PEP 3625 H A 8

path entry (B2 lE2]) 4= 70 701t 7t QEE F RESS 27 99 Fushe Qr = 42 g st
_04 x]-/\

path entry finder (F 2 & E] J]— t]) sys.path_hooks ol = FHE (F, 4= JdEZ 5) o] EHF+
ol A, FolA A2 dEE 2 RES FEUHEE SN JAFYTH

A2 Qe AT E°] FHIE WA EEL importlib.abc.PathEntryFinder of U th
path entry hook (7 2 <l E]—?:;— sys.path hook B|2E Qe ZHEQH, &4 FZ AdEL A ZES
H=wS dy 9oty Az ol ez vloly 2 S8 F Uk
path based finder (32 719 5hQIe]) 718 vl e} 42 shel S 5 Shuele], A= J2 o4 BES 25
e},

path-like object (3 27 AA|) 3L A28 2 & ‘/]rE]rLH% AA. A2F AA = A2E Yl = str Y
bytes AA| o] A} os.PathLike Z2EZ S F33E= AAYUT os.PathLike T2 EF S XY
3l= AR = os.fspath() TTE 1%6}]/\1 str U bytes 9t A|AE Ag g Mg 4 95Ut
th4l os. fsdecode () 2 os.fsencode () & Z+Zt str U bytes 2345 BEAst=0 AR E &+ U5

Ut} PEP 5192 =5 g4 th

PEP sto] 2l |41 A] k. PEP= sho] il AR Elo] HHE AT AL sho]dl i 1 w2A| 2 Ex $70]
ga AIZe 7% 2dahe 47 £ AT PEPE AlHE 7150 3 h2 % 714 A R 2AE

A oF & o
PEP= F8 MEL 7]5& Z]?l tal 2 A ol e AFUE 9
712 W AYE 4t PEP &4 Ak

= pun
oA B A3 T Ao et
1

KN

He FR st spol o Solxt A 2
AFUE ol el & F535kaL Wil

portion (£4) PEP 420 o 4 B9 & AAE, o1& F21 3471700] ol i ohs shipe] el el elof Solsle
5159 2% (zip Foll A 2H = A% 75 g Th.
positional argument ($] 3] €12} <1} & H A Q.
pr0v151onal API (Z+A API) ZA API= 2 & o289 A 53
o} QeS| o] 2] 2 @rﬂ N GE A= FA T, FA A ol gkl EAIH = 7 I AEAEol 2
AT 17 BB A o] §45] A S WA o] Lol &
Qoj A £ g AT — APIZ £3817] Aol £

rl
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o] A= = ol BHE 7 LW A B FRE AA L F IE 3R] gy AAE = A==
Ut o A e Ul 82 PEP 4112 29 Hyth

provisional package (7 3| 7] x]) 74 API S HAM 2.

Python 3000 (5} o] %1 3000) o] 3.x w2z g}ole] ¥ (H A 39 w27} A uj2f o] o]ok7|d Al Fef g5 o] F
o]5o|th) o] & “Py3k” 2 £ 27| % gt}

Pythonic (S}o] ¥ thy) the AdolEolA] kA A dES AHES
71 A AR E = ol A e kel mE OPO]qoib‘r
ol Hd for T= AMEIA OlHHES BE Q4R FX

of B gloern=, gto|Hlef Q53tA k2 AMEE

m
N
m{m
=y
%
r
;

AL, FFo] A Q1 o] of] A
.L‘r ]NOﬂ/ﬂ A= A=
= 2 ge Qoo o @
g Alo] %7} 2B 2 AFEa 71 T o

for i in range(len(food)):
print (food[i])

o 25 sfol itk Y2 ol syt

for piece in food:
print (piece)

o A BLEo Qo Sefs, G, v A Eef o] 2 P2
A A FU A4 B5oh 22 Ao, 3734

é
_|_4_,

Aze A o5 4@%q55

>>> class C:
class D:
def meth (self):
pass

>>> C.__ _qualname

lCl

>>> C.D._ gualname_
'C.D'

>>> C.D.meth. qualname
'C.D.meth'

B2E2 7t 7= AHSE o, &A% A3t E ol & (fully qualified name) > BE H B | 7| A 5& X3
A RER VM= HoR T':ﬂ% o] 5L ouFg Ut} o & £9¢],email .mime. text:

Q

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

reference count (R 314) AA o N3l F=x2] /M4, AR AR 3L 710082 Bol AW, W2 7 v
Ut 2 3¢ 332 dutz o g glo]ld F =9 ‘“iﬂx]t %}X]UP CP_\tlmn:rLﬁf] RN R =
sys BEE 54 AA 9 £ Sl+E 585 getrefcount () = F A

regular package (FF #|71A)) __init__ .py IS X33 ‘:]"’“Eiﬂ-ﬂ'ﬂe AF A 9 7]A.
ol5 w7 A & HA L.

_slots__ Z YR AAQd, A AEHAAEFYFEES HSHFHS g AASIL AAEA G E
A A “?:}33’3‘1 HR2 e & A= 235 FUth A7) 7]+ A g o] Hla Y2 SHlE A AFE-317] 7}
Z 712 L HolghA], vRE o vAs 28 28 T A] Bl £ AAEAT Q= EWEHI AL
S sl= Zlo] 5 UL

sequence (A]FX) __getitem () 55 UﬂHEE Eé‘ A AdAE AL 2 @ 4 A5 A Y3},
Al A dolE 58 FE__len. () WIANEEAZYst=olHHE. 22 WA A AXES YEHEH,
list, str, tuple, bytes 7} 01—1/]1’/} dict "":fﬂ—_getitem_() I len () 2 AY3A
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z3]0] A4 )4l Qole) 2 7|2 ALg a7 bl Eo] AR~} ol jE o2 AFRTE A 2
S oF g

collections.abc.Sequence &4 Wlo]~ F& A= getitem () I len () S dojA &
A Z2H3 olE]H o] A8 Ao s, count (), index (), contains (), reversed ()&
F7H Ut o] 49 e o]~ E T3 F S register () EAMEHA HA AR 55T 5 9

%Yt

set comprehension (3 AZ2]AH) oEHE) = 84 HAAY LR E Aty 23 2 A2 v
3el= A S . results = {c for c in 'abracadabra' if c not in 'abc'}EEXA}
g A3 {'r', 'd'}E AT} comprehensions S 2 A Al L

single dispatch (Y2 t] A3 x]) & o] st QAAke] Fof| 7|2 A A = Alv = &5 t2as) X9
el
slice (E&lo]2) HE Al 9 4R E xFst= AAl. SelolAs= B AT HE H7HS ARSI A Y
t} variable name[l 3:51 A ¥, [1 koA oAH Y £AE S22 REPYTH 23S (B
Z

=

2~2AYE) BV|H2 W FEH O Z slic zq = A& 3T
special method (54> WA =) Tho] o] o ofH A, G4l 22, AT ] EAHCE TEHE HAE.
ol MANELE F Y LEE A ﬂs}i 2y oS 23 YF Ytk 55 vl A =+ specialnames

A BEolA guth

statement (£73) 24L& A9 E (=9 “BE (block)”) & FATHE REYUTE B2L 584 o AL} 7]
ZEE ARSI Y A 2 E FY U YT 71 if, whlle, for.

strong reference 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.

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.

See also borrowed reference.

text encoding () 2 E 217 YJ) 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 fle (5 5} str AAE 92 £ 5 Ui 59 A 5, 22 FLL AARE vol= Ao
o|EA~ET S on/\ﬂ/\-g].jj_ﬂ/\eo:zu] A5 8 o E]AE FJdo 2= HAE BT ('
e 'w') 2 99 99, sys.stdin, sys.stdout, i0.StringI0 & A2HAE & F ASH T

ol R 24 B 9T £ 4 9l 5 AA o del AE hol 2] 5Hal ® BZ kA K.

triple-quoted string (4% w4 ¥ ¥ £219) W% () U ALWEE () A AR SR BAL, 1d 1
2 E Uz S A Ao Qe 7SS AlgaiA s AT, el 71A) ol fol A 227} 5T
SES EEE o SRS SRS G4 YEE o, Ad BAE 27

=
U
Hi= o S0 2 e, FLEFI S £ 0 53

type (&) slol# AR ] P 17 0] o] F7F2 AAAAE ZAH T A= Fol stk A
type ( F JdsUth

o
o
9
2
|

K
X
rr
o
Lo,
oft
1o
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def remove_gray_shades (

colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass

o= 2ol o ¢7] 44 we & dsdth

Color = tuple[int, int, int]

list[Color]) —> list[Color]:

def remove_gray_shades (colors:
pass

type hint (3 31E) W, Fej~ o]ERRE 2 & U
o] A.
P AEE A8 ALoln sto]Wofl A A S A= FF Ut stA W, A2 9§ F4] =+ 783} IDE
JI= g AEY S FHUH
A M2 AYdetn, 29 We, 22 JJEIRE D T4 F JEE typing
get_type_hints () & AH&sto] AA 2T 5 QG YT
o] 71%5& A3 typingF PEP 4845 F 234 8

universal newlines (FUM A £ 937) 2 22 AEE BF £9 o2 AA8tE, H2E 2ER S &4
St ElE: U2l BEX A '\n', Q2= &8 "\r\n', AL N EA] FAEH '\r'. F7}F

2l ol 2l PEP 278 £} PEP 3116 & 2 A 2.

AFg-of] #3f A= bytes.splitlines ()
RE9 ojxH o] 4.

ERERERSE PSSR

variable annotation (FH 4= o] - E| o] H) W4 =
He T Fda oEFRE o] g 9]

“ -

Ir
oy
£

[>

2

fut

Rl
()

class C:
field: 'annotation'

o, ol & int & 7 AL E 7T

W olglolde dutg o 3 ez AHgHUh S E
Huok
count: int = 0

W o] gl o] A 2 H-2 Al A annassign o] A A gy o}
See function annotation, PEP 484 and PEP 526, which describe this functionality. Also see annotations-howto

for best practices on working with annotations.

virtual environment (7 87) o] 4 A& A9} & %2 1o, 22 A2 Hol A AW £ O} o] A
S8 ZE2IHEY T8 F= FA oA, o] H W 7| A5 A AU 28 o] =8k
A8 el s, gE RO AeiE A 47,
venv E H A 8.
EREP

ZESfojRto g Hod AFE. ol 7HF A vl EZE

Aol o]l 5L AHg- sk ol =& ol

Zen of Python (s}o] 4 ) 3ol 4 tx4ol Aelsh AE ol B5 ),
Utk o] 22 o34y 2z o)A “import this” & YA HAUTH

A -
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O] dHAMo]| 25}04

117

o] AW A & reStructuredText Ao A TEE 02 Ao g2 atolH AHAE Q] &
Sphinx & A& g5 U th

A7 A9} o 5§13 EA Q) AL Thol A AA 2 npRAX = WA 02 AQE AR = YT 7o} s
Ath, 2o} whg ol o 8 A K= reporting-bugs 3 ©] & A Al 2. A8 AFAEARE AR B g

[RR=
o2 E5oA B2 ZAE =gyt
o Fred L. Drake, Jr., 92} 3}o]# AWA =3 F o] g 2}o] 2 g2 ZHl 2 9] 27}

8] Al A4 A7

« the Docutils project for creating reStructuredText and the Docutils suite;

 Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.

2] 9 gtold Al 71 FUth 7oAk REA A

shol#o] o g WA AWAE 27 B AL Fold AFUE Y A7} 7)of whE Tk - ZHAF T
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appeNDIX G

AALRL 2fO] Ml A

C.1 AZEQ|0{2| A}

o] 2 ABCzl= dojo] T A A2 A v d #X 9] Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
%) 2] Guido van Rossum ]| 2] 3l 1990 dth Zubol] TS o] H5Uth spojols thE AHEE2] W2 33
235 A 9, Guido= 3ho| W o] £ 8 AR Fof JlF U T
1995 d, Guido+ Virginia 2] Reston ]| ¢} Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston.va.us/ ) o A Iho] AW B PG ALY, o] RollA o WA AZE A E SAAF YT
20004 5 %ﬂ, Guido 2} -‘ﬂ-ol é‘ﬂ o A 7] 9HEl 2 BeOpen.com 2. 2 & 7 4] BeOpen PythonLabs €12 A A5 Ut &
2 3} 104, PythonLabs ¥ -2 Digital Creations(& A Zope Corporation; https://www.zope.org/ ZZ) 2 =754t}
2001 4, ,ﬂro] HAZE %’rﬂ 01 A (PSF, https://www.python.org/psf/ Z2) o] A Y= A5 Yt o] &A= slol#
FHA A QA E 4273 E 5E3] A HE vl g 22 Y Yth Zope Corporation2 PSFe] &9 3] 4 9yt

2 E slo] W vz ) ’\/\‘?J‘/]D]'(J”H 4o~ Aol o] ths) A= https://opensource.org/Z

=}
h=4
©). Ao 7, UEE (A 9 ARE obdUTh Fho] A Wl £ ¥-S GPLF T 3HF T o2l o & Tha
W E L 8 ok AU ok
TR, o E 3T T & AS Kt GPL &7
09.0~12 | n/a 1991-1995 | CWI yes
1.3~152 |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 no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 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-# A | PSF yes
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F3: GPLY} EFATH: 2L 927} GPLE o] 42 W Eohche 21
eho] 2 GPL3} 2e] ol e o] WAL 37} 248 BEA 9 £ 48
S8 ehol Mt sho] W3} GPL Stof REH ThE 2 mE oS AYT 5
oLt

Guido®] A= 3}of| o] Wi £ Z 7hsstAl e W2 o7 A BAAS o Al AAFEH U T

Oh

C.2 mo| Mol HMASHHLE AFESEY| 2It 0|8 of&

r

shol dol BEHE UM 4z eg o] o T2 zho] M) A
2E9 3 g Uth ol el at ehol Mo BEA T 52

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.10.16

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSEF"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.10.16 software 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 3.10.16 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 3.10.16 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 3.10.16 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
3.10.16.

4. PSF is making Python 3.10.16 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION.
<~>OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT..
—THE
USE OF PYTHON 3.10.16 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.16

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.16, 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

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 3.10.16, 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" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

(THS sleTATol A1)
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This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

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 permissions
granted on that web page.

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

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
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

(= el ATT A
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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. 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.

8. 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.

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.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.16 DOCUMEN-
TATION

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 24 EQIAE

_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A U] &
We BEo e LES ERPUT 0L Aeh mEe] A2 vk $7 Atk

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
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. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

(TS sl AToT A
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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 A%

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
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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asynchat ¥ asyncore BE-2 thg3 22 39 AHgS 28§ Yth

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 #7| &z|

http.cookies REX thg3 22 £ AHeE 283

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
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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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 & UUdecode &4

R ES ST 2L 39 AE TRk

%

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.

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

(= sl ATT A

C.3. Zgt=l AmEQo{of CHEE 2lo|MIA 2 59l 81




Python Setup and Usage, £A| B{Z 3.10.16

R s S e e P I )

version is still 5 times faster, though.
- Arguments more compliant with Python standard

C3.7 XML EH Z2A|XN S&

xmlrpc.client BE-2 b33} 22 £ AFgS 233 T

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

test_epoll RES 0h 3 28 9| AL ZFFUTH

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

(THS seTATol 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 252 kqueue Q1E 3] o] 2ol thal The 3} - 39 A9He EFE UL

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

3¢ Python/pyhash.c 9|+ Dan Bernstein ] SipHash24 <11 2] < 2] Marek Majkowski @] <=8 o] 3£ 3} of
Ut of 7ol bz 22 8ol Eglof ATk

<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>

(THE seTATol A1)

C.3. Zgt=l AmEQo{of CHEE 2lo|MIA 2 59l 83




Python Setup and Usage, £A| B{Z 3.10.16

R s S e e P I )

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} dtoa

The file Python/dtoa. ¢, 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 fol-
lowing 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.

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

C.3.12 OpenSSL

The modules hashlib, posix, ssl, 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:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

/* -

(THE seTATol A1)
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Copyright (c) 1998-2008 The OpenSSL 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. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT "“AS IS'' AND ANY
EXPRESSED 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 OpenSSL PROJECT OR
ITS 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.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

(THE seTATol A1)
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All rights reserved.

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

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 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. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ' "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. 1IN 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.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/
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pyexpat &2 T 5 ——with-system-expat & FAFA o= 3, EHH expat 22 AHES AFR-3} o]

dEgych

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
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

_ctypes FF2 W EES ——with-system-1ibffi 2 FA3}A] o 3, ZFH libfli & AHRE-S AFE-31

ey

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.
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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.

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 &3] AFEEH = S| A] Hl o] E2] 3L cfuhash Z2AEE 7|wto & s}

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

(THE seTATol A1)
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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.

C.3.17 libmpdec

_decimal REL2 YE=E ——with-system-libmpdec & FASIA] ¢+ 3F, E 34 libmpdec A2~ AFE-S

Ahgste] =P ok

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 C14N EH|AE ARIE

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,

(THE seTATol A1)
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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,
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/s0x-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 INCLUDING
THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PUR-
POSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.

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 INFRINGE-
MENT 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
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sho] 3} o] WA E:
Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.
Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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——enable-framework=INSTALLDIR, 25

B ——enable-loadable-sglite-extensions,
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—-—enable-profiling, 22
——enable-shared, 24
-—-enable-universalsdk, 25
——enable-universalsdk=SDKDIR, 25
——exec-prefix=EPREFIX, 21

command line option,6
-b

command line option,6
BDFL, 58
binary file (¥W}o] g 314), 58
borrowed reference, 59

bytecode (H}°]E T E), 59 :215 10,5

bytes-like object (H}o]|ELF AA), 59 1 6e P
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command line option,4 —0.6
)

93



Python Setup and Usage, £A| B{Z 3.10.16

-00, 6
——prefix=PREFIX, 2]
-q,6

-R, 6

-S,7

-s,7

-u, 7

-V, 5

-v, 7

--version, 5

-W arg, 7
——with-address-sanitizer, 23
——with-assertions, 23

—--with-undefined-behavior-sanitizer,
23

——with-universal—-archs=ARCH, 25
--with-valgrind, 23
--with-wheel-pkg-dir=PATH, 20
-X, 8
-x,8

complex number (B4),59

context manager (AEYAE #2 A}, 59
context variable (AHAE W), 59

contiguous (9%), 60
coroutine (ZFH), 60
coroutine function (ZFHE &), 60

——with-builtin-hashlib-hashes=md5, shadBRRLERES,28h3%12, sha3, blake?2,

25
——with-computed-gotos, 21
——with-cxx-main, 19
——with-cxx-main=COMPILER, 19
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--with-dtrace, 23
—-with-ensurepip=[upgrade|
nol, 21
——with-framework—-name=FRAMEWORK, 26
—-with-hash-algorithm=[fnv|
siphash247,25
——with-1ibc=STRING, 24
——with-1ibm=STRING, 24
—-—with-1libs='1libl ., 24
——with-1to, 21
—--with-memory-sanitizer, 23
—-—with-openssl=DIR, 24
—--with-openssl-rpath=[no| auto| DIR],
24
—-without-c-locale-coercion, 20
—--without-decimal-contextvar, 20
—--without-doc-strings, 22
——without-pymalloc, 22
——without-readline, 24
—-without-static-libpython, 24
——with—platlibdir:DIRNAME,20
—--with-pydebug, 23
——-with-readline=editline, 24
——with-ssl-default-suites=[python|
openssl|STRING], 25
——with-suffix=SUFFIX, 19
—--with-system-expat, 24
—-—with-system-£ffi, 24
—--with-system-1ibmpdec, 24
——with-tcltk-includes="'-I...
——with-tcltk-1libs='-L..."', 24
——with-trace-refs, 23
——with-tzpath=<list of absolute
paths separated by pathsep>, 20

install]

', 24

CPython, 60

D
-d

command line option,6
decorator (H]Zd o] €]), 60
descriptor (J2Z HEH), 60
dictionary (944 2]), 60
dictionary comprehension (€A g A= 3l

), 60

dictionary view (944 g H), 60
——disable-ipv6

command line option, 19
——disable-test-modules

command line option, 2l
docstring (5E2~EH), 60
duck-typing (8 E}o]3), 61

E
-E

command line option,6
EAFP, 61
——enable-big-digits=[15]30]

command line option, 19
——enable-framework

command line option, 25
——enable-framework=INSTALLDIR

command line option,25
—-—enable-loadable-sglite-extensions

command line option, 19
—-—enable-optimizations

command line option, 2l
——enable-profiling

command line option,22
——enable-shared

command line option, 24
——enable-universalsdk

command line option,25
——enable-universalsdk=SDKDIR

command line option,25
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——exec-prefix=EPREFIX
command line option, 2l

expression (E&4]), 61

extension module (B3 2 E), 61

F

f-string (FEA4), 61

file object (3} AA)), 61

file-like object (347 AA), 61

filesystem encoding and error handler,
61

finder (¥914), 61

floor division (B4 U=xAl), 61

Fortran contiguous, 60

function (3F), 61

function annotation (&4 o]k H o] A), 62

G

garbage collection (7}H] A $74), 62

generator, 62

generator (A& o] E), 62

generator expression, 62

generator expression (AlUd o]lH ZE4]), 62

generator iterator (AW o]g o] ¥ dl o] E),
62

generic function (AM|E <), 62

generic type (AU &), 62

GIL, 62

global interpreter lock (A <l¥ =g H
=), 62

Fl
-h

command line option,5
hash-based pyc (G| A] 7] 4} pyc), 63
hashable (] A] 7}%), 63
——help

command line option,5

=TI
command line option,6

command line option,6
IDLE, 63
immutable (E4), 63
import path (YZE ZF=),63
importer (Y2 H), 63
importing (Y24), 63
interactive (H3}38), 63
interpreted (A E Z 2 E X), 63
interpreter shutdown (A ZZEH £8),63
iterable (°]E]| & &), 63
iterator (°]E & o] ), 64

-J
command line option,9

K

key function (7] ), 64
keyword argument (7] = 213}, 64

L

lambda (ZT}), 64

LBYL, 64

LDFLAGS, 28, 30

LDFLAGS_NODIST, 30

list (B]2E), 64

list comprehension (B|2E ZAZ & EA), 65
loader (Z4), 65

locale encoding, 64

M

-m <module-name>
command line option,4
magic
method, 65
magic method (W] 3 WA XE), 65
mapping (}3), 65
meta path finder (WE A Z 1}90H), 65
metaclass (WE F ), 65
method
magic, 65
special, 69
method (WA &), 65
method resolution order (MAE ZAA £ A]),
65
module (B &), 65
module spec (2E &%), 65
MRO, 65
mutable (7}H), 65

N

named tuple (VY= F&),65

namespace (°] & &3}, 66

namespace package (°]& &7 9] 7]A]), 66
nested scope (EZFH 2T Z), 6
new-style class (F2EtY 3 2), 66

@)
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command line option,6
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-00

command line option,6
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P

package (3] 7] A]), 66
parameter (7] 7] H), 66
PATH, 9, 17, 3436, 4145
path based finder (A E 7]l 3}l t), 67
path entry (A=Z dET), 67
path entry finder (A2 AEF 3+94), 67
path entry hook (FZ JdEZF &), 67
path-like object (AZF A ), 67
PATHEXT, 36
PEP, 67
portion (E£A), 67
positional argument (¢ ] Q1AP), 67
——prefix=PREFIX

command line option, 2l
PROFILE_TASK, 21
provisional API (A AP, 67
provisional package (ZA 3]7]A]), 68
PY_PYTHON, 46
Python 3000 (3}o]# 3000), 68
PYTHONY*, 46
PYTHONCOERCECLOCALE, 20
PYTHONDERBUG, 6
PYTHONDONTWRITEBYTECODE, 6
PYTHONDUMPREFS, 23
PYTHONHASHSEED, 7, 10
PYTHONHOME, 6, 9, 47, 48
Pythonic (3}o] W T}&), 68
PYTHONINSPECT, 6
PYTHONINTMAXSTRDIGITS, 8
PYTHONIOENCODING, 13
PYTHONLEGACYWINDOWSSTDIO, I1
PYTHONMALLOC, 12, 22
PYTHONOPTIMIZE, 6
PYTHONPATH, 6,9, 42, 47, 48, 52
PYTHONPROFILEIMPORTTIME, 8
PYTHONPYCACHEPREFIX, 8
PYTHONSTARTUP, 6
PYTHONTHREADDEBUG, 22
PYTHONUNBUFFERED, 7
PYTHONUTFS, 13, 42
PYTHONVERBOSE, 7
PYTHONWARNDEFAULTENCODING, 8
PYTHONWARNINGS, 8

-q
command line option,6
qualified name (B34 ©] &), 68

reference count (ZZX 3 4), 68
regular package (B4 3 7] A)), 68

S
-S

command line option,7
-5

command line option,7
sequence (A|A2), 68
set comprehension (J& A= 3 A), 69
single dispatch (A F Y23x]), 69
slice (£8}o]2), 69
special

method, 69
special method (E4 WA E), 69
statement (£73), 69
strong reference, 69

T

TEMP, 38
text encoding (HlA~E Q137 1), 69
text file (H12E 3}Y), 69

triple-quoted string (A& W% F EX14),

69
type (3), 69
type alias (3 o dg o), 69
type hint (3 31 E), 70

-u
command line option,7
universal newlines (FU®¥A & d7),70

Vv
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command line option,5
-v
command line option,7
variable annotation (3 o] H|o]A), 70
-—-version
command line option,5
virtual environment (7} #4),70
virtual machine (7} 71 A), 70
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-W arg
command line option,7
—-—-with-address-sanitizer
command line option,23
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command line option, 2l
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command line option, 19
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command line option, 19
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command line option, 20
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command line option, 24
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PY_CORE_LDFLAGS, 31
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PY_LDFLAGS, 30
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