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CPython <1 E] 2 2] )= W 23} B7ol A theret 43S Beruoh
CPython implementation detail: T} 2 739 W3 = A A= S ¢

AH Uttt A4 8 Y £2 implementa-

tions X SFAA L

odzd =

1.1 HHE

dolig 52 0L FUEL AR S Asrih:

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

22, 718 A9 AR A DR 23 YE 52U

’python myscript.py

1.11 QE{HO|A SM

N H =

2 QE s o] 2t G2 A AR o 29} LA, B A 274 BE PP AT T
ty 30 AFE EF YO 55, WYL AYSPE 2R LES F FEOFGIY E F4),
f920AE Ccerl D, AL Sol Nt Crrlz, Bnter® BE 4 AGUTh7 AW WA AR
Y,

o

519 o] 8 A UL BE QHow AN T2, A el 2AYES T DY
Y
EEEEREREEE SRR EEE REE DR PN

—c command & =5 Y, command 2 F 0] A= vfo| A A . o171 A command-+= 7| 3
Az PRE oje] A BRE ERT & ALtk HE BUL o ERN A R U TH
-m module-name S8 TEH Y, Fo]X RES o[ HE FJREA 2 T ATHER A

.

MU 8 BEo A, Ades) Aol A4 AL P BAT T,
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SR
FAE T, sys.argv o A WA 8 4E "-c" 7}5]** A A
2ol = *

VUt (2 g EE 2o 31%3‘304”—& oz
commandE ¢1A}F2 ZHA} o] ¥l E (auditing event) cpython. run_commandS A Al Z Yt}

-m <module—name>

AZE 0|89 BES sys.path ol AT 1 WG S _main_ REEA AFh
Atk 0% ool thiol, A HAA(py) & FA Sofol Fi Tk L o) B f A
sto] Wl W& o] Folofof s1Ah, T @] G4 o] & AA S AL obdUTh (N o, Fo] =2
e o B H T 4= UzTh.

A7 1B (61§ F A4 TP AL D2 oA A7 o Fo) A A, A
T EE pkg>._main_ S WA BER AR o FAE AT 2YE AN
Ao s o el 4% vp 28] Aelol el £ % f AT

o] $4& FW, sys.argv ) A WA 24E ZE LY AA A2AFUL(ZE HLS AT
dellE A WA 225 " 22 AAFYD. —c5AA AIIA R, @A Y EE 27} sys.path
o) A% H3o] =71 E Utk

~T A& A3 sys.path7} 3 ﬂ 2 g ﬂb‘r/\}—Q—X}A site- packages 1’4 dE g & 2387 G+

A
e EFE goliyE BB AAYER *;1614??;_ uf i%ﬂ% _?’_57]'%01 3

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

module-name QAALZE 7FA} o] ¥l E (auditing event) cpython. run_module& WA A YT

o B7]:

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

PEP338- BB S AT ez A7)
WA WA _nain_ AN 2ES AR A7A o EL AT 4 sl
WA 34004 HA: o] F FH A= ADF U
F2 U (sys.stdin ol A BHE A5rch £2 Aol Hdold, i EAA LR 44T
ek,
o] FMHE FW,sys.argv ¥ A HA S 4&E"-" o] Hil, dA tdE 2|7} sys.path & 50
279U
Q1 2} ¢l o] ZHA} o] ¥l E (auditing event) cpython. run_stding T A Y}
<script>
script o] B ghol W F=E AP th. script = ol W G oY __main__.py FLo] EojU=
4 Chapter 1. @& =1} 2t4
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Qe e el _main_.py H9& ERSEp HUE ezl AL A2 A= (Rolo )
of oF ] .

o] FAE 9, sys.argv o A HA 245 WY SolAM FAN 2T HE o]Fo] FUTh
£aYE oo shol W S A AW, % LS ERE A E 2l 7} sys.path I
Az Rato] 2749 3, B _main_ BEE AW

~2YE ol 2o AH Y taip $U S /el AW, 22U E ol 0] sys.path o A HEo
Z7tE a1, sl A9 main_ .py -4—%1 2 _ main_ EEEZ A3SYrh

IS AR SHE sys.path7F 23 H E ¢ &g 2] U AFR A site- packages g g g & 23314
A AT REo N 23 HES AT 5 Y5 Uth BE PYTHON* &7 4= FAF U Th

filenameS QALE 7FA} o] ¥l E (auditing event) cpython.run_fileS A3 A AUt}

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

olr

Agslo) s FHS FA 4o, i 7F FAH o2 ABH 1L, sys.argv[0] € W 22 ("") o] 1L,
[e)
o

A Y& B 27k sys.path o Aol F7HE Ut 3 ZHEFANA A 7 A

(rlcompleter-config

E FxsHR), | &4 HslaEe Aol 2w o &gt g Yt
o B7):
tut-invoking

WA 3404 A | A sl AR 2w 43

——version

st M MBS 25 n FRUTH 29 & o2 24Ut

Python 3.8.0b2+

5 9 AR5, The s 2ol MEo] BE 27 AR E AP

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

WA 3.60 F7}F: -vv S A.

113 J|El SM

-b
bytes Ubytearray & strid, bytesE intd v & u] A& dYch 40 FH Fojxd
(-bb) A HE FYTh
WA 3504 WA bytes & int B E FLF T}

-B
FOAOAAY, FoHS AA BRES YXTE T 0 .pye FLE 283 A ¢F Yk
PYTHONDONTWRITEBYTECODE & ZFZ S A L.

11, ¥ = 5
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——check-hash-based-pycs default|always|never

Al 719 Lpyc 3D Y] AS 52 Al o] U o). pyc-invalidation & 323} 2. default & A2 A3}
W, AAF3 0] A A A Bl E BE A 54 & 713 9| mlof 2} 5 4 ol A LT,
always 2 A3, ZE A 7|0 .pyc FLEL, AAF A v HAAE S 71 A ¢, sl F A
ol thal §E4 0] AAHE T never 2 AR B, A 719 pye HAL AT £ o]
sl F&4d o] AN A 5T

B aEm 79 pye 319 o] o] §4o) dFL 0A ey

-d
A U A 285 AUt (AT Y 4ol wet A2 7S 98 715 94U Th. PYTHONDEBUG &=
F2IAN L

-E
AAENE T Y= EE PYTHON* 87 W45 FAZYUL, o & 5o PYTHONPATH 2
PYTHONHOME.

-i
2T HETZE A AA JAAZ AGEH AL —c F4 o] AHE ﬂ ,sys.stdin 7} H{W]| 2 H o] A oF&
s, A3 el 58S A% So t3}s BT 2 ?J?J\J T} PYTHONSTARTUP T+ L 1%
%}—GHE}.

JRAL ~AYET ol g YA D u) A W} 28 EYlo]| 28 AT ol 83+ A5y

t}. PYTHONINSPECT & ZFZSHA Al L.

-I
A8 REg shol i APTIh o] AL EF ESsE EAH o2 AT Fe) weoA
sys.path = 23 Y E ¢] &g 2] AFE ALY site-packages T HE 2] & £33} K] g5yt &
PYTHON* 37 W5 FAIFYth A A} o Z =8 Fhshe A2 BAsH7] Al 37 Al dhe]
R3hg 4 g%k
WA 340 7}

-0
assert =2 __debug__ ] kol thet = EEAAZU .pyc FAA Sl Lopt-1 & F7F
3] ATAE (vlo]E F =) 519 o] %% —Eri}qq(PEP 4882 ZZ3HAM| R). PYTHONOPTIMIZE
= x]—z-g]_/d AL
#3504 W7 : PEP 488 of w}2} .pyc s B & AU

-00
0B A8HILFLEGE AT pye S o) op-2 & F/lshe] Ao A(vhol=
FE) LY o] F2 FEHFUTH(FZE PEP 4882 =2 6H4| 2).
WA 35004 17 : PEP 488 of e} .pyc 3td B AT

-q
i3y REqXAE &AL WA HA A E FASHA] 5 U T
WA 3.20] 71

-R
HA] F 23S HUth o] § A2 PYTHONHASHSEED 37 W57F0 02 AR H 3ol v 2347}
5T A A9 e 7840 2 B4 s 7] HE U ok
o] A ¥l 9 stol M A&, o] o] Al T2 35 AA, str} bytes AR 2] __hash__() 7‘01
AST + gle G E (£EGal)) FUth 7N SolH Z 2 AL Yol A A4 2 F A= A gk
HEE 5] = glo] A Ad o= o 58 4 g5yt
A A9 B A58 AEE oz M el T4 45 H e o) BYES RS
e = Au| 2 AR st RS E AFeH7] fe A G Uh ZFA S U482 http://www.ocert.org/
advisories/ocert-2011-003.html & ZFZ A A L.
PYTHONHASHSEED = S| Al A|E A|Z 8o ZAZFS AAST 4 A A Tyt
WA 370 A WA o] FAL U+ FAIFEA GFUth
B A 3.2.39] F7}.

6 Chapter 1. @& =1} 2t4
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-S
“I 2 *f site-packages F|ZI= =] & sys.path o] F7}3A &5t
o B7]:
PEP 370 — A}-8- 2} site-packages T] 2 €] 2]
-S
site RES| QEES} o] BE o] £HSIE sys.path 9 Abo|= o =4 222 w4 th
Edsite 5o A2 QEED WE of 242 W BAYNYUTHE A7 S AstH
site.main() & EE34AIL).
-u
stdout 7} stderr 2 E 75 ¥ 3 5} A] == vtk o] 34 stdin 2EJ o= FF2 v A A
i g
PYTHONUNBUFFERED & ZFZ3A| &
W7 37014 W7 : stdout 7 siderr 2E A 0] BAE AL oA W3 W H A g
-V
2Eo| 27|32 wnict ”ﬂ/\W S dste], 2=d AL H oY W 2E)E AU F
FOAH™ (-vv), BEe AT of AAE = 2 abdol th g mA A E A FUTh S5 Al EE
Ao o3 AW T AFIU T} PYTHONVERBOSE & 23] Al L
-W arg
Aw Ao]. sholWe] AT A= N BABO R sys.stderr 2 AT HAIAE AT At
A WA A S AL oS3 ZE T
file:line: category: message
AEAow, 7 AR BASE 7 as Auie B WA AAH U o] FAES AT A4 NS
Ao g,
s W &40 2ol & YgUth A7t F ) o) o) S YA npA v 2 A s
A9 o] 2P UTh SEAA e AL FAPGUT AT, H 2 AR 2L )
FROHA| 9 g Aol B A WAIA 7 = HFH UTh
7 1= PYTHONWARNINGS 37 W49} sho] W =& 728 Yol A warnings BE-S AFR 3| A] Ao &
4= A5t
- x|
N4 e AL TR A HEE RE A7) B2 54 4L AU (22X o
NEAO T PAE L FREAE)
-Wdefault # Warn once per call location
-Werror # Convert to exceptions
-Walways # Warn every time
—Wmodule # Warn once per calling module
-Wonce # Warn once per Python process
-Wignore # Never warn
NA 0] 5L ASH £ 5 9T (o, Wi, Wd, Wa, -We), AH ZelE = o] B A UG AH o] FOow
3 A g o,
ZLA) 8F W] -8 2 warning-filter 2} describing-warning-filters S 3% 3} A &
-x
228 A AR & AU FHolA, 2 oY P49 #lend & AHEE = A Fth o] A2
DOS A& & (hack) & 13 A P}
-X
FTEEH U S 3 ks o] itk CPython e B} T 22 Fhs 3 b el
Ytk
e —X faulthandler = faulthandler S &43}3t};
11. A3 = 7
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e —X showrefcount = Z 213 0] Z1} %"]""Hﬂ JHE
Iz IAFGALHA MR E5 S EEF o] A

e -X tracemalloc 2 tracemalloc EE2 A&5to] gfo

Elol 4 ztzte

s

m{m
L
ﬂq

|

tracemalloc.start () = ZRIHAL.

* -X showalloccount 2 Z 27 o] Tt o 7 gts 2
2 glo]# o] COUNT_ALLOCS ©] o] & A2 Y=g ¢S v 253}

=]
e X importtime 2 ZF YFEVI Gulr} L3 AH =X EO:"T:TL]D} EE olE
o

_|\1
2o
o]-)lﬂ
b
fr
i

5 =2 A1 (F
= T o
HE A2E 23, AA A EFH dZEAL) S AU S 2= S8 2= :L‘j’“"ﬂ*‘]
ol AMA g AdFol FAHA L. €A A A H S python3 -X importtime -c

"import asyncio' YUYt} PYTHONPROFILEIMPORTTIME & FZ 3 Al L.

2] & FAAA, F

Y2 A=Ak 2 ‘03"/]3}
Avne) 89 382 ST,
NRA T AR HZ T A 2 A9 28 o] 2o A LTk, NFRAME Z# 19| £ o]
2 e 2 A S A &S -X tracemalloc=NFRAME & ARSI A L. AFA| S H K =

AU ol 2

e —X dev: CPython9] (/& RE)Y & A3} A, 7| B A o 2 A 3)517] o= v v 2t 271
@ﬂ@@ﬂﬁ@%gEﬂ%W4iE}iﬂeﬁﬂiﬁiﬂﬂ“ﬂdﬂ oFotof g o}
22071 ZAH AL vk Al 2 AR BAT ok ARA RES] Fohe T BHUTH

- —-wdefault A3, default A1 TEE F7Fg Y}
<]

- W2 @At g1 T2
SH Al 2.

- ZE Ao FolH EFo|2AME IS EE faulthandler EES
— asyncio H{H I 2= & A3}t

- sys.flags & dev_mode ?]EZREE True & A h

— 10.I0Base I A= close () dYJ=E =1 Ik

e

o —X utf8 L &g AA AdEFHo)AE LI UTF-8 REE FA3lslo], 7|E 24 9 ne
WA FUTE -X utf£8=0 -2 PA|H O 2 UTF-8 REE v &3t (284 ko A5

2 343 w2 2. AA B YRS pYTHONUTFS S FR I AL

* -X pycache_prefix=PATHE .pyc J}¥4& FZ= Eg tj4lo A&
st= Y Ego 252 It} PYTHONPYCACHEPREFIXE 2R EHA A

T3t sys._xoptions G EE E3 Y9 e ALt 23T 5 YEF T

WA 3204 WA —x & Ao] 2715 Qs oh

H A 3.39) -%7}: -X faulthandler 4.

B A 3.40] =7} -X showrefcount 2F-X tracemalloc ZA.
B A 3.69] 37}: -X showalloccount =A.

WA 3.7 37} -X importtime, -X dev, -X utf8 3A.

A& th: PyMem_SetupDebugHooks () C 34~

et

i
it

=

B A 3.89] 37}: -X pycache_prefix SA4. -X dev 4L o]A| io.I0Base I} Z}of A

close () 92| & 21 3 th

1.1.4 AISsiME ¢ El=s M

-J

Jython o] AF&-3+7] 18] of ok= 145 LI o},

Chapter 1. @& =1
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ol &4 W %% 3}o] %l 9 %75“01] TS FH,-E9t-10]99 W & 29X H WA AP UL

%%}@o E 29 A 78 Hgo) S A= Aol A dyth

PYTHONHOME
B ol gtolBy o HAE HAFT UL JEHSE, glolH Y8 & prefix/
lib/pythonversiond exec_pr le/lib/pythonversion oA AT =4, prefix &}
exec_prefix= A &A Ao, &t} 7| EZFS /usr/local YU T}
PYTHONHOME ©] 3hue] tld el gl & A AT H, 1 k2 prefix @ exec _prefix & 25 Ay
t} o] 5o &l o2 S A A SE W, PYTHONHOME & prefix:exec_prefix 2 ARSI L.

PYTHONPATH

EE ode) 7|2 AN FRE BAEUTH P42 A PATHQV‘*HDP Stut o] 4] b E 2
=] os.pathsep (Cﬁl% Eo], frdadM e 28, A=A AN EE) 2 FEF YT
EASHA S v dE s 2868 FAFH Y

duk o e e 2o &, N PYTHONPATH A E %€¢%°lﬁ4+c % Astdd ¥4 <=
Eoetezip BHEE 7HElE = YFUTh B REL2 zip LA YEE syt

ZNE AN AZE= AR &R oA 0k dHA O & prefix/lib/pythonversion® & A]Z-g T}
(%19 PYTHONHOME & 3% 6}/\113). A} PYTHONPATH o 7Fg Yt}

ol At = <lE] 3 o] 2~ Z 4 sloll A= PYTHONPATH %oll AM ZAZ ol 371 v &g 27}
AdEdnh 24 FrE sl JEZ ol A sys.path 2 228 5 syt
PYTHONSTARTUP

o] Ao 9L 4 9 7Y o] Folul, A EoE7 o3y RE BAH | A0, 5
sho] 2l B3 o] A Let. o 34 %o| AW = A3} 22 o] & Bl AAH 2 2,
o 7lol A Aol = At YEE B AA % Aol A 2= AR 5 AU Th of Thelel A

ZTEITE sys.psl B sys.ps2 & &Fsys.__interactivehook_  E HIE g U5
7

oo
o
dlaﬂ]m

filename& QAZE ZFA} o] ¥l E (auditing event) cpython. run_startups YA 7

PYTHONOPTIMIZE
Hlo] YA 2 FAE R AAsHE -0 F S AR S AR} 25Utk A2 235, -0F ol
W Aot Zi-‘/‘r%f?‘%r/}.

PYTHONBREAKPOINT
2999 402 124 A2 27U E SISl 20180 058 I HY. T RE LG
2Eo] ¢ O]J.LE = ‘G'oﬂ = 2 YAEZDb breakpoint ( ]./]‘O‘H TETE= sys.breakpointhook ()
o S el AWt A GAAL W EAGL A, 5 (pdbset wace) 9 55
Ut BAFE (0) o2 A3}, sys.breakpointhook () & 7]H 2L o} R A% 3}A] ¢4
S A dhgh ety T

W 3.7 F7}

PYTHONDEBUG
W} 917 b BAGE ARHE, o FAS ARHE A% 2EU A4 AR, oF o
W A s A3 ggych
PYTHONINSPECT
ulof 917 ke FALE ARHY, i FAL AP A% 2EUh
=
=

oM,

i)

=
=

il
ﬂJ

o)Wz ZzaN 28 A AA REE JAE 7] Y5, os.environ & AFEE| A Thol W T =9
ﬂﬂT@%$E%%qq
PYTHONUNBUFFERED
Hjo] YA A2 EAEE DAY, ugAS AR A 25Ut
PYTHONVERBOSE
Hlo] QA ¢h& ZAd 2 ARG, v S ARt AR Z2SUTh B-2 AHSHH vE o

W A Qe s AT 25U

1.2.

i
oY
rII
1>
©
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PYTHONCASEOK
AR W, ol 8L import FolA tha BAHE FATLE ol AL AE 208 Xol A A5
Jeh,

PYTHONDONTWRITEBYTECODE
Mol SIA S BALE AAAY, o AL 44 RES YLE F 1) pye A A7 LT
ot 5eAe A AT A% 2T

PYTHONPYCACHEPREFIX
AAE, gol & 42 E] e _ pycache T EE | thalof o] FEof §) CR=
Ed .pyc LS &t} o] AL X pycache_prefix=PATH S4& ]zé st= A3
Ut
W A 3.8 7}

PYTHONHASHSEED
o] A7t A= o] YA AL random 0 &2 A A= W, str3} bytes A A Q] 3 A] A| = ol P47}
gk
PYTHONHASHSEED 7 A% ko 2 ARE W, A A5 A8 & B9 hash() 2 A4 912
2R A= AT,
EX2 Az AHA o st Az HlAES T2 o] F 2 BHE 758 ) A& 583 A L shol A
Z 2N~ FH2HI S AIG S F
A= 10,4294967295] Y 2] A%
WA 3.2.39] F7}.

PYTHONIOENCODING
Az EE A3P3}t7] Aof o] A o] A=, stdin/stdout/stderr o] AHEH = AT FL A gt
EH L encodingname:errorhandler & /i], A Urth encodingname 3 :errorhandler &
2 B A8 AgolH str.encode () 0117\194 22 o dyrh.
stderr®] 7%, :errorhandler &2 FAF UL A 2] 7= @4 'backslashreplace' YUt

WA 3404 WA encodingname F&2-2 o] A A=A QI T}

A 3.691 4 ¥ 7 : Windowsol| A, PYTHONLEGACYWINDOWSSTDIO & A A 3}A] ¢k = 3l th 33
< T A 01 He2 AAE QYo FAF UL 2+ 2E-ES 53 givd A 9 5t g3}

sholzm i AR WA FTh

PYTHONNOUSERSITE
AR, sho] W2 A2 = site-packages SIFHI=12| & sys.path of] F7}3FA] 5 U th

o B7]:
PEP 370 — A}-8- 2} site-packages T] 2 & 2]
PYTHONUSERBASE
python setup.py install --user o|X] At& =t site-packages === 2| ¢] % &%} Dis-
ttils A% A& S AFe7) A AL A CIels === = S Ao
o 1]
PEP 370 — A}-8-Z}H site-packages T] 2 € 2]

PYTHONEXECUTABLE
ol A3 M7t AAHW, sys.argv[0] ©C HEYAS T @2 g ohAel o] grez Ag Ut
2 OS X ol A vt 25 gy o

PYTHONWARNINGS

A} FSIIT 4EE 728 BAdE AF38, 0 ole W AP A% 2EUT
B2 512 Re 9t BE L 2= ofd B Kok S AFYTH

Y e AL ZRA A BEE BE AR R27 54 442 A8 gUThaRA gou
NEAHoE T JREAE):
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\RNINGS=default
\RNINGS=error

Warn once per call location

Convert to exceptions

Warn every time

g Warn once per calling module
\RNINGS=once
NINGS=ignore

Warn once per Python process

HO¥E Y Y W W

Never warn

Z}A) 3F W &2 warning-filter 2} describing-warning-filters & 2+ 314 A] 2.

PYTHONFAULTHANDLER
o] 37 HgTtvlo] QA e EAYE AAF M, faulthandler.enable () ©] A& Ao &
i 3l= SIGSEGV, SIGFPE, STGABRT, SIGBUS:lE]7 SIGILL

g4t dtojd B 1é‘i‘%]

A]zg A8 71E A XY
WA 3.30) 7}

PYTHONTRACEMALLOC
ol &7 Wbl o] A AL EALR AW, tracemalloc BES AHgsto] vfold v R 2] &
FFAZ AL A5 g2 2R Efo|awo] AE =AY 28 d YUt A& £,
PYTHONTRACEMALLOC=1 2 7} 29| =& d W2 At A3 A B = tracemalloc.
start () & ZRIAA L.

WA 3400 F7}

PYTHONPROFILEIMPORTTIME
o] 37 Hrluo] YA e EAd 7 AAEE, go| W ZF JdzE A= A 7HS HoF U
ol=4& ZoA -xX importtime & AA3I= A F&s] THUTH

WA 3.7 =7}

PYTHONASYNCIODEBUG
o] B Wt ulof QA 2 FALE AHHW, asyncio BEY W B

B & 340 F7}.
PYTHONMALLOC

gtold vl e S gAE A U2 S A FYTh
glo] o] ARg-oh= vl R 2] SIS A Pt
e default: 7|2 28] &2} S AL oh

e malloc: & % 9 (PYMEM_ DOMAIN _RAW, PYMEM_DOMAIN_MEM, PYMEM DOMAIN_OBJ) ol

A ColB 89 malloc () T4E AT

* pymalloc: PYMEM_DOMAIN_MEMI’/} PYMEM_DOMAIN_OBJ % <o A pymalloc &FA} & A&
5}3, PYMEM_DOMAIN_RAW ¢ QoA malloc () T4E AL ?&14 th.

EEEEERELNES
 debug: 712 W2 e] B} o) TW 5L Ao
* malloc_debug:malloc 3 ZX 9 U I = A X g}

q
=
X X faulthandler A7 =53 )

[
i
et
ox,
ot
)
<
I

* pymalloc_debug: pymalloc ¥} Z A% vy 2 £ % A X g}

7] v 2 2] @7} 9} PyMem_SetupDebugHooks () ¥4 (ko] 4 W L2 FBA o TW 1 &<
@ﬂ@ﬂﬂﬂi%iﬂw&

WA 3704 WA "default" @FAE Z7H ST
H A 3.69 —%—7}.

PYTHONMALLOCSTATS
Hjo] A ke FAEE HAAFHM, vto] M2 A 22 pymalloc A g o] JAE wjnic), 2181
% 5% of) pymalloc Uﬂ-‘?—ﬂ Gzt o] TAE AT

PYTHONMALLOC 37 W45 A3t C E'% 2289 malloc() EFAE FAZ AHE3HA W,
pymalloc A §lo] ﬂJrOlz*i% T334, o] W4 FAIFH YTh

1.2. 87 HA 11
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W 3.6004 M7 o] s oA M REE Aupdd soldoME AHEE = 5T oA

PYTHONLEGACYWINDOWSFSENCODING
Hlo] YA 2 FALE AASHY, 712 L AR QTG ol REE 3.6 o] A9 g2l (mbes
9} (replace’ 2 Zt7F HEH Utk 232 ¢ko W, A} 7] 3k (utf-8° 3} (surrogatepass’ 7} A& t}.
o] AL 3l A3 A 7o sys._enablelegacywindowsfsencoding () 22 43 EH 4 9
Yt
7HA A=

W 3.600 7k AFAIEE W82 PEP 5298 FE A Al 2.

-

ofy

PYTHONLEGACYWINDOWSSTDIO
ulo] 9] ke ¥ AL AR, A £ W79 2H/E ASIA Utk ol AL fUnE
A7 -8 Aot oA B4 24 2 ol Aol g Q2 ES o u g,

o) Mpt EE 2EYe] B4 MNE BRI A A B (hd B sholzg) 39 TAH
Y
84 A=
HZA 3.60 F7}.
PYTHONCOERCECLOCALE

ooz HAAEE, Fvlo| W W & S8 z2 7o) § AA ASCH 7] ¥t CS} POSIX =AD&
X T 53 UTF-8 79kt ko & 724 WkstA] ekt

ol AT A A AL (E=0
A= A ¢Fal, LC_CTYPE HE of
ASCII 7] 8}e] PoSIX EA L o] ¥, 5to] A CLIE= ¢ E

Hpo] £ 48= LC_ALL 2AIYE
°© ALl AY HA A
=3}7] Aol LC_CTYPE

e C.UTF-8
e C.utf8
e UTF-8

olE s ZAY B F stE A= ol AEstd, Fhol HER o] 27]315] 7] Aol LC_CTYPE
A HTE A 22N Ao A AAEE] AP YTE o g A 3t A Z g E A T2
A2 AYE = oE 2AD A4 74 24 (7} GNU readline 2tojH e 2]) 7t &£ &
Ae Ao g, AE AAS FA C 2ALo] ofd A S 233t A4 Thol A XA Y
locale.getdefaultlocale ())&t ozl XA T2 A A A E (o] ZEZAM A7} o] A QE
ZEHE AYPst=A]of AR & 5 dFUTh

oSt 2AY F sttE FASHH (FAIF 2 U Y FA A 2AY ZA ¥4 2 &3l) sys.stdin
I sys.stdout o 3] surrogateescape o & A8 7] & A5 o2 A3} (sys.stderr
EoE 2A YA ¥ backslashreplace £ A& A FUTH. o] 2EF] X 8] 5232 FAAH
PYTHONIOENCODINGS AF&3te] tha| 3 4 95y th

¥ 2 S 3l PYTHONCOERCECLOCALE=warn & A A 3A, 2 A4 A Aol dojuAY, 2
P2 ok FA WAL LT 2 A o] gho| A HEFY o] 2718 uf] o A8 A e o]
stderr A1 WA AE E YT}

T 2A YD ZA Aol v A4S A A4t At 2A LS 22 X w5, @ A A] ASCII 7] vt
BA LA PYTHONUTFS & 7|2 A 0 & B Shg of 7o 5}4 A 2. QB 2| 7} A| 2~/ QE] 3 o]
2of th3l UTF-8 th4loll ASCIT & AFS3HA 3t ©, = 7HA] 7]5= B v &4 A1 A oF g th

HeA: R

=

H A 3.70) F7F: AR @ W) 82 PEP 5385 F2SHA Al L.

PYTHONDEVMODE
o] §7 W4k wlo] 4] ghe EAAE 445 W, CPython (% =) T BYTEUE K dev
EREE RS

B A 3.70] &7}
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PYTHONUTFS8

12 AR, deze|E e UTF-8 R =7 &3t g Yth o] REolA = A 2A 4 Ao 4
flo], Al~dl ol AE] | o] 2] BlAE JIFY O UTF-8 o] AHGH YT

ol Hu= vyt

e sys.getfilesystemencoding () < 'UTF-8' & HIESHtH(ZAIY AT QF L2 FZAHY
oh.
e locale. getpreferredencoding() L 'UTF-8"' L S tH(EA Y A7 YL FAH

a1, 9] do_setlocale W7} 4= OP—‘jrf’d 37 AU Th.

e sys.stdin, sys. stdout sys.stderr EF €HlAE QI 07 UTF-82 A3}, sys.
stdin ¥} sys.stdout 2 surrogateescape |2 A E] 7] 7F &3 E Ut} (sys.stderr
2 712 2A Y 94 B9} ZHo]l backslashreplace & Al AE3U ]

o] 3t 39 == APIS] A S 2 3, thE A9 =5 APIE o} & 7|2 523& 33
e WH Z 2L 3 Wy L IdH L UTF- A I Y2 AHR St HlAEZ OF
e 0s.fsdecode () 2 os.fsencode () = UTF-8 Q17 Y2 A&t}

* open(),io.open(), codecs.open() & 7|E&A o7 UTF-8 A ZJ L& A&t} 18,
ol 52 7| EH o2 o A F strict o & x{fﬂﬂ 28327, vloj g slUY L BlAE RER
e ot T= < E = vl ol B 7F A = = thAl ol ] 7 A g o
UTFE-8 RT oA & AE" AR L pyTHONIOENCODING & A2 4= 5 Ut (7 2 249
A4 REof A2} i 7bA] =),
0oz dAsd, Azl = 7|8 AL A Rz Agg Ut
thE RE o] 1A e EALR AR, o 2788k 5ok ol 7h A g o,
A =A Dol @l AA ASCIT 719 2 A A

o] &7 W7t A BAHA oW, AH=Z
(PYTHONCOERCECLOCALE oA AE3l= A ) %E] , ZA D A WA o] v & s s At
= /\P%ﬁ‘bl"% o] gk Eﬂ AA ZA Lol A,

A A A e o ABme - A 22 A
WA Ao w 18 517 Beh AN A e B, AE T EE 7] BA o2 UTF-8 RES 243

gyt
~Xutf8 FAHOZE AR 7153y T
WA 3.70] 27} A4 8 U 8- PEP 5402 22314 Al

i)
[kl
r]r A
i)
T

_VE.

MWE
1>

s

o
m oL

[.-0

1552 A5 2 st Ae] U1 el AR Zvt A% U Tk
G

1
oX,
)
E
L
5
rlo
[>

Al o R E Qg o
ol 6] i th-pydcbug M= 4152 45201 oF S

PYTHONDUMPREF'S

AR Y, shol AL AB L HE TR Fo= Aoyl AX 9} FE A4S G
g}o]H o] ——with-trace-refs 9 E SO Z F AT g o]oF T}

i
oY
rII
1>
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CHAPTER 2

C
1>
MK

\'IJ
HHI

O| M ZFO|M ALESHY |

21 Z|4l B{FQ| mo|M LHe{dEt7 |2 AX|

211 2|sA

Sho] A& B R4 el W Egko] Abd AA5]of Yom, b BE RelA )7 A2 AT 5 AUt
ez A7) Aol gl ol ® 7% A8 S AL 5 AFUTh £x0lA H A WA Tol WL
A A AT 5 A5

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

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

http://www.slackbook.org/html/package-management-making-packages.html Slackware A}-&2}-&

2.1.2 FreeBSD2} 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 S0] 1386 A-&AE o @A Tl W 25,1 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

OpenCSWol A Stol & A<

= AFUTE T WAL goj#lo] 9lom, o & 0] pkgutil -i
python27& AX& 4 5yt

2.2 1lo|M =517

B

CPythonS A4 A Ysted, WA 225 d5Uth JA B A 225 YA A £ clone & 4
As YT (I A ol o]ut ]']—Eﬂtﬂ cloneo] I 2 gt}

ZEAat dugos e 2o Yo TP

o] A E 2o R E o 9l= README.rst 3 of

rlo

Z ol oo 4 AT R ALY

A3 : make install< python3 HFolYEl & Qo2 AY 714 & 5 5 Utk wElA] make
altinstall make install W4l A& 3}E=0], exec_prefix/bin/pythonversion %t A X

347] W g ek,

; prefix (${prefix}) &} exec_prefix

A A A ;
i EEEE EEERE R Pt

e EE =R o[

exec_prefix/bin/python3 REEREREEI
prefix/lib/pythonversion, EF EES el vdH Y A4 A A
exec_prefix/lib/pythonversion

prefix/include/pythonversion, glo|H &AL dsl e Z el e E WSt d 2
exec_prefix/include/ R AEFRE gL £33E= g HE 9 -7974—,4%]
pythonversion

16 Chapter 2. R:A ZZHE0|M THO|M ALE 57|



https://www.opencsw.org/
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
https://github.com/python/cpython/tree/3.8/README.rst
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24 TSAL|

fu2olA shol A ~aAEE 47 e, A% 52 o of BTk o & Sol, o] 2

’$ chmod +x script

a2, A YES] kel Ad3 MY (Shebang) €5 FF U F2 AE2 U7 olF5 Ut

’ #!/usr/bin/env python3

ol e patH AA A Thol A AE T2 E S AT T, AR

o] L

T =
Jdo DE SlH=Z 2 AZZ /usr/bin/python3& 3t= I Q3o & 4= JAFYTH
o] ~2aHEA A HH S AFRSIE W, subprocess &

nﬂn
m{o
i
>
>,
to

2.4, TS AL 17
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CHAPTER 3

2 =0 AM Zfo|M ALSSH|

o] £ A= Microsoft 950 4] 5ho] 412 A& uf SFofor F AE-$ =74 S0l 3 | 2.8 AF e
A BEE vk

2o Y2 A 2H T A A G, AE-foll& Al2F 2 Y st A X 7t £3E o] 1A g5
o} Sol Mg AL 5 9l %, CPython ©-2 5 5 ¢k W E ] ¥ 7o) o8l A A 2218 (MSI
A7) & AL T U o) A 2232 F2 A AGAF AR Sk A B = EH 9t
ool 12 2] o} FA AR A Thol M A A F7kelr] A AQUTh A 22 el A 2w
EEASAS AN AT 0o, S8 22O 2H w25 98] B =9 ZIP 5t o] AlFH Uth
PEP 11¢] | € tf &, o] % & ]2+ Microsoft 7 Z ;M F o] BgE A A e 207 7 ? e A
SHAER A LG o] AL 401“*38#(01)1&‘: Vista o)< A/ 4= SdUTH A= XP A H o]
92310 shol 4l 348 WA SA L

el

Microsoft Store 7 7] A= 23 P E 9} 9] 7] A & A 6131 IDLE o] L} Th2 7} 374 2 2831 o] A 33l
ghol o] Zheket AUtk A= 100] B3 Auh ohE 2 IS SR ¢l b A A X T
T AFULh =g o]l I =7 E AZE] S e A HE S ATE
o

nuget.org 9 7] 2= A% A &3 Al 2§l (continuous integration systems) = 7
A7 A g WEs At 2aRES AYete ol AT 5 YA T, ulo =T 5 4

=77k gtk
R = EEEEEENEEREE R EEHEEDUE S REE P LR DIS]E)

Ytk
F AUk sol A
P B E PN

3.1 MM dX| =Z=2H

3.1.1 AX| CHA|

U] 7o) slo] M 38 X =& S URET S AFUTH- 4432 EQL 4N E WA JHZEHE
Aot F7HA. F AA =52 Zau(web installer)& 2t 27| th22=oln, B3t 74 A5 A5 02
t2zegyrct = elol AX Z 21 (offline installer)ol = 7] 2 Ao L3 FA Q471 T3 o
olotq”‘;“;q 7]*L‘%H"H AU Aol oYtk AA F HEEE I5t= thE HH S



https://www.python.org/download/releases/
https://www.python.org/dev/peps/pep-0011
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AA Z2IWs AT T, F 7] F4 F otuE A" E o syt
&5 Python 2.8.0 (64-bit) Setup — 4

Install Python 3.8.0 (64-bit)

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

@ Install Now
Ch\Users' ol 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 ) S A =A3}H:

o &g x}(administlrator) dFeE=gHsUn(C
Av BE AHEARE S8l T_J—T% zhol A |4

» shol o] ALgA} Tlel el el o] 4 X1 ek
2 7

il

o A= & Tholxl AA e A o] A] st Fado wpet A A gyt
« XF olBy e, HAE 29 E, A4 Dpip7t A g Uth

« AEstd, A g g g7t patae] F7HE Utk

o HtE 7}7]= AA AR AP Al R ZAIH U Th
( Customize installation) = A &3t H A X8 7|5, Ax] 4] 2 th& FH A4 & &Y
AFUTh g A AZolvtutol el & A A et d, o] 54 A3l oF ?:MD}

E AR} A2 S 43312 ¥, (Customize installation) & A1 €l

o HEAAE Sl FAS AT o T 4 AdFUTh

* 3}o] %2 Program Files U] & & 2] of] A %] Yt}
¢ & 9}o] W @ 2] = Windows T] & B 2] o] A2 Ut}
Fol AgA 7S AHTE 5 dFUT

o
2
)
ok

o
n

ghol B g ulolE I 7 ALA AtdE 4 AUk
3t 2] Y d e e 7k Al~ | patHe] 70 YTt

AAT BRE AN AEE S DS T

0
.
(

ke

o
M@ AN
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3.1.2 MAX_PATH H|St x| AH5}7|

PEfe dAH R F & Dol 5 26042 AT U ol o] Bt} 1 B 2& 2 A (resolve) = A 3L

ofl 2] 7} 34 3-& <] 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\FileSystem.

o/ open () #4, 05 B B th ] the A= 71%0) 200400 2 E WobE ol w MR 5
9% 2 Fh T}

A% FlE, 27740 oA ek
W2 3,600 4 W7 : 7 B 2ol et 2| 2o sho] Aol A 24 3}= QiU T

3.1.3 Ul gio| dx|5}7]

AA 22 UM A8 5 9l BE AL W SAME AT 5 glofA, 239" & 47
2o AR AT A4S glol o AFE M HAE EAL 5 =S FuTh ol FA2 IR
718 5E WAsy] A8 UIS dAleHA] ko A4S = 5yt

A2 223 UIE 443 5713 gol WS A5 o g2 dAse Y, /quiet w4
AT e ﬂLﬂHZl v W5 oY E AL FAISHY Eﬂ, /passive &
Juninstall SALS ADalH gho] W A AS 2 A AT T2 EJ} BAFH A

2 RE &H L name=value® AZH Ut} o7
N52 BABNLAR L EL A2 AU AR 53

31, MMl X =20 21
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O|E Ay 7|24k
InstallAl- | A]2" AA AXE £33 | 0
1Users t}.
TargetDir | A %] T = H g InstallAllUsers ol e} A1 81 U Tf
Default- EEARR A A XE s 7]E | sProgramFiles$\Python X.Y 22} =
AllUser- Az o]dE g $ProgramFiles (x86) $\Python X.Y
sTarget-
Dir
De- A AFEAF AR A2 E 3 | sLocalAppData%\Programs\PythonXY T =
faultJust- 718 Adx odE g $LocalAppData$\Programs\PythonXy-32 & &
ForMeTar- $LocalAppData%\Programs\PythonXY-64
getDir
Default- | Ul 3EAIE = 718 AFE AL | (W] U2)
Custom- A A Az o dE g
TargetDir
Associ- HAE AxEgodgddd |1
ateFiles 4< By
Com- 2EE pyH¥8E pycE A |0
pileAll I3
Prepend- A2 A Scripts HEEE |0
Path PATH Oﬂ =78t .PpYE
PATHEXT Oﬂ ZF7Vghy ).
Shortcuts | A X =¥, Iz E, A9 | 1
/] 2 IDLE] tf g+ v} 2 7}7]
5 U&ﬁ‘% o}
In- stol A mimdS AXFUTH | 1
clude_doc
In- g1 vfel g & XY | 0
clude_debug D}
In- Nz s| e o) etol Bl & | 1
clude_dev | A XxgYt}
In- python.exe2} #H I E | 1
clude_exe | = AXgYtch
in- TET g Aol AAE A |1
clude_launcheg] ] t}.
Install- REALAE N A= 2 | 1
Launcher- | 3}o Wd HAE AAFUch
AllUsers
In- FEepolBY S RE |1
clude_lib | 2 A3}
In- HEZ A FH = pipsetup- | 1
clude_pip | toolsS A X gt}
In- 7 A& (hpdb) & A X7 | 0
clude_symbpls T}
In- Tcl/Tk A Y IDLES A X%t | 1
clude_tcltk | Yt}
In- EZ golBYFH HZ2E 29 | 1
clude_test | EE A A&t}
n- R0y ~agES AAF ||
clude_tools| YT}
LauncherOnlyH ] ¥+ A x| gk th o] AL | 0
Rl o g AR 4
Fuh.
Simpleln- HEBO M UIE v A | 0
stall st
Simpleln- | ©<eslE A X UIE AR ol | (B L)
stallDe- FEAE ARE A} A o] H A A].
scription
22 Chapter 3. 2I=<20{|A{ T}O|’M AF235}7]
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o & Fol )%, A2d AR sol A AXE 283 AT Y, (FelA AR FY L ECA) b3
WYL 8T 5 Atk

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

AATFHAE 29 E Glo] o] o] AAE ARS FA AN L 5 YES, TS FHOE wpE )2
AZE % YT o 2 e w3l e 2] 0 4 7F FAIS T AFS A F o) 7 5§54 ghuIth:

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

(AAS kst 91 A2 = A, A7 239 A" A X7 QS off, AR A A Aol
AgE ol 78t Al L)

Ao dd 42 A3 9437 &7 unattend.xml o 2tE= 3t 2 A&
AT T E5S AU Fol o EFRER AT, 7?%1} 7;5‘%
HAER AlFE g2 A TALR dol dsUth o] AA I 2 o)A o

2, >~l>
_,>i
m\l HU
flo ré
rlot
rjo "
X
v
e
i)
=)
m

<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 CIREE §l0| &X|s5}7]

Srodlel 9t e 27 4 £2ad gz Y} 94 gobd, olEl 8 752 H e
AU Aol BT 4 YTk o H 3 L7 3)5uA, Lo el RE A58 T4 24T e
ol A 7153} BAgle] B AB Y A Aol BEFA Qe 9 e g oo} 22 wE 4 vt o
HELte Aed ANTHE AR Be £ 4AE AT AF 2 A2 A B AR BRI

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

Atk glol o] A=W, 9522 9E Q] Programs and Features & 7S %‘H e FGAYAAT
4 A5 Yt} Python &E-& A3} (Uninstall/Change) & A1 El3to] -2 el R A =233
gk

(Modify) = 71 328 £ 4300] 7158 FAIAY AATES Fueh- 8754 g A2 vt
oA = A X & A U A A BHA] ?%%14‘4- R ‘:01]/‘1 = “7‘] "4 E]F/]ﬂ— 22 YR FASHAFTE
RAFUTLEH ol & T4 oS

(Repair) = d A A A& A-E-3Fo] A x5 ofof 5}% 2E EP%_!% st AAH AU A LS
oA o)

(Uninstall ) 2 5}o] -8 73] A| # 5l+=tl, Programs and Features o] A}A] &5 0] Ql&= A5 ¢ & ulo] A

7= A9 g o,

31, MMl X =20 23
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3.2 Microsoft Store 1l{ 7| X|

WA 3.7.20] F7}

Microsoft Store 3 7] A= G A DA = A= Fo| A JHZHHE, T2 o & 50 S 3} AH&
=270z o

7| A E AA e, HA AEF 10 Jeo]ET} J=2] &3} (Python 3.8) & () 9] 3+ Microsoft
Store §& A M4 /\]PL. 1 €43} 9} o] Python Software Foundation of| 4] A A& 9} +=%] &9l 8},

i
"
o

: 3o -2 Microsoft Store | A| A4+ FE 2 Al-FF Ut vl §-& A E3tete= 83 S Hed, Snke

A7) A8 Ah A o Atk

AR &, gfo] 2 Startof| A ZrobA] AJ & 4= Q)G UTh s, B E WE T EZE T+ PowerShell Al 4 o] A
pythong Y83t A = FUTH Edh piptidled Y83t pip IDLES AMHS-E 4~ 55U th
IDLEL Starto] = 28 4= 5 U th

A P4 99 F A0S GRS A SR S SE e 9% B0l python cxe Y b2
python3. exeﬂ—pythonB x. exe(oﬂﬂ/\ﬂ 3. x OJEJ—E-—O] Al Zsle = 54 WA gyt 718 3.8). Start

£ &3l (Manage App Execution Aliases) & G o] Zt § 3 A4 4E so] A HAS ATt pipetidle
°] A8 H python WA 7 Xt 5 = 2 O] “?% :

python -m venvZ 7Md 87 w51 @485t AAH o2 AHEE 4= JF YT

ohE H Ao oS A Z]ﬁ}ﬂ PATH ¥ 5~ol] 57}3) © ™, Microsoft Store o] 4] Al &8k Zl o] o}y 2} L2
o] python.exe@ AFRH g JH5 Uttt A A Ao A 235}8 WM, python3.exel}python3.x.exed
814 A 2

py.exe 8 & o] sto] A A& A A vE 7| A2 22O o g HE Y dAE AT
o] WS A 7 3} ¥, Settings & & 11 Apps and Features & A& *}74 1}, Startof| A Python-2 2H-2 t}
LEE ‘?_]'—’Fg = 2]5}9] Uninstall 2 A= U A A o] gfol W A x|o] A A A3 nE

A A AR 7H 8732 A A A k5 Ut

°

2 vhgo
s 71 4] 7}

3.21 22 El 2H|

=

Microsoft Store S o] T3+ A3t o &2 ol&f, Fto| W AT HE o= TEMPL} H A AE T 28 28 A9
it A 227] AA| 2 Asto] Q& 5= AFUth thAl, i AR 7| Eg Ut 23 HEVFF AAE
T ok e, MA AX T2 X8 oF Fth

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 1l 7| X|

WA 3529 F7}

g 71212 4 25 A1) 5ol o] A1 AL B U= A2 4857 AT
Fad 279 stol A A QuTh 1AL (NET 8 714 B2 ol AW, 9 el 77 £

I 7] A | A = & 3HA Z*EEH/} =2

U ARGl gt H Al A H S W2 W nugetorgE R A L. th2-2 stol A T Aol Al F2 3 8 9F Y]

k.

nuget .exe W& & =&, & £9] curl o] L} PowerShell & A-8-3}l] https://aka.ms/nugetclidl

1A 8 2= 5 AU of S8 AHBAE Chgat 2o 64u S 13205 AR e shol

A Mol A Yt

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

S WMAS A9, Version 3.x.yE F7} }
o, H7| A= sk ddE e AXF UL 7] &
-ExcludeVersion 340] Yo o] o] S0 AXH
27} 239 tools U A E 7} Y& T

# 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

QubA oz, A A7 AL A2 = 4 glon], A MAL Jeks] AL AR AZE A5
Aok U Th Ei, 91714 T 2 & 2502 AR sha oA AR SN L. Bl AH L A

o
2l A2 BEHA O o HAYS AFLT 2T
tools Y& E 2] &} &7 build\native Y HE 317]' A5 UTH 7)ol stol
C++ ZZ2 A E A AL 4 = MSBuild 4 3¢ python.props 7} Z35
TG e Mol A 45O 2 S E S T chol el o) g ALS

nuget org?] 3} 7] x| A X o] x| &= 648 E B A2 L www.nuget.org/packages/pythono] 1 32 H] E 1] A &
79~ www.nuget.org/packages/pythonx86 ¢ 4 t}.

¢

3.4 LYZEt 718t o3| K|

W 3.5 =7}

WEH vl = 4 spolH A S 235k ZIP 3t YU th HF AFEAE A A AA| A7 itk THE
S8 ZE2IHY R E ZFot7] g At

FEHU WAE MEE 34 i, Aad dA2ED A D AXE W7 AE EF5H AFE AR A
2 El o A (74-4)9}7(45] Azl Utk 2% gholB g & ZIPOﬂ U]ﬂ%«’}o]ﬂ HA3tE pyc IR
235w, python3.dll, python37.dll, python.exe ¥ pythonw.exe”} 25 A& Yt} Tcl/tk
(dled} 22 2E 55 F5S 233t0]), pip R shol W AHAE 235 A b5yt

2y WAE vl E o] &= Microsoft C Runtime©o] £&E o] X ko o]|E A Zdl= A2 2@ =227
A iij—‘j’"v/] AddUch HFEFY L o] el /\]'&7(]"\]’\5“01] oju] AAHJAUY AEF HU o] EE
E;H AHE o2 AAEAS o, AlAa" t A E oA ucrtbase.dllS FropA] A 5= JFUTh

Z3: 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.

A2 A7) A= W gE vzl 84 S8 2203 A3 =233 o] AA S of gt it gho] A X
A" T54E & 6}71 2130 pipE AFE 3= 22 o] Wiz oA N GE A A FE 7] &o]d AHF
Aol EE A3l pipE 23T AFEE 5= HUTh dtF o2, AR} 9 7] A= WL A7 AR Aol Al
Jolo|EE AlF3t7] Aol HA WA T3S BG4 E% SE& T2 IRZ A gF ofok
Yt (¢ ¥ (vendoring) ) ).

o Wi o] A £ 74A) ALG Abel 7} obeloll A o &t

EQ
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e AL, S Akt M A EE A AT lom atd A A
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UEZ Sof FUTh 5+ ANE AE5Y, 4 m2 IS AR5 Hol 44 F2E AL 5 glolA

MolEE IE A4E S8 22 IdoE 55 ol Yeje] 2399 Aol 7t Basul, 2 vl 4l
MES e B B2 ST 4 AUk ANHOE, BhRRY S EeaPL Yolgu R
=)o} lo), YR python. exed BE 87 tpythons.dl1€ A H ASFULE F 3¢ 2%, 2
MEE S S =2y A9 5t el 2 2550 20T 5 9 stol A B el 6 A F 3]
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$8 Z2IY A AR, AHZeEHE 2857 Aol AA F2E AR T 71317 YoIA
712 S Qoo o] AT 5 A5k T ole, FFB Mz A HAE AHSSHE 2 e
ZRAQ Aol gL Yt
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F2 CPython ¥ 9] o] &, 27} 752 E£38HE 429 7127 A5 th The-L o] g5 & WA
22 7)% 229Ut

ActivePython Th3 S E S 34, A% A, PyWin327F Q= A X =22 13

Anaconda <17] 9J+= 338+ 25 (7}3 numpy, scipy ¥ pandas) 3%} conda 3| 7] X] &2 =}
ST Qe (ERAQ ol B4 B7).
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https://www.activestate.com/activepython/
https://www.anaconda.com/download/
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361 HE ME: 87 #4 HHs|

AR Lol = B W48 A £ E2H A 2E $5 BFA §TA0R THIAY, 3y mExE
oA LA Aoz FAY S dFUT
A7 W52 AN ARG Y, G ZEZES A set UL SN L

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

C:\>python

oYt AL MG ZLANMN AYH = REF7IEP A FEHY, ZLAA AL BE S Z2 T

g

R g 75 ool W4 o) §& THA /1 E o 7w of, A=o] v BEA A e FAT 5
905 U Th python.exes 295t t B2l & A% B0 F715t0] PATHE $4 k= 22 2HE

W o] shol Mol AWE % % she A<l o)

ZNEFAHS-E JFLF o7 £ASH Y, Start S F 251 (edit environment variables’ & 7 M 3} A 1},
Al 2" L= X3 Advanced system settingsS G 11 Enwronment Vanables HES ZETYTE o] i3} FAF A,

Zél‘é‘

Y
AR AL WS E ZARAL £ AT gth oY AFE WSt A AT ol A E glol

Ql']/\ﬂ_/_\_oﬁo]: @'141;]’(—: LE];(]—:E!_@:)

3 AELE AGA WG5S A28 WS Hol oloj o] BE, paTHE £ T u) o) 71 e B}

-
A S 5 9l ),

A A
PYTHONPATH W4 R E WA glo]H 29} gfo] W 30| A Al ng A5 RE glo]x AL T8
S FTu EFEA = Fol M JFA oz TAHAE B

1= =4
https://www.microsoft.com/en-us/wdsi/help/folder-variables 9= -% NT2] 373 H4
https://technet.microsoft.com/en-us/library/cc754250.aspx 27 ¥

https://technet.microsoft.com/en-us/library/cc755104.aspx 2+73 ¥
LR

https://support microsoft.com/en-us/help/310519/how-to-manage-environment-variables-in-windows-xp
A% XPol A 87 W5 S el ohs Py

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

3.6.2 mO|M Mgl mtel 57|

W 35004 M A

AFEoE sl 2l E] =

spol = Al Asal Ale = U Th “xl iil%%ﬂ = 01 = & 9
X 2zl 3o o] X9 A, (Add Python to PATH) eh= 545 A€o} 4

of 47 925 %7}6}52 2 Sl Scrlpts\ itﬁ«l AA= F7HE U ol AHZEHE
A 34517] 93l python i E

e e P =

N
o T
s
[o
Hu m[o

FAHA Yo, AAEA AH Z2 AL ThA] A
02, BT + AL UL L, 5 A% 87 Ws 2459 ARE A
SRR gD Solt AN G E R Y eas 89 WS 4 Yok s, o
ARl 220z TR oA A5t Bhe3 2EUTHAS T 35 o] ofu] EAeTha 74T ohy

C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.8
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https://www.microsoft.com/en-us/wdsi/help/folder-variables
https://technet.microsoft.com/en-us/library/cc754250.aspx
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3.7 UTF-8 2 =

WA 3.7 7}

A== AR A" AT G HAA 7Y
o] 7]& A Fm el O] = /\]'&Q‘JE]'(‘#] =
UTF-8-2 21 ] Yl 7} WSL(Windows Subsystem for Linux) & Z 33t t 22| F- 92 A2 dlof| A g 2] AFE5
7] wj ol FA 7 AT 4 A5t

A8 FUTHANSI TE 5 0] A)). S| AL o] & YAE

[e)
=
o] locale.getpreferredencoding()).

UTF-§ R EE A}85lo] 7| R BlAE ol FW S UTF-8& WAS 4 94y -x utfg B8 = S0
PYTHONUTFS 187 W4E 53 UTF-8 =5 843513 4= gl yth UTF-8 R & &443sted
PYTHONUTF8&, 74 M4-E $As= PHS B3 4% 34 v A4 7 & FRH A L.

UTF-8 R=7} &A34 ).

F-8' & WEgUTh o] g
AI oz AHHuth

7
e sys.stdin, sys.stdout W sys.stderrv= E5F UTF-8S HlAE Q7o 2 A3t}
C(mbes) AL B AL ATYE A% AT 5 AU

7182 87 W40 PYTHONUTF8=128 F7}5}H AJ A8l o] B E 5lo] A 3.7+
gl AA 1i‘%‘?_ o] o] 28} 3} ]M437+% =
—X utf8 HE & $AHL ALIE Aol =5 YT

* locale.getpreferredencoding () 2 =)
open (), Popen, Path.read_text () 5 o 2] 3Loj|A]

T
[ -
lm»—l

F3: UTF-8 =7k v &/d3kd 4o, sto|ig A= poA 7B Aoz th&g 8] UTF-8& A&
Fut:
« IR V0E 233 24 10 (AA 3 Y22 PEP 5282

=}
=
. 5ol A28 QT (AP B U S-S PEP 5298 2 SHAIA 2,

3.8.1 A|ZI51H7|

H A 3.6004 WA,

‘H{ﬂr i‘rlﬁl‘ji SEEEGR = St
HH, 98 ZFLEA U2 FR S AU
Py
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https://www.python.org/dev/peps/pep-0528
https://www.python.org/dev/peps/pep-0529
https://www.python.org/dev/peps/pep-0397
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27543.8) sl 38 A1 S £ A€ & & ATt

H A WA ghol A 2.x 7k Al & of of T
= e 7 EAHE, A7 AAHA 2 A

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

operable program or batch file.

AREAPE shol W A A= A Al FAAS AEEHA| ¢ FpaTH] FX & F7FekA FF Ut

7hed

rige

=

WA 3.5 =7}

HA 7 GAIA QD stold W A4 glo] A, 7 & (FE ehol B2l 2] venv REO|U 9
virtualenv E 72 A H) o] ASE oW, Ax= A A Z 27t obd 714 274 9] AE| =
ZEHE APFUTE A Az HE APt 7Hd A S v Esst AL A stola MAd&

YA oz AU 2

AJEEO|A

B 2E glojd 2T HEE WEo] FAIY- b2 W8 22 hello.py?he Fd2 WYt
#! python

import sys

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

ﬂll

hello.py 7} = HE B 2ol A, th= B A3 FUth:

’py hello.py

L

A4 ol 2x B2 WA MBI} AHE S 24 BT oA A WA L T} 2ol WA Th:

’ #! python3

HEe oA A s o] A

P
)

4 3ol 2 3x A H 7 AT T 92 93 5 At kA 2,
AR A0 SRS A E 4 G5, ool 4 .60 AAH o] Ddm o1 oo, 39 S b
python2.6° 2 HZASHH 2.6 B} AR 7} Q45 Ut

1_‘
“‘_9,

¢
[‘

W3l B A 2o, $4 gt (python) & A3 E shol A 2x9] HA WAL ASFUTH ol& o]
WA SEAT U 2oke] THYS A AYU T o /14 python B AA 0w Thol W 2E

FxFuch
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.PY, .pyw, .pyc )3} QA= of gloj ok Pt 5, AEF HA 7] A
doiw A7l ASHEE, oA AWD A% T /) 5L Agato
AL A AT 4 g5

o F8 ol A WA 229 Ugol whet d AX7FF Ao oA ol HAdS XA 5 Atk

JIN

229 E shede] A WA Fol #12 AR (4 (shebang)) Folekw Itk el 20k Ak 4 R
Y AAL T 22 NRAOE AUS] AAYE A PUL k7] F1a o2 B N2
QoA oz LGP UL o] TAE AHEFHE AR A sol A ATYER 2L 7|52 AT 5 9l
9] el A& 1 AL Hel F Tk

l

ol ATHEL] MY F5 20 A= ol o] A4 A =F 517 f8l, o] A= A E Bl =g
HE AR s e (7Hh) WS AN A9 £ A4 B Ee Bed 2k

e /usr/bin/env python

e /usr/bin/python

e /usr/local/bin/python

* python
o & Eol, 2aH = A WA ol the 3} 2ol AFeu
#! Jusr/bin/python
718 Bhol Mg gopx) AR FUTL U2 AFFES 44 BL 5ol d AT A= o] 1] o
Zo] JolA, FABHA] G E o] YT ATHES T A /\P%@—’F AsUth AE-follA Yol A
&SN 2THES ALY, /usr Z A8t AW & 5 e ARSsloF FyTh
S BE AL AR B WA G WA B EE 2 AT R 0o AuAE B 5
EEF WA Aol (-32) %—ir 7hote] 32U E WMAES 83 5 54U Th & /usr/bin/python2.7-32
£ 320 shol 1 279 4182 &3
B0 3700 £7): shel W AA 3TREE (64) ARIAE 64U E WAL LAY 5 FITh ES T u A
o] =AY o} 7| A HE AT 5 AFUTH(F /usr/bin/python3-64).
/usr/bin/env FA ] AW Foll= E 2 S Aol FUTH AXH stolx JHZHHE 37|
Hol, o] YA 2 vpold AP v pATHAIA AAFYTE o] A2 paTH A5 £33 5= 9L env
=2 ee] B2k s gac

gk atold Az E o] 2T F7t F A AR L+ dFUH o & 50, v 22 A

’#/ /usr/bin/python -v

sholf e —v &A% A AE )
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3.8.4 AIEZX} He|

-

INI It S S ALEX H2

A A A8 7}l (application data)y T] ¥ E 2 (,
4= SHGetFolderPath & T &3}o] vid e ] g )
py.ini. @2 (%) WA (5 pyexe) I (A=)

B F AY ini g S AAF
CSIDL_LOCAL_APPDATA =5
o A= py.ini et AA e} 2
WA (5 pyw.exe) 2ol & i
(& JEZE“ gag ) of A
= %] oﬂoﬂ = .ini 3} Y oj) T Bk 22

o
o rlr o

g
o K

7|2 oM B AFZ X} "2

o] whel, WA SFAAE Yol 2eete] WRo| A AT ol HAE AZE + ds Tk HA
St A AS 2 A Zete A A o7 n A E ()G F A AFA7EE 5 dF5Uh E=35
(-32) b} (-64) & F7}3t 323121%64312 THE AHTAEARE = dFUTH

dE S WA T A A= WA
ﬂﬁﬂﬂﬂﬁqq

P WA A7 e, B M4 PY_PYTHONS A A dte] 7|2 WA S 2AE AR T = A5 Ut
AAE R ko, 71 27Ee (3) JUth Ha= (3), <<37>> (3.7-32) & (3.7-64) 2} o] WE Foll A
AGT A= REHFS AZT = IFU ((-64) FAL2 ko] 3.7 °l“°ﬂ 23 HA oA T AR
T Aol Fo Al L)

E A stz 7 gleod, 37 M4 Py PYTHON{major} (37| A {major}= Yol Z2AA AA A
SHAYUTH & AA 3] AA HAS lﬂﬂ" AsUth 2183 FA0] glod, Ax= A E sho] A
HAE AL = Aol tisl 2aE A D2 AUt o] A2 A A= GA T 3T
AFTol A 718 2 2ol AXE HAL 714 l =54t

& (major.minor) F}o] A B X 0] 32H] E 9} 64H| E T o] BF HXH 644 E A=A = F 640 E
WAool AT Ut o] =324 EL} 640 E Eﬁi T B sy th- 328 E " A= 7HsstE A F =
H A 640 E Fto]H A& AYPdte A& A5t whebA E*ﬂ«l 22 PCofl DX H WA

Eéﬁl E L} 641 E -] sfol Wt sl A A 7} whA] kol A 2]H 9= A
th. fellA Az Aol AEA (-32) U (-64) FHALES B A 2] A Aol

of :

o I FAHo] AAH A koW, pythonFpython2 B -2 AXH Al Fho] ¥ 2.x HAS AH§-3taL
python3 B g2 A2 " H A gto] W 3xE AH i Th

e python3.1% python2.7 B8L Hdo] A3 AT oA 4L AF F=3HA g5 th

e PY_PYTHON=3¢]W, python¥} python3 §&8& 2% H A A9 sto] A 3 WAL A3}

e PY_PYTHON=3.1-320°]%, python §3 2312 328 E 3 A2 5= ¥ python3 B H &
71 F 2ol AAE spol A& AU THE WA o] A A= 91 7] Wi PY_PYTHON> A3 118
= 2] ks yth.

* PY_PYTHON=30°|1l PY_PYTHON3=3.10| ¥, python®} python3 B3 & % ZA Ao 7 3.1
AH&-g Tt

B4 A4 Qo x, "HA oA AE- 6‘}% INI SF oA 22 AAS FAT & A5 UTH INL 3L A2
[defaults] Eb"’— 3t 7] o] 52 A py_ FFo7 9le B4 W ZEE5 Ut (28 a2 INI 3L 9 7]
O] F2 A& EAE R84 %}3 of FostAAIL.) &7 W YE2INIIH Lo A1 ZH A AAHY
ok

oE EW:

e PY PYTHON=3.1& AA= AL t}2S 233 INI LT SS53 )
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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

3.8.5 ZICH

37 M4 PYLAUNCH_DEBUGZ} A AT W (o] gholA), AX = Atk AHE stderr(Z, <) o] 243y
o} o] AH = FA o BASFAME ZHASHA FelH A w, o F W] shol S FpeA, 5 WAl
AR o) f % A shol W At vl A4 E FEA Y 2L B 4 sy

sto]l WL dutz o 7 glo]lH2]g] (U L2 A site-packages Z=T) S A x| O] & E 2o A3} wat
Al, ghol Mg c:\Python\ ol XA 7] & 2fo] B2+ C: \Python\Lib\ o] Q13 A A} ZE-2
C:\Python\Lib\site-packages\o] &5 oo gt}

sys.pathS A3 A A o5tz Dllipython37 _pth)o]y} A3 54 (python. pth)¢}7L° o] =
02 . _pthHdE BHE1 sys.pathol 371 A Zulth sk =4 2] At} DLL o] &£ 7|Hlo & 3=
ﬂdoﬂ@#MOﬂmoi@ #moﬂ%JﬂEiﬂ@qbﬁﬂmoiEﬂ%Etiilﬂﬂ
3] A2 E AT 5 Jd5Uth

stgdo] 2T uf, RE A ~Ee ) 3A A4T FAH L, 48] B E (isolated mode) 7} &/ 815 11, 9}
9] & £ ] import 'te§ A3 A] e Stsited YXE 317 ? SuUth wl ﬁii‘r#oi*lz‘?ﬂ—
2 FAEUY. &+ 3 rJJr‘)‘HX]Oﬂ s 2o Aol A A A A 5 95Ut site o] Az E
T2 885 A gon, %4 e AR dsUth

import siteZ}FAAE o, .pth FL (AW D& o)L site BEAA FAFH o= AeH ol 7938
AL”

_pth 3ol ghg u), A=A sys.path® ¢ UL b3} 2o
« Aol @A) T A el 2ol 5 F s ¥ G o] F7hE Tk

o 4 o] AW E R, &4 W PYTHONPATHZE A 8HH, sl & &5 o] thsol 7 Y th
AE oA, o] U4 A2+ EBM_ AEIR(C:\ T) ol AHEEE ZFEF TES] A6 AlvE
o= FEHojoF yth

e 7 (S R Z2 7% ZE Y= HKEY_CURRENT_USERS} HKEY_LOCAL_MACHINE Sfo] H B F 9]
o}#] o] \SOFTWARE\Python\PythonCore{version}\PythonPath?® s}%] 7] 2 # XA~ E ]|
2718 5 QEUth ANZEOR THE 4R BAGLS 7B GO g 39 71k 4 A=}
sys.pathol *ﬂﬂ T2 Ut (€8 ZE Ax 22388 HKLM T A& 82 2 HKCU =
AukA 0 2 Hlof glgol £ 5t A 2)

« &7 W pYTHONHOMES] AAE |, (Ihol W F) o= 3yt 23X oFow, vl sho] x4
A ude BEE AR St (M=1EE 9 (Lib\os . pyUpythonXY. zip) & Zrol (o] &)
S FE3FYt) oW Fo) BAE W, sys.pathol] F71E = & k9 vy E 2] (Lib, plat-win
ST EHE 7INter Fyrh 294 o, A4 ol AR AALE A A G
PythonPath of| A -4 & Y] T},

o Fol F2 e 5 L, Aol pyTHONPATHZF A H o] QLA 9L, AALER] FES e

o, A 5o 7|8 FZ (& £ .\Lib; . \plat-win §) 7} A E Y th
pyvenv.cfg 3tg o] Wl A3 3} A == A SLET S 55 A9 P E A AR,
t}:l uqaﬂo];djl%gL]t+_
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e home©] At AZE o)1 PYTHONHOME®] A AT 2] ¢k 0¥, & 9%
AE A o] AEZF A YT

o mE A9 AF AT UL T ST

» python.exe i /1% shol 4 2] (X8 WA E PChuild ] &l 2o A 2 2) o A the
exeE AT B A2 FEA D AA L Ay F2ATAFU dALEe e
($8 =g F2)t FF A5

+ Tho]H o] THE exe(THE Tl A E 2], COMS B8 U1, 5) o4 28 B, (sho]d &) o] 225
GobAl, A 2= HH AR AR AALENS THE (S8 ZRaY A8) & B4
gyt

T
A

ST AR ool Tt

T A A 2EF gho] glow (A H (frozen) .exe, o} o] st A x| HA),
o

Shol 4 & NEo] MR Edalel RS 98, 08 2o e e AAgte) FES
A gt
« E e L £ A9 A3 W _pen AL TP o) AL e A A2 9} 87
Hgo Udd A2 E F A5, import siteZ YEH A g= 3l site® FATYTH
o o R A1) A st o A python3.dllo|tpython37.d11S EE 38, Py_Initialize ()
Aol Py_SetPath () Y} (Ho]E)Py_SetProgramName () € HA|ZA O Z TEZFHA L.

e 28 g 7oA python.exeE Al &5 7] Aol PYTHONPATHE A SA Y ol 1
PYTHONHOMEZS A A A A L

» o] Al AT flo W (A& %"1, A& A 7F python.exeE A A3 4= 9= v E 3 o]
), A=wl3 3 (Lib\os.py) ©] A X T;] AE 2o Y= A L. (ZIP 31D Yo = 7R = A
QA B, A k2 o] 59 ZIP 5hd& AH Fell {3 A L)
o] ZA st H A| A8 HA| A tdo] S8 ZE AN A HEE AFH = T ghol B g BAR
Ho} 93817 5y th 2182 ko, AL/ o B R §& T2 IS AFE S o BA RS
T 54y o= Zﬂo}o YA A2EG S v RS ﬁig}}\]__&;q_sue packages o] o] A 3] Z oFa 4= 9l o] A,
4 WA Al Fo] 7Hg F=oll 72 st Al 2

WA 36004 WA
o ._pth3Y A Y¥E F7}313l pyvenv.cfgoll A applocal &4-& A AT}
o A ool A AP T wf FA AN MEnFI R pythonxX. zips F7HEUTh

WA 3.65E 7 A]: Modules(PythonPath7} opdyth ol o] gl A~E ) X AH ZEL
importlib.machinery.WindowsRegistryFinder ZEAXZE S 5 A5 YT o] Ikl
B 915 2 3603 o2 W ol A B35 A, BTN sys.meta_patho] BAIHL 2
2o ok B S geuTh

r]o

sho] o] B FAE Thof o] Al Q= AL FRE AL A= ol vk 73 7] 5 o] d5Uth o]t
76 AHEe7] 1S 2 ol B g Rl Jle F R RES A‘%"“ (snippets) ©] &2 g T
A= EAH & 252 mswin-specific-services of] A H = o] 15T}
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3.10.1 PyWin32
Mark Hammond 2] PyWin32 R E2 15 4= EF A ¥
e Bzt 2dg Ut
e Component Object Model (COM)
« Win32 API &
s HA2EZ
e OHIE 271

tjo

e RE BT o7lolE e 98

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

PythonWin-& PyWin329} $71 455 = 412 MFC $-8 =2 38Utk T A7 ulg
IDE ] Yt}

o X7
Win32 How Do I:++2 Z] 2} : Tim Golden
Python and COM #] Z}: David 2} Paul Boddie

i
=
o}
ok
4>
30
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

ol g Huld A AFQ curses7t U2 AL ALFHOE A e 7] wfj £of], A= A&
glol B 2 2] & 15 Y t}: Windows Console I/0 for Python

WConio Bl2E AFR 2} O B 7| o] 25 W= = o] AR5 = Turbo-C 2] CONTO. HE 23 Yt}

CPython2 A A5t A3He W, WA 42 7pdohol Fuith A4 o) 29) 248 he AL HA

HAS Al Zokd 4 sy

AAEF L 4] Flo) A HEAE 9T sl o AFEE = A3k 2 9 Microsoft Visual Studio 2015 §- U =
lo] 235 o] JlFuth o] &2 pcbuild Y o dFvTh

Cbuild/readme.txtE 34 A

& 2 Eof o3l Al &, building-on-windows & ZFZ 514 A] &

©] B.7]:

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

T O 1

£ 47 22 AE 5ol

e,
rt
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fu
=
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=
=
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o Cygwin A% Z2 732 gto|# Azl E & A X3t =5 A 3t} (= Cygwin package source,
Maintainer releases).
AR A" AR =2 ae] = SAEZ ol 3k AHA & A B += Python for WindowsE 23 Al L.
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cHAPTER 4

Of ZIEA[O| M HHO| M ALESHY |

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

Mac OS X& A 3l= | A EA] AF9] Flo| AL
SAFSEA W, DES} 5 7] 4] T2l 419} 22 o5

4.1 MacPython& 33511

m>

XISt

Mac OS X 10.8-2 o Z o] AbA A X gt spo] A 2.7& Zﬂ"—tﬂ'qr/} d3toid, shol A ) Ale] E (https:
//www.python.org) ol A s}o] 3] H A HAL HA3EF 20yt B Az2-& Ad T & 7 Al PPC
CPUOA I E A= HA (FUHA vtej i g]) stold I EF AT 4= JF Y th

AR %A% e AL oY AN A&

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.

e Jlol A A v golHYEE :‘TL_?:, 5t Z 8 993 /Library/Frameworks/Python.
framework. A X 7] o] 9| A & A A Z 57tk MacPython= Al A dte |, o] Al 7}
T B e ol 1 5ol A2 Al e fumfocaom A

o Zo A AF3 gfo]H W == /System/Library/Frameworks/Python. framework®} /usr/
bin/pythondl Ztz A X g Uth of Zoll A Al o] staL of o] Al 4FAF 4 2= E 9] o] o] /\1 A}ﬁs}ug
A= 5430711} A6 & 9 8 o Pyhonorgoll A 2141 5ol 850 & 490}, A E) A
22 0k 5 2= 7 7R gholH A A E A "tk S 7198 AL, B R A9 OE]EH?:O] A3t
Azt AATE Aol 32 FIT

IDLEC] = sto]| A A Ao AT 4= Qe E5E w77 235 o] JF Ut Jto]#& A8 A
A, o] A Aol A A A 471 e 205 A%l of gk

THE §us EAR A Thel Aol A 4FTIE S Uz Aol A Thel W 2T YES Aashe LEL gojo}
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4.1.1 TjOo|M AJEIEE AlSHE}= g

Mac OS Xl 4l 5ho] 118 A 2H3H 71 2“2 IDLE S5 4% 872 A3k AU IDE 42
#2303, IDE7} A9 29 o) 8% o8 AHESHIALL.

E1u] 3 W% E o]} Finderol A 510] 8l 229 =S et WA ATAES UE 8717} B
L3tk Mac OS Xo| &= o g ——L—i— 3! A% 7], 21ZF A& vim¥} emacs 7} & A| =
AUtk £ ¢ Mac T2 # % 7] 7} 2 9 3}t} 4, Bare Bones Software 2] BBEdit L} TextWrangler(http:
//www.barebones.com/ploducts/bbedit/index html & @'i 3l Al 2) 9} TextMate(https://macromates.com/
S ARIFHAAL)E L2 AH YU & A A 7] 2 & Gvim(http://macvim-dev.github.io/macvim/) I}
Aquamacs(http://aquamacs.org/) 7} 55U T}

Elujgd FolA A3 PEE AY3}E| ™ /usr/local/bino] A A HZ o J == 3 of gth
Findero| Al 23 HEE A3t d F 714 24 0] A5 oh:

e ~3 Y EE PythonLauncher@ =@ 13} A] 2.

o,
ﬂHN
o

e Finder AR F& 53] R 2FTHE(EERE py2IHYE)EqEI|E S Zz2IdoF
PythonLauncherE A =3} 11 ’\E’.%E% & Z383514]A] L. PythonLauncherd|= AT HEE
Al &t W = Al o sk Tt gk A A o] 95U Th Option-E 2 161 st S&of thsl o] &
WA S om, 87 47 v e AHEE] A A0z WA+ AL

41.2 GUIZ A3 R E &l

02t
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Al

o] " WA stol Mo, o ¢ & o] 417 A oF & Mac OS X
3lsts 22 38 (Z,GUIZL Y= zgad) e EMg )
A 2+512] ¥ python t) Al pythonwE A& 3H4 Al 2.

sto] 4 3.8 4=, pythono| L} pythonws 2+ ARG 95Ut

413 4

OS X & sto] {2 PYTHONPATHS} -2 & fr9 2 87 H4E 25 F78HA 1, Finder o A A 2HH
Z2 I s o]t M55 A 22 H E%%Eﬂ, Al 2 Al Finder7} o] %91 proflleol‘)r
.cshrcE 9 A &7 W EY Yl ~/.MacOSX/env dg ol

ZEA & W82 ol E9] 7] A1 QAL1067 - FH2 34 /\L‘%-

MacPython e} 5}o] 41 5] 2] 43 x| ofl Th ek 2pA 3 -2, 57} she] 41 5 7] 2] 42|57
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9]
pas

L)
o
)
B
o
>,
>,
to

4.2 IDE

MacPython o] = 3% 2 IDLE 7§t 37 o] wret-& U th IDLE A& o th 3t £ 470 &= http://www.
hashcollision.org/hkn/python/idle_intro/index.html o A & 4= 915Ut}

4.3 F7} ulo|M mi7|X| EX|5t7|

27} shol M 77148 B AT R 744
o 7| A= HF o)A distutils REE 3 A X 4 95T (python setup.py install).

« B2 97] A& setuptools ot pip HHE B3 XS 5= lF T hitps://pip.pypa.io/
£ AR L.
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4.4 MacO|AM2| GUI =22

Macoll A 7Ho] .0 2 GUI 88 =222 24517 918 2 714 §40] U,

PyObjC= )| Z 2] Objective-C/Cocoa Z 8 Y4 H = Oﬂ )3l ol vy Ut o] Z AP IE= A7 A
) & ¢l Mac 7]29] 7] Z Yt} PyObjCeoll 3k A X = https://pypi.org/project/pyobjc/ ol A &
<k,

vl o]»}&% GUIE 10 3

o

= A2ZYZ Tk E ](http§ /Iwww.tcl. tk)% 7180 2 3= tkinterYd Yot Tk
o] Aqua-y o] E] B W A2 of Zof 2] 5] OS Xof| HEZ Ala= ), 2 Al ¥ A2 https://www.activestate.com
oA Yelutol AX& 4 QdEUth A2 A AEd 45 94Ut

waPython& Mac OS Xoll A W o € B8k A @5 & b 7] & 222 FE GUIEAI Y 57
2] 9} A ¥ A = https:/ /www.wxpython.org ol A A3 U th.

PyQt+= Mac OS Xl A vl o] E] Bl A AdE &= th& Q7] & Z=2A FWE GUI A J Yt =pA gt
A B = https://riverbankcomputing.com/software/pyqt/intro ol A & 4= 15U th

l> mlu Hu

4.5 MacOl|A{ mlO|M S =2 734 HYiZ5}7|

Macol| A 5§ 3 v}o

W e meade M) 9% BE =7 py2app U py2apps] A X9}
gl ThE A4 R A D

ttp://undefined.org/python/#py2app ol A &2 & 4= A5t

4.6 7|E} X}-&

MacPython "] d & 2] 2 E = Mac 3}o] 1 A-§- Ak} 7)dAFE 3 E5 3 A9 A U o}
https://www.python.org/community/sigs/current/pythonmac-sig/

T o2 783 292 MacPython 9] 7] Y Yt}

https://wiki.python.org/moin/MacPython
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el BN 24T 4 9
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Tools/scripts/2to3 & A-&H Yt} 2to3-reference = E AL

e Ellipsis W& A<,
3
O~

rr
& fu
4z
Ae
o
o
fol
rﬁ
m{o
ot
v
v

:LVE
O
[o
ut
i,
0 0
ok
4
37
rlr
[>
1
ot
m
rr

abstract base class (34 H|o]| A Zel|A) FA W o|A Z e At hasattr () T2 HEHIYS EHE}
AL o BapA 2RE (12 S0, v 4 WA ) A9, Qe ol 2 AT PHL ATTO A
S Epo] 7 & WAFUTE ABCE /M AE 2o 28wl ZAAE ASHA FouAE
isinstance () £ issubclass () o & ZAR=E = A= ZH2EYUT}; abc BE AHAE

= C
BA8. stojxol&= g2 ‘H%*ABC So| et oS T2 5‘\%01 A5
(collections.abc REA]), A (numbers EEA]), 2EH (10 EEA]), &
20 (importlib.abc BENA). abc BES AFE3A A4l W] ABCE WHE % 5 U Th

annotation (o] = E|o] A) FFof| ulet & S E B ALEH = WP, U2 oEYHE T g4 v/

LRk 3 A A9 ol B Yt
AW oAl A ] AALY F A AY A G2 5 3 o) of
HolAd2 27 28, a2, 8842 __annotations__ E4 o E EHE}‘EOﬂ X} FE U

o

argument (¢12}) 45 &2 o] T (EE= VM) 2 AGEH =L FERFY 9_]1}7} 91Ut}

= AR} (keyword argument): T 5= W *“:‘3}]-7]- Qlof] &2

*x 5 Qo] B YR ALE = AAL A& 9, b33 22 complex () E&ol|A4] 3 3
5+ BEF 719 E A Ut

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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o X R} (positional argument): 7] = A X}7} ofd 21 A} ] ]
U AU o2& 9 ol * & 2o AGT 5 A5 UTE & 59, thaH 22 EZF4 3
&5 2T A ARG YT

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

A= T4 vt Y o] § 22 A Y Bigo thdg uth o] thgdell 85 = 7 2ol thall A<= calls
e uAe. BHACE, o Aol d A ALE 5 Atk FIA gol Ao Aol
==
B9 w7 F53FAQ A2 ko) vl 7)W= 2] Zfo] 9} PEP 362%= HA| 8.

asynchronous context manager (] S 7] ZAYAE #e]A}) _ aenter_ () __aexit_ ()

930 2 M async with Bl A Hol& 78 Ao|s Al PEP 4922 =45 gl vink.
asynchronous generator (¥]5-7] A&l o]¥]) v]& 7] A& o] o] & o] & 58 F+ T4, async

def 2 Ao|H = ZFH T A 4H Hol=d|, async for FZ7} /\}36‘ e dEY FES

WEL yicld RAAS TR Fol BT

HE W57 AydE el &+E& 7He] 71 AT o] H F WA &= v]5 7] Alvd ol o]g & olg &

el S el ool 7} W eke) oS A9, AA e ol B MM R L T

v S 7] AlYd oy g4 await EAAF asyne for 3} async with & T8 4+ I5

e},

asynchronous generator iterator ()57 A1 ll o] €] o] el olEl) 1] 5 7] 4|1l o] E] Y47} wh=E AR,
Hl 5 7] o]Ef & o] E] Qd] __anext_ () & EE3tH ofdlolHE AAE EHF, ol AL v
sield A A NS AN ACTH Yool el QAT
Ztyielar ANALE Al E ST, 2 HA (A WSET 7] F9 0y 5L EFIE)
Ay e E 71 9T 31%7] Add ol 8 o]e o] E] 7} __anext_ () 7} E8F & E 39
oldlolHEZ AMEHE, Ht Loz B gttt PEP 4922} PEP 5255 E/H]L.

asynchronous iterable (8] 5 7] o]E]2] &) async for FojA] A2 —,— %1 AA. __aiter_ () "HA
=57 olHHolH & EHF ok FUTh PEP 492 & £ 9] Syt

asynchronous iterator (¥]5 7] oJE]&]o|€]) __aiter_ () ﬂ_anext_() HAEE L= AA.
__anext_ =09 olHE AAE Z&HF oF I} async forE StopAsyncIteration o9
7} Ay HH”PX] H| 5 7] o] 51 HolE e __anext_ () WIAEZF EHFE o olHES FUTHL

PEP 4922 T 9= 915U th
attribute (6] Eg|HE) X F AL A}L3H= o]

AEZRE ag 7AW, 00X H I HD}
awaitable (] 9] Bl ) await T3 Ao A} 2T

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 (v}o] 2] 3t4) violELF A=<
Hg] 2= ('rb', 'wb' EE 'rb+ )E del ¥
io.BytesIOP»]-ngp.quJFlle 9 e~H

or AAE 93 2 4 2 5H2 A HAA S 4 59 = B

bytes-like object (W} o] E Q5 A A
&% memoryview 7“ 73]%
Hlo|EEE A EL ulo]
vholy g st & ?ﬂ Rt/
ol AMNE2 H} olie] tlelg 7
2 7] ulel EG R/ AA) gt Ed U Th
memoryview 7]- JdsUth & Ar=E
A7) ol AFHER 2P ol d
1.

nlm
0
tu
z]_vl
BN

Gz = AA e 2e gL oAlE =01, AA o7t

Ae AA. ZFE oyt __await_ () HINEE 7R

g

Al) bufferobjects & A Y3 C-A1E5 HE S AAXE S5
2 B2 bytes bytearray, array.array AAE .
oly g tlolH & = o8] 7HA dibsel AHEE S AdsUh oS,
59 A% 22 A5l dauh

B7E7NAQ B A5 o) d A%o] ARAE FE (21
X 7hH W AA Y 2= bytearrayﬂbytearray«]
Zutoly e dlolg 7 B9 AA] (7] A& vl EERH
AE9 o 2= bytes bytes AA 2 memoryview 7}
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bytecode (H}o] E F.&) Sho]# 24 TE = ulo]E T = 2 75195 =], CPython 91 ] = 2] ] of] A] 5ho]
Z2 I YR TP vlolE TE = pyc 3Ll A Hof, 22 YL F AR AP u)
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SAAo R AstE A olE £0°],int (3.15) £ AFE AT 302 AR YTh AW, 3+4.5
oAl A, Z+ QA= th2 § o] AL (BFih= int, TF2 3FLbE float), 58 T 317] Mol 22 P o= W 3sfof
Futh 2182 ¢¢ow TypeError® 42Utk ol Qlole, S8 = JERAE =2 18
W7t 22 gog Aste|Fojor FuUth o & S0, 1F 3+4.5 3=t Al float (3)+4.5

complex number (¥ 45) 538t A Al2g Y|, BE KA/ AFR SR oz 59
AUtk sl A5 &5 A 1Y AFDHE FH AU, TF TN = 18, A=
2 271 Uth gpol A T 2o YW E 2 BAFE 7|2 (G UY; d R AuAE

]

i 1ot
T
IS

#3t4 715Yurth 2 1A

= EHYCH

context manager (BRI AE A2 A} _ enter_ () & __exit_ () HIAEE HoTdFo 7N with Fo
A Hol= 37 & Alojst= AA PEP 34322 =5 5 th

context variable (AE| A E W) A8 AEo] wet g2 S 71 5 Qe W o 4 A8 A=t
Heo giaf O S 7 = = 28 =-22 AFae g ych 28U, AHA2E H4-E
Foll, 3tvte] A Ag = oy AHAEV IS 5 o AHAE Hpo F 85 = FAA
v 5 7] B30l A4 FA8k= 2 YUt contextvarsE FERTAY AL

contiguous (A<%) W 3= A &3] C-A < (C-contiguous)©) AVt LE T+ A<

i o AU Th G N H s C-A%ol WA EEE A% YUTh A Dol A, T
A 2ol AL, 091 4] Al ZTSHE © 8 e Qe 0] AT e) 2 v 2] of w1 5] o] of ek Thakel
C-Q1% W ol A, M2 340 A2 FEE2 B2l vk o €27} A4 we] v o,
A uh, EET A% W Dol A, 2 AR Qe 27k Ah we] Wb,
coroutine (ZF¥) T HL queee o dwsd geduch AR
O AR 2EF T 22 0L o thE Aol A, BE

o] AL async def ¥ & AL & UF L Th PEP 4928 HA L.

coroutine function (Z# ¥ §4) 315 ¢ A& EelF+ 5. 270 PPt async def F O 4o
#9131, await Sasync for?async with 719EE EHE £ AHUTh o AT PEP 492
o olef == glF Utk

CPython }o] 2l 322 127 @10} 2] 392 ) 7@ eltl, python.orgol A W) £ Lt} o] &L Jython o] 1}
IronPython ¥} 72 t}& 71 ;

decorator (t] Z | o]€]) t}& o
A-gg Yttt Z g o] E hod () ¥ staticmethod () YY

Hmeole B e v B B0 Bk 0 T H5 B e goz S5

2 B AGAN A3
a1, AN E 4 o,

Tq

(]
ot
ol
2
rlr
Q
o
QO
[0)]
[0)]
5
(0]

def f(...):

f = staticmethod (f)

@staticmethod

(F= soTAT ol AS)
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(o1 sl o] A A A%)

def f(...)
22 Ade] Fao® EAA R, @ A5 2 d Yt H Z g o] B of th 3t o] ZHA 3 &2 T
g ok 2ele g of 4HAE RE BTk

descriptor (JAZHE]) WME __get_ () o]t _set_ () oY __delete_ () & H93+= AA.

FH2dEREU2IHEHL W], JEGRE 23] = 58 A4 &S 52%}‘41’/}. BE,
abs AW, 2A, AA S AFEE ], ] FEla A A bEtal o] F B AAE
ZrEUTh AT b7 Y23 Y, fGetE oIy A=t ESEFUTh 23 9gHE
ol&l| = AL gpol Mol T gt A& o]sf| o] I, g, v E, 22T E, FE A v, 2 E
YA, 35 o2 FR 59 B 75 72E o) F 0 A7 wE g YT
23 HE 9 wA =S tf §F AA| g Wf-&-2 descriptors of] W3 T}

dictionary (5 A 2]) d2l2] 7] & ol Ul Al 7]= A& v & (associative array). 7]+= __hash__ () <}
_eq_ () WAEE ZERE AAE 5 5tk DolA A U

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.

dictionary view (9 A 42] ) dict.keys(),dict.values(),dict.items () WA E7} E8F+= 2

)
ASS gAY Hebn REUDL o A5 94U e] §RE) e 540 BE A, 94
W7t A8 m, ) o] WakE Btk SUTh gAve §E 4% PLER nRe

list (dictview)E AF23FH B U th. dict-viewsE H A 2.

docstring (5 AET) ZH 2, 35, ZEOA A A T A 08 el Ex1d gEHE. 29 ETH A
2 ul= FAEA G Aold ol o AAF o] B Fe s, 5, BES] _ doc_ JERREER
AAEAYUE JEZAHAAS T AT T Jonz AH ] dYAE ST FHE A FAdYTh

duck-typing (5] €lo]F) u}E S o)A E 7HH =X dddt=d AAY FS HA g2y
28 Y AL, @3 A EY AERREZN SEH AU ARSI UG (LAY Bola 2849
Ao, 2AL 2 th)y) EQT Y Ao QB o] AE FxTo e, A HAY T == 1Y
A XS s FFozZHN FALS NAT = JdF5Uh 9 Efo]F2 type () ©]t}isinstance ()
S AFES AALE I8t (3R R 9 Elo] o] Al ol FEl s 7 HYE 4= 9l2 o 93] oF
ghuth) tiAlol, hasattr () AAPYG EAFP Z2 289 -S SUTh

fol

EAFP 3 =R = 84 & £317] 7} 4 t} (Easier to ask for forgiveness than permission). ©] 3] 2 4 &=
spol I AELYE L, EHIE U A EGRESY EXE 7ML, I 7 o] B o9 & 5
Ut o] 2835t wE AEd 2 B2 try@lexcept B EAZ EA R UL} o] HIZYL2C
o} 22 02 Be ol A A% ALEE = LBV 2817} o) ek,

expression (E@4) oW o 7oA 4 Ut FUA 22k E B B, RA4L H e,
o5, AEZRE AN, AL §H-EH 22 S s R 845 ot =d AY Ut
e B dolzdeog HE o] FAHE ilexd, 284

oz 8B

f-string (f-2x1F) '£' U 'F' & SOl A AL HEHEES
A 2EHE 9o 9T YYTh PEP 498 S H A 8.

file object (3} ZAA|) 3} Aol thal| 5L A FFA API(read () Ywrite () Z2 HAE
Aol et 3t AA = AR ta3 A4 st oy o A% A
(& &0, 2T 4=, Ad-FEE 3, &7, spol=, 55) ol gt ANAE FA
Y AR = 5L Z AA (file-like objects)} 2~ E F (streams) ©| 2t 1= B FH 1t}

AR ZE A $5e) 5 AR S o] A5 YTk S aw) vhol U 2] 519, ¥ = (buffered) o] V] 2
s}ol, H = 519 o] 9] Aol Ak io REAA B HUTh %Y AAE EE FHA
- open () B4E 2% AU

=
file-like object (3} ZJA]) s+ 24| o] v e 2.

rlot
o
=
M
R

Q
o
i)
K
4z
il
rlr
jin)
ke
>,
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o

&)
e
p

)

AR

rlr
)

finder (3}¢It]) AT EH REL Y3 =1 A
ol 33. o] % &, F T FY UG A5 YT sys.meta_path &F T AHESHE v E A 2
v}l ¢} sys.path_hooks I} A AFESl= 4 2 AlE 2] 312G,
o 2bA 8 82 PEP 302, PEP 420, PEP 451 of \}-& Ut}

floor division (> 24 /b 717he A= st oA b};‘%*él. B Al Ak // o
oE Eof, &4 11 // 49 g2 27t HAH AT YA 2,758 EHF YT (-11) // 4
7} -2.755 U@ g -30] ol f2] 3l oF T} PEP 23 S%Exﬂﬁ.

function (8+4*) T E XA o] S BB 5= ddHe EAE. ﬂb}j— O]/‘o}iﬂ o1zt 7 AEE 4= 9=y,
vit] o] Aol AHRE 913‘4‘3}- 7l M4 e w A =

function annotation (g4~ o] - H| o] A) It wj 7| 4=} |l
St o] H oA Ut o2 g JE 2 AMEH YT 9 & &
mo}Em Aoz 71 aL, Ao int W L E Aoz 7P U

N

T
I
oo
2
Lo
2
fr
i}
o
gﬁ

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 Z2 I W7 EA ez BB TIE R = A Ao 7]
7V BE.
__future_ RES YTEIT I WSS HSS LA, A 7150] AA AL o7 o] 27}
3L, AAFH 22 0] 7)ol HeA & 5 syt

off
filo

=
=

BT 5 =S 5

r[r

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
garbage collection (7}H] ] £=4) O A} 25 X 9= v 28 & vhddl= Ax) gfo] M IR 34 AT
A2 2T AARD BS 5 AL 28 HIA £ A7 S 55 A £ AE =AU A

$A7= ge _‘?_‘%,—‘3_ ARSI A AT = dF Ut

generator (Z-]]L‘]E-]]()]E‘]) xﬂ Lﬂ Eﬂ o] E% o] E} Eﬂ O] E% = %E:]—Zr—% ‘;‘:}—/r\‘ g4t ?;5:]' i% Exj 0] LE'” E:]A %}\'t:
£ BECyiold LAAL TR Aol ST of GBS P S next O
Tz 2ol Sk A 4 Dk

HE A ole & 712 7| AW, o | EH o A= AlvE ol H olE | olH £ ZFe Ytk o=
S o)) 7k B oaHA ghe AL, A S8 HA R HE g

generator iterator (A U] o] €] o]E]# o] €]) A d o] E 471 whe = AA.
Zyieldr QN Ao AYE SV, A (1 W2 97 59 1y-B 5L ZHoE)
AR RS 71 guh AdE el olH e oIy ZFANHE, Hid e SAgYH (EE vt

A2 A zehs g4et g U,

generator expression (| U#|o]E] 2 4)) o|HHo|HE EdF+ 4. FZ UL A E FY o=
for Azt A bR is Aol Hol B+ VAN AY RelUTh AUV A e SR U4
A& e BEo WU th
>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81

285

generic function (A g 34) 22
uf oj T o] AREE A=
Atz 0] &3} functools.singledispatch () Bl Z | 0B 2} PEP 4435 H A Q.

GIL A9 ol =ZeE 2 2 HAS.

ALt %HE e dedd disl FAg oY g FAE . TS
239 2] &

kY
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global interpreter lock (A& ¢le]=2]E] &) 3l Hoj @ A d1}o] AH E7} glo] M vlo|E 7 & 2 A3Pe}
£2 R4e7] 918 CPyvhon QB2 B 7L BB W AUE, (dictst 2o F2 8 IDES E
Bohs) A7 20l SA402 5 ool G R o] Chython 201 & B0
eynh 9z H JAE FIE A2 °1E1 2l E s o =3ts] 47 et o

Z2AA ZIAZ AFsts HEE Y g FES AT YTH
SHAIRE ojE R R 552, RF U AR B, ol s 22 AL A A FA e 3
o= GILS BM?shﬁ AAERASUTE =3LTV0E & o= 34 GILS vhd vt
A H v AsHA FF ol HE F1v) <<£ffﬂ£°ﬂ At %(free threaded )) CﬂEi EEHE W
A shE HAL =82 G A0 A XM= A
=AUt o] A% H%‘S %%‘}% A& %Lfa%% all %}‘}711 UP—OW vﬂ Hlﬁo} = 3017‘
ﬂoidﬁ%&i’isww.

hash-based pyc (3] A] 7]}t pye) #2735 2317 %’4611 S A oA o] HF A Aol obd A E
AHE- k= vho] E & 7| A] 3. pyc-invalidation-& 3= H]L

hashable (| X] 7}5) A A7} 428 1 Fho] M3HA &= A ZFF<S 223 (__hash. () WA =7 E 87
yth, o2 AA e} ujad ¢ Jodl (__eq () WAET} %3?5”4 th), sl Al 7}—3”/}3’— 2k
Brhin W ws) & oA b5 ek AR S o] 54 e 2otol gtk
AN A4S AAE DAL A AT WA AT S DA S, o) A TEE

402 A S A5 TR ok
o 72 ghe]® o EH g AAS2 8 A 7Hs F Ut (BI2EV gAY g 22) 7hA dE o v &2
la‘zl FsUth (F= oerrozenset Z2) B AHoUEL 259 8450 s|A 7te & w vt
A PSTUC e Ao G20 ALTS AAEE RS2 N A
AN LS A etus) RE thatty vl wE 1, A g2 id () B FE wESol g UrTh
IDLE 3}0]2‘_%—14? =3} 7|3 37 (Integrated Development Environment). IDLE-2 }o] % 9] % & vl &
AzH 0l B9} AE zel g B3 LT

ok

)

o)

7

e Z2e A4 89 AA = 2L 4G, FEe AU o AAE2
ok Al gt A sk | A AAE t&‘éoiolﬁﬁ Ytk #skA] ok s Al gkl 3lo]oF
g AEES FUH AE S0, 9M U 9 71-

5

g

=

g

=

(¢}
m&ﬁA ko

s E’_%ﬂ sbolH T EZFTE R 5 ho| W I =AM ALEE £ I =S 3= F AL
importer (%]-‘LE]) ES 3| % st 2 V)% 3t AA; S Ao kel o]z 2 AR YUY Tth

o
interactive (t]3}3)) 3ol ML 318 =z E 2ty =, dE=Zg e 222 EXN 243 53
48 Qe 5 93, 52 AWD 272 B 5 drke £k A7 glo] ©A) pythong AR

A2 CAFES) Fuliwol A AHaE A% b 5 s th. Al ofolo] g AAaAY LED
57148 o] thi = o) 732 3 9H U T (nelp (x) & 7191 5H41 £).

Fl

[U
it
i
_l
p

interpreted (QIE]Z 2| E]&) nlo]E T = Auld o] &) o 2 FEo] 3R] 7|+= sHA gk, sho] A
2 At A7t ol Az gl E dofdUrth o] A A H o2 Ad 5td S THEA %}-T’—E
/\’\ SBdE AH AP = e EYdYeh 2 22O & ‘:‘] A A3 A 7] 3} ] gk
JdEzZEH ‘Hﬂ HE ASY dojH o %2 /g ]% kSt o 3he] & HA S

interpreter shutdown (21E]Z2Je] £8) £ 532l LS 2 o, glo| A QA Z el = EH 3 Al 7] 9
9=, —:-‘5011/]' Ay 7HA] S QSR T2 T EE @%% AAES dAFoZ
Hbdsty o =3 7 2] =47 & oy H S ES YT AR AR 9] 3H ]—L‘rweakref o) Q=
FEEY AR S AZANZL = AFULE TR A7) A AYE = I == g e ss e &
°““Eﬂ, :’—ﬂol AZd‘“ dEol 8 71534 <= = A7 EJUTH (E3 o= gho] B g

]_
Folu 41 FAE YU eh.

oz elE £89 FH 9AL AYPH = main_ BFE
A

]

REECER L

R
AR olHHEY 2 EE (1ist, str,
ite

iterable (0]E]2]8) W &S o Wl sl 25 Sl 7
tuple &2) A AL 5, dice L2 8 Wl A= P95, shod A4 = O W AAx

AGE THEE _getiten () WAEE AA B8 52 2ol o] AA 5 o] G5,
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. 0
gdolHE EHF U ° = A A AXNE T FEZU oJHHAES
AHE S, HE2 iter () £ 2E5HA W, olHEolH AAE AH HE 22 /5 YT for 22
oJAES A ES AN ATz T, F2E 2= T olHAHOHE FobE o) F e
A8 Tyt ol B e o], Al s, Alddo] B = HAL

2 3ESH(EE WZ T next () EALSH) 2ER Y = FEE= AHUHE =HFUTE H
o] Ae] o] B 7} ¢l2 wj = thAl StopIteration d&E Yo A Ut) o] A A A, o] #H o] A
A= 4=, 0539 BE_ next_ () WAE E&L StopIteration 92 & thA] 4o 7] 7]t
Ttk olH# o= olH o] AA A S BT __iter_ () FINEE 7HE Ao] 8757
ufZoll, o] H @l o] Bl & o] Bl 2] £ 0] 7] & staL ThE o] H H B 5w Wols ol 29 oA AHSE
F AFULE T8 A& o] He] o]H o] A& A=3tE Z=EY YTk (1ist Z-2) ZAH oY
AA = iter () ¥ 2 ADot AU for Fxo| AHEE wjutct A o]H g o|HE WYt o] |
AL olE g o]l thafj A S~ et 2 3t W, At o] B | o] M o] ALEH o] ] &AZH o]HH o HE
S F A, R A oY A Kol A vhE YT
typeiter o] & ZtAgF U -&-0] QIG5 U TH

key function (7] $+4*) 7] g = ) o] A (collation) §+4=+= A & (sorting) ©] L} 8] & (ordering) ol A&
€t #e sdFe SUEJ Yk A& £0], locale.strxfrm() & Z2AY EF YA 2=
A 7 g e e E T,
ol MY W2 =7 Q450 oA A A oA AL Fol=A & Aoty & 7] g whop
EY9Yrth oA AE9E=min(), max (), sorted(), list.sort (), heapg.merge (), heapq.
nsmallest (), heapq.nlargest (), itertools.groupby () ©] UdF5Yc}

7] @48 HEE e o] B ol dFUth dlE S0, str.lower () HIAEE AolA & gl
R 9% 7 F42 A E 5 AFUTh AA R, 7] FAE Lanbda A OZ BHE S
A, olF AQdYtt: lambda r: (r[0], r([2]). E3h operator BE-2 Al e 7] T4
A A AE Al S8 th: attrgetter (), itemgetter (), methodcaller (). 7] &¢4E WED
A2 31= W ol T 3 o] 2 Sorting HOW TO € H A 8.
keyword argument (7] 9 & Q1 x}) <12} & HA Q.
252

lambda (th 28 ) gro] FalAE Shte] 284 oz TAT o B gt et B4, gt
N B2HL lambda [parameters]: expression YYrth

LBYL % 7| A ef X 2} (Look before you leap). ©] T AEFYE TE 0| U 23] & 17| Aol YA H o2 AA

< AARIY T o] 2B Y 2 FAFP F U v H a1, B2 if 2o SR SAA A FH YT

28 = &AM, LBYL H2¥ 2 (H7]) & (F7]) ol B 20 DA 2 Adel A

HeArgdezA s dE = dsuth

list (B]2E) W shold Al s T o]Fol= 273, Ao tha JA2701) o 7] o, 42
2 E (linked list) ¥ th= th-8 Aol o] vj 23 AR o}

list comprehension (Z] AE Az g3 A) A/ A2 45 AR = dRE Ay 1 2HE g rER
=8 FE= 7HES . result = ['{:#04x}'.format (x) for x in range(256) if x
5 2 == 0] £ 00| A] 255 ALolo] Q= B4E9] 1675 (0x.) S TP B grES
HEUCh i 3 AR 4 95Utk A, range (256) of St 4

2 3ot

Sfsho} ek = el

importlib.abc.

loader (2t]) RE S 2 3t= AA|. load_module () o|&= o] 29 1
BE vy 7t 85 Ytk AAE Y82 PEP 302 &, =4 | ©]
Loader & HA| Q.

magic method (W] 2] M A=) S v = o] w]F 4] A < v e T

mapping (W]3) &9 7] 23] & A Y3l Mapping ©] U MutableMapping 4 Wl o] & S| &
off AAH HAHEES FHE= A o)y AA. 9 2= dict, collections.defaultdict,

collections.OrderedDict, collections.Counter S & 4 95U rth

[>
iy [
R
[>
rlr
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meta path finder (W€} 2 5}QIt]) sys.meta_path & AMo] FejF+ 3hlH. HE A2 oA+
Az e It & #HAE o] 7] += A T YT
el A2 37t = WA EE] A= importlib.abc.MetaPathFinder & HH
Hyth

¢

metaclass (W e} F2|2) S 2o Fea A A= FHd2 o5, F:2 gAY, Hlola FHaE
o EE& weyth g Z EH"L o] Al Q1AFE Hholr FEAE B E= A UL Ut} R
A A 223 AojEL2 7|2 LA S Al gt slo] WS EHA BeE= A2 AxH
HEe ZH2E WE 5 o= 74%1\4@. REE ALS R Al o] =7 AS 28 AT, 87}
A2 o, uﬂE}i?ﬂAL ZEeta ol S Alwguch AJEYRE M 29 2 7] (logging),
2= bEA e 271 AR AN A, ASE FAH B 2 FYo AFHSUTH

metaclasses ol A] T} 2}A| 8 ) &2 2F

method (WA &) S H}Dl Qkof| A %ﬂﬂ
I HAEE A HA AA(HF self
A2FZ 2 HASL.

method resolution order (WA= AR +4]) HIAE Z2A A= X35}
SopSe] AUt 23 Ao 25 E so] A Az 2l E ol AHg
Python 2.3 Method Resolution OrderE X2 3 vt}

module (2.5) sho] A S=9] 223} B9 & FYSHE AH. BEL 999 st A AANES T o)
308 24Uth REE Q3 A o9 ol Aoz zehv

714 £ BA K.

module spec (5 2%) RE S 2E3l=0 A&5H = o
importlib.machinery.ModuleSpec & AX2HEH A,

MRO HAE AH =4 & HAMSQ.
mutable (7}H) 7PH AR = gho] M = AT id () & SAFFA FAGULH EH T HA L.

=
named tuple (W] = %) (named twple(V] = F5)) o] eh ol FEONA F5 3 o] & 2 o] =
HEE o] AUA B 5 It 2o A2 B 4 UL RE G} 2ejso] AEH UG

Folt Zesol e A5 E 92 4+ AU
time.localtime () os.stat () 7} ¥FE3E 2FS 351, A& WA o] I EZ Ut}
T O} & o= sys. float_infoYyr}:

>>> 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

QR IE FEL A (S o) AU

Lrlr
MU
o,
!
>t
il
é
>
rr
&

collections. namedtuple ()=
FEAAME S e B 7HA F7HAAESE F

N
N
_<,>L
NE

krl

i
31

namespace (¢] S Z7hH WHEL7L A AT =
A= o Z

= O o
22k (v W4 o] F B7ro] A% Uth o § B o]

=]

2} X
R A REAS LT YT} o & &9, &4 builtins.open Fos.open() S I1ES
R

O o,
o o o

= 2oJdl BRE T4E FTHIF=AE THH T A
AT FA B4Adod =22 S Ut o & 590], random. seed () B ltertools islice ()
2t 2 I S5 0] ZFZF random I itertools BEO 9 & FEE 12 o] WEE U}

namespace package (°] S %Z}» 1A & A
o8 BT AT A= 2
7] 4] 9= ohE U o,

EE T HASL.
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nested scope (3 HH £253) S& Jo o)A WS F2ohE 5. o
o5l o WP Bl 9
s, g e 67
Uk A =, A
2= g s,
new-style class (5+ A€} Zej») 2L =2
2. 279 sold W ANAE, 2=
__getattribute_ (), Ed 2 WA ZE,
S AFg 32 9lola T
object (A A]) FEf (EREU g & 2 T2 (WA E) o] FoJd BE tolg. T3 BE w2Ed
Ze o) HEAQA Wo]a Fa JHD‘r-
package (3}7] %)) A B ZEE M, AARCZ B A7 ANES 2T F Y=o 2s. 7eFog,
37| A]= _path__ A EZFREZ} A& gold YT
@%ﬂﬂﬂﬂﬂ%%zﬂﬂﬂEiw&
T (EEMAE) Ao 47 e 5= e A (e o' A A8 &
Al

B8, T B RS g

S AA o AHEE I Y= F
28td 32429 slots_ , T )
~eE WA =S e Shol W] AET G 75 E

parameter (W] 7} ¥ $>)
A e e
A=l

o 9 x]-7] positional-or- keyword) A A A2 7] HEA 2 AdE = e dAE ALH

9
e ol 210] Pt 18 W Sl e o1 o] &4 o 5 bar

’def func (foo, bar=None) :

o 9 X-A & (positional-only): A X Z T Al52 5 = AXE AZFULH J A AL wi s+
S Fol o wi/f A £S5l / FAME 238 1 F ol AT £ F U A& S0 ol

A posonlyl 3} posonly2:

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

71 -2 & (keyword-only): 71 EE2T AT 5 = AAE AT 7| =-H & v A
A 5 Y w7 g BE oA el 3hute] 7FH-9 X w7+ & T = 2 Fe) A
Aog 4= dF Ut A& £, b2 A kw_onlyl 2} kw_only2:

Lo

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

o 7VH-9 A (var-positional): (T2 1) 7| H =50 2] S| A] o] ] gtol 5o A 9] %] AR}& °ﬂ o 3H)
AZE % 2 A7 ke Yolol AALE AR T, ol7 wAASE A o] B
£ ol BoA BgE 5 dF U A E S0l ool A args:

def func(*args, **kwargs):

o 719719 = (var-keyword): (CF2 1] 7] M 2=So]] 9] 3 A] o] 1] WolS o] A 7] = QA A}Sof Tl 3l)
ATE = J= 499 M 719 = AAES AR FUTH ol & w7l g w7 ¥l o] 5ol
g ol oA AoE £ AF U, ol E S0] A9 Ao A kwargs.

AR AEE AAE

mlo

A% 7| EgheE bz Ad Ho AL} B4 AAES ARG 4 A5

ol 2} —9~01 A &, A2} v | H o] xpolo] L} 2= FAQ A&, inspect.Parameter S 2,
function 2, PEP 362 HA K.

pathentry (2 E2)) 4= 7% 7or] 7 J2E G RESS 27 94 FneE Qre 4= Ao

shte) B2,

path entry finder (73 2 Q‘]Eﬂ g}elt]) sys.path_hooks ol Y= ZHE(F, AR AdEDZ F) ol &
=3 A, Fol A2 dE 2 RES ZE=YHES L A5 YTh
o

BE e 3 H o] FH3}

path entry hook (2 QlE2] ¥) sys.path_hook B|2E9 &= ZHEQH, EA A2 AEZ oA
EESZEHS L Jud Az e gy & an Ytk

1
)
2l

r[r
=
X
(A
m]n

importlib.abc.PathEntryFinder o] U3 4T}
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fifo
R

path based finder (% 2 7|4} 5helt]) 712 vl e} 4% 79l H S 5 shupele], QrE A2 o) BE
Z Ut

path-like object (3 25 A A|) 3L Al2" A2 & L}EML AA. A2F A= 425 e Y= str U
bytes AA o] A} os.PathLike Z2EZ S 73 3= A O‘L]I’% os.PathLike Z2EZ L
A Qo= A= os. fspath() & EEBHH str Wt bytes 34 A|2® g WIE 5
Jd5 Ut} th4l os. fsdecode () & os. fsencode () & Z+Zt str Y bytes 23S B A351=1
A58 4 A% o] PEP 102 % 945 514 11T

PEP 5}o 7] 41 ]9k PEPL= ol AR Elo] BEE AT 5 AL sho]f B 1 mRA|A EE
B0 3t A2 L /)5S BEshe A A QUTH PEPE A 9 7] 5ol th @ AT 7% ALk
B 272 A F s of gt
PEPE #.8 A2 & 7152 AU LAN 08 A% e QAL 244 shol dof o1 4
AR 57 918 718 WA S AUtk PEP A4 A AR UE Wel A 3l & 7553
2

242
ulth o A £A8 @ Aol Ygth
P1Ex3A L.

portion (£4) PEP 420 o A 2] g A 4, o] &
FAE9] Jg @ip 9ol A== A 7t

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

provisional API (3 API) 27 API:= %2 ghol B & g9 3}
X

- 3471 Aol o] ukA) sk Ste) Tl e el ol Sol 9l
Fuch.

ofr of

A58 A9 8
ﬂqq-ﬂaﬂm~4%@ﬂﬂﬂ@ﬂﬂL°HWP ol AL B, 0 ATLAE

23ttt A4 eerE 34 S8 o] FAH A g : Cadwge
%ﬂoﬂﬂﬂoi“ﬂ%ﬂ:%%ﬁﬂﬁﬂ—Am%EﬂWﬂﬁﬂ%ﬂ%ﬂ?ﬂ%%@ﬂ

A £ ool usia} ed N1 5 Y

provisional package (X"751 JH?] X]) 7 API E B A

O
Python 3000 (3}0] % 3000) “}o] 2 3.x vl 2 2elef W w (M 39} w27} W vjefj ] o]ofr] | Al ef| vt
Solxl o]Folth) o] A= (Py3k) 2 E 27]E 3

Pythonic (sho] AThe) THE Ao Sol A ANAA A ES AHEHN DES 7 A
NA 7V AT ALEH & ol AEL 717ko] w2t ofe]t]of i} o], 5ol 2o A
Az g ot QL for £ A8 eNA o HE B E 82 AYUch thE Be
Aofol & o] el 579 P B Yom, sl e %A e AFEL hA £4 72 EE
g3t = g ok

—

oA, wko] 2 <l of

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

o 238, sl drhe e o 5]

=

for piece in food:
print (piece)

qualified name (J 7318 o] &) REQ AP 2FZ oA RE AYH Fd 2, T, HA= o2&
(BE)EHAFEHoEZ FEH o] F. PEP 3155 oA Hogguth A4S T FeHay

A9ol, AT o 5 AR o] BT} 2Tk

>>> class C:
class D:
def meth (self):
pass
>>> C.__ _qualname___

(Th& sl AT ol AS)
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YC’

>>> C.D. ualnan

'Cc.D'

>>> C.D.meth qual e__

'C.D.meth'

2ES 7M7) = AL , &3] A F3FA o) (fully qualified name)> 2= R R 7| A 5&
Z3EA RERE 7= ZJEE g d o]5 S 9 gyrt} o & 9], email .mime. text:

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

referencecount( IR 34 AA o 3 FRY NG AAY IR 34700 F Dol AW, Wl s}k
HUth AR 34 FHS dutd o7 sfo|A I o &5 A = FA T, CPython &9 34
"?J‘%D}- sys BE2 5 AA9 I=x A4+ E E8F = getrefcount () & FY Tt

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

_slots_ e o] Aelol, AAHA o ER RESS %
e g AAGe A HEelE Adste B3E S A7) 9
AL 7L 1 BolehA, HlZ el Ue $4 TGN B 52 ¢
99 492 B ol F4UTh

sequence (A|F2) __getitem_ () ST HAEE T3 A5 ADAE AL SuE 84 AANAE A
3t Al A2 dolE B8 FE __len_ ( =
L]-"‘%HE ,list, str, tuple, bytes 7} 9,‘\%1/]1‘/]- dict T3l _ getitem_ () I __len_ ()
= X]ﬂﬁ}z] OF, 23] o] A thAl 9o £ 7)1 E AFSSH] Wl ol Al AT o2t misd o'
-A:L%"/P‘_ Aol 9] 3f oF ghch

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 (J 2 t]A 8 x]) & o] 3pLte] A} ol 7|2 A A= = Al g T t s X9

slice (&2}to]2) H-g A[A2 o RS 2o}
W5 uUth variable name[1:3: []
HES (ME2THE) Z7|HS WR AR slice AAE AT
special method (5= WA &) Jo]H o] o o A4S, QA 22, Asid uj] A2 OEEEQ ) A
Z. ol HAEE F Y LEZE A ZEAL . &4 4| A == specialnames

o £ 2 BHEol A Q5T

statement (—“v’-z‘) AL 2 E(ZEY (EF(block))) & 743 }% %—F&‘%MD}. EFL xd4 ol AY

ZIEE AFS3tE o9 7HA 2R E FY st Ut 719 if, while, for.

text encoding (| 2E Q17 Y) FUIE AL v ELR "Jiﬂoﬁ}%itﬂ‘

text file () 2 E 5}4) str AAE ¢ & 5 v 9L AA. 5%, g 2E 5192 AAZ = vfo]E A&
HolH2ERE A2stu die o9d & AF AHFUch dAE 5tdo o2& gaE
Er('r'EE'w) 2 dd 3}, sys.stdin, sys.stdout, i0.StringI0 & AAEHAE E F
A5t

Aol =R A7 & 93 2 4 9 5 Aol Hal A s o] v 5 £ FEEA L.
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(O &2+ ﬁ(<)/‘ﬂ Nz SRl —rx}"“‘ A
% A& stA = AT Ojﬁ% 742 o] ol A &R 7}

orulch ol o1t A 6 A o B EAG Bl L A 1
A 27 FNE ofe] Zol 2D 5 Jrdl, HAEIS L0 53 22 d5Un
type () Shol4 AR & 170 oW F7 AN AN E AFFUH BE A& Fol Ak
AA] P& __class__ EPFREE FA2T 5 QAU type (ob)) 2 @2 5 A5 YT
type alias (3 o Q2]o]2) BL 4@ Aho] o 5] W o] A= W] 5 o]
Yol dejoj e @ IEE desshe o 443U o8 S9:
from typing import List, Tuple
def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:
pass

o= 2ol o ¢7] 44 we & dsuth:

from typing import List, Tuple
Color = Tuple[int, int, int]

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

&t typingd PEP 4845 2 3HA 8.
P E) fg, FH2 A EYRE E 5 i AS U RkS g VdiE £ 32 A s o=
A
Y I E = A ALgolH -L‘rol oA ZAE A & dFUTh AT 34 3 4 =76 {8319
IDES] 7= &4 2 A EH S FHUTH

¥

=
A9 A4 g AYety, A9 A, Fda JEHHE ¢ 849 3 IdE L& typing.
A~
=R

o] 7152 A3 typingd} PEP 4842 Fx

universal newlines (f+ UM A & d3)) 3 22 AEs = o
A BE: AU AW EA Bl \n', QESE Bl \r\nt, o] 29 EA Bl !
F7HA 9 Agoll #a A= bytes.splitlines () ¥7k ol el PEP 278 £} PEP 3116 & E*“J*-

variable annotation (H o] o] A) Hy = FP 2 oJESHEL] o] - H o] Al
M EE e ol Ee e o mHo] 42 D g AE AL
class C:
field: 'annotation'

ME ool de YO § AES AP UTH: o & o, o] WAL int FE AL Ao

7l g Ut

count: int = 0

Ha o EH o] 1

2 A A annassign ol A A g o}
o] 75 AYsle g

o] - g o] A, PEP 484 I PEP 526 & I =234 8.
7F

virtual environment (7} 7)) 3}o] A ALg 2k} S8 T2 3 0], T2 A AH oA A E] = T2 Tlol A
SE ZEIRFEY T JFE F 1 oA, slo] W Bl 2 A A ES AR FAY g ol =

=
e AL bsetA s, dE 4o AeE A 87,
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5L o)
=2

o
X,

virtual machine (7} 7] 7)) Az E9ojvto g o H AFE. slo|p o] 714 71 A= vlolE T =
H7t &8ss violE Z=& AP gyh

Zen of Python (3}o]% A) s}ho] A t]x}el Ae]el AeEo =y, Ao E o3 sla AME 3= ul =20
HUYth o %%%EH P ZEFZEA (import this) & YHstH Hdrh
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APPENDIX B

O] dHAOf 25}0q

o] A A<= reStructuredText 20| A hE01Z A 2, glolH AYAE 3l SH3] AZH A 87
9l Sphinx & A& 5l
A A9t ol & A% EA A TN Shol X A eF mp A 2 A A 0 7 AU B AR =g Ql Yt 7] o 5}
Ak, Fro g ol i g A B &= reporting-bugs 7| o] A] & FALTHA Al 2. A 22 A -G A A U
g
= EsoA B2 ZAE =-YTth
e Fred L. Drake, Jr., 42 3to]H AP = 7o) 2 Afo] 2} gk Zrl = 9] 27}

&

0

l—J

« reStructuredText 2} Docutils 29 EE JIE &= Docutils ZZ2 A E,

U —

* Fredrik Lundh, Z22] Alternative Python Reference 2 2 A E of| A Sphinx 7} -2 o}o|t] o] & A H Ut}

o

Aol 71 P F Ut 71 Ak R A <
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appeENDIX C

oI b2} 20| Ml A

C.1 AZEQ0{Q A}

gfo] -2 ABC 2= Qo] o] T A A& A] W] g 2H= 9] Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
%) 9] Guido van Rossumol] 2] 3l 1990 dth Zukol] ko] F5uth hol Mol thE AHEE9] e 33
o] 235 912 %, Guido= ol o] 78 A A= vho} 551,

1995, Guido+= Virginia 2] Reston ]| $1+= Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston.va.us/ Fr2) o] A Ihol A 2P -& AL, o] XA oy AL AZE OIE SAYUF UL
2000'd 59, Guido 9} 5}o] A 3 4] 725l & BeOpen.com 2 2 & 7 A] BeOpen PythonLabs 2 74 %
Yt} 22 3 104, PythonLabs B -2 Digital Creations(& ] Zope Corporation; https://www.zope.org/ ZZ) 2
A5 YTE 2001 d, 5}o]# 4 = E 9 o] A & (PSF, https://www.python.org/psf/ Z+Z) o] A H = A5t}
o] A= stol M HA A A AAHAS afote s 5835 AYH v D2 24 YUYt} Zope Corporation &

PSFo] 391 39191 Th,

Wi 272 F7 AP UTH(F N 22 Ao e sl A= https://opensource.org/E 2814

Ae). A0 =, L (3HA v A i obd UTh She] A W E B GPL} G TH ofele] Ei
cheFst vl Z S g okt APyt

HY = ot oHHE 2 | 6 ASXt GPL 5 &1?

09.0~1.2 | 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

2.1.2 2.1.1 2002 PSF yes

213 212 2002 PSF yes

2.2 o] 2.1.1 2001-& 2 | PSF yes

Fi: GPLY} z&d = A2 2| 7FGPLE slol i v xdthE A2 dnsiAl = ddsunh EE
ghol A gholAla= GPLA 28] o] 2o WS 37/ 222 UaA G s Ad WA x5 A
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?—J_

Ytk GPL &3 eho] 4l 2= Sho] A3} GPL 3ol WEE The 229101 & 2FF 5 A Futh e
As

337 @5uh

Guido 9] A= 3tel| o] Wl E 5 7H5 317 T B 97 AL BARE N A FAEH U

C.2 TIO|40l HMASHHLE AFRSH7| $I5H 0| ofzt

vlolH Az E Qo] e} A M= PSF License Agreement©l| thg} gfo] Al a7} F ol g U th

glo] W 3.8.6 7 F, AW A9 oA, Z&|¥ Y 7]} T X = PSF License Agreement 2} Zero-Clause BSD license©l|
el o] 2 ol 7} % o151 0

Shol ol BTE A% 42 =g o]l hE eho] A2sh A& H LItk ehol A 3 kol 2o 35
£ TEo S A oo Shol 0] BAA BRE 85 4= =9 ofo] U]gh ko] Al
PREE = S

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.13

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

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

3.8.13 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 3.8.13 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2022 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.8.13 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 3.8.13 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
3.8.13.

4. PSF is making Python 3.8.13 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 3.8.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.13

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.13, 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 3.8.13, 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 3.8.13 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.
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C.3.1 HE2M EQ[AH

_random B2 &2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html oj] A
el 3eo 7Rt F=8 233Utk b2 dd T2 A4S Iz 70 AYdth

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 43

socket R EL getaddrinfo () & getnameinfo () T+ E AFR Yt} o] 5L 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 H|S7| &3 MH|A

asynchat¥ asyncore 252 th33 22 £ A1S 233 oh:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

C.3. Z3E 2ZE|0{oll it 2foldla K 52l

65



http://www.wide.ad.jp/
http://www.wide.ad.jp/

Python Setup and Usage, £A| H{H™ 3.8.13

C.34 37| |

http.cookies RE-S T}eT} 28 59 A3 LR T

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.

o e 39 AL TP T:

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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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 & Z2A|IXH S&

xmlrpe.client REL The T 22 o] A5 TR

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 3] 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. ¢ 9+ Dan Bernstein 2] SipHash24 ¢+17 2] = 2] Marek Majkowski 2] 728 o] 2 3}5] of
AsUTH 7)ol &= v 22 W8o] 235 o] 5yt

<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} £ A+ 7He] W 2ha 913 C <= dioa 9} strtod S Al & 3k ¥} Python/dtoa.c < @A
http://www.netlib.org/fp/ o] A €& 4= 1= David M. Gay 2] Z+-2 o] £2] 9} d of| A A 21551 T} 2009
d3g 16Ye T2 Y& gdo& v T2 AZd 9 ol F A 7F £3E o] Y5t

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

*

* 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 = %9 AAT AT 5 A st F7He] 52 93 OpenSSL
ghol B el g] & AHS gyt = A= 9-9F W OS X sho] 2 A X =2 7382 OpenSSL 2to] H & 8] AHE S
2T FQong o7 OPCHSSL ghol Al ALRE S 23 E YT

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

(Th& sl AT ol AS)

C.3. Z§tEl AZEQ|0{0l CHE! 210|MIA L S0l [

Hl




Python Setup and Usage, £A| H{H™ 3.8.13

(o1 sl o] A A A%)

* 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 WE & ——yith-system-expat & FA 34| &= oF E3H expat &2 AFE S ALE

shel Mg o}

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 & I & ——yith-system-1ibffi & FA SR &= 31 L4 libfli &2 AFE S AR

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

z1ib -2 A2l o A b

— B :’E
Ut

4

A% zlib W o] UF 2efslofA MEe] A8 5 oW, 2

AR g Ste] WEH
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|Hlo 2 It}

[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

_decimal RE2 WE=E ——with-system-libmpdec & 74 3}A] ¢+ S, 234 libmpdec 42~ AFE
2 Agetel A= U

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 HIAE A2Q|E

test I 7| AL CIAN2.0 H|AE A9 E (Lib/test/xmltestdata/c14n-20/)+= W3C § A}o] E https:

[ Iwww.w3.0rg/ TR/xml-cl4n2-testcases/ | A} 7} ko w 3- BSD 2ho] Al 3}of| vl = Ut}
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
(ASIS) 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.

C.3.

Hl
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APPENDIX D

sho] 3} o] WA
Copyright © 2001-2022 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.

WA 2ol 0 AL AT ARE o AL9) 2ho] 4l o A Al F T
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e

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 (8|5 7] Z ——help,5
g XE #Hejat, 44 1,6
asynchronous generator (H] & 7] A\ & o] -1,6
H), 44 -J.8
asynchronous generator iterator (H]% 7] -m <module-name>, 4
A @l ol o] Bl &l o] E), 44 0,6
asynchronous iterable (¥]&7] °|EHE), 4 -00,6
asynchronous iterator (H]% 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 (JAEZEE £8
dictionary view (944 g &), 46 iterable (°]E & E), 48

docstring (52~ EH), 46 iterator (°]E & o] ¥), 49

duck-typing (4 Et°]3), 46 J
E -3

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

EAFP, 46 K

exec_prefix, 16 key function (7] &4), 49

expression (E&4)), 46 keyword argument (7] = 23}, 49

extension module (%3 EE), 46

- L

lambda (Zt}), 49

f-string (fEAFY), 46 LBYL, 49

file object (F<¥ AA), 46 list (B|AE), 49

file-like object (FLF AA), 46 list comprehension (B]2E #HzZ2|3A), 49
finder (3}¢1H), 47 loader (Z4), 49

floor division (4 U4, 47

Fortran contlguous,45 M

function (&%), 4

-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 (A& lEH &4, pethod

47 magic, 49
generator iterator (A& o]E o] ¥ # o), special, 53

47 method (WA =), 50
generic function (AU <), 47 method resolution order (WA X AA £A),
GIL, 47 50
global interpreter lock (A AHZZE podule (ZE), 50

=), 48 module spec (EE 23),50

MRO, 50
H mutable (7}9), 50
-h
command line option,5 N
hash-based pyc (3]A] 714} pyc), 48 named tuple (U Y= HFZ), 50
hashable (3] A] 7}%), 48 namespace (°] & &7, 50
—-help namespace package (¢]& &7+ 3 7] A]), 50
command line option,5 nested scope (EHH £27FZ),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 (Y H), 48 P

importing (Y 3ZH), 48

k 5 7] #)), 51
interactive (th3}%), 48 package (3 7] A))

parameter (W7 ¥ 4), 51
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PATH, 9, 17, 20, 22, 2730 special method (E4 WA E), 53
path based finder (AZ 7|49l 5}l 1), 52 statement (%), 53

path entry (A= AE),51
path entry finder (A= JdEF 31¢1H), 51 T

path entry hook (F& dE=z &), 51 text encoding (HlAE 917 H), 53
path-like object (AZF AA), 52 text file (H2E 3}9), 53

PATHEXT, 22 triple-quoted string (A& W& F H Ex}
PEP, 52 @), 54

portion (Z4),52 type (&), 54

positional argument ($]X] €12}, 52 type alias (3 o dg|o]), 54

prefix, 16 type hint (8 31 E), 54

provisional API (FA API), 52

provisional package (33 37 A)), 52 U

PY_PYTHON, 31
Python 3000 (3}o] A 3000), 52

-u
command line option,7

*
PYTHON*, 46 universal newlines (FUBAd & d7), 54
PYTHONCOERCECLOCALE, 13
PYTHONDEBUG, 6 V

PYTHONDONTWRITEBYTECODE, 5
PYTHONHASHSEED, 6, 10
PYTHONHOME, 6, 9, 32, 33
Pythonic (Z}o] M THR), 52
PYTHONINSPECT, 6
PYTHONIOENCODING, 12, 13
PYTHONLEGACYWINDOWSSTDIO, 10
PYTHONMALLOC, 11
PYTHONOPTIMIZE, 6
PYTHONPATH, 6, 9, 27, 32, 33, 38

-V

command line option,5
-v

command line option,7
variable annotation (R4 o] o] A), 54
—-—version

command line option,5
virtual environment (7} &7), 54
virtual machine (7} 71 A), 55

PYTHONPROFILEIMPORTTIME, 8 W
PYTHONPYCACHEPREFIX, 8
PYTHONSTARTUP, 6 W arg
PYTHONUNBUFFERED, 7 command line option,7
PYTHONUTFS, 8, 12, 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 (F134H o] &), 52

eld Ty s

R PEP 1,52
-R PEP 8,41
command line option,6 PEP 11,19,35

reference count (X 34),53 PEP 238,47

regular package (A5 7] A]), 53 PEP 278,54
PEP 302,47,49

S PEP 338,4
PEP 343,45

-S

command line option,7 PEP 362, 44,51

s PEP 370,7,10

command line option,7 PEP 397,28

sequence (A]|#A2), 53 PEP 411,52
ensi PEP 420,47, 50, 52

set comprehension, 53 et
single dispatch (A= t23A), 53 ’
slice (£8}o]2), 53 PEP 451,47

ar PEP 484, 43,47, 54
e PEP 488,606

method, 53 )
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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 538,12
PEP 540,13
PEP 3116, 54
PEP 3155,52

i
exec_prefix, 16
PATH, 9, 17, 20, 22, 2730
PATHEXT, 22
prefix, 16
PY_PYTHON, 31
PYTHON*, 46
PYTHONASYNCIODERUG, I1
PYTHONBREAKPOINT, 9
PYTHONCASEOK, 9
PYTHONCOERCECLOCALE, 12, 13
PYTHONDEBUG, 6, 9
PYTHONDEVMODE, 12
PYTHONDONTWRITEBYTECODE, 5, 10
PYTHONDUMPREF'S, 13
PYTHONEXECUTABLE, 10
PYTHONFAULTHANDLER, 11
PYTHONHASHSEED, 6, 10
PYTHONHOME, 6, 9, 32, 33
PYTHONINSPECT, 6, 9
PYTHONIOENCODING, 10, 12, 13
PYTHONLEGACYWINDOWSFSENCODING, 12
PYTHONLEGACYWINDOWSSTDIO, 10, 12
PYTHONMALLOC, 11
PYTHONMALLOCSTATS, 11
PYTHONNOUSERSITE, 10
PYTHONOPTIMIZE, 6,9
PYTHONPATH, 6, 9, 27, 32, 33, 38
PYTHONPROFILEIMPORTTIME, 8, 11
PYTHONPYCACHEPREFIX, 8, 10
PYTHONSTARTUP, 6, 9
PYTHONTHREADDEBUG, 13
PYTHONTRACEMALLOC, 11
PYTHONUNBUFFERED, 7, 9
PYTHONUSERBASE, 10
PYTHONUTEFS, 8, 12, 13, 28
PYTHONVERBOSE, 7, 9
PYTHONWARNINGS, 7, 10
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