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CHAPTER 1
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CPython S1E| =2 Bl W 2] 7} 7ol A Tk 44 2Th.
A~
.

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

1.1.1 Qe o)A 4

] ¥ AE S o] 2e FY2 Ao AEH o] 28} vt A T B 7HA] 71 55 S ATt
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Ytk

o Y o] F AU} LS EE YH O R AL A S EFH, AT FLANN 2THES Ju AYF
=3

- OdEe o8 A2 5EH W, A DA NN A3 o] F R &

=
e —c command & &5 W, commandZ 0] A= sto] W B AWt} of 71 A command+= 7V 38
TAZR FEEH Y N 2SS 2T = JdF5UTh A FHE gtolH FFA T TH
P
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AE | o] A F AL QA E = Eof &3]
argv & E°1 Uth— A 1A 84, A
& o 7oA L.

—-c <command>
command 2] 3}olHW T =

s AAFUh command = WY AR FEE st o]t 27D + A
E T ATl A g2 o w7t 5yt

'E‘Eﬂr E.]ﬂ_l‘j—
o] ¥4& F9, sys.argv 9 A WA e et 7FHE AL, AA HE B 2] S sys.path o] Al%}
HBo 2ok YA g Qe ® _,JAF-A RER AXE T 3 A Foh.

DR REASICH

command® ¢1A}FZ ZHA} o] ¥l E (auditing event) cpython. run_command

-m <module—name>
AFH o] 59 BES sys.path oA AL T WEES __main_ BEEA AYFch
AA7 28 o507 W), L AR (py) & FA Yobok Yt 2F 152 FAD B

o] Zolofof 34w, T Ho] FAF o] & ZA T AL ohgUth(elE Eol, 3ol

o &

Clel

sl & Uth It 25 thAl s 7] A] o] Fo] AlFHH, AH
= 5 HzgEo] 23 HE AR =

o] 5= F W, sys.argv ] A WA 22 25 A AA B2 F UG (REAFLS HEF
o= A AR 45 "-n" 22 AFFUH. —c FAF 7R &, A4 )& E 2] 7t sys.path
of Al&F Ko F=7HE Utk

IS AL AL sys.path7 A o] @ E 2] AF-8- 21 site-packages T] 2 E] 2] & Z 38} 4] ok
A RE XN 23 HEES ART 5 Y5 T REpYTHON* 87 W4 E FAF U}

W RF gholEYE B0l 2T HER AP o 3EF = Z=EVF S AUk T oE

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

module-nameS QAALZE ZHA} o] ¥l E (auditing event) cpython. run_module< A Al U Tk

o ®7]:

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

EE Q¥ (sys.stain ol A FHL Ptk £E Aol Huldolw, i FEA Ao 457
e
o] F& FHW, sys.argv & A WA 24 "-" o] H, AA HAE 2|7} sys.path o] AZol
L
Q1 z} ¢l o] ZHA} o] ¥l E (auditing event) cpython. run_stding & Al F Yt}

<script>
script o] B0 ol W F=E AU th. script = ol W FLolY__main__.py FLo] EolU=

4 Chapter 1. 98 =3} 37
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AEIH o)A FHE FA G, i 7 HFAH S 2 HLHT, sys.argv[0] & 1l
A Y HE e 7 sys.path & Aol 7k Yt E3, é‘“ﬁdi"ﬂ/ﬂ Mg 753

dae ey _main_ .py I LS 23t =zip FHEE 7HEl 7= I L Al 2" AEE DY )
of of eyt

o] S-S =W, sys.argv o 3 AR Q4L B Zo| A o] AT YE o2 o] F T}
2AYE o]2o] FojW 34 AA 7tel 7| W, Y S 2ael= vl E e 7} sys.path 9
A ZF R 2715 a1, 3t Y2 main_ EEE AFFUT

23 HE o]Eo] gAY Yzip LS 71| 7|, 2T HE °]E9] sys.path & A| 2 FEo 27}
H3,dlFHAA __main_ .py FLES_ main BEEZ AP

-1 545 A8 sys.path7h 2T HE v & H 2]} AL-G- AL site- Packages taE & 234

Ae e REoN 23HEE AYT 5 S U REPYTHON: 74 W= FAFYTh
filenameS QALZE ZFA} o] ¥l E (auditing event) cpython.run_fileS A3 A A Yt}
o H7]:

runpy.run_path () 3o]#H FTEA AH ALES 4= Q= 55317

olr

AL (") ] H 1,
- (rlcompleter-config

E FxsHR), ¥ &4 " slaEe Ao 2w o &gt g Yt
o ¥7):
tut-invoking

WA 34004 A | A3 sl~E ] d] e Ak &4 3

——version

st M MBS 28stn FRPUTH 29 ot e H 24U Th

Python 3.8.0b2+

5 9 AR5, e 2ol MEo] BE F7 ARE AT

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

W7 3.60] =7} —vv &A1,

1.1.3 7]el 34

-b
bytes Ubytearray € stri}, bytesE inte v|w @ w] A& Ptk FHo] F H FojAH
(-bb) A HE FYTh
WA 3504 HA: bytes & int Bl W& ZLH Yt}

-B
FojAH, FoHE A BESE JYXE T v .pyc FEE 2832 A FHFUrh
PYTHONDONTWRITEBYTECODE & ZFZ S A L.

11. 98 & 5
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——check-hash-based-pycs default|always|never

Al 714 Lpyc 3L 2] AS &2 Aol g Ut} pyc-invalidationE 22 3HA| 2. default & A A3}
W, A I v AALY s Al 7]k ko] E I = A A] 32 712 o mjo] whe} & A4 o] FAARE Yt
always 2 AASH, EE A 718 .pyc FLEL, AAH G 0 AAHE 7He) A a1, sl o
ool thal FaA o] AAE YT never 2 AR HH, Al 718 .pyc 3L -E T a2 3pA o
sl f 243 o] AAA A gkt

B AR 7% pye 59 o] o] 49 GFS BA Pt

-d
A Ui 289 AUt (FHoE S et A7 918 715 Y Th. PYTHONDEBUG &
FRIAA L

-E
AARAENE & Y+ EE pYTHON* &7 W4 E FAFUL, oAl & S0 pPyTHONPATH £}
PYTHONHOME.

-i
~3YET A WA A2 AL ALk o 0] ASH Y, sys.stdin 7F YR BolA] 9L
e, ATHEY HH S AYT o ﬂ EEOﬂ AJFUTE PYTHONSTARTUP 34 -& ¢l A
Q%GHE}.

AL ~AYETL ]IS AN D W) A W5} 28 Edo] 2 FABE Ul 482 F UHU)

t}. PYTHONINSPECT & ZFZSHA Al L.

-I
Aelg BREE stol i 2 AR P o] 2 S E3-E-sS FAHOE AGFUTh A oA
sys.path & 23 P E &g 2] AFE R} site-packages T] | 2] & 23931 #] ¢H Ut R E
PYTHON* §7 W5 RAFUTH AHEAT} P TEE 23k 218 HA57] 93] 27k Al gl
Rbg 4 gl
B & 3409 &7}

-0
assert £} debug_ 9 Fto st 2 AR Z =2 A ATYTE .pyc BHA} Ao Lopt-1 2 F7}
Sto] AotdEH (vlo] E 7 ) 5k 9 0]%% TFE3 tH(PEP 488 22 SHA| R). PYTHONOPTIMIZE
= x]—z-g]_/d AL
WA 35004 ¥ : PEP 488 of w}e} .pyc 34 HS =AYt

-00
0B A8L SAEYE WYY pye A7 2ol opt-2 & F7eel A3k Aol =
FE) LY o] F2 FEHFUTH(FZE PEP 4882 =2 6H4| 2).
WA 35004 W7 : PEP 488 o w2} .pyc 4 ¥ S A T

-q
3}y RE M= AT WA wAI A& EAISHA] S5t
B A 3.20] F7}.

-R
A F2H9) 312 AUt} o] ML PYTHONHASHSEED 37 W27} 0 02 A AE Ao g7}
%It A E A B 1B A0 85 /] BB o
ol WA 9| sto] o A=, o] FA o] SfA] T2 EE AHA, str bytes A S| __hash__ () Fkel
A5 5 v FTE “EEGalty” FUTh W sto]H ZEAA Yol A A2 {25 A “J, Ll
&= gho)H A8 Tholl = A S5 4 sy th
A A B AF oA AHE dH oz gM e 749 52 H oY 0m2) BAEE RS
== Al A AR ) B EE AlFsH7] 98 AYgyh AA S W82 http://www.ocert.org/
advisories/ocert-2011-003.html & ZFZ A A L.
PYTHONHASHSEED = S| Al A|& A|Z 8o 2 A g2 AR 4 A Yt
WA 37004 M7 o] §HL B RAIS A U
B A 3.2.39] 7}

6 Chapter 1. 38 &3} 37
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-u

-

-X

X872} site-packages TUHE P & sys.path o Z7}81A] 5 Th
o B
PEP 370 — A}-8- 2} site-packages T] 2 €] 2]

site & 40‘4E9}°1D‘: o]
T3t site 7} Yol A Ho =R
site.main() € TE3JHIAIL).

$HlStE sys.path 9 Ao E 9] & A 228 8
dxE | &4

urs
B L EES Y

stdout 7} stderr 2E Y-S HH H 32 F=F b Yth o] F4L stdin 2E o= TS v A A

FEYth.
PYTHONUNBUFFERED & ZFZ3A| &

H A 37004 W7 stdout 7} stderr 2EH O] BIAE A S o] A ¥ H ] H A FFU

BEol 27|32 divtrt MIA A £ A 5te], =W X (Lol i B E)E A YTH
W Fo) A (—vv), RES AT ol AAE = 2 ool i mAAE AU FE A
Aol et AR = A FFt P YTHONVERBOSE & Az BN L

arg

A3 Ao shol o] A A e 7] BA
ZEE P EEE PN Rk

|o

Z sys.stderr A3 WA A& AT EutH 2l

file:line: category: message

AEAC R, 2 ARE BATE 2 o Wieh @ WA AAF U o] SHLS AL A4 NEE
Aol g e,

3 g Aol Foj
49 el S

-Wdefault Warn once per call location

-Werror Convert to exceptions

-Walways Warn every time

—-Wonce

#
#
#

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

-Wignore Never warn

Nd o] T2 U3t =Y 4 AL (o], -wi, -Wd, -Wa, -We), AE ZBEH = o] & J A AH o] 5o =2
Z}A| B V] -&-2 warning-filter 2} describing-warning-filters & 2 314 A] L.

o] A WA 2L AW HolA, §U ol9)9] FAo #1omd & ALE S AA FUT o AL
DOS A& 8 (hack) & $] %+ A A}

¥ 7E 5 FAS A oAk o] YLtk CPython & BA) e 22 A5 e AR

e —X faulthandler &= faulthandler & &43}3 ]},

1.1.

ok
o
iy
N
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¢ —X showrefcount +

=29 ZUAY B3t ez el eel 4 22-e] £4 FellA,
2 Ao A E v Ee] B2o 28 29k o] 2 tw a1 Eel A8 A% o

e —X tracemalloc 2 tracemalloc EES AFESto] glo| A | B 8] & 228 A 2HsH )
NEHo g NAHZ =g dul ZAHo] Ed o)A A AH Ut NFRAME =¥ Q2] Ed o]
23 e g A2 A ZEE W -X tracemalloc=NFRAME 2 A3 Al L. AAS A H =

tracemalloc.start () & ZRIAA|L.

* -X showalloccount 2 ZZ2 I o] Zduf] FH 2 Idts AR S5 &3t} o7

£ 3}o] M o] COUNT_ALLOCS ©] Ao | A& W ew ¢S ujvt zygsyqr/}

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

PYTHONINTMAXSTRDIGITS.

e -X importtime & Zt 4EXE7} Lt} 2 éﬁtﬂ BoAFUth BE o5, 74 A F
A A2E 23, AHA| A EFH €ZE A ) S EAFULE ths 29 E 38 22150
A zaﬂo] MA 4= S ‘rr-/]TS]‘/\]}\] 2. dHLA 9l A} 2L python3 -X importtime -c

"import asyncio' YUt} PYTHONPROFILEIMPORTTIME & ZFFZSHIA L.

* X dev: CPython] “/|'% =" SAHES A, 7| B8 0 2 BB/l LT 0 2714
A AYAY AAE EATUTH TEJh Sup=E B R o A ShA = ghobok Btk
A ZAH QS W@ A2 0BT AR B e o) B3 023 25U

— -Wdefault A&, default 241 TS F7FgYth

- Y22 ddAt g2 & A XYt} PyMem_SetupDebugHooks () C &4&
?'5}’?:1 AL

- 2E Ao sto] W EFo]AM S YZ 3T E faulthandler RES SAIFUTH

— asyncio U/ 1 = & &4 s}sh

— sys.flags 9 dev_mode 9]EZHEE True & A AT Yt}
— i0.I0Base 3} A= close () dJE 21 Yt

« X utf8 22 AA AEI o]~ 5 Y UTF-8 REE B350, 7|2 24D A4 =
AU X utf8=0-2 WA H S &2 UTF-8 =& v A3 th(23 % ¢kod =}

2 34319 w2 A}). A 3 WL PYTHONUTFS S FZRBAAA L.

* —X pycache_prefix=PATHY .pyc ¢4 F& EZ YAl (A H tJAEH B E FE
=49E Ego X5 E ST} PYTHONPYCACHEPREFIXE ZZ 3 A] L
o

=3t sys -_Xoptions g E S8l 999 S At 23 5 == P
WA 32004 WA -x §Ho] 715 Y5t

H 7 3.39] —?—7}: -X faulthandler 4.

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

B A 3.69] &7} -X showalloccount <A.

WA 379 7} -X importtime, -X dev, -X utf8 <FA.

WA 3.8 F7}: -X pycache_prefix 4. -X dev 54L& oA io.I0Base I} Z}oj A

close() 92 & 21 3th
WA 3.8.140] 37}: The -X int_max_str_digits option.

Chapter 1. 98 =3}
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11.4 A8 AL FEE g4

-J

Jython o] A-§-317] 3] of &5 9151 ot

-1o]98 WE & A A HT dA AHEg U
H g & 29 A 78 Hgol A= Zﬂo] Z&E g uch
PYTHONHOME
EF gl golBe Y AXNE HAF UL JEHSE, golB Y & prefix/
lib/pythonversion®} exec prefix/lib/pythonversionOﬂ A AAE =0, prefix 2}
exec prefix A3 9 £2 0 U e 20]1, & T AR gEE /usr/local LT

PYTHONHOME ©] b9 tdl g g8 A AW, 1 3+ preflxi’»]- exec_prefix & 5 AT
t}. o] Eof thaf o} 7H2 X A e W, PYTHONHOME & prefix:exec_prefix & AR L

PYTHONPATH

5 7] 712 48 A2 g B AR Eh B4e o) pat o 25Tk sh o) 4ol Tld

mlm mlru

=
7:1;1310] os.pathsep ] o], O”/\Oﬂ/“]“ ZE AERAA= A ER) 2 F2g U
%ﬂﬂﬂ%%ﬂﬂﬂﬂ% 83 AH T

ke e g ox, /I8 PYTHONPATH QIE B = =4 3l W RE (A2 = Al d J4) S
?ﬁ} zip 4= 7Hel 2 5 s th S R 52 zip 3FY ol A %EE% T AH5U

NE AN Ar = Az &Aoo xul, AWt AC 7 prefix/lib/pythonversion® & A Zgh
(319 PYTHONHOME & 3% 6}A1]L). A}y PYTHONPATH ©f 78 Ut}

oA At o2 QA o]~ 54 sl M= PYTHONPATH SFoll A4 A2
AHdEgych 2N A2 = go| =2 a2 Yo A sys.path 42 22784 9

PYTHONSTARTUP

H~1 rud

v

o] Ao & 4 9 TAY o] Folw, A WA ZEZES} 3G REo EA5 7] Ao, T 5
ol o) AT o) S & TSt Welel dan e A 4L ol w0l den o,
of 7)ol 4 Aol w ALt QEE & AR E B3 A A T AT 5 AT o] el A

ZETE sys.psl Fsys.ps2 T sys.__interactivehook_ & HFE F 5 U Th

=]
filename& QA A}E 7FA} o] ¥l E (auditing event) cpython.run_startup< YA A Y}

PYTHONOPTIMIZE
W] QA e EALE AHFE 0 AL AFFHe A 2EUTh 52 AHFE, 08 o
W A g3k A% 2Eeh

PYTHONBREAKPOINT
4458, go2 32 A2 51N E Agsto] $R o3 S NPT T L 2 Pske

EEOUZTE FH T o S EL, LHXLbreakponlt o] 93] =% = sys.breakpointhook ()
S 1 elo] AR AR5 A B A A AL A b pdoe e sh 5 5 2L
o} Ex1g 0’22 A3}, sys.breakpointhook () & 7| & F 3L o} 2T 3R] il S A
MY
B A 3.70] &7}

PYTHONDEBUG
dlof QA SFe BADE HAHE, o §AS ARSE AT 2EUT A4 AR, oF o
W AR5 A3} 25 th

PYTHONINSPECT

Hlof 1A e BAGR AR, & §AS AHTHE A% 2EUT

i

ol Mt 2203 F8 A YA REE A7) 93, os.environ & ARSI A Fho] W T =0
o3 42 = AFUch
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PYTHONUNBUFFERED
ulof 914 e B AR, 1 g AGHE A% 2HUTH
PYTHONVERBOSE
dlo] 914 e BAAE AAFH, v §AS ARShe A% 25U 52 AFtE w2 o

W A A5k A% 2E Y

PYTHONCASEOK
AR W, 3o L import Lo A 4 EAE FAGUTH ol 2. AE 99} 08 Xol A ¥ 253
gk,

PYTHONDONTWRITEBYTECODE
Hlo] A e EAAR AN, Hol N £x RES JEE T ) .pye FAL 27 SHUT
ol -5 §HE AR ele A 2o

PYTHONPYCACHEPREFIX
A=, -4'01“4 a2 ER Y] pycache  HEH | thAlof o] Fzoj 9= v2 o ¥ e
Ed .pyc 3¥E FULL o] 7L X pycache_prefix=PATH §4& A A3+ 234 553
Yot
w2 3.8 37}

PYTHONHASHSEED

o] W=7k A A= o] QIA ¢F AL random & 2 A =] W, str37} bytes 2] A| 9] 3| A] A| Zof] W=7t ALS
Huoh

PYTHONHASHSEED 7} B3 &2 A A= W, S| Al F29] 317 485 &= 3§ 9 hash() & 3 s17] 915t
IR A EZ ASH YT
A& Qe L E Aol th et A= B AEL A2 o] § 2 NhE Ths s & 5185 A, Rl
iiﬂlﬁ S 2E 7 ARS TR 5835t

A4 10,4294967295] 91 o] ARG oF ot 302 AR A A F29 37} v 24 54
Ytk

WA 3.2.39] £7}

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

HZ 3.8.149] F7}.

PYTHONIOENCODING

AE Z ] EE A a7 Aol o] A o] A= W, stdin/stdout/stderr o] AL = = A 7 J-L oA gk
= fi encodingname:errorhandler § 2 A1lYtth encodingname ¥ :errorhandler &
2 27 A8 Abglol ™ str.encode ( 0117\194 22 oyt
stderr®] 3%, :errorhandler 22 FA|E Ut}; A 8] 7]+= &4 'backslashreplace' YUYt}

WA 3494 A7 encodingname FE-2 o] A A=A ¢t}

4

H A 3.600 A ¥ 7 : Windows o] A, PYTHONLEGACYWINDOWSSTDIO A A2 g 3 sy
ZE ¥ FH ol A ] A2 Q" QI o] FAFHULL 2% 2EHS 58 2l M 9 543
spolz = S WA gy

PYTHONNOUSERSITE
AAEH, 3fo] M- AL_ 2} site-packages T HE 2 & sys.path o 7184 9k}
o H7]:

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

PYTHONUSERBASE
python setup.py install --user oA A}& X} site-packages T EE g 29 7 22} Dis-
tutils A %] A2 & Al4sl7] 98 AHEE & AFS A wl o]~ YA E g & A T

o X17):

10 Chapter 1. 98 =3} 37
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PEP 370 — A}-8-2}9 site-packages T] 2 €] 2]

PYTHONEXECUTABLE
o] 87 W7k AAH R, sys.argy (0] £ C ALY S Fa) 2L g iAo o] gz AR U
w 08 X A 7 -5 g o}

PYTHONWARNINGS

Warn once per call location
Convert to exceptions

S Warn every time
GS=module

PYTH Warn once per calling module
GS=once Warn once per Python process
PYTHC NINGS=ignore Never warn

ZLA) 8F U] -8-2 warning-filter 2} describing-warning-filters & 2% 3} A] 2.

PYTHONFAULTHANDLER
°l %75! HeTEujo] A e FAFE R A5 W, faulthandler.enable () ©] A& Ao &
HuUrt}: ol EFo]AaWE ExZsl= SIGSEGV, SIGFPE, SIGABRT, SIGBUS 181 SIGILL
/\]1‘:‘ A8 7] & AAgYrth o]= —-x faulthandler A 53T

WA 330 =7}

PYTHONTRACEMALLOC
o] 247 M7k ulo] YA g2 Ak A=W, tracemalloc RES AME 3] gho] W2 E] kg
T A2 AU Aee] g2 4 ol ARE = Hd Z&d =Yt A& &9,
PYTHONTRACEMALLOC=1 & 7}3 2 29| =& J kS A A3t} AA| 8 A H = tracemalloc.
start () & FRAHAL.

B A 3.40 F7}.

PYTHONPROF ILEIMPORTTIME
o] &4 Mk ulo] YA G2 FAL R AAH Y, ol 2 2 A2 B0 A& Al HolF Yt
o]+ W& EolA -X importtime & AA s A FE3 2H Yk

B A 3.70] &7}

PYTHONASYNCIODEBUG
o] 347 W7 ujo] QA 2 FAEE AAE Y, asyncio BES UHIL RE & &35t
B A 340 27}

PYTHONMALLOC
ﬂﬂﬁﬂiﬂﬂ”ﬂaﬂéﬂﬂ4ﬂﬂlwa 37 g .

g}o] o] AL-& &= w22 &GS ATt
e default: 7] & o7 g i:‘jl-%]—x]_%_ PAR-R 38R0 N

e malloc: & % 9 (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) ]

A C 2ol e 2o malloc () T8 A& T

» pymalloc: PYMEM_DOMAIN_MEMY} PYMEM_DOMAIN_OBJ < & oj A pymalloc &H A} & A&
Stal, PYMEM_DOMAIN_RAW G oA malloc () T+E ALY

SR RPN Se
¢ debug: 7|2 w2 2] @At o] v FS Aok
* malloc_debug:malloc & Z A YL UHZ T 5 A X gy}
* pymalloc_debug: pymalloc ¥} Z A9 Uy I &= A X gt

—
N
r g
ox,
(L
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7] v 2 2] &2} 2 pyMem_SetupDebugHooks () 4 (3to] A wl &g &ate] ty 1 =&
AAFUTH = FzotA L.

WA 37904 W7 "default” @FAE F7HAFUTH
B A 3.60] F7}.

PYTHONMALLOCSTATS
o] A ke EAGR A, 9o] W& A £ pymalloc A o] B4F wjvirh, Le)w
<5 v pymalloc W] 2] &2} 2] FAE AT
PYTHONMALLOC @r?g N5 AFESte] C grol B gl 9 malloc () EFAE ZA| &2 AFSSHA W,
pymalloc A glo] o]l W& FA3IH, o] AeE= FAIFE YL

W7 36014 WA o] WMt o)A WE RER ALY D sho] Aol A% AT 5 A o)Al ¥
tnwi~%4bzmﬂ ek

PYTHONLEGACYWINDOWSFSENCODING
Hlo] QA & EAEE A, 7|2 3t A" IR o REE 3.6 ] H ] 3E2 ‘mbes’
o} ‘replace’ 2 747t HEH Utk 13 A 9Fo®, A} 7] 23 ‘utf-8’ 7} ‘surrogatepass’ 7} A8 U T

o] AL w3t A3 A 710 sys._enablelegacywindowsfsencoding () 22 A3 3 4 A5

Ytk

M dES

WA 3.60] F7F: AA 3 Y2 PEP 5295 I 234X 2.
PYTHONLEGACYWINDOWSSTDIO

Hlo] YA 2 FAEE A 5tH H Z& 948719 28715 AHS oA Ut ol Ae U IE
E A7} utf-85 AR&-dh= Al EW 25 iE # o] Aol whet AT P S gt

ol M4 RE LEH ZE W AE XS A HUEE H (3Hd & Tol22) F¢ FAH
Ut
7He AT
w7 3.600 7}

PYTHONCOERCECLOCALE

Foow HASHH, F ool N BHH & &8 EEJE“ o] & A A] ASCII 7] ¥+ C2} POSIX 2 A ¥ H Tk
53 UTF-8 7| RE thte & 7hA] W 2ha} =] ek th.

]131/\7]_)\4Z4Qx] O}y (=0 olQ e o2 AAE 1), 84 Wo] SAFE=1c ALL 2AY
5 AAHA &3l LC_CTYPE HF lEH%H 1H = @A AL 712 Cc ZEA LAY BAIHQ

ASCH 71819 posSIX EA| Do) H, 3to] A CLI= ¢ ez g|g HEeLd S 22317 Ao LC_CTYPE
HEo| g8 ths 2AL S Ur@‘% AR A8 L A=Y

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

olg3t =AY W = S AASI= o s, 5o A BEFY o] 27|85 7] Ao LC_CTYPE
A HTE AR ZZ2AM A FNA A A o] AA=E UL} o]Z A 51d olE]z gl g A e =
EN2oA A= 2AY OJ’“ T4 24 (7} GNU readline glo] B &) 7} B 4 Y=
Zlo g3, 73AlE 4 A ,8_ AR C2ZALo] old IS 23] 5F= A4H(TFE Tho] A 2HA| 9] locale
getdefaultlocale ()BTt olYgh A4 L2 A AE (0] ZE2A| A7) stol A A EZ B HE
A 3 5= o Tﬂrﬂl‘”ﬂ) # AFUTH

ol AL F otE TASHH (BAF L2 U Y FAIH 2A YD A 978 = 530) sys.stdin

I} sys.stdout o &l surrogateescape 01]?4 87 & A5 o2 G4t} (sys. stderr

T e EA YA A ™ backslashreplace £ AL AFEFUT)H. o] 2EF A 2] 542 F4A

& PYTHONTOENCODINGS AH&3Fo] thA| & = 5 U Th

Q\H 73S 93, PYTHONCOERCECLOCALE=warn < A A 3H, 2A 2 A WA o] oA,
| °}1 ZAA AL FEE 2A Lol gtolH HEF o] 27|31 oil 3] &4 AEld shol

stderr 27331 U‘“’\]X] £ BEyyrch

rlo
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w3l 2 AL ZA Adto] v A E Ay F A A 2A LS 3R] 2wl =, # 7 A] ASCH 7] vk
EAGNA PYTHONUTFS & 7| 28 0 &2 &/d35}5 o ‘rr-/] SHE Al L. Q1 EEIEV} A2 H QLE] | o]
2of O3 UTF-8 thAlo| ASCII & AME-3HA| 3ted ™, = 7HA] 7] 5S B5F B &4 3A] A oF g th
S ERCRE PN

WA 3700 F7F: ZHA 3 &2 PEP 5382 F2 3144 2.

PYTHONDEVMODE

o] &7 W7t o] YA k2 FAE R AA W, CPython /it =75 B3t ~X dev
TS BAAL.

B A 3.7 F7}.

PYTHONUTF8

1 2 AR, A8z 28 UTF-8 RE7l SA3g Ut o] RuoX = @A A Y ARl A
Rol, Al~" QQEH o] A9 HIAE Q1T Y O 2 UTF-8 o] AMS-F U Th
o) The-2 ol W]k

e sys.getfilesystemencoding () & 'UTF-8' 2 W&ttt (ZAIY A7 F2 FAHY

oh.

* locale.getpreferredencoding () < -8' S usshtH(ZA Y A FH L FAH
a1, 342 do_setlocale W7 W4+ OP—rﬁ Eﬂr 7F s Th.
=

e sys.stdin, sys. stdout sys.stderr EF HAE o179 0 2 UTF-82 A&3}1, sys.
stdin I} sys.stdout 2 surrogateescape ol & * F'/] 7] 7} &4 ﬁ]—g Yt} (sys.stderr
S 7E ZA Y Q4 UEQ]— Z+o] backslashreplace & A< AFR

o|e] 3 5] % APIS WA o], e AH9) £% APLE 12 7| B 542 9%
W 2 oA, 87 4 U AW UTF8 A7 e A8k gase O3

Nel

e 0s.fsdecode () 2} os. fsencode () = UTF-8 Q1 Z & A3}
* open(),io.open(),codecs.open() = 7|EA o & UTF-8 A ZF L A&t} 18,
ol 5L 7EA o2 JAS strict | H] A7) E ALFER, vlojvg UYL HAE BTG
0 3t T E = dlolE 7 A E = thAl ol 9] 7F Ay o
UTF-8 REoAx & A2E" HAL pyTHONIOENCODING & &) thA 2D & IS5 Ut (712 =249
914 B = o A2} U}{W}X]E)-

0°% dAstd, JdeZeH e 7| 2A Y A4 R APFH YTt

T2 RE o] QA g2 FAERE AR, JAEZ g HE 2786t &< ol e 7 AU T
o] &7 W7t A AAHA o, Az A A Lo] dAA ASCII 719 2A L
(PYTHONCOERCECLOCALE ol A *4‘3*6} AATZ A s 3, 2A L ZA A7 o] v & 3kE A v
Ao aA] A e 3 AdEZEHE dA 2A Y A4S AT UL oS H AA 2A LA,
YA Aoz a8 A A Leta A A A e g QEZE e 7|2 H o2 UTF-8 =& &3}

itk
~Xutf8 FAHOZE AR 755 T
WA 370 71 ARA 8 82 PEP 5408 X3 A L.

r i
o,
‘g
al
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1.21 gz e ¥

o) M5B g Ao AL ol el Uul T Aol Ay EH} Sz
PYTHONTHREADDEBUG

AR, st W2 28 H T I AEE ATt

to]H o] ——with-pydebug RE FH S Z FA = lojof gt}

PYTHONDUMPREFS
AREHE, golH e JAHz e HE TR Foll= okl A e Fx
e}

gto]Mo] ——with-trace-refs W= FAHOZ FAF S o]of T T/P-

14
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CHAPTER 2

R EAF A o] A AHE ]

2.1 1w e] sl g7 et A3

211 52

o

Sho] A& B i el W Egko] Abd AA5]of Yow, b BE RN A A2 AEE 5 A5y
2 S A7) Aol G oW 75 e AEIT AL 4 AFUTh 2a0lA) 24 W Holng
47 AL 5 Y&tk

shol o] we] A= of QA P AFiol = gow, e A4l MEE A A AT 4A BE 5
ek b YT B AHABAA L

o ®B7]:
https://www.debian.org/doc/manuals/maint-guide/first.en.html ©j] 9] ¢t A}-8-2}-&

fifo -

https://en.opensuse.org/Portal:Packaging OpenSuse A}-8-A}-&

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

http://www.slackbook.org/html/package-management-making-packages.html Slackware A}-8X}-&

2.1.2 FreeBSD <2} OpenBSD

o FreeBSD AF2- A}, 3] 7] 2] & &= 71313 o] 2 4] A2

pkg install python3

» OpenBSD A&}, 9] 7] 2| & 2 7}ste] ' o] E A A Al &

pkg_add —-r python

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

o) 2 0] 1386 A& A= o @A Tho W 251 WAL A5}
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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

OpenCSW ol A s}o] A ES
python272 AX& 4 dHFYth

CPython A4 ALt ¥, HA 225 d5UTH A WA 225 WAL A E clone &
AUtk (3 X ol o]k ]f‘s}a:}tﬂ cloneo] B &3t}
MEzzat dndoR beR 2e 9gor TR

/configure
make

i)

FYLBAB NG 7Y §AT 39 AL s A 42 E¢) 9] £ 0] 9l README rst 2o

A3 : make install? python3 HFolUY g & @2 AY 713 & 4= Jd5 Yttt welA make
altinstalld make install th4l A&3tE=0), exec_prefix/bin/pythonversion B A X

347] g ek,

2.3 sholl e 429} 5l

ol Ad AA FH wet @t & dFUT; prefix (${prefix}) £} exec_prefix
(${exec_prefix})%*.=i Ao wpe} th2 1 GNU &2 ZE o] X s A5 ofof Futh; o] A2 T
I: O]/\l/]r/],

AL =o, tFE els A=l A, 7123k /usr YUt

I

FA A
exec_prefix/bin/python3
prefix/lib/pythonversion,
exec_prefix/lib/pythonversion

(

N T =

i)
o,
1o
=Y
o}
rlr| Ao

d

o 2

T

fo| IK
|
foj
H
off

H= HeEE 2] A% A,

rlo
bo &) el m

prefix/include/pythonversion, ol 2 Vst I Z B H & Wsk= dl 2
exec_prefix/include/ SHAEZRE gdg x33=tdg e A 9 4.

pythonversion

16 Chapter 2. YA ZAZ oA s}o] A 21L& 35}7]
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2.4 745 A

Fuzold shol ) A3 YEES AA ALgshe W, A A2 BEojof g ch o) & Sol, ol

’$ chmod +x script

83, 2T Y E] Aehol| &3Sk A (Shebang) &= 4

’ #!/usr/bin/env python3

PATH FA| A Jho]d ¥z 8] & AAFYTh T2, dF

2,98 Z8E F22 /usr/bin/python3E& 3t= F Q3] of

i
o
T
>
>,
to

glol W AT HENA A HE S ALL5# ¥, subprocess &

24. FEAY
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CHAPTER 3

A% 9o A 5o A ALE317)

o] FA]+= Microsoft Y =50 A slo] & A& uf] Ldojof & A= EA T2 tjat N2 E AlFdhe
AL E5x=2 FYrh

2o 92 Al AET Auj et D, %’ﬂ ol Aladl 21 ghol A A )7 23E o] A
t}. ol Mg AR = Q= F, CPython B2 1 59t B E v 2o o3l 9= A x =2 73 (MSI
71 AL Ao PFUTh ol A 22 IR T2 od AR AR SE A QB g}
glo] B2 ] 2} 7 AL A JJrOl WAANE F7M87] A AGUth X 22 392 B3t AlaH9
DEANRAS Y| AAT F Jon, S zzadl 24 w22 e B9 ZIP 5 o] Al5g Ut
PEP 119 A1 FH "l 2, 5}o] A & 2] 2= Microsoft 7} S ;o] F4H A Y& e Aoz =+ 'P—
ZPZHALTYTE o] AL v}o) ’*4 3. 87}(01) Y& S Vista o] S A Y-S =g A= XP Xhﬂol
F Q35 H Tho] W 345 A3 L.

A=A AFR T = Q= oy 7HA A 22 a3e] glon, bzt Y59 Ak o] 5y th

A A3 22 W BE T SAE XTI BE T/ =2 A E 9 gpo] A& ARS-3HE 7)Aol Al

Microsoft Store 3| 7] A =
vlo] W o] Zhehsl A % .
e e ste A

ki

(0,
2

o
=,

{0

N

o o

nuget.org 3 7) A= A LA 23 A| A H

e e} o1 ) % ATt AL B e e o1 B 80 st A o 2 ] o]
=77} gk

Y& 7153t 37| A= o & S8 =2 1o WASH7] o AeHel glo] o] H 4 s 7] X Yt

31 AAAx|=Zzz23H

3.1.1 Ax] A

vl 719 340]453.8 AA 223 228 5 Y5UTH- 44320 EQ64n| E WA 2 H 2 HE
A D= F 7HAL 4 A A Eilau(web installer)& 2+ 27| tp&2coln, Q3 72X 245 2507
=2 =gtk ezl A X =2 33 (offline installer)ol) = 7] 2 Ao 2R3 74 247 23 E of
gom de 3 7se AT AH U ddol Ao gyt AA § ez =g dste e W2t
L= glo] 47978 B2 AAA L.
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A
=

4

I7]

] 2

21

m{o

] Al Z+5F

1=

CF M) 4 F e A9 S dEd T

ot

25 Python 3.2.0 (64-bit) Setup —

Install Python 3.8.0 (64-bit)

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

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

Includes IDLE, pip and decumentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

windows [ Add Python 3.8 to PATH Cancel

“Install Now”Z A &R 3}
+ 2] 2} (administrator) ¥ 8 += $FYTH(C TjdEH’:] glo] B 2] 2] o] T3t A28 Qo] E 7} 225

“Customize installation” & A &5l A 75, 2] 94 94 & FHo|U A4 & Fd=
AUtk g A&y utely el AA st |, o] 54 ARgsf oF Fu o
RE AR AR E 43512 ¥, “Customize installation”-& A B4 3f| oF ghjc}. o] ¢

EEASAE f8) =g & vhold A E AA8HA] ob= T

&l
& ol F A= A s o)A st gl Wt X g Ut
a}

« BF olHYE], HAE 29 E, ¥4 9 pip7h A X H Yt
« AdEjstd, A2 EE e 7t paTHO| F7HE Ut

« HHR 7E7 AR AH Aol A v A H U T

o FEA A SH U S AS AFH T 5 dF T

* o] 2-& Program Files T & | 2] o] A2 Yt}

2 2 vlo|# # 4= Windows T] & E] 2] of] A %] Uth
Fol AgF 715 AT 5 JdF YTt

gholB gl vlolE =2 Abd HupdE & Y5yt
sk, A X A e 2] 7k Al | paTHO 7MY Th

AAT BRE AN AEE S DS T

o
n

0
.
(

ke

o
M@ AN
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3.1.2 MAX_PATH %]} 5] A3} 7]

AEfe dAH R F & 4ol 526042 A FHF U ol ol Hth 2 F =& 27 (resolve) = A 2L
ofl 2] 7} ik g o v] g k.
In the latest versions of Windows, this limitation can be expanded to approximately 32,000 characters. Your admin-

istrator will need to activate the “Enable Win32 long paths” group policy, or set LongPathsEnabled to 1 in the
registry key HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystemn.

+ open () @4, 0s BE L L) ThE AR 7)50] 26040 T 1 F2E WolE o1 WHT 4
A% % gt
9 &4 WA T, 371 P4 o] BLSHA G5

=z ol thatk Al g o] sfej ol A &3+ 5 Ut

3.1.3 Ul glo] A x]3}7]

A Z2IR U AT 5 Y BE 4L 9 ZANE AFT 5 YolA, 2399 @ 4
z2 o) AH§A 45 4§ glol o e AFEAA AAE BAL £ IS Fuith e B FHL A%
71 B3Ee WA S5 UIE ASA 23 A48 2= A5t

FA
AA Z2 398 UIE 438 $7]3 gt
S A4S AEgS AYHAA T JAFEL A HE A
uninstall A& AEsHd slo] A Z]

31. AAN x| =23 21
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o] & A =3
InstallAl- | AJ2~8] AR AXE 5434 | 0
1Users t}.
TargetDir | A %] T = H g InstallAllUsers ol e} A1 81 U Tf
Default- REALAAHAAE 3 7|2 | eProgramFiles$\Python X.Y = =
AllUser- Az o]dE g $ProgramFiles (x86) $\Python X.Y
sTarget-
Dir
De- A AFEAF AR A2 E Y3 | sLocalAppData%\Programs\PythonXY T =
faultJust- 718 Adx odE g $LocalAppData$\Programs\PythonXy-32 X &
ForMeTar- $LocalAppData%\Programs\PythonXY-64
getDir
Default- | Ulol A5 & 7] AFEA}F | (B[] Q)
Custom- | A7 A t]=EH g
TargetDir
Associ- HAE AAEHgoed 3d o | |
ateFiles 4< By
Com- EE py H¥8E .pycE A |0
pileAll | shelghc.
Prepend- /,‘é_ 2 2 Scripts T EE |0
Path E paTHO| &7}5t2 .PYE
PATHEXTO]| 3 7}gh o}
Shortcuts | AX|=d, e =z glg, 49 | 1
A 8 IDLE®] o & v}z 7}7]
£ v yth
- ol A i 22 AATIF | 1
clude_doc
In- g2 ol el E AX%Y | 0
clude_debug T}
In- Nzt s| e o) 2ol B & | 1
clude_dev | A Xyt
In- python.exe2} #H SIE | 1
clude_exe | = A XgYct
in- A= T 5 oA AT AN | 1
clude_launcheg} 1] T}
Install- REALAEHM A= L | 1
Launcher- | ¥}o] % &1 4 & A X gt
AllUsers
In- g eolBy Y RE | |1
clude_lib 2 dagyct
In- HEZ A FH = pipe setup- | 1
clude_pip | tools& A X] gt}
In- H A A& (pdb)= A A7 | 0
clude_symbpls T}
In- Tcl/Tk A/ Y IDLES A X3 | 1
clude_tcltk | Yt}
In- EZ gl BYE HAE A9 | 1
clude_test | EE A Xt}
In- e E 2agdES AAF | 1
clude_tools| Ut}
LauncherOnlyz | Ul— AUtk o]AL | 0
& D}% FART A
2y 1‘/}.
Simpleln- HEO M UIEv|&A3 | 0
stall syt
Simpleln- | @<=3}8 A4 UIE AHEE | (W] )=)
stallDe- ] A ARS-2F G 2] WA
scription A].
22 Chapter 3. g x 90| 4] g}o]# 2183} 7]
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A28 AR shol W AAE 288 AN TR, (DA A WY 2EEEAM) b
8T 5 Y5

python-3.8.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0

AEALE2E 29 E glol sho] el AAG AES A AT 5 YT, thg FP o2 vz 1S
ABE 5 AUk o 7 318 wheshe 27 014 7F EAH 1 A8 Aol 7} 51 85 A ek

python-3.8.0.exe InstallAllUsers=0 Include_launcher=0 Include_test=0
SimpleInstall=1 SimplelInstallDescription="Just for me, no test suite."

(A5 AeFstd 9t

) AZE A, AN ZGE A2 AR BA7F S w, A Aol
APl FI A 2.)

Aol e 42 A Y @A unattend.xmlolgts FYE AT T % AsUTh o] d2
ST EZS AAFFUL gol dEHERZ AT E, 753 A Az HEag Ut dejHE
daER AT ke B BALR dob it of ol Al S ol A o Alsk 22 gL ATk
<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 t}e 2= glo] Ax]5}7]
shoae AR 7)5e 27 A Zead e REd] B o} A eolx, o3 75 e
AU Aol LF + YFUrh olH T 272 WSuA}, oo fe} BE A5 74 248 e
ol A 7153} BAgle] Bt AB Y A Aol BEFA Qe 9% oo ob 22 wE Utk o
CeREt Bed AN 25 QAW B 5o AAE ST P 2AR AN T AHRS BEFE
o] v$ §-8 g

Execute the following command from Command Prompt to download all possible required files. Remember to
substitute python-3. 8. 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-3.8.0.exe /layout [optional target directory]

/quiet SHE A At APEHE TAE <4 55 d5HTh

3.1.5 Ax] =3 3}7]

Ak slo] M o] AX =W, A5 92 X2l Programs and Features =72 71

4 9155 Ytk Python &2 A €13} 31 “Uninstall/Change” S A &) &}o] F-2] &g &2
gue.

“Modify™ A2 328 24 5e] /)52 FA5HAL AAFEE Gtk A4 A
oMF AT AX AU A ATHA kF UL o] RE °ﬂ’ﬂ“ A2 YeE e} 7 % |
REUTh ol & A5t e W Fol M-S &3] Al AT vk thA] A X8l oF U T

“Repair”+= A AAEZ AHEsto] X Hojof ot BE Y-S At AAH AU +HE 5t -g thAl

S o,

“Uninstall”2 3}o] #-& &7 3] A A3l+=dl|, Programs and Features o] A}A] 350 gl&= ¢
A& AL o

-

31. AAN x| =23 23
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3.2 Microsoft Store 3l 7] %

A 3.7.20] F7}.

Microsoft Store 3 7] A= G A A& = Q= FJo| A AEHZYHE, T2 o & 50 TP U353 AL
HEX o7 T

A7) AE ARt E, HA A= 10 G o] E 7} 9l =%] <15} “Python 3.8”Z (L) £ 3} Microsoft Store
NS AASHI Al 2. A =3 of o] Python Software Foundation o] A 7| A =] 9= 2] &-915}11, A X g th

g} o] #1-2 Microsoft Store | A 34 5 2 AlF-g Ut} v &S X Edlete L S o, enlE

A S e AT

5_’.
7

i L

£ oy

A]

A &, gho] ML Startof| A Zropa] Al RS = QlF Ut T, BE W& TF5ZE T+ PowerShell /‘ﬂ’q
o A pythongs JH st AHEE 5 JFUTh £ p

'_l
e
)
'_l
Q.
'_l
D
o
o,
i)
ok
£
”9.
s
kg
P
g
=
trj
0
>,
ofo
ok
),

5 Uth IDLEL Starto] M & 2 &= g5yt

A 7AA e BE WA WE G Ae @A A48 5 Juth o8 Sol, python.exe e oj e}
python3. exei} python3.x.exe (714 3.x& o &o] A Zetel= 58 HAd U 713 3.8).
StartE &3} “Manage App Execution Aliases”& @] 7t B3 A4 9 stold HAZ Ayt pipst
faleo] AEH pychon ¥ A7 AT E S S 2ol FHuiT)

python —m venvZ 7 84& w51 A3 sl A2 AL 4= 9l5 UL

o2 WA stolH S A X] B}l PATH W0l 3713 © ™, Microsoft Store o] 4] A58t Zl o] of] 2} 17
o] python.exe@ AFR-E g J5 Ut} A A o 0”7\1]&‘6]-31]‘55, python3.exeY python3.x.exes
BT A S

py.exe WA & o] gtolM X & FASHAIRE 7| A 22902 RE O XS AZ T
fIJrO] M -& A A3} A, Settings S A 31 Apps and Features & A& '}74 1}, Startof| A Python-& 2H2 t}-2 n}-9-
eex %—g S el 5ho] Unimtall & 08 10k, A A1l o] ool 4 Aol A8 A3 22 A1

A A A, 7V B2 AAE A s

3.21 &=z £A4

=

Mictose Sore g1 19 122 913k, o)) £TYE AL TEES A SRS B F5 9
TR ok s, AA A 22 ale A x]—ﬂo]: ﬂqr,]-

For more detail on the technical basis for these limitations, please consult Microsoft’s documentation on packaged
full-trust apps, currently available at docs.microsoft.com/en-us/windows/msix/desktop/desktop-to-uwp-behind-the-
scenes

3.3 nuget.org 7} 7] #]

WA 3520 F7}.
nuget.org 7 7] 2] = A| 2~ € A A of] Tho] M o] A X H A 9L A4 A 9l T3} W= A AE o] L2517 9] 5
%48 279 shold #4 AUtk UAL “NET & 714 #ela o] A v, U E e =77 3
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nuget.exe install python -ExcludeVersion -OutputDirectory .
nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .

EAR WAL AEYstE W, Version 3.x.yE F71344A 2. 29 tdEgE . 01]/\1 WA" 4 9
o, 7] A= &9 tAH o] APt 7EH o=, ‘} gEaE g ol & JH71X1£H£2D%,
-ExcludeVersion /40| glo® o] o] Foll dAH 574 v o] £3g Yrtt. 519 D]E“EiaMl%»Jrowj

AX7F 23 tools Y EEH ] 7} 55Ut

# 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

>

ol 4 glow, HA WAy At JA F2E A5
X o
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tools tl & E 2|9} &7 build\native *i”ﬂﬂ 7F AUt o 7loll= stol M A& Fxet7] 918

C++ Z2 A E o A AR & 4= Q= MSBuild < d python.props7F Z8 = o] JFUT A S =
Sl T oA A 02 S|E % YEE eholnelel & ALE LT

nuget org?] 9| 7)1 X A H H o] X = 648 E ¥ AL A-$ www.nuget.org/packages/python©] 1L 32 8] E ® A 2]
7 9 www.nuget.org/packages/pythonx86 ¢ 4 t}.
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= ARz 25387 93 AYyrh

A s, e dAsse 474 0 24D A7) S EG] AL A A

) AUt & golBg = ZIPo v A LH I HAZE pyc FYE

35w, python3.dll, python37.d11, python.exe ¥ pythonw.exe”7} 25 A2 Yt} Tcl/tk
£ £4 952 Festol), pip D 3ol ABAL EAHA S

=
9
;;
M
rlo
kd
rf

ofX
J

Z31: When running on Windows 7, Python 3.8 requires the KB2533623 update to be installed. The embeddable
distribution does not detect this update, and may fail at runtime. Later versions of Windows include this update.
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ActivePython T} 5 S22 &

Anaconda ¢17] l+= 38 25 (7}8 numpy, scipy 2 pandas) ¥} conda 3| 7] X] #&] A}
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ol A 72 Fe st AU A sHA] k5ol st AL
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3.6.1 H3FAY: 37 HE HA3]7]

ATt 87 AS2 A4 2 EH ALY £5 BRolq T FAIAL, B 2E2E
oA AN Aoz 2HE+ ABUTh
B4 052 YAZ AR W, BY ZEZES AT set L AHSHUAL

C:\>set PATH=C:\Program Files\Python 3.8;%PATH%
C:\>set PYTHONPATH=%PYTHONPATHS;C:\My_python_lib
C:\>python

Gl UAL AT BN AP REFA G 4850, 2l A A RE S 22
Sg ek

0

Mg 75 Qo W4 o B EFIE 7| Lo g of, A Fo| L} B A ¢S 24T 5 A%
Ut} python.exe® Taalc I dH 2§ A4 Lol #7}olo] patuE £ ATE AL SuhE WA
shol o] Aqw £ % shi AukA A U AT

72 B AT E JFH o2 A3 Y, Start & FH3FAL “edit env1r0nment variables’ S 7 A3} AL}, A
¥ 2 X Advanced system settingsS G 11 Environment Variables ¥ £ &2 3t t}. o] EHQ— Ay Aol A, AF
AL A LE MR FARAY 4 AT+ AGUTE A2H HSE W5 E AFE o] AT Hol
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PYTHONPATH W4 RE W9 sho] Wl 29} 5hol 4 3ol A AL H B2, BAW W E shold W AT} 38
ool Wag drAos AL & Hu

o ®17):
https://www.microsoft.com/en-us/wdsi/help/folder-variables g =% NT] &7 W4

https://technet.microsoft.com/en-us/library/cc754250.aspx 273 H45 A2 =4 3}7] ¢ 3t SET § &
https://technet.microsoft.com/en-us/library/cc755104.aspx &7 H4E 31 F o2 4 3}17] 93 SETX

LR

https://support.microsoft.com/en-us/help/310519/how-to-manage-environment-variables-in-windows-xp
A% XPol A 87 W52 Pl sk iy

https://www.chem.gla.ac.uk/~louis/software/faq/q1.html 27 H<= A A 3} 7], Louis J. Farrugia

3.6.2 u}lo]x A3 u}< 3]

Ao gso)d sto] A JIH Z B E A& A& vl 7 F5S AHEohe 2 Yok, ¥ ZFZE A
Tho] ML A3 AL 4 Gt Ax 22 O o] AT L Yt FHo] Y& T

Az Z&2a8e] A ) o] A 9| A, “Add Python to PATH” 2h= 5 A& A Bl 8ko] 4 %] Z 2 73] o] PATHO| A ]
A E 27322 & 4 Y5 UTh scripts\ 29 Y= Z7HP YT o] A ZEEE A5}
#13 pythons Y slr, 7] A X 2230 & APsteH pipE P + A== Futh webA,
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o2 FEFYL A A e 25Ud (H5 F 50l ol EA AL 7R o

C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.8
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3.7 UTF-8 =&

WA 3.7 7}

VESE A3 Al AT Yol HAA AT
st o] 7] Qo O]E /\]'&ZQ‘%E]'(@] =
UTF-8-& ¢l ¥ Yl 2 WSL(Windows Subsystem for Linux) 2 Z 33} thH229] -G U A A" oA d 2] AHEE
7] ol A 7S 5 s th
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o] locale.getpreferredencoding()).

UTF-8 R =& Ag3to] 7| B~ 99 S UTF8E WA 4= dFUTh -xX utfs Y& & g4 0]
LJrPYTHONUTFS 13874 A& T3 UTF-8 R =8 €438 &+ gl5yth UTF-8 R =& €433t H
PYTHONUTF &g, &7 Mo4E st U E5 29 &4 W 2457 & FxsAlL

UTF-8 R =7} 84319 o :

A1 TUTE-8 ' 2 WHERP T o]
gx=dugos AHgH Y

grEdngor AgFL

* locale.getpreferredencoding () 2 2l
open (), Popen, Path.read_text () 5 o 2] 3Loj|A]
e sys.stdin, sys.stdout ¥ sys.stderr= 25 UTF-8<
. “mbes” TS B3] A 2E o FYL AL A}L T
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’py -2
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'py' is not recognized as an internal or external command,
operable program or batch file.
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#! python

import sys
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[defaults]
python=3.1

e PY PYTHON=33}PY PYTHON3=3.12 AA3}l= AL t}2& £35+= INI LI =53 o}

[defaults]
python=3
python3=3.1
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T35 o] of g k.

o 71428 272 7% 27X HKEY CURRENT_USERS} HKEY_LOCAL_MACHINE SFo]| H R F29] o}
2 o] \SOFTWARE\Python\PythonCore{version}\PythonPath? 3}% 7|2 A2 E g 9
2748 4 Ut AN ZEOR TR J2 BADLS 7| BG O AR 39 71 4 A2t
sys.pathol 27}3 EE Utk (¢HX EE AX 22392 HKLM T AH8-3t2 2, HKCU =

A2 o] 8ol 215N L)

o 37 W4 pyTHONHOMES] AAE W, “Slol# 70 2 7hE3hh 18 ] ¢k o, ol Tfo] A /gag
Hgdo] A2 E ALLFte] “Heunta 5tY”(Lib\os.pyY pythonXY. zip)< Ztol “ulo] W &7 & F
arie) siel 8 o) A aye.pacol A S TG (1o, 1ot -win 5
F E0E 7o 2 gk 28 %] grod, Al sto]H A= 7 H A2 E 2o A7 PythonPath
oA F8H Utk

o golH F5 3 5 9oL, Aol pYTHONPATHZY A1 H o] QA ¢FaL, HAxEE] FES 3 5
Qow, 4ol B2 /B A (12 Eo . \Lib; . \plat-win )7 AHEH LIk

pyvenv.cfg 3 o] WSl A 5t} A =& A spdE T S F 99 g E g oA dAE Y,
o2 Wy el H8g vt
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* home°] 2t 7J‘EOILPYTHONHOMEO] ARHA R, FAAEFELS o vl A sk gt
A2 Al o] F=7F AHgE UTh

o mE A9 HF AT 0 2aULh

* python.exe B+ 7|8 Fto] 2 t]d e 2] (A X9 WA E+= PCbuild T & B g of| A 2 3) ol A Th-&
exeE AP A4 P27 FEHIL YA 2ED Y HA ﬁiﬂ AlgUth gA2E Y &
“OB.;L_E:ZE“ ﬁi”‘: 6‘]—/\]- 01/\141;],_

o Tl Y

¢ 3ol 2lo] HE xe(FF2 I AEI 2], COME §2 3, 510l 529 Bl 5ol 7o) 2251
ohAl, AAsEee] B4 F2h SR UL AA2Ee o B3 meag J0E 34
2%k

so] 4 & NE) MER EFoel = AEAE AN, h 2AS THE AAGS] FEL
%A g o
« 2 et £ A9 L3 P . _pth HLS TFPUh o AL A A 2E RS B
Mol HE F2E FASY, inport sitest }dS A g Fsite® FATUL

ey B A9 A3 1Yo A python3.dll o] Y} python37.dll S = E 3} W,
Py_Initialize() Ao Py_SetPath() Y} (F o] %) Py_SetProgramName () & WA Z o

« 38 =g I A python.exed A Z37] Aol PYTHONPATHE A LAY Yol
PYTHONHOMES A A 3FA A Q..

+ A ALE BT S YOW (1F Fo), A8 AT python. exe® AH AYY 4 sl v
2), AETF L (Lib\os . py) o] A T e 2lo] Yw 2 SHIA L. (ZIP 3 ol A
A, A Bt o150 2 AL AAHN 9 A 6
o &7 31wl A28 A A o) shelo] S8 w2 AT A MER AFH = £ ol Hejele] HAR
HTh 9 ASHA GEUh 132 FOW, AL A o] R0 S8 Z2IAS A S A 24T
5 A5 UTh O A9 A A 229 WEE 329} A A site-packages o o 2] F] kT 4+ 9101 A,
A A o] 71 F-2ol 72 AL
WA 36004 WA

o ._pthad AN YL Z718 3 pyvenv. cfgoll A applocal &4 Al AUt}

- YA AH APT W A BEVRAE pythonxx. zip FAAFUTH

WA 3.65E #A: Modules(PythonPath7}opduth ofefo] Gl AEZ o A AH EE
importlib.machinery. WlndowsReglstryFlnder 2 AxE T 4 &Yt o] gl
B= A5 3.6.03 o] WA A &= A wh, FFoll= Sys.meta_pathoﬂ YA Ao 7
FoeoF & % A5

slol o] BE ZHE 7ol o] A Y= AS FHREE AT A=A vt 173 7] 5ol 5yt o]
7152 AHES 7] 1S 25 ehol B gleh o Rl Qe 7 HY RES "‘4*‘“ (snippets) ©] <A g th
A= EA T & 252 mswin-specific-services o] 4 H = o] 15U T
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3.10.1 PyWin32
Mark Hammond &] PyWin32 R E2 13 4= EA A ¥
e Bt 2gE Ut
e Component Object Model (COM)
* Win32 API &
RS
coMlE R

o

98 RE B YUTh o7lole e 98

* Microsoft Foundation Classes (MFC) AF-&2} Q1 €] 5] o] 2~

PythonWin2 PyWin32 2} 37 Al-5 5 &= #& MFC & Z2 2l th Y A7 Wi
IDE Y Yt}

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

i
=
o}
ok
4>
%0,
rlr

3.10.2 cx_Freeze

cx_Freezeisadistutils 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

tol M) 117 Buld A AFQ curses7t 2 AG Ao E AgE 7] wjZo, 9= A&
H 2% 95 Yt} Windows Console I/0 for Python.

WConio= BlAE A2} QB3| o] A& WlE = ¢ AF2 5 &= Turbo-C2] CONIO.H-E ¥ Pt}

311 9 S0l A sho]dl Hs}d sl
CPython< 2 3 7 3} a‘é‘}ﬁﬂ‘ﬂ HA 2~ F 7EA ok FUTH HAl HEjad 225 RS AU FH A

A

29
A2~ Eol= FA glo] i el A5 YEstE o AFRE = 7 9 2] 91 Microsoft Visual Studio 2015 & W=
E£F2 A7 22 A E tgo] 2350 JH5Uth o] Y E2 PChuild YAEH O JdFUth

= PCbuild/readme.txtE EQ3}I4I Al
7 15 of o3 A=, building-on-windows & ZZ 3F4 A| &
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

i
It
[t
fu
=
[>
=2
=
r 4
e
[-'E
o
kT
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http://newcenturycomputers.net/projects/wconio.html
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2t A= A FEU T AR AR

3
502 s ANHA gt BE SAE tHe AA T E-S PEP 112 Fel A 2.

e Cygwin A% 22 732 glo] A A ZE HE A= F Al o} (= Cygwin package source,
Maintainer releases).

AR A" AR Zz2ae] Y

f

22 of o 3} AFA] 8F A K = Python for Windows S ZZ 34 Al L.
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http://pythonce.sourceforge.net/
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cHAPTER 4

w215 Al ol A 5o] A 418517

Z] A} Bob Savage <bobsavage @mac.com>
= A

Mac OS X-& A 3hE T EA] 432 shol A2 945 0 2 b BE f Y2 FdE0] 9t shol Az ) $
RALSEA B, IDES) 971 4] 2l Aok 2 AF T wak e #7475 5] A&

nlo

4.1 MacPython-& 3} 4 x]3}7]

Mac OS X 10.8& o Z o] AFA A X3k ufo| A 2.7-& Xﬂ—'—i}qD} Asiohd, sho] M 9 Alo] E (https://www.
python.org) o A kol A 3] A A WAL AAFES ZrhgUch W A= 92w @ AA PPC CPU
SRS RS 4&“ U A ho] 1 2]” sho] M W =2 A3 4 gl LT

A 5 e 5 U AL oY AN AU

e A Python 3.8 folder in your Applications folder. In here you find IDLE, the development envi-
ronment that is a standard part of official Python distributions; and PythonLauncher, which handles double-
clicking Python scripts from the Finder.

o dlo] A A3 udy golBH B E £33 E= ZH YY A /Library/Frameworks/Python.
franework. 47171 o] 9172 4 Azol 24T Muckyton & A A1, o] A 7142
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}
Hslets 2219 (S,GUI Qs mr g e S iy or Adsor guth oel @ AaYES

A14-312] ¥ python T§ Al pythonws A8 314 Al 9.

9}o] 4 3.8 A=, python©| 1} pythonwE 2+ AHEE < 5yt

41.3 74

OS X9 vfo]f-2 pYTHONPATHS} & 25 Y2 87 W4E EF £431X 1, Finderof| A A 2H4
Al Fi

Fi
zz a8 thsf o] e M-S dAsE A H]E%{Eﬂ, A1 2} Al Finder 7} o] 214 2] .profileo|ut
.cshrcE A &7 Wl &Y Yt} ~/.MacOSX/environment .plist ¥}4E & F 27} S5 Th

H

RAE B S N ES] A% EA QAT S AL
MacPython©} 5o 7] %] A x| ol thak A4 & U §-2, 57} she] 4l 97) 4] 45517 AL FEshA Al .

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).

=
* B2 7] A= setuptools ot pip B H & F3) XS = U5 YT hitps://pip.pypa.io/
£ FxA L.
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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

sholm =2 299 Aol 2 X et ol IDEZL YUt Be B4 7|9 IDEE T8 4%, O F £ 7
9 PEP 8 A4S A2 8

FZZ 9 BE-5 H Y Python Editors?} Integrated Development Environments 2 ©]%53}4] A] 9
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APPENDIX A

ol
>>> 5}y Aol AR slold 28 xE. Az H A HFPor AAY 5 it T ool A A5 2

e e AEL A 4 A&
s B2/ 9 FE B2 IES 4YT W), AL oL TEA (LT, HBE, FLT) oo
=8 9T o, v eole 44 Fo| th3lF Aol /¥ vo| A mERE,

e Ellipsis W& A<,

2t03 Bl H 2x TEE Thol 4 3x TEE MBI A e EFAE], AT PR B TR LA
EelE SASA AA T 5 gl R W TS thE Y Th

2t03 = & golB g oA 1ib2to3 E AFHYTH =9
Tools/scripts/2to3 2 Al Z Utk 2to3-reference 2 H A 2.

abstract base class (—",‘—/Q'HIOI./;%EH’\) ZFA ol E A= hasattr () 2
Ak o) oA R (A Sol, W E A=) 32, Ael sl o] 8 Bl 3
9 Ebo]E S Heghth ABC“ 7 AMBE ZHAE EYsted, A E ﬂﬁ‘}x] ?%2‘5/\1
X isinstance () @ issubclass () o] 93] ZAE & Jd+= Fd2&
£ HAS. E}OM‘iOﬂt ‘3%’3 H]%PABC—O] mete = o 477’0 AE°] A
), &

o~
[o
fru
>
@
4
30
rlr
[>
1
hiad)
[
rr

C X
”?’ x}g Tz

m

SIANE Ko

Zr RE, Ed 2, @'5,\—9] _annotatlons_ E 0]
A= W4 o] nH| o] A, 34 o] ' H| o] A, PEP 484, PEP 5262 I 2314 2.

T 212} (keyword argument): S &2 W “tﬂ?ﬂ-ﬂ- °]’°ﬂ 22 (9 E %Oﬁ,name=) Tr=
rx Qo B 9 E R 7@“3 = A2k A& 59, 33 22 complex () E&oA 3 3
55 2F 7195 Adxd Ytk

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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] 91 A} (positional argument): 71 ¥ = A X7} ofd <1 A} Ql
LAY OEHHE Y Fof * E B AZT F AFUTh dE 5, bR 22 524 3
S E L E S

- 9]
U

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

Qb= G )9 o] F 28 A WSl P Utk o) theol AE5 % 7 A S0 Bha A= calls
g AL BHA0E, o BB AR AHEE 5 dFUTh T geol A< ol
o9 ek

Loj A9 v 7 ¥l 2T FAQ A2 QA x19} uf 7| ¥4 2] x}bo] 9} PEP 3625 H A S

asynchronous context manager (]2 7] YA E #Ae]x}) _ aenter_ () &__aexit_ () HAEEH
o) o M async with BoA] Kol FH S Alojdl= AA. PEP 4922 T = A5t

asynchronous generator (H]Z 7] Al @ o]€]) v 57| Ay @ olE ol ol & 58 FE 4. async
def & A5+ ZFH F-A 7 Hol=t, async for FZ7} /\}%f‘%—? A dd e
Styield A4S EFITHE Fo) OE YT

HE WS A E $55 AW, o Buo AL w57 Aol E olge ol e &
A A o w o of vl 7} WakalA] oS A, HAT B0l S AA RS AT

w7

Hl57] Al o8 &4+ await £H A I} asyne for w3 async with & 23T 5 5F

o,

asynchronous generator iterator (¥]£ 7] A& o] €] o]e]d o]¥]) v]5 7] Al o] g Sl wh== A A,
vl 7] olEfd o] E Qdl __anext__ () & E&3W oHolHE AAE =51, o] AL b=
yield £84 7H4) w157 A el ol e gl uir & A8 gh o,
Zyielar ANH o2 Aol D5, T HA (A W55 th7] £ uy-EEL ERoE)
Aoy e E 71 gy T 31%7] Adg ol e o]e ol E] 7} __anext_ () 7} E8FE E 39
olglolHEE AN H, Wt o7 Bt PEP 4922} PEP 525& E/\ﬂﬁ.

asynchronous iterable (B]£ 7] o]€]2] &) async for ZoA AF2E = U+ AA. __aiter_ () WA
E=ulE7] olHHolH & EHF ok Ut PEP 492 E =5 35Ut

asynchronous iterator (8] 5 7] oJe]#|o]E]) __aiter_ () & _ _anext_ () WA EE Fds= AA.
__anext_ E=ogolHE AAE S FHoF gt} async forE StopAsyncIteration o9
7} a2y & EﬂWPX] H]-5 7] ]Ei HolEH 9 __anext_ () WAEZLEHFE A oEHEES FYTH

PEP 4922 % 5 95U th

attribute (6] Eg]HE) AT I AL A L= o202 FxHEHE AX ) 283 3L AdE S0, AA o7}
ANEZHEaE 7AW, 0.ax ¥ Z2H U

awaitable (o]0 E18) await FHA | AT 4 Q& A, 276 o] _await__ () WAE=E A
AR 7L E 4 d5UTh PEP 4928 HA Q.

BDFL *}H] 2-¢ £ Al = 2 X} (Benevolent Dictator For Life), 2 Guido van Rossum, 3} o] %1 2] ZX] 2}

binary file (s}o] U] ] She) vlo| = 7 7452 9
U] EE ('rb', 'wb' T "rb+") 2 g8 T OE‘ Sys. stdln buffer SysS. stdout buffer,
io.BytesIO & gzip.GzipFile & JAAHAE & 4 Y5 Uth
H 121N

str AAE d1 & 5 A+ Y AA o of

bytes-like object (B} o] E Q& 7 A)]) bufferobjects & A Y5t C-A%5 M E AAFTE T 5
5% memoryview 7“ AAEL EE0|1 bytes bytearray, array.array AAE
“}O]E‘ﬁ T AA S vkel v HolHE = A8 7R Asksol A2
vhol g std 2 A ZJ, 2ASFHAE 2L Zi%o] AsYTh

o AtE2 vtelv g HolH 7L 7t A Y 87 st o]d Ao ABAE T35 “gal-
» 7| Hlo| EQ R AA" gt EAF YT 71 W9 AA|Y o &= bytearray 9 bytearray 9
memoryview 7} Q&5 Uth ThE QAFE L vloj g dlolEl 7} B AA (“ 7] AL Hlo|EE R
AR o AAYEE Q@ FYTH o]d AEY 2= bytes® bytes A A9 memoryview 7]-
e,

At Eie 59 = FEsA 8.

4>
30,
)y
A
T
27
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bytecode (H}o] E F. &) Tlo|H A4 F == ulolE FE 7 AT YE =], CPython ¢ E 3 2§ of| A] T}o] %
22 I YR FHFYUTH vl E =+ .pyc 3ol A Hof, B2 32 7 A AP o
o el 2] Al T Yt (A Ao A Blol E I ER O] A AT LS 9T 5 AFUTH. o] T A" &
ZHuto| E = of tf 38k 7| AIE A et 7 71 A oA A Etty B nh blo]E =+
A& T2 stol A 71 71 Al A 2 E A2 7SR =, sho] A i & Tholl b A o] A &= ghrh=
2ol 2] 3l oF Fh.
Hlo|E T & o] 5o BEEL2dis BE YA g Uth

callback (F1) QA2 A== vlef o] o] Aol A AYd A8 2d 3

dass (F2)2) 87 A AANEL VEY) A Y. Fela Hoe 0E s daBas o
Aabahe A= 4ol s

class variable (] A ¥HS) 29
Aot =A==

A~
T .
coercion (Z.o] ) 2 P9 F

o
[» M
L
L
v
o

N ALl 1 Feh s 5 F (5, Fehag A2TL A 7E ok 2 of

QALE bsl= d4tol dojute 5 S Fo AAHAEE Yo 2

SAA s st A ol & 59, int (3.15) £ AFE A 382 WAL ShA|wh 344.5
oAl A, Zt A A= T2 o] AL (3= int, T2 dfb= float), & T 3H7] Ao 22 P o2 W &3l of
Utk 28X oW TypeErrors o Urth Z oA glol&, T3 = JEAE 2018
W7l 2L go 7 Hggs|Fojor gyt o & 590, 2 F 3+4.5 3= tAl £loat (3)+4.5

complex number (¥-4:57) ]38 A A 2H 0] S, RE KAV Ap R s tor Y
AUtk SR = AFd S 3 1Y AFDE FH AN, TF5 A= 18, F8el A=
JZ2 Z2718U T FolHS T2 Z7HE 2= BAFE V| E ALY 4R 5 JuAE
EA9A E71F U Al E €0, 3+1j. math BEY BAa¢ WA o] 83, cmathE AFEFU T
EAFY 82 5 52 5584 VledUth 288ttt 7] K Sohd, A9 g4l E] FA
= FHYCH

context manager (Y AE #g]2}) _ enter_ () & _ _exit_ () WA EE AT o Z R with £
A Kol 83 L A o)sl= AA. PEP 34322 T 9= 95U Th

context variable (AE| A E W) AE 2B mg} g2 g 7M1 = e Hlp. o 4 AY 2y =7)
W] s o e 7 = e 2d -2 AFask v U 28U, AHMAE USE
Fal, shte] A Ag = o] AHYAET QIS & o AHAE HEo £ 85+ FAIA
H 5 7] el a3 oA W& F4 8= A YUt contextvarsE FRSHAA L.

contiguous (<) ¥ 3= A &3] C-A <S5 (C-contiguous)©) A} LE T A <5 (Fortran contiguous) 8 o <5 0]

=

gl AU G W= C-AS5olHA 2ER ALY Uth A wjdoA, FEESS
Aol AR, 0014 Al =Fel 2 8 A glelxe] ¢ A2 W 2ol v 3% o] of g o). Tl
C-AL v QoA vl 2 F4Y SAUE FEES T o vpA 2 Qe A7 7Hd k2] W th
SPA T, £ B9 Q14w Qo A, A WA e} 7 e Wk

coroutine (L F8) I FH-2 A B FE 9 o] Iutsld JFefJuth A BFEHL 3 A F oA st oh
AdA dEFct I 5
=2 async def o2

coroutine function (Z € 8t5) 726 AAE S F =4 IZFH T4 =
4 9131, await 9t async for®async with 7|9 = +
ol o] 3} = 919 9135 o

CPython 3}o]% =& 12w Ao 784 Ql & <, python.orgol| A v =5 Yt} o] F+& S Jython o]}
IronPython 7 -2 t-& A& 8o} “CPython” ©] AF-& Ut}

decorator (d|Z#o]¥]) t}-& T+E E Qurapper 2 S A L3 4w ow

) ¥} staticmethod () ¥YTh

Hmeole B e wa B Y BT 0 T #5 A e g gos S5

L)
i
e
o
I s
ko
N
X0,
filo
z 2

o~
ofo
A}
<
=
fin)
R
ec)
%)
nj
1o
ot
ol
2
rlr
Q
—r
QO
[0)]
[0)]
5
(0]
oy
(@]
Q.

def f(...):

f = staticmethod (f)

@staticmethod

(F= soTAT ol AS)
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=

(o1 sl o] A A A%)

def f(...):
22 Mdo] FEladdE SR A T, @ 2FF 2 Q0 Ut dlZ g o] g o t & t] A S &2 T
Aol o Fefa g o AHAE B FYth

descriptor (] A3 HE]) WA E _ get_ () o]y __set_ () o]t} __delete_ () E B 3= AA.
ZH2AEYFENYA2THE L ul, JESFE 23| = 58 A2 #8S 4oyt B,

ab® QAL 2 AL, AA St 488 W, asl B2 GA A beke oS Bold A&
Suth AR ALY, g e gy WA Eeg s Haadhe

OlOHﬁ} <= v}o W"ﬂﬂhﬂz—‘_ ojso] A4 e, =, WA E, 22 E, S WMAE, 2HE
m A = %Jﬂ Zeha Az 5o B 59 /EE o1 97 gEIY T
H2aagE e HA=Eo ‘:H Sk 2k & U] -8-2 descriptors of] U4 T}

dictionary(“"/‘%‘—iﬁl) 49 71 & ol g A1 71+= A& o F (associative array). 7]+ __hash__ () <}
_eq_ () MAEE e BE AR D 5 AUk Dol A Ak 5ok

dictionary comprehension A compact way to process all or part of the elements in an iterable and return a dic-
tionary with the results. results = {n: n ** 2 for n in range (10) } generates a dictionary
containing key n mapped to value n ** 2. See comprehensions.

HAE7tEHFE= A

0)
4o g Al F e, 9
LR PNSE R E A

dictionary view (9 A 42] H) dict.keys(),dict.values(),dict.ite
Ase 9 e Fetar £5Tth ]Zﬂ%%“/‘ﬂﬂﬂ FESof o st
qelh M9 o, Bt ol Make g arke EYvch A B
list (dictview) & AF23}H FH Ut} dict-viewsS H A &
docsring (S2E9) Fel2, B B 3 WA LAY 2% YIS BAG A, 29 =7 4
g o= FAIE AR Aot ol o A FH o] R Fes, T, BES __doc_ JEIRHER
FAT U A=z 2002 S5 A48T 4 Yone, AR AHALE AT FUAL T2 AT
duck-typing (%] €}o] ) 2ulE AHH oA E 7HH =R Aot AAY FE A e 22T
28Y; tAl, des] A= 1)r 03 HREZFZSHAUY ARSI YU (“LEAH Kol LAY

X %
o
=
=

Ay, AL 22lth) AW P Al Aol A% px oM, L AAE DEE Y
EREEEEEE TP A% % 15U 8 Bl 98 cype () ol isinstance ()
S 87 BALE SITITh (975, Eo|Gol 24 o]~ Fo] A & 86 4 5800 55161}

Y th) tAlol, hasattr () BAY EAFP Z2 2892 & Uth

EAFP &2 X = A4S 317) 7} ¢ t} (Easier to ask for forgiveness than permission). o] &3] & 4

gol 7Y 2L, SuE 7Y ol BB RES A E MRS, I 7ol SRl o9&
Yt} o] Zt}ﬂa‘]-_ﬂuﬂ]-e 2B E 2 W2 trytexcept w2 EAZ EA A AFYTE o] HAY
oF 22 thE B2 Aol A A /\]’*O“Q = LBYL 2~} 4 7} o v] g Y th

expression (X3 A)) o] zto g L34 5= =
o], A ERE WA, A4kl ﬂ/\%
e g ddgzdqor, BE Qo] ¢
CENEE T YU EF E UYL A

extension module (273 2 5) C U C++2 ZAH
e AT AT

f-string (f-2 A1) '£' U} 'Fr B ol 29l TZ}“ ZHEES &3] “f-EAg olgt HEsd, 2
2219 g d o = %1%9;141:} PEP 498 & B A 2.

[r
Sl

o i
r

fins
kA
M
ol
or

<l
N
~

oX

N X
> -0,
BN

M)
g

i
ﬁ

e

o

ok
EE

=5

o

>

,ﬂ

filo -

il

v

N

rir

E

‘

ko

B>

et 1

filo

o

o

fifo T

[ J

sy o
[}

°

k)

=
ol
>,
ro
pa)
rlo
(]
o ol
T
v
=
iy
'_l
'_l
D
gﬂi
=
r U
1>

te
1
S
o)
&

o

file object (3} A A)]) 3} 2ol th & 3Jr°1 A A API(read () Ywrite () Z2 HAEE)E =&Y
= AA. “P~°i 2 3ol e}, 9t AR = AA a3 A st oy thE AR AU S Al FA
(ofﬂ S°l, 2% 459, Q-vEE ¥, 2, o]z, FF) ol e A2 FAZ + A5t

g Ax L= st = ZE?‘(ﬂ (file-like objects)\} 2~E & (streams) ©| 2}t = & H U},
“Zﬂi“ ] F59 3t AA =0l AF YT Faw) vho] ] 2] 31, ¥ 3] & (buffered) vlo] v 2] 314,

g~ E gt o] 59 AHHA o]~ E 1o BEOA BFUTE Y AAE HE= FHAA IS
open () f&—?g—&% Adyrt.

=
file-like object (3} AA) =} 7 4] o] w23 L.
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finder (3}21t]) dxEE RES S =0 & o g1 A3 AAl.

gfol % 33. o] F &, F FF A7t JF YT sys.meta_path 2} T AFE3shE B A =
31T & sys.path_hooks I} @A AbEh= 4 = A E 2] 3}l H.

o 214 & W& PEP 302, PEP 420, PEP 451 o] 13Ut}

floor division A Y Ve A4 =E 14]31 sl 48k A U Al A2 Al dazl= // o)
d&gol, ZAA 11 // 49 g2 27 HA A A2 2. 758 =8 F Uk (-11) // 4
7F-2.75 WH st -30] Hof %Q%HOF%H%D}. PZSS%EH]EL.

function (35) $E 4107 oW 7LS Selze Y] BRE. qLAY 2L o) ake] <14 7l AerE 4 Qe
o, vt o] Aol A2E = 5yl w7l A 2 v A= &) function A A= B A Q

function annotation (g o] =g o] A) T4 w7 H ) B3 Zho] o] :mH| o] Al
P4 olnrolde QAR B AE 2 A43H U o F 5], of #4E £ A9 int ARE
drol=d Ao 2 7|t a1, FAl int 2 ZHE S Ao =2 7gig Yt

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

Sk o] H| o] A -2 function A of| Al A gt}
o] 752 AWt W o H o] 4 I} PEP 4845 T x8HA 2.

__future_ =2 I W 7 AR Az E L T3T R = A o] E
M RE.
__future_ BES IXEIFJIL I HFEY FES A, Al 7150 AA A o2 Aojof 7}
H AL, AAFE 27 0] 7] Rl HE=A E 4 s uth

o
et

3818 5 Y 3

r[r

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (7}H] x] R 71) = /\}J&Q 2] or W B g 2 uhgals A A} J}o] W
Tﬂ7] ~gc _‘?—’_%,3_ /\}B-OHH xﬂoﬁ;_ 2~ o)l2=1 T},

generator (AU @ o] &) || o

2 U= yield 84

o
g l-N
L
o
N
=
Y

= &5 Rt A g Hol=dl, 4¥9 3E
U Uth o] ZFEL for-FZ &2 AL AL} next ()

S 33
T4z 2 ol b AW 5 A,

HE Aol g 8 7t 7| AW, o' FH o A= AlvE ol H olE | olH £ ZFe Rtk o=
B oful 7l HEEA) kL AL, AAH G2 MA BERS YAt}

generator iterator (A U] o] €] o]E]# o] €]) A d o] E 471 whe = AA.
Ztyielde QAIH 2 A2 S 3L, 2949 (A Wissd 7] S uy-25& ZE8HE)
A3 RS 71 guh Ade ol olHE oY ZF ANEE, Wid e gyt (EE vt

A2 A zele g4et g U,

generator expression (AU #|o]E] 2 4)) o|HHo|HE EF+ 4. FZ UL HAE AY o=
for A7 A Astis Aol ol B AN EFA AP BAYh AFA BAN L SR A5 S
A3 B2 BB WY Th
>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
g 5E

generic function (A g 34) 22
uf oj T o] AREE A=
Atz €018 853} functools.singledispatch () B Z 2| 0B 2} PEP 4435 H A Q.

GIL A9 ol =ZeE 2 2 HAS.

A2k %HE oE ol disl FET oY ez 748
29 2] & .

kY
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global interpreter lock (A< ¢le] Za]e] £) 3 Holl 2 A 1} ~H =7} glo] vfolE T & &
£% 8731 7] 918] CPyhon AE 26 7L Aol WAV S, (dicts} 22 FRBUFTES 2
Bk A7 2] KA 0.2 54 ool ) ShSHE S WEol Chyhon 7
EUth Az HAAE e A2 Az HE thsad E3ter] A we+ vl o
Z 2 AA 717417}111*6}L WEAdY B —‘:%E’ 328 3ok
5].}] u]— o]ttﬂ :@Lz} 2 E
o= GIL& H¥V‘fo}

OHE FaE)¢ ceﬂzﬁl 29 2 2 (free-threaded)” Q1 E| Z 8] ] & W E 1=}
° 2 g Z2AM ALY s At sk WY
HE‘r Ol d5 ] %%E'}% AL TS R E3381A U}—Oif‘i A 1 ol EojZ Aog
A AA I YFUTh
hash-based pyc (3] 2] 7]¥kpyc) 23S FH7] A& T 22 5L HF 5
ALg3F= vlol| E = ) A] 3. pyc-invalidation& #Z3}A] 8.
hashable (3] X] 7}5) 27} QA 1 gho] MskA] ¢ A g2 231 (__hash__ () WA =7 B8 FY
h, o2 AA et ulaE 5 QoW (_eq () WIAEZFZRJYTH, iA] 7 siohal gyt 2
ohal B E = A s s A A E 9] Al g2 Zotok T
AA 7hs A2 AAE A I A7 W E AFEE 5 A st o] AR FREO
FA o7 A gh& AHEBH] —Er%? (B
-2 stolH ] B WA AAE 5 g 22 Jol s
1&‘11 dsUth (& oerrozenset 7‘%)%@ AoV EL 259 8459 FA 715 wivt
Al 7hs T /\}32} Ao FHAY ArEHA AR S 7| EFH =R
A& ALl etae) B 5}85}131737 A G 1d () 2 FEH s dYrh

i

12+o] o}

oX,
>
o
:<|)L_'4
>
et

§

ofr
>

N
—_

IDLE 3}o]#1-& ¢35 3} 72 317 (Integrated Development Environment). IDLE-2 3i}-o] 1 ] 3 2= ] 3 ghof|
wete = ]Ji——q;?l A7 ez e & AUt

immutable (%) T AH 32 2= A4, 20 A& 4 A Y, FES 2L ol AA =L
HAE syt A = ;qﬂ’o}?}]“ﬂ A AXE 5 o] oF Ttk W sHA] ek s Al ghol lofoF
Sk oA T8 A U ol E S0, 9x 9 7.

import path (YZE FA2) 4= 7|7 3} 7F X E T BRES 7] I8 A= FaE (EE 4=

dE) O 55 d2E e ¢ ol F2SY 552 HF sys.path ZHE U, SHA T A E

1A 2] A HE I 7]A ] __path_ JEFHEZHREH &+ J5UTh

importing (Y£¥) t RE sto|H =7 THE BREQ vlo|#l FT A AHEE 4= I EE o EX

importer (Y2 ¥) RES 37| % 5t1L 2= 57| = ot AA; Tl 94l H o)A} 26 AA YT

interactive (t] 3}3)) 3}o| A& 313 oz g E 2t g, ez g ZEZ E A DzLJ)rJ:L@
Aes dEd 0, A4 ARE 245 B 5 vk YUk A §lo] @A pythons A5t

wﬁ<%aqfw oA A L e R U, A clel ol & XA
H 7| A& Eolvhi = v ZFH I W AU (help (x) & 7] 841 R).

interpreted (1 E]Z2JE] &) uvlo]|E T & Antdeo &4 cq]—.—o{]:L:[L o] & AF A 7] B} Ak, o] A
£ 93 ol hohuih ARz E el gt ol 2le A Aew A9 FUg wEs) g

hoslelg 44 A9E 5 ke S T me 18] & o A4 285 /S AT, b

Z2lH doje B Aupd dojr ok ghe Ao A = 13 ZEE U Highe & BAS.

interpreter shutdown (QJE]Z2Je] £8) £ E53tet= 832 2 o, slo| A e Z g B EE3
AGste=t], 2 —'—‘5 ojif oA 7HA ST UWR FxEH 22 EE 23 AdES @A
gFEUth =8, 7e A A7 E
FATEo AR A AL £ 9 ) L = )R8
et 2he] o €as AAEel H A5 e e 0 UEY @9l ool

EolU A FA=YYh.
SlHzZEH £5 FH YA A= main_ BEOIUY2IHEZAIE ZU= AJYh
iterable (o]E]8] &) W &L 3l Ho

R ey

SR S8 E 4 A= AA. oJHEHEY o2+ ZE (list, str,
tqﬂe@e>nﬂ»wﬂadmxz§%aaa1ﬂ%c 5, L AA S, _iter_ () HAAX
Ade TAFE _getitem () WASE AN 43t R E Fej2e] AASo| Pervich
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OlEiH%% for FZ o ALgE £ S&J- AdAE 28R 3} B2 X (zip (), map (), =)
FUth oH#E AA 7 U ¢1ter() JZ}E AgEw, 1 AA 9 oY
Ut} o) 1E131]°]E1“%k‘:91§b}% A 2] = g3t olH#ES
,HE L iter () & 3&3A U, olEdl ol AAE 2 %%‘/“45}. for—Er%
0174%% o] HES Al A XPEOEﬂZLHLTi—E%% o] E

A8 Tyt ofH e o], Ald s, Alddo] B = HAL.

iterator (o] el o] ¥]) Hlo]E|o] 2AEHZ Fd = A oJHH o] __next_ () HIAEEHHEH S
2SS H(EE ‘417“' e next () 2 AGH) 2EH J=FEES AHUHZE =54 o
o]/¢<] dlolH 7} < = Al stopIteration 99 & ?ﬂliﬂ‘/l"/} o] 21 ol A, o] e & o] ¥ A
A= AR, 0]—‘?—9/] BE_ next_ () HIA=EZEL StopIteratlon of| 2] & tiA] 4o 7] 7| qt
Fch o]E g o] Bl = o] El g o] E| A XH‘_] SEHFE_iter () HMIAEE7HE Aol 2 7H 7]
ufjZof], ol #l o] E = oEl & o] 7| = st thE o HH EES ‘%‘:‘0}‘: o] thF9 oA A2
T AFULE a3t ool = oy MY o]H o] S Al ZEYYTE (1ist Z2) ZH oY
7“7<ﬂ Titer () ¥ E AL A LY for Fxof| AFST wjuitt A} o] H # o] H & THEY T o] |
AL olE g o]l thafj A S~ et o 3t W, At o] Bl | o] Mol ALEH o] ] &AZH o]HH o HE
=8F A1, ¥l AH oA E Ho] A whE Yt
typeiter ol T ZpA|SF W -§-o] lF Ut}

key functlon (7] 5lr) 7] Sk == g o] A (collation) == A H (sorting) ©] U ¥l & (ordering) o] AF-&-=

sHFE ZHEYUY o9& £9, locale.strxfrm() < 2AYL SA YA S H=2+=
x* Eﬂ 71E e = gl AR E Ut

sol o) phe £ 77l R2Eo] o RA $A AN AL Fol=AE Aol57] As 7] gg wol
=duyrh 0] A ASo|l=min (), max (), sorted (), llst.sort (), heapq.merge (), heapq.
nsmallest (), heapq.nlargest (), itertools.groupby () ©] UdF5Yc}

7] & e dE o] el JFUTh A& €9, str.lower () WAEE Aol FE gl
L& ,,43} 7] T2 AEE syt tibF o E, 7] e lambda gdAog e 5
Jde=dl, o]d AJdUrt}: lambda r: (r[0], r[2]). ESH operator BREL2 A 79 7] &
AAAE AlFd YTt attrgetter (), itemgetter (), methodcaller (). 7] 4= U&—E—E
AH8-3F= ol t) 3k o]l 2 Sorting HOW TO S H A &

keyword argument (7] 9] & 212} <A} & B A Q.

lambda (2th 529w ghol ZHAAL shibe] BA4 o= FAD o2 Gt dlerdl A, P BAE
N B2HL lambda [parameters]: expression YYrth

o] 2.2} (Look before youleap). ©] & AELYL T Z 0|} 23] E 617) Aol HA|F o= AbA

}\].‘61»1/]1:]. ] QFOIOEAFPX—I:L@JJ,I;HH]QJ_,U}O lf"r‘-/] XXHE 1011017&\4\3}

F 28 = F oA, LBYL H2H 2 “H 77 “H 7" 2ol A 205 WA 2 Al s
o & E0], FE if key in mapping: return mappingl[key] &= 7"/\]——?‘—01] SFA uk %3]
£ 28 27} keyE mappingol A A A5 Ao & 4 sruich. ol @ ol 4 So| L} EAFP
A=W 8ROz o128 4 dw ok
E) W gtolx Al A 2 o]FolE B, dae) thak AAA7E0(1) 0] 7] wi#of], AZ
B] E (linked list) . th= T2 A o] v &3} F-AFE U T
list comprehension (2] 2 E A Z |3 A) A|A20 A4AE AR = AR E A3t a2 A3E 2R
=8 FE= 7H23 . result = ['{:#04x}'.format (x) f ran ge(256) if x
5 2 == 0] £ 064 255 ARl Y& BEE2) 1675 (Ox) EL £
RS if A AR 4 5t AT, range (256) o] & B E 8 AHU.
J

loader (2¢6]) R ES Z2E5F= AA|. load_module () o]2t= o] E9 HAEE Ao gt 2=
HE ygloly 7F 28 EUth AA 3 Y& PEP 302 &, A v o]~ F 94 = importlib.abe.
Loader & HA| Q.

b
?2

lo[‘
uﬁ~

magic method (W ) Tl A=) 5 5] 4] = o] vl A A Q) w5,

mapping ("]3) 4ol 9] 7] 23] & A ¥} Mapping ©] U MutableMapping 574 Wlo]2 S8
off AAAH HAHNEES FASt= AH oY AA. o2& dict, collections.defaultdict,

collections.OrderedDict, collections.Counter S & 4 95U rth
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meta path finder (W€} 7 2 5}QIt]) sys.meta_path & A o] Z&jF+= ThQlH. HE F& 3 H+=
Ax =2 591 9 peAw o] 97: s g thEg LT
HE A2 37t = HAEE A= importlib.abc.MetaPathFinder & H ¥
g,

¢

metaclass (e} F2 ) S22 FHia FeA A= Feia ol &, FH2 gAY, Hlo)x FeHAE
o HES Yt UﬂE‘r Pt o] Al AAE ol ZAE BHEE AYS FYth g RE
AR AFY 2209 Aol E2 713—??82 AegUch Sl g EFIA Tt 2L AAY
HEe ZHAE TE 5 Atk AG UL hER A Aol AlE o]l =77 As 28 AT, 287t
A4 o, el e FEs %0}5& S ATFULE JEGRE QM 29 2 7] (logging),
2= ALY 7} AR AN F2, ASE A B o2 Ao ASHS5 U

metaclasses o] A T ZpA & W& T ASsUTH

method (441) 912 v o] 4]
I WA= A HA A (HE
AFZT Z2HAL

method resolution order (WA= ZA ¢4 WA= 2H A= 233}
R TAYYUTh 23 AR E Fhojxl <l
Python 2.3 Method Resolution OrderS H ¥ F Ut}

module (%.5) 3071 =] 223} th9] & T A7, RES Qo9 sholul AASE T o
208 2%UTh 252 91g 220 2 Aol nos weg.
712 = BHA L.

module spec (L& A¥) ZES ZT =0 AL
importlib.machinery.ModuleSpec & AX2HEH A,

MRO "4 = 2% =4 & HA L.

ul(if

mutable (7}H) 7PH AA|= gho] & 4= JAIHid ()  LAIA FATYULL EH T HA Q.
named tuple (V] Y & 5Z) “named tuple(V] Y &= F &)’ 0| 2h= §oj= FZoA AESHaL o] & B2 oJE
AREE AR QE2 5 i g0l AAL T4 Pb BE Bol} Ze2o] 4B L

Folug Zxef= 7]35 RAE T AFYLh
time.localtime () & os.stat () 7} ¥k&al ZHS £8510], o 8] YA o] Y A= EZ Q)
T O} & o= sys.float_infoYyt}:

>>> sys.float_info[l] # Iindexed access
1024

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

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

True

dRUYJE T2 HW 919 e gJUrth =, tupleo| A A&l T o] 2 2o Jr 2 Aol 3l
O“i]' FHA2AYZUIE FES TE F AFUTh o8 :'EH/\h A At AU HE e 4
collections namedtup e () EWE £ AH5Y 1’/lr. 6?(]--04 712 AF A A WA A=

REANE 22 5 gt 2 A 2 HAEE

namespace (¢]5 37hH H7F A 73H = I 9l R FEF UL AAlo 3=
FZE (A E o A]) 27 ok gt A o, W o5 ¥l dsUth ol & 3 olF %
LA REAS ADFULE & 9], 4 builtins.open ﬁros.open ()
st W EE F4E TH=AE 2 T
. £9], randomn.seed () & ltertools islice
2t 2 I S5 0] ZFZF random I itertools BEO 9 & FEE 12 o] WEE U}

namespace package (¢] & 37} 3l 7 x]) _?_?i, A
ol T H 7 A=
7] 4] 9= chE U o,

ZE LT HAS.

i)

A
~
_<,>L
=

krl

i
<
o

=
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nested scope (53 % ._ELE) S A A M4 E FRFE S5, & S50, 02 TF YRA A
gd g o Jde MFES A2 T stk SR 2F 27 EHe R s 7“5‘?}
7Fe 3, t Y2 H A ghethe Aol R Fuch A MpE2 7P YR ATz oA g1
SULH 022, A M5 A9 o] & F7HA A3 U Th nonlocal & W 230

e AL ST

new-style class (F+ 2 €Y 2] 2)

Ag BE WL QA AFEH L 9= Sl WA o d o

. 2719 dold WAoM s, 23 FAEd S __slots_, I HE, ZHH,

__getattribute_ (), F¥ 2 WA E, 2HE WA= 2L sto)HY AE T YT EE
/\}__9_61-/\ 0104H1,]1;]_

object (AA) ] (AEHEY gh) S 23 T2 (WA E) o] Fojd BE oy, =3 BE ek

S o] AE A ol s ZH AU

package (3| 7] 7)) M H EES ] LP, AAACE B A7 AE
H7 A& __path__ ol ESHET Qi ol ZEAYT

@%ﬂﬂﬂﬂﬂ%%ﬁﬂﬂﬂEiw&

parameter (W] 7| <) SH (£ WA =) B oA )R —%49}%%}(32%01{ A5 AAE) &
A B3 01%2% AENE]. b4l F5 o) WA} Gy

o 9 X]-719Y = (positional-or- keyword) A Q1 2F 7] HAER
U0k ol Aol e 1) W Aes] ek, o1 & ol e}

’def func (foo, bar=None): ... ‘

o
ke

Ld

U{o

o Y X-A L (positional-only): Y X 2 A F=E 5 9
S Hoj o v S HEo / FAE 238l 1
ol A posonlyl =} posonly2:

rlr
[o]

1418 A ATk 92 DG v Ass
o A 5 A%Uh ol Bol e

1)

def func(posonlyl, posonly2, /, positional_or_keyword) :

o 1N =-A% (keyword-only): 71 EZ2 W AFE 5 A+ AAE AZ U 7|9 =-2 -8 v 7Y
A= T FY ] g E5 oA ool 3hube] ZPA- ] mi Ay E I 2 236 A
AT 4 dF UL A& 91, th ol A kw_onlyl S} kw_only2:

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

« Z19-91 3] (var-positional): (T2 VI 7| M-Sl o34 o] ] WrolE o] 2l 913 xSl H )
AL 45 e A AR Q1e)o] NAAE A AT ol A w74 v w4 o) Bo
2 ool 24 AP 4 A& Th o2 o] thE ol A args:

def func(*args, **kwargs):

» P71 912 (varkeyword): (G 971 W55 0] 2131 4] o] v] ol S od 2 719 Qx5 v
A" 5 AE 499 A5 ANE ARGES ARG ol A wiAASE BAAS o] ol
2 ool ol A Bl F 4 &Y A Sof 919 o)A kwargs.

WA A A AAES 98 EGRY ol A Ao AL B4 ANES AT 5 A%

141;]_ il =

1A} ‘9‘0171{:] q&2 oz} v ) H 9] xpolof L} 2= FAQ A&, inspect.Parameter Z#| 2,
function 2, PEP 362% H A 2.

mlo

pathentry (B2 QEzZ]) 4= 7|03y 7t A2E S REES 37 A8 Fuste d2E A= A9
ShLte] .

path entry finder (% & Q& ﬂ g}elt]) sys.path_hooks ol Y= ZFHE (S, A2 dEZ =)ol B8 F
=9y A, FJ X A2 dER 2 RES =S €1 Jd5yth

AZ AdEZ AHEo] FH}E=HAEEL importlib.abe.PathEntryFinder o Y34 th

path entry hook (73 2 ﬂzal %) sys.path_hook B|2Ed &= ZHEUY, EH 2 e A =

F2 R0 23 vt 4 dee vld B SeE U

NSZ
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Fe
o
L

path based finder (3 2 7|9t 5}Qlt]) 7] & v e} 4 = skl 5 F sty 2 E J2 oA 2E

Z Ut

path-like object (325 AA) 5+ A28 F2 8 eh & A, A= ARE A28 et stx
U bytes AA o] At} os.PathLike ZEEFS TS+ A YU} os.PathLike ZEEE
= A ¥dh= A= os. fspath () F4E TE3A str iy bytes 3t AJ~8 AR 2 dd ¢
A5 U Al os. fsdecode () 9 os.fsencode () = 747} str U bytes 35 B dH=H|
AHEE S 5 YT PEP S92 =4S 5y th

PEP }o] 7)1 Ao, PEP= 5ol 4 ARV Elo] A0S A 557k sol 1 me A 4w B
of het A28 7153 AHehs A EA AU PEPE A e /5ol B @ A% /1% At Y

ZAE A8 oF T

PEP= 2 MEZR 7|55 Alteti A0 ti e AFUE 8-S Tty ste]yof S0zt 47
AR S L,ﬂiﬂ‘:ﬂﬂ?;}ﬂ%tlﬂ?]u]%%‘qr/}.PEPZ—,”‘QZ}%H%WHlﬂﬂ]Aﬂi}ﬂ%?%ai
Wl o S BAE E Ade] Yl

PEP 1 Z2 34| 2.

portion (1) PEP 420 ol 4] 4 2] 8 A4 %, o] & 27 7] Aol o] A sz shrie) o e e elof] Sof Qe
S50 W (p Lol AH = A% 7Fs Y

positional argument ($] ] ?12}) QAL & H A Q.

provisional API (ZF4 API) 74 API+= R & glo| B2 B A T34 BFo
@ 3

ﬂWGOMﬂ1*43ﬁﬂﬂl% A A A otk HA1 = 2 7o) A )
23tk A aehE ) S840 FASA G WFo) dojd 4 gk 1A WP L 2

8 A0 2 Dol S A It) L APLE 5 87 o] A S eh e A ) o

WA F e o A

GAAPNALAL, A ERG0] A5 A T ABL HF £ 02 AAY -0

A28 FAS] ol B SBYLS A P Foelt BE A= AYH YT

o) AR EE ol ne e ol A7 5 L2H A L Fol BE FE A G AT 5 YLD

R Ut o A2 82 PEP 4112 2 Bt}

provisional package (24 3] 7] A]) &4 API & B A

Python 3000 (5014 3000) 5ko] 2 3.x ] & 2<1o] 8w (8174 32] Wl E7} W vlefe) o] op7) | A Aol 7
S0}z o] Zo|T}) o] AL “Py3k” & Fo] 27| % Tt}

Pythonic (z}o] AThe) T}e Ao S04 AAQ AP EL AJalA 2=
ool A 71 A5 AL & o T 5 7ol 2 ofolH ol ZE 27k o &
N Az 2 oS for B2 AR o HHEY RE 248 2o AL B BL
Aol ol e FRo| THE| glon®, shol Mol %3t G AFEL Aol 27} AL E

A28l =

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

o 2E, shol Atk Wy ol F & th

for piece in food:
print (piece)

qualified name (J 373} o] &) REQ AG AFZA ZE Ao Fd 2, S, HA = o]l2=«F
E7E HAF= Ho®r R o] 5. PEP 3155 oA Pt H 49 T 2y 4o,
A3 o] 22 AR o] £} 2Ltk
>>> class C:
class D:
def meth(self):
pass
;;; C.__qualname_

(Th& sl AT ol AS)
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(o1 sl o] A A A%)

YC’

>>> C.D.__qgualname___

'C.D'

>>> C.D.meth._qualname_

'C.D.meth'

25 7 71 <l AH82 o, &3] B3t ol (fully qualified name)& BE 5 j 7)1 A =
Z3E|A RER T ZJQE 2 H o] o ugdyt), o & £9],email .mime. text:

>>> import email .mime.text
>>> email.mime.text. name_
'email .mime.text'

reference count (2 314) 7 it F=xo M. AA e Iz ATl 007 “9011]?1, W &2 2] 7} vk
R Ut 32 35 F42 dutF o2 sto| F = 25 A= AT, CPython T3 9] 34
L4JYrt sys_._':% 2 = getrefcount () & Z 9}

regular package (A 7] A)) __init_ .py FLL 3= e gt 2L A5 A 9] 7] 4.

o] E F 77| A = HA L.

_slots__ S o] dddeld] ¢ Edé JEFHREES AT TS vE AAdsta dada gA
HelE Al AT 2R =2 BIE wote aRE FUh 47 7= AR o] Bl & SHkE A
A&7 7} & bR g Aol aw, Wzed] M7e ¢ T2 aWA A B o) dabAT} e

593 492 AYshe Aol R
sequence (A1) __getitem () SFWAEE 55 A5 AY2E AR e 24 AN 2E A9
stal, Al A28 dolE E8F = __len HANES Ao ste ofEelE. BE WA /\15'4/\%%

_ 0
Ugsl B, 1ist, str, tuple, bytes 7} AH5 YT dict =3t getitem_ () I _ len_
2 AAsAW, 280] A% A A2l o] Bl 71T AEo] el AALT ohiiel Bz A
Stk A0) 7219 of s ek

The collections.abc.Sequence abstract base class defines a much richer interface that goes be-

yond just __getitem__ () and __len__ (), adding count (), index (), contains__ (), and
__reversed__ (). Types that implement this expanded interface can be registered explicitly using
register ().

set comprehension A compact way to process all or part of the elements in an iterable and return a set with the
results. results = {c for ¢ in 'abracadabra' if ¢ not in 'abc'} generates the set
of strings { 'r', 'd'}. See comprehensions.

single dispatch (42 t] 25 %)) T3 o] 31t Qo] Ho 7|2 A AHH = AU g 35 ) avhA

St 3 H.

slice (&2o]2) HF AU o RS 38t AA. Sefolaes HE 2T HE 7Y S AHSIA Ws
Ut} variable_name[1: 3:5] A=, [ A of g 7H./] FAE ZECE EYPUL. 2
NBA2THE) Z7|HS HH isllce AAE A& T

special method (54 WA &) o]y °] oj o] 04"}0 , Gl e, Al ol j?*];q OS2 5EH=WA
E. oM EE F Y BERE A AL & ]%% zka1 Q5 Y th 54 v A =+ specialnames
of A E T A °V\1/]D]'

statement (%) =& 29 E (ZEQ “E5 (block)”) & FA5te FEJUth 242 234 o] ALt
7| EE AHE S 04‘31 7HA F2E F9 sturgd Ut 7He if, while, for.

text encoding () AE Q17 4) FUFE EXNYS Hlo|EY R AFAYs = 79,

text fle (22 349 sz AN E Y2 & % 9512 A7, 35, 9LE AL QAL HOIE AT
ol E2E RS AA2T TS Q15 & A A2 Gt AL F9] o 2 HAE R
('r'EE'w) 2 99 99, sys. st dln sys.stdout, i0.StringI0 9 AAEHAE EF JAH

et

Hlol =5 A4 B 92 4 9 5 Aol tisiA £ o] V2] 519 £ FE A L.
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triple-quoted string (A% ‘T‘}%E HEAY) g3 ()
w5 3% SHUE SR EAE ol %i“ 7
FUTH o]&aA o] = H x| ok 22

EAS 22 9k o] Zof 43

%ua

type (&) stol AR G 22 o0] oJd FFHY AMNAAE 2 Fol gl
AA Y] P& __class_ o|EFRER AAN2T 5 YA type (ob]) 2 & F AFUTH
type alias (% o] Q] o]2) B2 4 axto] B Y dhe] o] A& Fo] o of
P ol dejolat o U EE el ol 8 o 51
from typing import List, Tuple
def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:
pass
=t 2ol ¥ g7 g4 v &+ s uth
from typing import List, Tuple
Color = Tuple[int, int, int]
def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass
°] 7]%s& A Y= typingT PEP 4845 F =2 MIL
type hint (J F12) W5, Ze)2 o Bl HE D 34 v M ke gre) Aois & 3L AT o) =
g o] A

P AE= A9 AHE 01“4 spol ol A A A= FF Utk sHA R B4 @ £4 =0 7851

=
AY LS AYdsty, A9 WE, Zgx oJEYdRE 9 F49 § FELE typing.
s
=l

o] 7]1%5S A Yal typingd} PEP 4845 2314 S
universal newlines (WA & @3] th3} 2L AES BF £9 Zo2 X3, HAE 2EYS
A= BT SUA RS B2 B \n', YESR B \r\n', | A I EA] Fe| '\r

F7FA Q) Abgof] B3| AlE bytes.splitlines () ¥vk ol 2} PEP 278 & PEP 3116 & H A 2.
variable annotation (H o] o] A) Hy = FP 2 oJESHEL] o] - H o] Al
HeEeZdlaodERE ool S 2ol th -2 A8 A Y th:

class C:

field: 'annotation'

ME ool de Yo § AER AP UTH: o Sol, o] WP int FE AL AOR

7l Ut

count: int = 0

W o] ;o H o] -2 A A annassign ol A 42 8 g o

o] - E| o] 41, PEP 484 2 PEP 526 =z 314 .

ol 7S Ao o

virtual environment (7} $+7) s}o]H /\]-*QLX]-Q} S& Z2 o], T2 A aH oA A E = thE F}o]
WEE ZRIANEY & JFE FA ?%th/ﬂ shol A vl S| 7| A &S A XA Y 28 o]
Tote A 7hsotA Bt @A o ® Aejd As 2.

venv &= E.}\-"J_L
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Q]

Iz Agd

%)

virtual machine (7} 7] A)) A= E 9 oful
= X

&7t 285 o] =

A
Zen of Python (J]-Ol Al 21] s}o] A t]
Huyth o = Eﬂﬁ‘rf% ZF3

ol 8l 3taL ARE Sk H ==

St H gyt
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APPENDIX B

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 @)= Corporation for National Research Initiatives(CNRI, https://www.cnri.

reston.va.us/ Frx) ol A zho] x 24 74] a1, o] oA oy AL AZEAE SAYFYTH

200049 59, Guido&} 3}o] A & /\\3] 7H 2 2 BeOpen.com 2 2 -& 7 4] BeOpen PythonLabs ¥ & T4 35
Yt} e 3104, PythonLabs 2 Digital Creations( & A} Zope Corporation; https://www.zope.org/ FZ) &2
A5 YTE 2001 d, ko] A a3z E 9 o] A H(PSF, https://www.python.org/psf/ 3FZ) o] A HE A5t}

O] A= ol FH A AAEAE AFSES 5838 AP v 22 YTt Zope Corporation-&
PSF9] &9 3 dYdUth

RE golH wlZHAL FN AAFYUTH(E 22 A9 of ths] A= https://opensource.org/ S 234

o [¢) H

A9 GAH O R, BB (SHA R ARE obUeh vhol H Wl £ 8-S GPLI S8 ) obee] B
e M ERe 2 ke AUt

uf == A" x| 3l a4 GPL & 217

09.0~12 | n/a 1991-1995 | CWI yes

13~152 | 1.2 1995-1999 | CNRI yes

1.6 152 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

lo] A 4z E g o] @} A A= PSF License Agreement o W} gho] Al 7F R ol FH )

glo] W 3.8.6 7 F, AW A9 oA, 225 Y 7]} T == PSF License Agreement 2} Zero-Clause BSD license©l|
e} o] F gho] Al A 7F Hof gt

sto] Mol F3E R Az EY ool = thE gholAlart A8 Ut gholdlas S gho] Al 8 Fst
= IZES A dEFEYTh o] H 3t golAl A ERAT HE52 25 Az EQ oo tf g gho] Al Y
S UE FRFAA L.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.18

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

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

3.8.18 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 3.8.18 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 3.8.18 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 3.8.18 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
3.8.18.

4. PSF is making Python 3.8.18 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.8.18 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

60 Appendix C. & x}¢} glo]AlA



Python Setup and Usage, = ] #] 4 3.8.18

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.18

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.18, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. _
—This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.8.18, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

(Th& sl AT ol AS)
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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.

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

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. 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."

3. 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.

4., 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.

5. 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.

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

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

(Th& sToAT ol A%
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with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.18 DOCU-
MENTATION

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

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

C.2. stolHo] A 2at AN} ALR-5}7] 913 o] & ok 63




Python Setup and Usage, = ] #] A 3.8.18

k2
o
X
=
kel
r1
=2
Fl
%
(i
X
2
)
B>
[kl
[
o,
2
2
u)
r
e
e
2
o
Y
rd
e
2
g
R
30
rlr
A}
)
=
[»
to

_random B &2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html of] A
ek Feo 7Rt F=ES 243Ut b2 dd T2 A4S Iz &0 Addth

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

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

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

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
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)
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C.3.2 27

socket BEL getaddrinfo () & getnameinfo () T4+ 5 AFR YTl o] 5-& WIDE Project, http:

[lwww.wide.ad.jp/, A A & EE A2 3tY =2 I 5] 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. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.3 vlE7] &7 A

[>

asynchat3¥ asyncore R 52 th33 22 F9 AMS 233U

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

%
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C.34 F7| &=

http.cookies REL T} 28 59 A3 TR Th:

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.

C.3.5 A3 >3

trace BEL U2 2 39 AL EFLH

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 4 UUdecode 3+

wu BEL The 3 2 79 S EPTh

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 Z==2AA 5&

xmlrpe.client RES TheT 22 29 A3 e

The XML-RPC client interface is

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

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

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

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

%
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C.3.8 test_epoll

test_epoll RES b3t 28 79| AL ZFFUh

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 BE-2 kqueue Q1 E 3] o] 2ol thal The 3} 2 9] AgHS ERFU T

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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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C.3.10 SipHash24

39 python/pyhash. ¢ ¢+ Dan Bernstein ®] SipHash24 €17 2] = 2] Marek Majkowski 2] =& o] 3Z 35| of
AsUT A7)l = thF 3 22 W&o 2FH o] s

<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 2} dtoa

C double 7} 219 71o] H3S 93 C T4 dtoa &} strtod S A|-Z 5= <Y Python/dtoa.c = X
http://www.netlib.org/fp/ ol A A& 4= 9J+= David M. Gay 2] 7‘0 o] £ 9] 3} Y oj| A] A 95t} 2009
W3d16¢o e Y& gdfl =t 22 Asd ¢ lﬂ'ol/‘ﬂé FA7F 23E o] JF YT

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

*

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

*

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

*

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

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

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

* documentation for such software.

*

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
*

WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/
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C.3.12 OpenSSL

2 E hashlib, posix, ssl, crypt = 23 AAZE AT 5 A s 719 A5 $1 3 OpenSSL
glo] B g] & AFSE ) Tk 529 W OS X o] A A X L2 732 OpenSSL 2ho] Hefg] AHES
T glong o7 OpenSSL grol Al A S Zesh )

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-corelopenssl.org.

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

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

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

FE R ST T S N S R TR S N S S S S S S N S S e T S S S S N SRS N S T S T S
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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).

L R

Original SSLeay License

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

This package is an SSL implementation written
by Eric Young (eayl@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)"

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

ECRE T A A I S S N S N S S SN T N S N N . I T e N S N IS S S S N T N N T S S
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* 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.]

*/

C.3.13 expat

pyexpat 82 W & ——yith-system-expat & FA 34| &= o E3H expat 22 AR S AL

shol =g ok

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 @FL WEE ——yith-system-1ibffi B FASA 9= 3t 3 libfi &2 AHES AFR

shof =g ok

Copyright (c) 1996-2008 Red Hat, Inc and others.

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

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

THE SOFTWARE IS PROVIDED "~ "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

(TF& sl A ol A%)
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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 L A2 H oA WA dib Ao YT eefs o] A o] A8 4 glow,
A2 Abg el e U th

ki
i

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 &8 A= & Al Hl o] 22 & -& cfuhash Z2 A EE 7|Hko 2 St}

[kl

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

(Th& sl AT ol A%
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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

de01mal % W & ——with-system-libmpdec & 74 3}A] ¢+ Sk, 234 libmpdec 42~ AFE

2 ALgstel MEPUTh

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. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.18 W3C C14N g2 E A ¢ E

test 7] X Q] CIAN2.0 H|~E A9 E (Lib/test /xmltestdata/c14n-20/)+= W3C ] A}o] E https:

[ Iwww.w3.org/TR/xml-cl4n2-testcases/ o A 7FA 22 v 3-7 BSD z}o] Al 2 o] vl 5 Yt}
Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided
that the following conditions are met:

» Redistributions of works must retain the original copyright notice, this list of conditions and the
following disclaimer.
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* Redistributions in binary form must reproduce the original copyright notice, this list of condi-
tions and the following disclaimer in the documentation and/or other materials provided with the
distribution.

¢ Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
“AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, 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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APPENDIX D

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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ro

Non-alphabetical class (22,45
..., 43 class variable (Z¥ 2 M), 45
—7 coercion (Z o] A), 45
command line option,5 command line option

2to3,43 =75
>>> 43 -B,5
_ future_ ,47 -b, 5

slots_ ,53 —-c <command>, 4

——check-hash-based-pycs

A default |always|never,5
abstract base class (FA dlo]x Ed2), 43 -d, 6
annotation (o] x=H| o] A), 43 _E’ g

argument (Q12}), 43

asynchronous context manager (W& 7] Z ——help,5
gXE #Hejat, 44 1,6
asynchronous generator (¥]% 7] Ay o] -i,6
E)), 44 -39
asynchronous generator iterator (H]% 7] -m <module-name>, 4
A @l o8l o] Bl &l o] E), 44 0,6
asynchronous iterable (W]&7] o|EHE), 4 -00,6
asynchronous iterator (8] 7] ©o|E# ] H), -, 6
44 -R, 6
attribute (JEEHE), 44 =S, 7
awaitable (o] gl o]E]E), 44 fs,;
—u,
B -V, 5
_B -v, 7
J— 1 s 5
command line option,5 version
b -W arg, 7
-X,7
command line option,5 —x’ 7

BDFL, 44

binary file (H}°]\g] 5}4Y), 44
bytecode (H}°]|E F X&), 45

bytes-like object (Hfo]EAF AA)), 44

complex number (EB4F), 45

context manager (ZAEYX2E F#e]A}), 45
context variable (FAEHXE WHS), 45
contiguous (<), 45

C coroutine (ZFH), 45
coroutine function (ZFE &), 45
-c <command> cPython, 45
command line option,4
callback (%), 45 D

C-contiguous, 45
——check-hash-based-pycs
default|always|never
command line option,5

-d

command line option,6
decorator (H|Z @ o] E), 45
descriptor (Y23 HE), 46
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dictionary (941 2]), 46 interpreted (B Z 2 E| &), 48

dictionary comprehension, 46 interpreter shutdown (AEZZEH £78),48
dictionary view (944 g &), 46 iterable (°]E & E), 48

docstring (BEXE ), 46 iterator (] El# o] ¥), 49

duck-typing (4 Et°]3), 46 J
E -3

-E command line option,9
command line option,6

EAFP, 46 K

exec_prefix, 16 key function (7] g<), 49

expression (X 4)), 46 keyword argument (7]HE 912}, 49

extension module (%3 EE), 46

- L

lambda (Zt}), 49

f-string (fEAQ), 46 LBYL, 49

file object (3 AAl), 46 list (B|AE), 49

file-like object (FLF AA), 46 list comprehension (B]2E #HzZ2|3A), 49
finder (3}¢1H), 47 loader (2 1), 49

floor division (4 U4, 47

Fortran contiguous,45 M

function (&%), 47

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

command line option,4

G magic
method, 49

garbage collection (7}F8]A] =A), 47 magic method (7] 3 WA ), 49
generator, 47 mapping (7] 3), 49
generator (A d o] €]), 47 meta path finder (WE} AE 5121 1H), 50
generator expression,47 metaclass (W EF E3 ), 50
generator expression (AYd# oY EH4A), npethod

47 magic, 49
generator iterator (AU d olE o]E ol H), special, 53

47 method (WA =), 50
generic function (AUlE &), 47 method resolution order (WA X AA $£A),
GIL, 47 50
global interpreter lock (1Y AEZZE podule (ZE), 50

=), 48 module spec (& 23, 50

MRO, 50
H mutable (7}9), 50
-h
command line option,5 N
hash-based pyc (3] A] 7|8} pyc), 48 named tuple (MYE FZ), 50
hashable (3] A] 7}%), 48 namespace (°] & &7, 50
--help namespace package (¢]& &7+ 3 7] A]), 50
command line option,5 nested scope (FHH A2FZ), 51

new-style class (F2E4Y ), 51

I
-1 O

command line option,6 -0

-1 command line option,6
command line option,6 object (7_1'4;‘4]), 51

IDLE, 48 -00

immutable (&%), 48 command line option,6

import path(YXE ZF=2),48

importer (Y3 E), 48 P

: : o] 37 §]

importing (Y3 H), 48 package (7] 7)), 51

interactive (&%), 48 parameter (W] 7] ), 51
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PATH, 9, 17, 20, 22, 2730

path based finder (FZE 7]Wt 5}ely), 52

path entry (A= AE),51
path
path entry hook (F& dE=z &), 51
path-like object (AEZF ZAA), 52
PATHEXT, 22

entry finder (AZ AEZ 3}2lH), 51

method, 53
special method (E4 WA E), 53
statement (£73), 53

T

text encoding (HlAE 917 H), 53
text file (A2E u}9), 53

PEP, 52 triple-quoted string (4% W&x% 9 T4
portion (E£A), 52 o), 54
positional argument ($]X] €12}, 52 type (), 54
prefix, 16 type alias (3 ol dgloix), 54
provisional API (A API), 52 type hint (3 3 E), 54
provisional package (FA 7] A)), 52
PY_PYTHON, 31 U
Python 3000 (3Fo] & 3000), 52 .
PYTHON*, 46 command line option,7
igﬁgﬂgggig%mcm& 13 universal newlines ($U®MA Z d7)), 54
PYTHONDONTWRITEBYTECODE, 5 V
PYTHONHASHSEED, 6, 10
PYTHONHOME, 6, 9, 32, 33 v , ,
Pythonic (E}O]/B"\jr/]—%), 52 command line option,5
PYTHONINSPECT, 6 - . .
PYTHONINTMAXSTRDIGITS, 8 command line ,Optlorl’j
PYTHONIOENCODING, 12, 13 varlab}e annotation (A o] = E| o] A), 54
PYTHONLEGACYWINDOWSSTDIO, 10 Toverston , ,
PYTHONMALLOC, 12 command line option, 5‘
DYTHONOPTIMIZE, 6 virtual environment (7} &7), 54
PYTHONPATH, 6, 9, 27, 32, 33, 38 virtual machine (7bd 717), 55
PYTHONPROFILEIMPORTTIME, 8 W
PYTHONPYCACHEPREFIX, 8
PYTHONSTARTUP, 6 ~W arg
PYTHONUNBUFFERED, 7 command line option,7
PYTHONUTFS, 8, 13, 28 X
PYTHONVERBOSE, 7
PYTHONWARNINGS, 7 -X
command line option,7
Q —x
-q command line option,7
command line option,6 Y
qualified name (FF34 o] &), 52
sfol A g A<t
R PEP 1,52
R PEP 8,41
command line option,6 PEP 11,19,35
reference count (ZZ 314,53 PEP 238,47
regular package (B 3 7] A]), 53 PEP 278, 54
PEP 302,47,49
S PEP 338,4
_g PEP 343,45
command line option,7 PEP 362,44, 51
. PEP 370,7, 10
command line option,7 PEP 397’2§
sequence (A A ), 53 igi jééfw 50, 52
set comprehension, 53 T
single dispatch (A& Y2u]x]),53 PEP 443,47
slice (Saho] ), 53 PEP 451,47
Cpecia PEP 484,43,47, 54
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PEP 488,06
PEP 492,44,45
PEP 498,46
PEP 519,52
PEP 525,44
PEP 526,43, 54
PEP 528,28
PEP 529,12,28
PEP 538,13
PEP 540,13
PEP 3116, 54
PEP 3155,52

34 s
exec_prefix, 16
PATH, 9, 17, 20, 22, 2730
PATHEXT, 22
prefix, 16
PY_PYTHON, 31
PYTHON*, 46
PYTHONASYNCIODEBUG, 11
PYTHONBREAKPOINT, 9
PYTHONCASEOK, 10
PYTHONCOERCECLOCALE, 12, 13
PYTHONDEBUG, 6, 9
PYTHONDEVMODE, 13
PYTHONDONTWRITEBYTECODE, 5, 10
PYTHONDUMPREFS, 14
PYTHONEXECUTABLE, 11
PYTHONFAULTHANDLER, 11
PYTHONHASHSEED, 6, 10
PYTHONHOME, 6, 9, 32, 33
PYTHONINSPECT, 6, 9
PYTHONINTMAXSTRDIGITS, 8, 10
PYTHONIOENCODING, 10, 12, 13
PYTHONLEGACYWINDOWSFSENCODING, 12
PYTHONLEGACYWINDOWSSTDIO, 10, 12
PYTHONMALLOC, 11, 12
PYTHONMALLOCSTATS, 12
PYTHONNOUSERSITE, 10
PYTHONOPTIMIZE, 6,9
PYTHONPATH, 6, 9, 27, 32, 33, 38
PYTHONPROFILEIMPORTTIME, 8, 11
PYTHONPYCACHEPREFIX, 8, 10
PYTHONSTARTUP, 6, 9
PYTHONTHREADDERUG, 14
PYTHONTRACEMALLOC, 11
PYTHONUNBUFFERED, 7, 9
PYTHONUSERBASE, 10
PYTHONUTFS, 8, 13, 28
PYTHONVERBOSE, 7, 10
PYTHONWARNINGS, 7, 11

Z

Zen of Python (Io]# A), 55
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