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

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

A& h 24 e Y-8 implementa-

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

22, 718 A9 AR A DR 23 YE 52U

’python myscript.py

1.1.1 Qe o)A 4

] ¥ AE S o] 2e FY2 Ao AEH o] 28} vt A T B 7HA] 71 55 S ATt
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=3

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

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

—-c <command>
command 2] 3}olHW T =

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

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

DR REASICH

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

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

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

o &

Clel

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

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

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

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

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

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

o ®7]:

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

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

<script>
script o] B0 ol W F=E AU th. script = ol W FLolY__main__.py FLo] EolU=
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AEIH o)A FHE FA G, i 7 HFAH S 2 HLHT, sys.argv[0] & 1l
A Y HE e 7 sys.path & Aol 7k Yt E3, é‘“ﬁdi"ﬂ/ﬂ Mg 753

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

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

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

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

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

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

olr

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

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

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

——version

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

Python 3.8.0b2+

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

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

W7 3.60] =7} —vv &A1,

1.1.3 7]el 34

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

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

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

Al 719 Lpyc 3D Y] AS 52 Al o] & Tt pyc-invalidationE 323} Q. default 2 4 A3}
W, AAME I v AN S A] 71Hkulo] E I E A A] 3RS 712 o u]of mpet fE A o] AAME YT
always 2 A3, ZE S|A] 7|40 .pyc LS, AAE I v ZAE S 7Fe] A &3, g o
st thsl] FEA o] A Uth never 2 AAE W, S| A] 7|8t .pyc LS G A 5t
sl F&4d o] AANE A 5T

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

-d
oA O P 282 AUt (A9 S0 weEk A2 7ke A3 715 49U Th. PYTHONDEBUG =
B2,

-E
AAHNE & Y+ EE PYTHON* &4 WS FAZUL, A E S PYTHONPATH 2}
PYTHONHOME.

-i
2TPEZ A HA Az AL A —c 5] AHEEH W, sys.stdin 7FH U d R HolA] g
e, 23HEY BH S AP 50 weo] AL pyrroNsTARTUP AL 217
gk

RS AAYEI S BN D W A AL 28 =ef o] A8 A B R8T 4 D&Y

t}. PYTHONINSPECT & ZFZSHA Al L.

-I
Ae)d REg spol S APFU o] AL =T -ESsE FA Ao AR GU A REA
sys.path £ 22 YE e 21 A8 A1) site-packages T A E) 2] & E oA R it BE
BYTHON* #4 Aes FAEUT AREATE G ZEE Fdske 2e BAsH] s F7F ARl

wakg 4 95 ok

=] 3.401] =7}

-0
assert =3} _ debug__ 9] ol st 24X I =& A AT} pyc AR ool Lopt-1 S F7}
Sto] AL EH (Hlo] E 7)) 5t 9] o] &S FE S TH(PEP 4888 X 3}AM| 8). PYTHONOPTIMIZE
= x]—z-g]_/d AL
H A 3.50 A4 M7 PEP 488 o] w2} .pyc WS A FUTH

-00
0% 4830 FAEYE WAUD. pye S37 9ol op-2 & F7stel Aot B (el =
FE) LY o] F2 FEHFUTH(FZE PEP 4882 =2 6H4| 2).
H A 3.501 A4 M7 : PEP 488 o] w2} .pyc 9t = AT

-q
3l R E AZ-AR WA WA A& AISHA] FF YT
B A 3.20] F7}.

-R
HA] F 23S HUth o] § M2 PYTHONHASHSEED 37 4740 02 AR H Ao v 2347}
5T A A9 e 7402 B4 E 7] HE U ok
ol WAL FJo]Ho A=, o] A ] Al FZ3E AA, str}bytes 2122 __hash_ () kol
A5 e drrEE (salt)” Utk 7B stold 2 Al ol A Fe = A A “J, blas
<] shol 4l A8 7hol £ o] 23 % gl U ok
Hash randomization is intended to provide protection against a denial-of-service caused by carefully-chosen
inputs that exploit the worst case performance of a dict construction, O(n?) complexity. See http://www.ocert.
org/advisories/ocert-2011-003.html for details.
PYTHONHASHSEED &= Al A|= A28 I ZHE AT 5 A Ut
WA 37004 M o] FAL B FAIHA FFUTh
B A 3.2.39] 7}

6 Chapter 1. 98 =3} 37
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-u

-

-X

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

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

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

urs
B L EES Y

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

FEYth.
PYTHONUNBUFFERED & ZFZ3A| &

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

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

arg

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

|o

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

file:line: category: message

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

3 g Aol Foj
49 el S

-Wdefault Warn once per call location

-Werror Convert to exceptions

-Walways Warn every time

—-Wonce

#
#
#

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

-Wignore Never warn

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

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

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

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

1.1.

ok
o
iy
N
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e —X oldparser: 7]& LL(1) JA & A3 sttt PYTHONOLDPARSERS} PEP 6175

SRES

=2}
1:!

3 Showretcount & 2290l B ARY A mIAAY A2 £Y A0, 3
ES FODEER EEEE BRSO ER RIS PR

e —X tracemalloc 2 tracemalloc EES AFESIe] sfo)| M v g dF 324

o
NEA 0w, g A2 me ek 54 ) oo Mo A3 LTk, NFRAM iﬂ‘AEﬂﬂ

23 e g2 228 A Z5E] W -X tracemalloc=NFRAME 2 A3 Al 2

tracemalloc.start () S ZFRFAAL

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

* -X importtime 2 7} JEEV} Ay} o2 A=A HoFUth 28 o5, 74

A (F

AE EE 2, AA ALBEFY JEE A S BAGUT 015 A= 8 22T

Az AR 4 9o &

L
ok
>
>

o

"import asyncio' Yy D‘r. PYTHONPROFILEIMPORTTIME & ZFZ S A L.

+ X dev: Fol W ) BEE BAFA, | RA T BB o=

AN AAE =R T

e —X utfg8 229y

A Qe H o] A S 93 UTF-8 REE ZA3}8l0], 7|2 2A4| Y <

Al gy Th -x ut£8=0 2 Uﬂ/\]ﬂ © 2 UTF-8§ 2 % H Ao (23 A] oo
7 83 m 22, AA T W E-S PrTHONUTFS & RE A A .

* -X pycache_prefix=PATHE .pyc 3¢S F= Eg] Ao XA
=49d B2 AL E T} PYTHONPYCACHEPREFIXE 2314

d
Al

T3 sys._xoptions §AUEE &3l 499 ghe dLsta 23T ¢ J=F Yt

WA 32004 WA —x FA ol F74E AFYTh

H A 330 =7} -x
WA 340 F7}: -x
WA 3.60] F7}: -
WA 3.7 F7F: -x

faulthandler &A.
showrefcount & -X tracemalloc 4.
showalloccount 4.

importtime, -X dev, -X utf8FA.

CEEEEE S
L

2z

Al
A
o 7}

A=
=
o

W 2717

=z

Q. dHLA 9l AF 2L python3 -X importtime —c

re

[o mju

(
-

A 380 £7}: -X pycache_prefix 4. -X dev ¥4 ©]A io.IOBase ¥}3] x}of A]
close() o9& =1 Pt

WA 3904 WA
A A5 A gt

-X dev A& AFE3}A,

Bl

-X showalloccount A 9] Al A% A5 th
WA 3.9.149] 37}: The -X int_max_str_digits option.

Deprecated since version 3.9, will be removed in version 3.10: -X oldparser &A.

11.4 A8 AL FHE g4

=-J

Jython ©] A+8-8}7] 913} of ok g5 .

2+ AT G Y2y ALkl A encoding3} errors
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& 4

v, B9} )99 Bel & A9 HTUA A H )

1,
AEAew, 2ol He)eE prefix/

S <
2 37 Uy
o) 87 WS e shol4le] St
FEeH W 2 290787 el $4
PYTHONHOME
w2 stold golne e 9AE WATUG
lib/pythonversioni} exec prefix/lib/pythonver51onOﬂ Al A= =4, prefix 9
exec_prefix= A &A Ao, &t} 7| EZHS /usr/local YU Tt
PYTHONHOME ©] 3tue] A e 8|2 DA W, 1 32 prefix @ exec _prefix & 25 Ay
t} o] 5o &l o= ZhS X A 5B W, PYTHONHOME & prefix:exec_prefix 2 A A3 Al
AT B2 A9 paTa % LEUTE 1) o149 e
2= F&, dEFolA = AT 2 &gk
= o5 sfolt RE(A £ 35198 34)2
AxEH # glsyth
g

PYTHONPATH
2E LY 72 AN HR2EH
A Z Yol os.pathsep (9] E E9], F4
EAEA e v s 283 FAFE YT
Auk e g Qolx, /18 PYTHONPATH A E
F3sl=zip Y S 7182 = dS5UTH 3 BEL zip 3FL oA 2
ZN1E AN AR = PR &Aoo X0k dHIA O Z prefix/lib/pythonversion® & A]
(%19 PYTHONHOME & zPZs}AﬂL)_ AF PYTHONPATH o 27V U T}
2 24 Bl A= PYTHONPATH o]l AM A 2o 7 e g g7}
/KLCQE]L]D]' A ﬁi‘— :L]—O]/}H *LEJ_E]E Lﬁoﬂ/ﬂ sys.path %f’li ZX]—tﬂ-/\ 9\)‘ 1/]D]’
ir g= APk
off & 2+ 9

2 MHdASH, sys.platlibdir F

Holl A At = 21 E 3 ¢
7h 3 B o FAIE 7] Ao,

] ]/\1-5145] 7—]_,,].71—0 o]E *’7].01]/\1 NKHQDE

AsUth o] shdolA

PYTHONPLATLIBDIR
o A8 vlo] A 9k E AR
B A 3.9 F7}.
PYTHONSTARTUP
ojZlol gl& F A= LY oo, AWM ZEZE
spo] 1 o) A UL o] HAS 5} 3
A7 B A AEE @ AN E A AAAA 202 A5
ZTEZE sys.psl sy s2 9 ¥ sys.__interactivehook__ & HFE 4 51U Tth
Z2 A+ 0] W E (auditing event) cpython. run_startup< YAAl Y ok
Aok A3 Lo th A2 445, 0F o2
AZFUh FHES 2T+
)
£53h
T 2

H —0F4& A
o o5&
o 9J3] &% = sys.breakpointhook (

filenameg Q1 A}
PYTHONOPTIMIZE
Hlof QIA] k2 FAEZ A7
W A A she 23 25y

PYTHONBREAKPOINT

44, Ao TRA AR E7HS A5 T

HNEo| AT E F Fo| = E{%% U breakpoint ()

) 7]£ ?—64 o] At A AR A AU Hl —.—Z]-Oﬂi A3, 3k “pdb.set_trace”
t}. EX14E “07o =2 ’gzé‘dl-‘iﬂ sys.breakpointhook () & 7|& 732 o}l R 7% 3}A] kL
e o
WA 3.7 7}
PYTHONDEBUG
a0 91 ke AL AR HY, d g4 AF e AT BEUT A5 AAFH, o2
W AR e A% 2oy
PYTHONOLDPARSER
o] A2 Ho] A ke BALE AT, A A LU T2 £A471E B4k
-X oldparser A3 PEP 617% ZZ AL
Deprecated since version 3.9, will be removed in version 3.10
PYTHONINSPECT
Ho] QA g BALE A, 1 §AL AFshE A% ZHUh

AHS

—
)
rl.‘l
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o) Mt 2T F8 A A BEE FASH] A3, os.environ & AHSHA Tl A =0
g3 +49 2= A&t

PYTHONUNBUFFERED
dlo] Q1A ke FARR AR, uFAE A A A% THU T

PYTHONVERBOSE
Hjof QA e FAAE AAFHY, v AL ARtE A% 2HUT AFE ARHE v E e
W A s A3} 2Eth

PYTHONCASEOK

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

PYTHONDONTWRITEBYTECODE

Hlo] QLA o2 -E*Z}Oﬂi AAREE, sfolHe 2~ BES YEE Do .pyc 3L S 24 sy
oJr BgAL ARt A% 2EUTh

PYTHONPYCACHEPREFIX
A5 A, 3ol e 2 ol WSl _pycache_ 852 1o o Az ol 9 v e o
E 9 .pyc L& HUTE ©] A2 -X pycache_prefix=PATH A& A Q3= 234 55
U,
HZ 3.8 F7%

PYTHONHASHSEED

o] M7k A= o] QLA AU random 22 A A= W, st} bytes 2} A 2] 3| A] A| = o] =7} ALE-
Fuoh
PYTHONHASHSEED 7} A5zt 2 A AW, o] A] 2293} 7} A28 = 8 9] hash() = A A 5}7] 9 3t
A }\]Ei ;\]__g_%qq_
22A0 olg]Z g XA st Az gl AEQ} L o] F &2 vlE 7123 | A S 525 AL Tpol A
E’:E}\ﬂ_j_\_ EE.’_"I“H_/_\_E17]—0 /\] %_‘_g_ _]’_11:_% a%

74 [0,4294967295] M 2 AR 3
HD}.

WA 3239 F7%

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

WA 3.9.140f 7}

PYTHONIOENCODING
Qe ZFEE A 57 Aol o] Ao] AAH W, stdin/stdout/stderr o] A} = 9 F L thA g oh

E WL encodingname:errorhandler & /5—], 1Yt} encodingname & :errorhandler &

2 25 A8 Ago]H str.encode () o412t 22 u] Yyt
stderr®] 7%, :errorhandler 22 ZA1FH Ut A 8] 7]+= &4 'backslashreplace' YUYt}
A 3.400 A Eﬂ%‘ : encodingname F-&-2 o|A] A A Q] T}

B A 3.690 A M7 : Windowsol| A, PYTHONLEGACYWINDOWSSTDIO & A A sFA] &= 3l 313
iilﬂﬂ‘)ﬂ/ﬂ ]‘:‘d 2 AARE JdIZHG o] FAF UL B 2EFDS F8) gy A opd
vpol T TS 1A kYT

gl
2
o

PYTHONNOUSERSITE
AAEE, glo] & AFE A} site-packages TIEE 8] & sys.path o] £713}%] &5t
o 17

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

PYTHONUSERBASE
python setup.py install --user oA A& A} site-packages T EE 9 2 Z 2} Dis-
tutils A %] J 2 & AA37] Y8 AFEE = AR A o]~ t A H gl & Ao T

10 Chapter 1. 53 £} %
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o ®B7]:
PEP 370 — A}-8 A} site-packages T] 2 € 2]

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

PYTHONWARNINGS
AN FSYUCE dEE 729 EAAs A5, wE ol W A se A 2EY ok
B59 51330 Yt BHE 252 o4 FeuTt ST Th
Y ed AL ZRALMREL BE J30] F20 54 442 A5 IUH( A %o
NEACE PAHE FAEAE):

PYTHONWARNINGS=default # Warn once per call location
NT # Convert to exceptions

# Warn every time

# Warn once per calling module
Warn once per Python process

#
# Never warn

A}A| & ] &2 warning-filter 2} describing-warning-filters & 2 3} A] 2.

PYTHONFAULTHANDLER
O] A Wt uo] YA G ExlE 2 AASE Y, faulthandler.enable () ©] A& Ao &
Z3 Ut} slol W Ed o]l © = 35}= SIGSEGY, SIGFPE, STGABRT, SIGBUS 83 SIGILL
/\]ILE—-E A8 71 AXFYth o]+ -X faulthandler 43 55T

B A 3.30] F7}.

PYTHONTRACEMALLOC
o] &7 M7k u|o] A k2 FAEE A H W, tracemalloc RES AFE3He] Ito| A R e &
FFA2 AZRUTH Ap9] g2 49 EYo]awo] s =Hd =9 d dUth o & £,
PYTHONTRACEMALLOC=1 2 7} 5 29 =& g7t A A3t} AFA| 8 A H = tracemalloc.
start () & FAZRFHAIL

B A 3.40] =7}
PYTHONPROF ILEIMPORTTIME

N

o] &7 W7k ulo] QA ok EAE E AAEH, sto| WS 7 B Al A HoF U
ol ¥¥ &l -X importtime & AAstE AT F&3] ZFYrh

W2 3.7 7%

PYTHONASYNCIODEBUG
ol &7 M7 Ho] A o2 FAEE A, asyncio BEL YW I EE £ AT

WA 340 27}
PYTHONMALLOC

ahold w2 2] FAE AR SGFAY L F2 AAF Tt
sholo] A-g-3he W2 e RYAE AF R oh:
e default: 7| & w2 g &2} & AL oh

e malloc: ¥ %4 9 (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) °]

*ﬂCE}OlEHﬂJ malloc () 5 AHSFTh

* pymalloc: PYMEM_DOMAIN_MEMZ} PYMEM_DOMAIN_OBJ < & oj| A pymalloc &2} S AH&
St1l, PYMEM_DOMAIN_RAW % Dol malloc () T4+E AFR ?&14 t}.

EEEE LR
« debug: 7|2 H 2 2] TR} ol P FS AR T
q

* malloc_debug: malloc I} Z-A gt U]

T
Hot
!
m>'
>
°
o
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* pymalloc_debug: pymalloc I} ZA 9 U1 =& A X gt

=
7] 2 vl 2] &FA 9 PyMem_SetupDebugHooks () g4 (3to] 4 w2 g &FAto] | =
AAFUH = FxeA 8.

H A 3704 WA "default" EBAE SIS U
WA 3.690 F7}

PYTHONMALLOCSTATS

Hlo] Q7] ¢k FAE = A AW, 3ho] M2 A 22 pymalloc A G o] AdE wjvir}, 121
% 23 uj pymalloc ™ = 2] &2} o EA = g h

PYTHONMALLOC 37 HM4E AFRSte] C 8ol B3 89 malloc () SFAE ZA 2 AFR-SHA
pymalloc A€ glo] Sho] W& T4 3HH, o] Mt LAHUTh

WA 3.6004 WA o] A oAl iz RE® FAutdH sfo] Mo A= AR 4 Ql5 U th o] Al ¥l
2ALE AA 5 B3} Qs ch

PYTHONLEGACYWINDOWSFSENCODING

Wo] 9] e BALR A4, 72 54 A2w 5 eT o2 wEE 36 082 ghel ‘mbes
2} ‘replace’ 2 Z+Z- H S YUttt 238 ] o, A} 7] gk ‘utf-8° 3} ‘surrogatepass’ 7} AF&- Y T}

o] AL w3t A3 A7l sys._enablelegacywindowsfsencoding () 22 EA43 E 4 U5
Y th
7HeA A=,

WA 3.60] F7F: ApA S U-§-2 PEP 5295 F X34 A] L.

PYTHONLEGACYWINDOWSSTDIO

dlo} A e EAG R AR, A 24 9E719 EE7) 8 AREA FHU o AL FURE
EATbuf8S AHe ot B B 2& 7T wo] Ao upet AT P HL o m e}
o WsE BEAEY0] 2E WA E FRoe U erdE B (Y Ex w2 2) 49 FAF
Yk,
oA 4=
W 3.600 271,

PYTHONCOERCECLOCALE

ooz dAshd, F ool HYH =
8L 5 UTF-§ 7] ¥l T ok & 747 ¥i3hat=] s D}_
=

o W7k AR A gkt (
T AAE XA ¢, LC_CTYPE

W
ASCH 71¥ke] posIX AL ]D glo]#H CLI= ¢l E ¢
W sl ok EAIYS Ur%ﬂ% SANE FAESH L Al =g YTt

e C.UTF-8

e C.utf8

e UTF-8

o] 2] & i?ﬂ d R F s AR skE vl AFsHd, ohold dErYl o] 271315 7] Aol LC_CTYPE
AA e @A A2 B 0A AEs| AP YT o|FA st Bz ejE AL e =
ZAzoA AP = 2 Z2A LD A4 A 24 (7H GNU readline 2ol B e g)) 7L & 5 9=
Ao Bal], BAE AF S AN CE2AL S o] obd B4 23] 3H= AAH(7F o] A AHA| 9 locale.
getdefaultlocale ())®E Rt oty A2 ZZ A2 A T (o] ZZM 27 Fo] A SIHZEHE
A3 st=A] o AA el B 5 A5y Th

olggt ZA YD F e TASHH (BAIF L2 U9 FA A A Y AA WA S F3) sys.stdin
I sys.stdout ol &l surrogateescape o & 28 7] & A= Eﬂ’“@r Tl (sys.stderr
EUE ZALAXAE backslashreplace =2 A% ALY, o] 2EY e T2 FAaH
E* PYTHONIOENCODINGE AF&3te] tf A& 4~ 95 oh

12
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¥ 72 93, PYTHONCOERCECLOCALE=warn & A3 31, 2 A4 ZA WA o] dojuAY, 1
A o ZA M S 7R 2A Do) ol et o] 27342 wf) o A3 B4 Bl so]H 2
stderr 2 AT WA A E B H YT}

T 2 A Y A Ao MBS E AV AZ R Y 2ALES A X o, d AA ASCIL 7] ¥
ZA LA A PYTHONUTF 8 & 7]HZ4 o7 A3l W,] ‘d]-/\‘/\]_?_ o] ;a] E 7} A2 H ol E]H o]
2o thaf UTF-8 4l ol ASCII & AHESHAl 8t W, 7 7HA] 715 = 27 v 233 A A of Fth
7HEA e,

rl!l

WA 3.7 7} M 3 Y82 PEP 5382 H 240 L.

PYTHONDEVMODE

o] $7 W57 o] 9 ke FALE AAH W, vol A AL REES BT, JBAOE
FAshet 7)ol s v w1 F7h a8 A7 NS

WA 3.7 F7h

PYTHONUTF8

12 445, JHZHY UTE-8 227k 843P o] BE AL B4 249 A5 42
glol, 7 QIEj s o] 0] BlAE Q1T Y02 UTE-8 o] A8 VT,

o the-2 o ml gk

* sys.getfilesystemencoding() < 'UTF-8' < ¥IESUTH(EAY A7 P2 FAE Y
oh.

e locale. getpreferredencoding() L 'yTF-8"' S HESIUTH(EA L A F YL F AT
a1, 349 do_setlocale Wj7h W P H 5347} %‘,\%14 oh.

* sys.stdin, sys. stdout sys.stderr EF HAE QT 07 UTF-8& A&3}11, sys.
stdin 3} sys.stdout & surrogateescape 9|8 & 7] 7} @43 Ut} (sys.stderr
27 H Z2AY A4 ‘:’EB]- Zro] backslashreplace & A< AFRSHUTH

o) T e 519 -2 APIS] WAL A3, THE A 4% APLE THE /12 E242 SA UG
C W B QA B WA 0 AL UTFS A0 DS AL ool g s 2 g a9
e 0s.fsdecode () 2} os.fsencode () = UTF-8 217 Y2 A&t}

* open(),io.open(), codecs.open() 2 7|2 A o7 UTF-8 Q1 ZJ & A&t} 180,
o] 7| R A E o T strict o] ] A 2|7 E AHE SRR, vloj Y] Y S HAE RE®
Bl ot T E Q= HolHZF G E = T4l o9 7 T

UTF-8 RTA & AEY HAL pyTHONIOENCODING & A2 4= 5 Ut (712 24 Y
A4 BRE XM} ul7tA 2).

0o A, A zelH = 7|2 2AL 4 e APg Ut
T2 RE o] A gh2 EAE 2 A, Az B E 27|38k ¢ olH 7h Ao

o] &7 W7t A AAHA ggod, dE = A 2A L] HAA ASCH 7] 7F 2 A A
(PYTHONCOERCECLOCALE | A A8k A ) = A 45 1, 21 27 W7 o] v &4 3} 7 v}
2 =
[e]

e
i

A EA) 2] ke 3 AHZEHE A 24 Y P&k ol gt Eﬂﬂ*l ZA LA,
YA H o2 TFA 3R] ekl XA FHA] g g Bt 7|2A oz UTF-8 RE & 843}
Fych

~Xutf8 FAHLZE AR 753U

WA 3.70] 37} ZFA| 8 U 8-S PEP 5402 Z2 314 A L.

O_u
o
>~

o
[kl
_VE

r i
o,
‘g
al
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1.21 gz e ¥

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

AR, st W2 28 H T I AEE ATt

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

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

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

14
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CHAPTER 2

R EAF A o] A AHE ]

2.1 1w e] sl g7 et A3

211 52

o

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

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

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

fifo -

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

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

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

2.1.2 FreeBSD <2} OpenBSD

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

pkg install python3

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

pkg_add —-r python

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

o) 2 0] 1386 A& A= o @A Tho W 251 WAL A5}
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pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/i386/python-2.5.1p2.tgz

2.1.3 OpenSolaris

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

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

/configure
make

i)

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

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

347] g ek,

2.3 sholl e 429} 5l

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

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

I

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

(

N T =

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

d

o 2

T

fo| IK
|
foj
H
off

H= HeEE 2] A% A,

rlo
bo &) el m

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

pythonversion

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

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

’$ chmod +x script

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

’ #!/usr/bin/env python3

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

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

i
o
T
>
>,
to

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

24. FEAY
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CHAPTER 3

A% 9o A 5o A ALE317)

o] & 4]+ Microsoft 91 =90l 4] 3ho] W& AHE S uff gofof & A9 54 F 2ol tf gt | Q& A& 5=
s Hx2 dych

2o s A2’} Auj 20 e, 1°ﬂ Foll= Al2’l A1 ghol W A2 7F 23 o] QLA ek
ot gho] g AR T 4 QL= 5, CPython © 2 7 5o 5 v 2 vho] sl =9 AX| =2 23 (MSI
W71 A= AL PFUTE olej A 22 2WLE FE T AFG AT AFE S A A E Z 2 EH e}
gho] B 2 2] &} & AFR A Shol W A A E F 747 A Aduth A 22 2L T A 2H 9
BEASAES A AXNT S 0o, S8 2208 2 w2 E s EE9 ZIP 5hd o] Al g Ut
PEP 11°] A1 9 ) 2, 3}o] & & 2] 2+ Microsoft 7} & 93—?%0 S ADS W AR o= A%
SAFHALAGF U o] AL lL‘r"] 5‘* 397k 9= 8.1 o] = AAd TS YTk =57 7\]1’101
J 23l vho] M 3.8& A AL

Microsoft Store 3| 7] A =
so] w el 7hekel 4% YUk,
Lt ma stol s 1 50
nuget.org 3 7] A= A LA B3 A A

Z1AE HESAUL AIHEE ALY 0}“ o] AHE-3 4 AR G O] o glom ARE A} QIE F o] &

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

ki

(o
2

o
=,

{0

N

o o

_lZi
f
off

z

31 A AHAx| =21

3.1.1 Ax] A

vl 719 340]4,‘13.9 AA 223 228 5 Y5UTH- 44320 EQ64n| E WA 2 H 2 HE
A D= F 7HAL 4 A A Eilau(web installer)& 2+ 27| tp&2coln, Q3 72X 245 2507
=2 =gtk ezl A X =2 33 (offline installer)ol) = 7] 2 Ao 2R3 74 247 23 E of
gom de 3 7se AT AH U ddol Ao gyt AA § ez =g dste e W2t
L= glo] 47978 B2 AAA L.
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A
=

4

I7]

] 2

21

m{o

] Al Z+5F

1=

CF M) 4 F e A9 S dEd T

ot

25 Python 3.2.0 (64-bit) Setup —

Install Python 3.8.0 (64-bit)

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

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

Includes IDLE, pip and decumentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

windows [ Add Python 3.8 to PATH Cancel

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

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

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

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

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

« HHR 7E7 AR AH Aol A v A H U T

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

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

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

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

AAT BRE AN AEE S DS T

o
n

0
.
(

ke

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

AES+= GAF R HA=Z o] & 26022 A stgFUth o= o]BEt}h 71 A2 & Z A (resolve) = A| 931
of 2 7} A S o v F o}

HAA WAL AE Lo A=, o] A|EHS 9F32,0002F2 BgE 4 Q151U o). E] A= “Enable Win32 long paths”
IE AANL A3 ALY, F A AEF 7] HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\
Control\FlleSystemoﬂ/\i LongPathsEnabledE 12 A A3 oF g}

o= open () B4, 05 BE W PR T2 R 7)50] 260745 T Q) FEE WebEol W BT
9% = g,
9 gAL WA Fols, 27 P40l Do Yt

A% Foll &
#3604 M7 21 Az 3 A9 o] skl Aol A B8 Sl

3.1.3 Ul glo] A x]3}7]

AX) 22 UIA A8 % e BE §4
z2 0] 48R A4S 2 glo] o] AFH
7123k WA s Al Uls G AlsHA ¢
To completely hide the installer UI and install Python silently, pass the /quiet option. To skip past the user

interaction but still display progress and errors, pass the /passive option. The /uninstall option may be
passed to immediately begin removing Python - no confirmation prompt will be displayed.

0 2 E F4& name=valueE AP UL o714 valuet= 4RtH o8 7|55 v|&A3tsted o,
7% A3 W 1 B A2 YUt AFS 7Hs e A AA 552 o3 25Ut

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

S0l 712, Ala" AA sfol i A E 283 A, (HeA AT U ZFZEA) v
o .

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

AATLEAE 29 E glo] sho] el A g RS AA AN T 4+ YER, The BY o vz A7E
AZE 4 A5 UTh o @A Y teshE 27] ol A7k A TSR B9 7 383 A ghavith:

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

(AAE Ao 1Y QA% Ao, AN/ TFA A2 A AA7} 9w, A A Aol v
APl FI A 2.)

o

<> A3 3}AdF} A7 unattend.xnlol2hE A2 A FE £= YAFUT o] 32

FAG H EFS AZ YN gol JERER AlgHW, 7 4 Az Mgyt 4
o
— H

H
daER AT ke B BALR dob itk of o Al HA2 o)A Ak 2 g AL 4

ACAE=h
I
[m e

L

¥

5

<Options>

<Option Name="InstallAllUsers" Value="no" />

<Option Name="Include_launcher" Value="0" />

<Option Name="Include_test" Value="no" />

<Option Name="SimpleInstall" Value="yes" />

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

3.1.4 the2 = ¢lo] A2]3}7]

shomo] AR 752 27 X Zx 2 e s ZEH o] A ghobA], o] e /)5S A
AU Aol BR T 4 YUth ol 275 et} Beol el BE A5 74 245 Y
ako} A 8 7] 57 B glo] B AE Y Aol Bash g FAT o]0l 2L B 4 LU of
JeREE e R AR 2 4 AW, B 50 AXNE FAY AP 2 AR A D AR BGotE
o] v$ §-8 g

Nse REHAL perEslel Y TET e A g WY AYSAA L. python-3.9.0.
exe® A7 2299} AA] o) Eo R tAlBIIL, 2L o ES 717 7 7he] FEL BA 87 3 A
v e 2o ¢ o] o} %2 wHE o] o g Th,

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

/quiet FAS ARG AP E BAE 2 75 AsUTh

3.1.5 Ax] =3 3}7]

Atk gloj o] A=W, A=-¢2] UK <l Programs and Features & 75 S3l 7
4 15 Yt} Python &E-& X 13} 31 “Uninstall/Change” & A B 3} o] -A] #*E]
Juth

“Modify” = A 2 A5 A5t 752 A2 AF A=
Ol AL AXSA U A ATHA UL o] Rro= Ax e 2 IR IAL AT 5
REUth ol & A5t e W FfolHS

“Repair’= A A A4S AHE3to] A X
Iyt

“Uninstall”’ 2 3}o] W& &4 3] A| 7 3}+=1, Programs and Features o] Z}A] &5&o] gl&= A5 ¢ & spo|

d A AL o

o o

i}
29
o,
=)
rr
td
[r
&
4
fifo
Job Lz
rO
ol
k
2
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3.2 Microsoft Store 3l 7] %

B A 3.7.20] F 7}

Microsoft Store 3| 7] A= G Al DX T 4= = ol W A ZHZE, F2 o & E0] Y 3P A&
HEX o7 T

A7) AE A, HA A= 10 G o] E 7} 9l =%] <15} “Python 3.9”E (L) £ 3} Microsoft Store
NS AASHI Al 2. A =3 of o] Python Software Foundation o] A 7| A =] 9= 2] &-915}11, A X g th

3} o] & Microsoft Store o] A A+ 2 & Al ZF Uth H] &2 A Elgt= 8 S wtoy, e

AeatA) ke A,

5_’.
7

i L

£ oy

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

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

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

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

>
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Z3: The embedded distribution does not include the Microsoft C Runtime and it is the responsibility of the
application installer to provide this. The runtime may have already been installed on a user’s system previously or
automatically via Windows Update, and can be detected by finding ucrtbase.d11 in the system directory.
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ATt 87 AS2 A4 2 EH ALY £5 BRolq T FAIAL, B 2E2E
oA AN Aoz 2HE+ ABUTh
B4 052 YAZ AR W, BY ZERES I set BHS SN L

C:\>set PATH=C:\Program Files\Python 3.9;%PATH%
C:\>set PYTHONPATH=%PYTHONPATHS;C:\My_python_lib
C:\>python

ﬁ
M /)5 ool W o] 52 EFSH /) E GO2 g of, A gol Lt BEE A S 24T 5 %
Ut} python.exe® & g5Hs Tl B 2] & A4 R 2o F7hste] pATHE £ 4 3HE AL SulE WA
shol o] 49 =5 i vk ol whE gy th

712 B H4E g F oz A5, Start =S = 2l 5} 2 ‘edit environment variables’ S 7 A 5} A L}, A
¥ 22X Advanced system settingsS G 11 Environment Variables ] £ Z 23t t}. o] tf 3} Ax}oll A, A
A} A28 MaE 2AEAY AT 5 etk A2E HEE WA AR o A 0]
oA 23 oF G T (5 el AT,

Fa: AEFE AHEAHSE AILE U Fof o]ojEo]Bg, PATHE 3 T uf o 71 4] ¢k 4347}
BT S YU

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

o ®17):

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

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

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx The setx
command, for permanently modifying environment variables
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C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.9
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System-wide installations of Python 3.3 and later will put the launcher on your PATH. The launcher is compatible
with all available versions of Python, so it does not matter which version is installed. To check that the launcher is
available, execute the following command in Command Prompt:

Py
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AR Al ‘ﬂ 494 Jol l Azt ool Ut - AAA R SR o, AQd F7HHE &
927} spo| Moz A3 AL Th
If you have multiple versions of Python installed (e.g., 3.7 and 3.9) you will have noticed that Python 3.9 was started
- to launch Python 3.7, try the command:

’py -3.7 ‘

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

Ex |

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

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

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

operable program or batch file.

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

The command:

’py --list

displays the currently installed version(s) of Python.

g 87

WA 350 F7F.

AA7L BAA shold WA A4 glo] WYL, /44 B (EE ol Bej el venv HEO| 1} 9%
virtualeny 22 4490 B4 slon, Ans A AN E L ok by B0l Aelx
el g dasten 14 $742 u @Akt AL, 2o shol A WA S

A8 S AAI. A dr

YA Ao g R AFAA L

2AHEA

H2E o] f 22 EE vEo] FAth- 0 402 hello.pyehe 3L BT
#! python

import sys

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

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

’py hello.py ‘

22 shol A 2x A9 WA MBI/ AN B L F 5 AU o)Al A 0A EL T3t 2ol WA T

’ #! python3 ‘

Re-executing the command should now print the latest Python 3.x information. As with the above command-line
examples, you can specify a more explicit version qualifier. Assuming you have Python 3.7 installed, try changing
the first line to #! python3. 7 and you should find the 3.9 version information printed.

3t @ AFg 2], A Qe “python” 2 A X E Thol 2.x9 HA WAE A F
Ao S BAT Y29k T3S A AdUth 93714 python B2 gl
Tz
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e /usr/bin/python
e /usr/local/bin/python

* python
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#! Jusr/bin/python
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RN AAAES YA, /usr 2 AZeHE AW E F SHE AHS S oF FuTh

Any of the above virtual commands can be suffixed with an explicit version (either just the major version, or the
major and minor version). Furthermore the 32-bit version can be requested by adding “-32” after the minor version.
Le. /usr/bin/python3.7-32 will request usage of the 32-bit python 3.7.

W 3.700 371 shold | 3T HE £ 64" HUALZ 64H] E WA 2T 5 s th = R A
flo] = WA oA E AR S 4 AF U (F /usr/bin/python3-64).
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* The command python3. 7 will not consult any options at all as the versions are fully specified.

e PY_PYTHON=30°|W, python¥ python3 B8 2= H Al A xH so] A 3 WAL AH&3H ).

e If PY_PYTHON=3.7-32, the command python will use the 32-bit implementation of 3.7 whereas the

command python3 will use the latest installed Python (PY_PYTHON was not considered at all as a major
version was specified.)

e If PY_PYTHON=3 and PY_PYTHON3=3. 7, the commands python and python3 will both use specifi-
cally 3.7

37 W Lo, 7 Aol A /\P*"Lﬁ}h INI Bt oA 28 HAS AT 5 d5uth INL g o] A
[defaults] r’/‘ri 3l 7] o] 22 M3 py_ HFo P%i% 37 W THUtH (28 INL Y9 7
Ol F2 U4 EAE FEIA oo FaA L) B Mo YRS INI oo A1 AE AS A H 2
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& Ed:

* Setting PY_PYTHON=3. 7 is equivalent to the INI file containing:
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[defaults]
python=3.7

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

[defaults]
python=3
python3=3.7
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B= A5 3.6.03 o] WA A &= A wh, FFoll= Sys.meta_pathoﬂ YA Ao 7
FoeoF & % A5

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

o

98 RE B YUTh o7lole e 98

¢ Microsoft Foundation Classes (MFC) user interfaces

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

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

i
=
o}
ok
4>
%0,
rlr

3.10.2 cx_Freeze

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

3.11 Y5 $oj A s}o|X An}e 3]y
CPythOIle AR ALt W, HA 25 7hA Qo o H A Helao &

HA2 21130}7":24 A=

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

m{m

2T AL FH A

v
= —

[I~I

Z M 20 o3t Ul A H = PChuild/readme.txtE QIS4 A] L

7 15 of o5 A=, building-on-windows & ZHZ 34 Al 2.

312 7|e} S F&

° B 495 A eIt AR R

vlo] A o] 244 Q1 Atz 3, 0]7<401] A9 QH Tz
g W82 PEP 11 34 A <.

x50 ). AU A = BE SAE o 2 AA
* Windows CE is no longer supported since Python 3 (if it ever was).
* The Cygwin installer offers to install the Python interpreter as well

AP Ao E A X =2 a3 0] 9le ZH ol of 8 XA g A K = Python for Windows & Z2 84 Al 2.
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cHAPTER 4

Using Python on a Mac

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

Python on a Mac running macOS is in principle very similar to Python on any other Unix platform, but there are a
number of additional features such as the IDE and the Package Manager that are worth pointing out.

4.1 MacPython& 7-3}1 A x]3}7]

macOS since version 10.8 comes with Python 2.7 pre-installed by Apple. If you wish, you are invited to install the
most recent version of Python 3 from the Python website (https://www.python.org). A current “universal binary”
build of Python, which runs natively on the Mac’s new Intel and legacy PPC CPU’s, is available there.

AR F AL 5 Qe AL oY AT} ALk

» o279 Applications &T ] Y= Python 3.9 0. A7A R 22 AES AT
91U th: IDLE, &4 3}o] A uj i JJ-A B & F3E9 /) 37 ; 18] 22 PythonLauncher, Finder of A 2]
Shold A~z gE HE 222 A gy,

o TtojH A3 3 gol BB E 2= ZHYY I /Library/Frameworks/Python.
framework. A2 7] o] A E A B R F7Fth MacPythong A A5t |, o] Al 7}A] &
A8 B UG shol A% ool ek A8 Y 23S fuslocalbin/ol 9121 .

o Z oA A|Z3F stolW Wt = /System/Library/Frameworks/Python. framework®} /usr/
bin/python®l Z+ZF A HUth o Zof| A Alo]dtal of & o] L Al 4R} é‘_iE—ﬂO}Oﬂ/ﬂ ALgslE=E,
AR A Y AHAIA = < F YT PythOIl.Org"ﬂ/ﬂ Al gholx HAS AX YT, AFEA AR
g2 A7 5 &8k F e gtol A A A E ZHA "ths A S 7 GsA AL, A E 2 ARE9] 0431 o] g3l=
A3 A8t 2o LT

IDLES] &= 5ol AW Aol A AT 4 Qs 22 w37 285 o] Y5t ol Mg s AL
AR, of AW Aol A5 A 24 E 9 Ao A FeloF guth
£ fY2 FRF A shol Aol A% HTHE U Aol A shol W ATYEE APshE RS ook
gk

=
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411 stold 23 ES AYPshe P

Your best way to get started with Python on macOS is through the IDLE integrated development environment, see
section /DE and use the Help menu when the IDE is running.

If you want to run Python scripts from the Terminal window command line or from the Finder you first need
an editor to create your script. macOS comes with a number of standard Unix command line editors, vim
and emacs among them. If you want a more Mac-like editor, BBEdit or TextWrangler from Bare Bones
Software (see http://www.barebones.com/products/bbedit/index.html) are good choices, as is TextMate (see
https://macromates.com/). Other editors include Gvim (http://macvim-dev.github.io/macvim/) and Aquamacs
(http://aquamacs.org/).

Bugd Fol ) 23 HES APste W /usr/local/bino] A A F 2ol = 3 oF It}
Findero| Al 23 HEE A5t 7 71A] F4d o] AdsUth

« 23 YEE PythonLauncher@ =234 Al 2

e Finder AR 32 53] BB 2FHE(FEERE py2IHE)E =R g zgado7g

PythonLauncherE X85l 23 HEE & &2 514 A L. PythonLaunchero|&= A3 HE
S e ol chFa 270) 9 511, Oprion = 11511 Shute) 220 chh o) %
WA 4 Yon, 8 44 v E Astol Ao WAT + YruUnh

41.2 GUI2 23 E A3}

With older versions of Python, there is one macOS quirk that you need to be aware of : programs that talk to the Aqua
window manager (in other words, anything that has a GUI) need to be run in a special way. Use pythonw instead
of python to start such scripts.

v}o] 4 3.9 A=, python©| 1} pythonwE 2+ AHEE & 5yt

41.3 +4

Python on macOS honors all standard Unix environment variables such as PYTHONPATH, but setting these variables
for programs started from the Finder is non-standard as the Finder does not read your .profile or .cshrc
at startup. You need to create a file ~/ .MacOSX/environment .plist. See Apple’s Technical Document
QA1067 for details.

MacPython 9] 3}-o] 4 3 7] 2] A 2] o] T & ApA| @ W) &2, 7} kol 4 3| 7] 4] A A 817] B& FRe Al L.

4.2 IDE

MacPython o] = %< IDLE 7§ 37 o] wpetF 1tk IDLE AF§of of 3 £-2 47+ http://www.
hashcollision.org/hkn/python/idle_intro/index.html o A & 4= 915Ut}

43 7} 5ol A 31714 A A5}

Z 71 ghol A 3| 7] A2 A X3t & 7hx] W o] 94U T
71 A= BF ol A distutils Z =S S8 AT 5

3+
=
W2 v 7] 2| = setuptools 0| U pip HH S F3 AT = JF YT https://pip.pypa.io/
AL

A5 Utk (python setup.py install).
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4.4 Maco] 4 ¢] GUI =& 717

Macoj| Al s}o] W 02 GUI &-§ =2 18-E 24 37] 913 2 71A] A o] A5t

PyObjCE © & 2] Objective-C/Cocoa Z & Y Fof tf st o] vl g durch o] 2 AYPYI+= 7Hg &
o & Q1 Mac 7o) 7] 2 Yt} PyObjCeoll tf 8k A ¥ = https://pypi.org/project/pyobjc/ ol A A& 4
A5k,

Z FolH GUI EA 2 222 ZYE Tk E A (https://www.tcl.tk) & 7|9 & 3= tkinter @Yt} Tk
4 Aqua RS R RO R H of 3l OS Xof| HE=E Ala5 v, H 4l ‘ﬂ{% ttps://www.activestate.com
o A g tol A X & 4= QFUTH AxoA AEd =5 9HFU T

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

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

4.5 Macell A sto]¥l 3§ Z 2 79 v 2317

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

46 7€} A4

MacPython | & g 2| 2 E = Mac JFo]  ARg2p2} WEAE 913 253 A1 A Ut
https://www.python.org/community/sigs/current/pythonmac-sig/

T o2 783 292 MacPython 9] 7] Y Y t}:
https://wiki.python.org/moin/MacPython
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55 2F 7195 Adxd Ytk
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Qb= G )9 o] F 28 A WSl P Utk o) theol AE5 % 7 A S0 Bha A= calls
g AL BHA0E, o BB AR AHEE 5 dFUTh T geol A< ol
o9 ek

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

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

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

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

w7

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

o,

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

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

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

PEP 4922 % 5 95U th

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

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

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

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

str AAE d1 & 5 A+ Y AA o of

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

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

At Eie 59 = FEsA 8.

4>
30,
)y
A
T
27

42 Appendix A. &3


https://www.python.org/dev/peps/pep-0362
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0525
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://gvanrossum.github.io/

Python Setup and Usage, = 4] #] 4 3.9.16

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

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

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

class variable (] A ¥HS) 29
Aot =A==

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

o
[» M
L
L
v
o

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

QALE bsl= d4tol dojute 5 S Fo AAHAEE Yo 2

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

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

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

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

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

=

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

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

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

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

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

) ¥} staticmethod () ¥YTh

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

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

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

def f (arqg):

f = staticmethod (f)

@staticmethod

(F= soTAT ol AS)
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=

(o1 sl o] A A A%)

def f (arg):
22 Mdel Felzox E2AeA R @ A5 2 d Ut d Z o B of th gt o] ZpA g &2 T
cEEEC B EEREEERLEIES

descriptor (]2 HE)) WME __get_ () o]t} _set__ () °o|U _delete_ ()& B3t AAl.

e ojmeHEst T u), sl RE 23 599 92 482 oyt 1E,
ab® A7, 2AL, AA L A8 o, as) Fol: AL b2 o & g1 AA &

stk S5l D22 AR E, e daaYE WA= 2 gy 2adnE
S 2e s [ AY 2 oIS SAL, B A=, T2, G0 A, 2
A 25 A Bt SO T o] A ol g

Haageo mAyEs ]Wfﬂ'x}/\ﬂéﬂ"/ﬁ%% descriptors U} T] 22 3 E] AF-&-¥] o) A of] L& Tth

dictionary(ﬂ/ql:]a]) 9 olo] 7] & kol Al 7]+= A v & (associative array). 7]+= __hash__ () ¢}
_eq__ ]/"]C%;;"‘SE%7niﬂ7}gff—g)\gqq .Hoﬂ/\_]—é—H}\]a_J—l_l_?_qu

dictionary comprehension (5 A1 2] HzZ2|34) olH e Lol = 84 AA Y LdFE A2lstar 23S
22 gAY g & wtEst= 7HA 3 W, results {n: n ** 2 for n in range(10)}<
Frn *x 20 W] H 7] n-g X33= 9V EE A4 T Ytk comprehensions S F2 3 Al Q..

dictionaryview (G Ae] H) dict.keys(),dict.values(),dict.items () WA= E8FE= A
ASE GV el B ) A5 S GA 12l BB 54 e 54 HE AT, 94
Hel7h A W, 3k ol Welg g etk SO T gAve BE Sae ase e
list (dictview) & AF23}H F Ut} dict- v1ews% HAS

docstring (S A=) 2o, 34, RENA R WA A4 02 ehbs 249 dH Y. 29 E7 43
B A AT, Ao Dol o A o] Bk Fe s, G5, WE _doc__oERER
AQEUh dER AR AL SH AT 5 dong, AR AYAE AT U FLAU

duck-typing (<] €}o] ) SuHE QE o] 28 A LA Bshe] AA Y Y2 BA G w1

2H A, Besl MAsy oA RE TERAY AL RUT (2 AND 2ol 2 A

BAGciY, 248 220k 538 3 vidlel AEs o) A% JEgoen, & drE AE s o
Mol 398 S AT 2A AL ANT 5 AT B o] AL type () ot} isinstance (

S BT B E 5 FLIT (5145 O el Bol 2 ool ~ o] 4 & 06 4 5800 59151}
g h) iAol hasater () AAR} EAFP 22 1e] 92 %

%

EAFP &2 Xt 8 A4S F317] 7} ¢ v} (Easier to ask for forgiveness than permission). ©] £3] & 4~ 9=
shol4l Y AEpA L, I V) o=l REe] EAE A4S, I /P Ho] B2 98 Fe
Yt o] @ﬂ‘cﬂ-_ﬂlﬂﬂ-e 2B WS tryftexcept 2o EAE SFA AU o] HAHLC
o} 22 T2 e lofol A A A8 H & LBYL 2~ Eh 2 7} vu] U o).

expression (£ 4]) oW oz Fod = A= EHAA 27 thE 22 2o, T4 2HE,
I IERHE il A, FE e R R TY 20T ol 24 ALY
e Aol iz AoR, BE Qo] FAEEC] R4 AL kUt whileXd, 284
o= /\]_,9_-61—_,_ %i“i 23 Eo) 9}\%\- c}. ﬂ]?:] EE:}—E-%LO]J—_’., S——J"_z_ﬁ_/ﬂ;o] 0}191141:]-

extension module (2 25) C U C++2 235 5], 3to] W 9] C APIE ARS8l A 4 o] ARG A}

FEL}AAT Ag T

string (-2 AHd) £ 1 F g o] B9 AL B REL £E -RAL I R, 29
TAE g HE 9 %%‘%%’Mﬂr PEP 498 2 H A 8.

file object (3} AA]) 35 x}-Qoj th 3l 3Jr°1 A A API(read () Ywrite() Z2 HAEE)E =&Y
© A7 wS o] 4 3ol meh, 5 A A H23 gl st ot b A F AL B4 P
(& E°l, 52 ¢ °‘ZE* A-m =2 W3, &7, stolx, FF) ol thgt M2 FATL + A5 U

3 A== HET' ZE?'(] (file-like objects)\} 2~ E & (streams) olgt1E E Yt}

GAZE AT A ANG ] DG Firaw) o] 21 5, WS Guffred) el 9
2= 519 o] 9 AHH oAt io BENA A PULh Y AN E BEL FEA A PEL

215 o] 2=
e AT

open () f?}—’F

=
file-like object (3} AA) =} 7 4] o] w23 L.
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finder (3}<1e]) JEED BES I3 20| B AE3E AR,

o
ol 33. o]T 2, T 2209 7ot/ 95Ut sys.meta_path & A AFL3I= wE A=
I}l 8 sys.path_hooks 3} | Ab3= 4 2 =] 2l E.

o ZpA 3 W-&-2 PEP 302, PEP 420, PEP 451 of] V& Ut}

floor division AS YA 73 e A= 14]316]-% £ 38+A 5—@;}, —,— UAl Az} // o)
oE 5o, &l 11 // 49 F227FH A, AL 2.758 EHFUTE (-11) // 4
7F-2.75 WH st -30] Hof %ﬂﬁﬂolﬁi}qﬁ}- PZSS% E*ﬂﬁ.

function (314) 2107 o] W 3t EHFE A2 BAE. QA 2 o4k A4 b ARE 5
o, Bl o) Aol AF2E 4 Uik vl /] W5 9k ] A = 2 function AT HA| 2

function annotation (g5 o] = H| o] A) &4 o 7 H 4L} vES) 2H9] o] g o] Al
P4 olwrolde QudoR ¥ s 2 489 o), o] 4 /19 int AXE
HIOPEO‘ o2 7|UEal, FAlo int 2 FE S

roh
>i2£'

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

‘0‘]-/\ o% J E—ﬂ o] /Kﬂ _E. % function & oﬂ /\-] A 61—14 r,].
o] 7s= AH e W o H o] 4 3} PEP 4845 F X 3HA 2.

__future__ A future statement, from __ future_  import <feature>, directs the compiler to compile
the current module using syntax or semantics that will become standard in a future release of Python. The

___future__ module documents the possible values of feature. By importing this module and evaluating its
variables, you can see when a new feature was first added to the language and when it will (or did) become the

default:
>>> import __ future_
>>> _ future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
garbage collection (7}8] ] 7)) O A}&5 %] b= w22 E = A A} 3t A FAH 3%

Elaes Hne FZz
Iz 3RS AL BES S Y= <35 7}3111 FA71E F3 7 A = AE FAFU Y 7 A
Tﬂﬂ Egc BES AESIA AT = dH YT

generator (AU & o] €]) A o] % °JEf gl o]
2 UHEEvield 2EAS

u—

zsLAg 31 W of 3L 7

HE A ol §5F 7127 A e, ol
3 o) 7 B ekaia) e 7 3

T AR Y Hol=d, 499 gE
- Z 2 AR 3HA U next ()

e rU
+ w
30,
oy
A
v}

olf o]E# oY £ 7t Ytk o=

generator iterator (F) U] #] o] €] o]g]d|o]€]) A dolE] Tt e = A
Zyieldt AN H O B FVHL, T AA (19 WREH 7] 59 ty-FES ZF3He)
AR RS 71 guh Ade ol olHeE oIy ZF ANEE, Wid o2 B gyt (EE vt

M A2Heke g9k ol H o,
generator expression (AU o]E] THA)) o o E EHFE= BT, T 49
for AR A 7H5Sif o] Foll B+ vt 5 @A A7 HUnh 2FFxA 4

3 gL BSo Y th

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

generic function (A Y] g $+4) 2
o oj | FE o] AHGE A= Hadj X g ]_4—11 7:1;4%1/]1—/}
Atz 0] 853} functools.singledispatch () 2| 0B 2} PEP 4435 H A Q.

generic type (A 4] 2 &) A rype that can be parameterized; typically a container class suchas 1ist or dict. Used
for type hints and annotations.
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For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.
GIL A olgzZele & & HAL

global interpreter lock (< QJE]Z2JE] §) 3t Hof & sfvfe] A8 =7 gpo] A vio|E I = & 493}
T2 1 3a17] 98 CPyhon ¥ Z 2 E 7} /‘F"Ld” HAYS. (dicte} 22 Z& FUFFES =
Tf‘d—) AA B o] EAF 02 FA AN 2o sl FAFES THE ] A CPyt @% =31
HEUh AEZEEH AAE F e AL AdHZYEE 528 =837 1;17%] T4, tE
Z2AA 71 A7 g HEAY B R ES S AT TH
Ak o H FF REE2, XNV AMAA BF, GFolu s 22 At J kAl A 43T
= GILS W8l = AAE A5 U E3LV/0E & o= 34 GIL-S vkt ot

[*]

(2 ] 911517 B E B A1) 28] ol A9 %2 (fee-threaded” E) 2 2] E| WS 07
she AL s e 4ol RPen, £8 Dl 2uad A9 A% A A 0e

Uth o] A% o4& FEIFE AL TS IR B3 U}COV% A Hgo) o a°i7‘74°i
ﬂﬁﬂ7“A44

hash-based pyc (3] X] 7] ¥} pye) § & *é% FH37] A S ax FLe HF A A zte] ofd A E
A&l vlo] E .= 7| A] 3} Y. pyc-invalidation & 32 3FA| 8.

hashable (3] A] 7}-5) A A7} & "E %kol ‘343}%] = A RS 23 (__hash__ () WA =7 283
th, ot AA 2} v E = JoW (_eq () WAHNEZFZL U, A 7Hsstoka Fych &

i ¥l u ] = S A 73 7“?4] =9 UH /\] 2 Zrofok .
A A5 AL AANE AU A g WHZ AT 5 A S, o] AR FRE)
YRA R S Ak A3 7] wE
R sl H0] 28 U8 AN EL o)A B T T (I AR S e 22) b A o] L
9 A syt (E = °]1Jrfrozenset 22 W AH O VES 259 845 A 7T wiwt
A T AR A Fehad data dAEE IRg22 0 ASTE. o)
AR E A etile) B D}ED}E v w5 31, S Al ZE- 1d () 2,
IDLE 3}o]® g ¢ 3t %@- 702k 3+7 (Integrated Development Environment).
ﬂﬂﬁ%ﬂi ol B 79 el Zel e B4
= 7%%%% AR B AA = =2, A44E
Uth A 3= A8t W A AAE wEE o] ]E
s&ﬁ@%@qwqggﬂvwwaAﬂ
%]

IME%ﬂﬂﬁﬂE%ﬂE%ﬂ

~

l

ot
< :|m
Buyid
g
)
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5
rlr
:Orl_i,
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o
30
et
[e]
o,

import path (J Z E
AdE) 9 BE.

7] A 9] A HE 7] A8 __path_ o]EZREZRE %‘r\.——ﬁ:— A5yt

importing (Y2 ¥) 3t &

importer (Y3£E]) RES 7% 310 2 E 37| & dF= AA|; S Aol 5kl o] A

interactive (EHE’:]- ) Sfol M & 3 s A = EE 2 =, JH =g ZEZE
"10?3 ‘F?}i’,éﬁ*"ﬁ%éﬁ%%—f—%i} ZYdyrth O]X}%iol‘?}]
AL (3 %-4 F | 5ol A "‘_E—H;]' A= 7]'% 9%%‘4‘:]’) AR o}o]t] o]
7] A& Sl thE = vl (x) 71“6]—/‘114).

interpreted (1] Z 2] &) #H}
=< At Ao 7k ot <l
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interpreter shutdown(°l H=Zzag £8) 22385048 91s
AQst=d, BEoIU A8 714 F 8.3t 3
gz;lq T}, 5\5?&, 74 A A7) 2 o8 . 2} 78 o] 3} Zhit weakr

EEYAYPS AFRAZ = AFUH TR A7 S AP = T=E= thFsH
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iterable (¢]E]2]8) WSS st ol A S8 E o A= AA. oJHHEY 2L BRE (llst str,
tuple Z2) A4 FE, dlct Ze g u A AL FE, 9t AA 5, __iter () Y AR

NELE F8s=__getitem ]1 EXNA ALY RE Z A9 7H;<1]Co]olf\qr)r

o E 8L for 20| AE ET,;L, ARSE B02 S B2 R R Gip(). map).
A A8 % 9% UITh oEelE AN UE B4 rer () o bz ARHW, 3 AR o
AT o SIS GEel 188 @Y ANE FY FETLG, oIHe
iter ()  BF AL, ol eoE AHE 4
e B S BN AE R HFit], FLE kB oo
FUth ol el o], A A2, AV el 8 = HAlL.
]

iterator (o]E]&|o]E]) tlo|E o] ~2E RS TS+ AA. oJHHo]H Y _next_ () HAEETEAS
ZIEIHE(EE ‘JVJ I:—rnext() EAGsH) 2E] = FEES }Eﬂtﬂiiﬁ Yt} ©
o] A+9] o] B 7} 12 w] = thAl Stoplteration &S Yo AUth o] A A A, o & o]E A
A= 2%, 0l F ﬂ BEE_ next_ () A E && L& Stoplteration o2& thA] 27 7]{}
Ut ol H ffﬂ o]E]+= o] H &l o] B AA| A4l %ﬁﬁ"‘——t«_iter_() HAEE 71d Aol 2 75 7]
ufj Fof], ol B #l o] Bl = o] El 2] & 0] 7| & 3taL ThE o] H Y EE S Wols o= T2 Lol A A2
T AU 83 o9 = o ¥ vl oE Mi% AEs= ZEYYTE (List 2-2) AH oY
7“211L iter () F4E AZeAY for FZo| AHSE wjuitt Af o]El o] B & THEUTh o] H
g O]Eiffﬂfﬂﬂoﬂ i Al 3 ete] a2 shd, A o] Bl o] M of] ARE-H o]u] A Z1H o]EEolHE
=8 A, 9 AE o] YA HolA vhEYth

typeiter o] T ZpA] 5+ W& 0] 9l Th
key function (7] 3h4r) 7] 3 == Z ) o] A (collation) B4 A & (sorting) ©]) U ¥ & (ordering) o] AH-&-5)

= #= FEE %?3145}- & £0], locale.strxfrm() & A4 54 YA wa2s
34 713 HEE o AR g Ytk
ol e =77 2450 o FA A A AL FoleAE Aot A 7] & ot

E9Yrtt oA A5 E=min (), max (), sorted (), llst.sort (), heapqg.merge (), heapq.
nsmallest (), heapq.nlargest (), itertools.groupby () ©] Y5 Yt

71 g5 HEE e oy Wy 01 A5UTLE A& 591, str.lower () WA EE= Ao|A T 3=
HAEZ H‘d 7] &2 AHSE S A5t A o=, 7] 4= lambda EHA 0 R T £ 5
Jedl, old AdUrt: lambda r: (r[0], r[2]). =3} operator &2 Al 7N 7] T
AAAAE AlFe YTt attrgetter (), itemgetter (), methodcaller (). 7] ¥4+E W&
Abg-31= W o o 3t o] 2 Sorting HOW TO & B A &

keyword argument (7] $J & Q1 &} ¢4 & HA Q.

lambda (Fth E&E o gto] el A= 3hte] 594 02 249 o] & gle ekl . At &

NE= EHO 1ambda [parameters]: expression YUYt}

LBYL & 7| Ao X 2} (Look before you leap). ©] T A2E}Y-& & 0|} 23| & 317] Aol WA H o7 ALA

A2 DA o 2R EAFP A2 H3 U 2, B i o) £ SAA 0 U
thF 28 = 27404, LBYL W2 “H 772« 7" 2ol A 275 11]_]"57” =R °]A1/]
t} o] & Eo], ZE if key in mapping: return mappinglkey] & AAF X, A 9k 23]
Ao, th2 28 =7} keyE mappingoll A Al AsHH A& 4 g5t O]E* o|4r& 5 ©| 1} EAFP
%

q29e AegozH 925 4 et
list (B]|2E) U shol# AJd A, T ool = B33, Yol that AN 271 01) ] 7] wjiof, 92
2] 2~ E (linked list) 2 T} th2 o o] wi & 3} AU o)
list comprehension (E]’\E AZAH) Ad2 45 AR EE dRE A 2 A E B 2ER
3= 704838 9. result = [‘{:#04x}'.format( ) for x in range(256) if x
S 2 — 0] £ 0014 255 Abolol 9t HEE ] 1675 (0x.) 2¢ete wAtd Y B AES
Tyt if 22 Aerg 4= syt A, range (256) EE a7t Ag Y

loader (2¢6]) EE& Z2E35= AA|. load_module () o|2h= o] &9 = é«] oyt 2=
HE 3}o] 111 7t =8 EF Ytk AA S YRS PEP 302 &, Ao 2~ = importlib.abc.
Loader & HA| Q.

magic method (W] &} W] X =) S v A= o] w]F A Al v 2ok 2

(6]
i ku

=2 ru{n

> yoflo

[>
uy |
&

I

-
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mapping (W] 3) <] 9] 7] Zﬂ £ A Y3t Mapping ©] 4 MutableMapping 74 Wl o] Fef &
o AFHA HA=ES 7+d3E= AdH oIy AA|. o2+ dict, collections.defaultdict,
collections.OrderedDict,collections.Counter% = 4 95yt

meta path finder (W€} 73 2 3}Q1t]) sys.meta_path & A o] ZejF+= ThQlE. HE A& 3T+
AR ED 3 H & AR o] 7= AT thE Y T
el A2 37t 8 et= WA EE A= importlib.abc.MetaPathFinder &
Huh

br
1)

metaclass (W€} S 2) Fehre] Sehon Fehs B L Sen o F, Fehx gAY, Wols FHAT

o) 228 WD o5 oot ol A A8 wolA BA2E BEL A AU by g

AA AFY 220 AT L /)R PAL AF Gk shol AL SHA BEL AL ALE

Weh o8 0 5 Yok AT P AR A AL o £771 18 42 gA W, Bt

A w), e 2o A S Solat ol WS A YITh o=l HE oA 29 27 (ogeing),
$A5UT

/\Eﬂt: PR Ao Z7F A A 2R, AZE LT O thE 2o A}
metaclasses o A B Z}pA| 3 &S 3+ 9l

o

method (WA &) =~ ulr] kol A Aol 5)

IYAEE R AR 22} (BE self
~FZ EHAL

method resolution order (M| A& ZA £ 4]) WA E 24 <A =35
ZH2EY ALY 2.3 |2 RE sho] A A Z el H o AFSH darE]|E 9] M s 82 The
Python 2.3 Method Resolution OrderZ X ¥ F Ut}

module (2.5) 7ol TE0] 245 B9 8 Gt A4, BEL 9109 sold AAESL P o) 8
7+ 25U BEL 928 3] ofel steli oz 2=k

74 = BA L.

module spec (5 2¥) ZES 23+ A8+ JZE A ARES F2 Y+ ol ¥7H
importlib.machinery.ModuleSpec & QAAHA,

MRO HA= 23 =4 & BA L.

mutable (7}H) 71 A= o]l 9 = QAT id () = LAAF/A FAFEYL 2 = EAL
named tuple (V] 4 = FZ) “named tuple(H] J = FZ)’ 0|2 &0l F2A A& o] F B2 o]E
HEE ALY AddA T e 240 AN~ S 5 s BE Foju S 2o dEH YTt

Folup Fe 2ol B /15 E Je 5 gk

time.localtime () ¥ os.stat () 7} 9FEHst 3hg 285t o], of 3 Aol v = FE Y th
T T} E o= sys. float_infoYyrt:

>>> sys.float_info[1l] # indexed access
1024
>>> sys.float_info.max_exp # named field access
1024
>>> isinstance(sys.float_info, tuple) # kind of tuple
True
AR YIS FEL WY (1) o) YUk B, tupleo] 4 4533 o] & £ V=S oot
Aot Feh s A2 WY FES BE S YUtk o Feh At 48 A4 AL AEe B4
ollectlo ns.namedtuple () 2 B5 4 95Ut 3219 7|H2 I H A AL YA W d =
FoAL 2 4 Gt B A 2 HMAEE FASE Gk

nameSPaCE(°]% T ATt ARZEE FA olF 3L 9B E FAF YT AAlo FHE ol &
FEMHAE of|A) Buk oty Y, AY, W o] 5 FZke] dF UL ol F 32 o5 T =S
BAA REGS ALTULE A& 50, 5 builtlns-OpenJJros-Open() 2 159 ol
F700] 93] TRPYD. £ 0% FUL ol W B EO| P8 FAFEAE # YA BN
=T FA EEAod =S St o & 59, random seed() =x=itertools.islice ()
gtal 2 1 50| 22t random 3 itertools EEol 2 5] ?@ﬂ Aol P F Y
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£9] A o] 2 7] 5 5HE PEP 420 57 4.
1% B2 HAAL Bl A UM G FE AL, 53 _init__.py o] gomz it

214 2 gy

EE T HASL.

nested scope (538 2313) £2128 Y994 94§ FEohe 58 A8 S0, thE B oA A
9 Pt ik gool G ARES F2T S S P 2nzt B4R s Fav
h R, )L A gherhs Aol Fosok Ptk A MAEL /g e Axmol A 91
#UTh 0P R, o WSS A9 o] T2kl A A3 ZUTh nonlocal & W} Az mo]

2= AL U

new-style class (7 2l Fej2) AF2 & FHl 2 AAo AHEHIL & S WA oA o
. 2719 ol HAHANAE, 24 F2AEY ZH AT __slots_, AT HE, ZetdH,
__getattribute_ (), 2l WAL, 288 WA=} 2L sto|H MET THES 755

2 A2 3 24 99 Th
object (A A]) FHf (IEBREU ) & FA(MAE) o] HogH EE dlolE. 3 BE FAEY

el o HF A wo]x :’ﬂé‘?:ME}-

package (7] 2]) A B BESO|U, AAZDOE B 7| ANEL T} F QeglolA s, 7|EHo 7,
7] A= _ path_ oJEFHEI} QL glo]H =

At 714 ek ol 5 w71 A & A L.
parameter (F 7] HS) Sk (= WA T) Ao oA Sh=7F b8 4 9}% SIZH(EE oW A AAE) &
A Q3= ol %% ﬂﬂﬂ oA SH/ A —r7]' A5y
o 9 X-71 ¥ = (positional-or-keyword): ¢ = 1A} 7]—?45 2 2
Yt} o] A 9] 7]E Fe o] v AUt oA E 9 o2l A foo £} bar:

e
o
°
v

def func (foo, bar=None) :

o 91 X]-A & (positional-only): | X 2% A2 4 A& AAE AR FUH 94 A§ v
B% A9 WA NS BEe] ) £AE & :
ol A posonlyl =} posonly2:

ek

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

o 71N E-A 8§ (keyword-only): 71 EEZ T AFE 5 A= AAE AL FUT 7| =-H & o A
HrE T B Y Y wi7i g S ol A ol shute] 7hA-91 4] wiZf v+ & IO = Z 3l A
Ao 5 %1751/]1_4— & 5o, o}l A kw_onlyl £} kw_only2:

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

« 7H8-91 2] (var-positional): (C+E WA WSSl 234 o] n] WolS ol 7 91 AAE o T 3f)
AFD 5 Qe 97 QS| Qoo AD2E AR FUTh ol v AMS = A A4 o] Fol
* g ool ol A 2P 5 A Uh ol ol the oA args:

’def func (*args, **kwargs):

* 7]"34 7]945(1/ r-keyword): (CH2 w7 R =L of] 9] 3| A] o] u] @rol 5o A 7] = xS H4)
AE g M 719 E dAE= AR FUS ol w7 & w7l g o] Fol
| 214 AeE = AFUth AlE E01 A& sl A kwargs.

A A1 QAEE 98 B R oh ok A el A A5 A E AR S 90

o] =} _Q_o] A 5, A} A M2l xpolo Y2+ FAQ Z &, inspect.Parameter S &,
function &, PEP 362 HA L.

pathentry (A2 JdEg])) 4= 7|4 5}l 7} Az E
EREEYN

m%

EEEL 27 A8 Fushe JEE A= Ao
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path entry finder (7 & Q2] 3}¢1t]) sys.path_hook
= Ikl Addl, oA

AZ AEE I Eo] L= HAEEL importlib.abe.PathEntryFinder o U3 th

path entry hook (2 Q1E2] %) sys.path_hook 220 gl Ze B, 54 A= =z oA =
FS RS QT Yrkd A= dlEe) sl 2 S8 F Uk

path based finder (3 2 7|4t 5}ele]) 7|12 e} 42 7ol H S % i), ¢
.

path-like object (FE 7 AA) 52 A28 A2 2 e AR, A=E AR A2 S ey str
U bytes AA o] A os.PathLike ZE2EZ-S 7T H3l= AAYUrLh os.PathLike Z2EF
S A Y3 AA £ os. fspath() FFE TZMA str thbytes I A" F2 2 Wgd 5
J5 UL} Al os. fsdecode () & os.fsencode () & ZZt str Y bytes A5 H3F35+=1
AHEE A5 UTH PEPSI9E =45 lssUth

PEP 5ol 4l 7|41 ] &, PEP= 5hol 4l 7] Ul E] o] 4 5.2 A Z54A 1} shol 4l i e
of gt 28 7| 5= AWt AA 4 YdUth PEPE A <-4 7] 5ol gk 2H 2 3 71 AF
S AE AlFsl ok @WD}-

PM
o
R

E Q7oA BE

PEPL 72 A2 ¢ 752 At £A0] o e AR UE A2 538w 5o Wol] Soi 7t 47
AR N o e e A D R A
who) o) A4S B4 & Ao gt

PEP 1 Z=z 314 Q.
FZF ) 7] A o] o] ulA 8= skt fEE o] S0+

positional argument (-,4 =] ¢l x]-) o)A E HA L.

provisional API (7 API) 274 APl B2 glolBejg]e A 334 Koz HE AZ3] A9
duch e o2 2 uwm A FE A= AR, AR Aol gk HAIF = &, o] A0
o3ttt A4t d A S8 o] FAHA e WA dojd AUtk 2 AL £
2307 dojutr| = kS AYUTH— APIE 23517 Ao 2 sty 2R A Ao
LAE Aovk o 2 YUt
T API M AT, A S8 o] FAEA e MAL I o g o AFJYUL- BE
A FA Sl sl A Eﬁw%% A= S gods BEAE/AFE Y
o] Axl= B ol B 7t LM A T ARH A L Fo T A G BAT ¢ U= E
o=t} o 24| 3 &S PEP 411—1-'@3& Hyct

provisional package (24 2 7] 2]) &4 API & B A

O
Python 3000 (3}0]%1 3000) 3}o] % 3.x ] g}ole] ¥ (WA
So]7 o] Zo]t}) o] AL “Py3k” & Eo] 27| % Y
Pythonic (S}o] #Ht}-g) tThE AoJ S04 LutEd /I EE AFS3IA T EE FAF = 4], Fhoj# A
ool A 74 A} AFEE £ oY %*,%E 7}77}01 R

Aololt o]0l 555 TRl 5.0 0%, ol 0ol oJ4 314 e ALE Lt o] 5 A 2H 5

AHg371% gk

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

o 253, stol i Tt ML oY

for piece in food:
print (piece)

qualified name (37348 0| 8) B Eo) Ao 23z oA BE 4 H o
B Mol S B 65 m R o). PEP 3155 oI Ael LIk 249 B S el Ape,
B35 o] 22 AR o] 27 2EUTH
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>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname_
ICU

B2EZ 7t 7] A , A3 B3 ol & (fully qualified name)> B F- 2 9 7] A 55
23 RER T Zdﬂi =849 1%%4“]3“43} o & £9°},email.mime. text:

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

reference count (22 314) AA o 3t FxY M. AAY FR AL71002 Hojxd, W2 7w
‘4%‘45} = §4—’F FAL dutd oz vlo|A FEof 2EFH A= A, CPython F+3 2] 3 4
/\?:114‘3}- sys BEZ AA e 2 JA4+E S8 F £ getrefcount () & F Tt

regular package (J+F 3§71 2]) __init_ .py 9d& 238t HPH 2|9} 22 AF A A 9 7] 4.

olF T AH7NA = HAL.

_Slots_ 2 e AANIE], AT A o EHHESS AT FE o2 AT AT T
e g AAToZAN R & st S35 FUTh Q7] A7) sHAgh o] Ha Y2 SHL2A
AT 72 e Boleha], v m elo] Bl et 28 mw 1ol A Be 4] ATt st
599 A9 A 2ol FAL

sequence (A9 2) __getiten_() 55 WASE o 35 A9AT A4SV UE 2.4 A AT A4
3L, Al A2 ol 85 __len. () MIANEE Y3t olHHE. 22 UH ’\]”’4/\%%
Ugsl B, 1ist, str, tuple, bytes 7} 5 U TH dict =3 getitem () F_ _len_ ()

o
S A FaA T, 230 A o)A Aol 9] Bl 7| & A8 5] G o] AR b} o2 A
FHThe Aol Fo8loF gy th

collections.abc. Sequence FA ol ZYA2E _ getitem () I __len ()2
oA &R FHS AEFHo)2E Ho =0l count(), index(), __contains__ (),
—_reversed_ () % F7hdth o] &3 JEF oA S FHAT F S register () & AHES)
PERETt RPN

set comprehension (F 3 Az |3 A) olHEHE I+ L4 AAV LEE Aty 238 42 3
HlElst= 7HZ 3 WY, results = {c for c in 'abracadabra' if c not in 'abc'}
=B Fe {'r', 'd'}E AA YT comprehensions & 3 Z 3 Al L.

single dispatch (42 €] <30 2)) 78 0] shLke] labe] Gol 7| 234 AAS & A4 2 5 o 2549
st 3 E).

Slice (&r2ko] ) ME A2 o ARG TS A, Sefol 2t AN ATYE EAWS S T
Ut} variable_name[1:3:5] A&, []1 ¢ollA o8] 719 A& 2202 23Utk 2%

MBE2THE) 7P WEHe= slice AANE ATt

special method (5 WA &) 3}o] o] of o]H AakS, A 2, AP ul] EA|F O Z2 S5+ 1A
EodAEEF Y EER /“1 Z4etal S ol 5= ZEa 5 Y th 54 WA == specialnames
o BAE el A 0“145}

statement () T2 A E (ZE9 “EF (block)”) & T3 FEdUth 232 234 o] AY
71 EE AMS B o%ﬁi 7hA F2E F9 std YTt 719 if, while, for.

text encoding (2] A E 2137 4) A string in Python is a sequence of Unicode code points (in range U+0000—
U+10FFFF). To store or transfer a string, it needs to be serialized as a sequence of bytes.
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Serializing a string into a sequence of bytes is known as “encoding”, and recreating the string from the sequence
of bytes is known as “decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as “text encodings”.

textfile (YA 5] str AR E 930 & 3 5le 519 A7, 5, Gas A e dA e o= A3

HolHAERS °"/‘ﬂ/\'<5]'5—’ HAE QY & AF AePUch HAE 5199 o2 5 HAE RE
('rEE'w)E FY3tY, sys.stdin, sys.stdout, i0.StringIo & SAAAHAE & 4 5

et
URETER R

al
triple-quoted string (4= u}-2
o

W& E SHUE SE A E A= 7]%% l*ﬁ}zl = °}Zl , ol 2 7}Xl 0]701]/\1 7P |
SUth oAl oz H2) e A2uZ iy 2 EE FAE %}Oﬂ 2T T IEF 6‘}1, a4
PAE 24 FuE ofF ol AW 5 Qe S2EYS L u) 53 LR st

type () tol AA ] P& zl0] ojW FHO| AN AAE AAFUTH RE AR E Fo| YUt
A F2_ _class_ AEPRER INA2T F QAU type (ob)) B S F AF YT

type alias (3 ol de|o] ) S AHA tf Ysto] sl A= F9 59
ol deolat § I=E dedlshe ol 8 F U o2 5
def remove_gray_shades (

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

pass

=0 2ol o 97 47 BE 5 stk

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

| typingd} PEP 484 & % 51A 8.
type hint (3 DE) W, Feh2 o2l HE 9 A4 A RS L uke ko) A ois e §L A o]
A

Bl 0] 4.
g A Es A AFgo| o] sho| ol A ZAH A £ 5Tk AT, A4 8§ B4 £ 7o §83)0)
IDES] 3= 94 2 A= L FHch

= =
get_type_hints () & AFE3t] AN AT 4 5T
o] 7%= AW typingd} PEP 4845 F2&HA S
universal newlines (-4 £ 97) t}23} ZE% AEL BT Z9o Zog oAt HAE /\E%‘ <
A= HE: F92 7H5“ A& LUES2 -74'34] "\r\n', d A vj7l E/\] o
H

F 714 Q1 Abg-oll #3l A = bytes. splitlines () Byt oma}PEP 278 9} PEP 3116 & ExﬂL
variable annotation (H3> o] H|o|A) Wy = SP A oEBHEQ of -H| o] A,
He s FdaoEgRE ol oldS 2ol th g2 A8 AMF YUt

class C:
field: 'annotation'

M4 ol Elo] e duA o  §=g ASPUTH o] o], ol M4k int § M A0
71t e

count: int = 0

W o] mE| o] 4 -2 A A annassign ol A A g T
o] 715& AWl 314 o] - H o] A, PEP 484 9 PEP 5262 22314 8.

M
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79} 3-8 2P0l 22 A2 A A & ThE Thol
W2 57 A 52 AR5 Q2 o]

virtual environment (7} 7)) u}o] 3 Ab
ML T2 IREY T FE FA FOoHA, sho| A
SHE AL s B, B dow Aeld Aa 87
venv & HA L.
virtual machine (714} 7] A]) 2 Z E9jojwto g Ao H AEE. glo|¥ o] 7MA 7| A= vlo|E T E A
H7t 283t vlolE I =8 APt
o} & o]&f atar AF-g-3t= dl == 0]

Zen of Python (3}o]%d Al) s}o]xd =}l Yejet ohEo] H=), A
AUtk o] B2 1313 ZEZ E A “import this” S YH3HH H Y
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APPENDIX B

o] A Aol &3}

o] A A<= reStructuredText 20| A ghE0(Z Ao 2, gtolH AYAE 3l 53] AZH A 2] 7]
2l Sphinx & AH& A5

AT A&} o] & £ 3 S A Q1 NS sho] & ApA) 2F uhk 7] E 2 AR5 AR =8 Ut 7] o5t

T AT, o] B o) o sk %E reporting-bugs 3] o] A = } Al 2. A2 AL F AR = AL

s gyt

= EsoA B2 ZAE =EHUTH
* Fred L. Drake, Jr., 92} 3}o]d A = o] 2zt 2t w2 Zrl =9 27}

« reStructuredText 2} Docutils 29 EE Y= = Docutils ZZ A E,

* Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.
= = =
B stolHl AwAe] ZAAE

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

oA A9} o] Al

CA 2zEgeld o4

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

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

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

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

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

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

o [¢) H

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

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

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

13~152 | 1.2 1995-1999 | CNRI yes

1.6 152 2000 CNRI no

2.0 1.6 2000 BeOpen.com | no

1.6.1 1.6 2001 CNRI no

2.1 2.0+1.6.1 | 2001 PSF no

2.0.1 2.0+1.6.1 | 2001 PSF yes

2.1.1 2.142.0.1 | 2001 PSF yes

212 2.1.1 2002 PSF yes

2.13 2.1.2 2002 PSF yes

2.2 o] 2.1.1 2001-# A | PSF yes

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

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

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

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

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

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

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.9.16

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

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

3.9.16 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.9.16 alone or in any derivative

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

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.9.16 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.9.16 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—to Python
3.9.16.

4. PSF is making Python 3.9.16 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.9.16 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.16

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.16, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.9.16, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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

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

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

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

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

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

(Th& sl AT ol AS)
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Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

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

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

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

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

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

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

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

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

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

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.16 DOCU-
MENTATION

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

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

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

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m—mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C.3.2 27

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

[lwww.wide.ad.jp/, A A & EE A2 3tY =2 I 5] 5T

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.3 vlE7] &7 A

[>

asynchat3¥ asyncore R 52 th33 22 F9 AMS 233U

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

%
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C.34 F7| &=

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

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

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

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

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

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

C.3.5 A3 >3

trace BEL U2 2 39 AL EFLH

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

wu BEL The 3 2 79 S EPTh

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C3.7 XML YA Z==2AA 5&

xmlrpe.client RES TheT 22 29 A3 e

The XML-RPC client interface is

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

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

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

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

%
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C.3.8 test_epoll

test_epoll RES b3t 28 79| AL ZFFUh

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

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

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

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

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

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

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

C.3.11 strtod 2} dtoa

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

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

*

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

*

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

*

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

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

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

* documentation for such software.

*

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

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

*

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

C3. =%

rkﬂ
lkl

Edofol th3t gho]dl 2 g &< 67



http://www.netlib.org/fp/

Python Setup and Usage, = ] #] A 3.9.16

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and macOS installers for Python may include a copy of the
OpenSSL libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

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

OpenSSL License

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

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

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

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

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

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

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

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

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

L R

Original SSLeay License

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

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

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

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

the code are not to be removed.

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

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

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

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

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

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

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

ECRE T A A I S S N S N S S SN T N S N N . I T e N S N IS S S S N T N N T S S
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* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

*

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

* [including the GNU Public Licence.]

*/

C.3.13 expat

pyexpat B2 WEE ——with-system-expat & F/38A] %+ 3t £ expat &2 AHE S ARG

shol =g ok

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

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

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

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

C.3.14 libffi

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

shof =g ok

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

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

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

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

(TF& sl A ol A%)
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NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

21ib L A2 H oA WA dib Ao YT eefs o] A o] A8 4 glow,
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Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

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

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

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

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

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

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

C.3.16 cfuhash

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

[kl

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

(Th& sl AT ol A%
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from this software without specific prior written permission.

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

C.3.17 libmpdec

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

2 ALgstel MEPUTh

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

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

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

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

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

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

C.3.18 W3C C14N H| 2 E A9 E

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/cl14n-20/) was retrieved from the
W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause BSD license:

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

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

(TF& sl A ol A%)

72 Appendix C. & x}¢} glo] A A



https://www.w3.org/TR/xml-c14n2-testcases/

Python Setup and Usage, = 4] #] 4 3.9.16

(o1 sl o] A A A%)

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

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

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

%
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APPENDIX D

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

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.
Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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Non-alphabetical
41

command line option,5

2to3,41

>>> 41

_ future_ ,45
__slots_ ,51

A

abstract base class (574 #o]2 Z82), 41

annotation (o] = H|o]A), 41

argument (12}, 41

asynchronous context manager (H]%7] A
giE o)A, 42

asynchronous generator (W% 7] A4 g o]
H), 42

asynchronous generator iterator (H]57]
Al ol o] Bl o H), 42

asynchronous iterable (H]%5 7] o|E2]E), 42

asynchronous iterator (8] 7] o & & o] H),
42
attribute (S]ETHE), 42
awaitable (o]0l &), 42
B
-B
command line option,5
-b
command line option,5
BDFL, 42
binary file (H}°]\g] 5}Y), 42
bytecode (H}°]|E F X&), 43
bytes-like object (Hfo]ELAF AA)), 42

C

—-c <command>
command line option,4
callback (9M),43
C-contiguous, 43
——check-hash-based-pycs
default|always|never
command line option,5

class (E3 ), 43
class variable (32
coercion (Zo]A), 43
command line option

-2,5

-B,5

-b, 5

—-c <command>, 4

——check-hash-based-pycs

default |always|never,5

-d, 6

-E, 6

-h, 5

—-—help, 5

-1,6

-i,6

-J,8

-m <module—name>, 4

-0, 6

-00, 6

-q, 6

-R, 6

-S,7

-s,7

-u, 7

-V, 5

-v, 7

——version, 5

-W arg, 7

-X,7

-x,7
complex number (B4
context manager (A€
context variable (ZHE
contiguous (A%), 43
coroutine (ZFH), 43
coroutine function (&
CPython, 43

D
-d

command line option,6
decorator (HlZd o] &), 43
descriptor (Y23 HE), 44

H), 43

%), 43
|~ E 7

#2 A}, 43

| ~E W), 43

Fd ), 43
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dictionary (944 g]), 44

dictionary comprehension (YA A=z

M), 44
dictionary view (YA &), 44
docstring (52EH), 4
duck-typing (2 E}o|H), 44

E

-E

importing (Y *H), 46
interactive (H38), 46
interpreted (I E Z B E| &), 46
interpreter shutdown (JEZEH F
iterable (°]|E & &), 47

iterator (°]E @ o] E]), 47

J

-J

3), 46

command line option, 8

K

key function (7] &), 47
keyword argument (7] A=}, 47

command line option,6
EAFP, 44
exec_prefix, 16
expression (23 4]), 44
extension module (% 2 &), 4

F L
f-string (FEAFY), 44 lambda (§T}), 47
file object (F<¥ AA), 44 LBYL, 47
file-like object (ILF AA), 44 list (B|2E), 47
finder (3}01 ), 45 list comprehension (E|l2E AZZ3A), 47
floor division (B4 U4, 45 loader (24), 47
Fortran contiguous,43
function (), 45 M
function annotation (&4 o] H|o]A), 45 -m <module-name>
command line option,4
G magic
garbage collection (Z}H]X] 4=7), 45 method, 47
generator, 45 magic method (W] 3 WA &), 47
generator (A g o] ), 45 mapping (7133), 48
generator expression,45 meta path finder (W Bl 4 & 3}Q1H), 48
generator expression (AU d o]E ®34]), metaclass (M e S 2), 48

45 method
generator iterator (AU @ o]E o] g o] E), magic, 47
45 special, 51

generic function (AUlE &), 45
generic type (AU &), 45

method (WA =), 48
method resolution order (WAE ZAA <A,

GIL, 46 48
global interpreter lock (A< ¢lgj=g/g] module (EF) 48
=), 46 module spec (B2E& 2H), 48
MRO, 48
H mutable (7}H), 48

command line option,5 ==
hash-based pyc (5H }\] 7]‘?_]_'[7}76'), 46 named tuple (;ﬂ O] T 55), 48
hashable (3] A] 7}5), 46 namespace (°]5 37@’ 48
——help namespace package (°]& Z7F 3 7] A]), 49
command line option,5 nested scope (33 /\—‘:’—4) 49
new-style class (F2EY Ed2), 49

|
@)
-I
command line option,6 -0
command line option,6
object (AA)), 49
-00
command line option,6

command line option,6
IDLE, 46
immutable (£¥), 46
import path(YZE Z =), 46 P

importer (Y EE), 46
porrer (REE package (7]7] %)), 49
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parameter (W] 7] H), 49

PATH, 9, 17, 20, 22, 2730

path based finder (AZ 7|9 512l t), 50
path entry (F=E AEZ), 49

path entry finder (F=Z AdEg 52H), 50
path entry hook (B & dEF %), 50
path-like object (BEF ZAA)), 50
PATHEXT, 22

PEP, 50

portion (EA), 50

positional argument ($]X] <12}, 50
prefix, 16

provisional API (FA API), 50
provisional package (FA 3 7] X)), 50
PY_PYTHON, 31

Python 3000 (3] % 3000), 50
PYTHON*, 46
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PYTHONHASHSEED, 6, 10
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PYTHONWARNINGS, 7

S
command line option,6
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set comprehension (& A= g3 A),51
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statement (£3), 51
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type hint (3 3 E), 52

-u
command line option,7
universal newlines (FUHA & g7),52

V
Y
command line option,S5
-v
command line option,7
variable annotation (4 o] =E|o]A), 52
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