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CHAPTER 1

02
o
Wy
=
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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-u

-V

HA] FZL)3LE HUT o] A2 PYTHONHASHSEED 37 W7k 0 02 AA A Ao &347}
AsUTh A F2AA 3= 72 AR 2 G431 E 7] wjE YUt
ol WAL sho] Mo A=, o] FA o] S Al F-2RFHE A A, str} bytes A S| __hash__() Fke] o
ST e 9T E “ESEGal)” FUTh N gtol W L2 A A Yol A A2 FAFHA T WHEE =
glo] 2 A Tkl = o:ﬂz?jL A5yt
HA F2A S A A AEE P o2 gy e FAY A5 H A 0m2) B EE ZEF RIE
EAHA AR ti gt B S5 AlFat7] 98k A YT A g W82 http:/ /www.ocert.org/advisories/
ocert-2011-003.html & XA A L.
PYTHONHASHSEED = 3] Al A|= A= 8lo] A TS AA3F 4 9l A )
WA 3704 WA o] FHL2 B+ FAIEHA G5ttt
WA 3.2.39] F7}.
A% = site-packages === & sys.path o] £7}84A] gF5UTh
o B
PEP 370 - A8 X} site-packages t] 2 & 2]
site 259 YREESQ} o] 50| £RISH= sys.path & Alo|E o] &3 225 vl &4 3yt &=
gtsite 7t UFo BAH R dXEF njk o] 225 AT UTH (A7) E 9 site.
main () & TESA A L).
stdout 7} stderr 2 E §-& W 7 {512 I F v th o] §4 2 stdin 2E Jofl= FFS v XA g5
Yt
PYTHONUNBUFFERED & ZZ3}A| &
WA 3.7 A ¥ 7 : stdout 7} stderr 2 E H | HIAE A F-2 o] ¥ ¥ H A syt
2ol 2784 UH“}D} HAIAE Q4fste], =9 A (L H ol W 2 E)E ZAFYTE F 9
FoAE (~vv), BES AT o] AALE = ZF 5hd e ﬂli HAAE A FUTE T8 A 25 FE o
o3t AW A ZFU T PYTHONVERBOSE & FZ 4] A S

arg

3L Alof. shel o] A A= 7R
L w| Al A o] A2 D}%T} Z5dnh

file:line: category: message

AEAoR 7 AL BASE 7 £ Auirk & 94 A4 F T o $4L AT A4 MES A o]

gk,

o5 —wgAe]l FAA = JdFUth ATt 7 ) o] de] FA XS npAeto 2 G X et w49
Aol PP UTh FRSHA F2 - FHAL FAF UG (BHA v H 29 A7t 3 o {FESHA
0k FAol &gt Fa WA A 7 2 EH Y.

741l PYTHONWARNINGS 37 W42} sto] 2 2 2 130 oA warnings &2 AHE3l A Aol &
FE JdHFUT

NF G AL zz A REE BRE AU B2 A E AAS AL Y (28R god

1.1.


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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-X

-Wdefault # Warn once per call location
-Werror # Convert to exceptions
-Walways # Warn every time

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

QBI/E]. O]%% ‘OE]_%]'% %OE]. —/r— 9%]\:]7—- (O:ﬂ) _Wj-; _Wd; _Wa; _We)) ?J.E1 E]Ei = O] = ;G J 1_. C"Bl/‘l_:]. O]%EE
2 warning-filter 2} describing-warning-filters & &2 3} A] 2.

o A WA &S A FolA, e 019 F49] #lemd & AHEE = A FUHh ©] A2 DOS

chabeh 78 57 402 9191 o ok o] Q15U Th CPython & WA T3} € b5 B G Al itk
e —X faulthandler &= faulthandler S &43}3 )}

o -X showrefcount £ ZZ I o] ZUAY U5 A Z | A Z+2+e] 23 Sl A, & A=
S5ok e R BT 48 ZATTh ol AL 0¥ T WEo] AT 253

2}

e -X tracemalloc 2 tracemalloc BES AME3lo] Ftol A flR g & 245 A &3
VNBAog A A2 =Y A A EFolaMo) A AH Uttt NFRAME = d 2] EF o
2 Sl 2 28-S A e M -X tracemalloc=NFRAME & AFE3IA Al L. AAM S HH =
tracemalloc.start () & ZRIJHAAL

e —X showalloccount & Z 2130 Zdu] JH 2 Tdrts
vlo]# o] COUNT_ALLOCS ©] 2] | Ael 2 A= S ujj vt

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

« X importtime & 7 JEEZ} duh} oo APEA HolFUTh BE o2, £ 4 AHEHE

YEE 23D, AHA Al 7*(qu YEZE AL S AT tF 2= & 220304 &9

] MA g Yo FoFAAI L. utA 2l A2 H L python3 —X importtime -c¢ 'import
asyncio' YUt} PYTHONPROFILEIMPORTTIME = FZ 3 A L.

« —X dev: CPython®] “/4 B =78 BA3laI A, 7| B A2 B35 7] 0] 5 v 2744
ARA ANE EQFUTE TEL 2ul=w ARGy v A ek A £ eFofof Stk £A1 7}
AAH QL Wer A28 AR HAFY T AL BEe] Eohe e 25U th

- —Wdefault A ¥, default 41 TEE F713 .

- w2 @A Y1 £5 A APt PyMem_SetupDebugHooks () C @& F238HY
/\]_CL.

- 25 Ao FolH EFo|aM S P2 EE faulthandler ZES &
- asyncio T{¥ 1 R & & &3}t
- sys.flags 9 dev_mode 9EBHEE True & A}
- i0.I0Base HY A= close () 99 E 21 YTt

e —X utfg8 2 29 AA © Ei FH o] A& 93 UTF-8 R EE A 3}st0], 7| & E?ﬂ A REE
WA F YT -X utf8=0 2 uﬂAWOEUTFs cE R Y (22R god s o e
EAstE w2 Ah). A S 141%8 PYTHONUTF S8 & R3] A L.

e —X pycache_prefix=PATH+ .pyc 34L& F= Eg Ao N AH t]AE B E FEZE 5=
By Efo 255 Fth PYTHONPYCACHEPREFIXS. FzEAA L.

S
Lo
d
<
k)

Zm

rz

=
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n@

%3 sys._xoptions AU S B9l 99l e AT 232 5 AL o,
W 32014 WA x & Ao] 27k g T

B A 3309 7} -X faulthandler SA.

B A 340 &7} -X showrefcount 2} -X tracemalloc 2.

B A 3.69] 7} -X showalloccount 2A4.

B A 3,70 27} -X importtime, -X dev, -X utf8 4.

B A 3.89] 37} -X pycache_prefix M. -X dev 3L oA io.I0Base T A} A close ()
e 21 Frch

WA 3.8.149) 37}: The -X int_max_str_digits option.
114 AI2sliME 2t El= M

-J

Jython o] A-§-57] 913} of o= 15U ok

12 87 A
o] &7 UL 52 sto| Mo 2ol 43S 1, -EQ}-10]29 HE £ 29Xt A HegUrth. FE535H
HE E 29X 73 Hgo] $A5= Zo] A Yk
PYTHONHOME
2 shold golneee AN AAGUL. ALFow, selHmeet prefix/
lib/pythonversion 3} exec prefix/lib/pythonver51on ol A AME =4, prefix &
exec_prefixw= A JE&A gdg g o), &t} 7| EZFE /usr/local ‘?:]1/]1‘/]—
PYTHONHOME o] bl tld e 8|2 AAE W, 1 3L prefix 9 exec_prefix S EF thA g th
o] =] th5l = 7k A A BB W, PYTHONHOME & prefix:exec_prefix & AATAAI L
PYTHONPATH

BE A 72 AN A2 E B AFYTH F42 A9 pATH.@rﬂ*qn} o]—l/]— ol Ao tjEE g A=

“:‘01 os.pathsep (1E %ﬂ,vﬁ_ﬂl*ﬂ% —i:'—%, EfoAE AR ER) 2 FEFUTH EA6HA]

2= HdEgs 283 FAE YU

Akt e g o, /N8 PYTHONPATH AE = ¢ 9to| W RE (22 T+ F

st zip 39S A2 5 AUt 33 RESp Aol JEED & gt

712 AN A2+ éi!ﬂ &Aool AUk, WA O F prefix/lib/pythonversiono @ Al &gt}

(#19] PYTHONHOME & 2 3A| ). A PYTHONPATH o 78 Yt

QoA ARG )= Ol B 5 o] 2 24 S A= pyTHONPATH Skl 24 Aol 27Tl el 7k AH

Ut A4 Az ol =239 YA sys.path A5 243 5 ST
5

PYTHONSTARTUP

ol Zlo] ¢l 7 = L9 o] Fold, A WA =F2EVFTh3 REof TAIFET] Ao, s | 2Hd 9
stol A Welol AP ULk o] 39S 313 Welo] AP = Azt 2L o] o)A AW H 2,
A9 ALl I AL 2 A 9 AANA 1ok 2 AT 5 AL o] BN A 28
ZE sys.psl Fsys.ps2 ¥ E sys.__interactivehook__ T v}E & Y 1:]-

filename QA A} 2 ZFAF o] Ml E (auditing event) cpython.run_startup< WA A Yt}

1.2,

o
oY
rE
1>

©


http://www.jython.org/
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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
Hlo 914 b BAGR ARHW, d AL AGFHE A% BH U J5E ARAA, - oje
A4 sk 2% 2

PYTHONINSPECT
Hlof 917 ke BAGRE AAHA, i FAS AHSHE A% 2E U

ol et 220 F8 A AALREE AAEH7] 93, os.environ & ARSI A] Sho] M T T of of 5

m

Q1 2} gl o] ZHA} o] Wl E (auditing event) cpython. run_stdin& YA A Yt}

) A 3.8.200]| A *H 73 : Emits audit events.

PYTHONUNBUFFERED
ulo] §1A) g EAGR ARHY, u AL AT A% 2HUTH
PYTHONVERBOSE
Hlo 91X e BAGE AASHYE, v §AS AATE A% 2HUTh AR AAHE v B oy W
A g sk A0 2
PYTHONCASEOK
AW, 5o W inport EA B4 BAE FAFULH o 2L AE$90S Xel A vt 25tk
PYTHONDONTWRITEBYTECODE
dlo] 917 e EAGE AAH W, ol M £ BES JEE T o) .pyc Y S 24 FEUTH

ot eAe AAshe AT ST
PYTHONPYCACHEPREFIX

9 A=, Shol W 24 B2 We) _ pycache T EE 2 iAo o] Ao 9 ve e e 2e)
01] .pyc 59E Utk o] 2 ~Xpycache_prefix-PATH &4 A A5 A3 55T

WA 3.890 &7}
PYTHONHASHSEED
o] M7t AAE o] QA ALY random &2 A AT W, str} bytes 2 A 2] S| A] A Zof] G TF AFR-H
ek,
PYTHONHASHSEED 7k RS2t 02 AR W, A 2291517t A 85 = 39 hash() 2 BA 7] 9
THANERE ALY ey
AL Az E A 3t A as
2 ZA| A ZHAE T A S 3 %3]-5_%’8]
2 [0.4294967295) W91 0] 41714 0] of TUIT. 7H02 A A5 S Al F49) 847} ul B4 sk ek,
H A 3.2.300] 7}
PYTHONINTMAXSTRDIGITS

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

[l J}u

10 Chapter 1. H™H =1} &34



Python Setup and Usage, £ A| B{% 3.8.20

WA 3.8.14 7}

PYTHONIOENCODING
AE Z B E A al7] Mol o] Ao] AA W, stdin/stdout/stderr o] AFEH = A7 J LS A gt £
2 encodingname:errorhandler ¥4 9] Ut} encodingname ¥} :errorhandler 282 &
A& ALgo]H str.encode () oA} -2 o v Ut
stderr®] 3%, :errorhandler &2 FAIFYTH A 8] 7] & T4 'backslashreplace' YT}
WA 34904 M7 encodingname 82 o] A A=A ¢t}

WA 3.60) A 7 : Windowsol| A, PYTHONLEGACYWINDOWSSTDIO & A A SFA] &= 3l, U3
Hoo A o] 4R A AH QA o] FAFULE £ 2E-|Z S8 gvd M | 3 =
QS WA kFUTh

PYTHONNOUSERSITE
AAE Y, sfo] M A% *F site-packages =IH= = & sys.path o F7}5HA] k5T
o] B7):
PEP 370 - A}-8}9 site-packages T] 2l €] 2]

PYTHONUSERBASE

python setup.py install --user oAl 42 * site-packages =|Z1= 2| 9 7 Z 2} Distutils
A2 AR E A A AR E = A T sIe1e === R & oo

| B7]:
PEP 370 - A& 218 site-packages T] &l ] 2]
PYTHONEXECUTABLE

o] 73 W47t dAE W, sys.argv (0] £ C AEAS B3 B2 gLl o] groz A gt o
OS X ol Al gt 2H-5 ot

PYTHONWARNINGS

Warn once per call location
Convert to exceptions

Warn every time
Warn once per calling module
Warn once per Python process

PYTHO
PYTHO

PYTHO Never warn

Z}A| & Y] &2 warning-filter 2} describing-warning-filters & 3% 3144 A] 2.

PYTHONFAULTHANDLER
o] 7 W7k nlo] YA S FALYE AW, faulthandler.enable () o] AlZ} Aol 3&F
Utt: go]H Efo]AWlE T Z 3= SIGSEGVY, SIGFPE, SIGABRT, SIGBUS :I_ﬂ SIGILL Al1gd

A 71E AAFYth o]+ -X faulthandler 43 55 FUch
WA 330 37}

PYTHONTRACEMALLOC
o] 874 Hg7lv|o] JA e ExEE HAAT Y, tracemalloc RES ARSI Fho] 2 g &
T FAZ ALY Hpo g2 FHY Eojadio ARFEH = HY =8 d SHdUTE dE =
o], PYTHONTRACEMALLOC=1 2 7} ¥ 29 Z & 49k A Fs ) AFA| g A B = tracemalloc.
start () & FRIHAIL

I~

1.2. 84 Hp 11
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WA 340 7}

PYTHONPROFILEIMPORTTIME
o] &7 W7k ujof A Prx}cdi AA =, vfo ]”ﬁ% Zr JxE A= A HoF YT
o] = “ﬂaﬂ Z oA -X importtime & AAStE= A} A3

B A 3.70] &7}

PYTHONASYNCIODEBUG
ol &#74 W7k uo] A 92 FAYE A, asyncio BEL YW I EE S A3

WA 340 27}

PYTHONMALLOC
ol A2 TIAS AHA L AT TS GAT
shol4lo] ALgsHe W =) BPAE APtk

e default: 7] & o2 g ii‘__,l—%}-x].% PAR-R 38R0 N

e malloc: 2 E 99 (PYMEM_DOMAIN_RAW, PYMEM DOMAIN_MEM, PYMEM DOMAIN_OBJ) ]| A C

2ol B2 el of malloc () T8 AHEFUTL

e pymalloc: PYMEM_DOMAIN_MEM¥} PYMEM_DOMAIN_OBJ ¢ & of| A pymalloc &2} & Al-&3}
11, PYMEM_DOMAIN_RAW % Dol malloc () &S AL ST}

EEEE RIS
. debug: 72 ]2 @A Slo] TW T %2 4K T,
e malloc_debug:malloc 3 Z A% U1 Z % X T}
e pymalloc_debug: pymalloc I} Z A9 01 =% A XY}
712 v 2 8] &2} 2} PyMem_SetupDebugHooks () &4 (Fho] A w2 2] &g Ao ti 1 &S A X
FUthE 2L
WA 37004 W7 "default” FFAE S5 UTh
B A 3.60] F7}.

PYTHONMALLOCSTATS
Hlo] YA 2 FAE 2 AW, 3Fo] W2 M 22 pymalloc 2] o] A E wijvich, 28] S8
ujl pymalloc Uﬂ g dAF o] FAE A gk

PYTHONMALLOC &7 W& /\}ﬁ%}@l C golB g9 malloc() THAE HAZE AFE3A L,
pymalloc A9 %M ho) & FA S, o] M= FAE YTH

WA 3.6004 M o] Mg oA HHE 2 AudE oo Ax AT 5 JdFuTh oA W
Az AAstd a7 sy ok

PYTHONLEGACYWINDOWSFSENCODING
Hlo] QIR ke FAEE AAH, 7|2 oY A2 QAT ol 8] REE 3.6 o] -9 3l ‘mbes” £}
‘replace’ & ZtZH H S YUtk 238 2] 9o, A} 7| Bk ‘utf-8” 7} ‘surrogatepass’ 7} A2 U T

o] AL 3 A3 A 71o] sys._enablelegacywindowsfsencoding () & & 8432 4 g5 YT
7} ¢
WA 3.6 7} A 3 2L PEP 5298 R 3AIA L.

rl

o
o

_l__

rO

1]

PYTHONLEGACYWINDOWSSTDIO
ol 9A e BAGR dAsY, A 2 AL 275
2A 7} ut-82 AR o)A B4 2E FE Ao A of whet A7

o MSL BE AEYe] 24 N E FEFE A FrldE A (

9718 A8 3A FHUTh AL FUnE
22 o wghch
£ volzz) A9 FAF UL

d =

o
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Ast= L ALL EAYE

| o 3

7HeA A=
?%%143}.
= /\47BQ 1), :@]—7:] 13:1_,_01]
AR 2ALo] 718 ¢ 2A Lol A} WA A ¢l ASCII

WA 3.69] F7}.

PYTHONCOERCECLOCALE
g0 o= S, F stol A
oF

o
_dqb
]

g8 HedS 2517 Ao LC_CTYPE M3

53 UTF-8 7] vk tjj <t
o] 7 AAE XA 431 (=0 099 e
A= A ¢kl LC_CTYPE Mol ths] HiH =
7]4ke] posIxX 2 A Yo, 5to] M CLI+= AH=
OS5 2ALE UEdE SANE FAHL Al =gk
e C.UTF-8
e C.utfs8
e UTF-8
olyst EAY WF F e AA S ol AF5td, sholA "ErY o] 27]3}% 7] Aofl LC_CTYPE
B TS A Z2 AL A A AEs] AP Uk o|EA A A=z E A4l e 22
Aol A== oh2 249 A4 FA 24 (713 GNU readline 2ol 2 g]) 7t & 5 & 2
o H3l, AAlHd A fﬂxﬂ C2A Lol old &3S 23]l ALUFE Ffol M #AHA 9] locale.
getdefaultlocale ())¥ Rt ol 2} LM A E (o] ZEM AV bol A JAE 2B HE A3
St=A o A QL)) B 5 " 9&’514‘3}-
olg s AL F sHE TSI (BAH =Y 9 FAIE 2A Y ZFA HAE S F3)) sys.stdin
3} sys.stdout o] &l surrogateescape 98] A&7 & A0 =2 & éﬂ?ﬂ‘\/]q (sys.stderr
=02 2A Yo A ™ backslashreplace & A& A UTH. o] 2EF A2 S22 HA4AAH
PYTHONIOENCODINGS AH&38to] thAl e 4~ 95U th
O¥ & 93}, PYTHONCOERCECLOCALE=warn < A AW, 2A Y A WA o] Do AL, 123
X3 FA AAS AT ZA Lol Ffol A HERY o] 271§}9 W] o 23] &4 Al stol WS stderr
Z A WAAE Yy Tth
w3l 2A L ZA Aol v &A4stE AV A g 2A LS 22 X ujE, # AA] ASCI 7]\ =2
A LA A PYTHONUTFE & 7] 24 Oiﬂ*@}ﬂ °ﬂ st L. Az %7} Al 2®l QA E] | o] 2o
H, T 712 75S BT v&A4 A Aok T
A4S

EH’; UTF-8 tJ Ao ASCIT & AM25}A 32
SHA Al 2.

P RPN

WA 3700 F7b: A4 |42 PEP 5382 Fx
o] &4 W7k nleo] YA k& EAE E A ™, CPython “7Hd R =75 EA 3}t ~xdev
of &t ol,

|

PYTHONDEVMODE
T
BAAL.
HZA 3.7 F7}
PYTHONUTFS8
2 273std, JE 22|89 UTF-8 RE7t 243 Ut o] REA = a4 =AY 24
Azd e o) 29 BAE 550w uTr-8 o] AL Tk
U EAL JAZHE L FAFH YT,
MR (EAY ARYL FAH L,

o)+ thg-g gk
'"UTF-8' &

=
sys.getfilesystemencoding () & 'UTF-8' £ 4}
Ueh.
FP O Z UTF-82 AR5, sys
S

7 &/43gd Yt (sys.stderr
a5 o)

. .

e locale. getpreferredencodlng() 2
3t4=9] do_setlocale W7l W& o} -8l 337} 9l
sys.stdin, sys.stdout, sys.stderr E5F HAE

surrogateescape °ﬂﬂi 18] 7]
A<

stdin I} sys.stdout
12 Z2AY QA R E9} ZFo] backslashreplace &

4

o
oY

1.2,
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open (), codecs.open () < 7| &7

e Oopen (), io. =
2 7|2H 02 o 13 swict o ] A7) AR SR, vho]y]
st WE ¢ E = ol B 7 A EH = Al o9 7 2 ey o

UTF-8 REoA & ~EY H AL pPYTHONIOENCODING &3] A2 4=

e RE HM QM] A AL R AAsHd, AHZ 2 HE 2735t &

A =2AL 01 # A Al ASCII
A WA ol

ol &4 Wvt A AAHA ‘3%2‘%1, QB 2] E
(PYTHONCOERCECLOCALE || A % wg 3}

LAY E Ay, 24
AsahA) A ehe @ A ZelH e A 2 A A

A&UT (18 2AY A4
oF o2 7} g o,
7% 279

H] &4 5he Ay

97
o 3970 314 Dok A A S 9 @ ABZ e H i RA o R UTF-8 REE S48

xutfs FMORE A ZHs P,

121 C|t{1 2 B

o) ML AL 22 ol He) B Ao A £t YT
PYTHONTHREADDEBUG

A=A, slolHe A~ g gy AR
glo] W o] ——with-pydebug Y= A

PYTHONDUMPREFS
AR, stolH 2 AH 2B HE F

S
i
glo] W o] ——with-trace-refs Y= FHOE FAT ¢lojofF Tt

1:ru
rok

S BT ol 2o el A A 2o Aol A, FA A

14

Chapter 1.

04 2
oo


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

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

15
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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://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
https://github.com/python/cpython/tree/3.8/README.rst
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24 TSAL|

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
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CHAPTER 3

O| A Zo|M ALE St |

H0

o] &4+ Microsoft A = -0| A Fho] A& AL uff Golop & A5 57 5 &of| 3 N8 & AFdhe= A&
EXE FUch

gRE] FY A2 Aujael D], AT 9ol A" XY gho]f A7 235 o] A iyt
ho] M-S AHE T 4 I E 5, CPython §2 5~d & QF 2 & vl 22 ko] tf 3 %E% A =22 (MSI 3 7] A))
S AFLASYLE o)HF X 22 W F 7 A AL AL AR 5= A Qe Z 2] 9} 2lo] B g gl ek
SHA AR AP Shol A A A& 718 ek AUtk AA] 22 a8 o i A A BE ARRAE
Al AT oo, & 200 2A w2 E 3l E=9 ZIP 5t o] Alg-d Yth

PEP 119 A/ ZE Ul &, sto] A ]2+ Microsoft 7} Z;H Z o] 4 A FE& = 202 7H3l+= 9%
ZHEZWHALFUC o] AL gho] M 387F(0]) Y=5 Vista o] S A YTS ST d=$ XP A Qo)
o3t slol M 348 A XA A L.

EFAM AFET = e A8 7IX] Ax 239 0] 9o, 747 g9 A o] 5t

AA A2 22202 BE FAH 248 X33 BE FH2 =2 A E go] WS A3l 7|}l A
7HE A3e F A gy T

Microsoft Store 9 7| A= 2~ A HE 9} 3| 7] A1 & A Y343 IDLEo| v} Th-2 7§ 84 & AH-&-3h+ o] 433 o)
ol Zterst A dUch 9% 100 QAT o2 22 IS SASHA k3 A A AAE 5
AFUTh E3 gpo| M} O EFE A ZE] 95 W At HE S ATy

a =
nuget.org 3 7] A &= A £ = %?{} ]é% (continuous integration systems)
3RS S2U=E AW A AT £ AT, Aol =%

£,
LH%W}%?}EWW%H%%%EE Woll W3k 7) ol A gk ko] W] H 4 3] 4 A e,

19
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3.1 MA dX| ==

3.1.1 AX| CHA|

Ul 7] sfol M 3.8 X 22 3RS Th2 2T 5 JYFUTH- 24220 ELL 64U E WA JHZEEE
A P3t= F 7HAL ) A A JEZE“(web installer) & 2r-& 27| 22 =0, Q3 24 A E A5 o= T}
TEEYY E}- Lzl A iila“(Oﬁllne installer) | = 7] A 2] of] -éﬁ?&%L 247t Jﬂﬂoﬁ Ao
A A 755 S8 AT °1E%LJJ Aol daFUrh HA F HEEEE I3t hE PH2 T2 §lo]
AAe71E %E'VW

=209 e A A

pul

1
I

F A R4 F e A 4 gt

f

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

ot A AEoly rtol e & A Alste H, °] A= ARg-ol oF Fu .
RE A22 A XS 43 512] ¥, “Customize installation” & A1 B4 3] oF gFu T}, o] 4%

. Bl A SR 5L AT Y S AU Th

20 Chapter 3. 2I=SX0|A TIO|*H AIE517]
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o 3}o] WL Program Files T] 2 ] 2] of] A X F Ut}
- g 3Fo] 2 2= Windows T & B 2] o] A 2 Utk

o AA Tl AEA 7= AHE 5 AdsUnt
glolHelgl=ulo|E I =g AMH AutdE 5 5yt

o AEstd, A2 Y e 27 Al A" pATH F7HE U T

A AT kR 18 S8 S A5 Th

3.1.2 MAX_PATH HA|St M| A517|

Qe gAE o2 F=2 Qo] E 26042 AT F U T o] o] Bt} 71 H 2+ 2 A (resolve) = X] 911 of &
7H AR o vl g o
In the latest versions of Windows, this limitation can be expanded to approximately 32,000 characters. Your administrator

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

ol open() &, 0s BE W U REY 2 F 2 7]550] 26004 H T} 71 A2 E WtolEo]l 1 g =&
.
A Fae AAT Folls, F7 Ao Do5HA sy

2 =
23,6004 W 7: 71 Aol thak A 0] shol ol A B4 FH L Th

3.1.3 Ul gio| dx|5}7]

AA Z2IFUINA A S T Y= BE FASHH SANANEAZT oA, 23y d X 220
Aol AFEAL AT A8 glo] o] AFE A AAE EAT & JAESF FUTh o] 54 7 7232
WA sH7] 18 UlE JAIsHA] g 488 5 sy

A 22 UIE %]f A3 #7131 sto] W E A5 o2 DX AW, /quiet S ADHAH Al L. AHEAE
AT AL AUHAA T IFEF o HE AS ZASHE Y, /passive = AL Al L. /uninstall
sAE AL H oA Xﬂﬂ £ 54 A]QQQW-E%EEﬂﬁ/‘]Qﬂ ?%’Q‘/]E}

e & 42 name=value ® AEH Uth 7| A value= WA 0 2 7|53 ¥ 243 H ™ 0, 7| 5=
gAststed 1 B+ A2 YUth AFS 7he s gAY AA 552 o 25Ut

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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o & Sl 7|2, A28 A o]l 4X & 288 AAT W, (oA AR FY e A) S FF S
A8 5 Uk

python-3.8.0.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 4 A5 UTh o @A e teshd 27] ol A7k A 1 AHE A ol 7 3183 A ghuiTk

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

(A4S P 5 AFE Aok o), A7 LY ALE AR AN 7L 9L ), A A
Foll IS4 2)

Aol s F42 43 547} 7 unattend. xml ol gt SHY & A FE 5
FEEZES AFFUL gol EYdHERZ AFIW, 7t53 A A=z WA
A BRI R

Aed 322 ok AUt o] oA 3k 2 o] A oAl 2F 2 %/ﬂﬂ% AR

<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 C}IREC Qo] Mx|5}7|

sholdel d¥ 5L
ddol B2+ YFYrh
7153 dA el He dEH %
FARTZ 5 AA T, BE 49 AAE S
Execute the following command from Command Prompt to download all possible required files. Remember to substitute

python-3.8.0.exe for the actual name of your installer, and to create layouts in their own directories to avoid
collisions between files with the same name.

python-3.8.0.exe /layout [optional target directory]

/quiet FAE A8t AP E BAIE 2 = dsUh

Atk ol M o] X, 4= A<l Programs and Features &5 53 7| 5& 7t AUY A AT
< 1! “Uninstall/Change” & A ® 3l {2 #eg] ==&

“Modify” = | 2 Bt~ o 75 FIHHAYU A ASIEE FUth- WA H

AZ AASAY A ASA syt o] REoA= Ax taEee 22 I8 &

ol A vlol A& A 3] A A T2 thA] A X3l oF )

“Repair” = A A A S ARt A X Fojof st BE LS &

Ytk

“Uninstall” & 3} o] -2 94 3| A A 3}+=tl], Programs and Features o] 2}l 3F& o] ¢Ql= 2% 9 2 glo] A H =

Al gyt

31, MMl X =23 23




Python Setup and Usage, £ A| B{% 3.8.20

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} Q=4 &<15 a1 “Python 3.8” E () $] 3+ Microsoft Store
A2 A Al 2. A9 3 <f o] Python Software Foundation o] A A Al = $1+=2] 216141, A ] g th

7 aL: 3ol -2 Microsoft Store o] A &4 F 2 2 Al g Uth ¥ &2 A Estete 8 S oW, 2t
H 7| A& A& stA] gk A YU

A F, spo] M2 Starto| A Zropa] A &S 4= QG UTH s, BE Y& ZFZE T+ PowerShell Al o A
pythonS 48 &to] AHg = AdF5 Uk =3 pipth idleS 48 3to] pip2t IDLES A& 4 Q5L Th
IDLEL Starto] A = 2 4= Q15 Ut}

Al 7HA B B v d S Huarel @A A 5 s Uth ol E £9], python.exe ¥ ofY gt
python3.exe %} python3.x.exe (7] A 3.x+= o ZEo] AlZ3e = &5 HAY YT 715 3.8). Start
£ 53l “Manage App Execution Aliases” 5 @] 2} &7 A2 H ol wAS Je Pt piptidleo]

[e]
A8 E python WA AN FHES sh Aol Ty
python -m venv® 7H4 374 & w511 A3}t AAAH o7 AFR3 4 9l tTh

z3)
o2 WA stol A& A X ekar pATH WSl 5713 S W, Microsoft Store ol A A &-8F= Zl o] ofY e} 17 9]
python.exe® }\]’*QL T AdF5UY Al Aol BA| 2382 H, python3.exeU python3.x.exed AFR 3}
qAe

py.exe AAE o Fhol W AAE AANAT, 71E A4 Z2aRozREe AAE AT

glo] W& A 7 3t |, Settings E & 311 Apps and Features & AF-&3} 7] U}, Start | 4] Python& 3+ T}-2 up-¢-
2ot eE 2 €51 Unimll £ 158 f4] A A ST o] 3ol 8 890 23 AAT 2 A7 A AA

H A9 7Hd 842 AAF A k5T

3.21 22 El 2H|

Microsoft Store j ol th gk A gto. &2 Q13), sfo] M A3 Y E o= TEMP &} | A| 2 E 2] 9} -2 3 9] 4] o] o gt
AA 227] AN Adte] g& 5 JdsUth A, A AR 7| SE Ut 23 HEV 5/ A XE =N oF
S, AA Ax Z2 a9 A A8 oF g

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

3.3 nuget.org 1l 7| X|

WA 3.520 F7}

nuget.org 7] 2] = Al 28 Aol sho] o] A A ¥ A e A4 ol B W A 280 ALg3Y) 9T Fa
 27]9] vhe] 7 $73 Uitk Y22 “NET § 3174 22 47| A g, W= ehel =77} 348 7] A ol =
187 45 g o,

2 A8 o T 41 HEE 8o nusetore® HHESIAL AL 2. T2 Shol 1l Ao Al FE e 2 ok ok
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nuget.exe W& & T3 &, o| & £ 9] curl ©] L} PowerShell & AF2-5}lo] https://aka.ms/nugetclidl o
A AR L2 4 YU of B8 ALS S Th3 3} 2ol 64| E 1320 = B FES shol Al 4
W20] 4718 U

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

# 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
Fzof Utk T, A7 A gAY E $F5 22 A ThA] AAFAHA L. B2 CLAIAH> s
Zholl 3t & HEFA kot o] AP A5 o2 P T Th

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

LEAAM A-E o2 3| T 2} Y2 E glo| B E%’J% S

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|

=
H, g iz 3 g, A" gAAED A 9 AXE A7) A& 23] AFE A A2~ o))
A (A9]) &A38 delgth 25 E}O]EH 2= ZIPol v 2] AodE i HA3LE pyc AR EFEH,

dll, python37.d1ll, python.exe W pythonw.exe7} 25 AlZH Ut} Tcl/tk (dlex} & 2
£ 54 958 Tl pip L 5ol A AHAL T8 A Gl

2 W AE v Eof| = Microsoft C Runtime©] 3= o] QI X ¢Fom o]E Al Fol= 242 2R 22 73 A3
w21 AR AL o o) A A A 2ol o 1] AAL YA A% S AT ol =& B3} 4E
OS2 AAEHAL 5 Yoy, Aa" E e oA ucrtbase.dllg ZrobA] AT 4 Q5 th

Z3.: When running on Windows 7, Python 3.8 requires the KB2533623 update to be installed. The embeddable
distribution does not detect this update, and may fail at runtime. Later versions of Windows include this update.

ceomgz g Hx =2 o] A oY) dul glo]H A xx]E
7) 9150 pipE AHEBHE A2 o Hl Eol A A U] 4| A T, 0] 7] Lo ¥l A4E u o] ES
ARk o2, A4} 3 7] A = ANEARTE AR ARA A IH ] EE A
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357 Aol HA WMATY TS HFT 5 YES
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ol wj ol AZE = F 7HA AHS Al 7 ofel ol AT o 3
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[l

=a9o) ARz 22w ofof Pt (“H T =
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gt

341 mo|M S =21

ol o g 2dd S8 2 I o] MEA AFRAZF I AM g A4St S & F2E fleyth o] A¢
W w2 E Abgsto] A A 37 A ol shej o) R MAS 23S 5 5y th Euty F e oF A
(EeE, drhg dEd o7 Hojof st=A)) o wheh, F 7HA 34 o] syt

E4 A 51dS A2 ARgstE W ok7ke] I o] F g A vk ARG Aol Al 7Ht s B S Al T
AR A old A A E AR sk, =2 O o] shol oM A E 1 QlrkE Wl e A7 Qs th ofolES
AR ol ekar, S AL WA A H S AT 5 glon std AdZ o] Al & FHE gtk thR29] B9, AHE A
ol dA = ote 29 WY £2 AHESte] Py Maing £ET 5 SlojoF gy th

o e e 2e3 gy = QA AE AR o] python.exel} pythonw.exe & A T3 vl ¥
sdolv A4 vtz 7M1 E Algste AdUth o] A9, &8 222 AA o]Fo] ofd sfojow
FEAEH, AR A AR FA o Fold ZrAlAY 9t A2 FEdste v olH e A T AT
T HZ A A =, 71 A £ shol W A ¥ 9t D3t A g H e = dAsto] JRAM AR S Y=
o FUnt S5 AHE A, &8 22 IS A1&SH] Aol A ARE AAFD 5 oA A7 AE
e ARl A+ syt

3.4.2 ulo|’M LHZESEZ

olE 8 TEe A 3-8 T2 Yol 55 o @ Fehe) 227 olol7k AL v, R sol 4 TS

UG RAOR AET 5 U ABHo R, PR 38 mE1RE HolEu TEE Ho] 9o,

YH 7} python.exeE $E3 AU python3.d11& AH AL ULLE F 4% BEF WZA wix2E 5§
e 2 FE3H 22T 5 Q= golA Az EHE AFstr|od T2yt

S EEPEEECE
u}

#Z CPython M| Z 90, 37} 7]%5¢ ZshE £4 8 A7 A7 A5 Th The-e Bol ALg¥ = WA
*8 7% 25Uk

ActivePython T} Z 2 314, A A, PyWin327 Qe X =2 0¥

Anaconda ¢17] 1+ 78+ 25 (7}3 numpy, scipy & pandas) 7 conda 3 7] ] & &] A}
Canopy B 719} 716} 7 £77} Q1 <29l sho] 1l £4] 87",

WinPython AbH M= 3 3| 7] 2 &} 9] 7] 2] WEE AR =77 2TH A= A& w2,
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3.6 LtO|NM F1d5H7]

Yol g mE)A st AL el SHA ARt W, AL P A IR /2 B3 W4E AFSE AL 1T
% LTk 82 22180l PATHS] PATHEXT 948 F 4315 §4€ A3 3%, ol & A28 8]
S AA AT NG S gk ole WAL s g B71H 0z ALGIH, Aw S & vhol 4l A
18-S e A A 2.

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

C:\>python

o)el g WAL AT Eaold AR = ZE F7h Aol AeH v, 2eol A A%E 2E 28 22190
Ao

WEE 713 ol fe o] 55 st 7 E gho ' s o], Al Folu 5720 A gt 71 5 s Ut
python.exe ¥ 35 U A6 o8 A% 52| 2/15t0] PATHE 4 oh AL 2 ukE B 49| shol o]
APH =5 5t IubH A HH ATk

1B 7 A E Ao 7 A se W, Start S Z 23} 31 ‘edit environment variables’ S M3} A U, A| 2]
%A, Advanced system settings S B 31 Environment Variables W & &2 gt} O] o) & /\‘FX]-Oﬂ A, AF& =212}
AR WS FANAG S AT 5 A5 UTh ALH WSS A5 H ARE o AT glo] 942 of
FUth (5 #AA%H

B0 S ASAMGE A2 UF Aol o|olBoln 2, patnE 442 0] ol /17 @2 AA/h LT
+9%un

PYTHONPATH G+ BRE ¥ A 2] ulo] A 29} o] W 3o A AL B E, AXF BE slo| A 9] {3} 535 =
ST U E oA e o o M4 E A0 PANAE o Fuich

o ®B7]:

https://www.microsoft.com/en-us/wdsi/help/folder-variables 1 =-9- NT2] &7 W
https://technet.microsoft.com/en-us/library/cc754250.aspx &7 WS AA 2 $A3}7] 38 SET H
https://technet.microsoft.com/en-us/library/cc755104.aspx &7 AT E JFH o2 4317 § 9l SETX H &

https: //support microsoft. com/en us/help/310519/h0w-to-manage-environment-variables-in-windows-xp
AL XPo| A &7 |+E Felohe 0

https://www.chem.gla.ac.uk/~louis/software/faq/q1.html 27 <> A3} 7], Louis J. Farrugia
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https://www.chem.gla.ac.uk/~louis/software/faq/q1.html

Python Setup and Usage, £ A| B{% 3.8.20

3.6.2 IIO|M AlSH mQl &H7|
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’C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.8

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).

£
SN

)
w©
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WA 3.30) 27}

Al °f : Az st paTHO] A S E5UTh A AHS 7S B E shol W Wi}
SRR, ofE Wo] AAH o] YA = TRA GeUth AAE AT 5 A FAsted, ¥
ZEZENA 5 ¥H S AP UAI2

Py

AA% A 1] sholAlo] A gs ook gt 4P Ao FRY S Jom, AFE 7B = A4
stol W oz 24 449Uk

o2 Mo ghojo]l AAHolglowd (& 501,273 38) Fo| W38 A AHE AL & 5 & AUt
Jpol W 2.7 A &8t H, tha W E S A=Al L

’py -2.7

AT stolx 2.x8] H A WAg Yok, thx M H = A=Al L

’py -2

220 M 2) sho] # 2.x7h A 2k of o BT},
ohe ol 27k EAE W, AR AR A e AG Tk

'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

7t

rigk

A
o

B A 3.50] 7}
A7 A A hol A WA

9%
virtualenv E72 A449) e ¥ 4] ez el 7} ok M B o] QE Z e B S
AFYTh Ao AEzelE S ARstelw P BA 2 W BABS AL, A ol MAL WA RO R

A QA L.
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2B ENNM

HAE Jo|d AT HEE 5o FA|IT- T2 Y22 F hello.pyehes 3¢S T Yt

#! python
import sys
sys.stdout.write("hello from Python \n" % (sys.version,))

hello.py 7} Q1= t] & E] 2] o A, o} W& S AP}

’py hello.py

HA spold 2x AR M HZ 7L AAE S & 5 dF U oA A WA £t 2ol AU Hh
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e /usr/bin/env python

=9 7kol o] 44 EF 37 AH, o] AL ALS R A zelE T

ful

9l |
oh. A 4% & 744 W He The 25y th

e /usr/bin/python
e /usr/local/bin/python
e python
o2 So], Az EY A AH| Zo| th2 1} ZHo] A 25t

#! /usr/bin/python

7|2 o] A ZolA AR FUTE f2ol A AEHES AR B shol W A3 Yo o]u] o Fol
ol A, 45 FIE oleF ~ATAES AA A AT 5 A5 UTh A=A fU20lH 482
~AYES AR, /usr 2 AASE AW E F 142 Aok T
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1_4

REZMHRESBAAHAEHA Tt EE A B )02 JuatsE 29 5 dsyoh =3
%l EWAL LTS QS5 ULE S /usr/b1n/python2.7 32E= 3248 E

NE Lo

A 3.70] F7b: gl W A 3 TRHE = 64" HUALZ 648 E W AS 2T 5 Jd5Unh = E WA glo]
A JE5YTY (2 /usr/bin/python3-64).

fust/bin/eny W49 AW Fol & ThE S8 & o] A5 UTh AAE shol W AE 22 EE 27 o
o] B4 sho] 4 A 512 PATHA A A4 F U o] AL PATH AL AL f Y2 env ZZ T
5 o] 3 o

3 stol A AEZe | AT 37 FAL ART 5 AFUTh A E Sof, e 2L Ay

’#.’ /usr/bin/python -v
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22 (major.minor) 3to] % WA ] 320 E 2} 644 E L H o] BF A X H 640 E A= FF 640 E
HAo] AsgUth o= 2 E}MHE A 8 BF 33 t- 32H1E Eﬁ%‘ 7Hs3hd A A =

o121 64 & shol 4 4§ A s Ag AT G WA D9l Fahe peol Ad v A a4
<A BAGO] (5, 320 Evh 64¥] = W Q] shol A} o3 AA 7 A ol A A LA E5a)

38. =R S mo|M X 31



Python Setup and Usage, £ A| B{% 3.8.20

NET 4 YHUTH. ANA AFHRol, AH A “32° 1} 64" FUAHE 14 A G <ol AHg5Fe] o] FAL
WA 4 A5 ych

o I FHol AAHA 97 oW, python} python2 B H-2 AXH H Al gho]d 2.x A& AHE-s)
python3 9 Eé 2 AXH HAl Fhol A 3xE A F YT

e python3.13} python2.7 W& WA o] &A3] A AH ] oA AL A F=x3HA syt

« PY PYTHON=3°]H, python¥ python3 B8 2% Al A X% zto| A 3 WAL A&}

e« PY PYTHON=3.1-320°]W, python &2 3,19 328 E £3 & A&3}+= ¥HA python3 W2 7%
F 2ol A9 stol M AHEFUTH(F W o] A= 91 7] w2 oll PY_PYTHON2 A& a1ejs] A ¢k 3k
F4h.

e PY PYTHON=3©]3 PY PYTHON3=3.1¢|W, python¥ python3 H 2 2F FTAHOZ 3.1 A&

ok

Rl

27 W Yol =, "A A /\}%?‘5}% INI oM 22 AFe 748 5 d5uth INI 3L Alde
[defaults]etal 8t 7] o] 52 A Py HFo|7t gle B4 W ZFUn (2L INI 9L 7] o] F
= & AHE TR =l v«l?ﬂ“*l ¢.) &7 Ho W2 INIatd ol A" A= A7 duth
o & EH:

« PY PYTHON=3.1< AAsE= AL t}eS 236t INI A7 53 oh
[defaults]
python=3.1

e PY PYTHON=33}PY PYTHON3=3.12 AA%l= AL t}&& £335= INI 3+ 3 553t}

[defaults]
python=3
python3=3.1
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TOH/H, o] 1..“!"-’] BEE EE‘rOlE A-ZH(C:\ F) ol AHEH t ZEG FEE] 8 AlnE
T35 of of g e}

o 27142 R 227 ZJ 7= HKEY_CURRENT_USER®} HKEY_LOCAL_MACHINE 3}o] H &5 9] o}afof
\SOFTWARE\Python\PythonCore{version}\PythonPath? s}¢] 7| & & A 2Eg ] 719 5
Stk AV EEoE 229 A% A g LA AFEE B9 Al 2 J2 7 sys pat
of F7tE =5 Fuch (F8 3 & AX 22 92 HKLM B ARS8 2 2, HKCU = YREA 0 2 1] o]
9-gol 91 3141 4.2.)

. &7 344 PYTHONHOME®] /A A= W, “Ito]H & o2 ZhFguUth 182 ko, v sbo] A A3
e H2E AFE et “H=vut3 wpg” (le\OS-py‘%pythonXY-zip) < Frol “glolH T &
Ut gfel#l o] HAE, sys.pathol 715 & &4 39 t@ g (Lib, plat-win &)

(ol

il
> rlr ‘DJ' o

=2 9]
— H
A ECE 7Rk 2 gtk 28R oo, A sho] A 27} A A E 2] o] A7 PythonPath of 4
TAE Yk
o Sbo] W F& 2HS 5 Qla, B0l PYTHONPATHZY R o] Q1A o1, aﬂx]zke 7] =S 2O 2 glo
H, A4 FEo 7|2 AZ (9 E £ .\Lib; .\plat-win 5) 7} AF&H Yt}
pyvenv.cfg 3t o] m ¢l A3 5}

w3 o] A2 =Tk

« homeo] A FR o] pyrroNHOMES] AARH A doW, & XS F2L uf vl A s

Az 4l o] 427k A F YT
ol RE A9 A% AT e 2aUTh

R L S s CEELEC RS E o)
o

+ python.cxe B 7% Shol 4 T E|?) (47 i) i PCouild T A elo] 4 4 )4 Th ene
E AT Ay AR 2ES D A LERle] By A2 FAD UG dALER S ThE 35
=239 4275 4 dEdTh
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)
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1
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Mr o = o

si
18 2539, Py_Initialize ()

S |H o8 SE34A L.

y_SetPath () Y (Fo]E) Py_SetProgramName () =

= 2

dldp 21 o

AH4l o] Ay st EOHH python3. dllolb}python37 dil
A
[e]

av}

Z 23| A python.exed A|Z3}7] Aol PYTHONPATHE A A Qo] A3 PYTHONHOMES
]./ﬂ }\]_]__

A A S AR = glod (9 E 59, AFR A7) python.exeE &

A= wk3 5k (Lib\os.py) o] A X Tl & e glo] Y=F A L. (ZIP 5
DAl SULE o £9] ZIP 5212 A H o F-2I A £.)
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AFUT e AL A A2 EE] 9 v 4 2 oF AF& A site-packages ol o] A 3] F & = Qloj A, A A
o

< F7}8l2 pyvenv.cfgol A applocal ¥4 Al AUt
C A Lo 4G AT W AAQ AEUFLE pythonxk.zipS FAHHU T
WA 3.65E 7 A]: Modules(PythonPathZ} ob'gyth ofefj o] HAAER o] A FH BES
importlib.machinery.WindowsRegistryFinder @ YXE & = QHF YT o] 3hd =
HEF3.6.03% o] A v Ao A &3t A, FFoll = sys. meta_pathoﬂ PYA Ao g F7}s)of
g /\_r_,:_ 01/\1/]1;].

gtol o] HE ZAE 7he o] A = AL FREE SHATH 9=k 173 750 5Tt o]yt
N2 A8 AT HE 2ol el 29} 2 2ol 1= T ] w5 T 203 snippets) o] ZA] T o

A5 EA B#F 252 mswin-specific-services o] 4 M= o] 15 Y th

3.10.1 PyWin32

Mark Hammond 2] PyWin32 252 13 95 54 AL S A 2E B3 Ut 97+ o3& Hst

e 7t 2gH Uth
o Component Object Model (COM)
« Win32 API &
« YAAEF
« OJHE 21
« Microsoft Foundation Classes (MFC) A}-& %} ¢1 €] 3] o] 2

PythonWin& PyWin329} 871 Al 5 = 418 MFC $-8 22 19Utk s 47} 38 48 4 9= IDE
DISICH

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

3.10.2 cx_Freeze

cx_Freeze is a distutils extension (see extending-distutils) which wraps Python scripts into executable Windows
programs (*.exe files). When you have done this, you can distribute your application without requiring your users to
install Python.
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https://pypi.org/project/pywin32
https://docs.microsoft.com/en-us/windows/desktop/com/component-object-model--com--portal
https://msdn.microsoft.com/en-us/library/fe1cf721%28VS.80%29.aspx
https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
http://timgolden.me.uk/python/win32_how_do_i.html
http://www.boddie.org.uk/python/COM.html
https://cx-freeze.readthedocs.io/en/latest/
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= Huld A AF A curses 7t 2 A G A2 o2 ASE 7] wfFoll, A= A& 2hol B
Y t}: Windows Console 1/O for Python.

WConiox BlAE AFR- 2} Q1B F| o] A S TE = o] A}85 = Turbo-C2] CONTO.H-E ] 3 ¢y th

3, WA 4~AE AR SOk G Th HA D ae] 228 TerESAY H4A

PN Ea o= 24 shol W e A2 W Est o AFLE = 75+ 2] 91 Microsoft Visual Studio 2015 & 2 =
&2 4% 22 A= o] 2P o] dFUTh of 3HAEL pcbuild P H e 95Uk

e = 2N 2o sk d¥F A B = PCbuild/readme. txt S QS A L

i
ox
fd
il
g3
)
:IOLL
>
i
o

uilding-on-windows & ZF2 3} Al &

Python + Windows + distutils + SWIG + gcc MinGW or “Creating Python extensions in C/C++ with SWIG and
compiling them with MinGW gcc under Windows” or “Installing Python extension with distutils and without
Microsoft Visual C++” by Sébastien Sauvage, 2003

3.12 J|E} EEHE

shol W] A& A Az Qe o] Ho AP W IR
RBEo= ). A A e BE ZAE e AA

o A= CE= A% A9 Yth

o Cygwin A2 222 vlo|A A Z P HE AAFEF A A3y} (= Cygwin package source,
Maintainer releases).

AR ARLE Ax 221 o] 9= ZPEZ 4 o8t AA| 8+ A B = Python for Windows S 234 A 2.

AEL T ALH A FsUtt (A A}
U 82 PEP 112 &34 Al L.

ov 3

I
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http://newcenturycomputers.net/projects/wconio.html
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
http://sebsauvage.net/python/mingw.html
https://www.python.org/dev/peps/pep-0011
http://pythonce.sourceforge.net/
https://cygwin.com/
ftp://ftp.uni-erlangen.de/pub/pc/gnuwin32/cygwin/mirrors/cygnus/release/python
http://www.tishler.net/jason/software/python/
https://www.python.org/downloads/windows/
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CHAPTER 4

Of ZIE AU M ZHO[ M ALESHY |

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

Mac OS X% A5 W] 2ol shol e A 402 e B f 2 EAel i shol Wk
S AFSHA W, IDES} 371 4] B2 Aok 28 A7 B Be 571 7550l Y

4.1 MacPythong& 35} MX|5}7]

Mm%XHm%ﬂ”ﬂﬁﬂ”ﬂlﬂﬂ“27§ﬂ+QQG%ﬁﬁﬂiﬂﬂLﬂNﬂEﬂmmwa
python.org) ol A 3}-0] 2 34 HA WAS A= itﬁﬂﬁ o} o] A 22 <=3} 8 7 A] PPC CPU| A
e ARt A A f A ntof el sho] =g ST S itk
M2 F AL 5 e AL o A7 vtk

« APython 3.8 folder in your Applications folder. In here you find IDLE, the development environment

that is a standard part of official Python distributions; and PythonLauncher, which handles double-clicking Python
scripts from the Finder.

o« Tto]l W A3 Fdy golBEPE 2= ZH YY I /Library/Frameworks/Python.
framework. A X 7]= o] A& A AR 7} %HJ‘:]' MacPython& A A3t A, o] A 7}X] & X
9 gHUth gholA @@4“%W&ﬂ%§%ﬂLNWMWMWﬂA Yt

o Zo A A&3 gfo]W Y =X /System/Library/Frameworks/Python. framework 2} /usr/bin/
pychona] 22 B ATtk o EAN A 013k Aol AR £ ZES ool AgSn g, Aoz 3t

At AAIS) A= <+ H Yt Python.orgoll A Al sho] W W& A A HTHA, FFEloll A= =20 52k
F7he) shold AAE ZHA Arke AL 714 &“4%%Eﬂﬂﬁﬂdﬂ o] ¥k 2% YA dh= 2 o]
Sk

IDLE] &= v}o] A Aol A2 = e 5T w57t TFE o] dFurh she]H-& &3] A3 o
oHA, o] A A oA AAFA 2 E Sl= A2z Al sl of Futh

E fYa EAZ oA Ftoj e Ad&ittd fFYa Ao A o]l ATHEE AP B2 glofof

.
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411 TO[M ASZES MHsH= W

Mac OS Xoﬂ/\ﬂ ,JFO] e /\] Z]"G]—L‘ 7}?&1— Z o wp O [DLE £33} 7t 3

rﬁ

AL s AYUTh DEEL

HMﬂﬂmﬁ2ﬂ4EMawﬁ4 A AAYES AW WA 2APES UE ARV D2
T} Mac OS Xof = fﬂ EE HY2 98 & 977, 2F NN E vimd} emacs 7} 34 Al FE Ut £ o
Mac th-¢ 3 7] 7} 2 8 &} v}, Bare Bones Software &] BBEdit L} TextWrangler(htip:// Www.balebones.
com/products/bbedit/index.html & 2 3}4 A] 2) &} TextMate(https://macromates.com/ & #2384 Al
)= 24994tk v d#H 7] 2+ @vim(http://macvim-dev.github.io/macvim/) =} Aquamacs(http
/laquamacs.org/) 7} 15 Y th

Hulgd Fol A 23 HEE AW /usr/local/bino] A AN F 2o == 3 of gt}
Findero| 4 23 HES A st F 7HA] Fd o] A5yt

« 23 Y EE PythonLauncher & T2 71314 A| &

o Finder J 2 & &3l oI5 £ "ﬂ%E(i% BEEpy 23dgE)EdEVE S S Z2OY0=
PythonLauncherE A H3l1 A3 HEE & 83}/ A] L. PythonLaunchero|&= 2T HEE
A& et & Alof ok E}"W} Aol dFUThH Opti -E 3]13’-0}”4 Bt T Eof thaf o] E AT
+ 90, B4 4% g A8siel Aol dow BAR S e

41.2 GUIZ AJEZIE AlGH5]7|

o] W& shol el of 2 o] 44 A oF & Mac
EZRIY(E,GUIZF Y z2ad) S
python t Al pythonwE A&-314 Al &

v}o] 2 3.8 4+, python©| L} pythonw £ 27 AHS & 5= I3 U T

S X9 T4 o] dti} YH U TH Aqua F F2 12} th 38
B 2AHEES A F3HH

41.3 4
0S X9 s}o] 2 PYTHONPATHQI- L HEZEGUYA T AL E BF 245X 0 Finderof A A &9 =2
I s o]y s A 7“" v EFAd], n

Al A Finder 7} o 2] 2 9] .profile©]l} .cshrc
£ A F7 W E YY) ~/.MacOSX/environment .plist ¢S & 37 Js5Uch AA U &2
of Z 9] 7]< E A QA1067S FRAHAL.

MacPython ] 3}o] 2 s 7] 2] A X of] T @k ARA fF W] &2, 57} sfo] 2 sl 7] 4] DA 5h7] B2 FRSHAA L.

4.2 IDE

MacPython o] = 3 2 IDLE 7] 3} 317 o] w}2}-& 1]t} IDLE AM-&-9f] o 8t 22 4 7] = http://www.hashcollision.
org/hkn/python/idle_intro/index.html ol A 2+-& 4= lF U T}
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https://macromates.com/
http://macvim-dev.github.io/macvim/
http://aquamacs.org/
http://aquamacs.org/
http://www.hashcollision.org/hkn/python/idle_intro/index.html
http://www.hashcollision.org/hkn/python/idle_intro/index.html
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4.3 F7} ulo|M 17| x| X|5t7|

27} shol 4 A A E AA S B AR WP o] 95U Tk
o 7| A = EE ol M distutils REE F3 AX T 4 JF YT (python setup.py install).

« @2 3}7] A= setuptools & ol pip & B3 AT = HF YT https://pip.pypa.io/ &
FzsAA L.

4.4 MacOllMo| GUI =22

Macol| 4] sto] M o & GUI ¢§ 22 28-S 24317 938 2 7k 34 0] 5 YrTh

PyObjC= o & 2] Objective-C/Cocoa Eﬁﬂ 3o 3t ato] A niel g At o] = YT = 7F A A9l
Mac 7}2He] 7] 2 g Yt} PyObjCeoll o) 3+ A K = https://pypi.org/project/pyobjc/ ol A} & 4 5 Uth

E = glol A GUIE71 O gRAZYPZ Tk = 1(https [lwww.tcl.tk) S 7]¥F e 2 3= tkinter YU T Tk
Aqua-H| o] E]| B AL o Zof o3 0S X HEZ Al&= v, 24 ¥ AL https://www.activestate.com oj] A
e kol A X & 4~ %IQ‘/W/} AR A WET S5 QG T

wxPython& Mac OS X oA Hlo]E] B 5HA] AP =2 Q7| Y= T2 A ZAZGUI EZA YUY 71 A 2}
4 W A &= https:/ /www.wxpython.org ol A A &g Ut}

PyQt= Mac OS Xo| A vlo] g oA A3 s = th& 7] v 222 SHF GUISA AU TE AAR AR =
https:/ /riverbankcomputing.com/software/pyqt/intro o] A 2t 2o S T AsUth

4.5 MacOl|AM TjO|M 22 =2 13 HjES}7]

Macoll A S99 sto]ldl §§ 22138 WjE3}7] 92 EF =7+ py2app 9 U Th. py2app?] A X ¢} AL-g-o]
o) 3 A} 8k A B = http://undefined.org/python/#py2app ol A & ‘_1?‘3;_ 2 9z th

4.6 7|} XI&

MacPython ™| & & 2] 2 E = Mac 3}o] W A2k} 7HEALE 913 253 A1 AH d Yt
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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http://undefined.org/python/#py2app
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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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https://wiki.python.org/moin/PythonEditors
https://wiki.python.org/moin/IntegratedDevelopmentEnvironments
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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
ro
ko
— e
rO
-
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Hzeole By e U Hel BUY BT B T B4 At Augo R S5k

def f£(...):

f = staticmethod (f)

@staticmethod

def f(...):

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
9} 2o Aol o HuAE B gyt

descriptor (A3 3E]) WA= _ get_ () o]y} __set_ () O]Ur_delete E AHojst= AAl. =9
Zol=dREN2AYH A, S B RE £I S0 A 482 2 St 5, ab 217
A ] AL o 9] 2 Al Sl 1ol ] b oF s o) & ek 4 A 2 2] St
b7 12 SHE, A OSTGE WA} SER L U220 E ol A sl o
Wat 22 ool B A, B, WAL, 22 AL, FAL WAL, 2 WA, 57 Fehs B2
59 BE 7158l 7128 o) 2 97 WME I

23 HE 9 WA =Eof th sk AFA 8F W82 descriptors o] W31 T}

dictionary (“/‘*%HED °‘4 o 71E el U5 /\1 71 A& vl @ (associative array). 7]+ __hash__ () €
_eq () HFINESZEE %7%’ A7bE = A5 U oA siAl et F5 Ut

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

key n mapped to value n ** 2. See comprehensions.

dictionaryview HAAHeE H) dict.keys() dict.values (), dict.items () WA E7} S8 F = A X
=< 944 e va} E5Uth oAEL 9AYE FEE ﬂh‘ﬂ FAYA FHE AFst=d, 9A

Qel7h WA o, B o) MekE manks S0tk A $E A0 2T e
list (dictview) & AFR-SFHA H Ul dict-views S E AL

docstring (S AE ) 272, 9, BEANA 3 WA B0 2 Yehte 2o BHY. A9 =0t 49
Wl FAE A w, A st elo] o) AAF o] Fel4t el $4, BEY __doc_ o] EHRER 4HY)
FUth dEARAS B ST S ong, Ao AFAE AR FEAA FagUrh

duck-typing (¥ €}0]3) SulE AEH |25 /MR A Adsted AA S S HA b 22T 28
;A D MM EY A ERREZT T EH AU A E UG (“LE| A [ Holal 22 ?ﬂa ke
“1 , AL 22 h”) 54T Y thalol dE o] ~E 70’*47‘—?;:’?0%4‘1 ZAAE T P AA A=
SO mA FAE NG AT IR type () O\ isinstance ) & A5 A
= AUtk (SHA T 9 Efo] g o] 4 | ]/\ 2= EEQ} T Aol frelsoF Fuh)
hasattr () ANV EAFP =202 94& S Yth

EAFP 3] 2tH t}= 8 A& 3}7] 7} 4 o} (Basier to ask for forgiveness than permission). ©] £3] & 4= 9l+= 1}o]
WP 2L, 2 7|U o ESREY EAE 7HEstaL, 2 7H8 0] S8 W o9& .
Z2-a5t a0 whE ALY L WO try 2t except £ EAZ EFAAAF UL o]l HaY L Ce g
W Aojoll A A3 AFRE = LBYL 2~ 7 th vl g Y T

>

expression (E@4) ol @ oz P31 A 4+ e BWA 22 02 By TAW, B4 IHY, ol F,
OJEPHE WA, AL, BLET BE e BT BA 2252 Hob 29 AYUTh T B
AojgltzAox, BE do] FAEEC] AN AL obdUrth while A3, RAANCE ST 5

o]
Qe 774 5ol Aith U] E B ol 2, A o of
extension module (3% 2&) C U C++ =2 ZAH EE 4|, alo]# 9]
Eot 4% Ag 3
f-string (f-£Atg) '£' U 'F & ol 29 FAE HHEES &8 “f-EAE ol REsd, 2 A E
ZEHE o 4Tt PEP 498 S H A 8.
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file object (3} AA]) 3tF Aol sl 3L XA API(read () Ywrite () Z2 HAHNES)E EHU+
A, wHEo] R v of whel, 3t A A= A A “4’\3”4 JJr°‘ ojy o2 A FA U 54 A (S
S0, 2= &9, Ad-vre Wy, 27, Fdolz, 55 Ul ANAE FAS = 5tk Id AA

%ﬂﬁeZhMMm&@meCE%GWMMQ%EE%%Q@

A A ) L AN G0l S S vhol el 32, 3= ufered) vho] ) 5,
= 5. o129 A ol 2k o wEAN A UL L A E =S FUAL PRE open
ESE o

file-like object (3} 5 AA) =L A A o w23 L.
finder (3}31t]) YxEE BES S 2] & ol Al =3t A

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 3} 7| AF-§-3t= 4 = QI E g 3kl

o AHA| 3 Y22 PEP 302, PEP 420, PEP 451 o U84t}
floor division (= U A) 71 77k A2 Y she 34 A, A4 A A4zt // ok dE

o, 28411 // 49 2 27FH AT AL *“82.75 =HEYT (-11) // 47F-2.75
2 Y9 3t -30] Hol| S 5oF gt} PEP 2382 H A 2.
function (842) T & Aol Al oitﬂ FEEHFELEY EFE. QAU 2 o)A At ALEE = e,

vt o) Al ol AFEE 4 S5 YTh v 7 ¥ S 9 v A = Q) function A E BA L.
function annotation (g4~ o] - g o)) &< o /| H L) ¥ESE %k-o/] o] = E| o] A

Beolmdolde duAoR Y f 2 NSt o8 Bol, o] P F A o AAE wol S
3 Hom e, B0 it 0 G B AS S A I

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

g4 o] - H| o] A B2 function Zof| A A g}
o] 7= AWt ¥ o] .oH o] 4 Z PEP 4845 X 8HA| 2

__future_ =27 A JdE el TSR] G A do VS5E
2E.

future_ BES YEEIL I HSFEL FeES 7oA, Al 7l50] AA| A2 Z Aojo 715
25, A e 27 0] 7)ol MR B 4 o

ol

rr

FHY 5 A2 3

M

tlo

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

garbage collection (7}4] %] $:71) ) AL83 4] ¢hi vl 228 whgah A Fhol WS 3 4
28 gAHDL B 5 3 7hul A £ A 718 Bal 7h A £ A S ATk 7Rl A £ A7)
ge BES A A Ao} =

olEEo)E & BelFt Ta. A A4AY Mol dAe @
BEL yield B4 S ZFATE Gl BEUT. o %5 %

3wl shba 7AW 4 Qg ch

BE A ol8 §48 7hel7) A v of ¥ R o A= AU d o] ol Heol ] & shel uith o w5t

oju)7} ek g Ao, AT ol AA LEFS YUY

Elole]) Aol 7t e 2
Ztyielde dAH L2 A& Tt I A A9 (A ds
w

a3 ge)E 71 gk A dl ol el ol el dlo] el 7} A7
N Aae 49k o vl U oh.

generator iterator (A 1] #)] o] €] o]
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generator expression (A2l o] €] EHA) o] Eja|o] el & Fel i HHA. £ W49} WS H S for
A% A AR i Aol Hlol ¥+ AW BV A HAUTh AFT EANL SHR FHE D

Fes By th

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

generic function (A48 34) ZE‘ | sl 7S oA g2 7Y g T2

o™ F& o] ALFE A= &
A= 29 5] o]F =3} functools.singledispatch () HZ# o] 8]} PEP 443% H A 8.
GIL Ao olgzZee 2 & HA Q.

global interpreter lock (%1 °JE1 Zee] §) g Hof 4 st A vt stol vio|E T & 5 AW EF

Y > o
éa w2
r>~
rulo
_>a

fru

v

ru

Bg57] A3 CPyihon QB 22 B 7F AHSSHE AU S, (dict 9 2L 28 P FFEL £
27 290l S A A2 5 Aol ol LSS gl Chython 7 A& ©EIA B o,
Aeizelg A7 S 4E AL AR AHE dpaEas) ) BEE B, HE 22 A4 7

HAZHE BB B R RS 5T ok

stA gk oj| B REEL, FF O AIMA T, } %—OMEM 22 A A AR A2 +HY
= GILS ¥H3te 5 A A AFUch E£3LV0E & ul & 34 GILS vhd gy o)
FHolEE

(@A o u A4 26 go @1‘—) “Ag e o] G2 -2 (free-threaded)” QB Z 2] E & W& 12}
St FAY =82 AT o)A XA, £ G Z2AA A9 A5 Astrt A7) wiE gtk
o] A5 ol E FES= AL TES A EXSHA el A 'er] H|§o] o Eo]Z 2 o' o AX AL

hash-based pyc (3] A] 7] ¥t pye) FE /3 A7) Yol S F 422 5L HF £ Al 7bo] ofd A& AHE
3= nlolE T = 7fA] 3} Y. pyc-invalidation & ZFZ 5HA] 2.

hashable (312 715) 117 218 2 el WSkA e S1A g 2 (hash__ WA =ZE G,
eAA TR 5 Yo (eq () WAEA BRIUD, alAl A5 ettt gk 2rha @

55 #Al 7b5 3 A2 E o] 84 gL Zofok gk,

A 7He -2 AAE gAY 71U AT BHE AR S 4= A B, o] AR FREC YR A
O 2 A g AHE ) Wy ok

g EE otelxe] B W AAEL A ZHeFUth (Bl2EY 941 e 22) 7hd AH ol EL
28R AF5Uth (FZ o U frozenset 22) 2 AH | HEL 159 24 50| A 7HsE wlj vk 3 A
7He BT AFEA o] Fej Al AdaEA AR EL 7 EAH 02 A 7HeFYTh (A7) AHALE A 9
talE) BF thE oy v as 3, sHAIF 1d () & FE e U h

IDLE 3s}to|#-& 93t 53 73t 37 (Integrated Development Environment). IDLE-2 3}o] %1 9] 35 wlj 322 2o
el = 71249 AR )¢ ez H & YUk

immutable (B¥) 139 < 2t= AA. £ A= 4 £4F, FE22 2dFUTh old AAES |
e 5 %i%‘%ﬂk M 2 A A A S whEoloF Futh MekA] ek s Al ghe] o oF sk

oA T2 Fde FUh dE Sol, 92l 7.

import path (¢ “E. AZ) A2 71030 7 AT E T REL 27 Y A= ALAE (EE AR AE
‘31)«1 = QEE S50k ol F4TY BEL ME ays.path 258 Suth 54 A 1 3 7] 7] 2]
Rn %E A7 A2 path  olEERERRE L £E A

importing (Y £¥) & 2EQ sto|y Z=7tthe REY sto|d Z=NA ALGE 5 AEF st At

importer (¢ EEJ) EES 7|5 5t RE S5 sk AA; S Ao 9l ol A} 21 AA J U

ZHa Qe JAH 2 H ZEZE A 0 &

dAfqd 9o, S A4 éﬂ—%%# A= AU TR AR §lo] ©A] python& A3 SIS (

FE o] ol A ﬁ@ifs% AR 758 5 J5UTh. A otolt] ol & AALSHA Y R EH 77 A
SottE = e R Y P U (help (x) E 71 F8HAH ).

m{m ¥ o
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interpreted (QJE] Z2]E|E) Hlo|E F= At o] &) w] Eoll 1 F& 0] B3| A 7] A o, o] W2
A3 dolZb ot Iz Aol YUrth o] A2 BAHoR A 2dS WEA ik, £
Hde AP AR ke YUtk 2 22390 & H AAHs] AP 7= A v dHzZH
dole Hs Aod dojint g2 /oA 715 25 uth tiel e = HAle
interpreter shutdown (QE]Z2je] £8) £53lgt= 23S B3 o, gojA Az B EE3 A 7|9 R
‘?.

ek, 2Eo| L of 2 7hA F 23 2
w3, 1u 4| A7) F olE] ¥ B E T AR
S0t A3

o
1)
o
X
i
g
=
o
U
=
=
;O
rlr 4
kU

ARAR 5 Q5T B2 A7) o AR £ DS b o952 v 5 g
EAAE H 7155 %2 5 QN MBI THER & ehol e REoU 41 3A S Th
ez 89 28 AL AYHE _nain_ REOG2IYEA AP B AU

iterable (o] E1 2 8) W52 ¢ Mol hbH FelE 4 Gt AR o|Ele el o 2 RE (Qist, str, tuple
L) AU~ FE, dict 2L BE W AR2 FE, 54 AAE, _iter () AU AEE 7R
S _getitem () WASE AN AL @ mE Feh2e] AREl Ak

oJH Y E-2 for FZ o AHEE 4 9]

AE = AF YT olE B E AR

EHEUh o] olHeEolH e FEY JFES T W

HE2iter() £ EE3 AW, olHe ol A&

T2 A s o2 siFed, F2E 5 <
olE g o E], A] A, Al H o] EH = A Q.

iterator (o]E]Z|o]E]) HlolE o ~2EH S A= AA. olE 09 __next_ () HIAEENIEH o=z
SE3H (Ee W T4 next () 2 AG3H) 2EHD &= FHES AHNZE S F UL o o
’&e] tlolE1 7} 918 wl = Al stoplteration o9& o Uth o] oA, o] & o] AA =

5l oF2 B2 X (zip (), map (
AAt=2 A= E, 1 AA|9 o]E

v

F

2RAE 1,083 BE _ next_ () YA E &L StopIlteration 2 & thA] €2 7] 7|9k Yt}
olEj g o] olEHH o] E] AA A S ESFE=__iter () WAZE 7HE Zo] Q35 7] w &9, o]

Hel ol el ol Bl el Eol /|5 57 CFE o] Bl B-5-S Mot o] & f o] Rl A AEE - J5UTh
228 o9e ole We] olEo| A e ZE T (List 22) Aol AAE iter ()
T2 AL ALY for F2 o AL wuict A o] Bl gl o] & wHE U Th o] A AL o] E # o] E o] T 3}
A 3 L S, A ol Eaol Ao ALgH o)n] 47 olE el o] & E2 A, ¥ AElo] A
Hol 7 STk,
typeiter ol T 2} 3+ W& 0] 9l Th
key function (7] §4%) 7] ¥ =& F ¢ o] A (collation) 34+ 74 & (sorting) o] } ¥ & (ordering) ol AH&-H &
S =T Z2HELYLE o & £9], locale.strxfrm() S 2AL EZ WS Hz=HE 7| &
e AR E U
sfol W9 Yo £ 7L 8 4 o] WA £ A A0 A T Fol A5 AoIs7] 8l 7] F45 wolEJUTh
ol A& E=min (), max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () ©] J5HYTh
7 B4E Be s ds ol g o] Ytk oS So], str.lower () WA TS Ao A T
AL A9 7 T4 Y 4 Aavth A0, 7] §4E lanbda BAA SR BE 5
o, o] AUt} lambda r: (r[0], r[2]). =3 operator ZE-2 A 79 7] 34 A=}
AFUth attrgetter (), itemgetter (), methodcaller (). 7] 42 W1 AFR 3=
o) 3} o] & Sorting HOW TO & H A R.
keyword argument (7] 9 & ¢12p) <A} & H A Q.

lambda (Fch) 522 w] go] Tol AL Shbe) £94 02 TAR o E G Jekel B4 P} R4S BE
= EHL lambda [parameters]: expression YU T}

Calg)
30 &2,

il
_{
=2 il efr e

LBYL % 7] Ao X2} (Look before you leap). ©] T 2EFL-2 &0} 23] 5 317] Aof]l YA Z o2 ALAH
2= AAEUTE o] 28t A2 EAFP F2 A tivH oL, g2 if o EAE S A YTH
05 28 = &40 A4, LBYL W2 “H 772} “H7]” bl A 202 WA 2 Aol ds5dth

49
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& E9], FE if key in mapping: return mappinglkey] & AA} Zof|, 3}X] 2 23] A9,
g 28 =7} keyE mapping | A A ASHE A& = l5UTh o] ¥ o] FOo U EAFP AW &
ABgo=A N2Y + YU

list (R]AE) WA stolH Al A, T o] 5ol = B, Y] gk AA27F0(1) o] 7] e 2ofl, A Z g2~ E
(linked list) & Th+= T2 o] 9] wi &3 AU T

list comprehension (2] AE Az 23 H) A|PA Q45 AR EE=YRE AEsy 1 22 g AER S8
FE= 714389 result = ['{:#04x}'.format (x) for x in range (256) 1if x % 2 ==
0] = 00) A] 255 AFol o] Q= RS0 1622 (0x..) Zete TAEY HYLEE WYt if

Hz

loader (2¢]) 2R E2 2E3}= 2AA|. load_module () ©|&t
% 3l 7t E U AA S W82 PEP 302 &,
£ HAS.

magic method (7] 2] WA &) 5= A = o] v|F 2] A 2 vl 2,

mapping (W]33) 9] 9] 7] 23] & A Y8}l Mapping ©] U MutableMapping 74 o] e of 27 H
HAEEL FTEFE A o)y AA. d 2= dict, collections.defaultdict, collections.
OrderedDict, collections.Counter & 5 4 95U th

meta path finder (W)€} 2 2 5}21t]) sys.meta_path & AMo] E8F = vy, Wet A2 Sl &= A=
Q=2 59T o e o] 9171 1A ¢ Thg o,
HE A2 37 L= A =S A= importlib.abc.MetaPathFinder & B 3§
e},

metaclass (W e} Fel2) 29 S Za FodE= ol S gAY, vloja ZHaE9
EES UYL HE FH e o] Al AAE BolA FHAE Tt A Y-S AUt dEEY AA
Ay 2239 Ao E2 7|2 TS AFFUTh ol M-S 5EEA & A2 ALE v E
25 s £ IuE AYUth gEE AR Ao A= o] =7 A 28 gAY 227 A4, WE
F s AY3 ot AHE ATFUTh AJEZFE QA 29 2 7] (logging), 28 = HA A 9
F7h AA A A, A F4Yrth

= 5
method (W] A ) S~ vit] Qb A Ao = &2 1 =
HAEE A AR QAL (HF self gt EHH 2 Ad2E2 AR E SHULh &5 & S 5HH A~ 73
E HA 8.
method resolution order (W] A& A& £A]) WA= A A= 235t S AHE A= dHlola F
259 =AU 23 D2 RE Tho] A Qe Z e E o AHSH &
2.3 Method Resolution OrderZ X ¥ F Ut}
module (2-8) o] FEo] 223l &b & sl 4. REL 499 o] A ES FE ol & TS
ZrSUth BB 9 g FAxjol o9& sfojHo g g Urh
|74 = HA K.

module spec (5 A¥) RES 2T 3tEd AMEH
importlib.machinery.ModuleSpec 9 ¢l

)
mO
k]
A
)
1o
ox
=
o ™
)
ofo
rlo
—
=
o
o
<
5
o
=

=

MRO v A = 27 =4 & HAH Q.
mutable (7}¥) 7} A A= gho] W& 2= A2k id ()

named tuple (U] Y & £Z) “named tuple(VU| Y= F&)” o B
EE AL T2 T = Y& 840 AN T 5 3l BE FJoly S FEH YT oy
F 2= 2 755 IS 5 dFsYTh

time.localtime () ¥} os.stat () 7} ¥F3Sl 2HS £ 331o], o8] YA F ol v dE FZ2AdYth =
T}E o= sys.float_info YUYt}
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>>> sys.float_info[l] # indexed access
1024

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

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

True

AR YE FE2 PFY S D YYTh EE, tupleo) A 44511 o &
Aok Fehx B2 VY= FE %

BA =
namespace (0|5 57H HF7 AZEH &= Z4. ol 2 9V EE AP YL AAld T
(M A= el A) Et Ao, YH ol5 F7te] dFUTh °ol& —'Z}% ol %
EEALS ANYEIEYLE 95 £, &4 builtins.open Fos.open() 2 1E9]
%%‘4"/}- Esh o] 5 T2 oH BEC 4 E FH=AE £ A T
HEA 228 &Y o & £90], random. seed () E=itertools.islice ()
itertools EEl 93 q-alﬂo%go] ™ 33 Z U o).

namespace package (0|8 3} 91714]) © 4 A1 5174 5] QB o] V] 27 7] 3 PEP 420 5171 4], o]
T A = AN AR S 5 YA, 53] __init__.py FLo] e BE A4f 3 7] 4] &=

EERS]oY

2E X HASL.

r)
(3
o
o
=2
X
&
-
i
L
BN
ok

nested scope (ZHH AF=Z) &
St 1 g e WAS S 228 5 duith

o

=

A d2 = A

rethe Ao Yo FUth X A5 7P U ATz oA A%
U}XL‘W}Z]E, A s A9 o]5 F7ollA 8131 Ut nonlocal 2 WP AF 3z o 2= AS
& gy o
new-style class (F2Eld S| 2) AFL ZE S22 AA o AFLHIT Q= Fd2 HALY oA o
5. 2719 shol A ‘ﬂ’i"ﬂ/ﬂ% A F2gd Fd2t  slots. , Y23 HYH, = HE,
__getattribute__ (), 2 A E, AE Y HA =9 T2 Flo] MY A7 TgYFet 7|58 AHE
& 2= 9] o)< o

object (AA]) FE (G1EFEL) S
29 HFA QA ]a%a{aﬁqn}_

package (| 7] X)) A2 2 &
iﬂﬂx]%_path_ olEgH

At W71 A & o] 5 FXH A = HA L.
parameter (W7l ) 3 (B WA E) Foo A 47t bS5 e A (EE oE A AAE) £ A
Aot ol 5 B2 JdEE. oA /7Y Wi HS7E dsUth
o A A-7I ¥ E (positional-or-keyword): 9] 2| 212} U 7| = 212} 2 AGE 4= Q1= AAE A F YT
o] Z1o] 7] Fef ] w7l AP th & S thaol Al foo <} bar:

’def func (foo, bar=None) :

o A X-AL (positional-only): A ZT A 5 A= AXE (AT ULE Y AL T E=
P4 ool W H B0l / BAE ERAL L Hol BT 5 A5 Uth o F Bl A

posonlyl T} posonly2:

def func(posonlyl, posonly2, /, positional or_keyword) :
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N

« 7191 =-8 8 (keyword-only): 7| EZ R Algd o= Sl AAE AR FUL 7|9 =-8 w7
£ I Ao Wi S0 A ool shte] b A vy <2 a2 23 A Fo T

&yt o & 01, t}2-o| A kw_onlyl 2} kw_only2:

N

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

A 91 A AAEo] Hal) A 5D

. }‘?}_ A A (var-positional): (t}E w7 H=Eof &5 A o] oz
T AHES o] Fol * & &

5] )
2 Qe 9 A AR deje APLE AR UL o] o)
214 418 & AUTh A8 Sof Bl A args

ro}5
A

’def func (*args, **kwargs):

o -7 9 E (var-keyword): (THE T W5 50 o8] A o] n] oS o] 7|9 = AR5 o)
AZE 5 5k Qe A5 AR AAEE AR ol B AL v A ol ol <+ &
oroll B A He)d 4 dth ol 2 S0l 919 ool A kwargs.

iAW A AAES 98 7 R ol g s Ao A B4 AXES AR 5 ST

Q1 A} o] 3] 3=, Az} u /| M = 2] Z}o]of L} 2= FAQ A&, inspect .Parameter E &2, function
4, PEP 3625 H A 8.

path entry (B2 lE2]) 4= 70 721t 7t Q¥ E @ RESS 27 99 Fushe Qx = 42 g s}
-04 z]-/\

0.

path entry finder (3 2 = 2] 3}QIt]) sys.path_hooks ol Y& FHE (F, 4= AEF F) o] =+
goly Qddl, FojR Az dER 2 RES =S 20 Jd5Uh

=2 XN
AZ AQEZ FJodygEo] +HI}= HAEEL importlib.abc.PathEntryFinder o] Y34t}

path entry hook (3% A=e] %) sys.path hook 2Ee] 9 FHEAW, 54 42 dee] o] 2 5L
2L WS 23 dvhd 4= dlee shold 8 BYE L,

path based finder (% 2 7|8k s}olt]) 7|2 v} 42 5olH S % shupole], AEE 42 oA RES 24
Ut

path-like object (G 25 A A) std N 2d 428 et AA. J27 AAl<= 42 Yehl< str U

l

bytes ZAA| o] A} os.PathLike T2 EZF S FA 3= A 01145} os.PathlLike T2 EZ S Y
3= AA| = os. fspath () F4E TEA] str Y bytes 3 A2 Az HtE 5 dH5 Ut}
thAl os.fsdecode () 2 os.fsencode () & Z+Zt str Y bytes 2345 BASE=H A E o+ A5

Uth PEP 5192 = YE A5 YT

PEP 510l 2l 7141 7] & PEP Shol 2l A% L Elo] A RE AT 37 sholal m
HE Aze 715 AWl A AU PEPE A8 750l o3 7
w%ﬂ¢ﬂqw.

Aol B e AR E 9

25} 23)5bm shol Mol Sol7k A A
w7 U % Utk PEP 24 ) 4

o
=
=
T

e EAE e A s £] vl Al §tel & 75502 ol
AL BAE T Aol YLk,
PEP 1 FZ3HA &

rl

portion (£4) PEP 420 o| A F2J 3t A A H, o] & &7t 9
A E9] H3 (zip Lo A== AX 7).

positional argument ($] 3] €12} ¢1x} & H A Q.

prov151onal API (Z+A API) A API= & glolB e g|o I A 53
o} AE o] 20 Z §1r7}°ﬂ’“ﬂ?<]" AT, P A ol 2t FAH = g o] 7
AR T4 B8R0 FAT A S WAl Yol 5
dojA = s AUt — APIE 23517 Aol £ F
dojd A g Uth

7)Ao ol ukA B hite] Tl E o] Sol gl
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78 API AL, 3 8ol FA5 S WAL A0 2605 ol AT R E AU
—cxﬂ o sl #A TS FASE WS ot RE A7 A3g T
o) AAe EE 2ol B 5 < 4
U Th B ZHA S W82 PEP 4118 E 1 g
provisional package (Z3 3|7 x]) A API & B A

Python 3000 (z}0]%1 3000) 3}o]d 3.x ¥l = E‘r"]«] A (M 329 w7t ml o] ooy | Al Fof| whE o)X
o]Folth) o] A& “Py3k” & £ 27| % gt

Pythonic (ol AThg) FRe Aoj o)A ANrA Sl 1G-S Aol 4 TEE PR thal Shel ) <dojol
]

ACH

ﬂ&

fo

(2

>

)
.
(o}

l:o

2 AF AR = ot 4 E S 71k 2 of, shol Wol A A} 2=
ﬂﬂﬁimrfa&ﬁﬂﬁﬂﬁﬂ%AE%ﬁii F3he A duch ThE B dofolt old
Fo TAEol glons, shol Aol o %31A) S AGEL thAlo] 24 72 E 8 A= Gt

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

o 2B, shel Ak £ ol P&tk

for piece in food:
print (piece)

A, g, A=l o2 AR

qualified name (71 3}€ 01%) BE A ATz RE AYH Z 5]
PEP 3155 o| Xl ol g Uth 249 ot S A9, B34

S HOFEFHORE 754 o5
ol &2 A9 OlEJJrﬂ’\ ot

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

>>> C._ qgualname_

YC’

>>> C.D.__ _gualname_
'C.D'

>>> C.D.meth. gualname
'C.D.meth'

2ES 7]'ﬂ 7=l AHS , AAS] AF3H o) = (fully qualified name) 2 & B 12 3| 7| X &
A REE 7= ZJEE 24 O]%% oujgyt} o & S0}, email .mime.text:

>>> import email.mime.text

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

filo
el
o

iA#)ﬁﬂﬂwaﬁégﬂﬁlﬂﬂ4ﬂ2§hﬂﬂoimﬂﬂ R SR P RE R
< HIE =EH A= ?%'X]“]’ CP)thon——[’—@.,] ;A @ 4Tk
sys 282 54 4A 9 F= 9":\—%% 2] F+= getrefcount () & Ao g th

regular package (J4F W71 A]) __init_ .py FLdS £33t= ] E1 2|9} 2o AE A 9] 1 7] A,

_slots__ Zeh2 R AANH, A2E A = HESS A BN v AAFL A2 2 THY 2B
AARoZH VIR S Ashe ZAE U A7) Q75 SA W, o HlaY e eupzA A7)}
202 doleh dedlel UYE S5 Z2adA B Sol dana) g STt

AR Aol YT
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sequence (A]d A getitem () ST HIAEE S A AP ARRSHuE 84 A AE A Jﬁh-
AlA2e] Dol & —.—L_len_() HMEE Zodte olEH & 22 WZAADAES YEsiEd
list, str, tuple, bytes 7} 54t} dic Sl getitem_ () I len_( A Y 3FA] g

t ) &
23] o 4 thAal 48] 29 71§ AFREH] Wil AT ol g o' HFH T Ao T«l
3 of gl Tk

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

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

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

single dispatch (2 t] A3 z]) F& o] stte AL Yol 7284 ZAHE = Al T vas X9 st
FH.

slice (&8fo]2) HE A|A2 o QRS 230 A4 Setolas AB AT HE F7H S AHS8A WY
t}. Variable_name[l 3:51 A9, [1 ellA o 71 e2E EE2E FE UL tiZ23E (M B
23PE)ZVHS YRR slice AR E A+

special method (&4 WA =) -4-0] o] gof o] ALS, Tl T2, APT u] FAIFOZE TEEE HAE.
oA YANELE F o UEZ AZEL ZUE o] 2L 2 9% . £ ¥ A == specialnames ©]|
TAE ‘3}2012% A5 Yt

statement (=) & 2 E (I ‘:9] “B % (block)”) & Fshe FEdUth #4234 o] ALY 719
EE AESIE o8 7R 2 E 59 shyd Ut 718 if, while, for.

text encoding (] 2 E Q17 Y) FUIE FAL S Hlo|EL R I Ydl= Fd.

text file (B]AE 519) str AAE A2 & 5 Yt 3L A7, %, G2E 392 AA 2 & vlo]E A 4
OJHAE ™S HA AT HAE QT Y S A5 A PUch AE 5t o2 HAE RE ("1

e 'w') 2 99 99, sys.stdin, sys.stdout, i0.StringI0 & A2HAE & F JH T

Hlol =5 A4 B 932 4 9k 5 Aol Bl A vhel e 919 & Fx AL

triple-quoted sring (41 T3t € Erhed) WEIL () U ALGEILC) A A2 FeAe e 2
S8 SR BelAl EAL0] s 7158 AR AL ShA, ol 2] 77 ol ol £2 ) G
o2 ol x 5 4] ke ALW LR 2GRS FA oo T 4 YD 33, A EAE 24

R ole] Fol A 4
A

type () stold AA|e] F2 7l0] o E 7] AAAAE ATt ZE AA £ Fo] YUt A9
P2 __class__ MEE]%EE WA 2T 5 AU type (ob)) B @S 5 AU
type alias (3 o|gelojn) P& A EA ol th Yt B0 A= P9 59 of.
P oldelolas & I EE ot U FE U o & E49:
from typing import List, Tuple
def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:

pass

£ ohe st 2ol ¥ 97 97 BE 4 stk

from typing import List, Tuple

Color = Tuple[int, int, int]

(THE seTATol A1)
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def remove_gray_shades(colors: List[Color]) -> List[Color]:
pass

= ty J >z 9
type hint (3 FE) W4, 22 o= HE 9 g4 w4 | wke gke) A oiE s 92 AR sE of |
ol 4
3 S EL ANE AL oln ghol Mo A ZAE A= kUt A vl A A 8 BA T 2o 923t IDE
I A HeHEL S FHUh
A M4E AYdey, 39 g, FPg2 olEgHE 9 49 F FEE typing
get_type_hints () & AFR3lo] AN S 4 A5 Y]
o] 7|5 AW 3} typing T} PEP 4845 R34 L
universal newlines (FUMA 2 97) 023 22 AES BF 59 2O7 A45E, §A2E 2EYS &4
StEHE: Y2 e ExF &8 '\n', A== Fe \r\n',O:ﬂ?ﬂS’/] W71 EA] T \rt. 2}A ol
variable annotation (F1<: o] - E|o] A) M4 = Z A o] ERHEQ] o] g o] A,
W2 ml 2 A o]EHE o g o] AL 2 uj the]e AEl AFE U T

class C:
field: 'annotation'

W olmgo]de dutH e o JlEg ARG HUTh o & £, o] Mg E int & 7HE A2 g 7|
Hyh:
H

count: int = 0

W4 o] o H| o] 4 -2 Al A annassign ol A] A o)

A
o] 75& A ste o ol =H o], PEP 484 ¥ PEP 5262 = 3HA| 2.
P

virtual environment (7}3 £73) s}o]x /‘}%Z}E‘r & ZE2I], 22 A a’ofA AP = th2 Tl A
& Z2IME Tl dFS vx— 2 koA, holH v H 7| A & AR AV 28 o] =dh=

AL A5ap s, B Ao A0 Ad B A,
venv & HA 8.

virtual machine (7}3 7]7)) &2 ESJojto 2 Ao A5H. vho] ) 7 71 A& Hie| E I E Ak 7}
Zaﬂ-‘ﬂ"—ﬂ}olg— 1= =2

mlru
z
o
i
°
L

Zen of Python (z}o] 4 Al)

Jtold Y ApQl A2 e} Ao F510d, ﬁ‘ﬂ% o] 3l 3taL A8t v =&
HUth o] 552 3}y ZFZEA “import this” & YH M

Bt
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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, ~22] Alternative Python Reference 3 2 A & of] A] Sphinx 7} -2 o}o|t] o] & A &Yt}

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 3.8.20

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

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

3.8.20 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.8.20 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights
Reserved" are retained in Python 3.8.20 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.8.20 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—Python
3.8.20.

4. PSF is making Python 3.8.20 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 3.8.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.20

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.20, 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 3.8.20, 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 3.8.20 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.
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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.

* % o

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

* % o

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

* % 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

EE hashlib,posix, ssl, crypt & &9 A7} AR = A M 712 458 93l OpenSSL 2fo] H
He S AFS U 3 A9 9 0S X vlo] A A x] =2 732 OpenSSL gho] B8] AHR S Z g 4=
9lom g o 7)o OpenSSL 2ol Al A AFE S Z 33 Th:

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 =5 ——yith-system-expat & FA A &= 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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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)
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FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

_decimal EE2 Y EE ——with-system-libmpdec & T4 3}A] 94+ oF £33 libmpdec 22 AR S

AHgsto] W= Uk

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

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

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

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

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

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

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

C.3.18 W3C C14N EH|AE AQ|E
test 7] X2 Cl4N 2.0 HIAE 29 E (Lib/test/xmltestdata/c14n-20/)= W3C 94 Abo] E https:
[ Iwww.w3.org/ TR/xml-cl4n2-testcases/ | A] 7} 22w 3- BSD gFo] Al 3}of] vl 2 Ut}

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

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

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

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

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

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

Copyright © 2000 BeOpen.com. All rights reserved.

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

WA 2ol 0 AL AT ARE o AL9) 2ho] 4l o A Al F T
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CPython, 45 command line option,6
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