Python Setup and Usage

S A| H{H 3.9.23

Guido van Rossum
and the Python development team

7& 09, 2025






Contents

w39 37 3
L1 3 E 3
L2 B B 9
Y2 BAF A sho] A A18317] 15
2.1 FHA WAL grolW ek 7| AR L L 15
22 IFoOl A HEBEZ] L e 16
23 Tl FE AETY L e 16
24 FEEAFY L 17
A% 9ol 4 sho] A AH§-517] 19
31 AA AR ZEI L 20
3.2  Microsoft Store I 71 R . . . .. 24
33 nugetorg IR L. e 24
34 WA TZESSEIIZIAL L. e e 25
35 AL HE . . e 26
3.6  TFOIH FATEZ] Lo 27
377 UTE-8 B e e e e 28
38 DR RTOIH B L. 29
3.9  TE ZT] L e 33
310 F7FEE e 34
3.11 Yol A] Tfol M ASFLBETZ] . .. 35
312 ZVEF U e, 35
Using Python on a Mac 37
4.1 MacPythonS 3L AXISE7] . . . o o e 37
42 IDE . . e e e e e e 38
43  F7 ol I A A RITEZ] Lo 39
44 Macol A GUI ZZ2 LN . . o o 39
45 Macol A otol#M L =2 TMAfEST] L e 39
4.6 ZTEFAREY L 39
HZ 7] 9} IDE 41
go17 43
o] A g A of] 5} 57




Bl sho]w AW FARE

C A9} ol
Cl 2zZE 0] A}

C2 sholmol ANABTAG AL Qo] & kT ..
C3 =23H 2zE oo thgt gtojdls 9 &<l

D A%

&hll

59
59
60
64

77

79




Al B{% 3.9.23

=
=

Python Setup and Usage,

5t7]

2]

=2

o

2lHE SE35tH, 3ol

9 9% U oh

o)W #72 AR, AE
ErRed @

H

Contents



Python Setup and Usage, £ A| B{% 3.9.23

2 Contents



CHAPTER 1

02
o
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=
o
N

CPython Q1B =2 B = W3 23} #7404 st 4 25Utk
CPython implementation detail: T} 2 3 2] W3 = A A= t}E &+ I 54U th ZFA 8 Y22 implementations
2 AN L
o >
1.1 HHE
golHZ T thx gHES ART F s Uth
’python [-bBdEhiIOgsSuvVWx?] [-c command | -m module-name | script | - ] [args]

S8, 7P A A A ARl E g 2T HE S UTh

’python myscript.py

1.1.1 QIE{H|0|A SM

AEjz 2B B slo] e

[e]
o
sty FA ) AZE BE JPor TESW, FHL ¢
D x

= 3 =g ¥ EOF(3H & &7}, &

S2of At ctrl-D, Aol Cerl-7, Enter® BE 4 A5Uth7t 98 w7k Qe gh ok
. 9D 0B QAU AL EE YY o2 AN 25, AY FAlH 2THES g1 AP ek
L EAEE o1f A SR, oY ARG A 405 o § g saYEE AN AR

Ut} -
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HTf 31y REo =, A7) Ao AA d8e 7= 24U
A o] & 5 J Bl 2l Eof] ofsf 2ulH = gAY 52 FEFYH AMEE ZE AR sys.argy
Z 28Ut - A AA 84, ME AT HE O(sys.argv[0])S T2 228 W3 sE AL gol

frofatAl s

—c <command>
command &] 3ol H T E A
Qw5 m=ol A2 o] A8 BME ofv) 7} gLk
o] §AE FW,sys.argv 9

Z7bgr e (2 e e ol 9)

commandE QAALZE ZHAF o] ¥l E (auditing event) cpython. run_command

sys.path & A|Z F-3

rlr s

LA Y o}
-m <module-name>
A2E o]29 REL sys.path oA AAE T 2 WLES  main  BREZ A AP ch

A7 2% o107l whol, A HAA(py) & FA Gholok FUT R oI FL HEE Aef shol
| 25 o] Zolofof A gk, T @] G4 o] & FASHE AL ohd U (& o, ol EE EF
IS Hete 2E Y5y

5171 015 ()5 323074 TR = 389 ek Ak 28 )4 9714 ol ol AT W, ATz el
£ <po> . main_%um;gzﬂs@wq o] 522 JEmelE o 23 YE AxE A=

Fa: o] gAS WF EEolU A RENEAHEE et ol AS2 ol B 3dg 2 QA
7l mWEAdUTh 2, A s shdo] gle AHd Aodd REolE A8 AHEE 5 s
o §41& FH, oy argy o) 3 WA S0t wE A AR A=A G (2F A e Sl
£ WA BAE 0% AU, o § A3 A 2, A F A ) sye.path o) A2
B R F7bg Ut

2R % A3 sys.path 7 @A) o] @ e 2] L} AR AF9] site-packages T ®l E] 2] S L 3}H51A] o=
A BEN 22YEES ABT 5 JHUTH BEPYTHON: 374 W45 FA P YT

W xE oY R AIHER AYT W TEHE ZE7E0 AF U T Al E timeit
EEdYth

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

python -m timeit -h # for details

module-name< QA2 ZHA} o] ¥l E (auditing event) cpython.run_module< Al Ut}

© B7]:

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

PEP338- RES 23 ER 2335}

HA3 1A A _main_ AB RESAFT 7|7 o5 AFT 5 AFUTH

WA 34004 | o] F F W7 A= AAH Utk

#E Y8 (sys.stdin)olA BHS 5Uth EF 4ol BHuldold, i 7FFAH o7 A&H T
ol ¥ & FH, sys.argv ¥ A AR 24E " ol Hi, AA A E 27t sys.path & Aol F7F
=N

o1z} ¢l o] ZHAF o] ¥l E (auditing event) cpython. run_stdin& 2AAA YT

4 Chapter 1. H™H =1} &34
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<script>

Ei:‘i-“ ]/\,9_};]0 2;{] orow —; 7}___5'_}\12-10 -1

script o) 71 spol W FEE AU seripr = o)W F Dol _ main_ .py o] SojY=
qﬂﬂﬂ‘)r _main__.py 3}9& 233 =zip LS 7HE 7= Y A" AZ (B Ad) o oF

By EoA FolI 2T YHE o] o] HYTh

& = X3et= t A E 87t sys.path o AJZ
E o] F9°] sys.path & A|Z o] 719 1,
45
I FAE& A8 sys.path 7} if’-%] E “4 2 B 2] U AF-8- A1) site-packages U B 2] & 3
e e REolA ~aYeg AW 4 UL UTh RE pyTRON: 87 WA E FAT UL
filename & AX}Z ZHAF o] Wl E (auditing event) cpython.run_file& WA A Yt}
o] B7):
runpy.run_path() 3}o|% FE oA AH AMET = = 55375
NEEERDEEERE

,sys.argv [0

o — v

R 1=
t) & E g 7} sys.path 9 & 2718 Yt} E3 %ﬁ%oﬂ/ﬂ A& 7158k 7 ¢ (rlcompleter-config & 3%
shAlR), § &4 9 slaE e Ao AFsow FASH T

¢ BW7):
tut-invoking

WA 34 A A | BTS2 E e WA A B,

Fold HAWMTE st FEFUN =9 o+ th=3 25 Uth

Python 3.8.0b2+

% W AR, et ol e Be F71 AHE APk

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

WA 3.60] =7} -vv -&A.

0g
o
Y
(3]
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113 7|El M

-b
bytes Y bytearray & strd}, bytesE int G v ] 215 gUth FHo] F W FoAH
(-bb) ol E F Utk
WA 3.50 4 HA: bytes & int Bl W= ALk

-B

FoAAH, FolHe &2 BES IE

= @ pye FdLe 21 A gxuch
PYTHONDONTWRITEBYTECODE & ZrZ A Al L.

——check-hash-based-pycs default|always|never
S A] 7149k .pyc Yo AZ 5 ZE Ao ) pyc-invalidation S FZ3HA &. default & AR,
AAF 3 01 2 A 719 whol £ 1= A shle 7] of o whe} 84 o) AARE U T always
2 A4, ZE Al 718 .pye LS, AAZ A0 AAE S 7He A 4L, T A 3HY of] o 3
fE 0] AN YT never 2 AW, HA /1% pye ShLe G £ Lol ol 54 o]
A= A g5yt

EFl AW )8 . pyc 5] ofu] o] §41e] GRS WA FEviTh

-d
A g7 28-S AUtk (R d A wet AE 7S 918 7]5 U Tth. PYTHONDEBUG & 2
S A L.

-E
AAEYE T J= EEPYTHON* 87 H4E FASEUt) o| & 59| PYTHONPATH £} PYTHONHOME.

-i
2THEZFA AA JAAR A A o FAH0o] AL H W, sys.stdin 7FEH VYR Ho|Z] S %,
~2AYEY P S AP Fof 3P = AYF Yt PYTHONSTARTUP 3H & 214 Sh5yTh
1AL 2ATEA AT UAND W A W} oE B0l F AASE H F8T F ds
PYTHONINSPECT & FFZ 3 A 2.

-I
AgH REZ stol M-S APt o] 22 EGH-E9sE FAIH 02 AZ3tt ] RE A sys.
path & 23 HE tjd ¥ 2 AF& A9 site-packages U] A B 2] & £33} A] k5 Ut BE PYTHON*
27 MeE AP A8A7} by =S FAsHe A RG] A Rk Aol R3tE 5
sl itk
WA 3.40] F7L

-0
assert &7 __debug__ 9] grell that =R I =5 A AFYTE .pyc &7} kel Lopt-1 & F713}
of AntdE (blo]E T &) 99 o] 52 FESH T} (PEP 4888 X &}AM 8). PYTHONOPTIMIZE &
CES RS
WA 3,500 4 |73 PEP 488 o] 2} .pyc 9t E S ATt

-00
0% A§3n S2EYE WAk pyc FFR ol Lope-2 & 2715 Ak W(alo|E =
g o5 & JHDP (F= PEP 4882 x5t 8).
w4 3,500 4 W 7: PEP 488 o] wle} .pyc WS s Ao

-a

N3y REAME AZA HA WA A& FABHA] k5 YT
B A 3.2 =7}

6 Chapter 1. H™H =1} &34
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-R
HA] FZL)3LE HUT o] A2 PYTHONHASHSEED 37 W7k 0 02 AA A Ao &347}
Asyth Al F2A 3 718 H 02 A3t 7] w2 U th
ol A w2 sto] Az, o] Aol A FHBE AA, str} bytes AA ] __hash () Fhel ol
ST 7 e drE “SEGa” FUth AE ol mE AL oM e E FAEH A, v E =
gto] A A3 el = Oﬂzz}—? flsuth
Hash randomization is intended to provide protection against a denial-of-service caused by carefully-chosen in-
puts 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 = S| A] A|E Al Z 8ol 14 ZkS A4 5 91 A shth
W 37004 WA: o] S-S B FAEA 5T
B A 3.2.39] 7}

-s
“I 2 *f site-packages === & sys.path o 7134 &5t}
o B
PEP 370 - A}-8- A} site-packages T] 2 E] ]

-S
site 59 YEESQ} o] ZFo] +RHI8l= sys.path & AFO]E &4 % ‘% H &3 =
Bsite h 4ol AA0R JEED W% o 2L BRI (EZFe171E AW sice.
main () & TE3HAL).

-u
stdout 3} stderr 2 E & W Y3k FEF BEUTH o TAL sudin AEYoNE FFE v A U
Y,
PYTHONUNBUFFERED & ZZ3}A 8.
W 3.7 4 |7 stdout 7} stderr 2E R O] BIAE A F-2 o)Al M H Y H A k5 th

-v
B0 27518 fuith v A A & Q4 stel, 29 A (LYol v B8 HA YT F W
FolA™ (-vv), e AN o AAE = 7 9kl ﬂl?‘a HAI A S AR FUTE 5 Al ZE Aol
e AR T A FTUTH PYTHONVERBOSE & FHZ AL

-W arg
A3 Ao}, sholMe] AR AAE /| BALR sys.stderr £ AT WA S AT LubA
A A S B L The 3t 2k
file:line: category: message
AeAo®, 2 AR BASE 7 22 Buieh B WA QAP YT of RALS AL A4 NEE A o)
.
05 g0l Fol W 4 ruith AR A o4 AT AN S kAo 2 LX) B e
o] FFPUE FEHA G W FHL FAPUCD @GHAE, H 29 A0k w4 o) fE3HA
ohe Ao T A WA A 7F E A E U Th.
7 1= PYTHONWARNINGS 7 W9} vlol W =2 73 Yo A warnings RES AFE8| A Ao g
F= g
N ReER AL ZRAAY BEE RE 36 24 54 44 48P (AFA gou
NEH R BN E DR AE):

1.1, HHA = 7


http://www.ocert.org/advisories/ocert-2011-003.html
http://www.ocert.org/advisories/ocert-2011-003.html
https://www.python.org/dev/peps/pep-0370
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-Wdefault # Warn once per call location
-Werror # Convert to exceptions
-Walways # Warn every time

—Wmodule # Warn once per calling module
—-Wonce # Warn once per Python process
-Wignore # Never warn

QBI/E]. O]%% ‘OE]_%]'% %OE]. —/r— 9%]\:]7—- (O:ﬂ) _Wl; _Wd; -Wa, _We)) ?_]_Ei,I_-L_B]Ei—E O]% ;glgéj_— C"Bl/‘l_:]. O]%EE

o A g ok
Z}A| 8F U] -8-2 warning-filter 2} describing-warning-filters & 3+ 3} 4] A] 2.
-x
gl A WA B AU HoIH, §92 o1919] G419 #lend S AGT 4 A Ttk o] 2L DOS
A8 9 (hack) S 91 2 Ao}
-X
kst 13 E4 S-S Y8l o oke o] 95Ut CPythonS @A) Tt} 22 7153 S A9 Fyth:

e —X faulthandler &= faulthandler S &43}3 )}

e —X oldparser: 7]& LL(1) JAE A3yttt pyTHONOLDPARSERS} PEP 6175 ZFZ 514
Al L.

+ —X showrefcount & Z 20| & Urﬂurtﬂi‘r63 JNEjZ e E ol Z47he] £ F oA, & =
A AEE MR E5Y S5 SEFUh o A2 Y 2 A= oA vk AHE ot

e —X tracemalloc 2 tracemalloc EES AL 31o] glol A mlE g & A& Al ZHgy )
ZNBEAor A HZ YA A Efo]AaWlo A FE Ut NFRAME Z ¥ Y9 E g o
2 Bl 7 25 AlZS W -X tracemalloc=NFRAME 2 A& 34 Al L. AASE A H =
tracemalloc.start () S ZFRIHAL

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

e —X importtime & ZIAZEZI vl o] 2 =X BHoFUth 2E o] &, A A HEHE
YEZE Z3), AA A HEFH ZE A )= ZAFULE thF 2dE 38 220N &9
o] 7| A g Yo FOFAAAI L. utA QA AL H L python3 —X importtime -c¢ 'import
asyncio' YUrth PYTHONPROFILEIMPORTTIME & ZFZ A Al L.

o —X dev: FtolA N R EF S35l A, 7| 2 A o0& A F}eL7] o= U F v Rt =71 Q1 A S A
2 AANE =R T,

+ X ur£s & &9 A ARSI AE AT UIRS W BYSIS, /)2 =AY A4 neE
HAT L X ut£e-0 & WAL UTFS REE B4R (194 Fom 450z
233t w22}, AHA & 82 PYTHONUTFS & FZ B4 Al 2

s -X pycache_prefix=PATH+ .pyc 392 ZE E hAilo] A ZH P HEE FER 3t
WY Eg o 25 & 3 th PYTHONPYCACHEPREFIXE ZZ3HAA] L.

T3 sys._xoptions MU EE Fof 429 e ALsty 23T+ == FUrh
WA 32004 WA —x A0 2715 P& T
W 3.30] &7} -X faulthandler M.
B A 340 37} -X showrefcount & -X tracemalloc 4.
B A 3.60] &7} -X showalloccount 4.
WA 3.79] 7} -X importtime, -X dev, -X utf8 FAl.
8 Chapter 1. H™H =1} &34
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WA 380 37} -X pycache_prefix 54. -X dev 342 o]A| i0.I0Base ¥ A} A] close ()
el 21 FYth

WA 39004 MA: -X devF s AHESHo], BAHE AT Tt ALboll A encoding = errors QA4S
shol g,

-X showalloccount 4 0] Al A% 5 h

WA 3.9.140] &7} The -X int_max_str_digits option.

Deprecated since version 3.9, will be removed in version 3.10: -X oldparser 4.

1.1.4 ALEsliME 2 El= 54

-J
Jython o] Ab8-317] 913f of ek= S5 o
12 87 H4
o] B+ M4E2 ol F& o S FH,-EQ}-10]9]9] P & X ETEHA APt SESHH
W3 & 2913 7L B warol $A5H: Ao] whel Uk
PYTHONHOME
E#F o golBeg g AXNE HAFUL JEHoRE, golB Y+ prefix/
lib/pythonversion 3} exec_prefix/lib/pythonversiono| Al A M =4, prefix <
exec_prefix+ A gE&FA YgHEgola, & th 7| 23S /usr/local YUYt}
PYTHONHOME ©] stue] tdl e g8 AAFEYE, 1 %}: prefix 2 exec _prefix & 25 thA g}
o] Eof th3 o= kS X AT W, PYTHONHOME & prefix:exec_prefix & AASAA L
PYTHONPATH
E AU 18 9 AE 2 A DAL A0 pazn o} 2Tk sl o) 42 iSiE e Az
trj]O] os.pathsep (4 & 9], FH2NAE F&, A= FoAA= A ZF FE=F Utk EA3814
St T e Pt 285 TAH U
AntH e e 9ol %, 71 pYTHONPATH A E )& £ pol W BE (ha Ee fotdd g4 2%
She 7ip AL H2l A 5 A5tk S 2 ES ip BUoIA JE =T 4 QT
712 AN A2 = A &Aool A WA S Z prefix/lib/pythonversion & A &gt}
(9] PYTHONHOME & ZFZ M| ). BA PYTHONPATH ol 37 Yt}
el A ”“ﬁ* 2 QeS| o] 2~ F 4 Bl A= pyTHONPATH Skoll A A 2o 27 E 2 7t 4 9%
Uth A4 A2 stol W L2 I3 Yol A sys.path AT E 24T 5 %14‘4
PYTHONPLATLIBDIR

oA Hlo] YA G2 FALE A8, sys.platlibdir k<= AZL ETh.
B A 3.9 F7}.
PYTHONSTARTUP

ojZlo] g1Z o A= g9 o] Fold, A WA ZEFZET Y R o FAFH 7| Ao, sl 5t 9
spo A o] ATt o FAL 3 Pelo] AT £ AT 2L ol & FOIA AW Bz,
A7 HoH A A2 E st A E e Al AoA IHE AFEE 5= 5 Th o] 3fdoA =&
I E sys.psl & sys.ps2 & F sys interactivehook & H}E 4 95U th

filename & QAX}Z ZFAF o] Ml E (auditing event) cpython.run_startup= WA A Yt}

1.2,

o
oY
rII
1>
©
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PYTHONOPTIMIZE
Hlo] QA ke Fxldz dASE -0 3AS A Ase A Uk A4z AASE, 0 oz A
A Qs A3 2H UL

PYTHONBREAKPOINT
AR, Hoz FHE A7 B7HE AFESI] 28189 o] 2 AAFTYLE FHES 2= E
ol A2 E H S o FHEL, W breakpoint () o &3l 2

T+ sys.breakpointhook () & 7] &
4y

“pdb.set_trace” &} 55 g th x4

e 2
F@o] ARIUTh AAHA kALY £AA= A3},
W2 o} FAE 344 9 ZA] whEgh o,

“0” o2 AASHYE, sys.breakpointhook () & 7] & F£
B A 3.70] &7}
PYTHONDEBUG
vlo) A e BALR AT, dFHE ARSE A LHUG A5 A, aF oje)
A ARot= A ZsUth
PYTHONOLDPARSER
o] & Hlo] A k2 FAEE AA3HA, AFAQALL() & £4 7 & &3
-Xoldparser XA PEP 617% ZAZR34]A L.
Deprecated since version 3.9, will be removed in version 3.10.
PYTHONINSPECT
Hlo} 17 ¢k FAERE A, -1 S A= A9 25Ut
ol Mg OW 28 A AAREE A7) Y&, os.environ & AFRSIA] Fho] M T = o o &)
T39 5= dsUrth
o1z} gl o] ZHA} o] ¥l E (auditing event) cpython. run_stdin& YA A Yt}
B A 3.9.200] 4] ¥ 7 (also 3.8.20) Emits audit events.
PYTHONUNBUFFERED
Hlof QA k2 FAE R A, uF S AA = A 25Ut
PYTHONVERBOSE
ulo] 91X ke EAAE AR, v FHE AFoHE A LHUTE A5 AR v F ole) W
A A= A ZHsUth
PYTHONCASEOK
If this is set, Python ignores case in import statements. This only works on Windows and macOS.
PYTHONDONTWRITEBYTECODE
Hjo] A 2 FAEE AAFHY, FolH 22 BES YZE T uf .pyc LS 22X gHUh
ot 5gAe AAshe A% 2EUT
PYTHONPYCACHEPREFIX
AR, JJr 1ME A Eg e __pycache__tEH e thile o] F=0] 3l v tHE 2 Eg
o .pyc J<4L %\/] t}. o] AL —xpycache_prefix=PATH A A Asl+= AT 53}
¥ A 3.890 7}
PYTHONHASHSEED
ol A7 dAH o] YA AU random & A A W, strif} bytes 2 A 2] 3 A] A =0l W4Tt AFEH
Ut
PYTHONHASHSEED 7} %3102 A=W, s Al F291847F 2485 = @< hash() & 9 317] 913
IR ANERE A W‘/}.
< AdH =2 E AHA of o g

A Az gre
ZgAs 227 HAGE RIS
Z,\_

o 2L 0§ W 5T 4L 58 A, Fol A
=5 %
= [0.4294967295 91 9] 43 41 4] oF I T 302 A3 s A 72191347 u] B4 3 e,

10 Chapter 1. H™H =1} &34
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WA 3.2.30] 7}

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

limitation.
B A 3.9.14 9 &7}

PYTHONIOENCODING
e e EE A3Y35}7] Aof o] A o] A A= M, stdin/stdout/stderr o] AHR-F = A FHL A gt &
2 encodingname:errorhandler ¥4 9] Ut} encodingname ¥} :errorhandler 282 &

A Aol 1 str.encode () oA} 22 o v Ut
stderr®] -9, :errorhandler #3-2 FA UL X 2] 7= B/ 'backslashreplace' YT
B A 3404 WA encodingname & o)A A&l A <t}

H A 3.69)4 WH7: Windows )| A, PYTHONLEGACYWINDOWSSTDIO & A A 3}A] k= 3F 318 &
WA o] 42 AAS olFgo] ZAF UL EF A2EHL E3) ggdA Q g}l 7} gfo
JL A gy

lLI r
rir b

B

PYTHONNOUSERSITE
A=W, ool ML 4% = site-packages === =| & sys.path o 7517 gk ch

] B7]:
PEP 370 - A8 *}9 site-packages T] 2l €] 2]

PYTHONUSERBASE
python setup.py install --user oAl 42 * site-packages =21 2| 9 7 Z 2} Distutils
A2 A2 5 A7 Y8 AFEEE AT T S1es =13 R & F o gy
o B7]:
PEP 370 - A& A} site-packages T] & €] ]

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

Warn once per call location
Convert to exceptions

Warn every time

Warn once per calling module
Warn once per Python process

Never warn

Z}A| & Y] -&2 warning-filter 2} describing-warning-filters & 3+ % 5144 A] 2.

PYTHONFAULTHANDLER
o] 37 Wt vlo] YA YL ExEE AAE W, faulthandler.enable () o] A2 Ao &5
a4

T T

Utt: go]H Efo]A~WE T = 3= SIGSEGY, SIGFPE, SIGABRT, SIGBUS lﬂ SIGILL Al
A8l 71 & A X3t} o]+ -X faulthandler 343} 55Ut

B A 3.30] F7}.

1.2, 11

o
oY
rE
1>
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PYTHONTRACEMALLOC
o] 27 W7t nlo] A G2 FAEE AAE Y, tracemalloc ZES AHEsto] Thol#l Wi R &
g 2Ag N e e 249 sao) 2o AGHE A zaA Y UL B S
o], PYTHONTRACEMALLOC=1 2 7}& ) 29 =g IS A &gt} XA S A H = tracemalloc.
start () § FXRIHAIL

WA 340 F7}.
PYTHONPROFILEIMPORTTIME
ﬂﬂﬁ%¢ﬂMG%N%%%ﬂ%ié@ﬂuﬂﬁ4%@%£Eﬂéﬂ%ﬂﬂ%ﬁﬂéqw
o= Zo|A -X importtime 2 HAI= A AHF s 2
WA 3.70] &7}
PYTHONASYNCIODEBUG
o] &4 W7t vlo] JYA G FALE AW, asyncio BEY YUYW I RE & 433
WA 340 27}
PYTHONMALLOC
stol A v 2] dFAE AAFAY UM & AT
sto]x o] Abg-sl= W R EFAE A T YT
o default: 7] W2 g &2}t & A th
e malloc: B E ¢ & (PYMEM _DOMAIN_ RAW, PYMEM DOMAIN MEM, PYMEM DOMAIN_OBJ) | A] C
grolB g9 malloc () & AT

e pymalloc: PYMEM_DOMAIN_MEM¥} PYMEM_DOMAIN_OBJ & & of| A pymalloc &2} & Al-&3}
11, PYMEM_DOMAIN_RAW G doj A malloc() T+ /\}i’m‘\% t}.

EEEE Rt
. debug: 71% R e] GG} Ao o1 FS AAFUTH
e malloc_debug:malloc 3 Z A% U1 Z% X}
« pymalloc_debug: pymalloc 3} ZA 9t 1 = A X g}
712 v 2 8] &2} 2} PyMem_SetupDebugHooks () &4 (Fho] A w2 2] Ao t 2 &S A X
FUThE B2 e
#3704 W7: "default” EFAE F7HS U
B A 3.60] F7}.
PYTHONMALLOCSTATS
Hlo] 1A 92 EArA 2 A4 T, Tol 9 Al 2€ pymalloc A7) o] 44 F wvie), 12l n FRE
uf pymalloc W 2 2] &=} o] A QA4h T
PYTHONMALLOC &7 WS E *}ﬁﬁ}@l C 2tolB &gl e malloc() EBAE ZAIZ AHESHA L,
pymalloc A §lo] sto] WS 743, o] f4+= F A Ut
WA 36004 WA o] A o] A HH_‘?— e e Audd goldo e A 5 5yt oA W
BAdz 245 547 Utk
PYTHONLEGACYWINDOWSFSENCODING
Hlo} A e EAE AASHE, /18 4 AW AR ole REE 36 oA 2 ‘mbes’ 9

S

‘replace’ & Zt7b =] Z=HUTE 18] ¢k o, A 7] gk “utf-8” I} ‘surrogatepass’ 7+ A& U Tk

o] AL w3t A A 7to] sys._enablelegacywindowsfsencoding () &2 A3l € 4 J5 Yt}
7HeA e
WA 3.690 F7F: ARA 3 U 82 PEP 5295 22314 Al 2.

12 Chapter 1. H™H =1}
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Adz 44, A 2 99719 29718 A8 A 24
= o Az o v gk
E 9 (9} mi gholm2) 49 FAF U

PYTHONLEGACYWINDOWSSTDIO
o} Q1A o2 &
EA7T utf-85 AFE- St thal 4 € Z= s o] Ao
Efol 2& WA E Fxste diAl Ed

olHTEREA
7H8: A=
W A 3.60] 7}
PYTHONCOERCECLOCALE
Foozr A3, F oM Y & $8& T2
453 UTF-8 7|0t tjcto & 73A] W33stA] 95
R (EE00]Y9 oz AAFH ), 4 W $43E Lc_ALL EALE
YPE H o tidl] HuE & AR 2A Do) 7|2 c ZA L o] At WA A < ASCIT
glo]# CLI+= QI Z 2 E HEl Y-S 2=317] Aol Lc_cTYPE ¥ 3]
J3te 2 Al =gy o

o] M7t A A H A
AAE R k31, LC_CTYP

7|Qke] posIxX A Yol H,
720 w7

E v —
0] = a

S 2AGS UEdE SAYR
e« C.UTF-8
e C.utfs8
A~
TR
sys.stdin

FUE A A s d AFsHd, ol "ErY o] 27315 7] Aol LC_CTYPE

oY =AY N

T e A Z2A A BN AL AFF U o] F A s AH =2 E A
g

¢ UTF-8
%

Ao A ARs e o 2AY A4 F4 24 (7H9 GNU readline ghol el e)) 7} &

ol B3, ANE 4L @A C 2ADo] obd BH LS 233 A4IHY shol W AA 9 Locale.

J ek ok}, AbA) ZRAAGAE (o] TR A 27 Fho] A Qe L el el A
= 53l .
ys.stderr
] =

=02 ZA DA 3 H backslashreplace & A& AFESUTH. o] 2E
’ Al Ay
=, 3 AA] ASCII 7|5 2
Bl 7} Al 2 elEj s o] 2o

e e =AY 5 SUE FASE (BAAL R 99 BAA 2L 3A WA
5}2) 7 of g o,

getdefaultlocale
st HAg ) B 4 A5 h
3} sys.stdout o] &l surrogateescape 98] A&7 & A0 =2 &
A M7 o

&

PYTHONIOENCODINGS AH&3to] tfAl & 4= 95U th
o 22 93}, PYTHONCOERCECLOCALE=warn < A A 3tH, 24 Y
2A o] ol HEr o] 27]31E wf o] W3] &
AdS A X

o O o)
= e

ok A W7
2 A WAAE E YTt
w3 2A Y A ASto] v|BABE A A3 A 2 A

Ao

L2y
=

e 2R 44, ol
£ =93k

7HA e
WA 3.70] 7k ZHA g W 8- PEP 5382 3

PYTHONDEVMODE
o] 274 W7ol gA
BF7) o= 5w a 271 A8 A7 DA
WA 3.7 7).
PYTHONUTFS8
1 2 AR5, e Z el o] UTF-8 RE7H 8481 Uth o] REo|A = @4 24
A28l QEF o] 20 BlAE Q1Y O = UTF-8 o] A E Y Th
UTF-8' = WUt (ZA L JAZE 2 FA

KR
-

ol tu<= A u gk
e sys.getfilesystemencoding ()
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e locale. getpreferredencoding() L 'uTF-8"' S WEIUY (EAY AFH L FAE L,
349 do_setlocale W7l £ o} F- & ;f;_Jr 7F sy h.
e sys.stdin, sys. stdout sys.stderr 25 HlAE QI O Z UTF-82 AR5}, sys

stdin I} sys.stdout 2 surrogateescape 9 Eﬂ A8 7] 7 &A43g YTt (sys.stderr 2
71H 2Ad 4 2E 9} 71'01 backslashreplace & A< AFREHUThH

0¥ 89 5% APLS A0 2 %), THE 49l 4% APIE OHE /12 542 £33
. e % A%, B2 W5 QUYL UTES A 798 A8 stel g5 09U
e 0s.fsdecode () & os.fsencode () = UTF-8 ¢l TS AF-&3H ]tk

H
open (), codecs.open() 2 7| 2HA o2 UTF-8 QA IZHY S A&t} 181} ©
L

=

e Oopen(), io. ]
o 7| BA 07 o] AF] strict ol & A7) E AL EZ vlolyE] UL HAE REZ AT
st WE ¢ E = ol B 7 A = Al ol 9] 7 Ry o

UTF-g DA B 2EE HAAL pYTHONIOENCODING &3] A2 4= d5Uth (712 274 Q 014
oA} up A 2).

0°2 AA3H, A ZEE+ 7|2 2A| Y 92 nx 2 AP )

Z2 71383k Bt ol g 7 2 A gy o)

AR ZA Lol & AAl ASCIL 7]4F 2 A L
2 AYE 3, 2A Y A Ao v A A
%A}%fgq Lol HAA] ZA Lo A, HAH

Ao g UTF-8 =& 84315t}

)
[k
Ach
)
rIr
rﬂL m{m

=
o] &7 Wt A AAHA ko, <
(PYTHONCOERCECLOCALE o A 93}
Afsia A k= 3 dElzEHE A

W -

o2 27 3R] Tekal A A8k ok &,
~Xutf8 FHCEE AR 715 h
WA 3,70 27k A S U 82 PEP 5402 H 234 A L.

o Lyr
L2
[ o

o
o
rlr
N
fkl

¢

1241 ClB{ O 2E H

1

o] MFES AAE AL shol W ol el Ayt B3}k Yrvin
PYTHONTHREADDEBUG
MW, shol A e Y oH 1 HRE AN FU T

T}o] M o] ——with-pydebug UE &M 0 & A o of gt

PYTHONDUMPREFS
AREHE, geld e AdHzeHE SR Foll= Aokl AA S Fx S+ G2yt
e}

glo] M o] ——with-trace-refs Y& 240 g2 AT g o]oF 3]t}
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CHAPTER 2

C
>
I
s
I]}tl

oM IZFO|M ALESHY |

211 2|sA

ho] M2t FE 2w w2 ool AP AR H o] glon, thE BE oA 7] A= A E 5 syt
Jeiv el = s 71 Aol fls ol¥ 715 ARSI AlS S S UTEH A2 A H A WAL Thol S fA
AL 5+ 5T

sholdo] me) A= o] 1A ST AALCNE o, ol R AAY MZE I HA AL GA BVE 5
Q&Uh the A2 S AR RAA

© ®7]:

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

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

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

2.1.2 FreeBSD2} OpenBSD

o FreeBSD A&7} 3| 7] A| & 71812 W o] 2 A sHA A2

pkg install python3

« OpenBSD AH&-2}, 9l 7] 2| & F 71518 d o] ZA] 3H Al 2

pkg_add -r python

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

hCJ_C thuu VCJ_DJI_UJ.I -t 0O = I3
F 2 (TS sl AToT A
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(e1A sl o] A ol A AI5)

|

o & S0] 1386 AF& A= o] G Thol M 251 MAL AHUTh:

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

2.1.3 OpenSolaris

OpenCSWA A} SFol 8¢ 8¢ 4 igrith Thbe v sholaiel glem, of § Fof prouril
python272 A A 4= 95Ut

2.2 1IO|M L ESH|

CPythong A A Astdstaiw, A
Ytk (3§ 2] ol o] upA]sl2{ & clone

A
°l
MEzzgat dNEoR e 2 BY oz TAH UL

oy

48 QEUTh HA AL 228 WAL AL clone & 5 9

./configure
make
make install

o,
o
i
i)
N
o
>
ok
rlo
i)
s

A A~ ER O ZE 9l README.rst 3} ¢ o

AT : make install2 python3 BHlolU B E Gol2r AU 713 & 4 AdS5 Utk walA] make
altinstall<S make install tQAl AF 3=, exec _prefix/bin/pythonversion T A4 x]35}7]

SRR

prefix (${prefix}) 9} exec_prefix ($

o A AA 73 g ;
£ Ao oo} b2 o] GNU 2z e o A sl 45 oo Futh o] AEL 2L +5

{exec_prefix})

IS

A& S0], & 2lm2 A2’ A, 7| 232 25 /usr YUt

otl/e|sE 2 o[o]

exec_prefix/bin/python3 REEREPEREEER
prefix/lib/pythonversion, Rk e E CEEE R
exec_prefix/lib/pythonversion

prefix/include/pythonversion, gloj W A2 kel Qe = B E WAst=d 223
exec_prefix/include/ F T g dg 2osl= A E o A .
pythonversion

16 Chapter 2. f:A ESHEO0|M mlO|’M AFES17]
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https://github.com/python/cpython/tree/3.9/README.rst

Python Setup and Usage, £ A| B{% 3.9.23

24 TSAL|

FuzoA st 23 HE

S AA AHE Y, A8 9 Y & vhEojof Futh ol & £, o] 24

’$ chmod +x script

a3, 23 Y ES] Artol] & A3k A (Shebang) &S Y5 Uth

’ #!/usr/bin/env python3

o] 212 PATH AA o A Tlo] A Qe Z e HE
2=, 01E1 e AR=E /usr/b1n/python3

ol M AT HE A A HHE AFLFH W, subprocess &

24. HESAL

17



Python Setup and Usage, £ A| B{% 3.9.23

18 Chapter 2. f:A ESHEO0|M mlO|’M AFES17]



CHAPTER 3

n
H0
2
>
F
o
=
>

0
(o][]
N

o] &A1& Microsoft e =-¢-oll Al 3ol S AHE & wf Gofop & A9 574 T2 & 72 S AlFdhes AL
SEZ Ut

2] fFea Aa" G Aujagr D], e folle Alad A shold A7 295 of YA ek yth
gpol S AFR S 4 9=, CPython H-& +d F < & w2 ol thoff A= A2 == 33 (MSI 3 7] 7))
S AL AFUTE ol A 22 3HL T2 I ALE AT AR Sk A QB Z 2] 9} gho] H e 2l e}
A AR APE shold A5 F7hs7] A1 F AdUnh AX 22382 23 G AAFe BE AN AE
As AAZ ¢ glon, S8 22a 24 w2 9o B ZIP o] Alg gyt

PEP 119 A A ) 2, ofo] A d 2] 2= Microsoft 7} S ;& o] S48 A P& e 208 s A= &
HEZ kA AU} o] AL sho] W 3.97H(]) A= 8.1 o] AL A AT =Yt =L 7 A Do] Dot

AA AA 22392
74 Agre A9 Y
Microsoft Store | 7| A= ~AHE
ol kst AX Yyt 9=+
A h =3 gt a Al

nuget.org 3 7] A = A %4 53 Al 2~ (continuous integration systems)
E WS AU 2T HEE A3t o AFEE 5 AT ol EF
s

W A5 d A o 2

N

=
)

oo
ofo
[kl

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

3.1.1 AX| CHA|

dl 7he] sho]d 39 dA 2 a2 2T 5 Ut 2447 320 E9L 64H E H 9| B2 HE
A Qote= F 7HAL ) AR 22 T3 (web installer) & 22 27 T2 =0, Q3 74 A E A5 o= T}
LZE=3Uch e =21 A X = 2 13 (offline installer) | = 7] & A %] o] -éﬁ?l—:y’- 2471 JB‘Pﬂoﬁ on
A 715 ARt AUl A2 0l F23Uth 44 F o2 EE 9ot v P2 ez = glo]
AAEE FERFAAL.

=

A Z2ORWS ANAR L, F 7] F4 F otE AEE 5 syt
g5 Python 3.8.0 (B4-bit) Setup - X

Install Python 3.8.0 (64-bit)

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

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

Includes IDLE, pip and decumentation
Creates shortcuts and file associations

—» Customize installation
Choose location and features

python
for Install launcher for all users (recommended)

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

“Install Now” & A &5} H:

. a—]—ﬂ Z}(administrator) ¥ 2 8= gl T} (C
T AREAFE A8l A= & stold ©AE A A eHA] ke 3h

* & ﬁ¥ 1% Eﬁ%” A Jﬂow steke] Ao whet A g Ut
glojBelg], HlAE 29 E, ¥4 9 pip7t A A H Ytk

std, A2 & e el 7 paTaol F7Hg U th

o HIE 7}7]= @A AR AR Al RE A H Y TH

“Customize installation” & *45”3}‘11 AAE 75, AA A L o2 A A TIPS AT 5 95y

th oW 3 A Eolth vtel el & A X5t H, °] A AHEsl oF Fu T
BEE AME A A X E 4358 ¥, “Customize installation” < A1 €3] of g}

. Bl A SR 5L AT Y S AU Th

20 Chapter 3. 2I=SX0|A TIO|*H AIE517]
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« 3}o] WL Program Files t] 2 B 2] of] A X g Ut}
- & vho] A 2 2= Windows T] @ E] 2] o] A X9 Ut}

o A Zo AHA 7] 5S AET 4 L)
ZolHefelulolE mEw A A5 dE £ JHUT

. AEse, 45 YA e 7 Al 2E paTHe] 278 Ut

AgAA R S AT S AU

3.1.2 MAX_PATH HA|St M| A517|

A= GAH O E AR Zo] & 26042 A| s F U T o] = o] Bt} 71 4 2+ 2 X (resolve) & A] 91l of 2
7 A TS o) v g T

HA HAY A=A =, o] Ak 2F 32,0002 &4 5 5yt & X+ “Enable Win32 long
paths” 715 A A2 &35 A} d A2 E 8] 7] HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\
Control\FileSystemol A] LongPathsEnabled% 12 A A3 oF gt}

o] open () B4, 05 BF D R EL) THE A7 750 20041 KT} 7] AR E ol 5o 1 NBE 5 JEE
k.
g enew

7 , F7FFA ol Bo3kA E Ut
WA 36004 HA: 7]

Az ol e A9 o] sho] Aol A 435 Sl Lk,

3.1.3 Ul gio| dx|5}7]

AA 222 U A S 4k BE GHL B3 SoAE 44T 4 Jold, 2299 ° 4% =23
o) 474 43 A o) o2 AFEA 2 E BT QRS ek oD AL AF LG
WA A9 IS A oA S AR T 4% A5

To completely hide the installer UI and install Python silently, pass the /quiet option. To skip past the user inter-
action 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.

e EE #F42 name=value & AZH UL o714 values WA 02 7525 B84 8st3 W 0, 7|5
gyslate e 1 me J2 Uk AS 5D S4 AR & ﬁ% o2 25 Ytk

31, MMl X =23 21
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o|E e A
InstallAl- | AJ28 AA AAZ FFFY | 0
1Users c}.
TargetDir | A 2] t] ¥ 2 InstallAllUsers ol o2} A ] 5 U of
DefaultAl- | & A2 A A& ¢ 31 7|2 | sProgramFiles%\Python X.Y o« =
IUsersTar- | A %] tj &g g %$ProgramFiles (x86)%\Python X.Y
getDir
De- A2 AR A AR A2 E Y3 | $LocalAppbData$\Programs\PythonXY T =
faultJust- 7152 Ad ) g dE g SLocalAppData%\Programs\PythonXYy-32 T =
ForMeTar- $LocalAppData%$\Programs\PythonXY-64
getDir
Default- Ulol]l EAIE = 712 AFEAF 2] | (] o] 3l)
Custom- A Az faE g
TargetDir
Associate- | A E AXEJoH FLd A |1
Files 45 W yth
Com- B2E pyddE .pycZ2 AT |0
pileAll A g
Prepend- A% A Scripts T]AEZE | 0
Path PATH 01] =78t .pY E
PATHEXT Oﬂ Z718h o}
Shortcuts EREERREEEEREERRE
3 IDLE] o & i} 7P71 =R
Syt
in- Sl M2 g AATIT ||
clude_doc
In- gz atel & AAgY | 0
clude_debug Tt}
In- N2 S e e} ol B2 E | 1
clude dev | A X gt
In- python.exe®} #H L E | 1
clude exe | 2 A X gt
In- °1+T**J} M EAE LA |1
clude_launcheg} ] t}.
Install- EEANLAE Y A= & | 1
Launcher- | 3}o]# 214 & A3t
AllUsers
In- xF ol g EE |1
clude_lib < A x3yct
In- WHE 2 Al ¥ 5 = pip 2t setup- | 1
clude_pip | toolsE A X gt}
In- tw g AE(vpdh)= A9 |0
clude_symbgls T}
In- Tcl/Tk A ¥} IDLES A X3 | 1
clude_tcltk | Yt}
In- EZ golBy g HAE A 1
clude test | EE A x| gt
In- FegEH 23HES AAF | |1
clude tools | Yt}
LauncherOnly&H ] 7+ A x| gt} o] A2 o] | 0
Byo] e gauT S aY
Y.
Simpleln- | SFE 2] A% UIE v &4} | 0
stall St}
impleln- | T3t AX UL A of | (B[] ) olCo - 2=
gtaHDe_ e e Aol A Chapter 3. 2= S0/|A THO|M A}R5}7]

scription
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718, A’ AA sold AAE 283 AA S, (B A AT HE ZEZEAAM) HE BH =
o

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

AR EAE 29 E glo] sho] o) g ARE AA AANT 5 JEE, TS FYoE wiE A8
AZE 5 A5t ol S A S Desha 27 5014 7 EAH 1 AFEA A2 7 518 4 b eh:

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

(A4S A Y AR E Aok v, AH7L LY A28 AR X791 W, e A
Foll IS4 2)

x
2
2
2
i
o

S AE §412 A 493} P unateend xnl ol b FAL ATE £E Gy o) AL F43)
G B2 AAY gol o= HER AT, A58 49 242 ABPUT AU daER
AZE e G4 EAL do dFUTh o] oA U o)A A 9 2L FHS AAITh

<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 Ct22C glo| Mx|517|

Sho]de| A% 7| 5e 27 AX =21 b 2o £33 o] 9A ghobA, ol H 3 75 AdsHE dE Y

Aol BT 4 YT ol 278 HotuA, Bao| Boh BE e 74 24F tel el Auw

753 BAg0] B AEY Ado] BasA gL ST oo} e BE 4 STk o heREL de

FARTZ 5 AL, B 59 AT FBY A 2DZ AA B ARG BGehE Ao] WP g8

s RE IS e R ES Y §e gz e A the B3 4B L. python-3.9.0.exe &
7

3 3 0
AR 2239 AA o] 5O R thA|staL, -2 o] 52 71 3hY 7He] =& A 5] 93] AHAl v H E ] o
gl o] o}%-& vHEof oF T th

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

/quiet §£4E A3t APE ZAE FZ 55 dFUTh

3.1.5 dX| £H5}17|

Aot sto] o] DX =, 9= 2] UH 9l Programs and Features =& 5 3|
%4t} Python 328 A B8} 11 “Uninstall/Change” & A Bl 3o} -f-2] #e] 2=
“Modify” = A 2 348 55 8ko] 758 FARAL AARES Fuick- w7
AE AXFAY AASA 5k o] REA L AX HedE e 2e 9%
ol st | sto] Mg &3] A AT th5 thA] A A oF FTh
“Repair” = @A} A& AHEste] AR Fojof ot BE 3 S gRlst Al AR AV 49 std S oA g
.
“Uninstall” -2 3} o] 4 & ¢4 5] A| A 3}+=t], Programs and Features of] A} 3] &}-&o] 9l= 5= & glo|y HAA &=

Al gyt

ol mlm il

EI> o

2
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3.2 Microsoft Store 1l{ 7| X|

WA 3.7.20] F7}.

Microsoft Store 3| 7] X &= ¢ 7] X & 4= Y= Fo|HW AHZBHE, T2 & S0 A U353 AL S
Ao 2 3t}

H 7| A E A5t E, HA A= 10 G o] E 7} A=A &<13 a1 “Python 3.9” & () $] 3+ Microsoft Store
A2 A Al 2. A9 3 <f o] Python Software Foundation o] A A Al = $1+=2] 216141, A ] g th

2 Microsoft Store | A &4 F 82 AP Utk v &S &3 L3S Pow, &uf
7| A& AR k2 AJUth

it

A2 F, ko] 12 Startol| Al Froba] Al A S 4 gFUTh By, RE W® ZEZE T PowerShell A4 o A
2 putidleg 8 3to] pipet IDLES AH83 5 Y5t

e
python3.exe®} python3.x.exe (01 714 3.

£ 53| “Manage App Execution Aliases” S & o z}
A e H python WAH} A8t EF sh= A o] E5UTh

python -m venv® 7Hg &5 W51 A3 sto] AAAH o2 AL 5 sy th

o2 W Ao slol A& A X8t pATH WMol 7130 S W, Microsoft Store o A A &-3}+= Zl o] o}y g} 27 9]
python.exe® }\]’*QL T AdF5UY Al Aol BA| 2382 H, python3.exeU python3.x.exed AFR 3}
Al ,\] (e}
B

, python.exe®# 9t o}y 2}
Ayt 715 3.9). Start
AU th pipgtidle

py.exe BA & o] sto] W HAE AA AR 7| AA] 22 o g RE S A& ALt
o] W& A Al ¥, Settings S ¥ 11 Apps and Features S A& 3} 7 U, Startof| A] Python & %2 t}2 ul-¢-

£ 29319 Uninstall & A &3 th A A A o] spo] A Ao 2 A X5 ZE o ]Z]7]'7<ﬂ74
= A gk, 74 22 Al A= A O}AWE}

Microsoft Store 4ol th 3k A st o 2 <3|, ulo] W AT P E = TEMP 2} HAAE 9} 7 % %’“%-ﬂ ] o] o gk
AA 227] A Adte] g 5 JdsUth A, A AR 7S5 Ut 23 HEV ¥ A& A8l oF
she, AA A= 223398 A5 oF Tt

o] 2 gk A stef thst 71& 2 7]wkol o3k 2} 8F W82, 3 A docs.microsoft.com/en-us/windows/msix/desktop/
desktop-to-uwp-behind-the- spenesoﬂ = 9 71 X5t E A AF 9] of o 3k Microsofte] A A& ZFZ3AHAIL

3.3 nuget.org 1l 7| X|

WA 3.520 F7}

nuget.org 3 7] 2 = A 2~ 8 A A o] 5ho] HM o] A2 2] 9k A& A 3] g
5 =17]9] 5] 2 973 9 Utk 212 “NET & 5714 2] o] Al vk, W= o) £ 77} £ 58 5714
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rlr

nuget.exe % & =
A AR HERES S 9

H Aol AA gt

, 9l & £ 9] curl ©] Y} PowerShell & AF2-5}o] https://aka.ms/nugetclidl o
Utl o] T2 AFL5d o123 2o 64U E L} 328 E AZE S do]we HA

Iy

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

dutg oz YA 7|2 Jdadel=d 4 gloy, HA WAL Ys] AXeta AA F2E ARS8
R oFFUTh B, A7 A YAHEE 502 AA A thA] AAFAAI L. B2 CIAAFH2 e
Zholl 3t & H =314 %}2‘3 o] A& A5 o2 Pt

tools Y& ]2} &7 build\native JHE 7} YFUTE of 7)ol = Ffo] A& Fx317] 938 C++
Z2AE A AHEE 4 9= MSBuild £ 4 31 python.props 7t 2@ o] JdFUTH AR S =3sHd

WEG A A o2 AT el JEE sholuele & AT T

nuget.org2] 3 7] X A H 9| o] 2] = 648 E ¥ A 2] - www.nuget.org/packages/python©] 12 328]| E WA 9] ¢
www.nuget.org/packages/pythonx86 ¢ 4 t}.

3.4 LYZEt 718t o3| K|

W 7 3.50] 7}

W3 Wiz H 4 sheld B35 TP8E ZIP G YUth HF AEATE A QA 237 Bk, thE
SE&zraMe IR 7 AFer] gle AU

FEHE W wxs 27

T A" HAREY A D AXE 9 7| A& Z3EF] AREAF A2 H o
= 2o lEfHal ZIP 9| U]E] 74-4'0154 1 HA35HE L pyc YR XFEH T,

d . ,python.exe Y pythonw.exe 7} B Al FH Ut Tcl/tk ([dled} & 2
E TS5 E5E 233519]), pip D shol W AP A= JULQZ] AE U

ZF31: 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.

AR ) 7| A= W g w2} 8 S8 2203 A X =2 a3 o] A5 o Futh gtk stol A A X XY
FTE5AAE B3] AHl pipE AFSSHE A2 o] B Zol| A A AE A AT FOE & Ol“‘ s |l °l EE
A3l pipE 33t AR S U5 Y D} A o 2, AR 9 7] A = N LA TF ARE AR Al Gl o] E 7<ﬂ
P ELERFEECEE T EPEER F T EE R EEE R ERES S EE
(vendoring)”).

o Wi o] DA & 7HA) ALG Abel 7} obeoll A o T,

msL'ru
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3 CPython Wi Q)| &, 7} 7] 52 2&st= 4 E H71 A 7F dFUTth b2 Bol AMEE = WA
#2715 %=k

ActivePython T}5 Z 3 Z 5314, A A, PyWin327} Q= A2 =2 13

Anaconda ¢17] )+ 3} 2 & (7}3 numpy, scipy ¥ pandas) 3} conda 3 7] A] &&] A}

Canopy 7719} 7|6t % 77} Qi 2B sho] 24 87,
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3.6 LtO|NM F1d5H7]

WY ZEZEA Tto]HS Aot Ayt W, A= oA R 72 G g A se 2SS 1y
Stk Ax Z2 Y ] PATH 9} PATHEXT % —T’—Ma t F4Z AFsHA R o] = Al E A A
G AR AFHE S dFUTE o HA u]rOVﬁ% A71H o2 ALt d, A= & Fho]H T A
A& AL AL

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

YT WAL NG EEoIA YT £ BE FA YY) AFH ], &I A FY RE S § Z2 Y0

RS NN
M8 718 qbel] WS ol 58 23k 712 grow BN of, A Aot e Al e 2712 S gl
python.exeE X 3ot tHH 2| & A& Lo F715to] PATHE 3 8h= 212 2uHE W29 3o 2 o
AR EF st GubA l B T

1B 7 A E Ao 7 A se W, Start S Z 23} 31 ‘edit environment variables’ S M3} A U, A| 2]
22, Advanced system settingsS G 1 Environment Variables W £-& £ g Ut} o] o3} /\‘FX]-Oﬂ A, AF& =212}
AR WS FANAG S AT 5 A5 UTh ALH WSS A5 H ARE o AT glo] 942 of
FUoH(E S AT

B A== ASA WS E A 2F WS o] o]} Ro] B2, PATHE 24 L W) o 7] X] L AL A4S
[e]

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.

© ®7]:

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

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

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx The setx com-
mand, for permanently modifying environment variables
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’ C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.9

3.7 UTF-8 2 =

WA 3.7 F7}

VESE A3 Ala" AT o H|AA AT FE AFSF YT (ANSI Z = 5 0] X]). sho] 2 o] &
g o] 7| B Qi ol o] & AFR U T (A & &9 locale.getpreferredencodlng()).

UTF-8-2 ¢1E] 4yl 2} WSL(Windows Subsystem for Linux) 2 ¥ 33} th 2 FYH2 A|2Hoo A g AFR T 7]
al ol £AI7F AT 5 9% o

I>

UTF-§ REE ALE3te] 7|2 H2E 39S UTF82 WAT & JFUrh -x utfs ¥ & 340
L} PYTHONUTF8=1 &7 W4E 53 UTF-8 R =& E43 % 4 5yt UTF-8 R= & &43lsteid
PYTHONUTF&8&, 37 W45 A= W2 B35 A1 &4 i 2467 & FxsiA L
UTF-8 R =7} &A1 3}9 uj:

e locale.getpreferredencoding () & A|2H® o137 thAl 'UTF-8'S ¥I&sUt}h o] &=

open (), Popen, Path.read_text () 5 98 oA 7|E HAE QFPo 7 ALEH YT

e sys.stdin, sys.stdout ¥ sys.stderre= 25 UTF-8& HAE Q3o 2 A&}

. mbes” TS o) A28 AT YL A% ST 4 AU
718 317 W40 PYTHONUTF8=12 27}51H A|2 8ol B E glo] W 37+ & =g 1lo] 43S =1
QAN A d AT go] o 25k ol 374 58 mEade] god B WrE dA = ARIAAL x

utfs W & 44 AR Aol EHUTL

Far: UTF-8 RE7F 0] &3 Aol sto] M2 A= oA 7| A0 & th3< 93] UTF-8-5 A&y
t}:

[/0OE 233 24 1/0 (AA 8 &2 PEP 5288 Z2 4] A 2).

Al2El AT (ZHA| S 8- PEP 5295 ZFZ 3] Al 2).
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WA 3.30) 27}

3.8.1 A|Z}5}H7]
¥ E0lM

H A 36004 WA,

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:

1%

o,

AR HA WAL gholdo] Al FH ook T - YA o2 FESE o, AQE F7FEH & AR

st o A4 A%H Utk
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:

’py -2

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.

AHgAE Shol W A AL AN A 4 AEEHA bt & paTHO) AHE F/18HA) Ut

The command:

py ——list

displays the currently installed version(s) of Python.
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7he

rie
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WA 3.50) 27}

A7k BA A st WA AR glol AR T, 7hd B (EF ol Hel e venv REIY 9 ¥
virtualenv 72 A4E) ol #45H g om, AX = A% JEz el 7} okl 44 879 Az E B
ARFYT Ao Az e S ARl W A DAL W BAB AL, A ol MAL WAAC R

A AT 2

EO0f|M

HAE go]f AT 9EE S0 BATh- S YL O hello.pydhs 31U S w51t}

#! 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

A A sho] W 2x A 2] WA M5 7} Q4 H

mlo

& 5 QIruieh. oAl R MAl B et 2ol MATUTh

’#! python3

Re-executing the command should now print the latest Python 3.x information. As with the above command-line exam-
ples, 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.

5 9 41831 e, 24 gl “python” & A shol 8 2.x8) A WAL Ao, ol
B39 29ke ZHYL AT AU o /14 python FHS AnbE 0 % Shol @25 Fx vk

SOl A oy, oy pye D AA GoloF Gtk &, AL gl
5k 5 e HE 25E AR A4S B, AA 4B A 2L 5 Ag e 23
A g ok s M AL AR 4+ ABUTh

¥

A 2o Wgol me B D71 E Aol of e shol W WAL AU 4 ke AY

223 ahle] A WA ol #1 2 A =ake <43 (hebang)” E 0|2k FUT 2% 291 7B Y2 F 29
AAE AR E 1 0H 02 A Astel g s A L hehl7) 93 AR N 2EA ) drAon
AL U o] GXE A A=A ol A AAPER 22 /)5S AET 5 900 A9 oA
28 melguh

spolfl 22 = A FE FH 29 AR 2ol o 44 AT E 37] 3, o] AAE ST QB NS
AAehe e T 9P ARG ANEE b WY o gadn

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

e /usr/local/bin/python
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e python
& Sol, ~agEe] R WA £ theT} 2ol AlZaa

#! Jusr/bin/python

7| E glo] WL Fol A AlL U Th U o FESE %z}/\g:ﬂ 10 Slolm AT E o= ]u] o] Z o]
1014, 83 RIE ol el ATYES A ABT 5 AUtk AESAH FU2NA FET A
AR P AN S PR

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.

WA 370 F7h: ghol W AA 3THE &= 64" U AR 640 E M AL 2 T AFUTh oL A glo]
F AT o7 HAE AF L = AFUH (F /usr/bin/python3-64).

/usr/bin/env F 42| MW Eoll& ETHE Eﬁ“ﬁ““‘@l Sl Utk A slold A E Z el EE 3] Ao,
o] A& vtold A std 2 PaTHAA AT o] AL PATH AN S $A 8= fr9 S env 22T
&2l sl g gy o

w
0
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8.3 At =o| QIx}

3 sholdl Qe melelo] LT 27t £ A2 AT 5 AFUTh ol S Sol, T 2L 4

i 2

!
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’#J /usr/bin/python -v

glolH e —v &0z AZFH Yt

AL £ Ao i shde AAFUTE - A A48 application data” T A H ] (S,
5 = 4> SHGetFolderPath & T £3lo] v13td &

2ol i py. ini o AH Y 2 e elol Sl py. ini. AA & A S prexe) A=

(5 pyw.exe) 2ol 22 .ini 3L o] AHEFH U T
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WA SFHA7E e, 4 "S5 PY_PYTHON{major} (7] A] {major}+ HollA 2HA A = WA
SHFAYUTH & A st AA WAES Z]"“‘L’“ AsUch 2st g0 glod, dx= AXE sfo| A
HAS AL F M dis) TAE H4 £ |2 ARSTYLH o] A2 B A& AT T Al &
FoA 7 2ol A" WAL s A ol %%‘45}
-2 (major.minor) F}o] N WA 320 EQL 64HE FH o] BF HAXH 64 E A= o A= 4 64 E
HAo]l ASH UL o]+ R EFMHE A4 78 BFof sdgyct-320E AXE 7Ms3td A 49
W29 641 E Fho] A A A& AP3h= 2SS AT mebA © Zi«l FZALPCol AXH WA P° A 7AA
A 2F FA Qo] (F, 32H E L 640 E ¥ A 9] mho] M3 sl A 7h UH]”“’ﬂ AAEJEA EA Z3HaL)
of 3 = dFUh. Ao dFAxol, Ad A «“327 1} “-64” FulALE WA A A 2}l /\}3—5}04 o] 52
HAT 4+ JFUTh
o :

o I8 G A0 {:j_@ﬂ A ¢ro W, pythond} python2 WH-& AXH A gfo]H 2x HAS AL 31

python3 &g Xl% 4 Al shel# 3xE AHE Y TR
o The command python3. 7 will not consult any options at all as the versions are fully specified.
e« PY PYTHON=39°|¥, python¥ python3 H&H L& 2 F A A2 5 sto] A 3 v A2 A& th

o If PY_PYTHON=3.7-32, the command python will use the 32-bit implementation of 3.7 whereas the com-
mand 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 specifically
3.7

&4 g Qo =, A A AbEshs INI gtdol A 22 e #4848 =+ JdFuth INIohde] Ade
[defaults] 2}l 3} 7] o] 52 A3 py_ FFof }%i% 27 Mot 2yt (2L INI9FL e 7] o] &
< ta BAE FEEHA ol 2 s Al O.) 7 o] Y2 INL 3ol A1 e A gy
o & 4!

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

o Setting PY_PYTHON=3 and PY_PYTHON3=3. 7 is equivalent to the INI file containing:
[defaults]
python=3

python3=3.7

3.8.5 TGt

©7 W4 PYLAUNCH_DEBUG 7} A S W (oW gtol ), dA = A AHE stderr(F, &) ofl AT
o] AR = FAll AASEXE ZFASHA FeF AW ofE WA shol S FYEA], 5 W] AEH
ol Rt stojH S A= vl A A HE 22 £ 5 AFUH
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\SOFTWARE\Python\PythonCore{version}\PythonPathP/] 3 712 F A ~Eg ] 271E 4
MAuwauzioz%ﬁﬂﬁzfn 2 7 Egow g 319 71 2 A&7 sys.path
o 2745 £ % ST (Reld RE X 22 19 S HKLM Bk AH§ 318 2, HKCUS 29HA 0 2 w]o]
S1gol 21 31414 2.)

T ‘?45_4 PYTHONHOME®] A=W, “vlo]M &7 o2 ZhFdyth 29X ¢go, w3l sho] A Al
Yo A2 E Abg3to] “AHut3 9 Y” (Lib\os.py U pythonXy.zip) & 2o}l “vlol W &7 & 2
EFdUh ol Fo] HAHMY, sys.pathol F7t5 = ## 9] tJFE 2 (Lib, plat-win §)+
FEUE 7Nt 2 Utk 282 Fo, A ghol A A 27 H A A E 2] of] A 7¢E PythonPath of| A
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o Told T2 FE 5 L3, @Al pyTHONPATHZE A o] 9IA] AL, AALER] FES S 5 QLo
2, A FE) 712 F2 (& ] .\Lib; . \plat-win 5) 7} AFE B UTH
pyvenv.cfg 3tdo] vl A3 oA} 97 = AY A E T I ¢F S0 HHE A TAA Y, o

B3 o] ALErh

« home ] At 20|31 PYTHONHOME®] AR = A koW, & A&

A= 4l o] A= 7k AR YT
ol BE A9 A% A e 2aUh

2w HAd A Aol T

&

+ python.exe & 7] stolH )& el 2] (QA]H ¥ = PCbuild ] & ] 2] ol A 2] ) ol A] T2 .exe
AT A4 FerFEHD GA2ELL HA AR FAF UL HA2ELY thE “&&
Z2aP A2 FA dFUTh

:q.o]aﬁo] %exe(]’;}-% TZ]@"}E%E],COM% ?_]_—‘/HZO]—) %)Oﬂ/\'] T2
SholAl, A A2 2o 4 AR ARH UL HALE
Urh
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Shol 9 g 88 T2 aglolu W Eol MEE THael AEAE A%, 0hg 2L U A% FES
WA o]
s 2T YA 23 E AP L A L _pth FLES 2FF UL o] AL A 2E 9} 2A
o] g H AR E ZA S, import siteZ} YAE A ¢ 8t site® FAEL T
o T E 29 A3 st A python3.dllolY python37.d11& Z2E3}H, Py_Initialize ()
Ao Py_SetPath () Y (Ho]E) Py_SetProgramName () & WA/ A0 & SE34A L.
e 28 Z 2 T A python.exed A Z3}7] Ao PYTHONPATHE A% A1} Qo] A1 PYTHONHOMEZS
AR AL
o O|A AHE AL ¢ glod (5 5o, AFE A7 python.exe & AR A& 4= Q= v £ Fho| W),

2ol )
A= AYwibo0 py)o] S DA IS G2 P AL AN TR BAT
o4l ke o] 59 ZIP 51U A F ol FolSH4IA

ol FA oA A 2® HA A9 o] && ii:’.ﬂ*ﬂrﬂﬂ] HE 2 AlFH
Hop AR Ut 28] FoW, AR B £ § 8 Z2IHS A
el E]—E xﬂ ote R AE L HBE A E 2} AR A} site- packagesoﬂ oA
A ko] 7 F 8ol 521541 £

WA 3.6004 W7
o ._pth 3 A Y& F7}3}3 pyvenv.cfgoll A applocal A& Al A gt
o A ol A AP aff A A MENT R pythonXX. zipe F7HU oh

WA 3.65E HA: Modules(PythonPathZ} o} gy} ofefe] g A E_E] o AAZH REL
importlib machinery. WindowsRegistryFinder ZYxE T L 95yt o FJeygE=
V=360 o] A WA A A5t A 2 FF o= sys.meta_pathol] A A o2 F7}5] of
‘61— /\t: 0]—]/][;]_

EZ AT A=t 1F3 75 0] dFUTh oS
7] 253} 224 3l (snippets) ©] =4 g ch

3.10.1 PyWin32
Mark Hammond 9] PyWin32 252 17 A= 54 A& 9% 25 B duth 7<= th2& 9%
el g7t =dg Ytk
o Component Object Model (COM)
« Win32 API &
. JAXEF
o OJHIE 27
o Microsoft Foundation Classes (MFC) user interfaces
PythonWin-2 PyWin32 ¢} 3H7 Al 2% &= A Z MFC $€ 22 238 g Utk g AZF AE W3 4 9+ IDE
Utk
o B7):
Win32 How Do I---2 A Z}: Tim Golden
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https://pypi.org/project/pywin32
https://docs.microsoft.com/en-us/windows/win32/com/component-object-model--com--portal
https://docs.microsoft.com/en-us/cpp/mfc/mfc-desktop-applications
https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
http://timgolden.me.uk/python/win32_how_do_i.html
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Python and COM #] 2}: David £} Paul Boddie

3.10.2 cx_Freeze

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

3.11 =20 mjo|M Hu}fs5t7|

CPython= A Aot 43t W, WA 228 7hA SboF dunh HAl D229 228 g2 Es ALY FH A

TR P )

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 PCbui1d directory.

e 2 A 2o sk Wl AH = PCbuild/readme. txt S EQASFA A L.

=
27 25 of o) &) A=, building-on-windows & % 54 Al &

3.12 J|E} EEHE

gholH o] A&7 el Az A, o] A
FEo= Qa)). A4 A e BE A Fl ol

o= A 45 A syt (AR 7R R
PEP 11& 3+¢] ‘Mg AlQ.

« Windows CE is no longer supported since Python 3 (if it ever was).
o The Cygwin installer offers to install the Python interpreter as well

ANA AvAE Ax) 2 ao] 9 Z:WE ] b3 AA| 8 A B = Python for Windows S #2354 A] 2.
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https://www.boddie.org.uk/python/COM.html
https://cx-freeze.readthedocs.io/en/latest/
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
https://www.python.org/dev/peps/pep-0011
http://pythonce.sourceforge.net/
https://github.com/python/cpython/issues/71542
https://cygwin.com/
https://cygwin.com/packages/summary/python3.html
https://www.python.org/downloads/windows/

Python Setup and Usage, £ A| B{% 3.9.23

36

Chapter 3.

21
—_

Z0llM mo|M AHE S}



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 MacPythong& 35} MX|5}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 T AL 5 9E AL oY A7 AH YT
]

« oJF 2| Applications EH | gl Python 3.9 ZT. o714 b33 22 AES HAT 5 9)
Uth: IDLE, F4] gto) A wj oo & B30 7| 317 ; 18] 17 PythonLauncher, Flnderoﬂ A1) F}ol
~39E e 29 AL gy

o« Tto]l W A3 dy golB PP E 2= ZH YY T /Library/Frameworks/Python.

,,
-l>
rE oy

_E

fmmwma“ﬂﬂLﬂﬁﬂE”%Eﬂ$7§uﬂNMWMm A A, o] Al AA & A
S g shold AW shelo] B e 418 e 3t fustflocalibin/ol 9155 U T,

o Zo A A-E3 gfo]W Y =X /System/Library/Frameworks/Python. framework 2} /usr/bin/
pythondl 212 4215 L Th ool A Aol 812 of Eol Lk A4 45 = gl oo A B, Aef 2 545
AU A= 2 51 Pythonorge] 4 141 5ol vl & 82 EkE, AF AN A A8 Ao

F Sl shol W B E 2 ek A& /AU 2, AR ALGo] o 2 o] Uk A% LA T Aol
Fogu
IDLES] £ 5o LA ST A2V AT Sl 08 FAN AL 4D

1 A2 A o] O A 23 4
thel, o] AN A5A £HE Ut A
e §us ZAZA ol ad 9%
ek

=
i1 el ol S aHEE AR ohE PR golol
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4.1.1 Tlo|M AJZIEE AlSHGH= Hit

rr

Your best way to get started with Python on macOS is through the IDLE integrated development environment, see section
IDE 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/).

Eud ol 23 JEES A3PsleId /usr/local/bino] A AN F 2o Y= = & oF P}
Findero| Al A3 P EE A3t d F 712 40 G5 h
o« 23IYEE PythonLauncher & E | 134 Al

o Finder J &2 F& S8 ALY 2TAHEELE EE py 2THE)E Q72 S8 220 0=
PythonLauncherE M Esl11 A3 HEE t|E Z8 34 A 2. PythonLaunchero|= AIHEES
Al 2ot B2 Al o] oh= th st A A o] Y55yt Option-= 2] 131 &1t 2o thsfl o] & HA T
T %]\2‘1],%73 ARG HFE At AdAH oz WAT 5 JdFUth

I-n

4.1.2 GUIZ AT ZIE AlGH5]7|

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.

g}o] A 3.90 Al =, python©] U} pythonwE 257 AFR-3 4 95U T

413 7

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 . profileor . cshrc atstartup. You
need to create a file ~/ .MacOSX/environment .plist. See Apple’ s Technical Document QA 1067 for details.

MacPython©] s} % | 7] 2] A x| of] of & ZpA| & W] &, 57 stel 4l 9 7] 2] A 2| 517] dg FRsA AL

4.2 IDE

MacPythonol| = %< IDLE 7| @& 27 o] w}2}-3 Y t}. IDLE AF-&-9f tf 8t =2 4 7 &= http://www.hashcollision.
org/hkn/python/idle_intro/index.html | A 22 4= < th
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4.3 F7} ulo|M 17| x| X|5t7|

27} shol Ml 971412 A S 2 7pA o] Ak
o 7| A = EE ol M distutils REE F3 AX T 4 JF YT (python setup.py install).

« B2 777 &= setuptools &3]t pip A3 E Fol AR 4= A&tk hitps://pip.pypaiol &
DES SRS

4.4 MacOllMo| GUI =22

Macol A hol 92 2 GUI $-& 22191 € 2437 98 2 717 §40] Ao,

PyObjC+ & 9] Objective-C/Cocoa Z & J T tf gt sho] vl Ut o] | AP I+ 7P A8 <A
Mac 7] ¥e] 7] % J Yt} PyObjCol dl 8k A B = https://pypi.org/project/pyobjc/ AN A& 4= J5 Utk
E2 o] M GUI QL T2 A ZPEZ Tk £ (hitps://www.tcl.th) S 7]¥Fo 2 8H= tkinter QU Th Tk
Aqua-H| o] E]| B AL o Zof o3 0S X HEZ Al&= v, 24 ¥ AL https://www.activestate.com oj] A
q]aqlﬂ]—o}/d;qal- g}\gqq /\_/_\_oﬂfﬂ H]Eﬁ‘]-/‘t: 01/\1,]1-4__

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/software/pyqt/intro.

4.5 MacO||AM TlO|M 22 =2 712 HE 57|

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

4.6 7|E} XI&

MacPython #| ¥ & 2] 2 E = Mac 30| & A-§- Ak} 7)dAFE 913 &5 3 A9 A Utk
https://www.python.org/community/sigs/current/pythonmac-sig/

T o2 783 292 MacPython 9] 7] Yt

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

7|2} IDE

&
IA

Shol# == 1e)7) o1 A\ UsHE of & IDEZ AUt Be A 719 IDEE 78 22, OM 7 57 3
PEP 8 AALE A& &4 th.
FZZ 9 BE-5 H Y Python Editors2} Integrated Development Environments 2 |5 S} A]
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APPENDIX A

0%
>>> t58 A9 7|8 shold EnE. Az HolA PO AT 4 g TE oo A Ax 2 4
1%k
e 2e AL e 4 A5
c 5027 U RE LS IS JUT W, AL o FE TEA (T, BT, FLB) Qo] ZES
JEF ), a8 A4 o] i3y Aol 8 shold =

e Ellipsis W& Ab<.
2t03 TolM 2x T EE oMW 3x TEE HISIH I A E5=
S22 AN 2AT & d R R B He ohE
2t03 & = golEH oA 1ib2to3 Z AIFEULE 58822 AP 5 JE& 2T HEE Tools/
scripts/2to3 & A& YT} 2to3-reference S H A 2.

abstract base class (34} o] A Z|A) FA W o)A Fd2Ehasattr () Z2 2 HIYEO EHIA YV
n 53HA ZEE (& 9], M2 HAE) F-L, ]Eﬁﬂo]’\e 7“-43]'& P2 AlST 2N Y ELol

2 B3t ABCE 7R A B %a}ag T8y, = 7:]]~'6}Z] X0 HAE isinstance ()
9} issubclass () o 93l A2 1% %"/H/\E O]D]T/}, abc E2EEAHAE BN L. Slo|Ho= 1

2 Y& ABC 0] Wt =d v 3’4— 2 759l dFYTh: A8 F X (collections.abc E’_%oﬂ/ﬂ),

XA} (numbers 2EA), 2EF (io ZEA), ‘?:]EE et 2 (importlib.abe EE 9 A]).

abc R E& AMHE3)A A4l Tke] ABCE 2HE 5 FUTh
=]

annotation (o] - H| o] ) T5Hol Wl 8 SIE 2 AHEEH =
Wk 7k A A9 glo] B Yyt

A M4 ool e A ATl AA2T 5 YA T, A W, 22 44 B G4 o] el o]
AL 7 2 g, Ed2, 42 __annotations_ EF o]EE|HE AAAH UL
o] 71%5< AW st= W ol H o] 4, 9 o] = E| o] 4, PEP 484, PEP 5265 X 3HA] 2.

X]- =} _tl_:_
o 7|19 = QA (keyword argument): S+ T2 wl] A FE2}7F Lol B2 A2} (A& E9], name=) T== **
ol &< E}"%LﬂﬂiﬂuﬂLo]z} d& & ) &

F|H = 2R
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o A X AR} (positional argument): 719 = A A Y <]z} o)
A olH e & o ol » & 2o A2 5 FUH A& S0, A 2

B 9] %] QR e,

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

QARH= G4 whE 9] o] & E2 A9 W o th ol 2§35 75 Soll thah A= calls L
BAS BRACE oW ZA4 0|7 Az AHEE & AUtk 7oA gkl A Mol B9 ok

o149 v 7] W% =3} FAQ A2 Q1A1e} ) 7} 4e] Aho] 9} PEP 3625 HA| £

asynchronous context manager (W] 7] AYAE #A2]R}) _ aenter_ () & _ aexit_ () HAEE A9
gt o 2 async with Bo|A Hol& 374 Alo3t= AA. PEP 4922 T = JdFUth

asynchronous generator (8] % 7] A& o€]) v]5 7] Aly ol E o]EldolE & E8F= ?:L-r async def
A= IAFHFFAYH Hol=tl,async for FEIIAEST &= dHY HFES TtEEyield
Fd4E 26l Ijrh Aol vty th

HE W57 AU ol §48 A2l 7| AT, o Eulo] A w5 7] Al el ol E olEjal o) 8 & 7elx]
Utk ol £ o o vl 7l WEeiA e A9, BAT 8015 AN BEFS QY Th

B]Z 7] AlF g o]y &4+ await EAAT} asyne for 3} asyne with & 288 4 54}
asynchronous generator iterator (¥]% 7] A& o] €] o]g]|o]¥]) u|5 7] Al d ol 7] vt== A A,

H]5 7] olElg[o] B QY] __anext_ () & % P“ﬁ ojdlelBE AAE EHF L, ol A2 = yield

o %

£ 4] 7hA] v E 7] Al e ole &9 vt & AT
Ztyielde AR R A& Sk, 2 AAY (N WLEF 7] 5 uy-FES ZT5}E)
A3 A E 7)) vE 7] Al ol olE @ olEl 7} anext () /FE#F = d1e o9
O HER AN W, W 2o 7 B3t PEP 4928} PEP 5258 H A Q.

asynchronous iterable (8] % 7] o]6]2] &) async for EolA AFEE = = AA. _ aiter_ () HIAEE
v 5 7] olH @l ol & B8 oF Ttk PEP 492 2 = Y= dFUth

asynchronous iterator (8]%-7] O]Ei dole]) __aiter. () & __anext_ () HIAEZE A= AA.
__anext__ = oldolHE AAE & FH ok @HV/]— async for+ StopAsyncIteration of 9] 7}
g iy cq17]}z] H] 5 7] ©] Fﬂ g o] Fﬂ/] __anext__ () MINEZI EHF = o€ EZ FUth PEP

4922 =45 s th

attribute (M EZ|HE) HEH A4S ALt
YRE as 7MY, 0.0 H F2H UTh

awaitable (o] o] E]E) await T A AL 4 9= AA. FFE ot} await_ () WA EE 7}A
AR 72 4 U Th PEP 4922 H A 2.

BDFL A}H] -2 £ A1 = 2] A} (Benevolent Dictator For Life), = Guido van Rossum, 3} 0] % 2] ZFA] =}

binary ile (sho]112) 3}9D) o] = A7 A3 £ 3 & 5 e 5} A wol e A9 ol 2 o
U] RE ("rb', 'wbh' Ex 'rbt+') 2 9H 3}Y, sys.stdin.buffer, sys.stdout .buffer, io.
BytesIO 2l gzip.GzipFile & A2HAE & 4 Q5
str AAE A & U= 3L AA of tfsiA

bytes-like object (B} o] E D5 ZAA)]) bufferobjects & A P31 C-A < tﬂ.ﬁi% AAZTE T4 9)
2% memoryview 7—’,‘ AEL EEo]a bytes, bytearray, array.arra =
NELR AREL vhol T2 HolHE GhRL o) /14 ANE] 8D % U]
Az A 2 AL B0 A% 2L Aol AU

olgor FxHE AN} AT 7. AE 5o, AA 07} olE

=
AN
E)
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W A4 vtoly g diolE 7 7t A d 87t JFUth o] H Aol A A= T “ela-227] v}

O|EGHF AA S RETYLE ZPA HH AR J2E= bytearray Q]-bytearray./] memoryview

7} syt o dakE2 vtelv g ol E 7 B AR (“917] A& vio]EG R AR o]l AEHESF
LF3YY; ol A& dZEbytes bytes AA 2] memoryview 7} 01—1/]1’/}

bytecode (H}o]E F. =) sto|x &2 FE &= Hio|E T =R Ayt YE =], CPython ¢ ¥ Z 2] E] o A T}o] %

Z2I9) YWH ddYch vlo]E T =+ .pyc 3tLol HA] Hof, 2L 514 F AR AT o

o whal 2] A S U T (A2 A BlolE TEZ o AAFFAL 9T 4 YLy Th. o] “=7F ddo]” = 7t

Hlo| E F T o tf $3l= 7| A S A3 st 714 7] A ol A A E o DUt HlolE FE= A2 T E

vlo] A 7} 71 Al A 2 2o 2 7SR T, sho] A ul Z Zhol] Qb A o] A & ekt A o] F2] ) oF
S

HlolE I & HHo]5o EE2dsEEAY

callback (%)) 2z2 ALH = 3

N

A
cdass (F2l2) AHEAF Ao AA S HE7] AT 9. %Eﬂé Foe e 2l dadaEgdor
Adste A= e I
AN

class varlable (EH2HS$) =9
TAHE= W

coercion (o] A) 72 o] F oz}
A4 o2 ARSI A o n
Z} A= o2 ol A (FFyh= int, THE oa
137‘] ot oW TypeErrorE o fYth FolA Qo+, 53
Jqog %%ﬁ‘roﬂTo%OF T} o] & o], 1F 3+4.5 3= )4l float (3) +4. 5.

complex number (¥ 45) 538t A4 AAH O &390, ZE A/ AFRS} SR oz dH Y
. s Aol 6P B (19 AFDE FU Ao, $E SR L7 FRAE 2
AT, Aol 08 Tl 0 8 HELE 18 UG S ) AU et

o],3+1j. math & B4 WAl L3, cmathE AR UL B449

554 F15 Uk B8 stk w4 Reehe, A9 B3] FANE Fauch

context manager (ZE 2~ E #e|2}) __enter_ () & _exit_ () WA EE ZAATOEZN with FollA &
o= S ZM 3l Az, PEP 3430 2 T 5 5 UTh
YAE W) AYXEo npeh b gha 7H 5 9

?A rdlE-2d AFL9}HS

A A e AUAEA UL 5 Gon] AGAE W] % 5k FA4 w57 o2l A
‘?’i-?% 2 A= AJLU T contextvars S IR L.
contiguous (<) W ¥ &= A &3] C-A <5 (C-contiguous) ©) Ay EE 2 AL (Fortran contiguous) 4 W] Aok

AAR-YT JA-4d ‘31:‘41%(3 oﬂ“‘o]t‘“ﬂ ZEZALEYYTH dAD v GoA, FEE2 A2 A3}
a7, 00| A Al &l @5 Ak Qa0 AT E w2 g o vl X] =] o] of Tt} thld C-A % ul Fof A,
W2 249 AHEHE FEE5S W@ o upA| e E A 7E 74wk e] ¥ g o) SFA] gk, 4‘5%?‘15—?
W dol A, A WA A7) 71 wke] H gy T

coroutine (ZF¥l) FFEH L2 AHHZEH ¢ duistd Fefd Ut A

A g2 Ut 2
async def 202 73 4 J5UTH PEP492E H A Q.
)

ruin rd

coroutine function (ZF£€ 34) FZ2EH AN E EHF =4, T2EH T4 Easyne def FOo7 HoEH 4
Q3, await E}async forQtasync with Z|¥ =& Z3s 4= A E5 UL o] AE-2 PEP 492 of 9 5
= 9% 9l .

CPython }o|H Z2 10 o, python.orgoll A} W =g Yt} o] F+3 & Jython o] L}

ARSES
o U
IronPython 3} Z+-& o2& Z1 &34 + 7F A& uff & “CPython” ©] /«}%9 Utk
decorator (] Z#o]E]) T2 -5 E8|F = -9, H5 Gwrapper EH S AR S Mo w A
AUtk dZ g o)e 9 &£3) o= classmethod () ¥ staticmethod () YUYt}

2
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ko
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s ole B vA Al BUY LYY TS F F5 A e B2 FSFh

def f (arqg):

f = staticmethod (f)

@staticmethod
def f (arqg):
22 Mol o= A A vE E 2k 2 QU Th vl Z g o] Bl of] T §F B ARA| S W82 T B 9
o} e o o AdBPAE HH FHuYth
descriptor (CJA3YE]) WA= __get_ () o] __set_ () o] __delete_ () & AY3= AA. :'EH

2O EREVIHAIYH A W, o ERHE 23] = 58T A4 ?%‘38 de %‘41’/} HE, abs 9

th 2 A, AA SH=T AFE 2 T, a2 Sl MY 2ol betal o] F 2 AAE 5T 6}11‘?}
b7t A e *ﬂ”ﬁ}—ﬂ"ﬂﬂﬂ AAEZFZEE YUY I HHE Ol*ﬂﬁ‘}— 212 vo] A of]
g3t 22 olsle] A, B, WAE, 22 e, Zeha A, 2 A S, 57 FUs F2
S 275 7I2E ol FA AV WHE YU Th

U223 HE 9 A =S ot XA 8F W& descriptors L} T] 23 B AR H S A o] Y3 U th

dictionary (r’]’q""‘—’/]) O]-’] LA 7]E A vl D (associative array). 7]+ __hash__ () <}
_eq () MINE %E%wﬂﬂ% 9l yth Hoj| A A gt 22Ut

= Z
Py
dictionary comprehension (E,‘k]L‘]E] AzZzEA) olEHEol v 84 AAU GFE A st dHE F2
gMveE H]—ﬁ]—zs]-*Z_]' 3 ¥, results = {n: n ** 2 for n in range(lo) < fkn *x
20 BB H 7] ng e AL 8] S A4 T T} comprehensions < R 3] A] S
k

dictionaryview(‘ﬂk]b]ﬂ H) dict.keys (), dict.values (), dict.items () HIAE7} B8 F = A X
=< 94ve | 3}1—‘?—3145}. oA=L YA FE= Hist %Z‘i‘ﬂ FE AFste=d, 94
Qel7b @78 o, §7) o Wahe B atis EQUTh GAYE 8 208 AER wRy
list (dictview) & AFR-SFHA H Ul dict-views S E AL

docstring (5 2E¥]) 2=, ?J% EgoA A WA @A or ee wAE B EE. 29 EVHAYE
&= FAE A Aapd ol o) A Hol Ee Fef s, ¥4, REY  doc OEIRER 4Y

FUth dEEAH AL 5ol A8 4 Jong, A ABAE AT THAA FodYTh

duck-typing (=] epo] ) £HHE IEI8 o128 75l TR A0 g wA @ 22 ae
;T A, T WA = HEN B2 A ASHUTH S e A d Mol 1 ¢ o A2 Aot
Eﬂ,l Zegth”) 53 ]Oﬂ AE o] ~E ﬂZﬂoi’Vﬂ ZAAE Z=E+= TP F QA X

A AUt 9 EFo] -2 type ( O]Urlsmstance () = AH&3 A
2 S guich (BAT, © ol o] 4 o]~ o) w 89 4 98] fola ok gl ch) Ao,
hasattr () AAFVEAFP 22 189S £ th

EAFP 3] 2tH t}= 8 A& 3}7] 7} 4 o} (Basier to ask for forgiveness than permission). ©] £3] & 4= 9l+= 1}o]
W EAY 2L, SuE 7|U o EYREY EAE 7ML, 1 7HF o]l EW o9 & .
23t w2 AEhY 2 W try Sl except Y EAEZ EZX A YL o] HIZ Y2 Ce} 22 oh 2
W2 Aojo| A A AFE-E] = LBYL 2R 3} o vl g Y T}

expression (X3 2]) oJH Fro= A 5 Q)
OEFHE AN OMH}ﬂAE z
Qojsh Bz A, RE do] THEE|
Qi £ 5ol gt B w2 £ ol Hal Aol of

extension module (3% 2&) C U C++ =2 ZAH EE 4|, alo]# 9]
o AT AgF

f-string (f-£Atg) '£' U 'F & ol 29 FAE HHEES &8 “f-EAE ol REsd, 2 A E
ZEHE o EdUdYrTh PEP 498 2 H A Q.

A_
"
2
2
k)

=

ok ol (m
hot
>

PR IN
forlr 1y
pegily
rlu
i
fru
=3
ek
Olt
[E
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file object (¥} A A]) a5 2ol o3l 3+ leé APl(read () Ywrite() T2 HAEE)E =HUE
AA. TR o me}, 3ty 7“11% Al “4’\3-”-4 JJro] 011/}‘4— A2¢ ZAY FA ZA (A
o, 2 Y49, d-HREg W, &7, sto]Z, T St ANAE FTAT 5 JdF ULk 3t A
= 9 AF AA (file-like objects) L} éEE]D (streams) olgt1x &7t}
AAZE A F7Y 5t A= 0] % HE} G (raw) vlo] 1 2] 314, ¥ 7] = (buffered) vfo] 1] 2] 3+, €]
AE 3hY. O]t-/] AEFH )2 io BEAA FogUth 3 AAE Tte+= A 2 B2 open ()
FFE 2 AYYTH

file-like object (¥} Y -F AA]) st 2 A o] v]s=3k o

finder (3}¢Q1lt]) YT EH RES 3 2 & 2o d 1 A =35+= AA.
vto] M 33. o] 2, F F 7Y 3B 7F 5 UtTh sys.meta_path & T AHE St w B A & ThQlH
¢} sys.path_hooks I A AME-3t= 4= dEg] 3 H.
o 2kA| 3 U2 PEP 302, PEP 420, PEP 451 of] V& t}.

floor division (4~ W24 7H 77k B4 E Wi dhe £34 YAl A5 vxA A // o dE
o, 28411 // 49 F227FHAY ;/%'l‘{l\‘]’]'?\“}‘“o 2.75% Eﬂ Utk (-11) // 47F-2.75
E WH st-30] Holl FolafoF Futh PEP 2382 HA 8.

function () TE7toA o 2 T €Y 4=, LAY L o] A 7 AEE 5 =,
vht] o] Aol A2 4 QlG U Th w7 ¥ 5 9} v A = 9} function A AT B A L.

function annotation (g~ o] E| o] A) 34 v 7 H 4} ¥k %k-o/] o] - o] A

&

B ol de dunon g Ie 2 HEUE: dE S0l o B8RS ine AHE BolE
d o2 71 oL, Al int W e & —E71"41914EP:
def sum_two_numbers(a: int, b: int) -> int:

return a + b

34 o] ;B o] A B2 function H ol A A g ch
o] 71%& AWt W ol H 0|4l 7 PEP 4845 FxSHA 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}9] %] 7)) B A= A ¢h= vl e S Wbt A4} sfoju e Fx Sl F A0 Fx

SEE BARY BE 5 Yt €8 A FANE B A A 2AE ST A A
ge RES ALEHA Ao At
generator (AW oTE]) )1 ¥ 016 o] 1 E] & BT P AW BEAT Kol o, AB S
S 52 for-FZ 2 AFE AU next () T4

BELyield E@AL ERATE do] BEYTE o @t
3wl s AW 5 )

RE Ao E §4E =
St et e A5 S Bl M A B E B E Gt

) AlvElelH g7k ite = A A

i}

generator iterator (AU @] o]€] o|€]g|o)
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Ztyielde AIA R A& SOt T A9 (A Hss - 2]

R preri e b AP S BB HR St

A =ah 849} o ul E U oh.
generator expression (#] 1] #] o] €] _,,_?fj}:_‘, o] ¥} Al

A3 AR b5 if o) Hol £ AU BAA AP BUth APV RV L Sen PLE AT

HEL WEAYUTH

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
generic function (A V|8 &) 22 AXMS A2 2 P tis)] S o8 T2 FAH g4 & 1)

ol 7o) AHgHA & T 25 A el Sl of 5 AFH I,
AZF Y2z £o]%] 853} functools.singledispatch () Bl Z & o] E]} PEP 4435 H A 2.

generic type (A]U] 2 &) A rype that can be parameterized; typically a container class such as 1ist or dict. Used
for type hints and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.
GIL 7o olE]=ZelE 2 & HA Q.

global interpreter lock (9 Qle]Zgg] &) 3l Ao 2 & s} Ad =7} ufo]H vfol E
8274317 9150 CPyhon VE| 2] E 7} A8 3 MAUF. (dict 9 2L 2B UATEL £
AA mdo] FAH o7 FA AAH 20 thsf] - T w5 0] A CPython 7+ =

=

e zele] AAE F1E AL AH ele S R =akay] A7) Bes A, ThE 22 AN 714
AAESE FDAY Be RES H AT,

AU ol 4y LEEL TENAYI LT, GRS L AL YA AUL ST
= GILS Rt 5 AA S A5 U th =3 /0 %%Uﬂ% GIL& Wby

(XN o nANFA 29 dogE Far) “Aad =0 ]—-.Qri—v—(free threaded)” A B Z 2|6 & W& A}
She B2 oo A Aol BHed, Eak vl AN 492 4% As7L A5 e o
o] 45 ol E FHotE A2 7S 4 ERSH el A ‘ITX] Hj-go] B SojZ Ao g o AX AL

hash-based pyc (3] A] 7]Qtpyc) 23S A7) Yol ST o2 5L HF A Al Zbo] ofd Al & AHE
3= nlolE F = ) A] 35}, pyc-invalidation & FFZ 3HA] 8.
hashable (3] 2] 7}5) AA| 7} 448 1 szI tﬂsm e AIRES ZEAL (_hash__ () WA =7 23T,
o 7“1]%‘3]51%—’:\—?10“1( W=7 2 e, Al 7Hsetthal ok 1
== A 7hs e AA S A7 ‘o 7L°}°]EU“/]D}
A 7B AAE 9 E Y ZIu J T AW E A E £ QA sk, o] AF R TR E RA
O 2 A FES AHE-BHY] Wi F U T
&2 o) 2 WA A =2 A 7HsEUh (BI2EY H
aFA 55Ut (20l frozenset 22) & AHOUS2 159 845
}‘“3“41’/} AHSAE Y Sl A" A 7—‘1?1]%%
3talyE) EF thE 0 v a s a1, sfA g2 1d () = FE
IDLE s}o ]43‘_% A3t 5% 71 27 (Integrated Development Environment). IDLE-2 T}o] 4 9] 3 & )] 3 3o
W}E}-‘?—% 7128 AR 71} AH =2 H &4 J YTt
) AAFE e 2= AA B AA= AL BAE, Er%% 23 ol AAE2 W
%A= —/F RsUTh Al F2 At A AAE whEo]oF Pyt WetA] ok s Al gho] lojof =
Al

Mel 22 7hd AR oS L
1 31 A 7152wl v 3 A
Yk (7] AL A9)

N,
ofr
=

S >
N
)
off
EQL' [

RN 23 4T FUh NS Sof, gAY 7.
import path (= F2) 4= 7|9 51916 7} QRE @ BES 7] 98} AAE AT (EE 4= s
¢) o 55, JEE St 5k o FAE] BEL BE oys.path =R E FUTH AW AR 3] A ]

= ys
A9 BT AN _pach _oEeRERNE & FE duuch
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importing (Y £¥)) 3 52| sto|@ ZETFthE BEQ) shold ZEA AHRE 5 =S st E Ak

importer (Y £ ¥]) RES 275 &1 2T 37| 5 d= AA; TA o el o) 2 = AR YUt}

interactive (cI3}3) ool 2-& jshal e ZelEl & 221 S, A TelE TR Eo] A B3 BAA
YET S A, 52 D A3 2 5 s FY e AR 9] 94 pychon & AAHAL
Fel] Fol A Adst A% b 5 dsUh. Al oot ol g AAIAL R E 3} 971 A
SolttE v FEH T E AU (help (x) & 71 F3HA1R).

2%, o

M o%rr

interpreted(°]E-]“‘E]E]E_) HlolE T & And g9 &A uﬂ—rcﬂ] I FBo] 383X 7] = A vk, dfo] M

25+ Qloj7} obuet A Z e el Aoj Utk o] AL FAHOE AY AL ¥HEA YUK, £

Hde AH AW+ ks =YYk 2 xzae] E o A AW )= A, Az
OJOJ%E Aot dolioh g2 /e 7 715 ZEsuth ti3l e = AL

interpreter shutdown (Q1E]=Z2|e] £8) £5
Yok=tl, BE ol o2 714 2.3 ‘41-‘?—
w3, 7R =AY E 0431 H &9
AZAZ = 5y S8 A7) &

2|
mL o
rlo

ko
rin
sk
oft
(i
)

)

ro r:°1'
>
o2 B
i
ofo
i
N
fr
£
b
SN
= O
z
3
o
e
=
o

A5l o 71%?‘%1 #e sl

)]
2%
1/]-
AE = rﬂEﬁ TEY FH AL *é%oﬂ%_main_ECOM/\i%Eﬂ SR,
14—

N
2
M
hiics
Lr
v
ot
ot
2

10),\134¢ tﬂc ,dict ZE‘
3t __getitem () HA]

olH 8L for FxO AHEE 1 2]
A 5 1"‘44 1E1€i%7ﬂiﬂ7}141%‘@4iter()°ﬂ 12}
=95 Ych 1°lEiEﬂ°lEi FE TS W Az
HEZiter() € ZE3tAY, olEE oH AAE
& A A X}EOEﬂZLtﬂ,Tz%E% =0}
OlEﬁﬁﬂ olE], A| 2, AL o]H = HA 2

iterator (o]E]#|o]E]) Hlo|EH Y ~2EHS T3 = AR olEHE)H Y __next_ () HIAEEIEH =R
TE5Y (== LH;G— S next () B2 AEsiH) 2EFo] Q= dEES x]_E:“EHE 8 &Ytk g o]
&e] dlol el 7} ¢l Eﬂ% o4l stopIteration Oﬂﬂe °‘£7‘HD}. o] ARl A, o] E &l ol ¥ AA=

AXE 1, 0T BE_ next_ () HIAE TE& Stoplteration 99 E tiA] 4o 7] 7] gk gt}
o]l & o] B} &= ©] E] Eﬂ o] A A4S EH = _iter_() HAEE 71 Zlo] 875 7] ufZel, o]

Eelo]B £ olHE EC]7IE St & oY EES WotsolE FE2 ol AHgE 5 st

T2 oled= o] W] ol ol de AlEste ZEYUT. (List 22) AHolY AA = iter ()
Rk ﬁ%ﬁ}ﬂurfor Fazof ARG uj ittt Af ol H | o] Bl & WUtk ol | ZS ol B 2l o] B o] thsf
A skl sk, A ol H o] d el AFEE ol m] 2318 olHH CIHE EHFHA, ¥ AH WA H
HolA syt

typeiter o] B Z}A| 3k W& 0] 95U th

key function (7] $4*) 7] &< E+= Z 8 o] (collation) T+ A& (sorting) o b #] < (or dering) o] e e
#He s FHELY YL cxﬂ%%‘ﬁ,locale.strxfrm oA EAYAS G R 7=
nle = o ALYt}

o] WY g 7 2 A S o] oBA A Ao A AL Fol =R E Aol st fE 7] TE welE T
o] ZlEo+=min (), max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () °] AFY T}

7| g4 e s dle o2 o] stk o Bol, str.lower () MAZE Alola PR gl
GEE AU BEE BT 5 NG BAAO R o] B4 lanbda EAA 0L BE SE 9L
o, o] & A dYth lambda r: (r[0], r[2]). =3 operator &2 Al 71| 7] &5 A4 A5
A&yt attrgetter (), itemgetter (), methodcaller (). 7] &4+&E U&= /\}%5}% H
) 3t o]l  Sorting HOW TO £ X A 2.

=21
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keyword argument (7] 9] & Q1z}) <X} & B A Q.
lambda (Feh &2 ] gol FalA = el £o4 2w FAT o F Gt vkl B4 dy gE BE
= EWHL lambda [parameters]: expression YUYt}

LBYL % 7] Aol B2} (Look before you leap). ©] T 2ElL L S &0y 23] & 517] Aol HA|H o2 ALA
== 7\:1/‘]'@‘4‘:]'- o] AEFY 2 EAFP @EL@J/}EHH]QT—, G ifF A2 SRR P Y]
= =

:L

)
1o
i

Eaye 7oA, LBYL 22 “B 7|7l “H 7] Ztof] AA 2745 vHEA 2 91 o] dFUth
£9, _]_E_ if key in mapping: return mappinglkey] & AA} o, 31X T 23] Ao,
S 7} key & mapping | A A A S A 5 YLl o @ ol 4 ol v} BAFP 422
Fagro =4 528 4+ gk
list (B]2E) Wi sto] M Al A~ T o] ol & B8, i) st AN A7H0) o] 7l i Eoll, A2 g 2AE
(linked list) 5 Ch= D}E ool o] W) A3k S AFSH T
list comprehension (2] AE A= 23 A) AP0 QA5 AR =gl
Z‘—71-75'<5]—t”“§ result = ['{:4#04x}'.format (x) for x in range(256) if x % ==
0614 255 Aolo] Sl A0 1645 (Ox.) & L FAAS] P AES BB if
BE AL 4 oItk A, range (256) 9 AL ZE R47 AL T

7
loader (2¢]) EES 22X 5= A A, load_module () ©] B}% o] £ 9] w| A]
2 A} o] o] 2

> 08 0 [N
mmmw

AHE AL 1 ANE D LER EY

=2 golsol guich 2t B
E gloly 7 E3 E Utk A4 3 U8 PEP 302 5, T o]~ F8 2~ = importlib.abe.Loader
£ HA 8.

magic method (W] 2] WA &) S w4 = o] vlF4] A <l w523

mapping (W33) ¥2] 9] 7] 23] 5 A Y5}l Mapping o] U MutableMapping 744 o2 e of 217 A
HAEES LHSE Aoy AAl. JEE dict, collections.defaultdict, collections.
OrderedDict, collections.Counter & & & U5t

meta path finder (W€} 2 5}¢lt]) sys.meta_path & AMo] Z8FE= vl . Het F & golgE= 4=
A=) shele) o els] of 971 A hgh
et A2 37 £ S WA =S tha|lA] = importlib.abc.MetaPathFinder & X §
Yth

metaclass (W]e} Fell2) 29 Fea. S o= Fes ol F, S g, vlolx FeaE9
E52 Ytk B S A E o] Al AAE TopA SYAE wEE AdS JUh o F29] AA
AP 22 a7 Ao 52 7|2 FES AFFh gol S SHA Be= A2 AxH v e
25 W 5 Athe AYUTh 2 AR AP A= o] =77 A8 28 AR 227 A4 o, ml et
ZHlae ZYsta fotd sl S AT FUTh o ERE A 29 27 (logging), 2 H = A3 <]
F7h AN B F4, H2E FER YL OE A A RS YT

o
method (WA =) F 2 vt Stoll A A= = 4. L E
HAEE A HA QAL (HE self gt BT 22 JAA"HA A E HFUTE &+ & 53 252

method resolution order (W] A= A A £4]) /“]E
259 =AY YTE 23 2R E vlolH QE
2.3 Method Resolution OrderS H 3 F Ut}

module (2-§) Jo|# F =9 223} A9 & ot AA. RES A9 gto|H AA =& e o5 o1&
ZrEUth BRES Jxd AApo 3 stojxor 2= Ut
71 A &= HA Q.

module spec (R E 2%) ZEL 230 AHLHE dZE
importlib.machinery.ModuleSpec 9 01/\€/\.

MRO "A= 27 =4 & HAL

r

4 4RSS 1 gt olF ¥7.
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mutable (Z7}H) 718 A A
named tuple (U] /= 7&F) “named tuple(H] &} = F&)” o] 2t §ol= FEoA F&HdtaL ol F 22 ol E
EE ARG JE A T 5 e 40 AN T 5 e BE Folu 2o A&F Ut Folvt
Zead e A5 E U8 4 dEUTh
time.localtime () ¥} os.stat () 7} WtESE ZhS £3510o], o8] YA F ol Y Id= F=d Yt} =
T} 2 o= sys.float_info YUYt}

rlr
=l
o
&
ok
4
30,
N
rEl
'_l

[oR
rlr
ne
o2
ok
X
Jo
N
i)
<
v
Mz
2
b
i
=,
ko

>>> 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

R UJE FE2UHZZ S o) JUTh E+, tupledA] A&t o5 £ BEE BY e
it S HgR VdE FES UE 7 AFUTh ol S A A AU HEE T
collections.namedtuple () & 75 F JF5UTh 29 7[HE A A WZ UIE &7
ZoA = 22 7 e 2 7HA FIH A =S ke = T

namespace (0] &7H) HS7E AL = 4. o5 32 YR FAF UL Ao SHE ol F &3
(HAE o A) Bk ot et A Y, Y, WA o] 5 T3] Ad5UTE o5 342 o5 T2 WAHA
TEAS AYTULE 9 & 9], & builtins.open ¥ os.open () & 252 o|F &7t o3
FEEYUTH 3L o] F T2 ol BEo| 45 FHS=AE B wHEoAA TS T 7
HEAdo =5 FUHh o€ 9], random. seed () & itertools.islice () Bfal 2W 1 3=
< °| 27 random ¥ it s Zgol oo +dH Aol H&aiF Ut

namespace package (] & -Z 7t 7] 7] A] 2 A B
7 A= S AL AATE e 5 AL, 58] __init .py 3ol fleng A4t 97 4] &=
gk
HE E HAS.

nested scope (3 J € 232) 2| oA 4S5 Fxoh= 5.
Far 2 el i WAES #2 T 4 daUth $HE AnEe
B, Y2 HA =tk 2ol Y8 oF itk A
WA R, Ao A EE A
s etgh ot

new-style class (7 2ElY F#l2) AF2 BE Fela AA ) ALH T A& Fda
2. 279 oA WAME, 27 KA Fehaw  slots , O
__getattribute_ (), FHH2 WAL, 2B g vA =9} -2 Tho] o A F L

5 da5Uh

package (| 7] 2]) A E 25 7 =
7] A= _path_ AEZFEZ} = ol REAYTh
At W71 A & ol F T IHNA =
parameter (Wi 7f ¥ 5*) T (B HA =
gote o5 & AEEH. A S/ w7k 7 A5t
o 9 X-71 9 = (positional-or-keyword): ) %] 912} U 7] 9] = 012} & AE 4= 9l o112 2 A g )
ol Zlo] 7|1 & FEj o w7 AUt} oA E S0l th=oll Al foo £} bar:

def func (foo, bar=None) :
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o Y X-AL (positional-only): YA E9 A2 .
Cige 0-44 WARS FFol / BAE 2@ T FA AT 5 AsUth &
posonlyl T} posonly2:

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

o 1N E-AE (keyword-only): 7|1 EE2 W A2 5= = AAE AZ T 7|9 =-A-8 w7 vl
—‘C—“?:V‘ Aol o] w7 A H S ol A ol FFLte] ZPA- X wi /AU x & U2 25 A o
T AF UL oAl E S, th ol Al kw_onlyl £} kw_only2:

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

o 7}A-9 X (var-positional): (CF2 o] 7| H =50l &3l A] o] u] RholE o] X 9] 2] A==l Bl 38l) Al&2
4 e A AAEY 4 AB2E AFFYULE o)A v gE W HS o] Fof x & <ol
A AgE £ AdF5Uth A& £ thaoll A args:

def func(*args, **kwargs):

. 7}?‘;—71%5 (var-keyword): (th2 w7 A S0l Al o]u] WolE o] X 7| = AA-F ol B 3f)
AT e 49 Mg 719 E AAES AT ol Wil w7 b o] Foll x+ &
ool 2 01"1 7§4Q T AFUThH A E = A9 oA kwargs.

WARSE AEE AAES A A BEB Y oh e A =oAL} B4 AAES AT 5 YUk

1A} o] F] &, AL} u /M =2] Z}oof L} 2= FAQ A&, inspect.Parameter & 8|2, function
2, PEP 362% R A Q.

path entry (A2 A=) 42 /|7 sholt] 7h JEE T BEES 27 A9 Fuste J== 2 49 s

o2

o] s,
path entry finder (F 2 = al #}QlE]) sys.path_hooks ol Ql& FEE (5, 4= dED F) o] EHF+=
shele] Qdl, Foln A2 dEr] 2 BES RS 41 dF U

= X
Az e solfgEo] £HEE=HAEEL importlib.abc.PathEntryFinder o v 4t}

path entry hook (F 2 Q& E]—?,—) sys.path_hook B|2Eof Q= Fej &, 54 4= AEZ AN ZES
=g ady iy A= dlEg 3ty & 28 EFYTh
path based finder (3 2 7|9 5}Q1T]) 712 v e} A% 3}AHE F s, drE = o RES 25

.

path-like object (3 27 ZAA) 3L A" A2 Yetle AA. A2F AA<= J28 Yol str 4
bytes AA| o] A} os.Pathlike T2 EZ S F3 3= AA YUt} os.PathLike ZE2EZ S XY
3l AA| = os. fspath() T2 TE3 A str U bytes S A28 Az g H3tdE 4 21 Uk
4] os.fsdecode () £} os.fsencode () £ Z+Zt str Y bytes 235 B3 3l=T| /\} 255
Ut} PEP 5192 =<5 95U Th

PEP 3}o]4d 7§/d A <. PEP= 3to] & AfFUE o] AHE AF st A} sfojd £
e 2R 7se A stes AA £4d Ut PEP= Al b4 7)ol th 2k 2b
A2k i,

PEPE #8 Al2¢ 7152 Adetm Ealo] da ARUE 82 2500 stolme] Soj7t 44 2
e AR BET] 98 718 W AYS YT PEP AR E ARUE YA §el & T2et T uio)
BEe U,

portion (E41) PEP 420 o 4 421 AR d, o] & B2 3717)of ol uhA s shpel ezl Solsle
A5 13 (zip FYol AFE = A% AU,

positional argument ($] 2] 21z} <12 & HA &
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provisional API (ZFQ API) A API= & gho]l BB g A 53
o} AEF o] 2 0] F BT} o AE A= b A v, 7 A o] E‘ril
AZFOHE 747 3B o] fAE A g Mol Dold & Ayt
Qoj A& 9 e AU APLE 2 5H57] Aol ¥ 2 %o o7 o

o A .

B AP 2 AL, 1A S84 o] A5 A g WAL “H T £ oz AL YT- RE 48
Sol el A SHYL fAFE A S Roelt mE AR ARF
S| =i

b ®2E golBy g7t A A F ok 2
SUth o A3 Y &S PEP 4112 A H Ut}

provisional package (23 #]7]x]) FA API S EHA L.

Python 3000 (51017 3000) Sho] 2 3.x Wl 2 e}l o] 2w (1 39 ¥l £ 7} @ vl 2j o] o] of 7] Wl Al Ao BHE 03]
o] o]t} o] AL “Py3k” & o] 27 % 7

Pythonic (s}o] A1th-8) ThE ol ol Ak el AP ES
7174 A% AR E = o0 A5 L 7ol B ofolT)

Mo e
oL

2

)
i

v
omn Sog

>
o
:(n)l'_',
>,
ky
[
s
4
e

F T4, sho] 4 9lo] el A

Ui 27t og £, JJrOWoﬂ/H A 2
ot} YL for BG AR A oE B EY RE 247 25 AYUth o2 Be oaoM]L ol &
TR FAE floen g, stol o 9)%5kA] ke AFELS thAalol AL A EE AMEEH = Pt

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

o 289, Fol Ak e oI5k

for piece in food:
print (piece)

qualified name (7318 o] &) REY AG A7 =X RE AYHA ZH A, T, wA T o2 «AHg”
£ HojFE o g &4 o] 5. PEP 3155 o| A Ao g Yt &4 ?:—’Fﬁ} o0 Hgoll, A2
ol Al ol B 25Tk

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

>>> C.__ _qualname
YC’

>>> C.D.__qualname_
'C.D'

>>> C.D.meth. gualname
'C.D.meth'’

B2EE 7t 7= AHE , AAS] AF3H o) E (fully qualified name) 2 & H 12 3] 7] X &
A RER 7 ﬁii 2= 01%—%5411]?;\41:} o & 50}, email .mime.text:

o
f
%

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

reference count (X 314) AR o 3k 2o M. AA Y A= 3471007 oA W, v 22| 7} v
SEREEN P tomwoz%ﬂmwcﬂhzﬂﬂt%ﬂwcamm%ﬁqﬂﬁﬁi%qw

sys BEX 54 AA9 Fx A+ 585 £ getrefcount () & Z P ch
regular package (J+F #7|#]) __init_ .py 3L 8= QE“EiﬂlQ} 22 AFHA 7 A.
ol FH7A = BA L.
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_slots__ FEA YR A, JA2E A EYRESES A TS vg At d2dA g e E
AAToZHN W R E Asle EFE FUTE 7] 7= AR o] Hla Y2 St A AFS-3H7] 7
Z 728 Ho|gA, W2 o Hl1Ad 28 22 T oA WE F AAHAT Y= EEHI HLE
st sk Aol E5UTH

sequence (A]F2) _ _getitem () SF HINEE T3 A5 AHAE ASSMIE 84 AMNAE 2 P35,
A2 dolg 58 F+__len. () WANEEAYS=olHYE R WZFAEAES YEH 2,
list, str, tuple, bytes 7} Y5 Y Th dict =3k _ getitem_ () F__len_ () € A YAl

t = <
zZ3)o A gAl delo] B 715 AR 7] u Rl Alg Aol et miF oz HFH k= Ao Fo
SHok 8] .
collections.abc.Sequence FAF Hlo]A F#lAaE_ getitem () I len () S golA
A ZB3 e H o] A~E AHosE=]|, count (), index (), _ _contains_ (), _ reversed_ ()
F7HgUth o] &34 AEH o] AE FHS F S register () € AMSA BAH R SET 5 9
S

set comprehension (3 A=A A) oJEHHE = 84 DAY LFEE At 235 G2 %
#et= 438, results = {c for c in 'abracadabra' if c not in 'abc'
Qe AT (7, 'a'}E AP TIh comprehensions & FEAIA S

single dispatch (A2 t]239]x]) & o] 3u}e] AL Fof 7|23 ZAHE = Alvl g g tagx9] o
FE.

slice (E8}o]2) HE A|A2 o QHE 23t A4 Setolas ABE AT HE H7]H S AHS8A wsY
th. variable_name[1:3:5] A&, [] ¢ollA] o2 e AE S22 LUtk &S (M B
ATYHE) BV|HS YR H O Z slice AAE AT

special method (5 WA E) 3lo]w o] o o AXS, HA 22, AdTu] ZAHOZ TEF = HAE.
olF HAEE F Y UER AZEIA L= ==
TAZ BEAA JdHFYTh

statement (=) TF2 A E (ZE9 “E5F (block)”) & FASIE FEYUth 282 2384 oAU 719
ZEEAEEE Y VA 2 E FY g Yt 7F if, while, for.

text encoding () A E 2137 YJ) 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.

- DX
o

2 o

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” .
text file (I 2E 519) str AAE 3 & & Y= 9L A4 $F, A2E 91D 2 AA 2= vholE A3 |

NHAEYS AN AT Ak Y S AT el Gk HAE HIY o2& BAEBE (p

= 'w') 2 49 349, sys.stdin, sys.stdout, i0.StringI0 & AAEAE & 4 95T
pEESEREEERENRERE TR =3

FAE) wEE () U F20F3E () Al 7
| = = AT 3tA = FA R, of 2 7HA] o] f-of] A

HoEdR AN E 9T L 5

triple-quoted string (A% u}-& & =
xR YA A E
olaAl o]z 5 2] 9k Fr2uw) R
BT g £ 22 + 9J=d, 52EHS LU 53

H

X

AN
type () 5ol 4 A o) B TR 0] o] F
H

N
ofr

i=]
=
o

pas
a

S50 AA QA B AR BE A= o) A5 Al
B class_ OEPREER AAAT S U7 type (b)) E B F YFUTh
type alias (% o Q| ol2) §L 4B th sl WEoi A& o Folo].

il
2

Foldelolae @ AES desste dl F8US A S
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def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass

o= 2ol o ¢7] 44 we & dsdth

Color = tuple[int, int, int]

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

Q
type hint (3 3 E) W, Se2 ol EZRE W g w7l

& U kg ghe] s = S A A s o mH

o] 4.
Y e A ALgo|y Fhol Mol A FAE A= SFUTh AT, B A 3 A4 =40 §-8310 IDE
A= AL YAEFE FHUT
A9 MEE Ay, A9 W, P2 oEfRE 9 49 3 I EE typing
get_type_hints () & AMg3Fe] AA AT 5= QlHUTh
o] 71%5& A% 3t typing T} PEP 4845 F R A 8

universal newlines (FFUHA & 37) O3 22 AES 2 F £2] 2o =7 A3, HAE ~2EH S J| 4
Sl S YA NS EXF A '\n', 9= B '\r\n', d A N EA] FF '\r'. F7}H
Aol #a| A= bytes.splitlines () 2k o}l 2} PEP 278 9} PEP 3116 & H A 2.

variable annotation (14~ o] = g|o]|A) W4 = HE o] o] - H|o] A,

Ir
oy
£

[>

2

fut

0

Mg Fo A OB HE o el AL T th & A A Tk
class C:

field: 'annotation'
W5 ol Elo]He AwH o @ FER ASHYTh A o, o] W4t int g /M Ao® A
gk
count: int = 0

H o] mH o] £ -2 A A annassign ol A A g o
o] 7l5& AW T o] .o H o] 4, PEP 484 € PEP 5262 2314 8.
N

o) AHE A} S8 mw I o], 22 A2Ho) A AW & ThE o)
§ z2aREe] S FFE 74 LoBA, shol W ME 7 A5 A AL G o] = et

=.
-
=
=3
g
=.
5
5]
=
3
o
=
-
N
N
ox
ot o
o,
<l
r‘s\-’-

venv & HA L.
virtual machine (7} 7] 74)) 2z Egojwto g A ojH HFE. sto|p o] 714 7| A= violE = AL # 7}
g3l nlolE =8 AP

Ptk o] 222 oj3ky ZEZEA “inport this” & LW BV

B I T
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APPENDIX B

O] dHAMo]| 25}04

o] A A= reStructuredText 22 A TE R Z1 o2, gto] AHYAE 93] 53] A ZH A A7

Sphinx & A& g5 U th

ArgA et ol & AT EA QA NE2 Fhol ApA &} npI A 2 A 07 A F AR = Ut 7] of st
ATk, ZHol ol 3k A reporting-bugs 3| 0] 2| & FALSFAA 2. M 22 AHAE /\}XP% AAG g7t
YH

e RS B 7AE S YUk
o Fred L. Drake, Jr., Y2} 3to] ¥ AW A T Jgo| Zdzto| 2 B2 Zdl=9] 27}
« reStructuredText 2} Docutils 22¢] EE HFE = Docutils Z2 A E,

 Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.

2] 9 gtold Al 71 FUth 7oAk REA A

shol#o] o g WA AWAE 27 B AL Fold AFUE Y A7} 7)of whE Tk - ZHAF T
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appeNDIX G

AALRL 2fO] Ml A

C.1 AZEQ|0{2| A}

o] 2 ABCzl= dojo] T A A2 A v d #X 9] Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
%) 2] Guido van Rossum ]| 2] 3l 1990 dth Zubol] TS o] H5Uth spojols thE AHEE2] W2 33
235 A 9, Guido= 3ho| W o] £ 8 AR Fof JlF U T
1995 d, Guido+ Virginia 2] Reston ]| ¢} Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston.va.us/ ) o A Iho] AW B PG ALY, o] RollA o WA AZE A E SAAF YT
20004 5 %ﬂ, Guido 2} -‘ﬂ-ol é‘ﬂ o A 7] 9HEl 2 BeOpen.com 2. 2 & 7 4] BeOpen PythonLabs €12 A A5 Ut &
2 3} 104, PythonLabs ¥ -2 Digital Creations(& A Zope Corporation; https://www.zope.org/ ZZ) 2 =754t}
2001 4, ,ﬂro] HAZE %’rﬂ 01 A (PSF, https://www.python.org/psf/ Z2) o] A Y= A5 Yt o] &A= slol#
FHA A QA E 4273 E 5E3] A HE vl g 22 Y Yth Zope Corporation2 PSFe] &9 3] 4 9yt

2 E slo] W vz ) ’\/\‘?J‘/]D]'(J”H 4o~ Aol o] ths) A= https://opensource.org/Z

=}
h=4
©). Ao 7, UEE (A 9 ARE obdUTh Fho] A Wl £ ¥-S GPLF T 3HF T o2l o & Tha
W E L 8 ok AU ok
TR, o E 3T T & AS Kt GPL &7
09.0~12 | n/a 1991-1995 | CWI yes
1.3~152 |12 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.13 2.1.2 2002 PSF yes
2.2 o] A+ 2.1.1 2001-# A | PSF yes
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F3: GPLY} EFATH: 2L 927} GPLE o] 42 W Eohche 21
eho] 2 GPL3} 2e] ol e o] WAL 37} 248 BEA 9 £ 48
S8 ehol Mt sho] W3} GPL Stof REH ThE 2 mE oS AYT 5
oLt

Guido®] A= 3}of| o] Wi £ Z 7hsstAl e W2 o7 A BAAS o Al AAFEH U T

Oh

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

r

shol dol BEHE UM 4z eg o] o T2 zho] M) A
2E9 3 g Uth ol el at ehol Mo BEA T 52

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.9.23

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

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

3.9.23 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 3.9.23 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 3.9.23 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 3.9.23 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
3.9.23.

4. PSF is making Python 3.9.23 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
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT..
—THE
USE OF PYTHON 3.9.23 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.23

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.23, 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, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.9.23, 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.

(THS sleTATol A1)
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This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

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

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

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

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

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

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

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

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

(= el ATT A
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THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.23 DOCUMEN-
TATION

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

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3.1 24 EQIAE

_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A U] &
We BEo e LES ERPUT 0L Aeh mEe] A2 vk $7 Atk

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,

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

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

C.3.2 A%

socket REL2 getaddrinfo () & getnameinfo () +E A&t} o] &2 WIDE Project, http://www.
wide.ad.jp/, oA L HE 22~ I 2 FYFH o] dH5Uth

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. Zgt=l AmEQo{of CHEE 2lo|MIA 2 59l 65



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

Python Setup and Usage, £ A| B{% 3.9.23

C.3.3 H|S7| &3 MH|A

asynchat ¥ asyncore BE-2 thg3 22 39 AHgS 28§ Yth

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

C.3.4 #7| &z|

http.cookies REX thg3 22 £ AHeE 283

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

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

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

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

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

C.3.6 UUencode & UUdecode &4

R ES ST 2L 39 AE TRk

%

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

(= sl ATT A
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version is still 5 times faster, though.
- Arguments more compliant with Python standard

C3.7 XML EH Z2A|XN S&

xmlrpc.client BE-2 b33} 22 £ AFgS 233 T

The XML-RPC client interface is

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

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

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

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

C.3.8 test_epoll

test_epoll RES 0h 3 28 9| AL ZFFUTH

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

(THS seTATol A1)
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MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

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

WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select 252 kqueue Q1E 3] o] 2ol thal The 3} - 39 A9He EFE UL

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.10 SipHash24

3¢ Python/pyhash.c 9|+ Dan Bernstein ] SipHash24 <11 2] < 2] Marek Majkowski @] <=8 o] 3£ 3} of
Ut of 7ol bz 22 8ol Eglof ATk

<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>

(THE seTATol A1)
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Original location:
https://github.com/majek/csiphash/

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

C.3.11 strtod 2} dtoa

Sk C 3F4= dtoa &} strtod £ A &3+ 3+Y Python/dtoa.c & @A) http:
/ Iwww.netlib.org/fp/ ol A 2= David M. Gay9] Z+2 o] 9] std oA FAFH A5 T 2009d 3€Y
16gof 2 A& sl o= th& 2 AZE 9 ol Al FA 7 28 E o 5tk

C double ¥} FA+E 7He] H S
[e3]

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

*

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

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

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % o

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

*

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

C.3.12 OpenSSL

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-core@openssl.org.

OpenSSL License

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

(THE seTATol A1)
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Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

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

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

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

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

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

L R S S TR R N S N S S SN S S T SN S S S S N S N S N S S R R T T I R S S S S S ST SN S N S N .

Original SSLeay License

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

(THE seTATol A1)
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This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

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

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

the code are not to be removed.

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

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

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

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

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

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

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

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

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

pyexpat &2 T 5 ——with-system-expat & FAFA o= 3, EHH expat 22 AHES AFR-3} o]

dEgych

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 FF2 W EES ——with-system-1ibffi 2 FA3}A] o 3, ZFH libfli & AHRE-S AFE-31

ey

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

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

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

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

21ib B0 Al 2 E o A B H 2lib W o] L5 @ 25 o] A M=o A2 5 §low, 3 glib 4 AR

Agstel et

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 &3] AFEEH = S| A] Hl o] E2] 3L cfuhash Z2AEE 7|wto & s}

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

(THE seTATol A1)

74 Appendix C. A2} 2fO|MIA




Python Setup and Usage, £ A| B{% 3.9.23

R s S e e P I )

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

C.3.17 libmpdec

_decimal REL2 YE=E ——with-system-libmpdec & FASIA] ¢+ 3F, E 34 libmpdec A2~ AFE-S

Ahgste] =P ok

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 EH|AE ARIE

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-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:

* Redistributions of works must retain the original copyright notice,
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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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Copyright © 2000 BeOpen.com. All rights reserved.
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Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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