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CHAPTER 1
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CPython implementation detail: T} 2 73 2] W& = | 4= o} =
tions X SFAA L

A& h 24 e Y-8 implementa-

&
1.1 9485 &
oS T8 b3 RHES ART + 5t
’python [-bBdEhiIOgsSuvVWx?] [-c command | -m module-name | script | - ] [args]

22, 718 A9 AR A DR 23 YE 52U

’python myscript.py
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AE]| o]~ F M2 AE Z 2] Efof o3
argv & E°1 Uth- 3 iR g4, A
A Aol F2JshAl
—-c <command>

command o] stoj =S AYFUT} command = NP TAZ T2 St ol Fe] £H L A
F oA epgo] A T2 ul 7t QlF YTt

L:o

-m <module—name>
]ﬂ:—g—.‘.‘:\—l O]%_,] 2 E % SYyS. path Oﬂ/\‘] 7’]/\]]'(5]-_]_ 1 LH ‘% maln E—%EA‘] /:\_:].%g?:}_q T/]-

ﬂﬂﬂo@ﬂ%&%awamﬂE@deﬁﬁwq‘mﬂn oAl 37 %) o] 2o A5, QlE
> Wel mER AT o] 2L ez Eo] AAYE AR
Aeloh o T4 0 2 fAE T,

;n
oﬂl

Aa: o] FH2 WA gl g el A8E 4 gl o) 252 stol W B sl = 2
AA 7l ZdUeh 2 defl 2x vtkdo] gle AR Aaldd BEolE -E] A 5
A=Y

o] A 9, sys.argv 9 A AR Q4L RE Y AA A2 FUH(REFLS I 5

o =
=3 i
Sroll £ 3 WA 825 "-n 02 AATTh. ¢ §AF} w7 R, B4 el el 7} sys . path
of A4 £ ol Z7bE Y Th

—T option can be used to run the script in isolated mode where sy s . path contains neither the current direc-
tory nor the user’s site-packages directory. All PYTHON* environment variables are ignored, too.

Be EF gtolnye] REE AaYER AP u T2 = A=/ Sof Ak Fels
timeit EEYUT}:

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

python -m timeit -h # for details

15 A
runpy.run_module () F}o|% T oA AH AR T 5 Q= 5538 75

PEP338-RES 23 YE=T A3}
MA3INA M _nain_ N BES AP A7A 5L AT 5 AUk
w7

WA 3.400 A

EF QY (sys.stain ol BHS AL Uth B2 Qo] g dolw, i A EAHo= 45

g},

o] AL

=Y
<script>

script o] 71 gfol W T =E AP} seript = o)W Tt o)yl main_ .py Fdo] EojY=

HaE Y _main__.py 39S 2dstEzip 3Hd& 7Hel 7€ ot AlaE" A= (W )

o oF gyt

ol FME FH, sys.argv ¥ A WA 24 HH SolA FolA 2T HE o] Fo] FYth

a2

,sys.argv 9 3 HA S 4L "-" o] 51, dA) P E 2] 7} sys.path & A F°
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~AYE o) o] shol A AL A 7AW, Y IS £ U HE 27} sys.path I
AZEHBo 271531, 3YE  main. EEE .

2FYE o] F o] HHE e Yzip 3LE 7He]| 71 W, AT HE o] F0] sys.path & A& F2of] 7}
Ho, G Hxe __main_ .py FHLES_ _main_ EE

—TI option can be used to run the script in isolated mode where sys.path contains neither the script’s
directory nor the user’s site-packages directory. All PYTHON* environment variables are ignored, too.

15 A E

runpy.run_path() o]l FZENA HY A 5 Y= T 75
Aso| & FHES FA 4o, i 7 FA A E 4 %513’_ sys.argv([0] € ¥ FAL (") o] H 1L,
A Y B 27k sys.path o Aol F7HE Ut 3 S H;EFA A AHE 7Hs @ 7% (rlcompleter-config
2 BxspA L), 9 44 %52 Bilol A5 o= FYBP ok
o ®B7]:
tut-invoking

H A 34004 A § S S|~ E 2] |9 A5 &5}

-t
Y
N

(¢

Auk 54

——version
ol M MEE gty TEFYLh 29 o= o 25 Yth

Python 3.7.0b2+

F ol A5, T3t go] e B F7H JHE AT

Python 3.7.0b2+ (3.7:0c076caaa8, Sep 22 2018, 12:04:24)
[GCC 6.2.0 20161005]

A 3.60 =71 -vv 2A.

1.1.3 7]el 34

-b
bytes Ubytearray & str3}, bytesE inte Hla @} FuE Fuch gdol F A Fojxd
(-bb) & & FYth
WA 350 M7 bytes 9} int Bl = &P Urh

-B

FojAW, FolH2 Ax REES YXE T uf .pyc FEE 280 A FFYh
PYTHONDONTWRITEBYTECODE & ZFZ SHAA L.

——check-hash-based-pycs default|always|never
Al 718 Lpyc 3L 2] AE 52 Ao F Ut} pyc-invalidationE 2 3HA| 2. default & A A3}
W, QAR ) A S A 714 vol = S A 5 £ 7] o wof mhe} §A g o) A Yk
always = AR 31H, RE 3] Al 714 .pyc A E-L, AAYZ w AA YL 7 A) 4, 8 2
o] 9 F A0 BT Aok nover & A AW, A A8 pye o} e A b ool
sl 2 o] AR A ek ek

AR 7% pye 59 o]t o] 49 JES WA FIh

1.1. 9%

N




Python Setup and Usage, = X] 8| A 3.7.17

-d
A U 2892 AUt (FoE S wet A7k #1875 YU th. PYTHONDEBUG &=
TR L

-E
AARAE RS & J+& BEE PYTHON* 874 W4 E FAFUL, A& 9 PYTHONPATH 9}
PYTHONHOME

-i
A2THETE A HA AR AL At ¢ FAHo] AFEE W, sys.stdin 7F EH|E R Ho|A] ¢k&

T, 23HE P8 AP Tof th31y oo IYIFUT. PYTHONSTARTUP 3t Y-S €] A]

%}QHD}-
OJAZ 2THETI A& YA wff A W A8 EF oA AR ol 88 5 dFU
T}, PYTHONINSPECT & ZFZ A Al 2

-I
A B2 2 glo| A& APFUth o] 22 T3 -E9tsE FAIH o2 A L3 A REA
sys.path £ 23 HE tJ g 1} AHS A} site- paCkageS dageE E 3He}A] %}’JWE}- 2E
PYTHON* B4 M FAFE YT AR AL R EE FYS= A ‘:‘J?‘] 3t7] 98l 71 Al gkl
B 5 5y oh
A 3.401] Z 7}

-0
assert ¥} __debug__ o] gtoll S 2 AR Z=E A AFYL .pyc A Lof| .opt-1 & F7}
Sto] AopdE (Hlo] E 7 5) 5t o] 2L L E I TH(PEP 4882 X 3N L). PYTHONOPTIMIZE
T ZARFAA L.
WA 3504 7 : PEP 488 of| e} .pyc ItEH S A YT

-00
08 A§3t 52EHE WYY} .pyc E"%‘XP el Lopt-2 & F718te] At HA(HiolE
FE) LY o] 5L FTEFUTH(EXE PEP 4882 32814 8).
WA 3504 7 : PEP 488 of| M2} .pyc I H S S FY T

-q
313 REAME A2d WA WA A& FAEHA] 5T
B A 3.20] 27}

-R
A F2H23HE AUt o] 342 PYTHONHASHSEED 37 W47F0 22 A9 Ao a7}
AU HA| F29 E= 7]%791 2 4357 Yy
o] Z WA 9 mlo] Mol A+, l w5 o] S| A| 22 3LE A A, str, bytes, datetime®] __hash__ () gt°]
A5 g Qe dFE“E salt)” FHuth 7 ghol =2 M A Yol A A2 {FA 5 A g vhE
5= glo] A A8 o= 01] o gl
HA| F2A] s = ASsHA AgE g oz g E FAAY 452 A 0m2) BHEE ZES
vt= = a2 AR )l HEE A F35H7] 95 A yh &ZA S &2 http: //WWW ocelt org/
advisories/ocert-2011-003.html & ZFZ 3} A| 2
PYTHONHASHSEED = 3| A] A| & A|Z 8o 1A 7S AR 4 JA T
W 37004 WA o] SAL HE FAHA S5
WA 3230 27}

-S
A& A} site-packages YHE B & sys.path o] 71817 g5y th
o B7]:
PEP 370 — A8 A} site-packages T] 2 € 2]

6 Chapter 1. 98 =3} 37
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-S
site 259 JEEI} o] BE 0] $u3HE sys.path 9 o] E 2 222 v BB
Edtsite 7 Yol BAIA SR dxEFH nk o] &S NPT UL (&7 E Aot
site.main() & TE4HAIL).
-u
stdout 7 stderr 2= P W3 Ao} A) FEE BEUTE o] 4L sudin 2E P& FFS 12 A
Fsurth
PYTHONUNBUFFERED & ZFZ3A| &
WA 3.7 4 |7 stdout T stderr 2E F O] HlAE A F2 o] A W # 7 A k5 UTh
-v
REEo] 2713 uwjuirt WA A & QI eto], 2=d A (Lol W BE)E AU F
HEAAYE (-vv), BES AT AAE = 24 3o S HAIAE ANFUTE TE A EE
Aol th3 A HE A FFUTh PYTHONVERBOSE & F R A A L.
-W arg
AL Ao, oM HFa A= 7| R A S E sys.stderr  F I WA AE A h grbAd
B AR Y FAL oS3 25Ut
file:line: category: message
ANEA O, 7 AL BATE 7 £ Wit NA AAFUTH of SHAL AL A NES
Aol gt
B3 0 g A0l RO 5 U Th Ak F ) o 49 §AT A HA Ao s AN T
49 AMoe] PP YT FREA &2 - w S FAFUTHEHAIRE 29 A7 23S ol
FrROHA| 92 gl w3 A WA A 7 = HFH Uth
7 31= PYTHONWARNINGS 7 =8} gpolf 2 2 T3 Yol A warnings BES AFRS|A] Alo] S
#= g
S =] .
NP ReG AR EALREE BE Jue] F2A 5 A4S A5 FUTH(AFA FoH
NEH O BAHE JDEAE)
-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
HH o] F2 Wt =Y 7 AL (oll, -Wi, -Wd, ~Wa, -We), B Z = o] E AZTF A H o] 522
314 g ot
Z}A| B V] -&-2 warning-filter 2} describing-warning-filters & 2 34 A] L.
-X
a2 B WA E2 AU Hol A, F2 099 B flond & AT 5 AA FUTh ol 2L
DOS 7§ 3 (hack) = 91 g 21U th.
-X
e FH 5§42 A ol k5l o] g% th CPython A A o} 3} 2L 7b5 3 kS H 23
Yt
e —-X faulthandler &+ faulthandler & &43}3 ]},
* —-X showrefcount = ZEZIH o] ZUAY ths}td Qg = E]Ei NA e A Ho A, =
Fx 7MeES AR R E59 5 AT o] A2 o2 A= ARk 25yt
* —-X tracemalloc-2tracemalloc BEa AHS3to] oho] A W] & 323 A] &3t}
ZN1EA o7 VA =y dvl Ao Ef o)A A Utk NFRAME =¥ 92 E g o]
23 e g A8 A ZEE H -X tracemalloc=NFRAME 2 AF23HHAI L. AAISE A H =
tracemalloc.start () & ZARIAAAL
11. 98 & 7
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¢ -X showalloccount = Z 2 o] Zduf] FJA=Z TFd A9 F4+E STt o2
2 glo]# o] COUNT_ALLOCS ©] 249 | Aef & A =5 S uf g 25 o}

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

* -X importtime & Zt JEXEZ} Aty e &f AF=A HolFUTh BE ol &, 73 ANE
Hd d=xE 29, X}Zﬂ AIZHEH dEZE A L) S ZANFYT tdF 8= 58 22 T30
A= ZEﬂ H o] A 5 Aol FoFHAI L. €A ol AFEH 2 python3 -X importtime -c

"import asyncio' YUYt} PYTHONPROFILEIMPORTTIME & 23 AIL

+ X dev: Chython®] 1 REE HAN A, 7124 0 2 G v w271
A ABAZ ANE EAFUT B} Sul=r 7B ke o o A4 8k = gholok BT
BRI AAH QS w A 2 A A HAGU T AR R o] G3hE 0 Zayoh

- —-wdefault A3, default A1 TEE F7Fg ).
<

- W2 Aol g1 F&
S A L.

- 2= A9 Fto] W EF o)A HEIEE faulthandler RES G433 T)
— asyncio T 1 2= & A3}t

— Set the dev_mode attribute of sys.flags to True.

2 t}: PyMem_SetupDebugHooks () C &4& #=2

e —X utfg & & AA °1EM]<>] ¢35t UTF-8 =& A 3}slo], 7|2 24| Y Q4] 2=
oA g ok -x utf8 0& /\lZiEEUTF AR = Hl%’*“ﬂﬂqﬂ}(l%‘ﬂ o AHE
2 84312 w2 2. AA S Ul -2 PYTHONUTFS & R4 A L.

T3t sys._xoptions YA EE Fa 499 ghe AEsty 23T + =5 P
WA 32004 |7 -x FAdo] F7HH A5 Utk

WA 330 7} -x faulthandler 4.

B A 3.40] 37} -X showrefcount £ -X tracemalloc <A,

B A 3.60] £7}: =X showalloccount A.

WA 370 7} -X importtime, -X dev, -X utf8 FAl.

WA 3.7.149] &7}: The -X int_max_str_digits option.

11.4 A8 AL FHE g4

-J

Jython o] AF-&3}7] 930 o k=] 35 th

°of &7 MpSE ol Tl SFS T, -Ee}-10]9 9 WY F 29X ET WA A=H Tk

PYTHONHOME
®F ol gojrH g9 AAE AAF YL VEALE, golHY = prefix/
lib/pythonversioni exec preflx/llb/pythonversionOﬂ X ANE =d|, prefix £
exec_prefix=2Ax o)A tdEg o, &t} 7| EZEE /usr/local Yy}

PYTHONHOME ©] 3hve] g 8|2 AAE W, 1 32 preflxﬂ exec_prefix & B ATY
t}. o] 5o vl t}2 FE XA St W, PYTHONHOME & prefix:exec_prefix & AAIAHAIL

8 Chapter 1. 98 =3} 37
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PYTHONPATH
RE 510 7B AN A2 S Bt @412 A9 paTH 9 2L U St o 4o HeE g
3 E o] os.pathsep ( l% of, FU2oAE Z&, dAEFAAE A ZR) 2 FEF UTH
EAA ke D AE e 283 FAPYTh
Ant e g o=, W8 pYTHONPATH QE B &= 54 oA BE (A2 T A9dE J4) &
EZetezip FLE 72 F YFUHh S BELzip 9t DolA I 2EE 5 flsyth
718 AN A2 E AR & o] AW UNIA O 7 prefix/lib/pythonversion® & Al 2t}
(8 9] PYTHONHOME & ZFZSHA| R). 34 PYTHONPATH of F7VE Yt}

HAollA At &2 e 5 o]~ %*ﬁ_ Bto| Al &= PYTHONPATH kol A A=
“?JQHE} AW A2 L o)l 233 Yol A sys.path AT & i*—.”? A

PYTHONSTARTUP

p m{n hr

O

o1 9] 8% % 51 58] o] oI, A Mo SF2EA Bf3HY m ol A7) Aol A sl

stolA o] AdFFUth o] g2 3P BP0l A= AL 2L o5 FUNAA AYHER,

o7l FYHAY IXE @ﬁﬂ%ﬂﬂ-”Mﬂﬂﬂwﬁﬁﬁﬁb?ﬂﬁqq‘ﬂjmﬂﬂ

ZTEIE sys.psl Fsys.ps2 ¥ = sys._ _interactivehook_ & HFE 4 Y5Uth
PYTHONOPTIMIZE

Hlo] QIR k& FAEE AA A -0 F = AAste A 25U AT 2 AA Y, 08 8
W A et A 25yt

PYTHONBREAKPOINT
AR, AOE THE AT EAUS ALEEN0] Ze1 R ol B2 AATU L Tel B LT
2 Eo|IdZTE H T %H%%, WA breakpoint () o] 93] £&% = sys.breakpointhook (
o 78 F-elo] ATk A A YA EALR AASHE, g plbsel trace” 3} F5 T
o} ExE 0o 2 AA ]—Eﬂ sys.breakpointhook () & 7]& FHL o}l R AT 3}A] ¢4l S A

PYTHONDEBUG
Hlo] QA k2 FALE A, dwHde ARt A 25Utk B-=E AA5HE, d& o8
H AR5k 29 25Ut
PYTHONINSPECT
Hlo] Q1A g2 FAE 2 Al 1 342 AR ste A 25Ut
ol e 22O T8 A AAREE FAISH] 9@, os.environ & ARG A o] A T E 0
g +HE = ¢
PYTHONUNBUFFERED
Hlo] Q1A g2 FAE 2 A, u S AR ste A 25Ut
PYTHONVERBOSE
Hlo] IR A& FAE R AASHH, v S Ao AR EsUh
H A5k 29 25Ut
PYTHONCASEOK
AAREHY, o] WL import wolA ta FAHE FAIFUTH o] 22 =72 0S Xof| A v 2H5 3
[Sh=
PYTHONDONTWRITEBYTECODE
Hlo] YA 2 FAEE AAHY, Fo| M AABES IXE T .pyc LS 24 g5t
ol -BwAMe AR A 25U th
PYTHONHASHSEED
o] M7} A= o QA ¢F A random &2 A A= W, str, bytes, datetime 2} 2| 2] 3| A] A| = of] 4=
7k A& Yt
PYTHONHASHSEED 7} A5k 2 AA =W, S| A] 293171 2 &5 = 3 9] hash() & A Al 31 7] 9 o
7@]Eiﬁo%ﬂ%

A2 Az 2 E xpA of o gk
iiwégﬂéﬂﬂﬂﬂﬁ%

!

gz AdAgstd —vE o

il

2= et sl Ae B8, ol

OIM

1.2. 373 Wy 9
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4+ [0,42949672951 W9 o] A Ao oF Utk 3 0-& A3t 3 A] #2931 v &4 51
Ytk
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.
B A 3.7.14 0] &7}

PYTHONIOENCODING
A= HE A st7] o o] A o] 4= W, stdin/stdout/stderr o] AHS-5] = A7 FS A Fuich
EHL encodingname:errorhandler 4 YUYt} encodingname ¥ :errorhandler H&
2 25 A8 Aol str.encode () oA 2} 22 u gy th

stderr®] 7%, :errorhandler 82 FAF Yt} A 8] 7|= &4 'backslashreplace' Y
W 3404 M7 encodingname 22 o] A] A8 A ¢t

WA 3.69 4] ¥H7: Windows ol| A, PYTHONLEGACYWINDOWSSTDIO % A A SR ¢k+= 31, o33
ZE W FHA o] U4 AAFH AT o] FAFULE ZF 2EH S 53l gvd A | st
ghol == 2 A gsyth

PYTHONNOUSERSITE
AR, glo] WL AR A} site-packages T HE ] & sys.path o] F7}51A] &5 th

1= A E
PEP 370 — A}-8-Z} site-packages T] 2 € 2]

IJ
=

PYTHONUSERBASE
python setup.py install —-user 9|A] AF& A} site-packages Tl HE g 9 73 Z 9} Dis-
tils 3] A% £ AAL5] 98] 485 = ALE A o]~ Tl A E 2] & A g o
o H7]:

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

PYTHONEXECUTABLE
o] &4 M7t AAHH Y, sys.argv([0] © CHEYS B3l @2 gt thilol o] o= A gt
W OS Xof| A jF 253 oh

PYTHONWARNINGS
AT FEEYULH d3E

He ==

E2o] 5 E gt BH L B ] et
A Bed AR ZeAal REE BE 410 F2A 54 A4S AL PP Fow
5 AREAE).

t Warn once per call location
Convert to exceptions

Warn once per calling module

Warn once per Python process

#
#
# Warn every time
#
#
# Never warn

GS=ignore

Z}A| B V)82 warning-filter 2} describing-warning-filters S 2 34 A] .

PYTHONFAULTHANDLER
o] 3474 W47 o] YA Lo BExAZ HAFM, faulthandler.enable () ©] Al & Alof| &
23 Yt} gtolH EFo] AW E W E S SIGSEGY, SIGFPE, SIGABRT, SIGBUS 18|11 SIGILL
Alagd A 71 A AgYt) o]+ -X faulthandler 343 553Utk
WA 330 27}

PYTHONTRACEMALLOC
o] &7 WThulo] AA ke BALE A HY, tracemalloc BES AHEsho] shold w2 &

rlet
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FFAZ AT Hpe] ke FH ] Efo|amo] AE =AY =8 d +JUTt A& £,
PYTHONTRACEMALLOC=1 < 7} H 29 Z g d & A A3t} AA 3 AR = tracemalloc.

start () & ZARI}AAAL.
B A 3.40] F7}.

PYTHONPROF ILEIMPORTTIME
ol &7 Mrhulo] QA e EAE R AAHH, slol i 7 QEE] el AltE Hols Yt
ol W ¥ &l -X importtime & AAst= AT F&s] ZFYrh

WA 3.7 F7h

PYTHONASYNCIODEBUG
ol &7 M7k vlo] JA G FALE AW, asyncio BEY U1 RE & 4355
B A 3.40] =7}
PYTHONMALLOC
spol A w2 @YAE DA FAY UM FS A AT h
sfo] o] Abg-ah= w2 e SRS At
e default: 7| & W28 &2} & AU
e malloc: 2E ¢ < (PYMEM _DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM DOMAIN_OBJ) ]
A CegtolBy g9 malloc() TFE AHEFYTH
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https://docs-old.fedoraproject.org/en-US/Fedora_Draft_Documentation/0.1/html/RPM_Guide/ch-creating-rpms.html
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http://www.slackbook.org/html/package-management-making-packages.html Slackware A}-8X}-&

2.1.2 FreeBSD <2} OpenBSD
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pkg install python3
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pkg_add —-r python
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pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/i386/python-2.5.1p2.tgz

2.1.3 OpenSolaris
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CHAPTER 3

Using Python on Windows

This document aims to give an overview of Windows-specific behaviour you should know about when using Python
on Microsoft Windows.

Unlike most Unix systems and services, Windows does not include a system supported installation of Python. To
make Python available, the CPython team has compiled Windows installers (MSI packages) with every release for
many years. These installers are primarily intended to add a per-user installation of Python, with the core interpreter
and library being used by a single user. The installer is also able to install for all users of a single machine, and a
separate ZIP file is available for application-local distributions.

As specified in PEP 11, a Python release only supports a Windows platform while Microsoft considers the platform
under extended support. This means that Python 3.7 supports Windows Vista and newer. If you require Windows
XP support then please install Python 3.4.

There are a number of different installers available for Windows, each with certain benefits and downsides.
The full installer contains all components and is the best option for developers using Python for any kind of project.

The Microsoft Store package is a simple installation of Python that is suitable for running scripts and packages, and us-
ing IDLE or other development environments. It requires Windows 10, but can be safely installed without corrupting
other programs. It also provides many convenient commands for launching Python and its tools.

The nuget.org packages are lightweight installations intended for continuous integration systems. It can be used to
build Python packages or run scripts, but is not updateable and has no user interface tools.

The embeddable package is a minimal package of Python suitable for embedding into a larger application.

3.1 The full installer

3.1.1 Installation steps

Four Python 3.7 installers are available for download - two each for the 32-bit and 64-bit versions of the interpreter.
The web installer is a small initial download, and it will automatically download the required components as neces-
sary. The offline installer includes the components necessary for a default installation and only requires an internet
connection for optional features. See Installing Without Downloading for other ways to avoid downloading during
installation.

After starting the installer, one of two options may be selected:
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@ Python 3.5.0 (32-bit) Setup - e

Install Python 3.5.0 (32-bit)

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

® Install Now
ChUsers', «mmme AppDatatLocal\Programst\ Pythen' Python35-32

Includes IDLE, pip and documentation
Creates shortcuts and file associations

— Customize installation
Choose location and features

pgth?n

or Install launcher for all users (recommended)

Wind[]WS []Add Python 3.5 to PATH Cancel

If you select “Install Now™:

* You will not need to be an administrator (unless a system update for the C Runtime Library is required or you
install the Python Launcher for Windows for all users)

¢ Python will be installed into your user directory

e The Python Launcher for Windows will be installed according to the option at the bottom of the first page
 The standard library, test suite, launcher and pip will be installed

* If selected, the install directory will be added to your PATH

« Shortcuts will only be visible for the current user

Selecting “Customize installation” will allow you to select the features to install, the installation location and other
options or post-install actions. To install debugging symbols or binaries, you will need to use this option.

To perform an all-users installation, you should select “Customize installation”. In this case:
* You may be required to provide administrative credentials or approval
* Python will be installed into the Program Files directory
e The Python Launcher for Windows will be installed into the Windows directory
¢ Optional features may be selected during installation
¢ The standard library can be pre-compiled to bytecode
* If selected, the install directory will be added to the system PATH

¢ Shortcuts are available for all users
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3.1.2 Removing the MAX_PATH Limitation

Windows historically has limited path lengths to 260 characters. This meant that paths longer than this would not
resolve and errors would result.

In the latest versions of Windows, this limitation can be expanded to approximately 32,000 char-
acters. Your administrator will need to activate the “Enable Win32 long paths” group policy, or
set the registry value HKEY_ LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\
FileSystem@LongPathsEnabledto 1.

This allows the open () function, the os module and most other path functionality to accept and return paths longer
than 260 characters.

After changing the above option, no further configuration is required.

¥ A 3.69]| A M 7 : Support for long paths was enabled in Python.

3.1.3 Installing Without Ul

All of the options available in the installer UI can also be specified from the command line, allowing scripted in-
stallers to replicate an installation on many machines without user interaction. These options may also be set without
suppressing the Ul in order to change some of the defaults.

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

All other options are passed as name=value, where the value is usually 0 to disable a feature, 1 to enable a feature,
or a path. The full list of available options is shown below.
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Name Description Default
InstallAl- Perform a system-wide instal- | O
1Users lation.
TargetDir | The installation directory Selected based on InstallAllUsers
DefaultAl- | The default installation direc- | $ProgramFiles%\Python X.Y or
IUsersTar- | tory for all-user installs $ProgramFiles (x86) $\Python X.Y
getDir
Default- The default install directory | $LocalAppData%\Programs\PythonXY or
Just- for just-for-me installs %$LocalAppData%\Programs\PythonXY-32 or
ForMeTar- %$LocalAppData%$\Programs\PythonXY-64
getDir
Default- The default custom install di- | (empty)
Custom- rectory displayed in the UI
TargetDir
Associate- | Create file associations if the | 1
Files launcher is also installed.
Com- Compile all .py files to . | O
pileAll pyc.
Prepend- Add install and Scripts direc- | 0
Path tories to PATH and .PY to
PATHEXT
Shortcuts Create shortcuts for the in- | 1
terpreter, documentation and
IDLE if installed.
In- Install Python manual 1
clude_doc
In- Install debug binaries 0
clude_debug
In- Install developer headers and | 1
clude_dev libraries
In- Install python.exe andre- | 1
clude_exe | lated files
In- Install Python Launcher for | 1
clude_launchetVindows.
Install- Installs Python Launcher for | 1
Launcher- Windows for all users.
AllUsers
In- Install standard library and | 1
clude_lib extension modules
In- Install bundled pip and setup- | 1
clude_pip tools
In- Install debugging symbols | O
clude_symbaly(*.pdb)
In- Install Tcl/Tk support and | 1
clude tcltk | IDLE
In- Install standard library test | 1
clude_test suite
In- Install utility scripts 1
clude_tools
LauncherOnlyOnly installs the launcher. | O
This will override most other
options.
Simpleln- Disable most install UL 0
stall
Simpleln- A custom message to display | (empty)
stallDe- when the simplified install UI
scription is used.
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For example, to silently install a default, system-wide Python installation, you could use the following command (from
an elevated command prompt):

python-3.7.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0

To allow users to easily install a personal copy of Python without the test suite, you could provide a shortcut with the
following command. This will display a simplified initial page and disallow customization:

python-3.7.0.exe InstallAllUsers=0 Include_launcher=0 Include_test=0
SimpleInstall=1 SimplelInstallDescription="Just for me, no test suite."

(Note that omitting the launcher also omits file associations, and is only recommended for per-user installs when there
is also a system-wide installation that included the launcher.)

The options listed above can also be provided in a file named unattend.xml alongside the executable. This file
specifies a list of options and values. When a value is provided as an attribute, it will be converted to a number if
possible. Values provided as element text are always left as strings. This example file sets the same options as the
previous example:

<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>

3.1.4 Installing Without Downloading

As some features of Python are not included in the initial installer download, selecting those features may require an
internet connection. To avoid this need, all possible components may be downloaded on-demand to create a complete
layout that will no longer require an internet connection regardless of the selected features. Note that this download
may be bigger than required, but where a large number of installations are going to be performed it is very useful to
have a locally cached copy.

Execute the following command from Command Prompt to download all possible required files. Remember to
substitute python-3.7. 0. exe for the actual name of your installer, and to create layouts in their own directories
to avoid collisions between files with the same name.

python-3.7.0.exe /layout [optional target directory]

You may also specify the /quiet option to hide the progress display.

3.1.5 Modifying an install

Once Python has been installed, you can add or remove features through the Programs and Features tool that is part
of Windows. Select the Python entry and choose “Uninstall/Change” to open the installer in maintenance mode.

“Modify” allows you to add or remove features by modifying the checkboxes - unchanged checkboxes will not install
or remove anything. Some options cannot be changed in this mode, such as the install directory; to modify these, you
will need to remove and then reinstall Python completely.

“Repair” will verify all the files that should be installed using the current settings and replace any that have been
removed or modified.

“Uninstall” will remove Python entirely, with the exception of the Python Launcher for Windows, which has its own
entry in Programs and Features.
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3.2 The Microsoft Store package

WA 3.7.20] 27}

#3112 The Microsoft Store package is currently considered unstable while its interactions with other tools and other
copies of Python are evaluated. While Python itself is stable, this installation method may change its behavior and
capabilities during Python 3.7 releases.

The Microsoft Store package is an easily installable Python interpreter that is intended mainly for interactive use, for
example, by students.

To install the package, ensure you have the latest Windows 10 updates and search the Microsoft Store app for “Python
3.7”. Ensure that the app you select is published by the Python Software Foundation, and install it.

7 31: Python will always be available for free on the Microsoft Store. If you are asked to pay for it, you have
not selected the correct package.

After installation, Python may be launched by finding it in Start. Alternatively, it will be available from any Command
Prompt or PowerShell session by typing python. Further, pip and IDLE may be used by typingpip or idle. IDLE
can also be found in Start.

All three commands are also available with version number suffixes, for example, as python3.exe andpython3.
x.exe as well as python . exe (where 3. x is the specific version you want to launch, such as 3.7).

Virtual environments can be created with python -m venv and activated and used as normal.

If you have installed another version of Python and added it to your PATH variable, it will be available as python.
exe rather than the one from the Microsoft Store. To access the new installation, use python3.exe orpython3.
X.exe.

To remove Python, open Settings and use Apps and Features, or else find Python in Start and right-click to select
Uninstall. Uninstalling will remove all packages you installed directly into this Python installation, but will not remove
any virtual environments

3.2.1 Known Issues

Currently, the py . exe launcher cannot be used to start Python when it has been installed from the Microsoft Store.

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.

3.3 The nuget.org packages

WA 35200 F7}

The nuget.org package is a reduced size Python environment intended for use on continuous integration and build
systems that do not have a system-wide install of Python. While nuget is “the package manager for .NET”, it also
works perfectly fine for packages containing build-time tools.

Visit nuget.org for the most up-to-date information on using nuget. What follows is a summary that is sufficient for
Python developers.

The nuget . exe command line tool may be downloaded directly from https://aka.ms/nugetclidl, for
example, using curl or PowerShell. With the tool, the latest version of Python for 64-bit or 32-bit machines is installed
using:
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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

In general, nuget packages are not upgradeable, and newer versions should be installed side-by-side and referenced
using the full path. Alternatively, delete the package directory manually and install it again. Many CI systems will do
this automatically if they do not preserve files between builds.

Alongside the t ools directory is abuild\native directory. This contains a MSBuild properties file python.
props that can be used in a C++ project to reference the Python install. Including the settings will automatically
use the headers and import libraries in your build.

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

3.4 The embeddable package

WA 3590 F7F

The embedded distribution is a ZIP file containing a minimal Python environment. It is intended for acting as part
of another application, rather than being directly accessed by end-users.

When extracted, the embedded distribution is (almost) fully isolated from the user’s system, including environment
variables, system registry settings, and installed packages. The standard library is included as pre-compiled and
optimized .pyc files in a ZIP, and python3.d11, python37.d11, python.exe and pythonw.exe are
all provided. Tcl/tk (including all dependants, such as Idle), pip and the Python documentation are not included.

Z3.: 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.

Third-party packages should be installed by the application installer alongside the embedded distribution. Using pip
to manage dependencies as for a regular Python installation is not supported with this distribution, though with some
care it may be possible to include and use pip for automatic updates. In general, third-party packages should be
treated as part of the application (“vendoring”) so that the developer can ensure compatibility with newer versions
before providing updates to users.

The two recommended use cases for this distribution are described below.
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3.4.1 Python Application

An application written in Python does not necessarily require users to be aware of that fact. The embedded distribution
may be used in this case to include a private version of Python in an install package. Depending on how transparent
it should be (or conversely, how professional it should appear), there are two options.

Using a specialized executable as a launcher requires some coding, but provides the most transparent experience for
users. With a customized launcher, there are no obvious indications that the program is running on Python: icons
can be customized, company and version information can be specified, and file associations behave properly. In most
cases, a custom launcher should simply be able to call Py_Main with a hard-coded command line.

The simpler approach is to provide a batch file or generated shortcut that directly calls the python.exe or
pythonw.exe with the required command-line arguments. In this case, the application will appear to be Python
and not its actual name, and users may have trouble distinguishing it from other running Python processes or file
associations.

With the latter approach, packages should be installed as directories alongside the Python executable to ensure they
are available on the path. With the specialized launcher, packages can be located in other locations as there is an
opportunity to specify the search path before launching the application.

3.4.2 Embedding Python

Applications written in native code often require some form of scripting language, and the embedded Python distri-
bution can be used for this purpose. In general, the majority of the application is in native code, and some part will
either invoke python . exe or directly use python3.d11. For either case, extracting the embedded distribution
to a subdirectory of the application installation is sufficient to provide a loadable Python interpreter.

As with the application use, packages can be installed to any location as there is an opportunity to specify search
paths before initializing the interpreter. Otherwise, there is no fundamental differences between using the embedded
distribution and a regular installation.

3.5 Alternative bundles

Besides the standard CPython distribution, there are modified packages including additional functionality. The fol-
lowing is a list of popular versions and their key features:

ActivePython Installer with multi-platform compatibility, documentation, PyWin32

Anaconda Popular scientific modules (such as numpy, scipy and pandas) and the conda package manager.
Canopy A “comprehensive Python analysis environment” with editors and other development tools.
WinPython Windows-specific distribution with prebuilt scientific packages and tools for building packages.

Note that these packages may not include the latest versions of Python or other libraries, and are not maintained or
supported by the core Python team.

3.6 Configuring Python

To run Python conveniently from a command prompt, you might consider changing some default environment vari-
ables in Windows. While the installer provides an option to configure the PATH and PATHEXT variables for you,
this is only reliable for a single, system-wide installation. If you regularly use multiple versions of Python, consider
using the Python Launcher for Windows.
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3.6.1 Excursus: Setting environment variables

Windows allows environment variables to be configured permanently at both the User level and the System level, or
temporarily in a command prompt.

To temporarily set environment variables, open Command Prompt and use the set command:

C:\>set PATH=C:\Program Files\Python 3.7;%PATH%
C:\>set PYTHONPATH=%PYTHONPATHS%;C:\My_python_lib
C:\>python

These changes will apply to any further commands executed in that console, and will be inherited by any applications
started from the console.

Including the variable name within percent signs will expand to the existing value, allowing you to add your new value
at either the start or the end. Modifying PATH by adding the directory containing python.exe to the start is a
common way to ensure the correct version of Python is launched.

To permanently modify the default environment variables, click Start and search for ‘edit environment variables’,
or open System properties, Advanced system settings and click the Environment Variables button. In this dialog, you
can add or modify User and System variables. To change System variables, you need non-restricted access to your
machine (i.e. Administrator rights).

ZF31: Windows will concatenate User variables affer System variables, which may cause unexpected results when
modifying PATH.

The PYTHONPATH variable is used by all versions of Python 2 and Python 3, so you should not permanently configure
this variable unless it only includes code that is compatible with all of your installed Python versions.

o] B7]:
https://www.microsoft.com/en-us/wdsi/help/folder-variables Environment variables in Windows NT

https://technet.microsoft.com/en-us/library/cc754250.aspx The SET command, for temporarily modifying en-
vironment variables

https://technet.microsoft.com/en-us/library/cc755104.aspx The SETX command, for permanently modifying
environment variables

https://support.microsoft.com/en-us/help/310519/how-to-manage-environment-variables-in-windows-xp
How To Manage Environment Variables in Windows XP

https://www.chem.gla.ac.uk/~louis/software/faq/ql.html Setting Environment variables, Louis J. Farrugia

3.6.2 Finding the Python executable

W 35004 .

Besides using the automatically created start menu entry for the Python interpreter, you might want to start Python
in the command prompt. The installer has an option to set that up for you.

On the first page of the installer, an option labelled “Add Python to PATH” may be selected to have the installer
add the install location into the PATH. The location of the Scripts\ folder is also added. This allows you to
type python to run the interpreter, and pip for the package installer. Thus, you can also execute your scripts with
command line options, see ™ ¥ = documentation.

If you don’t enable this option at install time, you can always re-run the installer, select Modify, and enable it.
Alternatively, you can manually modify the PATH using the directions in Excursus: Setting environment variables.
You need to set your PATH environment variable to include the directory of your Python installation, delimited by a
semicolon from other entries. An example variable could look like this (assuming the first two entries already existed):

C:\WINDOWS\system32;C:\WINDOWS; C:\Program Files\Python 3.7
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3.7 UTF-8 mode

v A 3.79] 7}

Windows still uses legacy encodings for the system encoding (the ANSI Code Page). Python uses it for the default
encoding of text files (e.g. locale.getpreferredencoding ()).

This may cause issues because UTF-8 is widely used on the internet and most Unix systems, including WSL (Windows
Subsystem for Linux).

You can use UTF-8 mode to change the default text encoding to UTF-8. You can enable UTF-8 mode via the —X
ut £8 command line option, or the PYTHONUTF 8=1 environment variable. See PYTHONUTE 8 for enabling UTF-8
mode, and Excursus: Setting environment variables for how to modify environment variables.

When UTF-8 mode is enabled:

* locale.getpreferredencoding () returns 'UTF-8"' instead of the system encoding. This function
is used for the default text encoding in many places, including open (), Popen, Path.read_text (),
etc.

* sys.stdin, sys.stdout, and sys.stderr all use UTF-8 as their text encoding.
* You can still use the system encoding via the “mbcs” codec.

Note that adding PYTHONUTF 8=1 to the default environment variables will affect all Python 3.7+ applications on
your system. If you have any Python 3.7+ applications which rely on the legacy system encoding, it is recommended
to set the environment variable temporarily or use the —X ut £8 command line option.

Z31: Even when UTF-8 mode is disabled, Python uses UTF-8 by default on Windows for:
* Console I/0 including standard I/O (see PEP 528 for details).
¢ The filesystem encoding (see PEP 529 for details).

3.8 Python Launcher for Windows

W 3.30] =7}

The Python launcher for Windows is a utility which aids in locating and executing of different Python versions. It
allows scripts (or the command-line) to indicate a preference for a specific Python version, and will locate and execute
that version.

Unlike the PATH variable, the launcher will correctly select the most appropriate version of Python. It will prefer per-
user installations over system-wide ones, and orders by language version rather than using the most recently installed
version.

The launcher was originally specified in PEP 397.

3.8.1 Getting started
From the command-line

w2 3.600 A4 H7A.

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:

19
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You should find that the latest version of Python you have installed is started - it can be exited as normal, and any
additional command-line arguments specified will be sent directly to Python.

If you have multiple versions of Python installed (e.g., 2.7 and 3.7) you will have noticed that Python 3.7 was started
- to launch Python 2.7, try the command:

’py =2.7

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

’py -2

You should find the latest version of Python 2.x starts.

If you see the following error, you do not have the launcher installed:

'py' is not recognized as an internal or external command,
operable program or batch file.

Per-user installations of Python do not add the launcher to PATH unless the option was selected on installation.

Virtual environments

WA 3.50) =7}

If the launcher is run with no explicit Python version specification, and a virtual environment (created with the standard
library venv module or the external virtualenv tool) active, the launcher will run the virtual environment’s
interpreter rather than the global one. To run the global interpreter, either deactivate the virtual environment, or
explicitly specify the global Python version.

From a script

Let’s create a test Python script - create a file called hello . py with the following contents

#! 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

You should notice the version number of your latest Python 2.x installation is printed. Now try changing the first line
to be:

’#! python3

Re-executing the command should now print the latest Python 3.x information. As with the above command-line
examples, you can specify a more explicit version qualifier. Assuming you have Python 2.6 installed, try changing
the first line to #! python?2. 6 and you should find the 2.6 version information printed.

Note that unlike interactive use, a bare “python” will use the latest version of Python 2.x that you have installed.
This is for backward compatibility and for compatibility with Unix, where the command python typically refers to
Python 2.
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From file associations

The launcher should have been associated with Python files (i.e. .py, .pyw, .pyc files) when it was installed.
This means that when you double-click on one of these files from Windows explorer the launcher will be used, and
therefore you can use the same facilities described above to have the script specify the version which should be used.

The key benefit of this is that a single launcher can support multiple Python versions at the same time depending on
the contents of the first line.

3.8.2 Shebang Lines

If the first line of a script file starts with # !, it is known as a “shebang” line. Linux and other Unix like operating
systems have native support for such lines and they are commonly used on such systems to indicate how a script should
be executed. This launcher allows the same facilities to be used with Python scripts on Windows and the examples
above demonstrate their use.

To allow shebang lines in Python scripts to be portable between Unix and Windows, this launcher supports a number
of ‘virtual” commands to specify which interpreter to use. The supported virtual commands are:

e /usr/bin/env python

e /usr/bin/python

e /usr/local/bin/python
* python

For example, if the first line of your script starts with

#! Jusr/bin/python

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

Any of the above virtual commands can be suffixed with an explicit version (either just the major version, or the
major and minor version). Furthermore the 32-bit version can be requested by adding “-32” after the minor version.
Le. /usr/bin/python2.7-32 will request usage of the 32-bit python 2.7.

W A 3.79] &7}: Beginning with python launcher 3.7 it is possible to request 64-bit version by the “-64” suffix.
Furthermore it is possible to specify a major and architecture without minor (i.e. /usr/bin/python3-64).

The /usr/bin/env form of shebang line has one further special property. Before looking for installed Python
interpreters, this form will search the executable PATH for a Python executable. This corresponds to the behaviour
of the Unix env program, which performs a PATH search.

3.8.3 Arguments in shebang lines

The shebang lines can also specify additional options to be passed to the Python interpreter. For example, if you have
a shebang line:

#! /usr/bin/python -v

Then Python will be started with the —v option
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3.8.4 Customization
Customization via INI files

Two .ini files will be searched by the launcher - py . ini in the current user’s “application data” directory (i.e. the
directory returned by calling the Windows function SHGetFolderPath with CSIDL_LOCAL_APPDATA) and
py.ini in the same directory as the launcher. The same .ini files are used for both the ‘console’ version of the
launcher (i.e. py.exe) and for the ‘windows’ version (i.e. pyw.exe).

Customization specified in the “application directory” will have precedence over the one next to the executable, so
a user, who may not have write access to the .ini file next to the launcher, can override commands in that global .ini
file.

Customizing default Python versions

In some cases, a version qualifier can be included in a command to dictate which version of Python will be used by
the command. A version qualifier starts with a major version number and can optionally be followed by a period (*.”)
and a minor version specifier. Furthermore it is possible to specifiy if a 32 or 64 bit implementation shall be requested
by adding “-32” or “-64”.

For example, a shebang line of # ! python has no version qualifier, while # ! pyt hon3 has a version qualifier which
specifies only a major version.

If no version qualifiers are found in a command, the environment variable PY_PYTHON can be set to specify the
default version qualifier. If it is not set, the default is “3”. The variable can specify any value that may be passed on
the command line, such as “3”, “3.7”, “3.7-32” or “3.7-64”. (Note that the “-64” option is only available with the
launcher included with Python 3.7 or newer.)

If no minor version qualifiers are found, the environment variable PY_PYTHON{major} (where {major} is the
current major version qualifier as determined above) can be set to specify the full version. If no such option is found,
the launcher will enumerate the installed Python versions and use the latest minor release found for the major version,
which is likely, although not guaranteed, to be the most recently installed version in that family.

On 64-bit Windows with both 32-bit and 64-bit implementations of the same (major.minor) Python version installed,
the 64-bit version will always be preferred. This will be true for both 32-bit and 64-bit implementations of the
launcher - a 32-bit launcher will prefer to execute a 64-bit Python installation of the specified version if available.
This is so the behavior of the launcher can be predicted knowing only what versions are installed on the PC and
without regard to the order in which they were installed (i.e., without knowing whether a 32 or 64-bit version of
Python and corresponding launcher was installed last). As noted above, an optional “-32” or “-64” suffix can be used
on a version specifier to change this behaviour.

Examples:

* If no relevant options are set, the commands python and python2 will use the latest Python 2.x version
installed and the command python3 will use the latest Python 3.x installed.

e The commands python3.1 and python2 .7 will not consult any options at all as the versions are fully
specified.

e If PY_PYTHON=3, the commands python and python3 will both use the latest installed Python 3 version.

e If PY_PYTHON=3.1-32, the command python will use the 32-bit implementation of 3.1 whereas the
command python3 will use the latest installed Python (PY_PYTHON was not considered at all as a major
version was specified.)

e If PY_PYTHON=3 and PY_PYTHON3=3. 1, the commands python and python3 will both use specifi-
cally 3.1

In addition to environment variables, the same settings can be configured in the .INI file used by the launcher. The
section in the INI file is called [defaults] and the key name will be the same as the environment variables
without the leading PY__ prefix (and note that the key names in the INI file are case insensitive.) The contents of an
environment variable will override things specified in the INI file.

For example:
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¢ Setting PY_PYTHON=3. 1 is equivalent to the INI file containing:

[defaults]
python=3.1

 Setting PY_PYTHON=3 and PY_PYTHON3=3. 1 is equivalent to the INI file containing:

[defaults]
python=3
python3=3.1

3.8.5 Diagnostics

If an environment variable PYLAUNCH_DEBUG is set (to any value), the launcher will print diagnostic information
to stderr (i.e. to the console). While this information manages to be simultaneously verbose and terse, it should allow
you to see what versions of Python were located, why a particular version was chosen and the exact command-line
used to execute the target Python.

3.9 Finding modules

Python usually stores its library (and thereby your site-packages folder) in the installation directory. So, if you had
installed Python to C: \Python\, the default library would reside in C: \Python\Lib\ and third-party modules
should be stored in C: \Python\Lib\site-packages\.

To completely override sys.path, create a ._pth file with the same name as the DLL (python37._pth) or
the executable (python._pth) and specify one line for each path to add to sys.path. The file based on the
DLL name overrides the one based on the executable, which allows paths to be restricted for any program loading
the runtime if desired.

When the file exists, all registry and environment variables are ignored, isolated mode is enabled, and site is not
imported unless one line in the file specifies import site. Blank paths and lines starting with # are ignored. Each
path may be absolute or relative to the location of the file. Import statements other than to site are not permitted,
and arbitrary code cannot be specified.

Note that . pth files (without leading underscore) will be processed normally by the site module when import
site has been specified.

When no ._pth file is found, this is how sys . path is populated on Windows:
* An empty entry is added at the start, which corresponds to the current directory.

« If the environment variable PYTHONPATH exists, as described in 27 <>, its entries are added next. Note
that on Windows, paths in this variable must be separated by semicolons, to distinguish them from the colon
used in drive identifiers (C: \ etc.).

¢ Additional “application paths” can be added in the registry as subkeys of \SOFTWARE\
Python\PythonCore{version}\PythonPath under both the HKEY_CURRENT_USER and
HKEY_LOCAL_MACHINE hives. Subkeys which have semicolon-delimited path strings as their default value
will cause each path to be added to sys.path. (Note that all known installers only use HKLM, so HKCU is
typically empty.)

* If the environment variable PYTHONHOME is set, it is assumed as “Python Home”. Otherwise, the path of
the main Python executable is used to locate a “landmark file” (either Lib\os.py or pythonXY. zip)
to deduce the “Python Home”. If a Python home is found, the relevant sub-directories added to sys.path
(Lib, plat-win, etc) are based on that folder. Otherwise, the core Python path is constructed from the
PythonPath stored in the registry.

e If the Python Home cannot be located, no PYTHONPATH is specified in the environment, and no registry
entries can be found, a default path with relative entries is used (e.g. . \Lib; . \plat-win, etc).
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If apyvenv. cfgfile is found alongside the main executable or in the directory one level above the executable, the
following variations apply:

* If home is an absolute path and PYTHONHOME is not set, this path is used instead of the path to the main
executable when deducing the home location.

The end result of all this is:

¢ When running python.exe, or any other .exe in the main Python directory (either an installed version, or
directly from the PCbuild directory), the core path is deduced, and the core paths in the registry are ignored.
Other “application paths” in the registry are always read.

¢ When Python is hosted in another .exe (different directory, embedded via COM, etc), the “Python Home” will
not be deduced, so the core path from the registry is used. Other “application paths” in the registry are always
read.

* If Python can’t find its home and there are no registry value (frozen .exe, some very strange installation setup)
you get a path with some default, but relative, paths.

For those who want to bundle Python into their application or distribution, the following advice will prevent conflicts
with other installations:

¢ Include a . _pth file alongside your executable containing the directories to include. This will ignore paths
listed in the registry and environment variables, and also ignore site unless import site is listed.

e If you are loading python3.dll or python37.dll in your own executable, explicitly call
Py_SetPath () or (atleast) Py_SetProgramName () before Py_Initialize ().

* Clear and/or overwrite PYTHONPATH and set PYTHONHOME before launching python.exe from your
application.

 If you cannot use the previous suggestions (for example, you are a distribution that allows people to run
python.exe directly), ensure that the landmark file (Lib\os.py) exists in your install directory. (Note
that it will not be detected inside a ZIP file, but a correctly named ZIP file will be detected instead.)

These will ensure that the files in a system-wide installation will not take precedence over the copy of the standard
library bundled with your application. Otherwise, your users may experience problems using your application. Note
that the first suggestion is the best, as the others may still be susceptible to non-standard paths in the registry and user
site-packages.

WA 3.6004 WA
¢ Adds ._pth file support and removes applocal option from pyvenv.cfg.
e Adds pythonXX. zip as a potential landmark when directly adjacent to the executable.

H A 3.6 5 E 3 X]: Modules specified in the registry under Modules (not PythonPath) may be
imported by importlib.machinery.WindowsRegistryFinder. This finder is enabled on
Windows in 3.6.0 and earlier, but may need to be explicitly added to sys .meta_path in the future.

3.10 Additional modules

Even though Python aims to be portable among all platforms, there are features that are unique to Windows. A couple
of modules, both in the standard library and external, and snippets exist to use these features.

The Windows-specific standard modules are documented in mswin-specific-services.
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3.10.1 PyWin32

The PyWin32 module by Mark Hammond is a collection of modules for advanced Windows-specific support. This
includes utilities for:

* Component Object Model (COM)
* Win32 API calls
* Registry
* Event log
¢ Microsoft Foundation Classes (MFC) user interfaces
PythonWin is a sample MFC application shipped with PyWin32. It is an embeddable IDE with a built-in debugger.
o B
Win32 How Do I:-+? by Tim Golden
Python and COM by David and Paul Boddie

3.10.2 cx_Freeze

cx_Freeze isa 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.

3.10.3 WConio

Since Python’s advanced terminal handling layer, curses, is restricted to Unix-like systems, there is a library
exclusive to Windows as well: Windows Console I/O for Python.

WConio is a wrapper for Turbo-C’s CONIO. H, used to create text user interfaces.

3.11 Compiling Python on Windows

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 2015, which is the compiler
used to build the official Python releases. These files are in the PCbuild directory.

Check PCbuild/readme. txt for general information on the build process.
For extension modules, consult building-on-windows.
o ®B7):

Python + Windows + distutils + SWIG + gee MinGW or “Creating Python extensions in C/C++ with SWIG
and compiling them with MinGW gcc under Windows” or “Installing Python extension with distutils and
without Microsoft Visual C++” by Sébastien Sauvage, 2003

MingW - Python extensions
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3.12 Other Platforms

With ongoing development of Python, some platforms that used to be supported earlier are no longer supported (due
to the lack of users or developers). Check PEP 11 for details on all unsupported platforms.

* Windows CE is still supported.

e The Cygwin installer offers to install the Python interpreter as well (cf. Cygwin package source, Maintainer
releases)

See Python for Windows for detailed information about platforms with pre-compiled installers.
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e A Python 3.7 folder in your Applications folder. In here you find IDLE, the development envi-
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clicking Python scripts from the Finder.
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23 Fuch ghel A A3 shdof o & A 2 == /ust/local/bin/ol] 151 th.

o Zo A AF3t gfo]W W EE /System/Library/Frameworks/Python. framework®} /usr/
bin/pythondl Ztzt XUt} o Fol Al Aloj st off & o]} Al 4HA} iiE-‘%]CﬁOﬂ/ﬂ A}ﬁé}mi
AR A Y AHAIS A = < Ut Python.orgoll A ] A1 sho] A WS A A thd, HFE o A=
ERE NI R D RS AN NS o i
A LA e Ao] S8 I

IDLE] = 5ho] A A Aol 92 4 9 £ vl 7} 23 o A5 Uth shol Mg 93] A
ABTHY, o] AW Aol A A5 271E g Ao A% o gt

e §Ys BB A ho] Aol 0% EIThE §u Aol A Thold ATPES WA s LELS 2ojo}
gk
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411 stold 2aYEF APl Wy
Mac OS Xol| A sto] & A 25k 718 $2 ¥ 2 IDLE &3 70 745 AHg-3he AUt IDE 2=
Zz3t3, IDEZ A 5

B ud % % & & o]} Finder ol A 3}ko] &l ii%E Addsteld WA A3 HES WE ARV 283
Yt} Mac OS XOH% A EEFFEY2HH EAY7, 1v°ﬂ/‘1+v1mﬂremacs7} A AFH U £ 9
Mac U} A A 7|7 28 re Bones Software-/] BBEdit l} TextWrangler(http /[www .bar ebones
com/products/bbedit/index.html & Z+Z 3}4] A] £) 2} TextMate(https://macromates.com/ & FZ 3 Al L)
=22 A8yt & # % 7] EE Gvim(http://macvim-dev.github.io/macvim/) ¥+ Aquamacs(http:/
aquamacs.org/) 7} 95Ut

Bulgd G 23 HEE A5 /usr/local/bino] A AM A 7o Y= E & oF gt}
Findero| /] 23 HE & A5t 7 7HA] w4 o] 5t
e ~3J %Y EE PythonLauncher@ = 13}4] A &

 Finder A R S 53] o2 &9 /\EL%E( LERE py2IHE) S =R g uggdog
PythonLauncherE X85l 23 HEE & &2 514 A L. PythonLaunchero|&= A3 HE
£ AlZste B Aok D}Okd a4 O] A5 U th Option-= 2] 1819 &) T &of sl o] &
WA 5 o], 87 A7 e Aele] Ao WAT S

41.2 GUI2 23 E A3}

o8 WA shol Aol iz, o2 o] A7 Mok & Mac OS X©] Tg o] S} &I Th: Aqua % el xhe}
Bahehe =2 (%, GUIZ Qs Z2ag)e SHg P os Adshol th ol B AAYES

Al Ztst 2] ¥ python EH 2l pythonwE AH§-314] Al 2.

With Python 3.7, you can use either python or pythonw.
41.3 +4
OS X9 3}ol 2 PYTHONPATHS} 22 BF & &4 M-S 25 £551A 1 Finderof| A Al 2Hd

AL F
Zz ol thsf o] WS A A M E%{Eﬂ, Al Z A Finder 7} of wel .profileo|L}
.cshreg A 7] W2 dYrh ~/.Macosx/env 4 s 287 Y5 Yh

r+

H
o}
=)
3
®
o}
o
o
et
-
]
o

ZEA B U g2 o &2 7]& &4 QA1067S T3}
MacPython @] s}o| % 3} 7] 2] A 2] of] off 3F A}A| 8t | -&-2, 5= 7} uho| 4 9 7] A A 2] 517] AE FZIHAIA L.

4.2 IDE

MacPython ol &= % & IDLE 7| 37 o] et Uth. IDLE A& th3t £& 4 7] & http://www.
hashcollision.org/hkn/python/idle_intro/index.html o A & 4= 915Ut}

43 7} 5ol A 31714 A A5}

27} shol #3714 & AR S R 74 )
o 7| A= HF o)A distutils REE 3 A X 4 95T (python setup.py install).

=
o WO 3 7] X = setuptools EFFo| L pip A HE B3 AXT % 5 YT https://pip.pypa.io/
£ Zxs AL

38 Chapter 4. 171 & o] 4] s}o] A 2185}


http://www.barebones.com/products/bbedit/index.html
http://www.barebones.com/products/bbedit/index.html
https://macromates.com/
http://macvim-dev.github.io/macvim/
http://aquamacs.org/
http://aquamacs.org/
http://www.hashcollision.org/hkn/python/idle_intro/index.html
http://www.hashcollision.org/hkn/python/idle_intro/index.html
https://pip.pypa.io/

Python Setup and Usage, & 4] 8] A 3.7.17

4.4 Maco] 4 ¢] GUI =& 717

Macol A 5ho] 0% GUI $-§ =19 24437 918 2 744 g4 0] A5

PyObjC= o} Z2] Objective-C/Cocoa Z & -‘Hﬂoﬂ st shol A vl g uth o] = IPIE= 71T
) & 2l Mac 7§ 1ke] 7] Z 9y th. PyObjCeoll t 8t 7§ B = https://pypi.org/project/pyobjc/ ol A A& 4
A5k,

E = glo|A GUIE/\% IE2 2 ZAWE Tk €7 (https://www.tcLtk) & 7|¥FS 2 3}+= tkinter Y Yt} Tk
9] Aqua-U o] E] B ¥ & o Zof| &3 OS Xoll 5= Al 55w, F 4l ‘ﬂ{% ttps://www.activestate.com
oA et AX& = Qg Ut AxoA BT+ gl5Uth

wxPython-& Mac OS Xo| A ] ol E| B etA] A = thg A7) v 222 SHF GUI AU 37
2] 9} A ¥ A = https:/ /www.wxpython.org ol A A3 U th.

PyQr= Mac OS Xl A v o] | B A A== the 7] Sle 222 ZWE GUL SR YU A4 &
A B = https://riverbankcomputing.com/software/pyqt/intro ol A & 4= 15U th

4.5 Macell 4 sto]® 3§ =2 79 v £5}7]

|3

Mac ol Al = F 3}0]

W g8 2R WET] 5 BE ETE py2appS]UTh py2appe] 479}
Apg-oll o g LA g A 2= he

g =
http://undefined.org/python/#py2app ol A 2218 4 951 th

4.6 7)€} A9

MacPython ™| d & 2] 2 E = Mac 3}o] 1 A-§-AFe} 7)dALS 3 253 A9 A Yo
https://www.python.org/community/sigs/current/pythonmac-sig/

T o2 783 292 MacPython 9] 7] Y Y t}:

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

Editors and IDEs

There are a number of IDEs that support Python programming language. Many editors and IDEs provide syntax
highlighting, debugging tools, and PEP 8 checks.

Please go to Python Editors and Integrated Development Environments for a comprehensive list.
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APPENDIX A

ofo
2
)

>>> T3 9] 7|2 shold mEmE. AE xS Y oz ABY 5 dt T oo 4 A5 B

2t03 Tlo]HM 2x T T E Tlo|M3x T &

EelE gasl A ZAT 5 gl TR m s e thE ok
203 £ £2 ol el gl Linacos £ AFAY T FUAOR 4B 4 Y 2aWEE

Tools/scripts/2to3 & AFH Ut} 2to3- referenceE HAS

abstract base class (34 W] o] &~ S'EH/\) ZA o]~ F P At hasattr () T2 EHIaYES EHs
= q

Ak o) LA B2H (o 5ol, W4 HAE) AF, AL ol 28 A S WL AT FLEA
S Erol® & MR ABCE M3 AN ZeAE w Qaier, 2948 Asshd shonlA
% isinstance () 2 issubclass () o 3] ZAE + = SFH2EY YT} abe EE AHA

S Wl e. 9ol 0Ol L B8 U4 ABC ol mhers ol o8} 28 A8
(collections.abc BE|A]), rx}(numbers BEINA), 2EH (io EE )
29 (importlib.abc REOIA). abc ZEZ AHE3 A A4l ge] ABCE WHE $% Y5 Th

annotation (o] E|o]A) FHo| Wl 3 I E Z AIREH = HS S22 o EZHE =& T4 wj/jHs
Rk g A28 Eﬂolt"ﬂ‘%‘l}-
A o] o) iE o] d2 A3 A Zbol] AN AT 5 QAR A Mg, el S W o]
7t g, 2, '51 9] __annotations__ &4 oJEEHE AFE Yk

Elo] A& 77
o] 7]%5& Ayt v o%leﬂ ol A, 3 o] = E| o] A, PEP 484, PEP 5262 Z 234 &
argument (12h) ¢S T2 0 ¢ tUAE) 2 AgE s gk F SR AR AU Th
o 7Y <l }(keywordargument) St T2 w) A AL el 82 A (o & £01, name=) £+
x5 ool 22 AU E R AEEE AR & £, b33 22 complex () T&°A 33

5ERF 71%5 AAA Y -

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

o A A QA A} (positional argument): 71 = QA X7} opd Q1 A} ol
He AU olE 2L o ool * & 2o AT = UFUTh A& S, e} 22 EE01A4 3
5= EF A AR Y
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complex (3, D5)
complex (* (3, 5))

A7 U ool o] o) 8- A9 ol o] 99 LI o] B 1o 4851 72 5ol sl
R0

A EAL. EHACRE, ofd @A o] JAARE AHREE = AFUth 73l ol A Y w4
gyt
So13 e vl @5 FAQ A Akl v 4=2] Zpo] &} PEP 3625 R A 8.
asynchronous context manager (W] 7] AYAE #2]2}) _ aenter_ () &_ _aexit_ () HIAE=E A
3o 2 M async with oA Hols B4 & Alojst= AA. PEP 4922 = Y5 5 Th
asynchronous generator (3157] A ole]) w5 7] Alvld ol E o g FT

o & £
ﬂ?ﬂEEﬂL1@am:mr$2ﬂﬂ%§4¥%f%%°J%%ﬂ

Feithe ol ey

def 2 AoH = F

TrE=vyield Efﬁ/-‘l%

PM r_vL

HE 57 Aol ¢S 7He] 7| AW, o™ 2ol A= vE 7] Aldd ol E olH e oY &
el U th o w ok o )7k BaehA) e A9k, e o8 A BB TS ik

Hl 5 7] AlF @ olE g+ await EH A F async for £3} async with & X288 5 5

ek

asynchronous generator iterator (¥]£ 7] A& o] €] o]E]d o]¥]) v]5 7] Al o] g Sl wt== A A,
Hl 5 7] o] g o] E Ad] __anext_ () € T&31W AHolEE AAE ST, o)A TS
yicld B84 744 05 7] A el ol el Bl uhel e A g gk
Zyields QAALE A E ST, TR (A AFEH 7] 5 ry-2ES EFE)
AR e E 71 FUTh b5 7] AlFdl ol o8 dolH 7} __anext_ () 7} EHF= E
olgfolHER AN H, Wyt Zo® BTt PEP 4922} PEP 5255 H A 2.

asynchronous iterable (W] 5 7] o]e]2] &) async for EolA] A& E 4= = AA. __aiter_ () HA
ctevs7] olHd olE & el oF uYth PEP 492 & = JlF YT

asynchronous iterator (B]5 7] oJE€]#|o]E]) _ aiter_ () & __anext_ () WA =E Z£d3= AA.
__anext_ =g olHE AAE Sl FoF gt} async forE StopAsyncIteration o9
79 @ 78R W5 7] ol el ol Fle] __anexc_ () MAE7} BelFk of ol B E E 4o

PEP 4922 % 9% 95Ut
attribute (] EZ|RE) FXFA S 8ot o522 2= AA L} A3 3k A& 501, AA o7t
AEeHE T AN E, 00X F2H T
awaitable (o] | o]E]E) await T A AT 4 9= AA.
ARA7FE 4 95Ut PEP 4928 B A 8.
BDFL #}H] 2% £ Al =] 2} (Benevolent Dictator For Life), = Guido van Rossum, 3}o] 21 2] A A},
binary file (9}o] L1 2] 5he]) Who| =A% A7 52 97 & 5 A 5 217, whol Y 2] 5ol o 2 wpol
HEl = ('rb', 'wb' =¥ 'rb+') 2 €8 3}Y, sys.stdin.buffer, sys.stdout .buffer,
io.BytesIO & gzip.GzipFile & Q1A
str AAE A1 2 5 Qe 5k AAol] el AL B4 519 E Bz AL,
bytes-like object (R} o] E Q7 2} A]) bufferobjects & A Y31 C-A5 HHE QA2 E S 5
5% memoryview 7“ AANEL ER0]T bytes, bytearray, array.array AA =

u} ]Eoﬂa AR S vfol vz Ho]E]2 Oes oe] 7hA] A S o ALeE 2 2T}
Hhol g st & XV‘ 271S 28 A% 2L ASo] 9T

ol Q4SS vl e HolE s} ApAAY Bk A5t old A9o] AWAE FF <ol 7.
7] vho| EQF AR 2L 3

H

FZE oy await_ () HIAEE 7}X

A3k b ¥ 3 AA| 9 o2& bytearray & bytearray 9

memoryview 7 & Th CHE QAHE S uhol 2] HlolE 7t B9l AA| (“9)7] A& o= A

AR AFZEHEE QYT o]H AE9 o2+ bytes® bytes 2 A2 memoryview 7}
1%k

bytecode (H}o] E F.&) Fo]H £ FEEvlo]E FEZ A9 AE =4, CPython 91 E] Z 2] €] of| A T}o] #

s e A RA T IO E TEE oy o] AA H o, 22 1AE F WA 4G )

O webx) A BHE L o (A 0] A Hhol = S 29 AR TS 318 5 g Th. o “E7 o] =
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2 shol = =] 9§31 714 € AL 14717 A ARHLkR W) vhol= IEL

MEZTE vhol i 7P 71 Al A AE A o2 JIH A =, whol i W Zhol] b A o] A = gtk

2ol Fo 8 oF Pt

Hho]E T §ol o] B2 dis R E Aol LT
class (2| 2) A2 A2 A

A4kt WA= 4o 5L EIITh

class variable (2] 2 W) Fej2olA FoH 1 Zea 2 (5, FH929 ol A7} ek 2} o
ARt A E = W,

coercion (Zo]A) 22 PO F AAE Fubsh= dAte] dojus B¢ S P A2 AE 2 PO 7
SAH g HEsh= A ol & 59, int (3.15) £ AFE A 382 WAL ARk 344.5
oA, Z+ At ThE F o] I (Bhih int, THE ShbE float), B T3H7) Aol 22 P o2 WSl of
g"/]ﬂ' 27 ¢F oW TypeErrorE oYUt FojHd glole, a8 = A4 22 T8
M7 e Poz Agge|Folor Ut o & o], 1 3+4.5 3= thAl float (3)+4.5

complex number (F2:2) 943k A4 AJAgl] gAY, BRE A7 A g Rol s Fog %3
Huth s 5RE A 54 9l (-19) Xﬂ% )E F3 A, FF 4‘1°ﬂfﬂfli,€—;‘°ﬂ/ﬂ%
2 Z271FUh Shol M2 T2 VU S 2 & BASLE V|2 ALFUL d¢RE 3 AAE
oA Z71F YL A E =91, 3+13 math 2EY BAas Aol 83, cmathE AHS Y T
450 8829 3 22 $314 75Utk o3t w72 Zetthd, A9 43 FA|

=]

t}
context manager(%’i‘é‘.éE #2]2) _enter_ () 2} _exit_ () HHEE HYFOoZH with Fo
WA, PEP 3430 2 =5 Q& th

context variable (A€ A E daE0 e o S 71 F e Hg. o= 4 A ~F =T}
ol o sf D}E FHL A 5 e 2HE-2E AF a9 STtk 28U, AUAE WS E
E3), slue A AF T o8 A 1/\1;7]_010/\01qu A E H4o £ 25 = T AA

H] 5 7] Eﬁiﬂoﬂf\i He S

contiguous (%) ¥ 3= A &3] C-A S5 (C-contiguous) ©] 71 U 32 E & A 2 (Fortran contiguous) Y 1] 455 9]
St AR A WA C Aol T EE e Akl e QA A, 7
A Z2 A3k, 001 A Al &ehs LEAE AP 29 A TR W& 2o v X5 of of 3hu o} thA}-d
C-a% Mo A, 2] 40 EATE FHEL PR 0} 0hA o} el 20} 7wl Mo
SHAI R ZEd A% w Goll A=, 3 HA Ad A7 7 ke B T

A3lE A Y YTl contextvars

coroutine (7% ¥l) Coroutines are a more generalized form of subroutines. Subroutines are entered at one point
and exited at another point. Coroutines can be entered, exited, and resumed at many different points. They
can be implemented with the async def statement. See also PEP 492.

coroutine function (ZF-€ gt) 78 AAE S8jF= ¢ TIFH 5= async def FOF A9
g 4 9}3’_, await El-async forﬁ]— async with ?]—.4 2 2383 4 95Ut o] A S -2 PEP 492
Oﬂ o5 == A5t

CPython 3}ol¥ =2 T o] 7114 9l 23 Qd, python.orgol| A v = Yt} o] F£¢ S Jython o]}

g7} 9,1% “H o] “CPython” ©] A& Ut}

decorator (d] & o]¥]) t}= = g4 9d|, 25 Quwrapper EH S /\]'g ot g wW3lo g

ALH Utk g Z g o)e 9 &3 o= classmethod () T»]—staticmethod Ak

H

ol e B BA A BPY LYYk TS F I A E v o= FEFIh

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

e, @ A5 2y ok Bl e ol elof tha o A S g2 4
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descriptor (23 HE]) WA= __get_ () ©Jy_set_ () o]t} _delete_ ()& B3t AA.
’EHA AEYREZIUATHEH I o], JEYHE 23 =523 A2 &S oy} HEF,
bE A AW 2AY, A= A S o, a2 Sl gAY A bEtal o5 B3R AAE
Suyth dﬂ%bﬂﬂ*i%ﬂf&, dgete taagdy WA=t SEP Utk HaagdHE
olﬁﬂé} 2 gho] Mo ti gk 22 o]sf| o da] o, T, WM E, Z2HE, FElavAE, 28 Y
| A C,%ﬁ N Fz 5o B 759 728 olR 1 7l W dYth

Y2 HE Q) WA =Sl o3k 2kA & W &2 descriptors of] L34 T

dictionary (“:’,/‘:]L‘]E]) 99 9] 7] & gholl &A1 7] = AF v Q (associative array). 7]+= _ _hash__ () &}
_eq__ () MAHEE ZEEE QAT E = AUtk oA A gta 5 Y Th

dictionary view (“"K%L-]ﬂ H) ,dict.values(),dict.items () HA =7} S F= 4
AsSgxdE | E]’-T’——‘T'— E‘.ﬁﬁ'ﬂﬂgc"ﬂrﬂﬂ%—;JH‘Ezﬂ““?ﬂ'—tﬂ /‘:]
el 7t WA E o, §7F o = XY9Uth gAY RE At glaER vyl

list (dictview)E AFRSHH . dict-views S H A 8.

docstring (5229) 29}, U< A A BEA 02 Gehtbs 249 dH Y. A9 =7 A
2wl A A 5, F 5k e AA s o] S Ze s, B, BES _doc_ ojEelHER
AIH I AEZ AT AL Fomg, AR AHAE AT PEA FaIh,

duck-typing (] €}o]F) Zu}E < H 7}%1% 2 Adsted AA S P& BA e 22T
i%ﬂﬂ‘%’\? HUt e A 7 Hola 22X
Ao olE]H o] A~ S 7L2zﬂ-o§4q A AAE ==Y
2 AsY D}- Y Eteo] B2 type () ©]ttisinstance ()
= AHEE AARE gt (AR 9 Erolsg o] 4 | o] &~ %EHQEE%% T Aol o sf of
FUtth) thAlel, hasattr () AARG EAFP Z2 2892 U T

o
a
~
o}
<
0
b

oo
)
r'%
- (i
ﬁEr[o
s

o
_E,OR

o—gH

S oot ot O

ot 2, |

5

=
(]
—

EAFP 3= R ttE= 84 & 1317] 71 4 v} (Easier to ask for forgiveness than permission). ©] &3] &2 4= Q&=
spol4l 7% ek 2, SULE J| L} o E el HES ZAE /HAek, 1 /0] BelW ol e
Yt o] %1._710],57_ “H]'E 2B L Tl try 9t except o £ E EA A A YTLE o] HHZY L C

S} 7+ T} = wre ol o] of A x}f,iz\}i’uﬂ LBYL 2~E} 3} o v] g Yt}

expression (2@ 4]) oJW Fro® Fo|d ¢ J= AN 27h b D& W, A2 2 HE,
o, A EZYRE QM AL T3 22 e ST E X 455 Fob & AUt
te gL dojel iz Ao R, BE Qo] TS0l BAAA AL b Ut whileA W, BEA
0% A S Yt T Fol AFUTh B =& Fgolw, EHA o] obul ek

extension module (273 &) C U C++2 ZAH REY|, ulo] W] C APIS AH&3| A 3 4] o]} A2}

o
ol
-
41
X,
g
i)
Rl
4z
it
rlr
fin)
H
pech

f-string (-EA1g) '£' U 'F' & o] B ExE gHEES
TAHE g HE 9 YDAt PEP 498 & H A Q.
2

file object (3} A A|) 5 o] 3l oY A FA API(read () Ywrite () 2L HAEE)E =2
= 7”1] Eoil HJ of e}, 3+ AA = “Xﬂ 1'4/\3 2e] 3d O]‘)r"/}e ?qﬂ% A 54l A
(12 So), £2 428, dlvl=e ww, 27, vl =, 55) o gt A~ 2 S % LUt

i XS} 7“ xﬂ% g dF A ] (file-like objects)\} 2~E (streams) olgt1E B3 E]—.

AA 2= A B57o 5td AA =] A5 UL & (raw) vlol ] 2] 312, W 3] = (buffered) vfo] 1] 2] 312,
BlAE 919, ) Qe Hio]latio BEANA AAEUth 3ld AA & vt A e
open() ¥+E

ol &
file-like object (J]-° FAA) 3t A 9 njss g

finder (3}¢1t]) YZEE RES AT 20 & o a1 A= AA.
ol % 33. o] F &, F FF A7t JF YT sys.meta_path 2} T AFE3hE B A =2
Q1T & sys.path_hooks I} @A AbEh= 4 = A E 2] 3}QlH.

] ZA] 3 W82 PEP 302, PEP 420, PEP 451 o] V-3 Ut}

floor division (35 p3e4) 43 7 7He 442 141%‘6}% S U 35 Al dabaks /o
& Eol, 2411 // 49 gL 27k HAAL Ay A2 2,758 B UTh (-11) // 4
7} -2.752 W 8 -30] Holl G2 of Tt PEP 238S B A 2.
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= (AU T oY AT AEE = A=
], um,] msg<>ﬂ AFLE S QLU v 7 w4 9F v A = 9} function Al AT B AL

=]
function annotation (4= o] ;B o] A1) <= w7l W= b3k 4] of 1o g o] 4,
2

G5 ol mglo]He A OoE P U 2 A of, o] G4 ¥ AY int AXE
t

=
=]

Q
)

=

i’
fol
nH

R
=2
X
2
ra
)
o
it
v
N
rlr
ne
L
1o
Sl
02i

“— T

dlol5Q Aoz 7|, SA9 in

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

& o] .o H| o] A -2 function o] A A gt}

°] 71%5& AWt W o) nE o] 4 7} PEP 4848 Fz oA 2
_future__ =27t AA A me B9} T A bt A Ao} 5SS BHHT 5+ Y2 Hi

N RE.

__future_ EES YZESIL I WHFEY Fhs= FollA, A 7l 50] AA A2 Aojo 7t

<, AARE 1A 0] 7] Ho] Hl=x B 2 95t}

>>> import __ future_

>>> _ future_ .division

_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (7}8] 2] 42 7)) ©] AlLE A 9= W28 2 vhgddls A}, 5o
Az +3S 7”]5}13%3_??1‘:%ﬂﬂﬂ]ﬂ-’;ﬂﬂg I RE PAR
FA7 = ge BES AFEIIA Al 4 A5 YT

generator (AU & o]E]) Al o] E o]l olE 2 BeFLE 34, duk LAY Ho|=g
W yioid £9 9% EQUHE Aol thiuIth o 4E & or £EE A ot )
st 3l Wo) bR Al 2 Qs YTk
RE A o8 48 717 A e, o\ Fuo] A& A @l ol g o] Ejelo]E] & h= Ut o=
ol o vl 7 el e AE, AT Bol MA RETL g

il rz

generator iterator (AU #] o] €] o]E]#o]€]) A& o] e 7 e A
Zhyielde AIA LR AE & FEotaL, 2 AR (A "AeER 7] S uy-FE55 TTHe)
A3 A E 71U ch Alvdeolg olg ol ZF AN, it ez Byt (eE vt

Mz A2k ok thul g Y eh.
generator expression (F| & o|g] T3 A]) o] €
for A AR b if Aol ol 2+ AW RAAN AH Uk AT 2

9% %52 B YUTh

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

pdg

b=

SR IR G 5E

]-o{r

generic function (AW & &) 2 AAS A2 T2 AS o tis) 733 o g
f o] E FEH o] AR E A=t Gag ol o8 2 Ut

)
A
A o292 €01 23} functools.singledispatch () Bl o] |2} PEP 443% H A Q.
GIL A< Qe zglE 5 & BA LS.

global interpreter lock (A9 ¢1E]Z &]E] &) 3} Hol 2 A d1}e] A EV} slo] M vlo|E 7 & 2 A5}
5 B8] 19 CPrhon SVE L AL S AU S (a1eto) 22 F AT U FBEE 2
ote) AA Bdo] FA Ao FA] A 20 el X sHE = 7hE o] 4] CPython ?@% S5
U dEzgH JAE A2 A2 JdHzEHE ds2de3str] 47 e A, o
=2 AN AAN AR FE49 B B2 AP
AT, o f B BEE L, RO A BT, GFol b A 2L AL A FA A4S Y
Wl GILE whshe % A7 9l Th £8, V0 S @ vl 34 GILE v o,

(7 B 5 A S F-5 Bl o] B 8 G t) “Lael S o] -2 2 (free-threaded)” 9 ¥ 2] B & THE 314
e AAY mde 4B AolA Ehe, T8 B m2AAN 299 4% A7t A5 B
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Ytk o] A5 ol E SE5SE 22 7S U BERoH wheolA f A vlgol H o2 Zlew
o AR AF YT

hash-based pyc (3 A| 7] %}t pye) & % *‘& sh7] el sl G s Aol HF A AlTbo] ofd SjAIE
A}L3= ol E I = A 3t -invalidation& #Z 34 &

hashable (3] A] 7}%5) AA 7 9 1 WA = F A S 24 (__hash_ () A= 223

# l 2]
h, o2 AR A HnE 5 Yol (__eq () WAEZ B3}, 5 A 7}Ls}umzmr,} z
Tha W) 2 H] = A s 3 AR £ oHAl%kO Zrolok gt
£

A AHs A AAE A e Y Ay Wgte) W A
m%agiﬂﬂﬁ%4%ﬂﬂﬂ%ﬁﬂw

ol 2 R AA 2 A 7 U th (B12EU A B 22) 7hd AE o s

@ 4 QA e, o] AR TRE o

la‘xl s Uth (FZol v frozenset Z-2) W AH U EL 159 24 E5°] slA 7t & wf vt
Al Zhe Utk AR A F o S ad A" As AAEL 7|2 Ao A Zhe U (AH]
Al AL stas) RF a2 ra va s 3, shA 2 id () 2 FE eyt
IDLE 3}o]dZ 91353 H‘ﬂ 217 (Integrated Development Environment). IDLE-2 5}-0] A 0] 3 5= uj| 3 2hoj]
wehet 71249 B3 719 e xelel 874 o
immutable (£¥) 149 s e AA. =9 AA = A4, T4, Fee TEEUD old AxS 2
HAE 5 stk A g2 A sk Al 7”7<ﬂe WS ofof duth. WaHA] o= sl Al ghel JlofoF
ste StollA 523 4TS Futh A& =], dM e 7.
import path (YZE Z2) F = 7] 910l 7 JZE S BES 27 H8 A= F42E (EE= 4=
dEL) Y 5F. YXE 3= 5 o] F2EY HF52 BHF sys.path 2HE FUTL AU A H
7)1 X2 __path_ oEFHEZRE L 4% 9JH5UTh

A=
FECEEELE
2z

importing (232 €)) 3

i
1o
3;-_1,
)
)
M
§
N
o |
|ru
2l
Y
1o
3;-_1,
)
rx

AT A A F AL S B,

importer (Y £ E]) REL 275 81 2 E 817 % st AA; FA o 9holH ojar =1 A YU Th
interactive (c§3} %) sho] 2 th3ld A 22l S 2ta Sl AEze|E 2F2Eo A 233} 2 ¥
As ?JE“‘# AL, 574 A% 2AE B QAEP% Sk AA glo] 4] pythons A3

*ﬂﬁ( H/] =] 7ol A ’EE—“. St AL 7Fs 2 4 AsUth. A O}Olﬂoﬁe HAAPIAY 52
A7) A& EthEE v A e J‘%?Mv}(help (x) 2 7] 5HA &

mterpreted(OlE-] ZlElx) vlolE = AHAupd o EA) wfFoll I =] Ea*ﬂﬂﬂ 3R] gk, gho] A
2 At Adoj7t ot Az g E dojdUth o] A YA H o2 Ad 51dS THEA ‘E%F—L:—
Ai LS AP AR A= YUt T 220l F o 3] A7 &= A T QU H
Z g 0101—5&% At dojEg g2 /oW A F71& 25Ut tshd = Al

interpreter shutdown (QJE]Z2Je] £8) £ 53let= RS S of, sloj A e =Z g EH =
AYgsted, Bgolv o 7 T8I W R F2EF T2 =
Sy =3 7 A A7) E o
TS AW AL S+ YH T 5 = i
Aed, 270 &3t AP EC H 75 A EE 5 AV WHEGUTH(ES o= BelEy

wEol} A3 A aww
JemelE Fr F BEo U AaPEF RS B AU

iterable (°] ] 2] &) “ﬂ:lﬂ%° s ﬂd°ﬂ st EelE 4 e AAl. olHEEY d &= E%(list, str,
tuple &) Al AL B 5, dict 22 2R ¥ A IA2 F 5, 9 AAl 5, _iter_ () Y A[AS
MIAL L33} getitem () HIAEE NA A3t 2 E S 29 7nxﬂgo] 01/‘\\/]1_—/]_

Ol EL2 for FZ O AHE 9}1, ANA~E Q2 3= o2 B2 X (zip(), map (), )
of Ahg2 = 5t olE%‘ﬂ AN W S iter () o ARZ ALHH, T A H 9 olH
=¥ F YL 9 1E1E1101E%%k‘:4 ATS A AXE Futh olHHE

iter () & &3 olEl & o] E] AAE 2 %iaqv‘r forff

Al HH g o g | F rﬂ,TzéEt—%C& o] ¥ =

th. ol Bl o] E], Al A, Al El o] B = HA L.

iterator (0] E]#|o]E]) tlolEle] AEHDL FH3t= AA|. o|ElFo)EY __next_ () HIAEEHMIEHO
EQEO}“%(EE“W e next () 2 AGstd) 2EH = T %%i}alrﬂiiﬁ Yt o
o] AFe] ] o] E] 7} §1-& wj= th Al StopIteration o9& GO 7 th o] XA A, o]E] g o] E] A

o2l
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i
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A= 2RET,0]T BE  next_ () HIAEIZEZLS StopIteratlon o 9] & tjA] € o 7] 7]k
?JHD} o] Eﬂ o] ¥ o] ¥ &l o] ¥ A ZH‘_%% FE__iter_ () HIAEZE 7P71 ﬂo] 8957
ufjZof], olE gl o] H = o] Bl gl & o] 7| = st thE o HHEEZ ‘?%0}c o] t 9] oA A2
T AFULE 83t el & oy e O]Eiffﬂo]"q% Lot I=EY YT (llst Z-2) 7" oY
7“?<ﬂL iter () ¥R AD}AY for FZo| AHEE wfjuir} AY ]E%“—HO]HE EUth o™
A= olg d o]l of thal| A 3 ste] i &td ] ol g gl o] Mol AHEH oju] 2= 015131] olE| &

EF A, W AE o] YA T HolA v ‘4“/}
typeiter ol T ZpA| sk W §-o] dF Ut}
key function (7] $4*) 7] 3 &= Z 8] o] A (collation) F<=+= 7d & (sorting) ©] 1} ¥ & (ordering) ol AH-§-=]

E#S EHFEIHEYYLE A& E0], locale.strxfrm() < Z2AYL 5 P S =+
A8 71 == o A g U

ojR Y W =T QA4 F 0| ofBA A oA AL Fol=AFE Alolstr] f&f 7] F4E ot
=94t} oA A5 E=min (), max (), sorted(), list.sort (), heapg.merge (), heapq.
nsmallest (), heapg.nlargest (), itertools.groupby () ¢ AFYtc}

i)

7] € WEE tﬂ”@lfﬂ““ﬁ o] AFULh & E°],str.lower () HIAEE AolA & gl
HUE 7 e ABE o Sle Itk Be A 0 . 7] o 1embie zdqoz nE Sx
O]I‘Eﬂ ol& Al yr}: lambda r: (r[0], r[2]). =3} operator REZ A /9] 7] &
AAAE AFgdYTh: attrgetter (), itemgetter (), methodcaller (). 7] T4+ = ?}%T_

AL-&-3l= ol o gk o]  Sorting HOW TO & E A &
keyword argument (7] 9] E 21z} <1xF & B AM 2.
lambda (Fth S&E off gro] Fal A= shte] x4 02 249 ol F gl ekl . "ot

b
et

2~
T

U= E2HL lambda [parameters]: expression YUYt}

LBYL H 7] A H 2} (Look before you leap). ©] 7 2EFY2 S E oL} 23] & 317] Aol YA A o= AR
2AES AATIC o] AL EAFP 42U U E T, 8L i1 Bo £AZ SR AU,
tF g %7301]/‘1 LBYL R “H 7|78t “H 7" 7o)l A 274E WA 2 Al ds5U
t}. o & 59|, FE if key in mapping: return mapplng[key] AAF Z o, 3R T 23]
Aoll, b8 28 =7} keyE mappingoll A Al AstH A& 4 Q5 O]E* o] g7+ F o]y EAFP
AW A TeEN ldE 5 s U

list (F]2E) U7 slo] W A A, I o] Bo= B35, P4 tfdt A7 0(1) o] 7] wjEof, AZ
2 E (linked hst)iv} o2 Aol mj A -FA YL

list comprehension (2] A& AZ |3 H) A/ DAY QAE AR E= YR E sty 1 A4S gAER
=8 FE FESH W, result = ['{:#04x}'.format (x) for x in range(256) if x
% 2 == 0] £ 004 255 Afolof] Q= B4E9 1674 (0x.) 5= 283 TAEY B2EE
HEUTH if 22 AT 5 9}/\‘41‘/]'- "“a:?f]' H, range (256) ol Y= EE S a7 APt

loader (2t]) 2E2 ZE3F= Al load_module () °]2he= o] 59 WA EE FodfofF Ut 20+
RE 519t 7} S 2t} A48 8-S PEP 302 2, %4 w] o]~ 27~ = import1ib.abc.

Loader & HA| 8.
magic method (W] & WA &) S5 w4 = ] v]-FA A Q] v]5=3H
mapping (7]3) 429 7] 23 & A ¥ '3]—1 Mapping ©] Y MutableMapping F4+ #l o]~ 2~

o AAFH HAHNEEE F+33= A o]y AA. 9 Z+= dict, collections.defaultdict,
collections.OrderedDict,collections.Counter & & 4 55U TH

meta path finder (W€} 7 2 9}QIH]) sys.meta_path o HAo] FefFE vpelr]. vg F2 st =
AR dEe] 3pQlH of FHAE o] Q7= AW thE U T
el A2 3t g7t FHet= A EE A= importlib.abc.MetaPathFinder & X3
Huyoh

metaclass (W€} Ze =) Fefne] Sefa. SdA A= Fedls o) F U2 9M e wolx S s
o E5g R Yth HE F 2 o Al AAE wopA SHAE TEE A e FYth Y2
AA AT Z2 e 0*0%‘: 71 FES ﬂl*?:MDP gto] W& S BEE AL AxH
met FR2E W ke AQUth HEE AR APAE o] =77 A B8 AL Bt
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R
o
-

O EFRE M 22 2 7] (logging),

o, v
= 9z 210 A2 52U T,

Hre 2es
o V]

FEEECEE R
metaclasses o A © Z}AM|SF 8-S 3+

method (WA =) Z &2 vit] ol A o 5]
I HAEE A HA QA (BE self

~FZERHASQ.

method resolution order (M| A= A £4]) WA= 2H ¢A+= 23] 5t= <
U250 £A YT 23 2 ARE o Az Eo] AgH L7 o] 4
Python 2.3 Method Resolution Order& 2. Yt}

module (RF) 3ol @ T =2] 243} B9 S GRS A7, BES 999 ol AN ES B o F
302 25U BES 955 2] o3 spold oz 2EF

574 = HA L

module spec (2E 23]) 2§ 2ealor A8HE dze gd 4RSS Gu 9t o2 27
importlib.machinery.ModuleSpec & QIAH A,

MRO WA= 274 =4 & BA L.

mutable (7}¥) 7bH A= ghol & 5 ARt id () € A FAGUS 20 = HAl L.

o

1

[» o
L
O:

e

oﬁﬂﬂ
:Oll_l“

N
@ 3o MM

e 4 oy s
)
ol

)
52 1t

ox
Ao mjy
o
N
Ao
o
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named tuple (U] Y & &) The term “named tuple” applies to any type or class that inherits from tuple and whose
indexable elements are also accessible using named attributes. The type or class may have other features as
well.

Several built-in types are named tuples, including the values returned by time.localtime () and os.
stat (). Another example is sys.float_info:

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

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

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

True

Some named tuples are built-in types (such as the above examples). Alternatively, a named tuple can be created
from a regular class definition that inherits from tuple and that defines named fields. Such a class can be
written by hand or it can be created with the factory function collections.namedtuple (). The latter
technique also adds some extra methods that may not be found in hand-written or built-in named tuples.

namespace (|5 57h) W7t AZE = Fa ol F2 dAY R AP U AAl S HE o) &
T (A E oA Eek oty A, A, WA o] 5 Tl dsUTh o5 TN o5 FES
WA A REAAS AU o & 591, 9 builtins.open & os.open() < 159 o] &
0] 25 FRFUL E8, o8 08 o REO| B4 FHIEAE E oA BEIA
71543 § A B4 =S YT ol & £9, random. seed () £+ itertools.islice ()
gtal 2 1 35 0] Zh 2t random 3 itertools EEO &3 +HE QSo] W HUTh.

namespace package (0] % 27t 171 2)) 2.2 A B 317) 4 S 2] AE| o] 2 v 753 PEP 420 5] 7] 4],
o) AL B A AAT QL $E A, 53 _init__.py Hdo] glomw A7
57] %) sh= tHEU )

HEEZHEAS.
nested scope (5 HE A272Z) SR FYoA H4E T2t 9.
7Fed #, 2 H A Fethe Aol F2 8] oF

FUth v R, A A4E2 A Y o5 3ol A 3L YT nonlocal 2 HFZ A5 o
2= AL =y

new-style class (7 2ElY Fel2) A F2 € el AAd ALEHID e Fda WA oA o
5. 2719 stolH MAdqAE, 23 F2oed FYav __slots_, H2AYHE, ZeksE,
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__getattribute_ (), Y2 HA L, 2HE A 2L glo| W NET s 7S5 E

N }£L51‘k 3&04"L1E+

object (AA) FEl (JEHFEYZH & 21 FF (MAE) o] Aod ZE HolH. =3, ZE FoEd
S o HFHA A V\EEH/\?JHT/P-

package (3} 7] 7)) A S ]L} A7 Aoz A ﬁﬂ?']zlg%f—tﬂ@—’? Ae Fold 25, 7eH o,

JH7]7<]1__path oEg|HEY 9= glo|H 1 qu_
At W71 & o] & T A = HAL.

parameter (M) Z)MR) 35 (S WM ) Bl oA Bk g 5 gt A (oW A AAE) B
AR BE ol B AEE] TR FR oA U
=

5 »1
(positional-or-keyword): 9] %] Q1A U 7] 9] = Q2 2 AGE 4 &= QxS A AT
= k2ol

o A A-719 |
yrth o] Z o] 712 FEj ] mi7i =g Ut ol & o] tholl A foo 2} bar:
def func(foo, bar=None):

o 1 A-A & (positional-only): | A 2T Al52 4= A= AAE AZ T Fo] S 9 A-A&
AT E Bt e 23 YA syt sHA R o @ uf i T2 9 A]-A 8w

BN
ZEZUTH (A E £, abs ().

e
« A=A (keyword-only): 1A= 2 W ABD % e Ax-E A AT 9 =18 v
Bt 84 4o AR5 B S oA Sholl Shube] Zhe-g) X A -8 )2 A

Aoad 4+ AdF Ytk dE =9, b2l A kw_onlyl 2} kw_only2:

def func(arg, *, kw_onlyl, kw_only2):

71851 3] (var-posiionaly: (2 o) A5 E 0] )3} A o u] WolE ol A 1 AxE] B3l
AED 5 Y= AR AAS ] deojo] AAAS A F T o A v A MS= v A5 o] 2o
« 2 oo HolA 48 4 LU, ol 2 Sof ULl A args:

’def func (*args, **kwargs):

+ P71 (ar-keyword): (FFE w1 50 o151 4 o] o] Wb}l 2 719 = Aol Esl)
AZE 4+ 9t 299 A% AAE AAEL ABFUT ol @ QS E v ARS o] Fof
x5 Qo] Fo A HogE 5 JdFUTH oAl & =0 A9 ool A kwargs.

WM A AAEE A5 B R ohU e A o] AL} A% ARES AHT 5 9
Uk,

A7} §oj 7] =, AIA9) iAWl Aholo] 1} FAQ A, inspect .Parameter 272,
function @, PEP 362% H A 9.

pathentry (B2 QlE2]) 4= 7|8k 9elr] 7FJAXE S REES 37| 930
shite] 4.

path entry finder (3 2 A1 E2] 5}eIt)) sys.path_hooks o & Fel 8 (F, 42 =2 ) o] B F
£ ololt] o, Fold A =g 2 BES e PEe du dF U

AZ JdEZ 3y Eo] FHEE=HAEEL importlib.abe.PathEntryFinder o] U3 4Yth

path entry hook (2 & QlE2] &) sys.path_hook B|AEJ 9= ZEQd, EA A2 dEZ A R
ESFeHES LTI A2 AED A & =HFUh

path based finder (3 2 7|4t 5}elt]) 713 v]e} 2 2 51oltl = & shibele, Y¥E A= o RELS 3
Z

path-like object (FE 7 AA) 52 A28 A2 2 e AR, A2F AAE A2 S ey str

Ubytes AA o] A}t os.PathLike T2 EZS T HSE= AA YY) os.PathLike Z2EF

= APst= AA = os. fspath () T 5 TEMA str thbytes Y A/2E Frr HE 5

J5 Ut} Al os. fsdecode () £ os.fsencode () & ZZt str Y bytes 2345 H 3 3+=1
}%% T A5 YTH PEPS19E = Y= Y5 th

>

o
=4

ks
R
31-4
rr
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LE Q2 A
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PEP 5ol 7)1 7% PEP= 3ol & A5 1] 19 A0 8 A% 51 ol e 2w s 2
o he 22 75 A ahe A EAAUTH PEPE AIE 71500 S e 1A% 714 A E
2AS AT ek
PEPE 78 A% 7158 A oksha Aol B @ AR 4 shol el Eof 7k 47

o
SERE RS

A e ] e el
N ERCEVE R BE RIS

PEP 1 &=z 34 8.

portion (£ ) PEP 420 o A] % 2] & 214 &, o] F 37k 3 7] A of] e]upA] 3h= shrte] v e ol £o] =
SIS0 A @ip Lol AZEE AT 75T

positional argument ($] 2] ?12}) QI#} £ H A Q.

provisional API (Z+d API) 7 APl= %= gto| B89 I A T84 B4

A, Cleislel a0 2 W o g5 S 9 el 3 AN
ST RO A TR o] FAH A b Mol Yol Qv ad WL B
Ao doj At ke AT — APIE E3et7] Mol 51 o5t 2RA Aol

A Afolvt dojd AP Yt
APIO A 25, T A T34 o]
H A= tsl AA 8=

G BF vhol nef el oW A B AR
Yok § A 82 PEP 411€ 28 F 1)

provisional package (24 2] 7] 2]) &4 API & BEA|

Python 3000 (5}0] 4 3000) T}o] % 3.x vl 2}ole] W H (¥ A 39] WjE 7} W u]#)e] o]of7| & A Ao uh
Eol3 o] Folth) °] A& “Py3k” & S0] 27| = Yt

Pythonic (3}o]¥th2) TE dojsolM ANt S5 ARSI L =5 7Ask= tial, sl o
N A AR A7 AT o AEL Aol fhe t
A A 22 ol A2 for #& AHEEIA o E 2
Qojoll = ol £7 2] 74 B0 Yem g, shol 4
AHE8E7 = ot

o
T
O

_n_

2O Y il ko i
ol gy A% o Mok fo

ol

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

o 25 e spol ok 2 ol FF Y th:

for piece in food:
print (piece)

qualified name (g 77349 0] 8) LES| Ao ~mz oA BEo| Aol H Feh2, T4, WA Eo] o] 27
278 Hol3k o THE o E. PEP 3155 o A A Bt HAHS] Be} Zejao] A5l
R7EE o) 2L AR o o 27 2HU T

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

>>> C.__qualname___

ICI

>>> C.D._ _gualname_
'C.D'

>>> C.D.meth. qualname_
'C.D.meth'

252 7t 7] AHSE ul, &3] BF3E ol 5 (fully qualified name)& 5 F 5 I 7| A ==
ZPAA 2R 7te Aor 2eld olF2 g ol & S°], email .mime. text:
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>>> import email.mime.text
>>> email.mime.text._ name_
'email .mime.text'

reference count (312 312 2719 0j3 229 A%, AAe] B2 2474002 Woj AW, vw e 7}
149141—/], Tz §] FALZ IUtA o7 ol H I = wEH A= AR CPyth(m T3 ;A
= Ao FZ A4 E E8F = getrefcount () & FogYth

regular package (JF #| 7] A)) __init_ .py FLL 3= vjdE g g Z‘i%@ el g} 7] #].
ol wH7IA = EAL

_slots_ ez 2] Aeleln, d2Hs o 2eREES A E0L v)e AelsT Aau s A
e E AATLEN W2 ﬂe éuﬂ%ﬁﬂ%—éq"/k 217] 7]+ A g, 9] EﬂE’- 2 22 A
AHEH71 7 | 7R HoletA, MR glof U1t 38 22 oA B2 £ AAEAT =
Sud A9 e ARt Aol $0th

sequence (A]A2) __getitem_ () %—’F HAEE 33 A5 AG2E A SHE 84 ANAE A9
a3, A A2 2|8 BHFE _len_ () WAEE Aelai oelel . B Y AA2ES
ULd 2, 1ist, str, tuple,bytes 7} 45YT} dict =3 getitem_ () I __len_ ()
& A AeA T, 230l A o4l Qoo 2 7| E ALEa] W Rol AL oh e} B A
FAThe Ao 793 oF ST
collections.abc.Sequence FA Hlolx Fd A= _ getitem () & __len ()=
oA R ZHSE QA EHo~E AHYd=0, count (), index (), _ contains__ (),

AR o] 44H A H ol 2 FHD BE register () 5 AL

__reversed_ ()& F
FEREETE TP
2])

single dispatch (42 T] 23] 2]) 73 o] s11he] o] ol 7| 2a|A AAHE Av 2 4 P A 9

slice (£2}o]2) BF AU~ ARE 2= A SeholAe HHE AT HE Z7|HS ARSI s
Urth variable_name[1:3:5] A §, [] oA o 7o) A S22 = FePUch 2

(HE 229 E) 2/H L JEAOR slice A7E A3 o,

special method (55~ | A =) sto]® o] Yol o A4S, B4 22, A3 uf ?’\lﬁ'gi TE = A
C.oEHAEE Tl EER /\] Zhskal Eube ol 2L 5 U th 54 v A =+ specialnames
of FA & =04 O]Al/]r/}

statement (F7) &4 29 E (Z 29| “EF (block)”) & FA = F2 YU 23L& T4 o] AY
71 EE AHEote o8 A 28 F9] st Ut 7F if, while, for.

text encoding ()2 E 13 9) FUIE FAL S vlo|EGRE AT 3l= FH.
o

text file ()2 E 5}¢) str AAE 1 & 5 A+ 7Y A4 5, 92E 512 AA = vlo| E A &
HlolEl A g g A AT 0t 25T @ A5 Aol Eh dAE e ozt daE ve
('r'EE='w)E 99 99, sys.stdin, sys.stdout, io. StrlngIO«] AAEAEE T US

Y.

el 2GR A & 9T 2 5 Dk 5 AR Bl A o] v e 5 £ BasAL

triple-quoted string (413 T3t € Bohed) W () o} ALWET () A A2 EAA £AD 2
The s Stz oA Eahde] St 5 S ATHAL G, o8 A ol el Zut 5]
U o 2ACZ HA) e FLWELE ] 2HLRE FAY ol RV 4 JES 81, A
248 24 GAE o) 2ol AW 4 v, SAEDS 2w 55 28 d5 U

type () shold Ao e 20| oW F5e) ANAXNE AR P TH RE AR = Fol AHUTh
AR YL __class__ o ERER AMAT 4 YA type (ob)) & DS 4 AT

type alias (3 o] 2]} ) B2 AW Aho] T 3he] WS A= ] o],

=
g Qo at o AT Hadse o 8 FUTh oS S

from typing import List, Tuple

(Th& sl AT ol A%

53



Python Setup and Usage, = X] 8| A 3.7.17

(o1 sl o] A A A%)

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:

pass

e el 8 97 47 s 5 95U

from typing import List, Tuple

Color = Tuple[int, int, int]

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

pass

0] 7158 A3t typingd PEP 4845 A2 1A S
type hint (3 &) W, Fefa o) EGRE 9 94 w74 1wkt gre] 7w = 3

2 WMa2 A , W2 AJEZRE 9 49 3 FE+ typing
get_type_hints () & AH&3t] AN 2T 4 dFUTh

o] 7152 A3} typingd} PEP 4845 FZ3A| 2
universal newlines (U ¥ A & J7) o237 7,5% AEL nE Zol Zog olAsl: HAE iE% o
AT B g AR BA B \nt, AES = Bel \r\a, AL WAEA Bl ¢

F71A 2l AFR-of] TE| A= bytes. splltllnes () 29t o} 2} PEP 278 2} PEP 3116 = E/‘ﬂfﬂ_.

variable annotation (H* o] o] A) Hy = FHP 2 o EGHEL] o] - H o] Al
HeEe ZdaoEREY ojHolAS G uf Y2 A8 AL yt):

class C:
field: 'annotation'

Hp o H oM dWtH o7 3 SIER AREHUTH o & S0, ol e & int = 7HE 2o R
EEREE
count: int = 0

Ha o] mH o] A -2 A A annassign ol A A g o}
o] - €] o] A, PEP 484 2 PEP 5262 &

N
o,
By
ko

ol 7S AYdl= o

virtual environment (7}4} $17) s}o] /\]-&x]-g} S& Z2 o], T2 A adH oA AdE = thE F}o]
HNEE ZRIAYPEY & J&FS FA %}Ef’“ﬂ sto] A w2 ol 7| A E& A X A Y 18 o]
Eote A 7hsotA st @A o R Aejd As $HA.

venv & HA| Q.

virtual machine (7}4} 7| A]) 2= Egjojwto g
Y7t 28 dt= vio| E I =8 AU

Zen of Python (3}o] Al) sho]H T2}l Ao} a9 EE5Ad|, Qo] & o]s) st ARS8t == ©]
HUth o] 552 U3y ZEZE oA “import this” & Y ¥stH HYich

398 AFH. 5o A9 7bg AL vhol = HE A5k
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o] AT Aol st

o] A AL reStructuredText 220 A BHE 0] X Ao 2 slo] W A YA S 93] E83] A 2E A 2 a7
2l Sphinx & AHg- 8% 1T,

A9} o] B 93t EA 9 A2 sho]# 2A| 2} u}xﬁ}x]; 2 QB A ALY g Q) 7] o5}

AT, o] W ol th & %E reporting-bugs 3] o] A = } A9, MEL AYEAIR= A A L}

2o 3h oy

S B0/ Be BAE =dUG
* Fred L. Drake, Jr., 92 sto]H A A = 3o 2 o)A w2 Zrl=9] 27}
« reStructuredText 2} Docutils 29 EE Y= = Docutils ZZ A E,

u—

* Fredrik Lundh, ~2.2] Alternative Python Reference = 2 A & of| A Sphinx 7} &2 o} o]t o] & L ¢l &5 Ut

jEnu

B.1 slo]d AwAle] THAES

Aol 71l FFUth 7o Ake] RE A Q)
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appeENDIX C

oA A9} o] Al

CA 2zEgeld o4

g}o] -2 ABCgt:= Qo] o] T A A& 4] v 2HE 9] Stichting Mathematisch Centrum (CWI https://www.cwi.nl/
2+ %) 2] Guido van Rossum©l] 9] 3l 1990 o] Zuko]l W& o] F <5 Uth Tlo| Mo = thE2 AlgE9) W 23]
o] 2= A v, Guido= Tho] # o] 8 AR} o} 9) A»]D}

1995, Guido+= Virginia 2] Reston Oﬂ 21+ Corporation for National Research Initiatives(CNRI, https://www.cnri.

reston.va.us/ FF2) o A s}o] A =+ 74] 7, o] oA ozl AL 2z EY oS ZA S YT

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

ZE Jol vz F7) /\/\?JHD]-(—'—7H A2 Ao sl A= https://opensource.org/ S 22 &4

O
= 5 =
AlL). AAA oz, tf 72 (3HAIRE A F = obd U th) Jhol W vz a2 GPL S2hg Ut ofef o] 2+
e M ERe 2 ke AUt
vl 32 324 e 3| 3l a2 GPL = 3?
09.0~12 | n/a 1991-1995 | CWI yes
13~152 | 1.2 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
212 2.1.1 2002 PSF yes
2.13 2.1.2 2002 PSF yes
2.2 o] 2.1.1 2001-# A | PSF yes

Fa: GPLY} z&dtE A2 2| 7FGPLE o] d 2 v x3ohE S dnstA = syt EE
ghol A gholAla= GPLI 2] of 2o WA S 37/ 222 WA G A vdS w2 5 A
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gttt GPL €3 glo] Al 9lo] W3 GPL 3ol Y d T2 2z EF o] & 2¢s 4= oA & o2
A2 194 5t

Guido®] 2| £ 5}ol o] W EE 7H5 317 BE BL 9% AARAAF oA A= F T

C.2 shol el A 25kA v} 4H&3t7] 913 0|8 o

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.7.17

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

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

3.7.17 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 3.7.17 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 3.7.17 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 3.7.17 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
3.7.17.

4. PSF is making Python 3.7.17 available to Licensee on an "AS IS" basis.

PSEF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY.
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.7.17 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.7.17

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.7.17, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.
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6.

This License Agreement will automatically terminate upon a material..

—breach of

7.

its terms and conditions.

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,.

—O0or any

8.

third party.

By copying, installing or otherwise using Python 3.7.17, 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

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").

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.

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.

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.

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.

C2. stolHo] A 23t AN} ALR-57] 913 o] & okt 59
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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
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

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

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

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

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

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

o] AL sho]m Wl ETo] EEE AR £ZES o] T BAAAA T Fol T 3
59 B5dYrh
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C.3.1 w24 E9AH

_random B & http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html of| A]
delwe Sed 70 e 8 g FLch e A wEe] F4S IhE $7 AU h

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

(Th& sl AT ol AS)

%
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A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR

PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS

SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

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

C.3.2 427

socket BREL getaddrinfo () £} getnameinfo () T+ 5 ALYt} o] 52 WIDE Project, http:
[Iwww.wide.ad.jp/, A Al & HBE A2 5 Z TP F o] 5T

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. 1IN 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.

C.3.3 ¥]Z7] 27 A

[>

asynchat3 asyncore BE2 U3 -2 39 AMghS 233t

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

(Th& sl AT ol A%
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copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

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

C.3.4 F7] &<

http.cookies REL T} 28 7o) A3 E g ch:

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.

C35 A3 37

trace REL Th3 0 22 £ AHS @Y h

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

(F= sMoTAT ol AS)
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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 &+5~

o B ES e 2 7o) S E P

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
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C3.7 XML YA =2 AA T2

xmlrpe.client RES 0T 28 5o AgHe wdach

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

(F= sMoTAT ol AS)
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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. IN 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 REL b3t 28 79| AL 2FFUh

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
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 Q1 E 3] o] 2ol thal The 3} 22 Fo] AGHe ERE 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.

(F= sMoTAT ol AS)
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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. 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.

C.3.10 SipHash24

3} Python/pyhash. c o] += Dan Bernstein 2] SipHash24 211 2] & 2] Marek Majkowski 2] =& o] 3£ 3}5] o]
AFUTH 7)o &= 53 T2 W§o] 3E o FU T

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

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

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

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

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

C.3.11 strtod ¢} dtoa

C double 7} F21Yd 71o] H3HE 93 C T4 dtoa &} strtod S A|-Z3t= 3 <Y Python/dtoa.c = X
http://www.netlib.org/fp/ o] A Q& 4= 9= David M. Gay 9] 22 o] £9] 3} Yol A A 95 U Tt} 2009
d3g 16Ye] b2 9 gt o= thS 3 22 A LA E gholAl s IR 7 2FE o] syt

/*********************~k****k*******~k******************************

*

*

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.

(Th& sl A oll A%)
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* 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

E hashlib, posix, ssl, crypt & & Alﬂ]*PﬂJZ7}4 A 52 93 OpenSSL
olBy g & AUt 3 9= W OS X 3} d 4] L2 W2 OpenSSL 2ho] B 2j ] AHE S
e 4 9lom g, o] 7] o] OpenSSL gho] Al A AFE-S 233 )

RO

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-corelopenssl.org.

OpenSSL License

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/)"
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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

LG S SR I N N S N S S N S S S S T I R S N S S N I S .

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.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)"

(Th& sl AT ol AS)
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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. 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.

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.]
/

b T R S S S N S N S

C.3.13 expat

pyexpat &2 WU E & ——yith-system-expat & FA3}A| b= 3t E3H expat A AHES ALE

stof Wl =g

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 &AL It & ——with-system—-1libffi & FA 3R &= 3l ESHH libfli &2 AFE-S AL

shof =g Ytk

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,

(TF& sl A ol A%)
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distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

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

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

C.3.15 zlib

21ib e A2 Fol A WA dib WA o] YT es ol A e AT & glow,

AR g Stel e U Th

]

3}
=4

)
N
o
B>
>

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] 9J3l AFR T = A H o] &9 F+8 & cfuhash ZZAEE 7|ulo 7 ghr}:

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:

(Th& sl AT ol A%
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* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

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

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

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

C.3.17 libmpdec

_decimal R E2 WUEE —-—with-system-libmpdec & F+A3}1A] ¢+ 3, 2 3HE libmpdec A2~ AR

& AHgstel ek

Copyright (c) 2008-2016 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. 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.
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sho] 3} o] WA
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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command line option,5 -2,5
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future__, 47 —-c <command>, 4
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dictionary view (9A gl |), 46 iterable (¢]E| 2 &), 48
docstring (F2EH), 46 iterator (°]E# o] ), 48
duck-typing (2 €}o] ), 46 J

E g

-E command line option, 8
command line option,6

EAFP, 46 K

exec_prefix,j6‘ key function (7] <), 49

expression (E3@4)), 46 keyword argument (Z7|¥Z= AXA}), 49

extension module (& 2 §&), 46

i L

lambda (1}, 49

f-string (}‘-*Er?(}%), 46 LBYL, 49

file object (3¥ AA), 46 list (B|2E), 49

file-like object (Z+¥F AA), 46 list comprehension (BAE #HZZ|3A), 49
finder (3}Q1H), 46 loader (£4), 49

floor division (FA4 U4, 46

Fortran contiguous,45 M

function (&), 4

N -m <module—-name>
function annotation (&4 o] = H|o]A), 47

command line option,4

G magic
method, 49

garbage collection (7}¥]A] A), 47 magic method (W] & WA &), 49
generator, 47 mapping (W] 3), 49
generator (Al d o] §), 47 meta path finder (WE} AE 3}l 1H), 49
generator expression,47 metaclass (WEF Fe2), 49
generator expression (AW & olE £HA), pethod

47 magic, 49
generator iterator (AW d o]E o] o]H), special, 53

47 method (WA E), 50
generic function (AU E ), 47 method resolution order (WAZE ZAA <A,
GIL, 47 50
global interpreter lock (AY AHZEH podule (2&),50

=), 47 module spec (BEE 23,50

MRO, 50
H mutable (7}H), 50
-h
command line option,5 N
hash-based pyc (3] A] 7|9} pyc), 48 named tuple (M|YE 5Z),50
hashable (3] A] 7}%), 48 namespace (°]& Z7b), 50
--help namespace package (°]5 &% 9 7] A)), 50
command line option,5 nested scope (EFH A2FXZ), 50

new-style class (FF2EFL F&2), 50

I
1 O

command line option,6 -0
-1i command line option,6
command line option,6 object (AA), 51
IDLE, 48 -00
immutable (£4), 48 command line option,6
import path(YXE H=Z),48
importer (YEE), 48 P

. : 132 )

}mportlng (Y= ?)%348 package (3] 7] A)), 51

interactive (th3}3), 48 parameter (W] 7] ¥ <), 51

interpreted (B Z 2] E| &), 48 PATH, 9, 17, 20, 22, 2730

interpreter shutdown (UE|ZH FTH path based finder (& 7]¥5}QlH)), 51

76 A



Python Setup and Usage, & 4] 8] A 3.7.17
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