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CHAPTER 1

02
o
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o

N

CPython V¥ = 2] 6= B2} E3} B4 A theFat A4S FHUTh
o = A
. = T

A
CPython implementation detail: T} 2 73 2] W = A A
AL

o

A5 Yt} ARA8F W82 implementations

odzd =

1.1 HHE

golHZ T by RAHAES AR T sy

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

=8, 7 IR A AR At 0 EE 23 HE T2 Yt

’python myscript.py

1.1.1 QIE{H|0|A SM

NE Z e H A o] 2t Fux A AR o] 2% S A, D A 27 EE PP AT T
sty Aol A2W BE JYon TEW, YL AN 2EIEE £ FEORGHA B 24 £

Yool ctrl-p, ARSI E Cerl-z, Enter® B 4 davth7l 98 dzx A g
- T o] B A HAL HE JH O AGHA BEH, AT Dol 23YES Y AW
- UdEe o) g dAE iéw,sﬂ%wﬂaawwa B gL AaYES 9 ARFUT

e —c command & T &3 W, co
AR FEE oY Y &
<

e -m module—-name & &

gt
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WH s ol A, A e Aol A AL TE EATIG,
AE T o] 2~ F4d-2 AE|Z 2 Hof| 3 Anle = wA 2S5 F5FUY, FAud2E 2 AR = sys.argy
2 Eo7yt- 7}i HA @4, AB 2T YE O(sys.argv[0]) S ZZ2IH A2F WG 3lE=E ERLE Lo
‘IT—/]"S]'/H]JL-

—c <command>

command & 3ol T E A
A 7ol A2 re] A8 BME ofv) 7} gk

Lo
e
N

ys.path & Al& 2o

mE
o,
>,
A
L
9

commandE QA2 ZHA} o] ¥l E (auditing event) cpython. run_command

-m <module—name>
AFH o]59 BES sys.path o|lA AT T WEES __main_ BEEA AP}
A7} 2 ol ol 7] ol A AP py) & 22 ojol Yot L o EL FAY A Aol

& o] golojof AT, T o] T4 o] & FAIBHE AL kULt (Gl Sol, Fol =g TPIE

olgS YT T 0‘*\43})
)71 2] o] & (o]F W7 A] 23 & S SF UTE Iu EE hAl 3 7] A] o] Fo] A=, Qe Z 2 H
£ <pkg>._main__ W REZ ARG o] 5FL APz Eo] 2AYE AR A&
tel e e 2 zip 5t o] Hejet = Aoz gAY

i o] FAS WA EEOIUFH BREAEAHEE e, ol A2 gtold BE 5hd S 2 gl A
7l Wi Educh 22, Al 2 spdo] gle AFd A3 dd BEollE o5 A o sy Th
o] FME FH, sys.argv 9 A WA L_I_%E'_ o AA FZ7FFUtH(RE S Fe 5
SR WA 8 LB o2 ARG, o 84T WAL, 84 O AE 27 sys.pach o A7
ol =7 U

TSR % A3 sys.pathZF @A) o] @ 2] L} AF-R AF9] site-packages U] & B 2] & £ 3H51A] o=

Ay REo A A3 PEE AYPT 4 9lH Utk ZEPYTHON* 873 M- FAFE YL
¥ EE EMEE%EI BEE~IHEZ AYPTF ) TEHE A=/ S0] YL UTH ol timeit

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

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

o ®7):

runpy.run_module () 3}o|% FEJA AP AT 5 = F5T 75

PEP338-25& ~aHER A§3}7]

WHA31ANN A _main_ AEHEBEES AP A7]7] 0|5 AT = dFUTH

WA 34004 ©A: ol 5 T A7 A= ALF U

#E Y (sys.stdin) oA HHS JFUTh & Gl Huldold, i 7t FAA o2 AgH T
o) §4€ F9, sys.argy o) 3 WA R4 vor o B2, A QB 2l sys.path & A& F7b
Huth

Q1 2} ¢l o] ZHAF o] ¥l E (auditing event) cpython. run_stding T A Y}
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<script>
seript o] §71 oW I EE AP scripr = 3Fol A 3P olyt _ main .py 3 Eo] £ 3)
e gy __main_ .py 8-S 2= zip IF LS 7HE 7= I A" A2 (A ) o
.

o] FALE FH, sys.argv A WA 242+

/\ElEJE
Hoj| &7

ii%}E o] & IYE o]F0| sys.path o] A& FZof 7} a1,
AT AR __main__.py FHYS _main__ BEE APFh
Z]

=2
1§42 A8 5 sys.patnst 2T Y E OB 2 Lh A8 7] site-packages T 2] 2] E 3
G Ao BE A ~IYES AP 4 Y5 U h BE pYTHON: 874 MEE RAF UL

filename& QXIZE ZFA} o] ¥l E (auditing event) cpython.run_fileS A A AU}

o B7]:

o

—|—4_,
d ﬂu]m
H
o
9
O
B
QO
B
=}
uf
i
u
>,
09‘:'
biail}
<

o 5

runpy.run_path() o] ZEoA 44 A8 4 YE FED A%

AEjdo]x FHS A (oW, i 7 FAFO R HLE T, sys.argv[0] & F ZAE ("") o] =21, EA)

He e 27t sys.path o] Aol F7Hg Yt =3 %‘j}\“% AN AH§ 7hE g ;é-or (rlcompleter-config & 2%
L), A AN DI AER HYo) AAFOo @_/\qﬂ_%qu}

o B
tut-invoking

WA 3404 A | I sl R As A3

shold WA WEE 295 n TRFUS 29 & e 2EUTh

Python 3.8.0b2+

W AR, et 2ol WE] B F7h ARE AT T

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

WA 3.60 =7} -vv -&A.
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113 7|El M

-b
bytes Urbytearray str¥}, bytesE inte v o] F1E Stk FAo] F H FolAH
(~bb) °ll FUth
B A 3.501]/ﬁt,ﬂ;7§:bytes.‘2]-int vz A3 Yl

-B
Fo A, FoHE 22 BRES IEZTE T 0 pye F S 281 A sy
PYTHONDONTWRITEBYTECODE & ZFZ S A L.

——check-hash-based-pycs default|always|never
Al 7149F .pyc L] AZ F2E Aol gy th pyc-invalidation S #Z3HA L. default & A A3,
ALY 0] AAFR A S ol & T = A kel )3 oo mhef 8 4ol AAFE LU Th always
2 445he, BE 3Al /1 pye SIS, DAY Al AL el A 9, A Y b shedof o)
F 740l AARUTH never 2 AW, 314 714 .pyc AL 3T 22 sl o) HEA |
AN A F U T

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

-d
A U A 288 AUt (H3Y FA44 wet AE7ES 93 7159 Uth. PYTHONDEBUG & &
S A 2.

-E
AAEPE T = EEPYTHON* 87 HEE EAEdYtL, ol & S0 PYTHONPATH &F PYTHONHOME.

-i
2T HEZFA AA JAAR AGH ALY —c A o] AHEH W, sys.stdin 7FEH VYR Ho|Z] S %,
2FPEY PHES AYs Tof 3y = Eoﬂ AAF Ut PYTHONSTARTUP Q-2 ¢ 4] ¢k5 U Th
ﬂaecaazﬂ1ﬂ%%§ﬂ%ﬂ@ﬂ@T4AﬂEmﬂAEﬂ4d o 88 4 gt
PYTHONINSPECT & ZZ AL

-I
AgH RER sto]HS AP o] A2 ESH-E9-sE FAH o Z AZ3t) Fe] REOA sys.
path & 23 HE t]d ¥ g} AF-R 29 site-packages U] @ B 2] & £33} A] k<51 th BE PYTHON*
#7 M s RAPUD AR} Y TEE FYSE AL PRI As) Rk Aol RHHE &
% uch
WA 3.40) 27}

-0
assert &3} __debug__ 9] Ftoll i3t 2 AR F =5 A AUt} .pyc FFAF 4o Lopt-1 & F7}519]
Aotd " (vho]lE 7 =) 5o o] 52 FEE YT} (PEP 4882 ZZ3SHA| 2). PYTHONOPTIMIZE &=
CES RS
WA 35004 §7: PEP 488 o] w}2} .pyc 98-S T Fh

-00
0% A48T FAEYE WY pye F34 ol opt-2 & F7h5te] A5k W (o] = 1)
g9 ol 5= —TL—Er Ut (= PEP 4885 2 5HA R).
W 3500 A 917 : PEP 488 of kgt .pyc ItdH S AP

-q

e} REo A= A2 a3 WA wA| A& EAISHA] syt
WA 320 F7}
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-R
s Al #9155 Hyth o] FHE PYTHONHASHSEED 73 M7k 0 02 A4 4ol 2347}
AsUTh A FAHE= 7 EF 0w S35t 7] wiEd Yt
oA HV*-J sfo V‘*oﬂ/ﬂ , o] FA o] HA] F29) 315 AA, str}bytes AA| ] __hash__ () Fho] A&
FEIEFEE(E (Salt)>> HuUch A shold L2 A A Yol A 42 {5 A 5 v 5 = 3ho] A
Ay ZHoll= A &5 4 glsyth
A F2 B = AlS oA AEE P oz g 249 52 F 4 0n2) EREE ZAEE Tt
= AH A AR 3 BEE A F317] 93 A Yyt 24 S W8-S hitp:/ /www.ocert.org/advisories/
ocert-2011-003.html & XA A L.
PYTHONHASHSEED & S| Al A|E Al A 8lof| 1A g AT 5 A Futh
HA 374 HA: o] FAL T+ FAIFH A Gs5UtTh
H A 3.2.30] 7}

-S
“I2 *f site-packages === & sys.path o] 7134 &5}
o B
PEP 370 — A}-8-Z}H site-packages T] 2 € 2]

-s
site RE9 YXZEQ} o] REo] $£H3H: sys.path & Ao E &4 222 v &3ttt 3t
51te Zhuso A o2 dxEF uj & o] 22 v AT Y TH(E S} E Yt site.main ()
2 T EIAHAIL).

-u
stdout 7} stderr 2 E F-& W G314 FEF thFUh o] 542 stdin 2E o= FFES v A A] &5
Ytk
PYTHONUNBUFFERED & ZZ3}A| &
WA 3704 ¥ 7 : stdout 3 stderr 2E G O] HIAE A S oAl W3] 7] 5 2] k5T

-V
BEol 2734 EﬂJUPD} WA A E A4f3te], EEH AR (FLHo Y W ZE)E ZAFYLE 9
FAAH (-vv), BES AT o A= Z sl g WA A & AT UTE T8 Al ' F g
3 AR = A FEUTE PYTHONVERBOSE & ZZ A A L.

-W arg
A Ao, TolHe] A1 A= 7| EAHO R sys.stderr 2 ZA3 HAIAE AUt HEEA
733l HA] A ] B A2 ‘:}%T} Z5Urth:
file:line: category: message
ZN1ER o7, 7 Aue st 2 A duprt 3 HA g Uth o] F4-2 AFa Q4 RIEE Ao
gtk

T Aol FolA 5 Ut BT N o] A Ao upA o 2 XSt F AL

Aol P UL FESA F2 w2 FAFUT GHA YL A2 A7t AT o §R A
%2 Fde A H Uﬂ/\]xlﬂ%"'—,%‘%‘?‘r)-
A= PYTHONWARNINGS 37 W49l sfol ¥ = & Wol A warning 53 AFL3 A Ao
TE JdsUth
Mg At AL ZZ2MAVMUEE BRE AU FR2A EAG JAS AU (a2 EA o
7[R AH O R AR AARAE):

11, Wz = 7
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-X

-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

A o] 52 Aot £ & AL (o, -Wi, -Wd, ~Wa, -We), AH ZEH= o] & A ETF AH o] 5o =
ZLA) 8F W] -8-2 warning-filter 2} describing-warning-filters & 2% 3} A] 2.

o A A g8 A 014, f 12 ol9l2) JA9l ¥icna & A8 9A ek o] 2 D0S

oo [
4
=
3
o
e
(%
Y
B
IS
g

O Fe 78 54 F4E 9180 o oF= o] 5y th CPython& AR b33 22 753k gh2 B gt
e —X faulthandler = faulthandler S &43}3t};

* —X showrefcount & ZE I o] ZUAY )53 QAejZ g oA Ztzte] £ F oA, & F=
S50l A8 H WEe 2o £8 2TUTh o AL w1 Y=o vk F5 3

e —X tracemalloc 2 tracemalloc BREE AFE35to] stol A W2 g &t 22 & A2y o}
NEARor 1A AT =g dut =2A EF oA A AHE Ul NFRAME = d 2] EH o)
2 e g FAS A2 W -X tracemalloc=NFRAME = ARSI A L. A3 A H =
tracemalloc.start () & IAR3IFAA L

e —X showalloccount 2 Z 2 1o Zd uj I =T St5
s}o] M o] COUNT_ALLOCS ©] A2 | Aej & Nt ¥ S ujvh

e -X importtime 2 Zt YT EVI Auly 28 AR E=A RAFS UL BE o] &, A A EHE
QEE 2, AA AHEFH YEE AL EAFUTE 5 295 88 22104 29
o] A 4= Lo FoFHAI L. dHEA O AR %python?a -X importtime -c 'import
asyncio' YUYt} PYTHONPROFILEIMPORTTIME & 23 AI L

e —X dev: CPython®] (7] BTy & EA3}Ie A, 7|22 o7 A3} 570l &= & v 2717 ¢l
ARAANE £ ZEJ} SR 2| Bku B A A = ehokok g th: 417}
ZAH QS W vt 2L A7 AU O A R = o) Erbe 0hg 3t 25U o

— —-wdefault ¥, default F1 JEE F7Fh

£ ol

- vlr e @Al g1 &2 APt PyMem_SetupDebugHooks () C & T2 4]
/\]_?_.

- S5 A FolH EF o] S HEFEE faulthandler 2R ES A4S )

— asyncio ¥ 1 R = S A3}

- sys.flags & dev_mode ] E ] H

— io.IOBase ¥ A= close () 01]5’4% 23 ?}14 t}.

o X utf8 &G AA e o] 2F 9 UTF-8 =& &4 3} s, 7]Ei7ﬂ AA B
A YT -x utf8=0 & %‘/\]Z‘#SLE UTF-8 R =& A3t (234 o™ AHs
A 3D w22}, AT YRS pyTHONUTFS S ZZ 3 A L.

* —-X pycache_prefix=PATHE .pyc 3¢S Z & EF Ao =
Wy Ego 252 T PYTHONPYCACHEPREFTXE R4 A L.

E3 sys._xoptions HMUEE T8 ¥l g ALt 238+ J=F ok

()
=2
Q
3
(]
0%
o
u
=)
o
oY
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WA 32004 |7 —x FAd] F7HE A5 U h

W 3.30]] &=7}: -X faulthandler &A.

B A 3.40] 37}: -X showrefcount & -X tracemalloc 24.
B A 3.69] &7}: -X showalloccount &4,

WA 3.70]] 7} -X importtime, -X dev, -X utf8 A,

B A 3.89] 27} -X pycache_prefix A, -X dev 3L o]A] i0.I0Base 3} A} A close ()
delE 21 gy

1.1.4 AIEsHME ¢ Ele &M
-J

Jython o] AF2-317] Y&l o ekx) 915U th.

1.2 817 B4

[

ﬂwﬂ

1N oM.
[ &

o4y

S2 w09l Bl JFS Fn), Eg-10)9)e] ¥ & A9 HT AA AP Utk FESHH
27k 87 Aol S5 Zo] Tl Ak,

ol ©

PYTHONHOME
Ex shold sty el NS WAFUL ARAOE el He et prefix/
lib/pythonversion 3} exec prefix/lib/pythonversion oA AME =4, prefix &
exec_prefix v A oEA A gdlg g o], &t} 7| %2 /usr/local YUt

PYTHONHOME ©] 3tte] tdl e g8 AAEWE, 1 %}{ O prefix S exec prefixE BEF Eﬂxﬂ Skt
ol Uldl thE kS X A3 W, PYTHONHOME & prefix:exec_prefix & A3 HA L

PYTHONPATH
5119} 713 24 428 B AL 4L Ae) par sk Gk st ol 49 e A
‘ﬁol os.pathsep (& E9], Y2 A = eL,'d oAM= A ZE) 2 FEFHYTE SA3HA]
3] Y

=

B
FEddEg= 24 t}.
Aw * gaE g Qex, /N8 pyTHONPATH QE &= &5 Fol RE (A2 T
ot zip Y-S 7HE 2 = S5 Ut S RELzip oA dx2EF 5 ¢l
B AN Arge= A ;(] &Aool A, dulA © Z prefix/lib/pythonversion® & Al &gt}

- B T

(18] PYTHONHOME & FZ S| R). FAF PYTHONPATH o) 7FE Ut

jgm

A

=

Ir

) [
o

9 3

ot

)

f
ne
o

H~l m

N

oA 2P R QAE 3 o] &~ F2d St A& PYTHONPATH Skoll A 2ol 7o dH 2] 7 A4 4
Uth 28 A2t shold =2 19 oA sys.path W52 248 5 9t
PYTHONSTARTUP
o]Z o] Y& = A= L olFolH, A HA TEZEVI U5 BT o AF 7] A, EH"LJ]r‘”-/]
sbo] % v & o] ’é‘l‘%q‘:}- o] 3t 5ty PR ol A& A 22 o] T AdFHE=,
o1 71014 Aels] ALl AT o AN E kY AN A T2 LT 5 ST o] SHAA =8
ZE sys.psl P sys.ps2 2 F sys.__interactivehook_ &= v}E F QS5 YT
filename& QXIZE ZFA} o] ¥l E (auditing event) cpython. run_startup= YAA H Y Th
PYTHONOPTIMIZE
Hlo] Q17] kS FAEE HA3H -0 AE ARSI A ZsULh A-=E AAQSH, 08 98 |

A Qe AT 25U

1.2,

o
oY
rE
1>
©
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PYTHONBREAKPOINT

2454, o2 721 A2 8/0E gl 289 1B AAYUT TR TUoe
EEO AXE H Zof FHEL, WA breakpoint () o 98] &% = sys. breakp01ntho ok () 9
g Fdo] AR ITh LA A FUAG N SALZ 2, 2L (pdbset_trace) 9 55 Ik
EAE (0) & & A3}, sys.breakpointhook () & 7| & 782 ofF AT 1A ¢Fal SA| HH3Hg
Utk
WA 3.700] =7}

PYTHONDEBUG

Hlo] 9x) SFe BAAE MY, o §AL AR A% 2EUTh A5E A, 0B o W

AR 3e Ak 2

PYTHONINSPECT
Hlo] Q1A 2 FAE R AR, 1 JAS A A= A ZHUTh
ol Me gz 28 A AA REE ZA 7] 95, os.environ S AFSE| A Tho] W T T ol o5
A9 $5 5t
PYTHONUNBUFFERED
Hlo] QA k2 EALE A3, —uFAS AR E AH 2H U
PYTHONVERBOSE
Hlo] YA 2 FALE AASH, v g ARG A Z5Uth A2 AQsH vE oY W

AR ete A 25t
PYTHONCASEOK
AEH, sto] L import oA tha FAE FAIZUT o] 212 9572108 X ol A vF 253 o}
PYTHONDONTWRITEBYTECODE
Hlo] Q17 e FALE AAHHY, golH S AARES IAXE T uf .pyc LGS 27 gFUTh
ol& -BaAdE AR ste A% E5 T
PYTHONPYCACHEPREFIX
AAEHHE, gol W2 a2 B2 YO _ pycache Y HE thilef o] =0
Eg 9 .pyc FLE H YT o] AL -Xpycache_prefix=PATH ¥4 X A3}
¥ A 3.89] E7.

PYTHONHASHSEED
ol 7t A ol YA AU random &2 HA W, str} bytes A 2] s A] A =0 F7F AHE-H
Yt
PYTHONHASHSEED 7} Ao 2 AR, Al F2 3 7F 485 = F Y hash() & B3 3H7] A&
IZ AR AME HD}.

= A2 e zely AR ol B e An HAES} 2L o §2 N AT AL 585, Fol A
zRAA 2 A AARE BRHES H 5 AU

A4 [0,4294967295] HH & AR Fof oF U th. 3k 0S A A8t A F2918 7 v &g sk Ut
WA 3230 7}

PYTHONIOENCODING
01 HZ g g & A8al7] dAoj o] A o] AA= W, stdin/stdout/stderr o] AH-5E = 1373 th A ot 2
2 encodingname:errorhandler 34 94Ut} encodingname ¥} :errorhandler ¥ 25
A Aol str.encode () oA} -2 o u] Ut
stderr®] A%, :errorhandler &2 FAE Yt} A 2] 7]+= &4 'backslashreplace' Y4y Th

WA 34004 M7 : encodingname F-E-& o] A A8 A ]t}

&

H o
T T

10 Chapter 1. @& =1} 214



Python Setup and Usage, £A| H{H™ 3.8.12

A 3.69)4 M7 : Windows | A, PYTHONLEGACYWINDOWSSTDIO & A A 3HA k= 3l t 318 =Z<
WA o] g AAHH AdIdo] FAFUL 25 2EYES 53 elvdd & 5pdi} gfol=+=
QTS BA] FF YT

PYTHONNOUSERSITE
AA= Y, glo] WL 4] *f site-packages == 2| & sys.path o] 71514 &5 Uth
o B

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

PYTHONUSERBASE
python setup.py install —-user oAl “I® = site-packages =I5 = & 7 Z 2} Distutils
A2 AR B AN 98] AFLE = AT = =°ola === =] & Aol st}

o B
PEP 370 — A}-8-Z}H site-packages T] 2 ¥ 2]
PYTHONEXECUTABLE

o] &3 W7t AAE Y, sys.argv (0] £ CHEY S T3 2 oAl o] ez AE Ut 9
OS Xof| A vt 25t

PYTHONWARNINGS

# Warn once per call location
# Convert to exceptions

# Warn every time

# Warn once per calling module
# Warn once per Python process
# Never warn

ZFA) 8F W] -8 -2 warning-filter 2} describing-warning-filters S 32 3} A] 2.

PYTHONFAULTHANDLER
o] &7 Wb Hlo] QA 2 FAERE AA W, faulthandler.enable () ©] A& Ao &5 5
Urth: gfo]H Ef o] A& ¥ X St= SIGSEGY, SIGFPE, SIGABRT, SIGBUS 18] 1 SIGILL Al19d

T2 1—

A8 71E AAFYUth o]+ -X faulthandler §43% 55 Yt
A 3.30] 37}

PYTHONTRACEMALLOC
o] 37 ATl vlo] QA 4L BAEE A, tracemalloc BE S A 35Ho] ool #l w1 g
g =42 AZAF YT "o G2 A4 EYo|awo] AR = HY 28 d AU dE S
o], PYTHONTRACEMALLOC=1 2 7} H 29 =g d gk A&t} A A3 A H = tracemalloc.
start () & ZR3IAA L.

W 3400 F7}

PYTHONPROFILEIMPORTTIME
o] 73 Mk W0} A e BALAE 4%

WA 3.7 F7}

PYTHONASYNCIODEBUG
o] &4 Wl njo] A e FAEE MAEW, asyncio BEL UHII ZE & &43513 Yt

1.2. 84 Hp 11
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WA 340 7}
PYTHONMALLOC
ghold w2 2] FAE AR SFAY U F2 AAF T
gho] A o] ARg-oh= vl R 2] SIS A8 Pt
* default: 7] & W22 &F2 S AU

e malloc: EE %<9 (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) oA C

gtol B2l 2] ¥ malloc () &5 AHEFYTh

* pymalloc: PYMEM_DOMAIN_MEM¥} PYMEM_DOMAIN_OBJ % & oj| A] pymalloc &R} & AFE3}11,
PYMEM_DOMAIN_RAW %4 QoA malloc () 55 AL .

o1 e ARk

* debug: 7] W22 @A} Sl 1 F3 AX T
* malloc_debug: malloc ¥ Z X% U1 &5 A X}
» pymalloc_debug: pymalloc & ZA|9H U] 2 &% A X gt}

7182 W 2 2] &2} 9} PyMem_SetupDebugHooks () 34 (Ifo]| A W 2 2] &Fxlof vy L T2 A X
FuthE 225 8.

WA 37004 W7 "default" FAE FIHAF U
WA 3.69] F7}

PYTHONMALLOCSTATS
Hjo] Q7] 2 FAME = A A E W, Fho] W2 A 22 pymalloc A 4| A o] FAE wjwict, 18] T8 T
uf pymalloc " &2 2] &=} o] 5AE A4f o
PYTHONMALLOC 3+7 W4 E AFL3Lo] C gto]l B & 8] 9 malloc () T ZFAE ZAE A& 3HA L,
pymalloc A g glo] gtol Mg LA SHH, o] 4= FAIFH U TH
W 3.6004 WA o] My oA Ml B Aotdd spol Mo AE AFET = 5T oA ¥l
TAE 2 AAstd 237 glss o

PYTHONLEGACYWINDOWSFSENCODING
Hlo] QA e BExGg HAASH, 7|2 3 A|~d Q3 og] REE 3.6 0] A9 kel (mbes’ 2}
(replace’ 2 Z}7} = = H U o} j_%q;q ko, A 7] B Zk (utf-8° I} (surrogatepass’ 7} AH-&F Ut}
o] AL 3t AP Al 7tef sys._enablelegacywindowsfsencoding () 22 &43 9 4 5t}
7+ A RS
W 3.600 F7F: ZpA g &2 PEP 5298 XA 2.

PYTHONLEGACYWINDOWSSTDIO
"o} Q17 k2 FAEE A, A 2& £9
FA7t utf-8-2 ARG Sk Al &4 i—i} FE g o] A upet A

0

WA 3.69 F7}

PYTHONCOERCECLOCALE
Zroog HAsIA, = ol ¥ = 28 =7 7o) g A A] ASCII 7] ¥ C2} POSIX 24| 9L X}
%%@Uﬁ%ﬂ%ﬂ%ﬁi%ﬂ%%ﬂﬂ

ol A7t AR A L (EE 0 © AR ), 7 Hgo] S = Lc_ALL ZAYLE
AR A k11, LC_CTYPE Mo e R uE = A 24 Do) 71E c 2 A Do) AL} HA A ¢l ASCII

5 o
lo
2y
[o
fu
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71¥ke] POSTX B A o], Tho] M CLI= Qe Z e B E2S 2T 37 Ao Lc_CTYPE W20 o 3)
o2 2AYS Uydd <Xt =2 FAsE 2 A=yt

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

ol# 3t ZA Y ME = FUE AASIE= ] AF5E, go] A BEFY o] 278 7] Ao LC_CTYPE
4 Hes ??iZH ii*ﬂﬂ S oA A3 ’“7§5“4T/} olgA st dHz Y A4l 2
EA| 2o A A= o 2AY ?l’i" %‘“é 24 (7} GNU readline gtolH )7t & 4 3
2ol galf, BA8 A4S @A C 2ALo] otd A S 23] oh= AAL(7FE 3Hol A AHA 9] 1ocale.
getdefaultlocale ())& " olyz}, A L2 N2 A T (0] ZZAN| A7) uho] AE]Z2|E]E 43
stEAlol BA Rl & = sy

olH T Z2A YD ZFUE TASH (A FoE) 99 BEXNAE 2AY #A AAL E3)) sys.stdin
7} sys.stdout o thdl surrogateescape Oﬂ g A7 E A= %}/‘5} s}y tt (sys.stderr
=2 ZA DA X H backslashreplace & A< AR ?}HT/]—). o] ~EY A TZFL HGLAY
PYTHONIOENCODING—Q ALg 5t A & 4 5Tl
U 7S 9 3), PYTHONCOERCECLOCALE=warn © A A5, 2A Y ZA HA o] doJ AL, 22X
Qa1 7111] HAS FHT 2 Lol gholH HEY o] 273 off o % 3] /3 AEl Y Fol M- stderr
2 ZA0 wAAE E Yyt
T 2AY A "ol v &4 @rﬂ A A A3t W”iﬂ]%l% b7 & u =, g A Al ASCII 7] dk
EA LN PYTHONUTFS 2 7] & OE%*@}QOH FOHAIL. € EElEVMAE“ QIE] | o] 2 0]
i3l UTF-8 thAloll ASCII & AFE3HA 3t ©H, 7 7HA] 7] 5<& B v &4 A A oF gy th

Y PR PN

rlr {1;1

WA 3,70 F7b: AN 3 Y82 PEP 5388 F x4 A 9.

PYTHONDEVMODE
o] &7 W7hvjo] QA 2 FAE R A E W, CPython (/¢ 2= ) & A3 YTh X dev
SAE HAA L.
B A 3.70 &7}

PYTHONUTF8
12 A7%5Hd, AE 2289 UTF-8 R=7 A3 Ut o] REoA = dA 2A D Aol Faglol,
A2l QB o] 29] B Ak QT 0 UTF-8 o] A Ut
o) t}-g o g

e sys.getfilesystemencoding () < 'UTF-8' <

AU (EA LD AZE L FAFH Y.

uh3
* locale.getpreferredencoding () & 'UTF-8' € W& UTH(EAY AT L FAH 1,
9] do_setlocale W7 W= obF | 37} glsUTh.

e sys.stdin, sys. stdout sys.stderr EF "HlAE Q13 © 7 UTF-82 AR 311, sys
stdin ¥} sys.stdout & surrogateescape Oﬂ r‘ﬂ 2] E] 7] 7}y @A 3FE Yrth (sys.stderr 2
712 Z2A D A4 mEg} 7L°] backslashreplace £ A% AR YtThH

o)e) 8 5}9] 42 APIS] M40 2 Qs CHE A9 £ F APIE HE /12 542 28
CHHE O B MG R B UTES 4798 Aol 9222 0293
e 0s.fsdecode () 2 os.fsencode () = UTF-8 Q17 Y2 A&}

* open(),io.open(), codecs.open() & 7|2 A o 2 UTF-8 A Z & A&t} 18, 9
EAH o2 o] A3 strict ol & A 8] 7] & AMS SRR, vioj 1] 3tY S HAE RER dE 1
T FEEdH o HZFAAE = Al o Q] 71 iy g o).

e N

1.2,

o
oY
T

AL 13
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UTF-8 REo|A 52 2EE AL pYTHONIOENCODING &3] A 4= IS5 U (718 24| Y 914
BT o A&} nprkA] &),

002 AR, AuzelEE 7R 2AY A4 BE2 PG
£ RE o] A e BALE RN, AB el B S 2735 59 e /b F ok

o] A WUt A AAFA god, A=z HE dA A Lol 7%/\] ASCII 7]k 24 &
(PYTHONCOERCECLOCALE oA AH3l= A )& A E]I’_ ZAL ZA A Aol v ZA st ALt
A3 312] 2] gk 3 AdE Z e H e A 2A Y AAS AU o) Eﬂﬂ/\] A LAA, A H
o7 I8A A Fefa A A A e o dEzeEE 7B F 02 UTF-8 =8 843
~Xutf8 FAHOZE AR 7153y

WA 3,700 F7b: AA 3 U -§-& PEP 5402 Z R3] L.

1.21 C|lH{d B2E HL

o) ML A E 22 ol el UM L Ao u E3brk YUk
PYTHONTHREADDEBUG

AAEY, go| 2 2 Y HH I AR E s th
Jpo]# o] ——with-pydebug Y= FHO 2 745 glofof gyt

PYTHONDUMPREF'S
AW, sl A AL E SRS Fol® Aokl AA% F2 A58 G2
Jfo]#M o] ——with-trace-refs W= FHOZ FA= glo]oF Tt}

14

Chapter 1. @& =1} 214


https://www.python.org/dev/peps/pep-0540

CHAPTER 2

C
>
I
s
I]}tl

oM IZFO|M ALESHY |

2.1

b

| &1 2| mHo[’M L2’ [2t EX|

211 2ls2A

sof gov, the BE oA A Z AST 5 AU
& 2

131‘%‘311:441711101131 St Al 5 AmUTh 2xollM H A W] sholx

AP % ek

shol o) ol ] AAH ol 97 %3 Aol oW, o] R A NEE B ASAE 47 WE S
3Tk o A2 E A RAA S

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}-8X}-&

2.1.2 FreeBSD2} OpenBSD

o FreeBSD A2 A}, 3] 7] 2] & &= 71313 ©H o] 2 4] A A2

pkg install python3

¢ OpenBSD A&7}, 9} 7] 2| & F 713812 & o] F A A4 Al 2

pkg_add -r python

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

here 15 thon ersion .tk:] (D]—% ﬁ]olzloﬂ 7:“_/_“.;)

15
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(o] A sl o] A o A A<)

|

=

=01 1386 AH&-AF=

oA stolM 251 WAE EF YT

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

2.1.3 OpenSolaris

OpenCSWolA] Ito]l A S 5 AFUTE hFS M A Folpo] glon, & 5] pkgutil -i

python272 AX& 4 &5 th

2.2 ulo|M HEgt7|

CPython 27 At stel e, WA 448 A5 Uk HA v 248 a8 A 2 done T 45 A1)

th. (I 2] of] o] ukA]5}2] | clone ©] B 8 ¥Hth)

U Z2AAE dubd o2 e 22 g o s A UL

./configure

make

make install

S fFdx SAZA U A AT FY AL Fo) ax ERe FEO ¢l README.rst 3+ 9

2937 A o] 92U T
Z3: make install-Z python3 Hlo]H gl & Qo2 AY 713 & 4 JdF Ut wetA make
altinstall$ make install th4l @ASt=0|, exec_prefix/bin/pythonversion T A x]35}7]
o = J Yok

2.3 mio|M £ A2} mhY

ol A AdA Ao mek A £ AFUT; prefix (${prefix}) ¢ exec prefix
(${exec_prefix})E A X wlg} tt2 1 GNU 2 ZE9 o] A H sl 4 Fojof FUt}; o] AEL 2L &
T QU
A& 5o, & eAs2 Aa"A, 7232 BF /usrdU T
tel/c|HE{2 e[|
exec_prefix/bin/python3 REEREEEPEEICEE
prefix/lib/pythonversion, EE2ES 3st=vdE Y A YA
exec_prefix/lib/pythonversion
prefix/include/pythonversion, afol g5 Ztketal Qe =2l Bl & WA sk vl 2239t
exec_prefix/include/ ANFFE oS 233t v g g A4 9 A
pythonversion
16 Chapter 2. LA ZESHEOIA mlO|M ALE5}7]
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2.4 TS AL
Fu o)A ol A2PEE 47 A5 W, 4% L2 B0l of G o] & Sol, o] L7

’$ chmod +x script

a3, 2T Y ES] Ahol] & &3St A v (Shebang) &

’ #!/usr/bin/env python3
o] 212 PATH AA| o] A Tto] % QI ze]HE AA
252,08z 4EF /usr/bin/python3& 3=
AR5 ¥, subprocess EES H

)
<

by
[

A

=

e,

4z

do

S

go]lW AT HENA A P

17
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>
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£ 20187 99
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i b
ok f
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X
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=
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o
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ey
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o
Shrlo
>
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to
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4
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2
%
N
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fu
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)
o,

0,
lo
N
N
ul(f
1o
=
L
o)
o
0,
ty
°
kv

AR A 221
g ARR A

S g,
lo

AFU =g sfol R I =FE = Al
nuget.org 9 7] A= A 42 53+ A| 2 ®l (continuous integration systems) < %]

& 7% A% Utk shold 7714
EUEAAY £APES AT ST 5 QAT AUl =T 5 glon] Ag A AEH oA £}

gk,

W A5 d A o 2

oo
ofo
[

E 3ol Wgst7) ol A9t shol o] H 4 s 71 A Ao
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3.1 MA dX| ==

3.1.1 AX| CHA|

vl 7he] stol 38 AA 22 a2 theR =T 5 55U - 24 320 ELL 64 W E W H o] B2 e|HE
Agste F 7FAL 4 A A 22 23 (web installer) 2 75‘}8 27| R0, 2% F4H 248 A5
1’4——8—&5?@4 1’4—. Lz}l A2 22 T3 (offline installer)l|= 7] A X o] B2 74 2471 3 o] o
AEA 7l AT AEY ddol oYUty X T H2EE Iste e W2 the2E glo
QA5 E BEAAA L.

X 22 IS AR F T A §4 F e 498+ A5

g5 Python 3.8.0 (B4-bit) Setup - X

Install Python 3.8.0 (64-bit)

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

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

Includes IDLE, pip and decumentation
Creates shortcuts and file associations

—» Customize installation
Choose location and features

pgthon

Install launcher for all users (recommended)

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

(Install Now) & A1 813}

» 2] A} (administraton) 9 B 2+ G U THC AEY ol B elof B3t A 29 dujo] =7 B e s
WE AGAE A3 AL § shol A A E A G )

sho) o] AL§-2} Tl el 2o 4% ek

) P

& el A A sl o)A s Fdof whek dAg Ut
|B2lg], HAE A9 E, a4 2 pip7 X H Utk

st x| o E e 7} paTHOl 7 Yt

« HIR2 7175 @A) AR ARl Al R ;A YT

( Customize installation) S A& H A2 & 7|5, A Y2 D o2 SAo| ) A & 7

Utk g A AE oy atel e & A5t |, o] w4 S *}&Oﬁokﬂqr/}-
EE AEA A X E 4358 ¥, (Customize installation ) & A1 & & oF St} o] A9

o B AA SHoIY A AT T S JYFYTh

o

(23
Oy
(]

fifo
r>~
)
]
ofy

b
927
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s }o] -2 Program Files t] @ ¥ g o] 4 g Yt}

- & 3ol # 4= Windows T] & E] 2] o] A2 Ut}
s AR Foll A8 A 7sS A9d = st

glol Bl ulo|E I EZ AME ZAuldE = 5 Ut
shd, A2 e e 2| 7 Al 2" paTH| 7R YT

A AT kR 18 S8 S A5 Th

3.1.2 MAX_PATH A€t M| H35I7]

A== JAH LR Fr o] 52602k % AT FULE o] olHth I A& 2 (resolve) & A 9F 1L
ol 217h 44 e o eyt
In the latest versions of Windows, this limitation can be expanded to approximately 32,000 characters. Your administrator

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 () T4, 08 BE U U RES) THE A2 /)50 26045 7 AR E WolSo| 1 BT 5 Y= S
it
9 g WA Fole, 271 P40 Ao sA FHUTh

A Fol e
W 36914 W7 2 Aol B Aol shol Wel A B3 ok

3.1.3 Ul gio| dx|5}7]

AR 2 TP UIA AFEE 5= Q= S A ad
O] AbAL AT A& flol o8] AFH A AAE BAT 5 J=F FUTh o]gs 54
73t7] 98 UIE 0411]5]‘;(] & TE 54

iz 2 73 UIS %‘r%j%] &71a sfol M S A5 o2 HAAsHE, /quiet A4S ALGHAI L. AFEAF
&2 A A g ﬁﬁggﬂ} ANHE AL BASHHA /pa351ve i/q S ﬁ%’é‘]—’g}/\]_‘?_. /uninstall
st shol A 7\1]71 ]/\]7&@"45}-5%2‘57} A= 2] k5 YT

FAL name=valueZ A&H ‘4‘3} o] 71 4] value= YREA © 2 7|52 v|@A43 st 0, 7l 5=
HE 1 B AE2YUh AR 7 349 AA 552 o33 25Ut

<y

[l

i

ot O ooy B ool ax
(2 ol

o !
by o

-

31, MMl X =23 21
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O|& Ay A=
InstallAl- A" AA AXE 3l | 0
1Users t}.
TargetDir | 2] t] & H g InstallAllUsers ol wfef A €15 U of
DefaultAl- | 2 & A2} A& 93 7|2 | sProgramFiles$\Python X.Y = =
IUsersTar- | A% tj& &g %$ProgramFiles (x86)%\Python X.Y
getDir
De- A AFEAF AR XS Y38 | $LocalAppData%\Programs\PythonXy T =
faultJust- 712 A2 o g $LocalAppData%\Programs\PythonXy-32 T =
ForMeTar- %$LocalAppData%$\Programs\PythonXY-64
getDir
Default- ULl A= &= 713 AFEAE A | (H] o] QL&
Custom- A A Y E g
TargetDir
Associate- | X E AAFH g oed I A | 1
Files 2& W yth
Com- BE pyIdE .pyc2 AT | 0
pileAll Ay
Prepend- A% & Scripts T E E |0
Path E paATHY| £7}83 .PYE
PATHEXTO]| 718t}
Shortcuts | A X, Ae]=Z g, A | 1
9 IDLEC] &t vl 7171 & o
F4Yth
In- SFol A W e AT |1
clude_doc
In- T wrel A g AT | 0
clude_debug t}
In- N2 o) gtol B e & | ]
clude_dev | A X gttt
In- python.exeo} & 4 E | 1
clude_exe | = A x| gct
Tn- A=T & ool AT AR | 1
clude_launcheg} ] t}.
Install- REANLAE Y I =2 | 1
Launcher- | 3}o]# &4 & A X3}
AllUsers
In- EF ol g RE |1
clude_lib | & AXgUch
In- HEZ A 25 = pipe} setup- | 1
clude_pip | toolsE A X gt}
In- U A A& (pdb) = AXAF |0
clude_symbolst] t}
In- Tcl/Tk A QA4 IDLES A X% | 1
clude_tcltk | Yt}
In- EF golBE g HAaE 29 | 1
clude test | EE A Xt
In- FEEE 23HESE AXF |1
clude_tools | YT}
LauncherOnly® ] 2 A X gt} o] 212 o) | 0
F2o v FAET A%
e,
Simpleln- | S FE 2] A UIES v|&43} | 0
stall syt
imple- st A U AR o | (W] =) oo - 25
?nstauDe_ S Chapter 3. SIZS0{|A] THO|M AlR5}7|
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o & Eol 7|2, A2E A st 8 AA & 283 AA BN, (e A AW §Y sEz o) o2 3PS
A8 5 gt

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

AR EAE 2 E glo] sho] A AAG ARS A7 NG 5 YT, T FHOE vtz 78
AZE 5 YTk o 2A A B aba 271 S0l A 7} EAE 2 A8 427 85 A sheriTh:

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

(AAE AFsw o1 Ad= A v, AA 7L £FE A28 A AR 92w, g AE 4w
38 52 H4 A 2.)

9o L E g42 A8 95} 37 unattend.xmlol g FA% AT S

A EE2 ARG gol EYHER ATHY, A58 49 242 WHF ) dejvE |
AZE e G4 EALE dob AFUTh o] oA AL o)A A 9 2L FHS AR h

<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>

3.14 C|RE2CE Qlo| Ax|5}7]

ol o) AR )5 27 4K 2RI he R0 £ o) 97 kol ol % /)5 A g e <lE Y
Aol BT YFUTh o8 @ 272 35k uA, B8] el BE 5% 74 4T e el A
7537 BAel B AEY Ado] BasA ghe ST oo} e BE 4 ey o heREL d8
FARTZ 5 AL, B 59 AT FBY A 2AZ A B ARG BGeE o] WP f T

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 SHAE A ASto] APFE TAE 4 55 Q5 Th

w
-
4
2
>
?.'.
3

¢ X ol Programs and Features =75 53 7|52 &

el
141:]- Python 3F=-& A1 8] 35} 31 (Uninstall/Change ) S A1 8] 5} 4 J’PF/] RTE Az =g
Modify) += A 2 B2 $£A 3t 7|5 F7H8 AU A AR = Futh- WA ] 92 A
= ’}éi]ﬂﬂb}xﬂﬂ's} o] & -
& +Aste ¥ 3ol 3} .
(Repair) = A A DA & AFE-3to] DA F ojof sl= ZE 3PS A3t AAFH AU 49 LS thAF
e,

(Uninstall ) & 3}o] S 244 3] A A 3}=1, Programs and Features ©f| Z}4] -2 0] 9= 9= -9 & 5}o] A

Al gyt

ol
A=)
o

%
-

i,
i
=
riz
]-ﬂ
—{o
lo

>£A 30 1o

O
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3.2 Microsoft Store 1l{ 7| X|

WA 3.7.20] 27}

Microsoft Store 3| 7] A= Al AX & 4 Gl solA JAEZ B2, T2 o & 50 FAY 33 AHES
Ao 2 3t}

HANAE AAsEE, HA A5 10 G o] E7F Y+=X) &<l stal (Python 3. 8>> %( ) 2] 3} Microsoft Store
NS AN Al 2. A =3 9i o] Python Software Foundation o] A A A =] ¢l =] &-2135} 11, A X gt}

Ly
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A F, gho] A2 Startof| A Zrobx] Al ZHE 4= QIS U TH B, BE W ZE 2 E T+ PowerShell Al o] A]
pythong ¢ & 3te A& = JlFUth Eh pipthidled o83t pipe} IDLES A& 4= Q5 th
IDLEL Starto| A = gH2 4= A Yt}

Al 742 B B vl S e aket A AR 5 Ut A E ython exed ¥ oty python3.

=-hLP

exe®} python3.x.exe (7] A 3.x& 01 2} S AU} 71 3.8). Start & F 3
(Manage App Execution Aliases) & Fo] Zt W&y A2 H ol HAS
ey

AT pip2} idleo] /}jE“%
python A} A X3t 2 at= Ao & t}.
python -m venviZ 7} 8742 W& 1 A3l sle] AAA o7 AL 4 95Ut
oh2 WA <) vho] M A X531 PATH M 4ol 3718 © |, Microsoft Store ol A} Al 3k A o] o} e} 171 ¢

python.exe® A2 4= U5 UTH Af A Ao AN 2A3e W, python3.exe python3.x.exeE AHE3F
Al ,\] (e}
= | S

py.exe AA & o] sho]d AX & ZAFAY, 7| & AX) 2o oz R 4XE AT FYrh
glo] W& A Aste] W, Settings S &G 3 Apps and Features S A}-8-3} 7 1}, Startol] A] Python & 22t} np-o
922 UFE 22 5to] Uninstall S A ik AASHE o] kol WX o] 4G WX @ wE 5747
A A= A v, 7HAF 342 A A A kT

3.2.1 LHZE ZH|

Microsoft Store S of] T3l A| st o & Q1 &}, yfo] W AT FHEo = TEMPL} H A AE 9 28 27 Y X o vt
AA 27 FA| 2 Aol P& 5 AU h Al A Aol 7|59 Uth 2T JET T/ A XS+ oF
3, AA 4A 22 a3S AA 3ok gk

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 3520 7}

nugetorg 7] A= A28 A7 o hol o] AAH A ke A& A B WE Ao o] A48 93
%29 27]9] shold B YYTE AL (NET £ 3717 B2 o Ak W= B £ 77} 234 57 A
ol M= ghel 7 2Hg g o).
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https://docs.microsoft.com/en-us/windows/msix/desktop/desktop-to-uwp-behind-the-scenes
https://www.nuget.org/
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nuget.exe W& & T3+, o & £ 9] curl ©] 1} PowerShell & AF-&3}o] https://aka.ms/nugetclidl
AN A R =T 5 DG o E-E AHSSPA T3} Zo] 6481 S 1326 = A FES sol el 34
H o] AxgUrth:

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

S MAE A8 s8I, -Version 3.x.yE F7IMAAIL. 28 HAEHE = oA A E 9o, 7]
A= 59 dE g AXg Ut 712402, 519 tAE g9 o] 52 H 7| X2} 22w, -ExcludeVersion
FAol o o] o]Fof AXH EH W o] ZH Yt 319 v E g+ ol A2 7F 28H tools
g e e 7t syt

# 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

WA WA A AL gl S gov), 0 ML YA A5
& Mt} =, 974 g s s50 ]
ol F1E B Shot o] A8 AE 0S4 A

tools Y E 2]¢} 3§74 build\native Y E 27} FUTH o 7] o= Fto] W A X & F=x3H7] 9
ZZAEANA AL T 4 ¢ += MSBuild £4 319 python.props 7} =8 J =z
WOl A AE o ol tel JEE eolHelelE AT,

nuget.org 2] 3 7] X A H o] 2] = 648 E ¥ A 2] - www.nuget.org/packages/pythono] 12 328]| E WA 2] ¢
www.nuget.org/packages/pythonx86 ¢} 1 t}.
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Z32: When running on Windows 7, Python 3.8 requires the KB2533623 update to be installed. The embeddable
distribution does not detect this update, and may fail at runtime. Later versions of Windows include this update.
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https://www.nuget.org/packages/python
https://www.nuget.org/packages/pythonx86
https://www.microsoft.com/en-us/download/details.aspx?id=48145
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ActivePython Th3 S % S84, A A, PyWin327F Q&= A X 2279
Anaconda <17] 1+ 8t 25 (7} numpy, scipy & pandas) ¥} conda 3} 7] A] & A}
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https://www.activestate.com/activepython/
https://www.anaconda.com/download/
https://www.enthought.com/product/canopy/
https://winpython.github.io/
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3.6 LtO|NM F1d5H7]

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

ol ML T 2L AP = EE F7HEH N ALHH, LA ANAE RE S & 22T

ﬁ
ML /)5 ko] W o] 5 EFFHH /) E GO g of, A go| L BE R o] A 3
AA 2ol #7158k} PATHE S BHE AL SuLE WA
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A2 AP E F7HAY 38T 5 JdsUth A28 S WA st el A AFg ol Al sk §lo] AA| 23] of
gyt (S FE A A
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T AFUT
PYTHONPATH W42 BE WA 9 vpo] W 29} vpo] il 30| AHS 5 B2, A8 B vho] i vy} 585 =
FE 23R e sto]l HEE 7 H o2 FANA= G FUTh
] B7]:

https://support.microsoft.com/en-us/help/310519/how-to-manage-environment-variables-in-windows-xp
A9 XPo A 7 WS Pl s P

https://www.chem.gla.ac.uk/~louis/software/faq/q1.html 27 H<= A A 3} 7], Louis J. Farrugia
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https://www.microsoft.com/en-us/wdsi/help/folder-variables
https://technet.microsoft.com/en-us/library/cc754250.aspx
https://technet.microsoft.com/en-us/library/cc755104.aspx
https://support.microsoft.com/en-us/help/310519/how-to-manage-environment-variables-in-windows-xp
https://www.chem.gla.ac.uk/~louis/software/faq/q1.html
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3.6.2 IIO|M AlSH mQl &H7|
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AFoz f&%om gtolH AHZ B EHE YT AR vl FE5S AL A Qs Y T EZE A
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Gtk oAl A5t Tt 2EU T (AL F F=o) ofn] £tk /g Fich:

’C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.8
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WA 3.7 7}
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o (mbcs) THL B A|l2~E A FYHE AL AL S 5T
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712 37 W4 o PYTHONUTF8=12 3 7}35Hd /\]_/;E‘;A BESlolM 37+ 28 m2 I JFS =
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utfs W & 44 ARFE Aol EHUTL

Fal: UTF-8 RE7HH| 2431 AP0, 3o i A=A 7| 240 2 th32 93] UTF-85 A&y
t}:
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https://www.python.org/dev/peps/pep-0528
https://www.python.org/dev/peps/pep-0529
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3.8

£2 8 mo|M 2
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WA 330 £7}.

=S & ol W PR L Thee stol A WAL 3 AW ol £20 HE LAY ATYE (L

B £)7h 574 shold Mo] e A5 E UBHES 5§5h3, P A2 ol Ak,

PATH W49} Be), @A & 7P A e shol M WAL Sul2 A AT AlsE AR QA HTh e
= WAyt

NAE A5 a0, 714 2 o] AAE WAL ALL S 7] HT} o] WA %A
A= gl PEP 397914 2145 254

3.8.1 A|Z}5}17]

H]
A28 ZAA ol sho] A 3.3 o] A2 A 25 PATHO A S WS UTH B = AR 732
STEFHBER, o] B o] “Xlﬂoi AeA e FTL2eHA sk &
ZEREA TE HH S APFHA 2

A% HA WA o] Me] AgH olok FUTH- BAAOE FRY S o, A4Y £ BY F AA}
stold o= 4 A48 Utk
o7 WA shol o] AN o9 oW (] E Fof, 277 3.8) Fho] A 38 Al FH & A L5 e AT

shol W 278 Alalel W, th WS A S Al 2.

’py -2.7

AR Fhol i 2.x8] A HAS Ao, ths W R = A=A L:

’py -2

220 W e) sho] 2 2.x7} A2k of of B},
ohe ol 27k B4 W, AA AR A ke AP )

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

ARG AR Thol W A A= A A Al FAE AE A ¢ B pATH| A E F7bekA 5 U

7tat 84

v A 3.50] F7}.

A7 A A holx WA A glo] A8 ﬂl, 7Hd B3 (FE golB Y e venv EEO Y 9 H
virtualenv 72 AdH) o] @AY oW, dxE= A Az elE 7l otd 73 &4 9] AE =z g
EHE AU A Az e E Al 7H S & v &3t AW, A shol A MAS WA H S

2 AR FAA 2
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https://www.python.org/dev/peps/pep-0397
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EolM
HAE Stolfl ATYEE 5o BATh- 0FS YL O F hello.pydts 39S w5t
#! python
import sys
sys.stdout.write("hello from Python \n" % (sys.version,))

hello.py 7} 91 T el el ol A, Thg o3 & A Y Fch:

’py hello.py

FH Al ghold 2.x A Ao A AB 7 A4

it

< €5 AUk oAl A HA E& v Zo] MY

’#/ python3

£ ohA @S o)Al 2 A sho] A 3x F R A H Yok
g1tk ol W 2.60] A5 o] 9l

o] P = A} v R, o YA F
thal 7Y etal, A WA £ #! python2.6

[04EEOE

for &,
2 < T TP

B A3 2, 4 gt (python) & B8 sl A 2.x2] H A WAL AU ol&
97 5G5S BRAE A B AU 1A pycnon UL AUACE Sol 825 ST,

=
ne
rO
Y
2
x

shol 4l 3+91 (5 .py, .pyw, .pyc 3+ T AAH o} glofok Gtk Z, AL G474
FE HE 2Y3td AN A SH BE, folA] 43 AT} 2L /)52
% g% ek

A @
g olde A WA 29 Wgol njek g A7 FA6) g ol WAL AT 5 Arhe
.

(M o
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3.8.2 MY =

AT PE 3t o] A HA| Fo] #! Z A Z3HE <</~4‘ﬂ§(shebang)>> olgtar gy th gl528) 7 EF f 2
AAE olHINEL 7 BA o7 A Y3 AT HE A3 Y-S e 7 %*ﬂ 01316H1/\E“°ﬂ/\1 ‘i’ﬂﬁ

AHEE YT o] A5 AFE5HE 9ol A who] A ii%lEE 2L 75e AR S 9o 99 oA
IARES HoE YL

Sl 2agmel Y 58 F0 H5s ol ol 4
AR e (1) BHE AAGU A

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

* python
AE 5o, 2THESL A WA Eo] th=3} 2ol AlZstE

#! /usr/bin/python

712 shol & oA AU iOﬂ/‘ ZESE S AAdE W vtold AT YHE & olv] o] £
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A REVMHES HAAHAEHA R EE S HAG E W) o®2 JuAtE Y & JFYTh =3
BE WA S (-32) & F718Fo] 2R EHAS 2T 5 %%uv}.é/usr/bm/pythoﬂ 7-32E 324 E
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/usr/bin/env A A Sl & 02 5T A o] JFUth AAH FfolH A ZHE 37| Ao,
o] A2 slol A Ad 3+Y-& PATHO A AT o] 22 PATH A& +3 3l 92 env Z 219
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SO A4 AR, A (32 Cob) AVAEAD AR A A sed o] 5E
> %Y

K

o B3 Mol MR O™, pythonT python2 FHLS A XH A o] H 2x AL AHL3}
python3 B &2 A X ¥ Al o] 3.x5 A FUth

* python3.1% python2.7 3% WAlo] %3] A4 of o} A §AS AF B2 GHUTh
» PY_PYTHON= 3ola,python4python3 Wele w24 AR A ol 43 w% g Gt

e PY_PYTHON=3.1-32°]®, python &L E hon3 W& L& 713
2 2ol A9 o] AL AL THE ﬂizd o) 24 9 7] WhToll PY PYTHON% J% SRR
S4rth.
* PY_PYTHON=3¢]3 PY_PYTHON3=3.19|W, pythonZ} python3 HH & 25 ZA| A2 3.1& AL
ek,
3l Qo x, AAoA AFEet= INI oA 22 A S 74T 5 A5 YT INI 3] A2
[defaults] 2}il 51 7] 1%% AP py_ HFol7t e & W 25Ut (YL INI T LY 7] o] &
)2 BAE TRIA ol FoAFA L) B2 W5l UGS INIsHdo] AFE AS A el ek
£ Ed:

* PY_PYTHON=3.1g A dt= A2 thF5 24 INl 343 55T}

Rl
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[defaults]
python=3.1

e PY_PYTHON=3Z} PY_PYTHON3=3.12 A As= AL t}2& ¥335l+= INI 4 534t}

[defaults]
python=3
python3=3.1

3.8.5 ZICtH

37 W4 py LAUNCH_DEBUGﬂ A E (o]® grolA), A= At AR E stderr(Z, 2) ol QA2 o).
o] AH = F Ao AMIAAE A A FeE Ak, ofH W FL] sto] WS =R, EA Ao A-H
olF H A ol WS APt AHRE HEd HH 22 E 5 JdsUth

Sfol H& Quka.o % vhol Hele] (% el A site-packages EE) S A7) T A el 2o ALk wheiA, shol
ML Cc:\Python\o] X3t 7| & glo] B |g]=C:\Python\Lib\ ¢ 7 AA=} REL C:\Python\
Lib\site-packages\ol| A &= oo} grc}.

sys.path& 23] XH@A'éPﬂﬂ‘?i,DLL(pythonW _pth)°o] W} A8 3} (python._pth)Z} Z-E o]5o =
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A ko] 7HF Egoll AL
il 3.6°1V1 iR
* ._pth 3 A¥E F7}8taL pyvenv.cfgollAl applocal 42 Al Ay th
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WA 3.6FE 3 A: Modules(PythonPath7} opd Ut} ofef o] HAAEg o] A FH REL
importlib.machinery.WindowsRegistryFinder ZUAdxE T F Ud5Yr) o FeygE=
AE$3.6.03 o] A WA AN A 3}5 A vk, FFoll &= sys. meta_path°ﬂ YA H o7 FT}5| of
tﬂ— /\_r_,:_ 01/\1/]1;].
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stol o] BE ZHE hofl o)A & AL HEXE FAT A= Lol gt 13 7)50] dFUTh olget
7152 AHE3H7] A1 2 ghol By g e o Foll Y= F 71 EE 3 24 3 (snippets) ©] S} @ T}
A= ¢ EA & 252 mswin-specific-services o] 4 = o] 5t}

3.10.1 PyWin32

de
oy
o
A
o
R
rj(g
o
1o
b
b

f
[t

Mark Hammond &] PyWin32 &2 13 Syt o719 2L 93
EEERES TR

» Component Object Model (COM)

* Win32 APl &=

s YAR2EF

c OJHIE 27

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

PythonWin& PyWin32 2} 34| Al 2% = A& MFC 38 Z2 73JUth tHAZF Y ZHA Y& 4= = IDE
Quch

o ®W7):
Win32 How Do I:-:2 #] Z}: Tim Golden
Python and COM #] 2}: David £} Paul Boddie

3.10.2 cx_Freeze

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

= Buld A A5 curses7t 2 AG AR o2 A 7] wj 7o), A= A§ 2ho] B
Y t}: Windows Console I/O for Python.

WConiox= BlAE AR} QLB o] A S whE = H] A} = Turbo-C 2] CONTO.HE 25 g Yt}

3.11 =0 mjo|M Hutst7|

CPythonS A3 7 314 3
HAS iﬂio}%g—/ﬁ AT

AN EPE FA gholH HEgAE AT StE v AFRH = A g # ¢ Microsoft Visual Studio 2015 § Y1 &=
QEMJJ'—LEX“E o] x8FH o 95Ut o] dE2 pchuild YA HE o Js5Y )

e 2N 2o sk vl AH = PCbuild/readme. txt S Q3 AHA L
34 1 E o o3} A=, building-on-windows & Z2 314 A
o B

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

o
v
E_EL
e
_>‘i

~8 A SF FUTH HA Be) 2 245 BLREFALHA

shol el %2 ol AWz A3, o] el AU W A% FAFL HE AQH A FHUTh AL R
Bxoz dlsl). AU A g BE SABo| th & A L PEP 1S 514 A 2

* A= CE= A% AYLgYth

e Cygwin A 222 Jlo|A AHZEHE AAEF Al AdFUth (= Cygwin package source,
Maintainer releases).

A Aot E A 22 ade] Qe SAF A o3 ARA| 7 A H = Python for Windows & 2 8H Al 2.
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https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
http://sebsauvage.net/python/mingw.html
https://www.python.org/dev/peps/pep-0011
http://pythonce.sourceforge.net/
https://cygwin.com/
ftp://ftp.uni-erlangen.de/pub/pc/gnuwin32/cygwin/mirrors/cygnus/release/python
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cHAPTER 4

Of ZIE AU M ZHO[ M ALESHY |

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

Mac 08 X2 A 3he MAEAN 49 stol AL AN H 02 b BE Fu2 BAF) i sho] A} vf$
FALBE A, IDES) 714 B2 sk 2L AFT B Be 27} 71550 A5

4.1 MacPythong 35t AX|5}7]

Mac OS X 10.8-2 oj o] A4l 4212 sho] 4 2.7& AF Gtk ATHThE, sho] 4§ Abo] £ (hiipsi//www.
python.org) o A 3ol A 39 241 WA A X 51w % el g h @le] Al22 A A Al PPC CPUS] A
ThE AW S HA (FUWA kel U e]) St A MEE AT S Y% Ith

A% e % e AL o AN A&

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

o gholx A g} ghol B Y E]% 235tE Z g Y3 /Library/Frameworks/Python.
framework. AX|7]& o] 1A E A F &2 F7HEY D}- MacPython-& A Ast2] 9, o] Al 7} & A
2w itk shold A 2ol ek 418 2 =1 fustflocallbin/] %1 B

o Zo| A AF3e g}o]H W == /System/Library/Frameworks/Python. framework®} /usr/bin/
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7%‘/}’*7‘1]311 A= <FF YT} Python.orgol A 41 sho] A WS AX AT, AFE o] A= Th2 A gk 523
ol o101 ARG P AT S e oSS £, 55 o1 A8 0] S ] ot Aot Ao A
ZagT.

roll m}'u

IDLEO] &= o] 8 A Aol A28 4 9l =82 vl 7k £345 o] Qg LiTh shol Mg bl 8] AL 12
o, o] AWAGIA LA 2718 2 AL A2 of gt
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o= o] 712 BA] QAI067S 2 A A 2.

MacPython ] so] 21 57] 2] 41| o] th 3k 2pAl & U2, 57} whe] 4l 5 7] 4] 257 AL FEAA L.

4.2 IDE

MacPython of| = 3 2 IDLE 7] 3} 317 o] w}2}-&- 1t} IDLE AM-&-of] T 8t 22 4 7] = http://www.hashcollision.
org/hkn/python/idle_intro/index.html ol A 2+-& 4= lF U T}
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Macol A 3o 8.0 2 GUI $-§ 22 13L 2457 A3 2 7hA g4 Yeut,
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wxPython2 Mac OS X A Hlo]E| B3l A A=t Q7] = 22 ZHZ GUI EA Y YT I 7] x] 2}
4 W A &= https:/ /www.wxpython.org ol A A &g Ut}

PyQr= Mac OS X ol A o] E] B3l A A= & T2 Q7] = T2 ZHEZ GUI A YUY TH A AR =
https:/ /riverbankcomputing.com/software/pyqt/intro ol A & 4= Q15U th

4.5 MacO||AM m}o|M 22 =2 72 U ES}7|

Macol| A 559 vho]d 3-8 2233 W 2£317] 913 £F =7+ py2app Y Yt py2app] A 4| 2k AR-E-o]
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4.6 7|} XI&
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APPENDIX A
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U3 ABC o] gt tf23 22 A 59 55Utk A8 TR (collections.abc BEO A,
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o AR A (positional argument): 71 = AAL7F obd AR} 93] AAEL A HE2] A Fof Yo
Aol & o ol x 2 2ol A2+ JYFUh A€ S0, e H 22 22dAM 345 =
SR P RS

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

AR = v 9] o] F -2 A9 W g Ut o] i ol & 5]% A =0l s Al = calls 2=
uA . —&Msz, o Tal Aol A Q1A ALSE & grieh T8 2 gtol Ao Wol o I U o,
SoAFY vl ¥4 5T FAQ ZF AR} vh 7 i 4=9] Zpo] 2} PEP 3625 H A 8.

asynchronous context manager (]2 7] AEYAE #AE]A}) _ aenter_ () 2 __aexit_ () HAZE A9

FOEHM async with oAl H ]% A3 = Alolst= AA|. PEP 492% =4 A5 14"/}-

asynchronous generator (H] % 7] A& o]€]) v]5 7] AlvdolE o]HH olH & 58 F+= '%L-r async def
=z ZJ.JH':—E’_—‘?—H ™ Hol=t,asyne for FEZIAIR S A= dHY FES == vield
x2S ?:?erh Aol thFYth
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A
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ool EZ AN, Hk 2o g B3} PEP 4928} PEP 5255 H A 2.
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awaitable (o] ] o]E] &) await A Ao AT £ & AA. TFH o]y __await_ () HIAEE 713
A7} 2 4 94Ut PEP 4925 B A Q.

BDFL #}H] -8 £ Al =] %} (Benevolent Dictator For Life), & Guido van Rossum, 3} o] %1 2] A A},
binary file (ko] ]2 5} vhol = 15 470 5 £ 913 % 5 9 52 A Vel el U] ol 2
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Ayt 23T 7hdE ¥ 5 249 OﬂE bytearray ﬂ-bytearray./] memoryv1ew
2 Asts2 vtolv g HlolE 72 AR (( 7] A& vpo|ELF AA)) ol A==

3y 1‘/}, ol AL o2 E=Dbytesbytes AA 2 memoryview 7} 01—1/]1’/}

bytecode (W}o] & 7. =) -‘7]'01"@ A FEEHolE I ER AU S =, CPython ?lEiEE]Ei of| A z}o]
ZE2 I Y HE £ 1:]‘4‘3]' ]’O]E FE+ .pyc I A Hof, 2 g S F iR AP T uj o
k2 2] A 1:!]-‘:141;],( Ao A HEo|E I EF 9 XH%J]'O] s 9T 4 dFYh. °] (T Ay =7
HFo| E T = o o -3 O}h 7V AE A& st 7 7 A ol A Ethal DU th ol E I EE AR D}%
ho| A 7HF 71 Al A BT A2 7| etA| &, o] A vl & Thol] JFF A o] A & ghth= Aol o oF
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qﬂ ‘__ “ﬂi—'—'
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i oy 12 g
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coercion (Z.o] ) Z2 P F AAE FHkste dado]l dojue T T Fo JdrdAE e o= 5
Ao Z MEeE 2. & 0], int (3.15) £ AFE A5 302 "B 3} A5k 3+4.5 o 4],
7 Ak o @ ol AL (3huh int, ThE ShubE float), &2 B 8H7] Mol 22 F o= Was| oF Pk
284 ot Typemrror® YOk TolH flolt, R L AE AL 221} 22
Yo 2 A3 Folof FLTh ol Sol, 23 3+4.5 3 BhA £loat (3)+4.5.

complex number (524%) 253 A5 Al QY RE A7 SR 4R Fog dPY
o F s Aol 01 G (-1 AF ) E S AU, FF FAA = ii,%i“ﬂ/ﬂ%ji
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o e
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i 2L

£ G oA TR B Y S 71%x1twu} H4R 5 guAE oA
FAGUE, o & Sol, 3415, nath RES] Bas W Ao] AR, crarhE AL AT Basol
8L 52 2 2 AU DR ATk 714 Rt Ae) G4 BANE E4Ik
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context manager (AR AE #2|A) _ enter_ () &_ _exit_ () HIAEE AT oz X with FolA K
o]+ B S A3t AA. PEP 34302 == 5 th

M3) AYAEd mehohE ke 2Hd 5 9
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oiio]tq/ﬂ ZEH ASYYTH A wj Bl A, FES2 AR AHSH
Qe 0] 2ol = v 2. 2] of W) A5 o] of LI Tk THA A C-1 % w] Qo] A,
52 UET ) oA % AR 2ol 4 el MUt AW, EEW A4

227} 7 el W g o,

FH o °1HL§L54 FEfJUTh HEZEHL 3 2 Fo A A3t o=

o the AN A5, g, AT 5 g o AELS
S 9,1%145}. PEP 4925 B A Q.
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coroutine (¥ 5€l)

A 3 ol A

async def

LA iu}
e
s
v
H
o R
o 1
i,
r[o

r{n
[o
Hu
-
o

4=+ async def —E—EE 7894% —’,l

~

coroutine function (Z. € 3+
91, await 2t async

=g sk

CPython 3}o]# =2 7w Ao A & Qd, python.orgoll A 8 32 HE‘r o] #+3&-& Jython o]}
IronPython ¥} 22 th& 23 72T 2871 & wff §°] (CPython) 01 AHE Ut

decorator (6] Z#| 0] €]) t}2 -2 S8 FE= 494, LE @urapper FHS A3 - M3lor Ag
HYtch g ZH ol £33 o= classmethod () & staticmethod () YU th
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Heole By e U Hel BUY Bt 0 F 945 At g s S5

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

@staticmethod
def f(...):

22 gol S o= EA AR, € ApF 20 Ut tl I ol B ol thek o AAIT W82 T A 2
of e s o] o) YA E EE Yk

descriptor (CJ A3 HE]) WA= _ _get_ () oY __set_ () o]Y_ _delete_ () &
= e HEs t o H e @, o =e fo £HE Su T Ad T5E
AA, 2 AL AA =T AHSE o, a8 Sl 9 oA b et o] &
HAW b O ATRE Y, AP 2T dE WSS BEHU ) s
spo] ol tf gt 212 O]ﬁﬂ«] G4, 3, A E, 22 HE, FH A WA E, AEHEH Uﬂfﬂ—,v«ﬂ aﬁﬂﬁ
B2 59 BL 159 7122 ol 21 97 dEL U

23 HE 9 WA E=Eof thsk AFA] 8F Y-8 descriptors o] W31 T}

dictionary (A4 &]) A9 71 & Fholl & /\l 71 A& vl @ (associative array). 7]+ __hash__ () <+
—ea_() ﬂﬂ/ﬂEi EARS %7%’11]7} T Asuth Dol A sfA 2t FEUTh
dictionary comprehension A compact way to process all or part of the elements in an iterable and return a dictionary

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.

o3k AA. 20
AUtk B, abs
3_7“11]E ZLAHE‘r

dictionaryview(ﬂk]b]f’/]—.—r) dict.keys() dict.values (), dict.ite ms( HAE7 =83 E A A
< 9A4YE Fea FEULh o AE2 MY FE S g % %%ﬂ*ﬁ}_tﬂlﬂﬁ
Mel7hagE ul, o] MalE Wtk Syt gAY | BEHAD A AER AT
list (dictview) & A3 F U th dict-views S H A 2.

docstring (2= 9) 2212, G2 mEIA 3 WA LW 02 Yo S dE . 2927 09
wl = B A E A, Ao oo AR o] Bk Fel s, B BB doc_ o2 HER 419
FUth QEEARAS B AT ¢ Jone, AX] APAE AT THAA FL Uk

ducktyping (¥ ko1 9) £0h2 2E|s|0] 28 A DUSHCH AAS) GE 0 P 22 204
A, &d] A EY A EYFETTS %ﬂﬂ‘/}/\P&%WD‘r(<°ﬂﬂaE°]ﬂ—9ﬂ A
17,&% 23]‘4»)57@?} 3 thAlol] JAEH o]~ E %‘iﬁﬂi’% ZAAE Z=E oy
TSN FAL AR S A5 § oITL type () <l ioinotance ) &
¥y ch (GPZ] 3, Bfolsg o] =4 | O]é Zegs = E% Aol Fof el oF 7
hasattr () BAFVEAFP =2 1819 &ttt

EAFP &g Rt} 845 3517] 7} 4 o} (Easier to ask for forgiveness than permission). ©] £3] & 4= Q1= 1}o]
HWIAY 2L, 2 7|U o EREY EAE 7ML, 2 71 o] E8l 9 A9 & F5 .
233t w2 A Y2 W trytexcept £2 EAE SR UL o] HlAY L C} 22 o2
W Aojoll A A3 AFRE = LBYL 2~ 7 th vl g Y T

expression (£¥2]) oj® groz 73 d = = EHAA 27 2 U2 2930, 1942 g HEY, o] F,
OJEEHE NA 2, A4, PN B e FUFE D 0452 4ol 29 A Th T2 B
dojgl gz H oz, BE o] TARS O EAAA AL otk while A, EAAOE ALY 5
R w4 S0l it the) w2 Aol EAA o] ohd Ut

extension module (23 2 5) C U C++ 2 ZAH B EQH, sto] A C APIE A& A] A o] L} A& %}

=9 45 2§ ok

f-string (F-F2kg) '£' U ' S Qo £ B S HPES £ (FEAD) oletn Ry, 29U £
d 2lEdE 9 I Uch PEP 498 S H A .
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file object (3} AA) s} 2+ ol EHBH o X]fék # API(read () Ywrite () Zz‘% HAES)E =Y
AAl R ol meh 3k AA = A ]"4’\5'-”-4 gt ol th& A FA U o
o, ZF 4=, Ad-vrRg A, &7, golz, 5l e AN2E FAT
AA = L F AA (file-like objects) } ~E & (streams) ozt EFP Yt}
AAZ = A E7Y 5td AA =0 M{:I_\_ql:]' o (raw) vlo| v 2] 21, W 7] = (buffered) v}-o] 1] 2] ]
g~E gtg. O]E‘-’] AEHA o] 2E 1o BEAA B Uth 3tE AAE HeE+= FHAA P
open () &+E 2& AYYrh

file-like object (3} 7 2 A) v} 24| o] v] 53 T

finder (3}1t]) dXEF RES A =] & 2o A =3H= AA.
glo]# 3.3, o] T2, F £ 7] ull /) dHF Ut sys.meta_path & A AFR 5= HEF 2 1kl T
¢} sys.path_hooks 3 A AL&-3F= A =2 A Eg kY.
o ZFA S Y82 PEP 302, PEP 420, PEP 451 o \}3 4t}

floor division (5= Vi) 714 77k A4 E W et 84 Al A5 Ul AR = // ok A E
Sol, ®d411 // 49 gL 2 HAW AL YA 2. 758 S F YTk (-11) // 47}-2.75
E WE & -30] ol FY3soF Futh PEP 2382 H A 8.

function (3) S E%}ol| A oW Fh2 EHF = €9 3= iAW T oY A 7 AEE 5 e,
Hho) o] Aldlof Ab2E 4= Q&) v B 9 A= Q}functlon AT BA L.

function annotation (g4 o] =¥ o] ) <= v 7= w3k 7he] of | o] AL
T ojieH ol dLE dUEH o R 3 JE E ARGHUTH oA E E9, o]l ¥4+ F N9 int AAE Ho}
= 021 Ao 2 7|H a1, FAlol int 9 FEE & A S =2 7P Ut

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

T4 o H o] A -2 function Z ol A AW T

o] 7]%5& Ayl W o] oH o] A I} PEP 4845 H 234 8.
_future_ Z 2w 7 A ez B2 ST A = A Ado] 7]

2E.

__future_ BEL AFTEII T HSFEL FTES FIA, Al 7] 50] AA Ao =F Adojof F71H
S, QAAFE 27 0] 7o) H A B 4 AT

olr
ofs
rr

ES BNRT S Y= 3

My

tlo

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

garbage collection (/1] 2] 7)) ¥ 48514 9k v R el & Wb S AR shol e Bx 4 £43) %
82 AL FE 7 e S A FAZE S8 7HA S AE 3 FUh 7R A=
gc BES AR A Al d = sy th

generator (AU @ o]¥]) Al ol o] o]H & F5E 5. 4t 5 AH Kol -9 ==
UEEyield BFA S 2FTTE Hol U o] e for-F2E AFE S AU next () FT 2
3k wol s AW 5 sk

v ole) ol Bl e ol & bel Puich o =5k

HE A ol E] §4F 74l 7] A, o) | F ol s A
Aﬂﬂmﬂ&ﬂ°%%%eLﬁﬂ%ﬂéwﬁﬁiﬁgﬁﬁﬁ

gL-

“

generator iterator (Al & o] €] o€ #lo] &) | o] H ¥ =
ZFyield= 9A|F o7 A& FH3, ZHZ]./] (A W

A% ge)E 71 gr o A ol 8 o] el o] el 7} A 75 W,
N Aats 49k o By oh.
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generator expression (AU & oJE] £H2]) o|HH O HE E8F+= R4, F2 A5 H9E A3+ for
A3 Ak 7Meshif Aol Flof B dub 234 A Bt 2 xd4 2 S g

@Ee wE AU

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

oX,

generic function (A 8] g) 22 A4S M2 2 FE5 &) 73 8 gz 24D 5. 550
o' FH o] ARRE A= tasf X darg)Fol 95 24H
A= a9 5] &o]F =3} functools.singledispatch () Bl Z# o] 6]} PEP 443% H M| 2.,
GIL A ol Z2[H 5 & HAM 8.

global interpreter lock (< Qle] Z 2]e] £) 3 Woj @ 2 311} A &7} nlo] A nlol E
H4347) 18] CPyhon 9181 2 B 7} A 3H= W AUZ. (dice s 22 528 1)
A7) o] A A 0% 5 A| oAl 2] ta] HHSEE vHE o] A CPython A&
Azl AAE FH 2= 7,3 e JEZYHE thF2d =37 f4A vE
AR ATHE §E el e R A

rrJ
rIo
HN —[E
L ¢
r[r
=
2
v}
ol
[k

o
ST 4 V0% B s T4 GILS et e
s

(B4 © A5 35 H ol HE k) (28 o) AHf 22 (free-threaded)) AE =2l B BHE LA
S A e A F Aol £, 00 L e AN Feel s s A A
o] 4% ol 8 FRAE AL TAS AW BHIA B0} A §7 W 8o H Soj2 Ao o AX L
91Ut

hash-based pye (314] 7] pye) 348 8 547) 1 31 422 shale] 315 54 A17b] ohd 1418 A
3= Hlol E I = A 3}, pyc-invalidationS 32314 8.

hashable (3| X] 7}5) A 7F LA 2 ghol WalA] b= A #S 231 (__hash_ () WAZE7F 223U,
2 AA G nE 4 Yo (Leq () HIAEZFZSFYUT, Al 7P“6}E‘r1 Sy Zoia

Hl 52 A Al b e A5 8] A EE 2okof g ok

A F5Ae AAE B e AU A Te) W ALe T 4 A s, o] AR TR o] A
o= HARE A8 BE AU

& stold el £ g AAE2 A 7 h BR12EU gAY 22) 7 AE Y EL
%A gFUT (FE ol frozenset Z-2) 2 ZAH U E2 15 8450 A 7S wjvt sﬂ,\]
stk 87 Be) Zelael dxHA AAEL ABA 2 A AT (47 A4S
Alejstals) B k2 thal HlaE 3, A g id () 2 FH Be o Ut

57 (Integrated Development Environment). IDLE-2 3} o] 2 o] 3% & ] 32 7}
81225 899

S

U ol AR S

ore A1 gho) 91l oF Ss 2ol A

ll‘ rlo

o

importing (U Z9) 3 59| sho] @l T/} The RE 9| o] @l D= A AHEE 5 JEE B AR
importer (YXE)) EES 275 8131 25 87| sl AA); Ao 9ol o] A =] A4 ).

interactive (c)3}) zlo] W2 th3ly A ZHE 20 U, JHZ ey ZEZEX 240 T4 S
‘?JEW‘¢ A, 7+ % Sdyth A §lo] &4 pythong A kA
FE o ool A Al th. A ofe]t] o] & AABI AL & %J%JH?WE
EO%D}EL o] - 72 5 A 2).

Eml
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interpreted (QJE] Z 2] €] &) H]-O]__I_E Agdee E2X) uFo 2 F+E liaﬁﬁ;‘] 7=
A Ao 7Fof et A E = 3]‘:4 doldUth o] A2 WA Ao E A 91Y S
g AP AT A= YUttt 2z a0 F o HA3] Ay 7= kA v Az el H
Adoj+= Ei?‘-ﬂro“ﬂ‘ﬂir/}%}g MW A F718 25Ut 3t & BA L.

interpreter shutdown (2 €] Z 2] €] OE) %—E?_ﬂ'ﬂ'% = , Tl Sl Z B E= 5 Al 7]of A
dotedl, g0l o 74A F ?:;_D‘rlﬂ 219
TSk 7 A A7) E o i %J‘/]"/}- A2} Ao} weakref E
A|ZAAZ = IdF5UL T8 /\]7] F oA
ZHdEo] ¥ 753814 ¢ °]’ -’F A7 wE LY
JdezEH 5 FH Y 1

iterable (o]E]2] &) HWWHEE st sy 812 = = A o|HHE o=
Z2)A B~ P E,dict Z2E2E W AF2 ¥ E, 3 AA &, iter O Y
Bh= __getitem_ () HA] = Zdxe AAE] %

JH L for o) AH§E 5 I
A8 5 Atk o E e 2 AR 7} o) i
EFUT o olElaoEl: ) Aghe Bl A Uk o HH B AT,
B iter() & T2, oleielolE AA 2 SUT for B2 0| A5 L o)
BE QAN A5 o2 HFL, T2 w1 59 ol Ao HE fHobE o & Rt WA E B

OlE%fﬂl olE], A] A, Al E o] & A L.

iterator (o] o]E]) tlo|Ele] ~AE LS HH 3= AA. o|H#H Y _next_ () MINEERIEH o=
TESH (EE 141” T next () 2 AESIH) 2EH J+= FHEL AUUE =854tk o
o] Are] gl el 7} &) IIH Al StopIteratlon o2& o Fth o] A FolA, o]Ej# o8 HA|=
2RAH 3,013 BE  next_ () WAHE TEL2 stoplteration &S thA] 4o 7] 712k gt}
o] E] | o] B = ©] Eﬂ o] ¥ A A Z}/ﬂ% EHFE_iter_ () HINEE 7HE Aol 875 7] wf o,
o) Bl o Bl o] B 2] & o] 7] & 311 TFE o) Bl e HE S WolFo| & 2o ol A A8 4 A% Th

ZF8stoe= oy WY oJH Y o]l A Est= ZEY YT (List Z2) AH o] AA|= iter ()

R X*“O}ﬂ‘%for z o Ah-gg ujuict A o] g H o] E] & ThE U th o] Z-& o] Ef & o] ¥ of] thf 3
Al dste A oHd, A o] H d o] M of] AFE-H o]n] £ X1 H olHdE o]HE EHF A, ¥l AH o] A |
oA BEU
typeiter o T ZpA1 2 W-8-0] syt

key function (7] ) 7] St == & o] A (collation) 4=+ A & (sorting) ©] L} Bl & (ordering) o] A} &5 =
#He el FHEYYH & 59, locale.strxfrm() S EAY SZ P HE2=AHE 7 E
B o ALgF Ut
to] A ] g E 7L 2 Aol oA A XA AL Fol=A & Alofstr] fE 7] FE otE Ut
o] ZAEo+=min(),max (), sorted (), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () °©] A& T}
7| g+ e dE oy ol dFsUth dE 9, str.lower () HIAEE Alolx F
AU A% 7 B2 AH8E 5 A5UD HAHLZ, 7] B4k lanbds RAA LR BE 45 9]
o, ol @ AUt lanbda r: (z[0], r(2]). £ operator BEL A A 7] T4 ALAE
A3 UrTh: attrgetter (), itemgetter (), methodcaller (). 7] &4+E W& /\]——%6]—% = o
tf) 3t o]  Sorting HOW TO & XA 2.

keyword argument (7] 9 & ¢z} <A} & H A Q.

lambda (gth =2 uf Fho] F A= 3t e 4] o2 FAE o] 5 gle Ak
EHL lambda [parameters]: expression YUrth

LBYL = 7] ﬂ o] 22} (Look before you leap). ©] T H 2~EL 2 & 0| U 23] & 317] Ao A F o2 ALA
ZAES A AU o] 28 Y2 FAFP 2 | = o1, B2 if 9 EAE S A T

s 2= 7oA, LBYL 22 (H7]) ¢k (A7) el A 23S A 2 A1) syt
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& £9], F=E if key in mapping: return mappinglkey] = ZAA} Zof|, 3} X 2 23] A9,
o= ﬁ"fﬂ‘:ﬂkeya mapping?| Al Al Ak AT 4 QlFUTh o] H o4& Zo| U EAFP H2H <&
Ag oA 2E 5 vk

list (B]2E) U ghol A Al d s, T o] Fol| = B30l Yaol that AN 271 0(1) o) 7l wl 2o, AZ Bl 2E
(linked list) B Th= TF= o] 9] vl 43} §- A3 T}

list comprehension (2] 2 E ,:,.—ZE]T{L/S A2 84S AR E= YR E At 1 2 E B ERE 59
Z‘_ﬂﬁdmtﬂ result = [ {.#O4X}'.format(x for x in range (256) if x % 2 ==

=00 A 255 Afolo = HEE2 1674 (0x.) 52 £33t BAE ] gl2EE WUt if
Z‘é% A2 5 QlF YT "3‘*3}“&, range (256) ol Y+ BE 847 AP Urh

loader (2¢]) 2 ES ZE31= A, load_module () °]2HE o] S92 1
ol 7 =8 F YUtk AASH Y82 PEP 302 &, 7 Wjo]|~
£ HAS.

magic method (7] 2 W] =) S5 v A= o] H]FA A ol W23 T,

£ s it 2o e B E

Ae
Z 7~ = importlib.abc.Loader

-
I~

mapping (W]3) 9]¢ 7] 23] & AWt Mapping ©] W MutableMapping $4 Wl o] 2 S of 27 H
HAEELS T = A o)y AA. 2= dict, collections.defaultdict, collections.
OrderedDict, collections.Counter & 5 4 95U th

meta path finder (W€} 2 3}Q1t]) sys.meta_path & AMo] Z&F+= 3l WE F & 3Rl 4=
A= 3helH 2 #AAE o Q7]+ AT Yt
HE A2 37 L8 A =S A= importlib.abc.MetaPathFinder & E 1
e},

it

metaclass (e} ZFe|2) SR Fea. FH2 Fd = FH2 olF, FHla gAY, Hox FHA59
E5S WU th e SYaE o] Al AAE BobA S 2E vEE AdS JUth RE] AA
AFY 223" Adoj52 712 FES ATFUh sl S BEs A2 A2H WE
ZH2E OE 5 Ak AUtk 2R AG A AE o]l =77t A e gAvL Bet 84
o, v et S ZAEetal 2ot S AFFUTE AEFE QM2 27 (logging), 28 =
A F7h AA G =4, 4 o Zoll AR SF YT

o] Py
= =l
method (AZ) 2ah2 6] ol A5 . 7 Zeh o] A1 o]l B
HAEE A HA QA (EE self gt E¥TH 2 JIA®HA A E HFUTE T4 S5 ~502
£ HAS.
method resolution order (W A1= 7 < A) WA= 274 ¢A= 2351 S Ww S QA= o2 2
259 AU 23 dE|aRE gho] A JE|Z 2 H o AS-H e 59 Al e 8- The Python
2.3 Method Resolution OrderZ X ¥ F Ut}
module (2 5) sho]#l 7= 223} th9] & Wbk A, R ELS 92)9] ol AAE
A5tk B e 9y 220 8 selne e 2Eg UL

712 & HA L.

module spec (R & A28) L ES Z 3=t AHETH
importlib.machinery.ModuleSpec & 91~

o
ft
rr
o
alf
ot
ﬂ\i
o

MRO w4 = 274 A & HA L.
mutable (7} ¥) 7} A= Zro] W 4 QA
|

named tuple (U] Y E $Z) (named tuple(V| Y= FZ)) °]
HEE }\]-_&'5}-0:] ]1: /\-51-/\ O]‘C _g_/\oﬂ N x
St Vv E ﬁlg T st
time.localtime () os.stat () 7} 92 ek gk 283t o YR P ol vd=E FEHdUth =
o2 o= sys.float_info?jqﬂl-.

rﬂ
-
0.
rlr
o,
o
ok
X
Ho
XN
i)
i
)
A
29
ki
o
>
ko
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>>> sys.float_info[l] # indexed access
1024

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

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

True

AR UVJE FE2UHZFE HAY o) Utk =&, tupled A A% ﬁﬁﬂ%%%%g%@ga%
A 2ol Aol 2 MUE FES BE + s o8B Toak A7 AAAAY AL Br
collections.namedtuple () 2 & 4 AS5UTh T2 7|HE A H AAFAY YF U L=
EZoAE RS 2 gt 2 7R 2w A EE 27 % gtk

namespace (0|5 F7H) W7 AT = F4. ol F 2 GAYEE FEFYE Ao FHE ol ¥
(MA = o A) Erkopet A, Ao, W o] F 5] s Uth o] F 3L o5 == YAMA
_‘?_T‘Z:r/‘éa A Ygguch o o], ¥4 builtins.open 3 os.open() 2 159 o] E F 7o 9 &
B Ee o8 0L OB B YE FANCAE LA B A A4 7
q01] E22 Uttt 9 & £9], random.seed () = itertools.islice() Bt 2 1 3

—O] Z}Z} random I} itertools BEEO) o5 +EE ¢ g o] B3} - Ut

namespace package (°] & $ A B A7 A5 A oY 2 U 7] 5 8= PEP 420 7)) 7] #]. o] &
7 A= 22 A A AA 7L %i% 2 QAL 58] __init_ .py 3ol glemE A4t 9 7] 4] &=
chEUTh
HE T HAS.

nested scope (ZHE A7 Z) S Ao oA H4E F=2e}
Te vk ﬂ*oﬂ JeWTES 32T 5 5k
® 0] 5 4] gt 2] 2o sok STk A
WA=, A M ELS A A
s etehch.

new-style class (77 2Bl e 2) A F2 ZRE F
B 2719 ol W WANAE, 28 A 9

_ _getattribute_ (), EH 2 HAE, ~HE y A=

AFg3 2 gl ol th

object (AA) AE] (JEHELZH S 2T SZA (WA ) o] YF BE¢o]E]. T3 BE w28 S~
o HFAA wol s Fe AP

package (3] 7] 7)) A B REEo}, AA BT AHH 7 EL
l—‘Hﬂx]%_path 01 ﬂHE7]_O1L— _4_0]5(4 U\:ot}\/]q_

At W71 A & o] 5 FXH A = HA L.
parameter (|73 Sh (= WM =) Boj ol A Tk S 5 Gl A (s oW A AAS) €
ARt ol 5 & ﬂﬂﬂ oA E5of vl 7h A "r7} As Yt
e 9x-7]9 = positional-or-keyword):—‘Hi] b 719 E A2 A
H 3

ol
o] Aol 71& Fej o] mip A AU th A E &l kol Al foo &} bar:

3+
A=
)

e

i
-
30,
rr
rO
R
it
N,
o,
i)
A
v

’def func (foo, bar=None) :

o 9 - A& (positional-only): A2 Al52 5 A+ AAE AAZFUCLE A Ag A HF+=
S Ao /A S HE ) / FAE 2388 I F ol AY T S A5 oA E 0] thEolA

posonlyl 3} posonly2:

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

W

] 4‘: 2§ (keyword-only): 7)1 EZ T A 52 5 Y+ AAE AL F E]' 719 =-A-8 w7
S o o] i ol A ol stk ZHA-9 X Wi AU+ E DT = Z el A 7‘4-/]31'
9)\?5“4 o} o & 01 o}2-oll A kw_onlyl 2} kw_only2:

> rlr

[o N

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

o 7}H-9] R (varposztzonal) (T2 w7/l HF=E ol Al o] u] Bhol=o A 9] 2] AAL=9 tl3)) Al&-2
T A=A AAEY g AAAE AAZFYTh ol w7 g = w7 H S o] Fofl * & kel
29X ZgE £ AdF UL A& S0 th ol A args:

’def func (*args, **kwargs):

+ P AE (arkemord): (£HE D W55 of 915 4 o)) oG el 2 A= A E o))
AZE 5 Sl Qo] A5 9= AAEE ARTUTE o) F w e v ol Fol <o &
ool 24 4D 4 &ITh o= So 919 ol ol A kwargs.

WA A8 QS-S 98 /1 gk oh ek A e Aol ALt B4 AAES AR T 4 AT

}301 F &=, Az} v =2 }polof L} 2= FAQ A&, inspect .Parameter Z @2, function
4, PEP 3625 H A Q.

path entry (G2 A=) 4= 7] 5holt) 7 QEE I HEES 27] 980 Fushe Qs Jw 4o s
4.

path entry finder (3 2 QlE 8] 5}21t]) sys.path_hooks o] Y= ZFHE(F, 42 JEDZ F) o] THFE
kel Qdd], FARX 42 JdE ZEEES = YHES <L Jd5FYTH
AZ AQEZ FJodygEo] +HI}= HAEEL importlib.abc.PathEntryFinder o] Y34t}

path entry hook (4 2 QE 8] F) sys.path_hook E|AE J=ZEAY, ER A2 dEz oA RES
Ze=lE dn dud d2 dEF 9y & E8F5Yh

path based finder (F 2 7|49 5}2lt]) 7] v} 4 = 3o & F U, I 2 E H =2 oA BRES 35
yrtt.

path-like object (27 ZAA|) 3t A28 A2 E e+ AAl. A2F AA= 42 E UEH = str U
bytes ZAA| o] A} os.PathLike Z2 EZ S Fd3E AA YU} os.PathLike T2 EF S XY
]

Sl AA) = os.fspath() FTE SE A str Y bytes L A 2" Az 2 HEE 4 5o}
th4l os. fsdecode () & os.fsencode () & ZZt str U bytes 2345 BEZF5t=0 AFE &+ U5

Uth PEP 5192 =915 95Utk

PEP 3}o]id 74 A<k PEP= 3ol AFUE o ZEE AFstAY sho] W e I 22 A2 Es &7
e N2 7 sS AYste AA A QUL PEP+ At 7] 5o tid 2% 7l AMS 2 2AE

Alza of gt

PEP= F 8 *HET 71%% At FA A g AFUE dH2S TR sty spoj ol St A A
P 718 Wl AY S AU o PEP 2 2k AR U E W ol A el & 758k i)

portion (S£4) PEP 420 o 4 2] 8k A &, 0% 32 317 Aol o wbA] 5= shitel plelejelo] Soj gl
ST A @p LN A & A% A5 FUh.

positional argument ($] ] 212} Q1A & H A Q.

provisional API (Z+73 API) A3 API= 22 glo] B g9 A T34 R ozHE A=3 A9 AYUrh
AE] s o] 29 & i‘rﬂ O%WH A GA T FA A ojgtal RAIFH = 8 o] fEAEe] B8ttt
S A= 4474 T3 o] FAHA e WA dojd F AFUTE IR AL B Qs oR
dojual = o= AdUtt—APIE 23617 Aol X Foistal 224 Ao dad A -follvk

Aol Atk

52 Appendix A. E0{Z!


https://www.python.org/dev/peps/pep-0362
https://www.python.org/dev/peps/pep-0519
https://www.python.org/dev/peps/pep-0001
https://www.python.org/dev/peps/pep-0420

Python Setup and Usage, £A| H{H™ 3.8.12

>

TR API N 2 A=, A S &g o] FAH A Ge W2 (259 —’F‘?}>> o7 047453‘4‘4 REAEH
-cxﬂ of thafl JA TS FA =M= o= %
o) AA BE 2ol et oul A7 B TRA AA 2 5ol wm e o U
=t o ZA S U282 PEP 411

provisional package (23 2] 7] x]) &4 API & BA L

Python 3000 (3}0] %1 3000) o] 3.x viaE 2hle] ™ (M 39 w27} ¥ njef o] ojof7| | A Ao gt 3]
ol Fe°lth) ol 22 (Py3k) & S0 27| % Tt

Pythonic (s}o] A the) The 910 5ol ) Qx4 9l PSS Aga| A =S FASH= 4], 5ho] A Qofol 4
1R A7 AR S o Q5L Fh7ho] mEs ofoltolu} TE 27k o & Sof, hol ol A A5 2k
GG for BEABAN olclcl B0l 2 e @8k FHSE AYUT, T BE Aol ol

7o) PAEO] flom R, ol o] 0% aA) e AFEL Tl 2} AL E B A= Tt

o
4
ns)
binil)
v

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

o 2%, Fol Ak e o g5tk

for piece in food:
print (piece)

qualified name (J 135 o] 2) ZEY A AF oA ZE AH Fe A, &5, wAE Oﬂ O]E% (A=)
= quzt Ho =z FEH o] F. PEP 3155 ol A FoF Ut H A4S ot Fa 2] Ao, A3t
]u 2 AA Y o] 5T

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

pass
>>> C.__ _qualname___
YC’
>>> C.D.__qgualname___
'C.D'
>>> C.D.meth._qualname__
'C.D.meth'’

223y

B2EE 77l AHE , AA S AF3E o= (fully qualified name) S & B 12 3] 7| X &
A REE 7= ZJEE E]% O]%%B]U]?QWTZ]- o & 50],email .mime.text:

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

reference count (2% 314) Zﬂiﬂcﬂ EH'SP ZAzo] fe. A iﬂ-/] Fz 37007 ol X, W 2 e 7 v
Utk 2 35 F4L2 2 lol FE=of = QX]“:OJ'XII&,CP)zh(m—?@Q A AP YT

RT T 1T E.L ﬁ
sys BE2 54 A9 F=x ?\—’F% =8 F+ getrefcount () & FYFYTh

regular package (A #|7]A)) __init_ .py YL 3= e gt 2o A5 A 7] 4.
ol I A = HAL

_slots__ ZFei2x R A, AAE A of
AATe =N R g d7tete B0E
F 722 HolghA, ‘}ﬂ glof vzl 58
St 3t o] EHUTH

)
N
I-mF
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sequence (A]A2) __getitem_ () ST HAEE &3 A5 AGAE AFGSHmE 8 4 WA AE A ASaL
AF2Y dolg EelF+_len_ () MIAEE BY ot ofElelE. BE WA A IS UEsEd,
list, str, tuple, bytes 7} 55Ut} dict =3k _ getitem_ () ¥ __len_ () < A YA g,

ct or _ =
230 A4 T4l A9 2] 20l 7] 2 ABSH w Foll A2k opzh B o A ALk Aol o3
oF S ok

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 c in 'abracadabra' if c not in 'abc'} generates the set of
strings {'r', 'd'}. See comprehensions.

single dispatch (J 2 t]A o] x]) & o] ghte] QAR Fof| 7|2 A AAE = Al g T ta)x
.

slice (&2lo]2) HF A|A~ o dBE 235l AA|. Eefolaes B ATHE 78S ARRSIA T Y
t} variable_name[1:3:5] A&, [] Stoll A o7 719 7\—;(]"—::_ ZF2o7 Byt tZs (AE
AFIPE)F7HE YREHo=w sllce A& AHs gk

special method (534 | A &) EI-O] ol gof o ArkE, QA 22, AP ul] FAH
ol M= F 7Hv4 V=2 A &stal Evb 01%% ZEa syt S5 HA
AR ‘?l":oiﬁ S4rth

statement (£73) T2 29 E (ZE9 (EF(block))) & FASIE FEYUTE EF2 2384 o] AL 7|9
c= }\]-_9_?5]—% o8] 7} LR E %0 st Utk 718 if, while, for.

text encoding (A1 AE Q17 4)) FUTE BEXI S vlo]EEE ¢ FYP3= A,

text file () AE 3}1Y) str AAE =
H ol AEY S BAM AL E—ﬂﬁﬁ 2 s A FULH HAE 5G9 2= HAE BRE ('
FE'w') 2 99 99, sys.stdin, sys.stdout, i0.StringI0 & A2HAE E = JHF YT}
Ho|EGF A2 & 91 & 5 & 3 AA o el A = vlol v g 31Yd = Zx3A 8.

AL G E (O G FLOSE () A AT FHR FAL.

©
rok

5 9% 5 A %, GAE AL AAZE vho] = A
L=

mlil
OWR

triple-quoted string (4= u}2 3% ¥ AR
w23 shuE S EAFL O Qe 752 AlF A = FA R, of 8 7HA] o] ol A 27 Y5 Ut
ojaAo]Z H 7 ke AW E U ZWM-EEE FAE A 2FE Y= F 5, AE FAE 24
FiE o] 2ol 2H S, s2EYS & 53] £2 AFUTh

type () shol#l A 2] & T710] oW E7] AN AAE FAFTh EE AA £ Fo] drch A9
P2 __class_ olEFRER A2 A type (obj) B 8= F AU

type alias (3 o A2l o] 2) FL 418 ] Q) she] BHEo| A= B F o],
Folgelolat 3 =g destshe o f 8T olg 51
from typing import List, Tuple
def remove_gray_shades (

colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:

pass

£ rhesh 2ol B 97 44 BE 5 de U

from typing import List, Tuple

Color = Tuple[int, int, int]

(TH& ST Aol A1)
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(o] A sl o] A A M A%)

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

pass

°] 71%5& AW 3t typing ¥} PEP 4845 FZ2 314

U
o] A.
t}

3 JEx A Aoy stol Mol A ZAlE A& 2k,
o i= 4 9 M e S Fuch
219 AeE AL staL, A i, F 2 o]ERRE Y T2 3 SIEE=typing.get_type_hints ()
£ Agate] A2 5 YTt
o] 7]1%5S A3l typingT} PEP 4845 F 234 &

universal newlines (FUHA & J7)) o123 22 AES 25 29 Zo7 A= HAE AEHS F4
St = Y2 Y EA e '\n', A== e '\r\n', A FAY Wi EA] FFH '\r'. F7HE QL
Ao B A= Dbytes.splitlines () gk ol 2 PEP 278 &} PEP 3116 & H A 2.

variable annotation (H4= o] - H|o] ) W4 == A o]EHEQ] o] - H o] A,
WS e Fef s ol e e o el o] A 2 Bl AE A th
class C:

field: 'annotation'

A olpolde dMPog § JER AHEHUTH: 8 o), ol WSt int 2 M Ao=
7o U
count: int = 0

Ha o], H o] d T2 A annassign ol A] 2 8 g o
o] 71%5& A3 T o] H o] A, PEP 484 € PEP 5262 2314 8.

virtual environment (7}4 317) s}o] W AFg 219} 28 g T o], T A AEH A AW EH = th2 glo] A
& 2259 T dFS A FoHA, Fol M v x 7| A 5S AASFAY JaH o] =8
As 7hestA o, Ao r Aeld 43 &7,
venv & HA 8.

virtual machine (7} %} 71A4])) A= E
Zeohe o) n=g ARFY T
Zen of Python (sho] 8l A) sho] 4 T2l 929} Webse] =2 oly], Aol
HUr) o] 2L 3hy ZEZEO|A (import this) & 92}

%)

o o8 AFH. ol 9] /4 /AL vhol= BE Atde v

ol 8l 33 AL-§ 5= Bl £

W By,
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APPENDIX B

O] dHAMo]| 25}04

o] A" Al = reStructuredText 204 ThE0] X o2, gto]x A E 9l 5Hs] A2 24 A8 7]
Sphinx & AR5 U th

A A gt o] 2§18 EA QA N2 sho] W AA 9 npR A 2 A A o7 AQEARS] =8 YY) 7)ol st
Athd, Frof vl of] o A B = reporting-bugs 3| 0] A| & FAL A A 2. A2 AHA B A= AA UG 7
YrH
o EEolA Be AAE =9 Uth

* Fred L. Drake, Jr., 92} 3}o]d A A = o] AR o)A g2 2Rl =

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

lo
2
N
-

e Fredrik Lundh, Z22] Alternative Python Reference 3Z 2 A & of] A] Sphinx 7} B-& o}o|t] o] & A ¢lH Y}

2] H ol Aol 714 FF Utk 71 Ak FEA
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apPENDIX C

AALRL 2fO] Ml A

1 AT EQ0{e HAl

] WL ABCElE= Ao A AZ A v & &X 9] Stichting Mathematisch Centrum (CWI https://www.cwi.nl/
./] Guido van Rossum o] 9] 3 1990 At Zulef] rEo] H 50Ut 3tol M o= 2 A& 52 Be 33 o]
Q‘”Z}”&, Guido+= Fto] W o] £ 8 A AR o} Q5T

1995, Guido+ Virginia 2] Reston 9] 9]+ Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston va.us/ 2H2) o A1 5Fo] A 2 A2 A% B, o] ol A o] 2] 1 A2] 432 £ 9] 0] F 2 A WL T

20003 5¢Y, Guido 2} 5ol A a1 A 7 9FE]l & BeOpen.com 2. 2 & 7 4] BeOpen PythonLabs ¥ & A4 A5t} &
2 3 10%, PythonLabs & -2 Digital Creations(¥ Al] Zope Corporation; https://www.zope.org/ #Z) 2 & H 55Ut
2001 d, sFo] W 4 E ¢ o] A} Tk (PSF, https://www.python.org/psf/ Z2) o] A A5 5 th o] &A= gho] A
A A F QA S AFFEE 5E3] A H v 8 2 & YUt Zope Corporation PSF2] T 3] Ut

RE glold a2 g2 FI| A d Ut (F7] 22 F 2o o F A= https://opensource.org/E FZ 3 Al L).
Ao, PR (FA W AL obdyth shol Ml ER2 GPLI TP Uth obel o) Et chF T
(]

EE

1~l uN‘ 3,; (@]

Hf = =t oAM= 32T T S PNEY GPL &7
09.0~1.2 | n/a 1991-1995 | CWI yes
13~152 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.12 2.1.1 2002 PSF yes
213 2.1.2 2002 PSF yes
2.2 ol A+ 2.1.1 2001-#A] | PSF yes
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F3: GPLY ST 2S $2)7} GPLE shol i W E Btk 212 o84 & ok o, B ol Al
Shol Ml GPLT} 28] ol e 2e) AL 3/] £os BEA i 54T WAL WET 2 g Ttk GPL
S 2hol ks Sho] M3} GPL dhol REH ThE 22 EF0) S 2RS4 A FUTH OE A5 187

Easagieg

Guido 8] A= 3}of| o] Wi £ S 7hsstAl vhe W2 o7 A B AAS o Al A= H U T

Oh

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

1 -

r

gfo] A A Z E 9 o] @} AW A= PSF License Agreement©l w2} 2fo] Al 71 Hof 5 Ut}

glo] 4 3.8.6F €], A A2 oA, Z2]H Y 7]E} T =+ PSF License Agreement 2} Zero-Clause BSD license|
we} o] 5 ehol 4l 7} of L.

SolAo) B4 A% 4megofol i ChE ehol A7k 4 SH T ehol st 35 ehol Aol Bt
SE9) o h R Ut ol elat ehol A 55] BT BB S £ e 4 e gojo] T8 2ol 4l 3 S0l B
FzeAAL

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.12

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

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

3.8.12 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 3.8.12 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2021 Python Software Foundation; All_
—~Rights
Reserved" are retained in Python 3.8.12 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 3.8.12 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
3.8.12.

4. PSF is making Python 3.8.12 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.
—0OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT..
—THE
USE OF PYTHON 3.8.12 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.12

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.12, 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. Nothing in this License Agreement shall be deemed to create any.
—relationship

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.8.12, 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.

(TH& STl Aol A1)
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This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

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

by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

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

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

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

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

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

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

(TH& SOTATl A1)
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THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.12 DOCUMEN-
TATION

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

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

(9]

3 ZeHEl 2 Z Eq0foll chst 2lo|MlA RS2l

o] AL sho] A ) E ko] EFH AR 4z g ofol Tl g B ABA ¥ ol b1 Qe Thol sk 5ol
=29k
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_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A W &
e o 7Nt =5 XL 22 ddl =9 A4S IdE 57 Ad Yt

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

(TH& ST Aol A1)
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EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

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

C3.2 A%

socket EE2 getaddrinfo () 2} getnameinfo () &F&E A&t} o] 52 WIDE Project, http://www.
wide.ad.jp/, A & % 22 3td 2 FQE o] g5

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ""AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

C.3.4 #7| &z|

http.cookies RE2 thg3 &2 £ AHEHE 283Ut

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

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

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

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

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

C.3.6 UUencode 2! UUdecode &

uwu RES 023 22 o] AFLES 23

%

Y

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

(TF= ol ATl A%
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version is still 5 times faster, though.
- Arguments more compliant with Python standard

C.3.7 XML &4 =2 Al

ol
¥

xmlrpc.client BE2 b5 22 3o Abde 2943 th:

The XML-RPC client interface is

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

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

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

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

C.3.8 test_epoll

test_epoll REL T} 7} 28 29 S 2 HF T}

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

(TH& ST Aol A1)

68 Appendix C. A}2} 2j0|MIA




Python Setup and Usage, £A| H{H™ 3.8.12

(o] A sl o] A A M A%)

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-S kqueue QB 5] o] 2] Ta] T}g7} 22 Fo) S =TT

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.10 SipHash24

3}9 Python/pyhash.c °]+= Dan Bernstein ] SipHash24 €17 2] & 2] Marek Majkowski 2] - & o] 3 3}=] o]
AsUh o7+ o33 22 Y& £3F o JdFyth:

<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>

(TH& ST Aol A1)
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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 I+ &2 749 WIS 93 C &4 dtoa &} strtod S A2 5H= kY Python/dtoa c = A http:
/ Iwww.netlib.org/fp/ ol Al A& 4= 91+ David M. Gay 2 @8 o] &9 wtd oA FAE A5 YTH 20095 3y
16dol e AR stdo= tha 7 22 A&d B gtoldls F A 7F 23 of sy Th:

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

The author of this software is David M. Gay.

* % o

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

* % o

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.

* % ok X

*

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

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

C.3.12 OpenSSL

B 5 hashlib,posix, ssl, crypt + &
S EEREESENETI e
o= 2 o 7)o OpenSSL &Fo] Al 2 AFE

B A A7 AHEE 5 AA sHE F7He] A 5= #1301 OpenSSL gto]
X gho]lW A L2 7L OpenSSL 2fo] B &g AHL S 233
= T H:
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LICENSE ISSUES

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

OpenSSL License

/* - - =

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

(TH& ST Aol A1)
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/*

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)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

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

Original SSLeay License

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

(cF
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All rights reserved.

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

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

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

the code are not to be removed.

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

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

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

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

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

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

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

[including the GNU Public Licence.]
/
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C.3.13 expat

pyexpat &2 =5 ——yith-system-expat & FA SR &= 3, EHH expat 22 AHE S AR5} o]
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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 8HAL WTCE —_yith-system—1ibffi & FASIA] &= 3t £ H libfi &2 AFES AR5 o]

e

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

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

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

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

C.3. Zgt=l AmEQo{of CHEE 2lo|MIA 2 59l 73




Python Setup and Usage, £A| H{H™ 3.8.12

C.3.15 zlib

z1ib B2 A|2Eo A A zlib W o] Y7 LefE o] A o AbRE 5 glow,

A-gstel =g o)

Hl

3)
=4

(A
N
c
B>
[>

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc ©f &3 AHE5 = al A] H| o] £9] FH - cfuhash ZE2AE

]
N
L
[o
fru
)
°
k)

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS

(TH& ST Aol A1)
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FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

_decimal EE2 WY E=E —-—with-system-libmpdec & T4 3}X] &+ oF, Z3HH libmpdec 22 AFE S

Agstel =g o)

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

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

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

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

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

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.18 W3C C14N E|AE AQIE
test F 7] X2 C14N 2.0 E|2E A9 E (Lib/test/xmltestdata/c14n-20/)+= W3C 9 A}o] E https:
[ Iwww.w3.org/TR/xml-cl4n2-testcases/ of| A 7FA 2k 2. ™ 3-4 BSD 2}o] Al o] v g Yt}

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

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

¢ Redistributions of works must retain the original copyright notice, this list of conditions and the fol-
lowing disclaimer.

» Redistributions in binary form must reproduce the original copyright notice, this list of conditions and
the following disclaimer in the documentation and/or other materials provided with the distribution.
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* Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS (AS
IS) AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY
WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.
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sho] 3} o] WA
Copyright © 2001-2021 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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