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CHAPTER 1
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CPython 1B Z 2] Bl &= H & Z3} 37 of| A T} 3k A AL ZH<5Th
o = A
. =T

A
CPython implementation detail: T} 2 73 9] W = A A
AL

o

A5 Yt} ARA 8F W82 implementations

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

=8, 7 IR AR At 0 2T HE T2 YU

’python myscript.py ‘
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W] H B R A, A7) Aol 4A 9L TE B4 o

A F o] FAL Az Hol ol 2vH = FAHY 5 FTEFULL FAREE B QX
2 %01@'1/]5} A WA 84, B 2T HE O(sys.argv[0])2 Z2 T3 A5 WG 3= EAE Y9
frolshAl L.
—-c¢ <command>
command ©] o] I =5 AP th command = N FAE F2H st o] 4] 7Y = e,
AuF BE T oA epo] A3 g2 oju] 7t Sl5uTh

1§42 %9, sys.argy e 3 WA 8AE v /53, @A I IE S sys.path 9 A& F e
%#@ﬁﬂlﬂﬂﬂﬂﬂ%%ig%ﬁﬁﬂU%E%EE

e
3
>
g
<
)

-m <module—name>

AsH o] 52 R ES sys.path oA A 1 WEE_ main BEEAN AYPFh
Z}7P 2 E o]gol7] f&ol, 3t A (.py) & FA Sotof FUTH BEE o5 &S 2 Io]
Hn ]%O] of ok &} A| gk, & o] FAF o] & FA = A2 ofFdUT (& £, Ftol =S 233+

5= 51%}@?5 A= Th.

iH?lll Ol%(ﬂ%%ﬂﬁﬂﬂﬂ *'Q)Ld%%uﬂ. At 25 thal 7] #] o] Fol Al FH W, Uz el H
<pkg>.__main__ S WA REE AYPFUrh o] 3HL2 A Z B 2THE JAARE ALH =

DAY G 1405 A elSh ol Ao e e

Fa: o AL WA BEOI g RECE ASE & g, ol A5 hold BE UL 23 9
ob7 itk Teh, e 22 o] g Ad AstAE RE L o83 AT £ AFUTH

o) 42 79, 5y5.argv o A WA L% BE A9 AA A2 HUTHEE 53U B 5o
R A §4E v 0w AAHULh, o §AT A%, A4 e oyo . parh o A%

-7 2ME A3 sys.path7 A A o] @ E 2 U AF& ALY site-packages T H B 2] & £33 A] =
Al REA 23 HES ARFT 4+ JF5Uth EE PYTHON* 8173 Wk FAH Ut
)

W2 RE ol g R 2aHER AYPT u) T ZE7FE STk T olE timeit
BEAUT:
python -m timeit -s 'setup here' 'benchmarked code here'

python -m timeit -h # for details

module-name AALZE 7FA} o] ¥l E (auditing event) cpython . run_moduleg WA A 7Y}

o B7]):

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

PEP338-EEES A~ HEZ 2357

HA3 1A A __main_ AB BEES APFT 7] o] 55 AT+ A5 YTh

WA 34004 R : o] F I A7 A= ADFUTh

£F Y (sys.stdin)oll A HHS gl5Uth & dgo] HujdolH, i 7t FAIH o2 A& Tt
ol FME FH, sys.argv ¥ A MA 8 4E - o] HaL, AA A E 2] 7t sys.path & Ao 7t
Fueh

Q1 2} gl o] ZHA}F o] ¥l E (auditing event) cpython.run_stding WA Al Yt}

4 Chapter 1. 3 £33} 317
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<script>
seript o) B2 shol W I EE AYJU T script = IFol M T ojyt _ _main_ .py Il Y&
gy __main_ .py 34S 283t =zip Y-S VM 7= oY A2 AR (B ) of oF
.

oAA FoF AT HE o] Fo] FYt}
o

x3st= g A E 2] 7} sys.path & Al ZF

S o) 2ol U E 2] thrip 5422 el 7B, 2 TG E o 20 sys. path o] A& o] F745 1,
FAA9 __main_ .py LS _ main_ EEE AP i
=

=
-7 ¥ A28 sys.path7t 2 HE & H 2 AF& A9 site-packages T] @ B 2] £ 3
S e Ruo N 23 HES AT 4 JdH5Uth REPYTHON* 37 W= FAgYTh

filenameg QAFZ ZFA} o] ¥l E (auditing event) cpython.run_fileS YA AUt}

1%
2ol 29, AL nain, mEE A
Ea E

o B
runpy.run_path() Fo|H FT oA AP AL+ Q= 553875

AEFH oA &ML =R Fod, i FFEAHOT ALE T sys.argv[0] =¥ ExA ("o 51, FA)
t@ e 27} sys.path o] AHFol F7FE Utk =3, %g\ﬂ%— | A AHE 7} 8 A2 (rlcompleter-config 2 X2
SHAR), 8] A DI AER HF o] AEo g2 FAdstg Ut

© B 7]:

tut-invoking

WA 34004 AA: B AT I AED AR A5 FA 3}

-t
g
N

o

219k &4

——version
ol A NI E &Yty TEFULH &9 o= o= 25 Uth

Python 3.8.0b2+

W AR, et ol ME] Be F7 AHE AT

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

WA 3.60 =7 -vv -S4,
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1.1.3 7]e} 34

-b

bytes U bytearray & stri}, bytesE int& v & o A& gyt 4ol F W Fojxd

(-bb) ol HE FUth
WA 3.50 A WA bytes & int B|Wo = ALFH Yt}

FoAAH, FolHe &2 BES IE

= @ pye YL 21 A dxuch
PYTHONDONTWRITEBYTECODE & ZFZ S A L.

——check-hash-based-pycs default|always|never

A 718k .pyc Do AZ F2ZS Al o] gt} pyc-invalidation S % A 2. default & A A 3H4,
A HlﬁA}f‘ﬂ Al 7|9k ulo] E I = A A] 2t L2 7] & o] of upet f &4 o] AARE YT always
2 AR, BE A 719 .pyc FLEL, AAZH U AAIY S 7HeA] 4al, i A 3h o] o 5

fra7d o 7”}9 Utk never 2 ARHH, Al 718 .pyc L2 3T a2 s thaf FE Ao
AAE A k5t

EhA® T 7w pyc shalo] of ) o R4S YIS WA Yyt
-d
A U A 2895 AUt (Aot FA00 whet A7 98 715 U Th. PYTHONDEBUG & 3R
S A 2.
-E
AAE UL 4 Y= EEPYTHON* 3HF HGE AU} ol S 9] PYTHONPATH 2 PYTHONHOME.
-i
2FHEZFA AA AAZ AL AL —cFA0] AFEE W, sys.stdin 7FE R Y& Ho| 2] A&,
2AYEY P YT Fol Bty Beo AYFUth PYTHONSTARTUP Phd2 ¢ 4] 5 th
OJALZ A2AHET A E DA Z o AYG fp U 28 EFo]AE AASt= ol 88 5 As5Uth
PYTHONINSPECT & ZFZ A A 2
-1
Ze)d REg sto| A g AW YU o] AL EH-EY 52 BAHNOT AG Yk e REA sys.
path = A3 Y E )& g 2} AF& ALY site-packages T) A E] 2] & Z361A] F5UTth BE PYTHON*
27 M s PAFUD A8A7E o BEE FYsH AL PAS] A R ATl e
AUt
WA 340 7}
-0
assert £3}__debug__ 9] gl thet 2 AR TS AATU pye B Dol Lopt-1 & F713}
o] AL H (Hlo|E F &) 9} o] 2L FET L TH(PEP 4882 I X 3HA| R). PYTHONOPTIMIZE &
SEL RS
W 350 A §7: PEP 488 o] 2} .pyc 34 B A I Th
-00
0% 483 S2EYE WYk .pyc 344 Lol Lopt-2 & F7h5ke] At W (ol = 1E)
9] o] F& FEEUTH(FZ PEP 4888 F2 514l 2
WA 3504 §7: PEP 488 o m}&} .pyc 3L HS =TT}
-q
3ty R A AT WA w A A E BASHA] 55U T
B A 3.20] 7}
6 Chapter 1. ¥ £33} 37
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-u

-V

A FZL8LE AUtk o] ¥4 PYTHONHASHSEED 37 W71 0 o2 A A9 A 237}
AsUThH Al F29 3= 7R A o2 &3 7] df Ed Ytk
o] Z WA 9] sto] WA, o] FAd o] S Al T2 FHE A A, str ) bytes 2 A €] hash () kol =T
T e TR EE (Salt)” HuUrth i ghold Z2 A A ol A A2 FAH AT, W E = ool A
A3 7ol = 0%]??-_}—’? flsyth
A A F2A S = AFHA A E JH oz g e FAY TS I A4 0) HEHEE A= S RiE
= A2 AR g3t BT E AlF 3] 98 A QY h &AM g U8 http:/ /www.ocert.org/advisories/
ocert-2011-003.htm] 2 ZFZ 34 A] L.
PYTHONHASHSEED & S| Al A|= Al F 810 1A S A4S 4= A duth
WA 3704 WA o] FHLE Bl& FAIHA sy
WA 3.2.39 7}
A2} site-packages YHEE] & sys.path o] F7}51A] &5t
o] B7]:
PEP 370 — A8} site-packages T] 2 E| 2]
site REY X EQ} o] RE 0] £HIelE= sys.path & Aol E &4 X 2-& v &4t =
Stsite 7t UFo] AR AxEF u & o] 242 v FUTH(E A E 9 site.
main () & ZE3AHAIL).
stdout 7%} stderr 2 E 72 W # JotA] == vyt o] 542 stdin 2EJoll& JFS WA A &5
Yt
PYTHONUNBUFFERED & ZZ3}A| &
WA 3700 A W7 : stdout ¥} stderr 2 E 7 O] Bl AE A F-2 o] A W P H A kst
g0l 27314 tﬂ%ﬂ}t} WA A2 2fale], 2 9 X (FdHo| ) YH BE)S ZAFYLL T
FOAH (-vv), RS FAT o AAE = 2 ok doll e vAI A E i F U S8 A 28 A2
o3t AW A ZFU T PYTHONVERBOSE & FR A A L.

arg

A Aol shol Mol AR AAE A RASR sys.stderr 2 AR WAAE A FUT Lt
Ax WA A e} GAL e 25U

file:line: category: message

ZNBAoR, 7 A B 7+ yuick sk WA A4F Ut o] FA2 F L A W= E Ao
ok

05 - gAol Fold 5 Utk A7t F ) o] A4 AT QA S npA 2o 2 G A S w AL
AMol PP UTE FESA G2 AL —‘?—Al%‘%r/}(ﬁ}xl‘?_,ﬂiiﬂ A 7F A u § =5 31HA
0k FAol st F o WA A 7 EE H Y.

A3l PYTHONWARNINGS 37 W9} vpolf = 2 73 Yo A warnings RES AF|A] Aloj gt
FE JdHFUT

NF G AL sz A7 REE RE U B2 EF AL AUt (27 A god
7Aoo R FAEE AILRAE):

1.1.

ok,
o
iy

N


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

C_)l'J/‘\:l 0]%% %8}% %OE’]. Z'\_. 9}\1 (dﬂ) _Wl) _Wd) _Wa; _We)s ?_]_Eié__i—_ﬂEi% O]% ;glgéj_— 931/‘1_:]. O]%EE

ZLA) 8F W] -8-2 warning-filter 2} describing-warning-filters & 2% 5} A] 2.

>
L
<
&
o

o
g
S
w2

o A WMA 2L A HIA, fdx o] G4 #lomd S AEE S 9
o

e+ E 5S4 w4 A8l ol o o] 5 Ut CPythona A th=3) 22 75 3 ghe Ao gt

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

* —-X showrefcount & ZZ I o] ZUAY Y3}d ez g oA Ztzte] B4 FoA, & Z=x
059 g R v Ee) B0 £8 2T o] AL UM T o] w253

e -X tracemalloc 2 tracemalloc REE A2 3lo] olo) WR g &F A& A Zg ]
NERo7 71 HE =g dut 2Ao] EF o)Al A AFH Ut NFRAME Z 8 g2 EH o)
2 sl 8 2A S A A H EH -X tracemalloc=NFRAME 2 AFL3AAI L. AT AH =
tracemalloc.start () & ZARIAAAL

e —-X showalloccount 2 Z 27 Ho] Zduf gz I35
T}o] % o] COUNT_ALLOCS ©] 9] & Fef = D=5 3l wj vt

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

+ X importtime & 7} JZE7} Ak} 2 o) AP A HAFUTH BE o8, F 4 AHF P
AEE 23, AA AEH VEE AN L EAFUL 0F A= 58 Z21dol4 29
ol A 4= 2l F 34 /\]_?_ ANtA QA AFEH 2 python3 -X importtime -c 'import
asyncio' YUrth PYTHONPROFILEIMPORTTIME & ZZ 3] Al L.

« -X dev: CPython®] “/}' B =75 S4B A, 7] RA 07 S5 7]0] = I w4k 2714 9
AN ANE ST TESFSut2w F) Bk T A sHA £ ekolof St £A)7}
AAH AL w2 AnAh BAGU T AR BEe] B e 24T

- —-wdefault ¥, default A1 TEE F7Fg ).

- R EAte] v 1 F& A9t PyMem_SetupDebugHooks () C @& 23544
/\]_CL.

- ZE Ao sfo]lH EFo]AM S Y EE faulthandler RES 43Tt
- asyncio UJ¥ 1 = £ A3} t}
- sys.flags 2] dev_mode 9JEZ|HEE True 2 AT}
— i0.I0Base I A}= close () 9 &5 21 Yt

* -X utfs8 2 9 AA 2 Eiiﬂ o] AE 9% UTF-8 RES B43late], 7|2 249 24 REE
WA YT -X utf8=0 2 “4/\]7<4°§UTF8_,__% ) & Ag@r;qq(;ax] oW AE O ®
g43hd dj = A4}, 2pA g 141%8 PYTHONUTF8 & FZ 34 A

* -X pycache_prefix=PATHE .pyc J¢& F= Ez] g4l 2
Wy Eo 2T & YTl PYTHONPYCACHEPREFIXS R 3BH AL

E

a9
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n@

%3 sys._xoptions AU S B9l 99l e ALAT 232 5 AL o,
WA 32004 |7 —x FAdo] F7HE A5 Utk

B A 330 7}: -X faulthandler 24,

B A 340 &7} -X showrefcount 2 -X tracemalloc 4.

B A 3.69] &£7}: -X showalloccount A.

B A 3,70 7} -X importtime, -X dev,-X utf8 A,

WA 3.89] 37} -X pycache_prefix 4. -X dev 3L oA io.I0Base 33 A}l A close ()
e 21 FYrch

WA 3.8.149] 37}: The -X int_max_str_digits option.
114 AL AL o 5 £ 4

-J

Jython o] A-§517] 913} ol o= 15U ok

S o] o F 2 %%k%—f—‘ﬂ -Egf-I0]9)e] ¥ & A A ET WA A=g Ut SEstd
3 ol ¥ Juot.

o 4y
R
N
rios
oY,
E
b
o
F_>L
o
rr
>ji

PYTHONHOME
FF Fol golBHEY HAAE HAFULY 7EAHOE, golH Y& prefix/
lib/pythonversiond} exec_prefix/lib/pythonversionol A A ME =4|, prefix
exec_prefix £ AX YEA tdEgola, & tf 7832 /usr/local YUt

PYTHONHOME ©] 3h\e] g & e 8|2 AAE W, I 3k prefix & exec_prefix & 25 A &Y}
o] 5o th5l = 7k A A B W, PYTHONHOME & prefix:exec_prefix & QA AL

PYTHONPATH
25 3de 71E A ﬁi% 73k fﬁ“ ”4 PATH & Z5Uth: 3ht o] 4e] tHE e &
o] os.pathsep (A& ,FH2 e Z2E, 2= AnEE) 2 TEF UL 241314
e vEH s 283 ‘%*l%“%i}

At e e Qo =, /8 PYTHONPATH NE B &= 54 FolH BE (A2 B+ A" A4S X
o 7ip S 712l 2 Aith B8 BE2 p Aol FEET 5 gei)
N2 AN A2E A /:<] &Aool ul, UHtAH 0 2 prefix/lib/pythonversion® & Al &t}

(9] PYTHONHOME & #Z o}xﬂL) A} PYTHONPATH ©f 71 Yt}
A

Aol A3tz ol e 5] o] F A St A= PYTHONPATH o]
Ut A4 A2 & stold L2 Yol A sys.path AT E 24T 5 9FUth
|

PYTHONSTARTUP

ojAol =+ A= FdY o] 5o, A MA ZFZET Y REof RAF7] A, T 3L 9
shold Wedo] AT Uh o] AL P2 Welo] AW & A3} 2L o] Frrol A AW B,
7190 4215 AV Y O A Al AN T2 A4S = QG U o] Lol 2E
T E sys.psl & sys.ps2 & sys.__interactivehook_ & HFE 4 51U th

filename2 91A}& 7HA} o] Wl E (auditing event) cpython. run_startup< A A A Uth.

1.2,

r a
o
‘g
4>

[{e)


http://www.jython.org/
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PYTHONOPTIMIZE
Hlo] A k2 AR AAstd o F S A A 2e Ut e dAsd, oS oy W

A= A 25U

PYTHONBREAKPOINT
AR, Qo2 F7E A= B S AMS st 2= ol S AA T YUY S¥ES XA =EE
S WA breakpoint () ol 93] &% =sys. breakp01nthook() ./] 71&
%}\ 13

o) Y2 E T Fo] ZEEL, 52
TFAo] Ayt AAHHA ¢ Jﬂ%mfﬂdiﬂﬁﬂ@
“0"o.2 dA3 M, sys.breakpointhook () & 7| L& o
WA 3.79 7}

PYTHONDEBUG
Hjof 1A e FADR AR, o FALS AP A% LEU A4 2 ARHE, B olg W
A g 3he A% 25U
PYTHONINSPECT
Hlof QA e EAGE B, i §ALS AF e A% 2EYh
o) MGt Z2IW FE A A REE A A5, 05 environ & A A st A =0 3]
549 += s,
PYTHONUNBUFFERED
dlof QA SFe EAAE B, u AL AG e A% 2EYh
PYTHONVERBOSE
Hof 91 e BAGE AAFY, v §AS ARG A% 2EUh A5 445 oS olg W
A g 3he AT 25U
PYTHONCASEOK
AW, o] A S import T tha BAHE FAFUL o] 2 AE$910S Xo| A g AE FU o
PYTHONDONTWRITEBYTECODE
dlo] 97 e EADR AAH W, o] AE £ BES YEE T pye A S 24 G
ot B &AS AR s Ak 2EULh
PYTHONPYCACHEPREFIX
AR, sho| W& 22 B8] Yo _pycache_ tlgel e b Aol o] A=) gl vle] cieel 2] £
o .pyc 5+ EUTh o] AL X pycache_prefix-PATH §4& A 43 A3} S5 ok
WA 3.8 =7

PYTHONHASHSEED
o] W47t A A o] YA @AY randon 2.2 A A W, str bytes 24 2] 3 A Al ol ) A2
Uk,

PYTHONHASHSEED 7} Ao 2 AARE W, sjA] T&L 37 A L5 = 39 hashOS PA37] Y3
AP A =R AREH YT

242 ez el e Ao gt Az g
ZRA A FYAH A G TS §
A4

A+ [0,4294967295] HA <] A
WA 3230 F7%

PYTHONINTMAXSTRDIGITS

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

HZ 3.8.149] F7}.

10 Chapter 1. 93 =3} 37
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PYTHONIOENCODING
Je & Ads7] Aol o] A o] A= W, stdin/stdout/stderr o] AHE-5 = JZ = WA FUTh 1
2 encodingname:errorhandler 41Ut} encodingname 3} : errorhandler HEO =
A8l AlgFo]l ™ str.encode () YA 2} 22 ojuj ).
stderr®] 7%, :errorhandler 182 ZAJE Ut} A 8] 7]&= 34} 'backslashreplace' Yurth
WA 3404 M7 : encodingname &2 o] A A= Z Ut}
B A 3.690 A ¥ 7 Windowsol| A, PYTHONLEGACYWINDOWSSTDIO & A A dFA] &= 3 3y 24
Wl A ol M4z AAR AT Gl FARUG £ 229 5 0 a4 A F95} ozt

e WA s

PYTHONNOUSERSITE
AAEH, 5fo] H-& AFR A} site-packages T HE 8 & sys.path o 7184 k<5 o).
o ®7):

PEP 370 — A8 2} site-packages T] 2 €] 2]
PYTHONUSERBASE
python setup.py install --user oA AF2 A} site-packages Y HAE E 2 3 = 2} Distutils
A AR E AL A AR E = AR A ol A Y E E ] E Z Y T
o] ®7]:
PEP 370 — A}-8-2}9 site-packages T] 2 E] 2]

PYTHONEXECUTABLE
o] #7 W47t AN W, sys.argv(0] £ C AL B3 2 g rhAlo] o] oz 43Pt o
0S Xl A 2 A5 o

PYTHONWARNINGS

Warn once per call location
Convert to exceptions

#

#
PYTHONWARNINGS=always # Warn every time
PYTHC sS=module # Warn once per calling module
PYTHC GS=once # Warn once per Python process
PYTH( NINGS=ignore # Never warn

Z}A| 8 U] -8-2 warning-filter 2} describing-warning-filters & 2% 3} A] 2.

PYTHONFAULTHANDLER
o] &7 W47} v]o] YA O}S EX]-OC‘E A A=W, faulthandler.enable () ©] A|Z Ao S &H
Utt: gfolH Ed ol ~MlE W= sl= SIGSEGVY, SIGFPE, SIGABRT, SIGBUS j_a] SIGILL Al1 g
A8 71E AUt o= fx faulthandler LA =35}
WA 3.39 =7k

PYTHONTRACEMALLOC

ol #7 W47} vlo] YA ke EAAR A%
32 AT Wee) e 249
o], PYTHONTRACEMALLOC=1 2 7}7% & 29
start () S ZRIAA L

WA 340 27}

Ao) 2o A AE = Ho) T o) & S

J% ¥, tracemalloc EES A& 3l olo]d wireg &
E
ZH IS AFTYTE AAISE B = tracemalloc.

N

1.2. 33 W 11


https://www.python.org/dev/peps/pep-0370
https://www.python.org/dev/peps/pep-0370

Python Setup and Usage, = ] #] A 3.8.18

PYTHONPROFILEIMPORTTIME

o] 7 WTt v A G2 FALE DAY, spo| A2 ZF JAxEC] A& AE HoF YT
o]+ “ﬂ""‘ oA -X importtime & AA = A AF3] ZHUTH

B A 3.70] &7}

PYTHONASYNCIODEBUG
o] $7 WAk ulo] YA e EAAR MW, asyncio REY TW I BE S BB

WA 340 71
PYTHONMALLOC

shold vl 22 GAE A AY T E2 AH G
sholm o] A1l W2 e TS AT
+ default: 7] % v e] SEA & S FUTH

* malloc: ®E o] (PYMEM DOMATN_RAW, PYMEM_DOMATIN_MEM, PYMEM_DOMATN_OBJ) | Al C
golB# g9 malloc () 45 ALY

* pymalloc: PYMEM_DOMAIN_MEM¥} PYMEM_DOMAIN_OBJ < 9 oj] A] pymalloc & 32} & AF&3}11,
PYMEM_DOMAIN_RAW G QoA malloc () T4E AU )

gz 52 Axgdth:
e debug: 7] Wl 2] @G} 9 v 1 FE A AT
* malloc_debug:malloc & ZA9H UH I &% A X gyrch
* pymalloc_debug: pymalloc & Z A9 O =& A X gt}
718 v 28] €32} 9 PyMem_SetupDebugHooks () T (Iho] A W 2 8] &Fx}o] w1 &3 A X
Fth = #x5l 2
WA 37014 WA rdefaul et HEAE 2L T
WA 3.69 F7}

PYTHONMALLOCSTATS
Hlo] QA & A2 HAEH, shol & M 22 pymalloc A4A| G o] BFE wjuiet, 2eju F 5

] pymalloc W] 2 8] &2} o] FAE A4t

PYTHONMALLOC 87 W4 E AHE ] C ol el ele] malloc () BRAE AT AEHAL,
pymalloc Al §lo] ol F43HH, o] 4= FAFH YT

W2 36004 WA o] Mpt oA ME RER A5 AY sho] Aol A AEE 4 A5 Th oA 1
2Ade 449E 237 g5

PYTHONLEGACYWINDOWSFSENCODING
Hlo] QlA] oFL #AtE 2 AAsH, 718 9t A" A3 - o8] REE 3.6 o] -2 ghel ‘mbes’ 2}
‘replace’ & 7t 7t B EH UTh 23 A] ¢k oW, A 7] gk ‘utf-8° 7} ‘surrogatepass’ 7+ AH-8-H U Tk

o] L3 A3 A 7to] sys._enablelegacywindowsfsencoding () &2 A3l E 4 g5 Uth
M AES.

WA 3.60] F7F: AFAH U &2 PEP 5295 F2 3 A L.

rlo

2
&

o,

PYTHONLEGACYWINDOWSSTDIO
Hof 91X ke FAAE A4SE, A 2 9979 288

W

A7} ul-82 A3 A B4 =& 1 o)A o] whel Q3
o) M4 BEAEYC] 2E WANE F2oE 4l AU AE A (FY Ei solnw) A FABYT

7184 A=,

E
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WA 3.600 7}

PYTHONCOERCECLOCALE

%ko o= dAsH, F vfojd B
53 UTE-8 7|4k thste = 7

Ol A7t AAH A AL (2= 0 015’491 goer AR, 4 A %H% LC_ALL 2AYE
r ] )

1A " A1 2 1 ASCIT

7]Hu POSIX _Ejﬂ Qo Jlr 1% CLI= OJEL\:JA ] HEY S 2 T3} ;Goﬂ LC_CTYPE ¥ =0] &
g 2AYESE UEE SAHE FA8 8 A =Y T

e C.UTF-8

e C.utf8

e UTF-8
ol & & Eﬂl d HE FStUE AdAst= ol AFshd, stol# "Efd o] 27]3k5 7] Aol LC_CTYPE
4 HLE A Z 2N A A A A3 *”*‘EMUr olgA st A=z E A4l T2 22

Azol A A5 ohE 2A D A4 T4 84 (h GNU readline ol Hee)) 7k ¥ & 9 2
of Hal, AAE 4L AR C 2ALo] ohyd HAL 235 A4(7he shol W AA e locale.

getdefaultlocale ())E W ofu e}, A4 L2 AL ME (o] ZRA|A7Fvko] i QIE 228 & A3
e o A Q) B 4 dFUTh
oH e =2AL T sE TS (A A=Y Ao FAH 2AA A WS F3l) sys.stdin

7 sys.stdout °f 3] surrogateescape o& X B 7] & AF o= A 5]'@"% T} (sys.stderr

= 02 2A YA A E backslashreplace & A /\]——9-@'14 th. o] ~2EE A TR H4LAH

PYTHONIOENCODING— AHgete] A = s U T

U 7S 93], PYTHONCOERCECLOCALE=warn < A AW, 2A Y Z4A WAool dojutAY, 29X

0F3 A WA it A Aol stol X AE 0] 271§‘r9 uf o] 5] &/ el FFol WL stderr
A WAAE E YUt

T3 2A Y A AEe] u| A3 At AT A A2

Ao A PYTHONUTFE & 7| A 0 7 A3 o 82 514

sl uTE-8 thAlell AsCII & ARE-SHA atel |, F 7HA] 7]

7HEA e

7%1] %?‘;}UH , @ 7] A] ASCII 7] 4k 2
}MAﬂﬂHﬂﬂ*ﬂ
I §]’ Al A oF Ttk

2
Iki
O.u E
‘G

A o

H —_ 1__
r o =
s= ZTH

WA 370 7} ApA| 3 Ul-§-2 PEP 5382 F 234 Al L.

PYTHONDEVMODE

o] &7 W57 vlof A Fe
BAAL.

WA 3.79 F7}.

ar EE”% %—/g ﬂ?}q D]— -X dev ‘%‘/\\j\%‘

Sl
R
4
f
>
o,
i)
H,
0
b
=]
=
@]
=
)

PYTHONUTFS8

12 AAe, oE 2 e UTF-8 R =7} B3 Utk o] REo|Ae 8 2719 456 4#glol,
A 2E QlE) 3] o] 29 B AE Q13T 0 2 UTE-8 o] ALEE U Th

ol Th3 € S| F T
* sys.getfilesystemencoding () < 'UTF-8' S ¥l TH(Z A Y A7 FAE Y.

* locale.getpreferredencoding() < 'UTF-8' < Y& UTH(ZAY A FH L F A 1L,
9] do_setlocale Wj7) W= ol & E397F glsUth.
* sys.stdin, sys. stdout sys.stderr 25 HAE 07 07 UTF-82 A& 351, sys
stdin I} sys.stdout 2 surrogateescape Oﬂﬂi 8l 7] 7F &A3E Uttt (sys.stderr &
7182 2A Y ¢4 R} 77'01 backslashreplace & A& AFEEUTH

ol# 3t 5t S+ APIS] W o= Qaf, thE 49 & APIE th& 7| & 54 + 3

L

Ytk

rﬂ

b s 13
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C W E ), 87 W5 E B UTRS Am 9 Ag skl gasx o a
* 0s.fsdecode () 9} os.fsencode () & UTF-8 Q1 QJ 2 A&t}

* open(), io.open (), codecs.open () % 7| & 42& UTF 8 01'—’"‘4% /\}%@'\41’/}. I8}, o]

it
<
=

rlo

ERRR TR F AR E S

UTF-8 REA &F AEY HAL pyTHONIOENCODING & thAE 4+ AS5UTH (72 Z2A1 4 24
REo A}t upzriA 7).

0 o2 HdAstd, A zeH < 7|2 ZA Y J4 REg A ch

T2 ZE vjo] QA 42 FAEE AA Y, A ZEHE 27|88k Bt e 7 2 h

o] 37 W47t A AAHZA o, "JHEE]F%% A 2A Lol H AA ASCH 7] 9F 2 A A
(PYTHONCOERCECLOCALE o A A sl= ‘1 2 A, 2 AL FA WA o] v FA 3 A
A3 3R] 2] ¢ 3 AE Z 2 E & A E?’ﬂ b gt oleigt #l A 2A Lol A, HAA
O 2 JYA A Dt A A BHA] ¢ o Qe Z B & 7|24 0 2 UTF-8 R =& &/43}3
-Xutf8 FHACEZE AFR 7FSdY )

WA 3,70 F7F: ARAI 8 U-&-2 PEP 5402 I 23N 2.

4552 445 AL shol o]ty Aol Auk B3} U ok
G

1
oX,
)
a2
L
5
rlo
[>

a9 M AR e A
ﬂﬂﬁﬂ—WHMWwag%E%ﬁ£i¥@ﬂ%ﬂ¢§H4

PYTHONDUMPREF'S

23U I8 ARt E Y FAs dls A I A48 YR
gfo]H o] ——with-trace-refs W& &4 0 7 FAH gl o]of g}
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CHAPTER 2

F2 ZAEAA sho) A A8}

2.1 1w e] sl g7 et A3

211 g~

o]l & th FE 2l wf Z o AP A F o] Jlow, thE BE oA 7| A= A 4 S5y Th
Jeiv el = s 71 Aol fls ol¥ 715 ARSI AlS S S UTEH A2 A H A WAL Thol S fA
AL 5+ 5T

ghol o] mjg] AxH o] QIR 9k AFLdE glod, o 24l B2 E st 7| A& A s 5
QA&UTh e B2 AAR AL

] ¥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}-8X}-&

2.1.2 FreeBSD <2} OpenBSD

o FreeBSD Al-&-2}, 9 7] X & 71518 o] 2 A dHAA 2

pkg install python3

* OpenBSD AF-&-2}, 3l 71 2 £ = 7hste W o] F 7] shA Al 2

pkg_add -r python

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

here 15 thon ersion .tk:] (D]—% ﬁ]olzloﬂ 7:“_/_“.;)
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(o1 s o] A ol A A <)
[ ]
o 5 So] 386 AHgAH= ol A The] ¥ 251 WAL Atk

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

2.1.3 OpenSolaris

AFUTh o Fe W spojyo] glon, A& o] pkgutil -i

OpenCSWoll A Tho]l XS o
python272 AX& 4= 9%

o A

= T

e,

2.2 s}o]¥ H=3}7]

CPythong 2 3 Z o} dstefd, W= SUth A WAL 225 YR A Y A Z clone & 5= Q)
)

2229
1. (3 2190 <13 25 clone o] .2 510,
WE mEA s AN 0 R Bed 2o BY o 149U

oy
A

./configure
make
make install

gto]l M A E o] £ E 9= README.rst 3} o

oX
o
2
X
N
o
>,
odt
rlo
i)

AT : make installL python3 vlo|HEE o2 AY 713 & 4 5 Ut wEbA make
altinstall$ make install th4l @ASt=4], exec_prefix/bin/pythonversion T A X]35}7]

SRR

2.3 vlol #H P =9} 5t

ol A AA FH wt 2 & JFUT; prefix (S{prefix}) £ exec_prefix
(${exec_prefix})& AA o] W} =1 GNU 22 ESJoj A& sfAHojof dUt; o] AE2 2<

S U
g Fol, YR 252 ALHe M, ARG BT /usr YTk

ERIEEEE )
exec_prefix/bin/python3 REEREERPEEUC R
prefix/lib/pythonversion, B EES ¥t e A% H A

exec_prefix/lib/pythonversion

prefix/include/pythonversion, TFol AW A4S A Felal ol g = g ] = U del= o] 2 Q oF
exec_prefix/include/ AIFE oS 233t v e g A4 914
pythonversion

16 Chapter 2. YA ZZZ o)A slo]H A1-L-35}7]
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https://devguide.python.org/setup/#getting-the-source-code
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24 A

FreolA] ste]d AT HES GA AHEstE, A3 std =2 whEojor gtk ol & ol FA

’$ chmod +x script

a2, A YES] ekl -3 M (Shebang) & YUt F2 AE2 7l olFsU T

’ #!/usr/bin/env python3

o] AL paTH AA A Tro] A B L ele) & AAFUTE Tel), AR f Y20l env B o] 9IS 5 9o
252,08z 4EF /usr/bin/python3& 3= &

ol ~2aHEA A HH S ARSI W, subprocess EES EAA L.

2.4. 75 A 17
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okl
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CHAPTER 3

A% - A sl A ALE-5}7)

°] FA]-= Microsoft 91 =0l A 9}o] W 5 A3 vl dofof & A= 54 F 2o t N8 S Alsdhe A=
HEE Yo

O 20 frg & A2 E S A u) a0 2], A5 o= AAE A9 ohol W A7} 2915 o] A st
sho] W& AFE-8 5 QL= =, CPython 2 1 5 ¢ & W2 bl s k-9 A 2= 71 3] (MSI 3 7] A])
€ ALY FULh ol A 22w F2 O AR AT AR Sk # 4 ol E 22 E ) 2hol B 2] g
A ARG AR sfold AAE 271817 AT AQUnh A 223392 £ o A AF9 BEASAE
Asl dA g ¢ glon, o8 22 2 xS flel AE o ZIP vt o] Ale g Uth

PEP 110 A4 € tf 2, s}o] 4 & 2] 2+ Microsoft 7F Z A F o] 48 A 92 W 202 hedhs Anf
ERFW AATY T o] AL 3po]d 3.871(0]) AL Vista o] & A DTS KU TH A= XP A
P25 sho| W 345 A A B4 AL

ATl M AR = Sl ofe] 7HA] 23] 22 adlo] glon, Zh7h g o) Feg o] slsytt

¥
o utt
b [

a1 =5
nuget.org 3 7] | &= A <4 A 3} A| 2 ©l (continuous integration systems) 2 ]
SUEAAY AAYES AASE ol AR 5 AT, Julo =8 5 glom A& AL o]
gsuth
BA B .

W A5 d A o 2

oo
ofo
[kl

E 3ol Wgst7) ol A9t shol o] H 4 s 71 A Ao
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31 AA A2 z2T

3.1.1 Ax] A

Ul 7] stolM 38 x| 22 IWE 2T 5 IFUTH- 24 320 EQL 64 E WA S JAH=Z 2 HE
A A= F 7HAL ) AR 2223 (web installer)& 22 27 T2 X0, B3 74 S AE Ao R2 T
L2 T3 D]—. 9 =gkl A X Eilau(oﬁline installer)ol| = 7] 2 A X o] Q38 FA Q47 £3F o] 9l o
AEA 752 A AT AN Aol BaFUTh HX T HEEEE Fohe= o2 P2 Tt 2 glo]
AA7E %‘5 SHY Al L.
AA Z2OWE AT, F A 4 FetuE YT 5 syt

g5 Python 3.8.0 (B4-bit) Setup - X

Install Python 3.8.0 (64-bit)

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

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

Includes IDLE, pip and decumentation
Creates shortcuts and file associations

—» Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

Wiﬂd OWS [J Add Python 3.8 to PATH el

“Install Now” S A &3} :

+ 2l Gadministraton) 9 8 8- 1511 THC W) ol welelo] ve A A9 Qe ol =7k s
£ AHSAE A AL § shol A BA B AA A P )

* Sto] o] A2} Tl B 2ol A X]H Yt

& o]l A A A o] A s Fado whek A H Ut
gtolB e g, HlaE A9 E, §14] B pip7t A X FH U th

s, A2 v & B g 7k paTH F7HE U th

« HIE 7}7]= A AR AR Al RE A H YT

“Customize installation” & A1 & s}tﬂ AR 75, A 9 i] el
[e]
=4

th oW A Aol utel el & A A5t Y, o] 34
RE AR X E 43518 ¥, “Customize installation”-& A1 8l 3] of Sk}, o] 7

- BIA A 20l 5L AT Ok &5 AHU T
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s }o] -2 Program Files t] @ ¥ g o] 4 g Yt}

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

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

A AT kR 18 S8 S A5 Th

3.1.2 MAX_PATH =&} 2] A5} 7|

AL AR 0= A2 Po)§ 26072 A FHFUILh o] o] B} 7 F =& B (resolve) 5 4] 411 o]
7H RS o vl g ok
In the latest versions of Windows, this limitation can be expanded to approximately 32,000 characters. Your administrator

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

o] open () 4, 05 BF W 20| T2 A 7]%50] 260748} 7] AR E ol S o] W MET 4 JEE
gt
EERER

%] , F7FFA ol Bo3kA syt
WA 36004 HA: 7

Azl et A Ao] shol el A BB gl& ok

3.1.3 Ul glo] A x]5}7

M 2T U ST 5 It RE SHL B BAAE AFT 5 YoM, 2299 8 47 22
Hol ARGA FT 2 jlo] o8] AFH A A E BAL = A=F U o2 g F4AL 7 71 E3%=
8787 91 ULE SAGH 23 A48 5% e

47 2239 UIS 84U $712 A AT FAFAY, /quiee §UE VLIANL. 487
4T AEE AUHAT Xdﬁﬁghl o e & A% EAISe, /passive %*ﬁ_a 78%}6‘}@/\13. /uninstall
A& Agstd stol A Xﬂ ]/\]Z—T%J‘JEP-E%EEﬂ AlE A sy Th

02 2E 3AL name=value® AEH Yt} o] 7] A] values dutA 0 2 7] 5S v|&ASst8H 0, 75
SseleE L e ARtk AS b5 g40) AA E5L g 2eth

21
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o] & A =3
InstallAl- Al2" AA dXE 333 | 0
1Users }
TargetDir | A X] t] & E g InstallAllUsers ©f] w2} A &= Ut}
DefaultAl- | 2E A2} A X E 93 7|2 | sProgramFiles$\Python X.Y 22} =
IUsersTar- | A% tj& &g %$ProgramFiles (x86)%\Python X.Y
getDir
De- A AFE A AR XS Y38 | $LocalAppData%\Programs\PythonXy T =
faultJust- 712 A2 o g $LocalAppData%\Programs\PythonXy-32 T =
ForMeTar- %$LocalAppData%$\Programs\PythonXY-64
getDir
Default- Ulol] A= &= 712 AREAE A | (H] o] QL&
Custom- A Az veHE g
TargetDir
Associate- | A= AxE o ad o | |
Files 2& W yth
Com- RE pyIdE .pycE AT | 0
pileAll A3t
Prepend- A2 @ Scripts HAEZHE |0
Path PATH Oﬂ =78t .PYE
PATHEXT 01] Z 713t}
Shortcuts | AX =, ] =2, dHA | 1
Y IDLEC] &t 7171 & o
Y th
In- SFol A W e AT |1
clude_doc
In- Oy 2 vtol g E AAPY | 0
clude_debug t}
In- WAL S H e} etol B e & | ]
clude_dev | A X gttt
In- python.exe®} &I & L E | 1
clude exe | = A X ?j’ﬁ }
in- A= & ool ST AX | 1
clude_launcheg} ] t}.
Install- REANLAE Y 9= 2 | 1
Launcher- | 3}o] % 214 & A X gt}
AllUsers
In- #F golBe A BE | ]
clude_lib | & At}
In- HEZ A= = pipe setup- | 1
clude_pip | toolsE A %] 3t}
In- U AE(pdb) = AXF |0
clude_symbolst] t}
In- Tcl/Tk A Q3 IDLES A X3 | 1
clude_tcltk | Yt}
In- FZ golHE g H22E &9 | 1
clude test | EE A Xt
In- deje A3 HgES AAF | 1
clude_tools 14 o}
LauncherOnly® ] 2 A X gt} o] 212 o) | 0
BEo e gHRT 4%
.
Simpleln- | T F22] A UIE v &3 | 0
stall syt
imple- trstE A ULE AR o | (B[] 3l) ol o = N
?nstallDe- FASF AR 2} A o] w4 A Chapter 3. = 3-cll 4 sto]d AH8517]

scription
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o0 Eol 7|2, A28 AR vl A AAE 283 AA AW, (DA AT WY 22z TS FYS
A8 5 AUk

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

AR EAE 29 E glo] sho] o] A9 g ARE A AT 5 JEE, T FYoE wiE A8
AZ 5 A5t ol S A S Weesha 27 5014 7} EAH 1 ALEA A2 7 5185 A ek

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

(BAE Agetd otd A= Ak, -7 239 A 2" AA A7 Qe o, AFEARE Aok d%
Dol 28441 2.)

ol YEd 4L A3 5td 3} shA unattend xmlolgte Y2 AlvE &

%222 ARYU ol o= HER ABHH, AT S 22 WHT

ASH 2 A TALE Fol s Uth o] oAl 3L o] A AAe} 22 F S BB

<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 vz E glo] A3}

IS LR Ive 2140 22 Aol 2B 90 YA, AN )5 E A A
Aol LY 5 AHUT o2l @ £ 7E W5}, Beo| Wl BE 5w 74 208 e wel 49T
IS Aol T G1e1 o] B e CEE AT Aol o}5 S BE 4 Al of e B8
F ARG 5 YA, B 5 AT FBY 4 2FZ A B AHES BRE Aol WP f8 T

Execute the following command from Command Prompt to download all possible required files. Remember to substitute
python-3.8.0.exe for the actual name of your installer, and to create layouts in their own directories to avoid
collisions between files with the same name.

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

/quiet SHAE A ASto] APFE TAE 4 55 Q5 Th

3.1.5 Ax] 243}

At slo] W o] Ax5H, x99 U+l Programs and Features & 75 £3] 7|52 2715 A G A AS &
2155 Ut Python 23S A el 3t “Umnstall/Change” £ A"t f4] #e]l Rew A

“Modify’ & A 2 98 54 3ho] 7158 F7HHA A A LS Fuich- W35 A gk A=) =
ARG A A e o B A AN Aol 6 D g A G ieh o
S stelE vl A A3 A A Y vk ThA A A3 of T e

“Repair” = @A 4732 AH§3he] AR ofof s BE QL Balsha AAR AL 2 4F AL A
Je.

“Uninstall”-& 3} 0] 2 247 3] A A3}=t), Programs and Features o] 2} 3F& o] 9= 915 ¢ & slo| A A=

Al gyt

3.1.

e,
M
X
ﬁr‘
[t
e
4
i)
N
w
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3.2 Microsoft Store 3l 7] %

WA 3.7.20] 7}

Microsoft Store 3} 7] A = A A X 4 Q)
EAo7 hyth

A A S AR eHE, AA AES 10 G o) EV} Q=4 &<l “Python 3.8” 2 () 9 §F Microsoft Store
NS AASHI Al 2. A =3 of o] Python Software Foundation o] A A A =] 9= %] &-915}11, A X g th

shol W AL E 2, £2 o2 Sof A9 U5y 8L

rlr

7 aL: 3Fo] 22 Microsoft Store o A &4 F 2 2 Al g Uth ¥ &2 A Estete 8 S o d, 2t
H 7| A& A& stA] gk A YU
A &, gfo] M2 Startof| A ZFobaA] A& = QG UTH B, BE U® =52 E == PowerShell Al /d o 4]

pythong ¢ g 3ato] AFEE = QF Ut T3 piplt idles 831 pip IDLE 5 A 4 s Th
IDLES Startol] A & 2+ 4= 915U Th.

Al 74 B 27 v ds FJuaret A A E 5 A5y & S0, python exeE 1t ofy 2}
python3.exe® python3.x.exe (9 7]A] 3.x= of & o] AlZste]= 54 WA YU 7H 3.8). Start
£ 53l “Manage App Execution Aliases”& E¢o] Zr &3} A4 H sto)x W A& AT pip2tidle?]

A H python WA} A8t E 5 sh= A o] E5UTh
python -m venvi® 7} 374 S w1 4 3)6te] AAA o2 AFLSH 4 95U
U2 W A9 stol RS A X 3t1 PATH W 4ol 3713 2 W, Microsoft Store ol A A -Z3}= A o] o} gl 24 o)

python.exe@ AF-&E 5,\— AdEYth A A X o] AN 2A5E ', python3.exelt}lpython3.x.exed AR5}
qAe
py.exe A& o] gholM X & FASHAIRE, 7| A 22 a9 02 RO XS AZ T

g}o] WS A| 73} ¥, Settings & oéJ_ Apps and Features & AH-& }74 1}, Starto| A] Python2 2+ T} wp$g A
oe% © 5 2] ol Uninsall & B3I ch. A A1 o] shol 8 4210 48 A2 =E A7 A AA
= A gk, 71 22 A A= A O}A‘Ji‘r

3.21 &=z £A4

Microsoft Store S§ ol tj 3t A gt o 2 23], slo]H Aa P E = TEMP S} H A AE 29} e &7 §] X o "t
AA 227] AN Adte] g& 5 JdsUth A, A AR 7| SE Ut 23 HEV 5/ A XE =N oF
SHH, AA A2 =2 a8S A X8 oF P Th

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 7} 7] #]

WA 3.520 F7}

nuget.org 3 7] 2] = AJ 6] A of] 2}o] i o] A A= 2] b2 A £ Al FF A E A2/ of] ALE-317] A 7 FH4
=1 217])9) sfol 1l S LItk 212 “NET & 51714 Fe) A" o] A vk, W= £ £ 77} 238 7] Aol £
4y sA Z-F ok

7 ALgol 3t 2 4 AR E BT nugetorg S FHETAIA 2. TG Fhol M ) akjel A S22 okeluT).
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nuget.exe B8 & T3+ =, o & 59 curl o] 1} PowerShell 2 A}-&3}o] https://aka.ms/nugetclidlol
A AR L2 4 YU o B8 ALS S b33} 2ol 64| 1k 320 = B ES shol A8l 4
W2o) 4718 U ok

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

E

Ae AdS W, Version 3.x.vE 2 L. 228 HaAE L oA WAT 5 glon, 57
319l TelE 2o AN H U /]2 0%, 319 T €E 2] 9] o] 22 77 412} 2o v, ~Excludeversion
glowl o] o) gol AX® 54 o] Z3E YT 59 U E 2oL shol A AA 7} £ tools

°|
e 7k st

O o N,
1%l o
i,

# 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

QiAo YA A AL Gad) =T & gon, A WAL s AN} AH FZE G5t
Faslok guth w1, W74 D AHE £5 0% AT oA AR AN S B ClA AT L WE
Zholl 51 & WESHA hod o] A4S A5 o FAY LT,

tools U8 E 2|9 ¥/ build\native O 26 27} Qlruinh. ol 7)ol & shol 8 A X & FE 57 A3 Crt
n2 A Eo) A A8 T 5 9l MSBuild 44 514 python.props7t £¥5] o] gtk A4S EHe

Mo A AHE 0 S YEE eho| Hejel B AG P T

nuget.org 2] 3| 7] X F H H o] A= 64 8] E ¥ A 2] - www.nuget.org/packages/pythono] 12 328| E WA 9] ¢
www.nuget.org/packages/pythonx86 ¢} 1 t}.

3.4 W3 b5 9714

W 7 3.50] 7}

WaE i Z= H 4 ghol 42 et ZIP L JUth FF AR A A AA A7 Bk, ThE
& ZEIWY R E ZFsH7] A AP YT

FEHYU WA wizE 34 Hp, A2 HA2ED A4 D AXH )71 A E EF8Fo] AR A~ H o
A (A9 &3 Aelg Ut 25 ghol B 2= ZIPo| 1] g 744013 7 HASEH pyc A2 Z3HE o,
python3.dll, python37.d1l1l, python.exe W pythonw.exe7} EF Al FFH Yt} Tc/tk (dled} Z& =2
T35 35S ZF5), pip D Folx AW 1% 235 A g5yt

3 YAE vl 2 of| = Microsoft C Runtime©] 285 o] Q12| ¢kom o] & Al gl A2 S8 203 A
Z2 39 AA]dth dEtd -2 o] Aol AREAF A~ H ] O]U] AAEH DAY AES AUl EE &3 A5

o7 AAH YL 5 gon, Axd gdE oA ucrtbase.d11S FrobA AT 5 5T

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.

AREA A AL AR WES} G S8 =229 4X) Z2 1] A of Fuith b sho] A AN A
£540.2 92| 57] 919 pip AHE = AL ol WO A A HE A AW, £ 5 710w AE Ao =8
Aol pip e EWFHL AT 5 AFUTE AR oT, AL R A& AR AG A A G o] =2

. W& 7Hs g 717 25
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A55t7] Aol 24 WA 3] T2

(vendoring)”).

o Wi A & 7HA) AS ARl 7} obeloll A o] glg T

HATSYES S8 2299 QR A e)s ofof FLiTh(WH Y

o

goloer A4 38§ ZraW o] HFEA] AR AF O /‘]’ Ae dAEE F I3+ sUth o] A%
WAE w25 ARG Sto] A A s 7] Ao sfol W] YR WAS 238 5 5 Utk Eupu T8 oF sh= A
(=g, vy Zﬂ%zn 2 Hojofsh=A))of whet, 7 7}11 F/deo] AdFyth

E-AY 9 A2 A7 ARG st W Y] o] B 2 ShA v AR Ao A 7 £ RS B E S AT T
AR H AAE AHE S, =2 T o] J]'O]“qoﬂ/ﬂ AP Qoks B E A7 s Ut ofol 25
AR ol ekar, S AL WA A H S AT 5 glon ohd Add o] Al & FHE gtk thR29] B¢, AHE A
ol AA=dte I H W S5 AH8dte] Py Maing T 4 SlojoFdyth

o g e 23§38 & QRS AFE o] python.exel pythonw.exeE AR T E3H= vl X
ol A4 vtz 7H71E AlFste AdUth o] A9, &8 222 AA o]Fo] ofd sfojow
FAIE ], A A AS F < thE Fhol 4i*1]/\‘4'«4'°1 0173*}:!“3'5]"‘ ol ojglee A2 AsUTh
FA9] P2 BN AL, 9714 3ol A3 A B T E 2l 2 A Se] Ao A ABT 5 ES
o FUnth S5 dHE A, &8 22 IS A5 Aol A ARE AAD F AolA H7AE
e Ao A+ syt

3.4.2 shol# s}7]

S REEEEEEE 5%
AT EAORAER L AGUT duHe

r
o]o
olto
[kl
fru
[
)
=2
rlr

REe) g8 me YL olEu iCEﬂﬂA
=g

-
F2otd 22 5 Qe dhold AH 2B HE AlFstrlol FEF U
o

3] 7} 910} A 71 A 2

SAEE 7]
XS AFR5l= A 7Ho ZE A Q) xfo] AL

% CPython 81 2 20, 7] 758 TRo= 88 97127 A5tk the-e gl A8 = v A
ESET TRy
ActivePython T}5 ZEZ 334, A A, PyWin327 = A X =2 0¥
Anaconda <17] 1+ 8t 25 (715 numpy, scipy 2 pandas) ¥} conda 3 7] X| #] A}
Canopy 718} 7|6t 7 =27} Ql= “2 A Ql ool 4] 8737,
WinPython AbH M EH 73 3 7] 2| &} 3} 7] 2] EE AS EF7 2TH A= A& w2,

o818 571 A 52 H Al 9] shol o] u} /e ehol He el & E A 4L 4 om, A4 sho] A Fol A
{4 BT A ASHA 2ol §ol 414 2.
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https://www.anaconda.com/download/
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C:\>set PATH=C:\Program Files\Python 3.8;%PATH%
C:\>set PYTHONPATH=%PYTHONPATHS;C:\My_python_lib

C:\>python
ols MALZ NG 2L AYPE = EE F7HHHA AEHY, LA ARE BRE SE& Z2 29
FEE U

=
WES 7|5 otof] 4 o] 58 £33 7| & Lo 2 345 o], A Zro] L} B Eof A 51
Sto] PATHE T4 oFE 22 SubE WA 5t

7B A HSLE Ao Z A Y, Start S F 85t edlt environment variables’ & 7 M5} A}, A| 2~ H)
2 A, Advanced system settingsS A 11 Environment Varlables HEL Z 3t o] 3t AR A, AFR A2}
A2E 42 FAGAG 82 4+ A5UTh A28 B5E WA e W AR o A glo] oAl 2aof
SHUTHE 2el A A

B A9t SR AT E ALY A5 o] oo ol B, paTiE £ AL W o7 A gk AT wA T
S olsun

PYTHONPATH R B W 9] 5ho] 3 29} o] A 30| A AMRE B2, AXH BE o] A WA 33w =
ST T O 2 o] Mg dT AT TANAE o H T

] ¥7):

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 H4E A2 $A3}7] 38 SET H
https://technet.microsoft.com/en-us/library/cc755104.aspx &7 AT E JFH o2 4317 93l 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 H<= A A 3} 7], Louis J. Farrugia
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3.6.2 s}lo]x A3 5} 2]

WA 35004 W

s o= “’&%Oﬂl sto]l A JAE 2B E 93t A& vl 7 FE-Z A8k A 2o, Y8 ZFZE A 3}

HEAZs L AS = JdFUTE AX 2230z o] & AT A& A dsUTH

A 2732 A 3 o] A of| A, “Add Python to PATH” 2}= 3 A& A 8lslo] 42 =2 13 o] pATHO| A X

AAE F718I=E & 4= 55Ut Scripts\ 269 9 1= olE = 252 A8 3] 93]
g}]\

n
T\
i t}'

N

i)

°

In}

= gtk mebd, 53 =

FE Nv
g

-

0,

T

‘?‘-" .
o4 o

pythong ¢ 8381, 7] A X 2 71WE AP35 51
gHow ~ngeg ART ST YHUth B = ARAE F2 A
]

Q.
4135131, Modify & 418 g t}-3,

A2 Al o] g A= Z3sHA] gkgted, AAEA AA 22 IS tha

243+ dFUth B, B A A Ha AA s Z]%‘% AHg-3to] PATHE 522 4T
AsUth shold A2 fe B e S LA EF PATHE & WS AAs| ok, b FEAR A EEo=
FEEU A fee v 25Ut (s F 5] ol EAT T 7H EY oh:

’C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.8

3.7 UTF-8 =&

B A 3.7 37}

A% 9 o 08 A 2wl Aol e AA AL A8 T THANST LE 5 o] A). Fro] WL o] F el aE
o] 7| E QA Yo o] F AR YT (A S E0] locale.getpreferredencoding()).

UTF-82 <1 E{ Ul 3} WSL(Wmdows Subsystem for Linux) & 33t tf SUA A 2H A dE] AFRH 7
ool = A 7 AT 4~ 5t

UTF-8 2= & A}&3lo] 7| & &
U PYTHONUTF8=1 &4 W&
PYTHONUTF8Z, 373 A4+& 44

UTF-8 =7} 2244314 uff:

@5 YUtk X ucrs §Y F §40)
2 943 5 9%tk UTF8 RES a4 8stel
W8 ig A48 BRI L.

7

e sys.stdin, sys.stdout ¥ sys.stderr+= 25 UTF-

¢ “mbes” TS FH A2 QYL AL AL
718 37 W4 o PYTHONUTF8=13 3 7}3HH A

HAA A2 A o] o EhE o] W 37+ & g
wtfe B 2 S A8 Ao) FHI

Zr3: UTF-8 RE7F 0| EA35LE 7ol %, slo] ML T QoA 7] B A 0 7 t}3-2 $3)] UTF-82 A& 3y
=

/O 233t F£ 1/0 (AHAI & W82 PEP 5282 X 4] Al 2).
Al Q2T (AR 3 U6 PEP 5298 F2 34141 2).

£
SN

)
w©
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https://www.python.org/dev/peps/pep-0528
https://www.python.org/dev/peps/pep-0529
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3.8 A= & vlo|H ¥A

WA 3.30) 27}

Ao & sho]d A= chFal shol M WAL 27 Al o] £Lo) N AP g A3 YE(EE

wel %) 7k 54 sl m Aol ok AT E GeP 2 585k, % ¥ A ol AT Th

paTH W49t Do), AAE 7P g sho A v AL eul2 A AT Aad AR AX R AR
2 WAy,

<L
FEEREL R EEL] gi]LHqu%A}%‘}7]E;} of o] AW 2 2= A]
AA = A PEP 397914 A A= Q54

3.8.1 A]|2}ts}7]

g Eoll A

H A 36004 W7,

Al Aol shold 3.3 o] F& A X5t paTHA DA E YU Th A= AR 7@ £ ghold WA
SRR, ofE WHo] AAH o] YA E TREA GeUth AAE AT 5 A FAsted, ¥
ZEZENAN 5 ¥H S AP UAI2

AR e H A WAL Fhol M o] A& of ok FUTH- FAAH o2 FET S o, AFH 2 HEH E AR}
ooz AH ASFP T

oy HVH ghol o] A=) Yo (& 50f, 273 3.8) Fo] A 38 AlZH &= AS & 5 A= AYtTt-
vlol M 2.7& A&t W, T3 HEH S Al :

’py -2.7

AT stolx 2.x8] HA WAg Aoty thx HH = A=Al L

’py -2

220 M 2) sho] # 2.x7h A 2k of o BT},
ohe ol 27k B4 W, AA 7 AR A ke A )

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

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

E

rlet

3

B A 3.50] 7}
HA7F A A stolH WA XA glo] A, Mt S (F
virtualenv B2 JAE) o] A3 EHYgoH, HA Qg =

Al Ol E] 3
AR Ao JETEE Adteiw 4 87 BT A, B shol W v AL WA
A A A 2
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2T YHEA

HAE Stolfl ATYEE 5o BATh- 0FS YL O F hello.pydts dS w5t

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

hello.py 7+ 91 Tl A B 2l of A1, TF B %2 A gy ch:

’py hello.py

A4 shol A 2x AA 2] WA MEZL AHBE &5 gguinh o)A R WAl EL vhe vk 2e] WARU T

’#/ python3

W2l ThAl AR s o)A 2 4l vhol 4 3.x AR A4 P U Th 919] Wl & oA
M BHAE AAE 5 AU sl A 260 DA o] i 1A, A
oz W %ﬂ%ﬂﬂ

dA = A Al gtol A 3tA (5 .py, .pyw, .pyc L) ‘ﬂﬁﬂ‘ﬂ Aolof Tt &, A= G 7] o A
olg] g 3d F s HE FYotH HATF AR HER, oA A3 AH 2L V)5S Aol 23|
Eo A A-g3loF sl WAL AAT 5 A5t
o] 7219l 2 o|H& A HA &2 Yol met & d AA 7L FAlo] of 2] spold M HdS ADE = vke A Y
gt
3.8.2 A9l =
2YE Sels] 5 o] #1 2 A A hebang)" S O] T B 2559 A1 9
AAL o2l 22 /| BA 02 AASH 228 E A RS ek 7] A ol 2T A~ Hol A dnrA oz
AR UL o] AAE ARG S Aol Al Tho] ii%EE Z2E7lse AT don 919 A=
28 e B E YT
ol 2T HEL AW S5 T2} AE 7ol o] A4 A=EF 817] fal, o] A= A AH 2 HE
ﬂ@ﬂ%ﬂﬁﬁﬁkﬁﬁé]%@ﬁ%ﬂ%ﬂ%ﬂ%%%%ﬂ%ﬂ%*ﬂﬂ

¢ /usr/bin/env python

e /usr/bin/python

e /usr/local/bin/python

* python
ANE Sol, 2T HE] A HA| Fo] th5 3} 2o Al Zstd
#! /usr/bin/python
7] & gtol g grobA AR Th iﬂﬁﬁﬁﬁﬁélﬂﬁhg%ﬂﬂﬁéiﬂéﬂ%OWWﬂ%ﬂ
“ﬂ%Tﬁﬂﬂ‘ﬂEﬂﬁd*i% £ dAAA AT 5 A5 Uth AEFolA Fe2odlA 182 AR

o
1=}
~AYEE AR, fusrE AL AW E F SFLE A8 oF
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A REM EE S BAAHAGEHA R EE T HAG B ) o2 HuAE Y 5 s Uth =3
Bz FHoj «3278 2718t 28| E WAL 2T 4 95 UTh = /usr/bin/python2.7-32532H|E
gtol M 2.7 AHE= S F F T

Hizj37°ﬂ%<—7}: spo] W |2 375 E = 64" U ALR 648 E A S 2 D 5 YF YTk EIF WA glo]
- 2 @Q?O]AQE}(X /usr/bin/python3-64).

@ shold ARl AYF 42 ARE £ DG A8 T e 22 A

’#.’ /usr/bin/python -v

shol e —v g o= AZE UL

3.8.4 A&7} A2

NEDER SPE S L

dAE £ e i sde 94
CSIDL_LOCAL_APPDATA & A} 3}9
2ol = py.iniet AA 2} 2 e
(5 pyw.exe) B0l 2 .ini Ik o] A
“$-§ =2 e o] A Y8 AgA A7 A dol e A-gA Miv}% ietnz, 94
ol 913 .ini ko] ol 227] Adbol g ALEAE A ini A Aol A B AR T 4 AT,

sty - AR AL A “application data” ©] & H ] (5,
A% 9 &< SHGetFolderPath & T &3to] w3 e t]d
of & py.ini. AAY ‘2L WA (S pyexe) I U=

718 shold W 2184 gl

ol ek, 2 A gl £l B
WA HEE Aden deHos v
Z7}8to] 320 E} 64H| E 2 FH S 2 A 3R]
& =], #!pythone] MW Eoll= HA
3427k dEUth
Foll WA F27F o, &7 M4 py_PYTHONS A5t 7| WA XS AE LD + 9
xé]ﬂ ] ‘{’?J;_Q_‘:q 7]Hg}]\. o “3” o)l \/]E}‘ EHA pu. “3”, “3.7”, “3.7_3277 EIE_LC‘ “3 7 64732}_ 7]_01 Ug Eg %oﬂ /\i
St RE 2 ABT S AGUT (647 §AL BholH 37 o) Fol R AN A ALT 2

4
A7 gl B, # !python3eoll= & WA T A A st= HA

WA P27 o, &7 M4 PY_PYTHON{major}( 7] A {major}+
AAAYUTHE A A3l AA HAS 179,6‘ AUk 283 FAo] o, HA=
AE dAs L F W s A= 4 al T Eﬂ/\e ARSI T o] A2 AR 2= A, S Al E
oA 7H FH 2ol AXE HAYL 7Hs 4
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32

Eoh e o) mx o8
o
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>
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to

¢

22 (major.minor) 3}o] % ¥ A 9 32H159‘r 64131E THo BF AAE 640 E A =0l g 64nE
HAo] AT ULE o= RHE} M4HE A 3 BFof syt -320E A& 7Hs3std A 49
H A2 640 E Fhol A A2 E APsh= A2 AU whebd @32 522 PCol A X8 WA & A3
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ASE 4 JAFUThH. HollA AFAxol, e A 3271} “-64” Fu|ALE WA 2] Ao AE-3lo o] 5 2H-&
WA 4 dFYTh
o

o HH FAHol AAEA oW, pythond} python2 W2 AXH HAl sho] A 2x HAS AME1aL
python3 ™3 "é 2 A" HAl ghol A 3xE AU T
e python3.13% python2.7 H&-& W o] &3] A AH ] oM FHL A FxshA] dsUth
e PY_PYTHON=3°]®, python¥} python3 § 8- BEF H Al A X H sto| % 3 S AHS T Th
s PY_PYTHON=3.1-32°]®, python W &2 3.19 328 E FH S A}-&3l= ¥ python3 B &H - 714
H 2ol AXH Fo]l M-S AT Y THE WA o] A1 H 7] Wi PY_PYTHON-2 A& jﬁﬂﬂ Zl F %
S4Urth.
e PY_PYTHON=3¢]3 PY_PYTHON3=3.19|W, python¥} python3 W& R 5F FA| A2 31& AHE
.
373 g Qox, AAo A AFEt= INI oA 22 AAS FA4E & dFUth INI 39 A2
[defaults]2}al 3t 7] ]%%ﬁ'ﬂ PY_ HFo7l = 84 AF 25 (2L INI 5tE 9] 7] o] &
2 A FAHE oA ol FY Bt AI L) 7 e YWE2 INI s A A H 2 Ayt
£ &4

* PY_PYTHON=3.1g A3t A2 tha5 £33t INI 3L 3} 553t

£

i

[defaults]
python=3.1

e PY_PYTHON=3Z} PY_PYTHON3=3.12 A As= AL t}2& ¥335l+= INI 44 =534t}

[defaults]
python=3
python3=3.1
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spol W uk A% eho] Helz) (3 el A site-packages E01)F A7) Tl A el elo] AR Th webA, shol
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sys.pathd &35 XH@A?‘S]—E%‘H,DLL(python37 _pth)o]y A3 9t (python._pth)I L2050 2
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A9 AL o i AL AR FER, AArhE AL S R E sk RE z 2ol o

A s & 4 95y Th
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FAEUL 4 A2+ g A9 FH*H AFol A Z AL 4= FUTE site 0|99 X E £

Se9A gou, 4o DEE AFT S YU
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import siteZ} AFE wl, .pth FL XA L& ) S site BEANA ZFAoE Aeg ol K514
A]‘_‘I__-

._pth 3ol gl& ml, A=A sys.paths A= Y2 =3 ZF Ut
o AlZkoll @A) o E e g ol o Bt Wl FEo] FIHE U Th
o I o A E g, 34 W4 pYTHONPATHZ} 2A|8HE, o 3 2 o] th2 o] 2719 Uth 9%
—:—01]*1, o] L—r/l dE e EgtolBH A\ S)oll AHgEHE EEH TS A Alnj g

T35 of of g ok,

o 271422 =2 7% 7 E”= HKEY_CURRENT_USER®} HKEY_LOCAL_MACHINE S}o] B R 52 o}&fj o
\SOFTWARE\Python\PythonCore{version}\PythonPathP/] 319 712 #HA2EG 2714
AFHY. AV EEOR TRY A2 EALE NLPOE HEHE G AL 2 AR oys patn
o :71¥ £ % T (el F BE A7) 22198 HKLM 2 AR SHE 2, HKCUE b4 2 2 v)o]
9180l 91 5141 4] 2.)

o 37 W< pyTHONHOME®] AARAE W, “lolx T2 o 2 7kt 222 ko™ v ol jJr 1% Als
4 ¢ ﬁie AHE8te] “HE=vka 94 (Lib\os. py pythonXY zip) = 3 0} “stolH 7 g

glolH To] HAEHMY, sys.pathol F718 = F&H 1Y vl A E 8 (Lib, plat-win %)
ZIdke &2 Ut 28 2] ko, A ol H AR 7} Hl A A E 2] o] A 7¢-H PythonPath of] &

| ol

v
m1

2 N o2t

oX, oft 1%
I

[*]

A ES FE R, Bl pyTHONPATHZE A H o] YA 3L, HAX~EE] FES
712 AR (& E°] .\Lib; .\plat-win 5) 7} AMS-H U th

pyvenv.ctg 5ol Wl A% 3T ¢ Ei AW AT & 2 919 DAl A LAH A, T
o

L
2
lo

O 2
= T

=TT A=y

o
4
oo
I
Lo

w3 o] A2 =T}

* home©] AU F 20|31 PYTHONHOME®] A E A ¢} o, & A& FET ul] | A3 3o

Az 4l o] 427k A EYTh
o] BE 70 3% Ao e 24 UTh

* python.exe B 7] 3o tHH 2] (24 & W A E+= PCbuild t FE] 2] o] A 2 ) o] A Th2 .exe
£ AT o 5%“‘ A7 FEHL AA2EDY A4 27 FAFE UL dALER]Y e &
ZRIY AR FG dFUnh

. Sho]Ho] THE exe(THE T E 2], COMS 58 4, 5ol A 529
oFolA, Bl A 2Eele] W4 A= ASHUTE A ALE ) ThE g8

[e e} E'Ibl;l]
Ut
. oMo HE 2L 5 AT AAAE Fho] QoW (DA (frozen) exe, o} o] 44E AR AA), AR
72 (52 4) 7

c 2 YAE st 23H A ﬂJr%lTJr A ._pth IS 2FFUTH o] AL A 2E 2} 2
Hgo) YdE A2 E 281, import siteZ} UHEE A i Sl site® FAFU T

o o E Al A EJr%_‘Oﬂﬁ python3.dllo|Y python37.d11S 2 =3}W, Py_Initialize ()
Aol Py_SetPath () Y (H ] E)Py_SetProgramName () 2 HWA|ZA O 2 TESHAA L.

e 22 m 2 JWoA python.exeE A|Z617] Aol PYTHONPATHE A A Qo)A PYTHONHOMES:
AR A L.

o o] Al k= AHEE A (o & Eo1, AHEAF pythor1 exeE AP AYT 5 Y+ HHJJJrOlU”")

tula 9Y(Lib\os .py) °] AA B o) == A L. (ZIP 3t ol M= A= A kA ek
DAl SkE o] 29 ZIP 5+ Aol 52 SHAI Al )
olg At A 2E AA M) 5] S & 2N I HER A THE %F FolHe o] BAR
MU Gtk 19K O, B} o] e 38 Zz 1Y S BT o BAVL BT 5

2E 3t7] 33



Python Setup and Usage, = ] #] A 3.8.18

—

AGUT UEALE A S5 01) WEE 324 A2 s puckagesol] o 231 A oF 2+ 91, 2 0
Al ko] 74 5ol 7o A £

52 3614 07
+ ._pth Y A Qg $74547 pyveny. crgol Al applocal §4& Al AT ok
- A SHYe] 44 AHY W AR DERAL pythonxx. zipE FHEUTh

WA 3.6%E A : Modules(PythonPath7} obdUth ofefo] HAAE N A AHH ZES
importlib.machinery.WindowsRegistryFinder 2 YXE & 4 Q5 Ut} o] gl =
AE=73.607 o] A WAl A &3t A uh, FFol& sys. meta_pathoﬂ YA A o 7 F7}a| of
45 g rh

tojo] RE ZH: R Tl o] A4 J& AS BEXE AR A=folw 173 75 dsuth ol
7= AHEsH7] S8 2 grolBe g &) o) fel Q= F WY 2E 3} 24 3l (snippets) o] &4 g T}
A= EA 3 F B 52 mswin-specific-services o] A H = o] 15 Th

3.10.1 PyWin32
Mark Hammond ®] PyWin32 &£ 13 5 53 A €& A% & 22t o7l e 99
27 2¢E Y th
* Component Object Model (COM)
« Win32 API &
s HAXED
s oMlE R
* Microsoft Foundation Classes (MFC) AF-&%} Q1 €] 5] o] 2~

PythonWin-2 PyWin32 ¢} &7 Al 3% & A= MFC 2€ Z2 23 d Ut g A7 i AH 3 4 A= 1DE
Syt

© B

Win32 How Do I:-:2 *] Z}: Tim Golden

Python and COM #] 2}: David 2} 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
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http://timgolden.me.uk/python/win32_how_do_i.html
http://www.boddie.org.uk/python/COM.html
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3.10.3 WConio

= Huld A2 AF A curses7t frH2 AG A ad o g AFE 7] wfFoll, A= A& 2hol =
Y t}: Windows Console I/O for Python.

WConio= BIAE AFR 2} QB3| o] A& WlE = ¢ AFR5 &= Turbo-C2] CONIO.HE 2} ¥ gt}

311 Q9o 4 sho] 4l Fst 5}

CPython& 44 A A5l W, WA 448 AAsdok FUth H4 B2 228 heRes AL HA
WAL A Z0h 8 5 Y& th

Aax Egos 34 Foli delAE W ESH: o AFS-E = A3 8] < Microsoft Visual Studio 2015 8 U =
] 1 t}. o] 9+ EL pcpuild HEAE ol Y5UTh

e 2N 2o sk vl AH = PCbuild/readme. txt S Q3 AHA L
, bu

ilding-on-windows & Z2 34 Al 2.

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

312 7]el T E

sholAe) A& A el Az ols), o] Aol A AT W AR TAEL o= AT A Gtk (AR AL 7]
Rzo 2 old)) A A g BE ZHE o) e AP T U S-S PEP 112 FA5141 4] ©

2
w9 CEE A% A48T

o Cygwin A2 Z2 7302 v}lo]H <E zg
Maintainer releases).

A Aot E A 22 ade] Qe SAF A o3 ARA| 7 A H = Python for Windows & 2 8H Al 2.

o

[Ll

T

T AAEE A AU TE (=R Cygwin package source,
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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

o 2L A ofl A o] 2 AL-§-517]

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

Mic OSXE ABEE MALN 4ol o0 e AR 02 BE 2 E fiudx FAT Y ol Wt A
FAVSHA ¥, DES} 51717 Bl A9t 22 AT B B 3771550 AU

4.1 MacPython-& 3} 4 x]3}7]

Mac OS X 10.8-& o) Z o] Abd A28 shol 2l 278 A Th. ATThE, sho]al G AR E (hupss//www.
python.org) ol A1 he] 21 39] 2 4l WA & A% 5= % Zoj ek We] A= e} & A4 PPC CPUA
2ol A A <G A dhol el shol 1l WEE AT 5 ST

A % Qe 45 e AL oY A4 AE U

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

e to] W A3 dy golBEYE 2= ZH YY T /Library/Frameworks/Python.
framework. AX|7]& o] YA E A A 2 7+ th MacPython& Al AstE ¥, o] Al 7421 & A
20 F Uk sho) A A% 5ol ek A2 23 fusellocallbin/ol $1% L] B

o Zo A AF3 o)W W EE /System/Library/Frameworks/Python. framework®} /usr/bin/
pychone] 242k d A LIch oA AT AE | A L2 EHol o4 A3 g, Al 3t

ALk ALAS A = oF U ok, Python.orgol] A 2 Al sto] A M A-S A2 Sche, AR Elol A% b A 5 2o
= 7o) shol i AN E 2A Aok AL /A4 A2, A 2o} AL om o] gl AT YA 5 Aol
2%,
IDLES] &= sho] sl A Ao hf A% % 9l £8u o7} £3k5) o guich shol Mg A3 A4S A3
th, o] AW Aol A A 4718 Qe Ao e Ao gt

2 §U2 ZAEOA oMo l%airiE fUs oA o] 2APEES Ay sl REL 9ojof

Fuch
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B01d 3 35 Fol L} Findero| A shol 4l 229 =8 AW se W WA 22 =S 0 WA/ B2 F
T} Mac OS Xol= o8] & FUY2~ ¥ = HAF 7], 2F A E vim} emacs7} &7 Al Z2FH Utk £ ¢
Mac o} HA 7|7 2 2 ']—D]— , Bare Bones Software-/] BBEditl} TextWrangler(http //www.barebones.com/
products/bbedit/index.html & é]'i 31 Al £) 2F TextMate(https://macromates.com/ & ZZIHAI )= £
A AUt o2 A% 7] & = Gvim(http://macvim- dev.gllhub.lo/mawlm/)_n}Aquamacs(hltp.//aquamacs.org/) 7}
<yt

Bogd Fol ) 23 HES AgPste W /usr/local/bino] A A 2ol == 3 oF T}
Finderol| /| 23 HEE A5t A F 7FA] FH o] AFUTH:
« 23 Y EE PythonLauncher@ =134 Al 2

r[r =

. Finder 42 32 53] o]g] o] AT YE(EL RE py ATPE)S o]t 7|B 2@ e gdoa
PythonLauncherE A 8BSl AT HEE (& &9 ]-/S Al 2. PythonLauncherd|&= 23 HEE
ol E AT

A& et & Alof ot E‘r"ﬁﬂ A7 o] 155U T} Option ﬂ%lo}fﬂ Bl T2 of o5l
Fooy, &4 AA v /\}&o}oq AdH oz ¥A

s
4>
;3
11
v
;@

41.2 GUI2 23 E A3}

0S X 9| ®3 o] sk 1% I th: Aqua 3 2] 29} oh 3)3}
HERE O St N PRl e e
python 4l pythonwE AFR-314] A S

v}o] 2 3.8 4+, python©| L} pythonwE EF AR = 915Ut

41.3 +4

OS X 9] m}o)| W& pYTHONPATHS} 222 & &
o] T3 o] B W4T A} AL uE
£ 4R &7l W FY Yt} ~/.MacOSX/environment .plis
o} =] 7|4 EA QALI067S FXFAIA L

MacPython©] 5o] 21 571 2] 41 %] o] thak 2pAl & W)§-£, 57} sho] 2l 9 7] 4] A 817) Ae FEIAA L.

W5 BT F5 62 8 Findero| A Al 2Hd Z 2
z F o3 &9 .profileo]y} .cshre
doe vE 22} AsUch AT HEL

4.2 IDE

MacPythonol| = ¥ % IDLE 7} &+ 3} 7 o] w}e}-& 1 t}. IDLE Ao tf 3F & 4 7]+ http://www.hashcollision.
org/hkn/python/idle_intro/index.html ol A 2+-& 4= lF U T}
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43 7} 5ol A 3174 A A5}

27} shol 4l #7141 2 A 3 R 7pA o) ek
o J7) A= £F Fo] A distutils BEE F3 DX 4+ JdF5UTH

« W& 77) 4 setuptools o] pip |5 S Ba) 4AF 45 A< oh, hitps://pip.pypaio/ &
FE A L.

~~
o
=
>
=
O
=]
[0
0]
o
o
e}
el
<
P
5
9
s
I
—
—
N

4.4 Maco] 4] GUI =& 717

Macol| Al Sto] W o2 GUI $& =2 23S A4 37 93 2 7HA] 4 0] dFuUTh

PyObjC+= | & 9] Objective-C/Cocoa Z & %] Z ol th gt sho] A vpIF YUt} o] 2 Y I+ 7HF Ao H <
Mac 7]} 7] % 9 Yt} PyObjColl t 3t A K = https://pypi.org/project/pyobjc/ oA 4 4= JH Tl

EZ oA GUI £ 222 ZAWE Tk £ A (hitps://www.tcLtk) S 7|WH S 2 3} tkinter @Yt} Tk
Aqua-v| o] E| B B AL o Zof &3] 0S Xl HEZ Al&= 1, H 4 ¥ AL https://www.activestate.com oj] A
ejurol 432 5 etk 220 A UED S gith

wxPython2 Mac OS X A Yol E| B3l A A= TE Q7] J= 322 ZHZ GUI EA Y YT F 7] A2}t
2 W A& https:/ /www.wxpython.org ol A A|-&F Ut}

PyQt=Mac OS Xol| A o] E| B3} A A=t} Q7] = T2 ZHZ GUI EZ YUY TH A A H =
https://riverbankcomputing.com/software/pyqt/intro of| A 2 2o S 4 A5yttt

4.5 Macoj| A slo]|# &8 =2 79 uj 3}~

Macol| A 53 glolH S8 T2 T3PS w2 3}H7] 913 F T+ py2app Y Y th py2appe] A x| &} AFg-o]l
sk XA 3 A H = http.//undefmed.org/python/#pyZapp o| Al Qs 4 g5l

46 7€} A4

MacPython ™ & g 2] 2 E = Mac 3}0] 3 AR AR} AN EAE H 3 253 A9 A Yyt
https://www.python.org/community/sigs/current/pythonmac-sig/

T o2 753 292 MacPython 9] 7] ¢ Y t}:

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

HA 7)<} IDE

ol =g aejH] Aol A st o2 IDE7F A5tk B A7 IDEE 7 4%, ¥ =+ 4
PEP 8 ZAAE AlF- @ th
ZZ# 9 EE2 K2 Python Editors 2} Integrated Development Environments & ©]%5 314 A] <.
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APPENDIX A

o4
>>> 1319 4] )8 stol W mExE. AHzel oA P Oor AP + it L oA A5 2 5
91Utk
e 2 AEL el 2

* Ellipsis LH S AF,

2to3 :4- ]5“4 ZXE’_‘:E 34- ] X ZEZ W3lslE 3 A =3}
o

2103 = % &E a}o] H Emoﬂ/ﬂ lib2to3 2 AlZE UL EH Ao g A3 ¢ = 2T HEE Tools/
scripts/2to3 & A& Ut} 2to3-reference S H A Q.

abstract base class (34} Hj|o] A | 2) A o]~ P AEhasattr () T2 HEHIYE] 5446]-741/]—
WA RE (1F Fol, w4 HAS) A2, AR ol A E Aol s P AZFORA o ol
S B3yt ABCE= 7 A B %\“ﬂ/\ E 2 Ydted, 2UNE ASEIA WA E isinstance ()
Slissubclass () o 93] ZAE = d=ZFHY2EY YT abe B AHAE ZA Q. glo| A=W
2 YA ABC ol et =d th2d 22 AE o] 5 Yt} A8 F X (collections.abe E’_‘%‘ﬂ]/ﬂ),
=<2} (numbers E’_‘Eoﬂf\‘]) 2ETY (10 ZEYA]), 9T E 329 21 (importlib.abc BEEA]).
abc BES AMSSIA] A2 RHY] ABCE BHE 5 Y th

annotation (o] =H|o]A) TF wel & SIE 2 AMEHE Wy, FH2AEIYHE T+ T i AHs
Wk 7k A A9 glo] B Yyt

Ao W) o o] 42 AW Azl AAAE 5 GAT A WA, Tl 54 2 G oo
AL A7 2E, Zd 2, 49 _ annotations_  EF oJEZHEN AAFAF Ut}
o] 715-& A et M4 o] H o] A, T4 ol E] o] 4, PEP 484, PEP 5262 F2 314

o 719 = AR} (keyword argument): T4 S& W] A H 27} GFof] B2 A} (o] & £, name=) & **
£ ol B AR AGE = AR} oAl E 50, b3 22 complex () E&04 3345 &
RF 7195 AR YT
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o A X] Q1 A} (positional argument): 7] = 21 d AAE A A AAE2 ?_]Z]'% o gl e
A olEle 2 o goll * & Eo] A2+ dFUth & &, A 2L TS/ 3 %5 =
= 9% Axd o,

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

QA 4 el o] o] F B2 Ao WMol thd P th o tHedol 485 & 7 Sl AL
EMML%%ﬁ&iﬂﬁﬁﬁﬁﬂﬂﬂﬂiM£%¢-%ﬂﬁ%?ﬂﬂﬁﬂﬂﬂ%?ﬂﬂ%%qw

o1z el w7l il F5 I FAQ A& RS wi M= 2] Apo] 9} PEP 362% H A 2.

asynchronous context manager (W] %57] A& A€ #A2|2}) _ aenter_ () & __aexit_ () HIAEZE A9
3O 2 M async with oA H ]% A& Aolsl= AA. PEP 4922 = Y= Sls5 14‘_/}-
asynchronous generator (8] 7] Al g o|€]) v]5 7] A& o] o]E & o8 & 85+ T async def

EAYHE=IFZH T HH Hol=t,async for FEVIAIRL T T A= dHY FES UEE=vield
294 ¢ EPahe Aol e

B3 w57 Aol e g 7He] 71 AR o ® ol A= v 7] Al ol g oElal ol & 7Hel 3
Utk o £ 8k o u] 7} B abeln] L A9, AR Ro]2 N S S QAL

B]% 7] AlF @ o)y &4+ await EAAT, asyne for 3} asyne with & 288 4 54}
asynchronous generator iterator (B]% 7] AU & o] €] o]e]&|o]€]) v]5 7] Ay o g 71 vt A A,

B8] e elo)E Al _anext__() & FESW AslolelE AN E EAFIL, ol AL ThEvield
FHA] 742 vl 5 7] AV d ol B g4 vt s AT

Zyieldt AAHOE HPE U, 1 9A (A MLER 7] FAuy-BES TFsH) A3
)

JHE 719 H]Eﬂ Ae ol e olE & o] E] 7} __anext__ () 7k B8 F& E 3] of 9l o H
EZ AQMEE, gt 2oz Bt} PEP 4928} PEP 5255 H A Q.

asynchronous iterable (W] 5 7] o|E] 2] &) async for oA AF2E 4 A= AA. _ aiter_ () WA EE
H|5 7] olHdl o8 & =& f oF Futh PEP 492 2 =95 Q5T

asynchronous iterator (W] 5 7] o]e]g|o]¥]) __aiter_ () & _ _anext_ () HIANEE F = AA.
__anext__ =09 olEHE AA S =& F o} i,h/]r/]— async for+ StopAsyncIteration o &7}
U wf7-A] v F 7] olE#EolE el __anext_ () WAEZF EEHFE odlolHES Stk PEP

4927 =H S Th

attribute () 2] HE) FEAA L ALEoE ol 2O BEH & Aok AR ZL oI B Sol, A7 o7} ol =
YHE aE 7MY, 00X F2FUth

awaitable (O] 9] 0]E] &) await A4 AEE 4 Sl= A, ZFE oJv __await_ () HINEE 7HA
2AA7FE 4 A5 YTh PEP 4928 H A 2.

BDFL #}H]| 2 - 541 52| 2} (Benevolent Dictator For Life), & Guido van Rossum, 3}o] %1 9] ZFA] 2},

binary file (u}o] Y] 5}) V| EL{F AA =S JL &
2 X ("rb', 'wb' ¥ 'rb+") 2 E¥ 11Y,
BytesIO & gzip.GzipFile & A~EHAE
str AAE QT £ 4 At L AR o] AN L B4 5 £ B A L.

bytes-like object (B} o] E &5 ZAA)]) bufferobjects & A D3t C-A<5 HHE 22X E 8 4 9)
ZE memoryview A =

=2 53291 bytes, bytearray, array.arra
NEAR AAEL vpo] ] FlolE B Tt 017 7hA] AArE) A8E
Sz A AAL B A% 2S ASe] 95T

=
30 3
)
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52 w01y HlolEl 7 /hE A Y R} 9k o] d Aol AWAE BF Y227 vl
= AA7e E?ﬂ?{}qq— 71 ¥ H AA 9 d|2=bytearray &bytearray & memoryview

LT AArE 2 vtely g ol B 7 B AR (“¢) 7] A& Hiel ELF AA) ol A BEH =S
THUL o] A5 A= bytesbytes AA| S memoryview 7} F YT

bytecode (H}°o] E F &) E]-O]’%‘j AA FEE HOlE FEE Al E =], CPython QE Z g Ef oA I}o]
Z2I9) YWH ddYch vlo]E T =+ .pyc 3tLol HA] Hof, 2L 514 F AR AT o
o @i A g Yt (&2 A vlol E FEZ O QAT S 5T 5 d5UTh. o “27} Ao)” = 7
HFo|E F = o o &-3h= 71 A& A sk 71 71 ol A A E Tt BT Blo]E I E = AR TOE
sto] A 74t 71 Al A ZHEE Ao ' 7t etA =, sho] A ul £ Zhol| Qb A o] A & gtk Aol ] El of
o
HlolE I & o] 59 552 dis EE AWA o vt

callback (Z9) AAE AEE = v o A Ho|A A2 A B FH T

dass (Ze|2) AHSA ZY AAES WHE7] A 3. F2 A= RE o dadrE gt
AASE= HAE 5L =33t}
N

class variable (F&] 2 W) Ze2cA AYH 1 ;A 5 (5, 29 A" 20 X7} of] g} o Mgt
TAH = M,

coercion (Z.o]A) Z& 3o F =}
o

° Sk qlgto] dojuis B9k B We) ArEAE E BoR B
NA oz M 4. 5

A 2 WeFUh kA, 3+4.5 oA,
7 QA ThE @ ol 3L (B int, ThE oa Aol 22 9oz Askaof gt
224 950W TypeError® Aok Tol 4 flolt, THE T YEZAE Lz 1e)u 7} 2L
Poz FFasFolof FUh ol & Sof, 2:F 3+4.5 3= Al £

5 +4.5.
complex number (% 45 )< 8 415 A |, BE A7t A5 R 350 GOz FHYY
Hos g A5l S A (1o AFDE FU A, $F FAAAL A2, FAAAL 52
o FA BPES AL a5 R AAFGUTH ASEE ) AUAES EolA
o], 3+13. math BES H4% W0 BL W, cnath® A§FL Tk B ase
+27 715 QU ARETT 2714 ZR0, Ag] S48 ZASE Fwc

Lilx}) __enter__ () i}_exit_o HAEE ZYTFoZM with oA B

>
)
o
ot
T
O
fnj

L
:;
j‘:_l‘
o

[/
oo N, N °
flo o ok

contex

-~
g
o
=
S
g
@
=

) A o TS 0 A 1 W ol A8 e el

Ut e =28 A sl W R, A4

£7} 908 5 glow AYAE Wae] # S5 e A4 WE 7 HaTolA
ontextvars— ZAZ3AA L.

context variable (31 €l

99 e de e

ol
v
=
aJ
T
[>
[m
29
>
i
offt
f:'l—""
o
i
1o

i) 1rn
L
Jm -l> rE

O - N
do e WY

210 g oy 12
L T

2= (C-contiguous)©) A} £ E 2 A< (Fortran contiguous)Q o] A< o] 8k1
01““—0]“‘“1 ZEH ALY dAA mj Dol A, FEE2 A2l AHTH
AE 2] EAHE v B ] of v x| = of oF Tt thA}d C-A % vl Dol A,
W e 20 52 UET ) oA % A 2ol 4w MU AW, EEW A4
A 3 b7 whe Wb o,
coroutine (L F¥l) I FH-2 A HEE 9 °‘HP§‘r-‘4 fﬂEH‘?JHE} ANBFEL S A QoA sl ohE
Z]Z“ﬂ/ﬂ gEFUch ZFEL2 A8 b AfoA I Ydeta, d=sta, AT 5 dsUth o] A5
async def 2o g 71T ﬂéql’/} PEP 4925 Ekﬂ,u_

rlr
o G

o ARt}

AL, 0014 A1

‘
-

,4
_(?L
rr
r4>

b ol g

[o}

12
‘Z J}E

iy
22

o

f

2

=
coroutine function (Z.5-€l 3t42) FFEl AAE SHF =34, ZFE 4L
1, await & async forQtasync with 7|HEE £33 4= Q5T o] A 5L PEP 492 o 2] 3]

=g sk

CPython 3}o]% =& 72

el old], python.orgol] A B} £ Yt} o] &L Jython o]}
IronPython ¥} 22 T} & 7

=y 7} & wf 8o “CPython” ©] 7\}%5‘ Ytk
T ¥, B5 @wrapper wH S AHE T T Wgtor A8
Huyrth Eﬂ:’fﬂ o]Ele] &3} o= classmethod () 3 staticmethod () YU th
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Hzeole By U Hel BUY BT B T B4 At dugo R F5

def f£(...):

f = staticmethod (f)

@staticmethod

def f(...):

22Nl 2ol = A A vE & 2k 2 Q)Y Th vl Z g o] Bl of] T §F B ARA S W82 T B 9
o} 2ol Aol o HuAE B gy

descriptor (CJ A3 HE]) WA= _ _get_ () oJY__set_ () o]Y__delete_ ()& AHo3t= A A. 9
2 EFREZIYU2AIHE Y w, 01 ﬂﬂezﬂ%_ga‘g@g@z}%g 0107:31/]"/]' BE, absE A
O, 2270k AR S o) AL, ag] 2ol s © AU 2ol 4 b Bh o £ Rel 7l AAE Rt ST
b E A AU B2 Y A S S 2 22T S el5 s e el o
st 242 olafi o] 4l 3, WA E, ZEHE, FHAHAE, 2B EH WA E, 75 S FX
Y B2 759 7128 ol Fa Q7 dE Y YT

U HE S WX =50l thd ZFA| & W-§-2 descriptors of] U3 U -

dictionary (94 2]) 999 71& Lol &A1 71+ AF wi & (associative array). 7]+ __hash_ () £
_eq__ () HANEE ZE B AA7E 5 dsuth BolA Al g 5 h

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 GAYE B dict.keys() dict.values (), dict.items () WA E7} B8 FE= A A
=< 944 H va‘r FEUh oA D"#Lﬂﬂ eS| \‘Hfﬂ FAA FE AFst=dl, 9A
HelZk a4 g o, f7F o] WigE vrgsits Sduth gAY §& A gl 2E=E vt |
list (dictview)E AFRSHE HYth dict-views 2 HAL

docstring (5 2E®) & ", ?}*, EEA A HA Ef?ﬂ@‘ S 2 Ui 2AE gHE. 29 EVARE
o = AlElZl“J,%i‘ Ao o3l AA = o] SR Fe, T4, ZESY __doc_ OEFREERE 4Y

=

FUth QEEAAAL B AT ¢ Jone, AX] APAE AT THAA FL Uk

duck-typing (¥ €}0]3) Zu}

-

slol~E MR EA Bdsted AA S FE HA e 22T &8

2 oy
Q; oA, theed] WA S Ol B2 HE S} B2 AL ASH UG 2 A% Kol 1 22 A% Anug
W, 1AL eeth) SAE 9 vl AE o)A AxFoes, 2 AAH BEE GEAA ASS
SGFoen AN AT 5 ASUTh @ BolBL type () ol thisinstance () & AHE 3 AA}

2 38 o (BPA T, & Ehol ol 3¢ o]~ Z ol 2 WeE 5 920l 213 of Fich) Pl
hasattr () BAFVEAFP =2 1819 &ttt

EAFP 3R t}= &4 & F£317] 7} ¢t} (Easier to ask for forgiveness than permission). ©] £3] & 4= 9= 1}o]
WY ~E L, SUHE AU o B HES] ZA1E /Ao, 1 FEo] Seld o9 2 A
Z-ast e NS S WO tryQlexcept o EAE EAAF YL o] HAY L Co} 22 2
w0 Aojof A} A} AFR-E = LBYL 28 3} th v g U o)

expression (3 4]) oj® zto 2 L& 4 Y=
SRR E AL, AL, P ET 2E
dojsl xR BE do] THES]

R £ Bol gtk g ek o] 3, E A4 o of

extension module (83 2 &) C U C++2Z ZAAH ZE Y|, Fo] 9
Eot AT gt

f-string (f-£A}g) '£' U 'F' & ol B ZAE HHEES T “f-EA Lol RE=, W EAE
g E o SAdeYYth PEP 498 & A Q.

o=
~u
f—
it
>,
ofo
%
>
e
o>
o
v
S
>,

fo
B
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file object (2] A SH3 Ao i3] 52 A G API(read () Fwrite ) 2L WAEE)E S
A3, W5 A el el 5k AR WA 23 A ol the A A 54 3 (o2
Sof, £5 458, Q- el W3, 24, shol =, 55)0) tf & AH A8 FAT 5 AFIch Y A

= A F AA (file-like objects)} 2~E 2 (streams) ©]| 2Bt = & H L Th

ARz E A 2R 5D AR Sl gtk Faw) Hhol 1 2] 54, 93] (buffered) H0] U ) 5}
9E 519 059 AHF ol At o RENA B Y ANE BEE FEAA YL
open () W& 22 A YT

=
file-like object (3} 7 AA]) v} 24 o] v] 8T
finder (3}Qlt]) JXEL BES st = & oy A =3+= A

lo] M 3.3, o] 7 = Z=0] ol s} Q %14 t}: sys.meta_path &} A AFR 3= W E}F 4 2 3kl T
¢} sys.path_hooks 3 A AL&-3F= A =2 A Eg kY.

o XA g Y82 PEP 302, PEP 420, PEP 451 ] Y34t}

floor division (85 W=xA)) 718 772 A4 2 st £384 UxAl. A5 Al ddaks // B ClE
Eol, AN 11 // 49 gL 27k AA W, A% 22,758 FAFUCR (-11) // 47F-2.75
£ " 2 -30] Foll Fol 8l oF it PEP 2382 H A 8.

function () T=AtoA oW gs = F= %1314 5. AU 2 ol A AgE = =,
Hho) o] Aldlof Ab2E 4= Q&) v ] B 9 A= Q}function AT HAL

function annotation (35~ o] =Bl o] H) < w7 up Wb 3o o s H| o] A
g olmHold2 Ao § FE 2 AEFHUH: S 59, o] e F N int AAE o}
= 031 Ao 7I0E a1, FAo int W18 S & Ao g 7Ig U

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

S o i H| o] A 2 2 function Z ol A AW g T}

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

2E.

__future_ EES 9XESU I AFLEY gEs Tl A 7lsol Al Aoz dojol 371+
3L, AAFE 22 ] 7120 H =4 & 5 dFUTh

ol
rr

F43Y 5 A2 3

M

off
o

=
=

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

garbage collection (7}1] ] 4:7]) o A}-8% 4] 9= vl 2] & Wkl 24,
£BL AATT BE 5 Y= <2 A £A712 Fa A
go REL AL A Aol 5 ok
E

generator (A U@ o] €]) AU olE olEldEolH & EeFE= T
BEL yield R84S AT Fo| thEUTH o] 7
3 ol 3hubA A S Qg o
HE AU o g a2 71g] 7] A v, o] | Ew o A= A d o gl ol Eld o 2 7}e]| Pt} o &8l
oju 7} B EEHA) g2 Aot GHT SN o TS At

generator iterator (A U] o] €] o]E]# o] ¥]) A& o] E T47) wte = A,

7 yield: AN HOE A S FBFL, T AXY (A A4ER 7] 9 ry-FES ZP3HE)
A AEE Gk Aol olgel ol 7} AAS W, w ¢ 2oz B G HE S A2

N Aae 49k o By oh.
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generator expression (A1 e o] €] FA4) ol ejel o] e & Felr e He 4. £ W2} WS B9 S for
Ak A b is Aol Fol B+ AN AN A BT AFF T L FH G
GEL s YU

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

o,

generic function (AW &) 22 A4S AZ 2 FE U] +dS o T2 AE T4 S W
ol T3] AFEE A= Hadx] g ol o3 24 H
A= a9 5] &o]F =3} functools.singledispatch () Bl Z# o] 6]} PEP 443% H M| 2.,
GIL A9 ¢lgzZe|H = & HA 8.

global interpreter lock (A< QlE]Z ] €] &) 3t Hoj © & 3l}te] A er)stol A Hlo]E & & AY3IE =2

HAAst7] 918 CPython A 22 7} /\}*‘lﬁ“ 1ﬂ UE. (dict$ 22 523 WAIES 233He)
AA o] FAHOR FA °“/‘ﬂ’\°ﬂ sl Fd e = ‘?}—goifﬂ CPython 7 & ©<=3HA W54 th
dejzeE AAE FIE A2 dH 22 HE D}%éfﬂ 3lot7] GA e A, v Z 2 A4 714

AT WE e e RS 54T ok

AT o B REEL, EF U AR BT, dFolu s 22 A4 kg
T2 AAE S YL =3 T/0E & v = A GILS L‘EL?ELWE]'-

i HE Z18) “ad T A 22 (free-threaded)”

;ao]x] _;1\6'11 Eﬂ %fﬂ.%o‘__} _;_Ez\ﬂ/q 7:1 0 o /\Jb

He 7o A oA Dol e vl 4 &

_Lz_\_zv
ﬂ—r’rO

hash-based pye (314] 71 pye) 348 28 547] 13 31 422 5] 5 54 A17b] ohd 1418 A
3l= vlo]lE F & FfA] 5} . pyc-invalidation2 3FZ 3}A Q.

hashable (3] 75) 71417} 220 3 2ol Wsh) e SR 23 (_hash__ () AIA=7L dagh,
= AA G ARD 5 QO (_eq () WASI BRI, A s sheka Fuick 2eka v

S £ S Zhs o AAE S AN LS Fofok T

Al b2 AAE 9 e e 71 A e W E AR 5 A sk, o] AR PRS0 R A
O =2 A S AHESH] dlE d y

EE slo] Mo B Y& AHEL A 7}—6114D};(E]£EI/}‘9|/€]L1?4% 2) 7Hd A ol &2

32387 FFUTE (FZ ol frozenset Z-2) B AH U ELS 159 8450 3|A] 7He T w vk s A
et AFEAF o] FElad] dAE A 7“xllt > 712 Aoz A ZHsF U (AH7] Al & Al €
Staly) BF v 2 vl A EH AL, A g id () 2 R E BEol Yt

F

IDLE 3}o] %18 #3538 72 37 (Integrated Development Environment). IDLE-2 3}o] 41 2] 32 & u)] 32 7o
wehe v 7249 WA Ish ez el e B U ok

immutable (B¥) 149 e e 4. 29 Axe 2L £A4E, FE2 2FHYUL o) AAE2 W
EER %‘A—EHD} A e Ast Al ARE WEolok T th MakA) ke 8 Al gkol glofof st
XA T2 TS FUh & E0l, 949 7).
import path (X = A=) J= /W A0lE] A JRE T BEE /) A3 GaASE FoE (Ex A2 s
o)) B2, QEE = B0k o] FLE] BEL BE sys.parh ZRE ST} 544 7 A B 7 7] 2]
A9 B A9 _patn_oEeHERNH & 2% J&UT
importing (Y2 ¥) 3t ZEY vto|H F =7 e REY Fho|H T =M A2 F I EF 3t E Ak

importer (£ E)) EES 271E 33 22 371 st A ; A 5l el ol 4 =] AR gy ch

interactive (1219 5}o] 21 & 39 Qe 2ol e & 27 gl e =2 E) =z =04 £ 93} H e
AT 9, 54 498 AHE 2 4 ke FQUT. 97 o] B4 pythond WA (
FES] Folieol 4 AHohe A% 7k @ 5 SIG U, A choltlel & A At AL Rt
Solthi e w9 38 3 AU th(help (x) & 7]

it X o
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interpreted (16} 22 E] =) Hho]= 3= AstAele] A wio] 71 7R o] S A /& A, sho] &
25+ doj7k obulet Qg = aa Aojgduth ol AL FAHoz A9 AL WEA FAE, £
2 44 49T 4+ Yok YU T z2ado) 5 ¢ A3 A/t AT, Az
Qo W A5 ol ur} gL AL 7T 2

19
~
filo
2 C
T i:‘i -
s
rx
rO

interpreter shutdown (€] Zg|E] & TR oS ZEEHE EW3 A7) A
Yotedl, EEolV oY 7}7\]? StYR 225 22 RE S9H AU ES HAF S Z gttt
Tk 7H A A7 E o E W S EFUTH ARSAF B Y 3Ha A4t weakref SOl = ZEEY A
AZAANZ = AUtk T8 /\]7] FUHAYH = I == ST A =2 W 7 =, L2 o] &S
= AdEol g 7lF '5};‘] < A7 HEIYUTH(ES o= ol B g EEolU A FX=YUTh
AHZEH T8 FH A2 APHE_main. BEECIUA2ITHEZMAY S EZWE AUtk

iterable (¢]E]2]8) WSS ¥ st EHE = AA. o HHEY 2= RE(list, str, tuple
Z2)AEE 5, dict T2 2RV AIL 5, 9Y AAl &, _iter_ () YA A2 AEE 78
St __getitem () WIAEE NA Y e FHa AAl=o] dsUTh

OlEHEL for FE AMRE £ A, A D2AE LR 2 B2 X (zip (), map (), =)
AEE 5 ) o Ele AN U A B drer () o AAE ALH W, 1 AR o e]8 o] &
=HFUTH 9 °]E1?—ﬂ°]Ei“ #HEY A A AXE T FEIYUSH o EHHES AT o,
HEZiter() E2E5tAW olHEl ol H AAE A thE 2+ flSUTE for F2 0| AES A9 Y
22 oA B R ATl BB m ool Aol Woh ol B U4 E U
olEl# o], Al A, Al dlolH = HA L.

iterator (o] E]@|o]E]) Hlo|E2] 2AEH S HHEE= AA. o|E B __next_ () HIAEENEFHo=T
SEEE (EE U4 85 next ) 2 AR 2= I FHEL TeHE S F U, A o
Aol dio 5 71 ¢l Uﬂ th 4l StopIteration 9 JE Lo ?‘\/]1’4—_ o] AN A, ol d olE AA=
2RI, o] %9 E_ __next_ () WA= E%E StopIteration o 9] & t}A] 4o 7] 7]k gt}
olEl# o] = ol &l o] § A A X}’:l% EHFE _iter_ () FINEE 7HE Aol 8 7H 7w, ©]
el o] 1 ol 2] Bol /1= 61 2 ol ]| RE & Wl Eol e 2ol 2ol A8 4 Aprloh

283 o9& o o] M o] EA o A2 AE S HE YU (1ist 22) AH oY AR iter (
U"\E ﬂﬂo}ﬂurfor Zo ALg & wjult} A o] o] EH] & w5 Ut o] A Z& o] ¥ & o] E] o] i3l
Al dste a1 otd, A o] H gl o] M of] AFE-H o]n] &K1 H o]Hd o]HE S F A, ¥l AH o] A |
HolA wEYth
typeiter o] T ZkA & Wf-8-©] l5H

key function (7] ) 7] St == Z g o] A (collation) S+ A A (sorting) ©] L} ¥l & (ordering) o] A} &5 =
U= T SYEYUTh & £0], locale.strxfrm() S 2AL S YA == FE 715
‘:’JEL o] AFS-g Y th
o] x 9] g2 & 771 8 AF o] o B A A A oA AL Fol =4 & Alofst7] 95l 7] F4-E ot Yt
o] ZAEo+=min(),max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () °©] A& T}
7| &&= de oy o] d5Uth o E 59, str.lower () WA EE Aol & Y+
AU N9 D52 A 5 AFUD HAHC R, 7 4 Lanbda FA 02 0E 25 9L
13], O]ﬁ AlolUth: lambda r: (r[0], r[2]). ESH operator B2E2 A M9 7] S *gAH}E
AlFgUth: attrgetter (), itemgetter (), methodcaller (). 7] &¢4& &L /\]——Qkﬁl— o]
tf) 3t o]  Sorting HOW TO & XA 2.

keyword argument (7] 9 & ¢z} <A} & H A Q.
lambda (§th 55 W] o) 7oA shis) 8 2 799 olF g Aok B4 g0} B v

1— 2 lambda [parameters]: expression ?4141‘/]-
LBYL -H 7] Aol Hg} (Look before you leap). ©] T A YL TZo|L} 23] £ 317 Aol A Ao g ALA
A=< AAE YT o] 2892 EAFP H2H A | 3, @2 if 79 S = S A Uh
Z 2dE oA, LBYL -2 “H 779 “H 7] ol A 202 wEA 2 AP dsUTh

T

=

—Yl PN
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o E E0], ZE if key in mapping: return mappinglkey] & FHAA} 29|, SFR 2 23] A,
o8 28 =7} keyE mappingol| Al Al ASHA A& = AFUth o] olfp& Fo| U EAFP 2=
Aoz AT+ AT,

m

list (2]222) W7 5ho] 4 A 2~ 1 o BO|E 27811, A4 o] )7 AA A O(1) o] 7] w o], 917 2l
(linked list) . t}= o} 2 o] o] v A} AU ok

list comprehension (2] A E 7 Z ¥] “_/9_) NP2 QA AR E=ARE XYty 1 2 E YAER 7
Z‘—7]—7=‘?5]-H]—E‘j result = ['{:#04x}'.format (x) for x in range(256) if x % 2 ==

= 00 4] 255 Atolof] Q= B4-E9 16X (0x..) 55 ETFo= vAEY B 2EE W Yrth if

B ANE 4 A% cIch AR, sange (256) 9 S LE B A2,

loader (2¢]) EES ZE5l= AA. load_module () o|8tE= o] &9 HAEE Ao gdYrt 2= &
E gy 71 E58= 1/]1;]— Z}AH| 3 U 82 PEP 302 E, =4 o] A Z 8 A = importlib.abe. Loader
£ HASQ.

magic method (W] & W] X =) S v A= o] u]F A A w23k

mapping (W] 3) 9]¢ 7] 23] & A Y33l Mapping ©| Y MutableMapping 74 o] ZEf o] 2| HH
HAEEL FTEFE= A o)y AA. d 2= dict, collections.defaultdict, collections.
OrderedDict, collections.Counter & & 4 ST

meta path finder (W€} 3 2 3}21t]) sys.meta_path & AN o] Z&F+= 31Qlr]. WE F & 3Rl 4=
Q=] shol o) 9 gas o] 971 kA e e vTh
HEl A2 37 FHE HAEE A= importlib.abe.MetaPathFinder & X ¥
U},

¢

metaclass (W€} 22 &) Se2o Sefn Fes He= S o) F, 2L 9H e, Hlo]x S 259
555 Uayth Vg Seas o] Al AAS ol e S vE= A Yo 2o A4
AFP Z2ae ™ Aojs2 712 7S A FUch spol g SHFA BtEE AL AL g S
25 s e Ayt H B2 ASA A = o] =77 A3 8 AR, 2871 A3 u), v e
ER e i ZHE o] 27 (logging), 2~ ¥ = <+ 44 <]

= 5
method (WA =) S HP‘/I Foll A B =3 I ] E
HAEE A HA A2 (BE self gt EAT) 2 AAHA AAE D5Uth o oF 575 ~5s
£ BEA L.
method resolution order (H| A= 2 £4) HIAE 24 £AE 238t S AHE A=)~ F
259 AP U 23 AR E Fho] A dE Z e o AME-H dae] &2 Al e W82 The Python
2.3 Method Resolution OrderZ X ¥ F Ut}
module (25) Jol¥ T =9 A3 T & Gt A RE2 499 o)A AA & E+ ol5 o<
ZrSUth BRE 2w dAjeof o3| J}O]ﬁQEEEQHE}.
|74 = HA K.
module spec (RF 2¥) REE 2 =34 AF < ¥
importlib.machinery.ModuleSpec & AAE A,
MRO WA E 24 4 & HAS.
mutable (Z7}H) 7FH A= ghol AT = AA T id () v A FAZULE 2H & HA Q.
named tuple (V] Y & 5 Z) “named tu 4
EE ARSI AEA T = Qs 840 AL T 4 9= BE FJo|uh Feael J&FH YTt oy
ELEH/\Oﬂ 2755 S+ U5
time.localtime () ¥ os.stat () 7} &3t 3HS 283te], o8 WA Fol V= FE2YUth =
T} & o= sys. float_lnfo?j Ut}

o
[=N
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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

dEVIE FZ22 UAFAF S o) YUtk == tupled A A543 o] F EL2 =& A o3t
Qi 2o s Bo 2 S FES BE 5 AU, o2l FASE AF AHAAYG A= T
collectlons namedtuple () 2 W5 = JdFUTth T219] 7192 A H FAFJA Y UZ VL= F
ZolMe ge 7 e B 7HA UMM EE F7bsH & dd o
namespace (0|5 F7) W57} AH £ A4, o F B4 G T FAR U A FHE ol F T2
(MA = o A) Bk okt Ao, A, W o] F F3Fe] A5y Th ]%‘%"Z}% olF TE= HAA
REAS QUL g2 = ,f:’j’f,\—bulltll’ls open ¥} os.open () & 259 o] & F 7t 23
FUT 3, o] 8 F0L o H B Eo| Y E FANEAE R BEIA AEAT} FA
HE4Ao 288 =Yttt ]%%ﬂ,random seed () X+ itertools.islice() a1 2 1 3=
Eo] Z+Zt random ¥ itertools EE ) o3 3T ¢ 8 o] ¥ &3l U tt.

namespace package (°] =
Z 77 A = &g
D}% Ytk

2E X HASL.

t
B2 l71A) 22 AN B 7)) AE| o] 27 /%5 PEP 420 5 7] 4. o] &
Aol A7 Qe S = AW, 53] _init_.py shdo] omR A 574 she

nested scope (34 F ATZT) Eel 4 o)A WA S FRIE 5. o 8 Sol, ThE I el A B9
FP8 23zt EAoss 320 b

et T e HEES 2T S dsUTth
““ ?J = A] ‘i%ti}t Aol o) of gt A
U}XLWWE, A9 AsE2 49
gy

new-style class (;F 26t Ze|2) A FL RE Zela AA o AEH T Y= Foa
5. 2719 oA AN e, A F2gd FHaw
__getattribute_ (), FH;E AT, 2 E HA B9} 22 Ftol Mo A F
g4 AR UTH

object () A]) el (1EZREU g & 2t
2 o HF A A Wolx FefaduTh

package (3}7]#]) A B EEEo| v A7 AR AR 7| A&
7| A& _path_ AEFHEZ Y& ol ZEYYTh

A 9717 sk o] 2 B3 9714 = BAL.

parameter (W] 7| 7) b (£ WA E) B oA Ttk

oft

FEME) ol Fod &2

rln
n}
©
o,
H
=
td
rln
4r
[>
u
ne
iy
o)

e
30,
rr
ro,
>
kA
rlr
2
rg
oM,
o
rO
kY
gl_[g
et
B
o2

SRR SEATEVE S e M B
o 1 X]-71 9 = (positional- or—keyword): 9z oA U 7Y = oz 72 ALGE 2 Q)= ol = 2 AT T}
o] Aol 71& Fej o] mip A AU th A E &l kol Al foo &} bar:

’def func (foo, bar=None) :

» 9120208 (positional-only): 91X 2 AFD 5 At AAE AFFULh 93 AF AR E
5 Ao WANS BB/ EAE EFHL 1 H o) AT 5 AHUTh o E Fof Th el A

posonlyl 3} posonly2:

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

W

1=214 eyword-only): 719 E 20 AFE 4 Y= A2E AA L AA =04 o))
5 32) o) o7 G F oA ohol sfie] b A oA -8 o2 2 YA A o
01’\141:} dE 01 t}2-ol|l A kw_onlyl &} kw_only2:

—{> rlr

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

+ 71891 2 (var-posiional: (FI w55 0] 2] 5} A o] o] Wl o121 517 AAE o B3l A 52
e 91X RS Aol NA2E AT oA v RS B AS o] Bl + & e
2oIA 498 4 A% h oA E Fol TS0l A ags:

F

’def func (*args, **kwargs):

+ A E (rarkeyord: (SHE o 7) W55l 1A el o] obFel 2 9] = A5 Hl)
AZD 5 At 9 A5 AYE 1x}—~ ARG o A AR wh AL o] Fofl +x 2

ol B A HolE = A5 UTh Al g S0 A ool A kwargs.
e A A AAES S8 7| 2 g wk op gt A A o] At B4 AAES AR S 5 A5 Th

o1z 8o %] &5, Q1 x}Lo} wlj 7| H =9 x}po]of L} 2 = FAQ A&, inspect .Parameter Z a2, function
A, PEP 3625 XA

O
path entry (A2 NEZ]) 42 /)3 sholt] 7} YEE T REES 27] 93] Aok d = F2 g st
4.

path entry finder (3 2 QlE 8] 5}21t]) sys.path_hooks o] Y= ZHE(F, 42 ANEDZ F) o] ZHFE
Il A, FolA A2 dEE 2 RES ZFEUHE ¢ JAFYTH

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

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

path based finder (3 2 7|4 5}2lt]) 7|2 ve} 4 = Il & F 3, JdxE 4=
yrtt.

l

-
>
2]
i
o
B
fy

pathlike object (325 AA) 59 A28 422 Gl A7 425 A7 L A2 E I ser U
bytes ZBA| o] A} os.PathLike Z2 EZ S Fd3E AAYUT) os.PathLike T2 EF S XY
Sl= AA = os.fspath() FFTE SE A str Y bytes FL A|l2" A2 2 HIE 4 5T}
th4l os. fsdecode () & os.fsencode () & Z+Zt str U bytes 2345 ERF5l=0 A E &+ U5
Ut} PEP 5192 % 915 921 o).

PEP 3}o]# 7§41 A<t PEP& 3}o V‘* AFUEA ZEE AFsHA L ool M B I T2 A A E= 3170
A2 e 7S AWahs AA AU PEPE Al 9E Jlol ek A% A% AW 2 A S

Alza of gt

PEP= F8 MEL 7]5& AStsta EA A t3t AR UE 452 st sfo| o S0 44 2
@ggﬁ;@%ﬂ%@ﬂg]ﬂq%ﬂquwﬂﬂﬂ% FUE HellA gl & ¥rd1%ﬂ
JAE wAMst g Aol st

PEP 1 ZZ3IA 2

rl

portion (SE4) PEP 420 o 4| 42| 8 AA R, o] 27 371 Aol o]l A sl shte] Tl E elo] Sof 9l
Q5] A% @ip Lol AAH £ AT A5 Th.

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

mmﬁmﬂMﬁ@@Aﬂ)@@AH&Eiﬂ]HHQAAHE
o} Qe o] 20 & WSt o e A = kA T, g A ﬂﬂﬂ
AT A S8 0] FAHA e dA o] Dojd
dojuAl &= s AUt —APIE 23817 Aol 1 5
dojd A g Uth
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provisional package (23 2] 7] x]) &4 API & BA L

Python 3000 (o] 3000) o] % 3.x w3 2kl End (WA 3] wj£71 1 ] 2fe] o] o7 | A D o] wHE0) 2
o] Eolt}) o] AL “Py3k” & £ 27 = Frth

Pythonic (o] M th-) T2 doj Sl ] ARt A NP ES A8 A ZEE T3 t4l, sho] 2 ool A
7P A AR E E olHURES 7ol EE O}OMOMEE z7} ol & B0, Il A A 2=
011‘4?.43 for & AHEEIA] OJE|2] B9 RE Q4R £ % duth o2 g2 2dojol= ol

Fo FAEo flonz, sto] e Q53R k2 AHEE LA 7 EE AFS S = Ut

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

o 2B, shel Atk W & ol g & th

for piece in food:

print (piece)

qualified name (% 77 3} € °l%) BEEo A adzox ZEo] Fold S, o, M= o2 AR
£ HojFE For 74 o] 5. PEP 3155 of| A oyt 25 Tk Sa 29 o, B2k
ol &2 A9 OlEJJrﬂ’\ o

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

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

CE

B2EE 77l = AHS , XA AF3E ol S (fully qualified name) 2 & B 12 3| 7| X &
A EERE 7= ZJEE E]% O]%%B]U]?QWTZ]- o] & £0],email .mime.text:
>>> import email.mime.text

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

=z 3 AAol st Fxe] M. AA L Fx 57002 HojA W, HﬂEﬂﬂ g
Uth 32 3¢ 342 dutd o2 sloj{ T o &5 X] = AT CPython +3 9] 4] 8 49 th
sys BE2 5 AA9 Z=x 34+ E E8F = getrefcount () & FY Tt

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

_slots__ Zeh2 o A, A2E A o] HESS A BN v AAFLA2H 2 THY 2B
AARoZH VIR & A ZAE U A7) Q7E SA W, o HlaY e eupz A A7}
202 doleh dedlel UYE S5 Z2adA B Sol dana) g STt

S5+ Aol BxUth
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sequence (A] &2 getitem () EFHAEE B AT AP aE 7\}% Shul2 2 4 AN AE A Y3
AlA2e] Dol & FE_len_ () IA=EEARY3}= O]Eﬁi Y2 YFAEAES JEsE,
list, str, tuple, bytes 7} A5 Yt} dict =3k getitem () I len () A 13} A] w2,

%3]0 A% oA Ao]e] 20l /)& ALg 5] WEol AAL} obUleh o AR Tk Ao Fo
sl ok o,

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 23 2]) 7 o] hite] AAke} Fofl 7|2 A== AVl g Y23 2] 9
RA

see (gejol2) B A0 ol ARG LYHE AN, SRl AL A 2TYE /AL NS L5
t}. variable_name [1.3.5 x} 3 [] oA A A e2AE ZEor BEFTULH BT (M E
2AYE) VS UFHoR slice A‘XHE AU T

special method (5= WA &) J—]—O] o] o o © ,
olE HAEL F Al WEE AlZeil Tue oS 2T AFUTh 55 w4
2N oA g% UTh

statement (%) F3-& A9 E (T2 “BE (block)”) & TA TS HEUTE B 584 o] A1) 7§
EE AEshe o8 7 2= F9 sty i Ytk 71 if, while, for.

text encoding (] AE 017 4Y) FUIE EXIS Hlo|EY R A FYdE= 9,

2=
text file () A E 51¢) str AAE gL & 5 %% ad AA. 5%, d2E 5192
JHAEE AALSI HAE A & A5 AP, s s o2
TE=r'w') 2 99 3+, sys.stdin, sys.stdout, io. StrlngIOA AAHEAE E 4 S5 yTh

rok

ol ELF A2 & Qa1 & 5 e 3 AAod i< vkl v g 3td = FR3AM 8.

triple-quoted string (A% 11}%.::5 HEAY) 22 ) U 22 O) A NMZ A Ex14E. 2dF
2% 3R FEA EX L gl 7 5E AR = \—E‘X] ok, 04‘3 7FA] o] el &R 7T 5 Ut
olaAl o)z 5 A ¢F A2m-g R U RS TAE Qo 2 AT 3o, A28 EX5 2 X

2~

HiE oY S0 2

439
type (8) to]x A9 2 17 0] ofl FF7 AAJAE 2Ttk
P2 _ class_ AJEFREZ IM2E 4 A} type (obj
A

type alias (3 o Q] o]2) B2 4@ el T Y 3he] wHEo]
Foldeolat o AES deslste v 48U 8 S

2

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:
pass

£ ohe st 2ol § 947 9 BE 4 s uth:

from typing import List, Tuple

Color = Tuple[int, int, int]

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

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

o] 7152 A3l typingd} PEP 4845 F2 A &

type hint (3 Q=) W, Se2 o =P RE W G5 vl AAS Lk el 7915 B2 AT of o]
o] M.
B =t 48 ALgolu] st Mol A FAH AL G5 Th AW, 44 g 24 S0 385 IDE
o 3= 94 2 ALY S T
A WEE ALY, A9 WE, ZYgs oJEGHE @ T4 F FEE typing
get_type_hints () & A&t AM 2T 5 sy
o] 7|5 A3t typingd PEP 4845 X 3HAH &

universal newlines (FUM A £ g3 b5 2L AES EF £9 2o A48s, HAE 2E- S 34
She Bl = s g A & \ne, ﬂE%iﬂﬂ‘wmuﬂﬁqmﬂgqgﬂvw e

AFg-of #efA = bytes.splitlines () ¥ 7FolU 2} PEP 278 2} PEP 3116 & X A 8.
variable annotation (H4* o] o] X)) Hy == ZHP 2 olETHE o] - H o] Al
He T FHdaoEGHEY ol olAdS G uf tf g A8 AFF Y YT

class C:
field: 'annotation'

W ol Holde Ao R i =R AGHYTH o8 Sof, o] M4t int B /M AL 74
gtk
count: int = 0

W o] = H o] A - H-2 A A annassign ol A A g T}
o] 715 A9dt= &4 o] =H o] A, PEP 484 ¥ PEP 5263 % 314

|
virtual environment (74} $7) 5ho] 2 AH§ 419} $-8 Z= o], 22 AlzEo] 4 AaE = ThE vl

8322950 5] 9P 2 AL AN sholt W AAEE A A 2ol =3t
A Mss s, §g Ao A 48 7.

o
an.
Ea

venv &= E_}‘ﬂJJ_

virtual machine (7} 714])) &=
ZﬁdLﬂﬂEﬁEEA

Zen of Python (3}o] 4 ) 5ol 4l T 22
Utk o] B2 iy mExE

who z A o8 AFE. o] o] 714k 7] AL vlol

lut

EEEEOER

k%

29} FtEo BEolY|, oo] 2 o]d) 5L A} L 3= U =20
ol A “import this” & Y =H3tH H Y}
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o] 417 A of] 3]

o] WAL reStructuredText 2220 4] TS o] 2 A0.2, shol AWM S 95 S5 A2E 24 qel 7]
Sphinx & A& 5 YT}

A S o B AT BA I AEL Shol A A & DA 2 A A O = AAR AR = YU 7] o] 1
Aeh, ko] WPlol ol 2 A B = reporting-bugs o] 2| & FALFAAI L. A 22 ARRAAL A AT
YeH

S B0/ Be BAE =dUG
* Fred L. Drake, Jr., 92 sto]H A A = 3o 2 o)A w2 Zrl=9] 27}
« reStructuredText 2} Docutils 29 EE Y= = Docutils ZZ A E,

e Fredrik Lundh, Z72] Alternative Python Reference 3Z 2 A E of] A] Sphinx 7} -2 o}o]t] o] & A KUt

Abghe] sholal lof, spojd & efojH e W stolul A Aol 7o FF Utk 7]ojxpe] B2 A
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apPENDIX C

>

oA A} 2ho] Al

|"..|.4

C.1 2ZEY o] Ia}

glo] {2 ABC2l= A ojo] T A A2 A v E 2= 9] Stichting Mathematisch Centrum (CWI https://www.cwi.nl/
ZFZ) 2] Guido van Rossumf] 2] 3] 1990 d o] Z4lof| ThE o] HE U T Jol o= o2 AFFE2] B2 33 o]
=95 94 B, Guido= shol 2] 72 A 22 ol 912 vk

1995, Guido+ Virginia 2] Reston Oﬂ ¢l += Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston vaus/ 22) o A1 sho] A 2 A% 3L, o] ol A o] ] M A2] 42 £ o] F A LT

20004 5 %_J, Guido 2} -‘3]-01 é‘ﬂ Al 7] 9HEl 2 BeOpen.com 2. 2 & 7 4] BeOpen PythonLabs 2 A A5 Ut &
2 3} 104, PythonLabs & -2 Digital Creations( 3 A} Zope Corporation; https://www.zope.org/ FZ) 2 %754t}
2001 4, Jlr W Az E %] 01 A 2 (PSF, https://www.python.org/psf/ ZFz) o] A g5 & th o] ©Al = gho] A
#A AA Qe 2rotEs 585 A H vl F e 24 Ytk Zope Corporation> PSFO] £ 3191 9 U T}

B E JolH vz T2 T /\/\‘Q 141:]- (F7N &2 Ao "8 A& https://opensource.org/E 2 84 /\]
). AP 02, TR (A8 AR L ohduiTh shol 7 W B2 GPLI} T3 UTh oele] Bt ohe
W EFe 2 ore Atk

EEIEC IR E§A [ GPLEEN

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

13~152 |12 1995-1999 | CNRI ves

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 2.1+2.0.1 | 2001 PSF yes

212 2.1.1 2002 PSF yes

2.13 2.1.2 2002 PSF yes

2.2 o] 2.1.1 2001-& 2] | PSF yes
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Z3: GPLY 238dH =
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2] 7} GPLE slo] W& Wl 23t
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PL 3ol &3 8 Th 2 2 ZE 0] & AFT
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i glo

Guido®] A = 5}o] o] Wj 2 E 7H5 57 THE B 95 AR AAE A A=Y T,

C2 sjol ol A A5} A T A18517] §1 o] & ok

glo] W A Z E Qo] 2} A A= PSF License Agreementol] Wk} gfo] Al A 7F Fo gy th

stol M 3.8.6 5 €], A A 2] oA, Ze|H A 7|} T == PSF License Agreement 2} Zero-Clause BSD license®l|
o127} ot L .

Shol o] B A% 4= ofol i THE ehol Al 7}

= QRS ;ﬁ]l
2Eoh @ JAE Uk ol 3t elo AlAg) Ben B S
FRIA

3 eol Al 2o 5

cBhol Al A E
Z3d a2z E o] th gk ghojdls gl

=2

of ol

ot

A

e e

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.18

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

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

3.8.18 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 3.8.18 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 3.8.18 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 3.8.18 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
3.8.18.

4. PSF is making Python 3.8.18 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 3.8.18 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.18

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.18, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.8.18, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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

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

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

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

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

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

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

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

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

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

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

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

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

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

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

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

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

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.18 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 W24 E S| ~F

_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A W &
e Feo 7Rt =5 XYL 22 ddl =9 A4S IdE 7 Ad Ytk

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

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

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

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

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

C.3.2 27

socket EE2 getaddrinfo () 9} getnameinfo () & A&t} o] &2 WIDE Project, http://www.
wide.ad.jp/, A & % 22 3td 2 FQE o] g5

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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asynchat¥ asyncore RE-2 th53} 22 £ A 233t

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.34 F7] &=

http.cookies REX Tha3 -2 £ A& 283 th:

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

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

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

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

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3.5 A3 >3

trace REE 0h3} 22 39 AYL TFHUTH

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 &5~

B ES O T 7 AE ERYTH

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
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version is still 5 times faster, though.
- Arguments more compliant with Python standard

C3.7 XML 94 =2 X# $&

xmlrpc.client B2 53 22 7o A2 233Ut

The XML-RPC client interface is

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

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

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

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

C.3.8 test_epoll

test_epoll REL T} 7} 28 29 S 2 8F T}

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF

(TH& ST Aol A1)
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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 BE-S kqueue QB 3] o] 2] Tla] T}g7} 2 Fo) AL =TT

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.10 SipHash24

3}4 Python/pyhash.c o+ Dan Bernstein ®] SipHash24 &1 2] & 2] Marek Majkowski 2] & o] ¥ 3}%] o]
U T ol 7ol & e} 22 o] Ea5 o YU Tk

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

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

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

(TH& ST Aol A1)
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Original location:
https://github.com/majek/csiphash/

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

C.3.11 strtod 2} dtoa

C double I &2} 7+e] HIHE C &4 dtoa & strtod S A| F 3= Y Python/dtoa c & @A http:
/lwww.netlib.org/fp/ oA 4L 4= 9l+= David M. Gay 2] 7L 2 o] 2] Hdo A s H JdF T 2009»3 34
160 W2 A& gtdo = 53 7 %%VWfﬂﬁqu*ﬂAJQQMﬂﬁqql

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

The author of this software is David M. Gay.

* % o

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

* % o

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

* % ok X

*

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

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

C.3.12 OpenSSL

G A A7 A 4= QA S F2719] /35 = 13l OpenSSL 2}o]
X gtol A x| L2 7ML OpenSSL 2lo| Bl g AHR S 23+
©

B 5 hashlib,posix, ssl, crypt + &
oS 3z
3t

g2l AUk =3 A x 9ot w
9lo B g o] 7] of OpenSSL 2}o] Al A A}

o
4>

LICENSE ISSUES

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

OpenSSL License

/* - - =

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

(TH& ST Aol A1)
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/*

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

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

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

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

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

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

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

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

Original SSLeay License

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

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

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

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

the code are not to be removed.

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

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

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

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

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

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

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

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

[including the GNU Public Licence.]
/

72

Appendix C. < x}¢} glo] A A




Python Setup and Usage, = ] #| A 3.8.18

C.3.13 expat

pyexpat &AL W= 5 ——yith-system-expat & FASHA] &= 3, EHH expat 22 AHES ALR-3} o]

dEgyn:

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 &2 U E ——ywith-system—1libffi & AR &= 31 34 libffi &

Weg

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

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

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

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

21ib B Al 2 E o A A H 2lib W o] L1 @ 25 o] A M=o A8F 5 §low, 3 glib 4 AR

Ag3te] WEH U T

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

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

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

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

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

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

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

C.3.16 cfuhash

tracemalloc ©f &3 AHE5 = al A] H| o] £9] FH - cfuhash ZE2AE
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Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

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

C.3.17 libmpdec

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

Agstel e o

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

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

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

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

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

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

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

C.3.18 W3C C14N H|2E ~ ¢ E
test 7] X2 Cl14N 2.0 HHAE A~ E (Lib/test/xmltestdata/c14n-20/)+= W3C 9 A}o] E https:
/ Iwww.w3.org/TR/xml-cl4n2-testcases/ ol A 7FA 22 ™ 3-4 BSD gFo] Al 3o vl 2 Yt}

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS”
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY
WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.
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sho] 3} o] WA
Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

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