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CHAPTER 1

K —
HE =1t 2F
CPython Q1 Z 2] e &= B2 £ B4 cheat 4 S R )
CPython implementation detail: T}= -3 9 EAAE & 4 d5YH AA 8 Y82 implementa-
tions 2 3 A
>
1.1 HH =
ol i g B2 O FUELS AW 5 stk
’python [-bBdEhiIOgsSuvVWx?] [-c command | -m module-name | script | - ] [args] ‘
EE, 7S 4ubAQ ARG Al & et AT HE S Y th
’python myscript.py ‘
1.1.1 QIE{HO|A M
AH Z 2 H B H ol Y2 Ao AR H o] 28t vk A R R 7HA] 27t 52 W e Al th
ity A ARE EBE YO 5, YL Aok £ gEE E 7 EORGH) £ 4,
fFresoA = ctrl-D, 9=l =Cctrl-z Enter 2 TE T AsUTh 7 o w7k A3y
U,
. Y o2 AL AL BE Y02 AGIHA BEH, Y AN 2aYES Ju A Y
.
. HAE T o B Axte 52 W, A P o)A 425 o] Be AAPES 9 AFFYT
e —c command 2 TEZ% W, command 2 F A= gfo| W BA-S AUttt o 7| A command=
M Az 7R ol ) AL EFE 5 dUth AR 3L vho] A FA A F 2Tl
2329, 77 BEL w4 BE AR HL Fol 2aPER 43
Ao

¢ —m module—-name ©
ot
H| 31y R, Agstr] Aol AA 489S 78 &




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

e o] A F AL QA E = Eof o3
argv & E°1 Uth- 3 AR 84, A
& o 7oA L.

-c <command>
command &) 3ol A T =& APt command = WY FAZ FEH st o] Y L £ A=
4, Ut B E FT oA el ge] Ag g ou 7} QlHyth
o] ¥ FHW, sys.argv o A WA 24E "-c" 7FH L, FA
kY2

Ro] 2Ag 0 (1 ezl 9 B EE A9 B ER QE

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

9 ¥ 2 sys.path o A%
@ 4 A B oh.

E

=

I REASICH

T

-m <module-name>
AFH o] 59 BES sys.path oA AL T WEES _ _main_ BREEA AYPFch
o] 7] W&o, 52 3. py) & FA koo Fth BE o] 5L HRY
ol of of 3x wk, Ao FAF o] & ZA = AL ot (& Sof, ol
)

rle
o &

H 712 o] F (o] F T W7 A £ = 5 EFH U It ZE Al »117]%] olgol AlF=d, A
> B2 5 ABlZ 2ol 2T HE A=

g ode] AA A=t gt (g e e T
S A uRA 2, A o) HAE 8] 7} sys.path

o =7+ 14&}.

A o) A e 2] 1} A& 2] site-packages T H E] 2] & £ 3H51A] 9Fe

s el =
HEZ AP 5+ JF YT ZEPYTHON* 37 W4 s FAIH Y
<
H

2=
EE goludel BEE 2ER AP u) TEH & A=A S 9

Utk g e

off

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

module-name- QA XZ 7FA} o] ¥l E (auditing event) cpython.run_module& YA Al Z U Th

o B7]:

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

£2 98 (oys.stdinol A B AUth B2 9ol Hndelw, BN M0z 457

Ui,

o] g ME £, sys.argv 9 A WA 24E "-" o] Hi, A tJHE 2|7t sys.path 9 X
2sbg Uk
Q1 2} gl o] ZHA} o] ¥l E (auditing event) cpython. run_stding& YA A Yt}
<script>
script Ol G20 ol A T =EE AFFUTE scripr &= o] A 3t ot} __main_ .py 3ol U+
4 Chapter 1. H™ 1} 24
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_main__.py 3}dE 2Fst=zip L2 77 = D AL A= (=T dH)

W o)A Fold AAGE o) Fo] UL,

2
o] gtolH ud& A 7He) 719, sl LS 2F3t+= Y E g7} sys.path 9
7} 3L JJr%‘E __main_ REZ A

ol & E e Yzip LS 7t 7| H, AT HE o] 5] sys.path & A& FFo] 27}
‘CH 219 __main__ .py YL _ main_ & .

Tﬁr
o

1§42 X85 sys . path 7k A2 YE T FE 2 AHEAL] site-packages T 1 2] & £ oA
)

ﬂm 4w

e AE] REoA 23 HEE AYT & F YT REPYTHON* 37 45 FAPUTh
filename QA A} 2 ZHAF o]l E (auditing event) cpython.run_file& WA A YT}
15 =4 B
runpy.run_path() stoldl ZEo|A A A8 4 e 55D /)5
AelFo] A FHE FA G, i 7t FAIF O R HEH 1, sys.argv([0] & ¥l

Q70 19619 7} oys . path o) Ao 2B IT B, BABA 4B s 2

EA () o] 7L,
< (rlcompleter-config

£ FzshAL), @ 94 % 3 2Ee Bel 5oz BT
o ®B7]:
tut-invoking

H A 34004 A7 | 43 s|a2e] W] Abs B/ 3

——version

st M MBS 25t n FRPUTL 29 ot e 24 UTh

Python 3.8.0b2+

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

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

WA 3.60] =7} -vv A,

113 J|El SM

-b
bytes Ubytearray & str¥, bytesE int v u & uf A& Futh FHo] 7+ H FojAH
(-bb) & & F T
WA 350 A HA: bytes 9 int B|Wo = FHLFH YT}

-B
FojAH, FoHE A BESE JYXE T v .pyc FEE 2832 A FHFUrh
PYTHONDONTWRITEBYTECODE & Z+FZ A Al 2.

11, ¥ = 5
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——check-hash-based-pycs default|always|never

Al 719 Lpyc 3L 9] ASF 522 Al o] U o). pyc-invalidation S 2 3}AM Q. default 2 2 A3}
W, AAME I v AN S A] 71Hkulo] E I E A A] 3RS 712 o u]of mpet fE A o] AAME YT
always 2 A3, ZE S|A] 7|40 .pyc LS, AAE I v ZAE S 7Fe] A &3, g o
st thsl] FEA o] A Uth never 2 AAE W, S| Al 7|8t .pyc LS G Ao 5pd o
sl F&4d o] AANE A 5T

B AR 7% pyc 59 9 vt o] 49 JEFLS WA iy

-d
A g 282 AUt AT g4 met AE7ME 918 715 QU Th. PYTHONDEBUG &
B2 L.

-E
AAHNE & & ZE pYTHONY &4 WSS FAGUY, A€ S9°] PYTHONPATH 2}
PYTHONHOME.

-i
~3YPEs A WA A2 AR AL ¢ FH0] AH§H W, sys.stdin 7HH IR HolA] g
e, 23HEY BH S AP 50 2o AYFYth. PYTHONSTARTUP 322 @1 4]
sy 14 =

AL ~APET S BN D W) A WS} 28 B o] 28 AT H 8T S Y]

t}. PYTHONINSPECT & ZZ 3 Al L

-I
AeE RER so] 0 AW o] AL FF B sE BA Ao ALFTE A BEolA
sys.path & 23 Y E tJ& E 2] U AFE2}9] site-packages T FE 2] & E£331X] g5yt R E
PYTHON H4 WeE FAFH YT ARSAZL A IEE F]f sk AL @As] Al F 7 A gl

wakg 4 95 ok

=] 3.401] =7}

-0
assert £} _ debug__ o Fo| et 2 AR Z=E A ATYTE .pyc FFA} Ao Lopt-1 2 F7}
o] HuldE (vfo]E 7 =) 31 9] 0]%% T2t (PEP 4885 32 31M| 8). PYTHONOPTIMIZE
= i]—}_-‘g]_/q /\]_9__
W 3.500 4 ¥ 7: PEP 488 of w2} .pyc 314 H-& A Fch

-00
0% AL FAEYE MPUrh .pyc H37 Lol opt-2 & F7Hske] Aok A (o] =
7)o 8 PRI (FE PEP 4888 254 2).
# 43,5004 W 73: PEP 488 o whe} pyc 59482 54 g

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

-R
HA] F 23S HUth o] § M2 PYTHONHASHSEED 37 4740 02 AR H Ao v 2347}
AF UL s Al #2498k 71%@ 23457 WEd Yt
o] A ¥ AL Tto] Mo A&, o] A ] Al T2 3= AA, strT} bytes AAS] __hash__ () gLl
A5+ fle drr “EE (salt)” AUth N Stold Z2A|A Yol A A= FA 5 A “J, Rl
= Jhold A o= o 5T = gl
Hash randomization is intended to provide protection against a denial-of-service caused by carefully-chosen
inputs that exploit the worst case performance of a dict construction, O(n?) complexity. See http://www.ocert.
org/advisories/ocert-2011-003.html for details.
PYTHONHASHSEED = &) Al A]E A|Z8lo] LA ZHS AT 4 9l A )
WA 37004 M A: o] FAHL Tt FAHA U Th
B A 3.2.39] 7}

6 Chapter 1. H™ 1} 24
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-s
“I 2 *f site-packages F|ZI= =] & sys.path o 7134 &5t
15 =4 B
PEP 370 - A}-8 2} site-packages T &l €] 2]
-S
site RES| §EES o] BE o] £WBHE sys.path 9 Aol E 9 E A 22S u BB
@ site /b UFe] YAHOE JEED % o] 222 M BHAFYTH (225712 AsA
site.main() & S E3IFHAILR)
-u
stdout 7} stderr 2 E 9 W 3 FoLA] 9k = & vk Uth o] 342 stdin 2EJol& FFE A A
i g
PYTHONUNBUFFERED & 23 A 8.
A 3.79 4 ¥ A stdout T stderr AE H Q] HIAE AZL o)A W g 5 A 51t
-
D] 2715 Wk B A A2 A Sl 228 AN A U B LB E AT, ¥
H FoAW (-vv), BES AT o AAE = 2 3o e HAIAE AAFUTE TR A EE
Ao th3 AR T AFIUT} PYTHONVERBOSE & FZR A Al L.
-W arg
AL Ao, gho] W] A FA = 7| R AR sys.stderr AL WA A E At dubAl
U PR PRS- EA R = = rd 2= B = 5
file:line: category: message
AEAOR, 7 ATE BATE 2 £ Bulth & 04 AP UTh o] FHL AL A WES
Aol g o).
0 W g4l Fol A & AUtk AT A o) 4 §AT AN kAo R AN T
2’\4/] Aol P UTE FESHA b2 xS FAF YT (AR H 28 F a7 dd o
fraotA -2 FAol Ast A WA A7 EHFH UTh
A 1= PYTHONWARNINGS 347 W5l o)W =2 789 Yo A warnings EES AFE-3l A Al o]
#= g
T X9 .
P aeR AL 22NN REE BE A 220 5 A4S 8T (23X o
NEH O RAEE JEAE)
-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
AN o] 2 AT FY 5 9T (o], ~wi, -Wd, W, -We), A ZE = o] & A PG AH o] Fo =
314 g ot
Z}A| B V] -&-2 warning-filter 2} describing-warning-filters S 2} % 514 A] 2.
-X
a2 B WA S AU HolA, FY2 099 B4 fiond & AT 5 AA FUTh oL
DOS 4§  (hack) & ] 3 2 9 1 th.
-X
I3t A 5 FHL A3 o2k o 955Uk CPython & @A) The3} 22 75 @ k2 4ol g
Uk
e —X faulthandler &= faulthandler S &43}3H 1t}
11, Q= = 7
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e —X oldparser: 7|ZLL(1) A& A3ttt PYTHONOLDPARSERS} PEP 6175 %35}

AN 2
+ —X showrefcount + ZE13H 0] & Urﬂ“rﬁﬂi}%a °1Ei‘“1’4Ei°ﬂ/ﬂ 7748 7 F oA, F

xRN A R B2o) 48 ZH ) ol 22 U1 N s oA w5 gk
e —X tracemalloc 2 tracemalloc EES AFESte] gfo|H v g &F AL Al Zsh )

ZNRARo 7 Jpg AT =Yg 329 EEﬂ o] ~wlof] A AE Utl. NFRAME <& 2] Ed o]
2dl e 2 A S A A W -X tracemalloc=NFRAME 2 AFSSHA A L. ZA| S AR =
tracemalloc.start () S ZRIHAL

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

o X importtime & Zt YZEZI ot 22 A=A HoFUth 25 o5, 748 AIHF
A dxzE 23, XM] ANZHEH dZE A= AP UL thF 2d= 38 2T
- %Eﬂ o] A 4= =l FYAHAIL. dubH QA AHEH S python3 -X importtime -c

"import async1o' AUYtl PYTHONPROFILEIMPORTTIME & ZFZ 3 A L.

. X dev: SOl A RES BAHHHA, /1 RA 02 BT UT 0 2R
ABAZF AALE 2 APk

o X ue£8 & 2 AA AE | AT P UTF-8 BES B 5Ho], 7|2 272 A4 RES
QAT X uc£8-0 S WA AR UTFS BE S v AU TH (2124 o A5e

2 84351 u| 2 A1), A S W82 PYTHONUTFS 2 FZ Al L.

e« —X pycache_prefix=PATHE .pyc 3¢S 7= E Al N AH tJAE B E FEZ 3}
=9 B 2T & Ut} PYTHONPYCACHEPREFIXSE ZFZ 34 Al

3 sys. xoptions HMUEE 53 499 g ALt 23 4 =5 Yt
A 32004 M —x gl F71E 5 Ut

WA 330 27} -X faulthandler &4.

B A 3.40] 37} -X showrefcount 2 -X tracemalloc SA.

B A 3.69] =7} -X showalloccount 4.

WA 3.70] 27} -X importtime,-X dev, -X utf8 2A.

A 380] £7}: -X pycache_prefix §4. -X dev 42 o|A] io.I0Base 3}3] Z}oj A
close() 99l & =1 Pt

WA 3904 WA -X dev FAE A3, AF A2 QI t2 Y Aol A encoding T} errors
AAE FAF T

-X showalloccount ¥4 9] Al A% A5 th

WA 3.9.149] 37} The -X int_max_str_digits option.

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

1.1.4 AISsiME ¢ El= 84

-J

Iython ©] AHg-517] A3 ol ks g1k,

08
o
¥
o}
riok
oY

8 Chapter 1.
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o] &7 %% g} o] A 9 %Z—}Oﬂ TS FH,-E9t-10]92 ¥ & 29X B WA AP

A UG B AN AF B Aol SAHE Aol BAATH

PYTHONHOME
FZ oA doluciey AAE AATUG. ABHOER, oMot prefix/
lib/pythonversiond} exec prefix/lib/pythonversiono| A AME =, prefix 9}
exec_prefix+ AX gEH A e gola, & tf 7| B3 /usr/local YYth

PYTHONHOME ©] 3Fute] e e gl 2 A AE W, 1 ke preflxﬂ— exec_prefixE EF AT
t}. o] Eof thal o} ZHS A A SHE W, PYTHONHOME & prefix:exec_prefix & AT A L.
PYTHONPATH

sl % 4 AR E BATUT WAL A9 pata s gLtk s ol e D
AZ o] os.pathsep (A& €9, TN = 2, d=EFANA= A EE) 2 FEF YL
MR T

out t el g o=, NE pyrHONPATH N E &= 424 5lo] A J_':( 2 FE=Asdd A&
Z e zip H AL 7t A QU Th FF RELzip H YoM JEED S GF U

718 AN A2 AR &Aoo A HH XA © F prefix/lib/pythonversion® & Al ZHghUt}

(]9 PYTHONHOME & #Z 6}/\] 2). ﬂ” PYTHONPATH | &7}Fg Y th

Yol A = ol el o]~ 34 Stoll A= pyTHONPATH 9ol A A &2 27} v e g7t
AdEUth 24 F 2 gold 22 I YollA sys.path 42 22T 5 5T

PYTHONPLATLIBDIR
o] 21L& o] YA k& FAEE AT, sys.platlibdir g2 A & dyrh

B A 3.9 F7}.

PYTHONSTARTUP
o] A0] 28 4 Y 7Y
sho]a W% o] A%
o 710l A Ao AL} JEE
sy

ZEZE sys.psl

M

f

o,

WA =z e oY wE o FAI5 7] Ao, 3D e
519 o] AAE £ A} 2L ol & BN AP Bz,
O5H3 AR A Lok AT 2 9T of 5ol A
s.ps2 &2 sys.__interactivehook_ & BFE 4 d5uth

(

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

PYTHONOPTIMIZE
Hlof 917 e BADR AAFHHE 0§AE AAFHE A% 2EUh 52 A, 08 o

¥ A s A 25k

(

PYTHONBREAKPOINT
WA, Aow PRE AR BANS AL el o8 AWk BB S EATe
EEOYXZE H Jo Z ﬁ%% WA breakpoint () o 98] &% & sys.breakpointhook ()
o) 78 Felo] AT A4 A YA M BAL R AT, gt “pdbset_trace” 555 H]

tf EXE “0” 22 A3}, sys.breakpointhook () o] 7| F£HL ol R AL 3R] ¢kl SA]|
Hhekehy o)
w2 3.7 7%

PYTHONDEBUG
Hlo] QA & EAEE A5, ~d g Ade A= AR 25Utk A4 = AA8Hd, -dg o ¢
W A Qs Az 2E U

PYTHONOLDPARSER
oA Hlo] YA F2 EAEE AR5, AEAALL) & £471E 243t
-Xoldparser 347} PEP 6175 F2 34 A L

il

Deprecated since version 3.9, will be removed in version 3.10.

PYTHONINSPECT
Hlo] Q1A ke FALE AR, i FAS AP 2% 2HU T

1.2.

ri

Z A 9

—T
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ol MFE 22 T35 A A REE ZAI8Y] 913, os.environ & AMEE|A] Tholm A=
g3 +4E & dFUTh
Q1 2} gl o] ZHA} o] ¥l E (auditing event) cpython. run_stding& YA A Yt}
B 7 3.9.200] A ¥ 73 (also 3.8.20) Emits audit events.
PYTHONUNBUFFERED
Hlo] Q7] k2 FAEE A, —uF S A Qs A 2FUTh
PYTHONVERBOSE

Hlo] QA ke B E A, -

W A= A 25U
PYTHONCASEOK

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

<

mjo
i
ftfo
A
04.4
ol
rlr
pA
:g
My

SUth 352 A35E 2 oY

PYTHONDONTWRITEBYTECODE
Wol 94X 2 EALR AAH W, FoHE 42 TES ALE Fu) pyc FALS 24
ol B NS AR A% BT

PYTHONPYCACHEPREFIX
AR, spo]l 2 4 E] 9] __pycache_ HHH 2 tilof o] F2of 9l w2 v
Ed .pyc FEE HFYTE o] AL —Xpycache prefix=PATH FA & XA 3s+= 2AF4 &
Utk

W7 3.80] 71

PYTHONHASHSEED
o] M7t A E o] 94| %At random & & A E] W, str} bytes 24 9] 3 A] Al = o] G427} A
AUt
PYTHONHASHSEED 7} 323k e & AR, s Al 7291317 A 85 = & 9] hash() & B4 517] 918
% MEE AR %HD}.

82
oy

k.

ofn T,
o

A4 [0,4294967295] 4 9] 2] *J A
Yk,

WA 3.2.30] 27}

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

WA 3.9.149] F7}.

PYTHONIOENCODING
Ol Z 2 e & A3 3}7] Aoj o] A o] AAF W, stdin/stdout/stderr o] AF2E] = A FF S YA EL‘/] D]'
£ 3 encodingname:errorhandler ¥ A Y Urth encodingname 3} : errorhandler HE
2 25 A8 Aol str.encode () oA 2} 22 u Yy th
stderr®] 7%, :errorhandler F&2-& FAIF Ut A8 7]+ &4 'backslashreplace' YYT}.

WA 3404 M7 encodingname F-E-2 o] A A& A ]t}

B A 3.690 4 ¥ 7: Windowsol| A, PYTHONLEGACYWINDOWSSTDIO & A A 3}A] 9= 3 tj3ls =
ZuHoA o] W4E A AH dFgo] ZAH UL BE AEYL 25 gt | 53} 5}o)

e dee A gy,

PYTHONNOUSERSITE
DA, sho] WL AR = site-packages SIS 2| & sys.path o] F7}5HA] 5Tl
] B

PEP 370 - A}-8- X} site-packages T] & E] ]

10 Chapter 1. H™ 1} 24
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PYTHONUSERBASE
python setup.py install --user oA 4% *f site-packages =215 =| o] A4 Z 2} Dis-
tutils A %] A= & A4FEF7] 18] AFEE = A 3 SICla =122 & Ao P

o] B7]:
PEP 370 - AF-& A9 site-packages U] 2 €] €]
PYTHONEXECUTABLE

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

PYTHONWARNINGS

Warn once per call location
Convert to exceptions

Warn every time

Warn once per calling module

Warn once per Python process

PYTHONWARNINGS=ignore Never warn

Z}LA| 8F W] -8-2 warning-filter 2} describing-warning-filters & 2F 32 3} 4] A] 2.

PYTHONFAULTHANDLER
Ol B34 A7 n)o] A e FAYE A=W, faulthandler.enable () ©] AlZ Ao &
Hyrt}: gfo] N Ed o)A S B == SIGSEGY, SIGFPE, SIGABRT, SIGBUS 18] 1 SIGILL
/\]1% 8 71E A gYrtt o]& -X faulthandler A3 S5 h
WA 339 F7}

PYTHONTRACEMALLOC

o] &4 W7k n]o] QA 2 EALEE HAFHW, tracemalloc B ES AFE3lo] sho] A & E] iy
T FA S AU o] 32 40 Efojawlo] AZE = U 28 d LU oA E £,
PYTHONTRACEMALLOC=1 < 7} H 29 Z g Jd g & &3t} AHA 8 AR = tracemalloc.

start () & FRFAHAL.
WA 340 27}

PYTHONPROFILEIMPORTTIME
o] &7 WThulo] A e FAE R AAFW, Fo| WS Y2 Eo A AS HAF UL
ol W& EolA -X importtime & AR 3= A A& s Ty

WA 3.7 F7}
PYTHONASYNCIODEBUG
o] &4 Wb ule] QA ¢k EAER HAHY, asyncio RES HH I RE & A3t
WA 340 271
PYTHONMALLOC
gtold W 22| dgAts A %}ﬂ‘%ﬂﬂilqa 1 %) g ot
sto] g o] Akg- st wl R 2] EAE AP th
e default: 7] W & 2] %‘%‘R}% AR Tk
e malloc: 2 E % % (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) °]
A C gtol 2289 malloc () TS A2 FYTH

e pymalloc: PYMEM_DOMAIN_MEMY¥} PYMEM_DOMAIN_OBJ < & oj| A pymalloc &322} & A&
331, PYMEM_DOMAIN_RAW % H oA malloc() S+E /\}ﬁé}\/] c}.

L 5e AA o

1.2.

ri

43 He 1
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s debug: 7| ¥R 2] Szt o g1 F5 A X
e malloc_debug:malloc ¥ Z X2 U1 &= A X}
e pymalloc_debug: pymalloc ¥} ZA| 9 Ty & = A X gt

7] & v 2 28] &3} 9 pyMem_SetupDebugHooks () & (Fo] W w22 &Fxo tH 1 &
AN B2 A2

HA 374 A "default" FFAE FAAF U

A 3.69 F7}

PYTHONMALLOCSTATS

Hlo] QA k2 FALE A, 3ol W& A E-2 pymalloc A A G o] A4E wfjnich, 2212
%53 o pymalloc ¥ 2 2] @2} o] BAE A4 Fch

PYTHONMALLOC &7 %4% A8k C a} 128189 malloc() SHFAESE ZA| 2 AF&3HA Y,
pymalloc A€ glo] steld& 743, o] Wi FAg U

HA3.6004 MA: o] M oAl w2 REZ Hotdd sl o ME AR D = Q55U T oA W
A= *é_z* o}?‘; 27 s Th

_ao
%

PYTHONLEGACYWINDOWSFSENCODING

Hlo] 914 eke BAAAE AAHE, 72 5k A28 AT o ] mE S 36 0] A9 gHel ‘mbes’
2} ‘replace’ 2 212 HEH U 29 A o, A ]%WI’ ‘utf-8” 3} ‘surrogatepass’ 7} AH8- Ut}

o] AL w3t A3 A 710 sys._enablelegacywindowsfsencoding () 22 A3 3 4 A5

.
7184 A ES.

WA 3.60] F7F: A4S Y22 PEP 5295 R 3H4 A L.

PYTHONLEGACYWINDOWSSTDIO

o} A ke EAA R A, A 2E 49719 2978 AREA AUt o AL fUTE
EA7Futf-82 AREHE Al 4 € 2= F o)A ?
EEF2EZo ZE&EHYHE FX

O] \_._l‘}\_:‘ —— = =4 ‘]' EH}?_] ﬂ

Yk
e AES.

WA 3.60 F7}

PYTHONCOERCECLOCALE

Zroog AAEY Zulo|X e =28 =7 7o) g AA ASCII 7] ¥FC2}POSIX 2| 42 H}
53 UTF-8 7|9t bl oto & 71A] W33t A] k5 th

o] ‘?i—r7} AARE A A (EE 00|99 oz A5 ), 374 Hgof A8 Lc_ALL 2A Y
T AAE A 9%H, Le_CTYPE W] tiaf] HuE s 8] 2Ado] 7|2 c 2 A o] AL} WA A
ASCII 7]¥Fe] POSIX A Y 0] 1, glo] W CLI= 9 E =2 g AEd S 2 =317 Ao LC_CTYPE
HEo H8l] oS 2A LS UEE AN ZE A H L A=Y

« C.UTF-8

e C.utfs8

« UTF-8

ol st 2AY W F st AR st ol d3otd, sto] A "t o] 271315 7] Aol LC_CTYPE
SARTE FA) Z2A A A NA AES] AAFH UL o] 2A ot Az H Al ZE =
EN2oA AR = thE EA Y A4 748 84 (7S GNU readline gto| B 2)) 7 & 5 Q=
Ao gafl, AAE AAE A CZ2A Lol obd B & 23] dh= ALH(IFS Fhol A A2 1ocale.
getdefaultlocale()) E‘:‘_]'O]-HE]— AR L2 N 2o A X (o] ZE2AM A7) Iol M QA E Z B EHE
A=A A ) B & AdF YT

olH EZAY F IUE ?"‘qﬁ}tﬂ (BAAZ UL FAE 2A YL A W3S F3l) sys.stdin
Fsys.stdout ol &l surrogateescape o2& A 8] 7] & A5 o2 A3t (sys.stderr

12
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= 2 E2AIYolA - H backslashreplace § A& AFSEUTH. o] 2EQ A 2] 522 F4A]
2 PYTHONIOENCODINGS AF&3te] th A& 4~ 95U th

o 7S 93, PYTHONCOERCECLOCALE=warn < A A3tH, 24 Q A WA o] Do} AL}, 1
22 k3 FA HAS L 2A L] shol AErd o] 27)31E uf o] A3 A AFEfH sho] A2
stderr & AT WA A E E Yk

T3 ZA Y A HEe] v ZAstE AY A A A Z2A LS 32 T u =, # AA] ASCIT 7] %t
EA LA PYTHONUTF S 2 71Ezq o2 g3 oAl L. dH= rﬂEV} A 2E Q1 E H o]
20 th3] UTF-8 Th Ao ASCTT 2 AF&3H7 3t W, 5 7HA] 7|58 =5 v B4 314 # of gt}
7HEA e

WA 370 F7b: 2M 8 Y| 88 PEP 5382 234 Al L.

PYTHONDEVMODE

o] 87 Wb ulo] A e FALR A
4337l R w7k A A7

WA 3.7 7}

PYTHONUTF8

1 2 A48, JAE T2 E ) UTF-8 RE7} A3 Ut o] REo|A: A4 2419 440 42
§lol, A28l Qe s o] 28] BlAE G178 0 2 UTE-8 of A& U Tk,

o the-2 o ml Pk

e sys.getfilesystemencoding () < 'UTF-8' < YUt (ZAY A7 G2 FAEY
oh.

e locale. getpreferredencoding() 'UTF-8' S RIS TH (ZAYE A7 G2 FAH
i, &2 do_setlocale Wi/ W= O}Pr"’ﬂ BA7F sy Th.

e sys.stdin, sys. stdout sys.stderr EF HIAE Q13 Y 07 UTF-8& A3}, sys.
stdin I} sys.stdout 2 surrogateescape o & Z}ﬂﬂ 7} EA3EH Uttt (sys.stderr
L2 7B 2A Y o4 REQ} ZFo] backslashreplace & Al AFRSHY T

ol# 3t 3F9] ~= APIS] W F o 7 23, Tt} 2 A9 =5 APIE T2 7| & 53-8 3%

C W 2 A, B W4 0 AW UTFS A5 YL A gsto] AAER o5

e 0s.fsdecode () & os.fsencode () = UTF-8 ¢l Z Y& A3t}

e open (), io.open(), codecs.open() < 7|EA o g UTF-8 ¢l Z Y-S A&t 221},
o5& VEA o7 o] A3 strict o &) A2 7| E AL ER, vlo| v 2
Q1L R T 9 5= o o] Bl 7} A = T AL of 9171 A Fh .

UTF-8 REo A 5 ~2E T AAHL pyTHONIOENCODING 2]3] A2 4 A5 Ut (7|2 24|
A4 B o X e} ulirA 2).

0°2 AA3tH, A ZEH = 7|2 2A Y A4 B2 Ak

e 2 E ol 9A e BALE ARSE, AEze e E 271885 B o2l 7k e g,

ol B WU A AARA Fowd, Az HE AR 2A L] g AA] ASCIL 7| vF 24 4
(PYTHONCOERCECLOCALE || A] “‘1‘5}% AxE) g Ads 3, 2A Y Z4A ¥4 o) v A 3tE Ayt
A3 elA] 2] k= 3 AHZEHE A 2A L 4FS ALY o]y 31]74*1 Z A Doj A,
YA AR o2 T8 A ahx] Tetal A A A o= g JEJ g E+ 7| EF o2 UTF8 R =& &43}
o}

~Xutf8 A0 EE AL 7} o)

W 3700 37k AAI R’ W82 PEP 5402 FE2 A 2.

o
T
[
Il
2
[
fru

I5]
>

Fl

lt~l

1.2.

i
oY
rII
1>
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o] MAEL AAFHE AL shol MY YW1 A=A v A7 Y& ek

PYTHONTHREADDEBUG
A3 W, shol A& 2el | Tl BHE Ao

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

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

gto]Mo] ——with-trace-refs W= FAHOZ FAFojof T T/P-
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CHAPTER 2

C
1>
MK

\'IJ
HHI

O| M ZFO|M ALESHY |

2.1

b

| &1 2| mHo[’M L2’ [2t EX|

211 2ls2A

o

sl e o 25 v sgkol A AR o] lonl, The BE oA 5714 2 A8 4 ]
TR ER 7] 7o) Gl oW 752 A8 S A & AFUTh 2ol A H A WAL shol A€
4A AT+ Yk

shol o] ule] A% o] 9A) kil AR Aol E GO, of el B A MEE NG AAAE A BE 5
&t The 938 AR A L

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

o -

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& 3-8

2.1.2 FreeBSD2} OpenBSD

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

pkg install python3

o OpenBSD A&}, 9] 7] A & 2 7}35te] ' o] E A A Al &

pkg_add -r python

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

o) 2 0] 1386 A& A= o @A Tho W 251 WAL A5k
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pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/i386/python-2.5.1p2.tgz

2.1.3 OpenSolaris

OpenCSW | A 3

ol T dE5Yth trgs W AdQ go]# o] glon, 9 & pkgutil —i
python272 AX & 4 54 h

on® A FALFAD, A 20 JEUT A A A SAE WARAT AR clone T 4

S SR e A A 7o AFG2 gtol 2 E o] R Ef| 3l README.rst 31 9
ks

AF: make install python3 HFolHEE o2 AY 714 & 4 5 U th. walA make
altinstallS make install WAl AA3}+=0)|, exec_prefix/bin/pythonversion %t A X

347] gk,

2.3 mlo|M &AH Z=2} ot
oy A A Ao et detd & A5 Utk prefix (${prefix}) 9 exec_prefix ($
{exec_prefix})& A X fﬂ}a‘r THE 1 GNU £ Z EQoj A3 s A ojok Ut} o] A2 25 &

= g%y

g Sol, T el Aladol A, 7| 22 BF /usr YU Tk

FEEEEE o[

exec_prefix/bin/python3 SlE = E o A% 9 X.
prefix/lib/pythonversion, EF EES rgele v A A A
exec_prefix/lib/pythonversion

prefix/include/pythonversion, gfol A A2 st Qe Z B EE WAst=d 2
exec_prefix/include/ Q3 AEFE dS 23stE= g E o dF Y A.
pythonversion

16 Chapter 2. REA ZHEO0|A mo|M AFR5}7]
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24 TSAL|

fu2olA shol A ~aAEE 47 e, A% 52 o of BTk o & Sol, o] 2

’$ chmod +x script

a83, A3 HEL Aol A3 A (Shebang) &

tlo
i
oy
A
v
off
rlo
e
)
rlo
)
)
9
ot
/>
A
o

’ #!/usr/bin/env python3

filo
b

o)A paTH AN A Tl d AT Z e B AAFU T Telh, Q¥ 2ol env 3] @
Jdo UE QE|Z e8] AZ R /usr/bin/python3E 3= F Q| oF & 4 5

ol W AT HEA A WS AR5 W, subprocess EES HAA

o
.

=z

2.4, TS AL 17
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CHAPTER 3
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p
(0]
N

o] 4= Microsoft 91590 4] 5ho] 212 A}§-8 wf Polo} & AL S 54 5ol that A28 AF5e
A BRE Gtk

PR fos AL A 29 D, AEPE A 2T A9 sl A AL T of A FHY]
oh. shol e AL§ ¥ 4 =S, CPython §-2 4 5o BE uj £ ghof ia) A= A =2 MSI
N7 ASHAREUTh ol B F PR Z2 IR e T2 B AL AT A S W4 e el e o) e
o] 12l 9} G A APE shol A AXE 275 Ad AU A B2 IR £ T A 2T
BE SRS S AAT S gon, S 221 24 WEE S5 WE ZIP Fdo] AT P
PEP 119 248 th 2, 5] 4 &2 22 Microsoft 7} S AE o] 248 AU W Qo EsHe AS
EAFT AAGUTE 2L o] 4 397Hc]) =P 81 o] 4 ANFL EFULE A= 7 Ao
22519 ool 388 A AN L

Microsoft Store 3| 7] A| &= 2~ 3.
AUt A= 100] "éﬁ?};‘]“} tezead

gho] A o] kel A = &AsHA ¢ il

T AsUHh ‘IE}J}OVQ"% ETFEAFS AT S %ia]d”éaé% AF gyt

nuget.org 3 7] A= A 42 =3 A] 2 €l (continuous integration systems) = 9] 3+ 7 2 A 2] J Ut} ufol A T
7IAE WESFAUY 2THEE Aot vl A S 5 YA, Aol ED 5 flom AREAF QB H o] 2~
=7 stk

W 7hset 7 A s ¥ 2 58 =22 st o A3k sto] o] 4 371 A i Th

3.1 MM dX| =Z=2H

3.1.1 AX| CHA|

Y 7Y gtol A 3.9 A 22 IS 22T 5 FUTH- 22320 EQL 640 E WA o] A 2 e &
A Q3= F 7R 9 A A Eilﬂ‘(web installer) & Z+& 27| T2t olm, IR LA Q4 EF0 2
g2 E3yth ez ekl A X Jila‘(Oﬁ‘lme msmller)oﬂ% 718 AR BR3E T 847 23HE o
Slom HE 152 AN AR AL Aol BL I 44 5 FLREE 35E OhE PHL oo
2 glo] 45718 B2 .
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AA Z2IWe AT S, F 7] FA4 F otuE A" E o syt
&5 Python 2.8.0 (64-bit) Setup — 4

Install Python 3.8.0 (64-bit)

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

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

Includes IDLE, pip and decumentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

windows [ Add Python 3.8 to PATH Cancel

“Install Now” & A1 B 3}

2] A} (administrator) & 2 2= glss Ut (C AEFY 2hoj B 2ol tf 3 AJ2d | o] E7} 2 2317
A

“Customize installation” & A EIstH A X& 7|5, Ax YA &

Sz th B 7 2ok Hhol 2] & A5, o] §42 AHg afo}

RE AREAE S8l A= & Thol i ©AE A 5HA] ek )
o}

T & gtolA E*x%” A s o] A Bpeke] FAof whek A g U th
EZE golrge, HAE 29 E, A 2 pipr} A X H Ut
Aestd, A2t g g7t patael F7Hg Ut
HEE 7}7] = # A ARSZpoll Al vF A EH U th

SN

o
%
o
>

fo
Y
o

I
ki
kD
2

x
Y
o
°

u)
rlu
o
)
o
A
i
o
L)
A
tjo
=
)

= 3
BE AL A A X E 43512 H, “Customize installation” & A & &f oF &)t} o] F$-:

A A S oY 5 A AFs o T 4 AF T

9} 0] A -2 Program Files T] & B 2] o] A x| g Ut}

- g sho] A 2 4]+ Windows T] 2 B 2] o] A x| Utk
ZAAHGH 7 e AT 5 AF U

glolHelgl o] E F=2 AMA A5t 5 A&yt
sd, A X v e g 7} Al 28 paTHO| F27HE Ut

AAT BRE AN AEE S DS T

OB o
M @ N e

td

]
4
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3.1.2 MAX_PATH |8t X|H5}7|

ESFEGAAE o2 F=2 4o & 26022 Al st 5T o]+ o|BHth 7 2+ 274 (resolve) =] A] ka1
of & 7} A 3+ 2w F .

H2 A Ao AE, o AcHS F 3200022 4T + JdF Utk FHE A+ “Enable
Win32 long paths” 15 A AL A3 AY, @A 2EE 7] HKEY_LOCAL_MACHINE\SYSTEM\
CurrentControlSet\Control\FileSystem©|A] LongPathsEnabledE 12 A A3} oF gt}

o)+ open() ¥4 05 RE U PR TE AR 750 26070 TH 1 J2E BolEol T M >
== it
A §4e AT T, F7H P40 BREA U

A

A 7zl T3k A| o] spo] o A &3 S5 Ut

w
o

o M
>

‘B oM,
oM,

N,

=

3.1.3 Ul gio| dx|5}7]

X 2213 U A48 5 gle BE g4
=2 a300] A4 AT 2§ glo] o8 AHE
7182 3ke AT A8 ULE A SHA %
To completely hide the installer UI and install Python silently, pass the /quiet option. To skip past the user
interaction but still display progress and errors, pass the /passive option. The /uninstall option may be
passed to immediately begin removing Python - no confirmation prompt will be displayed.

O BE F42 name=value & AP Utk o 7]A value= LRIF SR 7] 5E v &4d3tste 9 o,
5e BANEE L EE J2 AUtk A A5 4 AA BFL then 2EUh

31, MMl X =20 21
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o|E e A
InstallAl- | A|22®l AA] AX = a3 | 0
1Users c}.
TargetDir | A %] ¢ =¥ 2] InstallAllUsers of of2f A & & U of
Default- EEALAALAAE Y3 7|2 | sProgramFiles$\Python X.Y S =
AllUser- A= odE g $ProgramFiles (x86) $\Python X.Y
sTarget-
Dir
De- AR AR A AR A E 93 | $LocalAppbatas\Programs\PythonXY T =
faultJust- 71 E2 AH & tdE g $LocalAppData%\Programs\PythonXy-32 X &
ForMeTar- $LocalAppData%\Programs\PythonXY-64
getDir
Default- | Ul EAIS = 7] &2 AR | (Bl Q1)
Custom- | A7 A2 t] & e e
TargetDir
Associ- HAE AR Qo std o |1
ateFiles 25 sy
Com- B2E py LS .pycZ2 H |0
pileAll g} d gk}
Prepend- A @ Scripts TJAEE |0
Path £ pATHO| &7}st2 .PYE
PATHEXT O] 5 7}gh o}
Shortcuts | A= 9, A= 2|, A9 | 1
A1 2 IDLE] o3t v} =2 7}7]
£ vhsYrh
In- shol A wiwdS AX| Tt | 1
clude_doc
In- g 2 utel e AX%Y | 0
clude_debug T}
In- Nz sl e ol B e E | 1
clude dev | Az}
In- python.exe®} #&H oI E | 1
clude exe | 2 A xgch
In- J—L—T‘”‘-l]' 1M HAEALA | 1
clude_launcheg}u] t}.
Install- REASASHN A= 5 | 1
Launcher- | 3}o]# &4 & Azt
AllUsers
In- xE ol S RE | ]
clude_lib 2 A xshh
In- HEZ Al F5 = pipe} setup- | 1
clude_pip | toolsS A&t}
In- oA AE(pdb)= AAIF | 0
clude_symbpls-] T}
In- Tcl/Tk A/ Y IDLES A X3 | 1
clude_tcltk | Yt}
In- EFEolBYE HAE A9 | ]
clude test | EE A}
In- FTHEEH A2THESE AAT | 1
clude tools| Utk
LauncherOnlyd 2] 2+ A X gt} o] AL | 0
DR o] b A BTk A
stk
Simpleln- | SjHEE2] X UIE w243} | 0
stall ok
Simpleln- | ©@<¢3tH A X ULE AFEE | (Mo Us)
stallDe- o A AFE R A Y] H A
scription 2.
22 Chapter 3. IZ20{|A T}O|M AI23517]
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o & Fol ), A2d AR s A AAE 283 AAT Y, (BelA AR 3P TR EC M) b3
Wel e A8 S Atk

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

AATLEAE 29 E glo] sho] el A g RS AA AT 5 YER, The BY o wE AIE
AZE 4 A5 UTh o @A Y teshE 27] ol A7k A 1 AHE A o] 7 3183 A kT

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

(A Aershe 5 Ade Aeke o, A7 EFE A2 AR A7 AL o), S AL AA ol
EESEECLRRER

9ol el §He AF A% P unattend. xnl ol B AR AFH £ Y5vch o] FUe
$A3 g B2 AFFUL gol JERER AT W, A5 39 242 WYk A=
geEg AT e P4 RALR dob drvinh. o] ol A BAL o)A o A2} 2L FHE BTG

<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 CIREE §l0| &X|s5}7]

sholfe] A% 752 274X 2P b 2o £ o] 9A oA, olej @ 5 At
Ay Aol L 5 &UTh ol 2@ 872 3514, D2o] wel BE A5e T4 248 el
wol A Ele 7] 5 3 B glo] T B A o) WA gk AR o]0} WE 4 LTk o
TeEEr e AR E 5 QAT BE 49 ANE 2YY A 22 A B AES BAFE
2101 vl$- -8 Gk

5@ RE IS e 2o W 3Y ZEEEA 0 3PS A4 python-3.9.0,
exe® AX 22199 AA| o] B AL, 2L o 5L 7HA shel 2he] FES FA3k7] 93 ALA
t) e 2o #o]ob2-S wHEofof FTh

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

/quiet FAS ARG AP E BAE 2 75 s

Atk o] p o] A=W, dEL9 YF < Programs and Features =15 7
4 95Ut} Python &2 A 853 “Uninstall/Change” & A & 5}o] {2 &2

AL A AR

A z2aHe

[t o
by,
1

“Modify” = A2 928 A ske] 7152 2718170 AASES Futh- WA A ok A2 vas
PR AT AAGAG A AGA FsUTh o] BEAE AA tHE o 2L AN S WA 5
AUt ol & 4512 W sho] W A8 A A7 thg thA] AR 8l oF Tt

“Repair” = @A) 44 A1g3ho] A5 ofof s} BE AL Bl alm A A A 449 3L L

R E=
“Uninstall” & 3}o] 8-S 27 3] A A 8=, Programs and Features o] Z}A] &5-0] Q&= 21 =% & vlo|

d A AL o
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3.2 Microsoft Store 1l{ 7| X|

WA 3.7.20] 27}

Microsoft Store 3] 7] A = Al AX & ¢ Q= Fo|H A ZEEHE, T2 & Eo] &9 3 ALLS
5EX0 7

H 7 AE AR5 E, A D510 Fdl o) EZF Y=A] F¢13+a “Python 3.9” () $) 3} Microsoft Store
A AN A L /ﬂ";—'i S+ 94 o] Python Software Foundation ol| 4] Al A& $l=A] &l star, A X ot

32: 3Fo] %2 Microsoft Storeol| A ¢ 52 Alg-g Uth v|8-& A Edlet= 84S Hod, Enfe

5171115 A B 5A] 9o AU th

A2 T, gpo] M2 Startol| A ghol A AlZHE 4= 95Ut E=, BE Y& T EZE T+ PowerShell Al A
o A pythong gt A = A5UTh 3 p i

A5 Yth IDLES Starto| A = 2S5 4 5 th
R R EEE R ER R EREE P
python3. exeilr python3.x.exe (9] 7] A 3.x+= 9

Start £ 53l “Manage App Execution Aliases” & ¥ o] Z} &
idleo] H 2 H python WA 7} A8t =5 6}— Aol 5
A

5
python -m venvz® 7M} 34 w51 A 3151o] AAA o 2 AFRS 4 95T

o2 WA stolH S A 7‘]'5}3’— PATH ¥ ol 57} 2 ¥, Microsoft Store ol A A|-5-3F= Zl o] offe} LA
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nuget.exe install python -ExcludeVersion -OutputDirectory .
nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .

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

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

# With -ExcludeVersion
> .\python\tools\python.exe -V
Python 3.5.2
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Z3: The embedded distribution does not include the Microsoft C Runtime and it is the responsibility of the
application installer to provide this. The runtime may have already been installed on a user’ s system previously or
automatically via Windows Update, and can be detected by finding ucrtbase.d11 in the system directory.
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361 HE ME: 87 Hd M5

AL Lol He 87 MG B A8 £ET AL £2 BF0A 7402 7487, 94 252
oA QA Aoz FAY S dFUT
B WSE QA S, B ZEZES AT set BYL AL

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

44 e,
W 75 Qo] WA o B EFIT /)= Fro 2 I o, Al o]} TR A} e 2T 5 A%
Uit} python. exe & F 3ok I E 2§ A 4 Lol #7}eo] paTHE £ ATE A S SuhE WA
shol o] 48 =% i vk ol g gy th

7148 274 ‘31 5 GFAHoT A3, StartE Z 2 5l ‘edit environment variables’ & 7 A 5} 7 o},
A"l £, Advanced system settings S B 11 Envzronment Variables 1 E-& S8 Ut} o] tf3} AR}l A,
A A LT USE 2AASAY SR Y 5 AL A2 d FE WA skl W BF el A2 glo]
oA 23 of U T} (Z Tl % AT,

B A=SEABAULE ALY AR A clotlmg paTa® ST A A FE I

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

| ®17]:

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

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

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx The setx
command, for permanently modifying environment variables
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C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.9
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e sys.stdin, sys.stdout ¥ sys.stderre 25 UTF-8& HAE Q3o Z A&}
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W 36904 WA

System-wide installations of Python 3.3 and later will put the launcher on your PATH. The launcher is compatible
with all available versions of Python, so it does not matter which version is installed. To check that the launcher is
available, execute the following command in Command Prompt:

Py

28 Chapter 3. 2I=0IA TlO|M AIE35I7|


https://www.python.org/dev/peps/pep-0528
https://www.python.org/dev/peps/pep-0529
https://www.python.org/dev/peps/pep-0397

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

ﬂﬁ]ﬂﬂﬂﬁ%ﬂqq BdHez T+ o, Y £ HE &

If you have multiple versions of Python installed (e.g., 3.7 and 3.9) you will have noticed that Python 3.9 was started
- to launch Python 3.7, try the command:

’py -3.7

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

’py -2

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

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

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

operable program or batch file.

AREARE shol W A A= A Al FAS AEEHA] g Teatro] AAE F748HA s

The command:

’py --list

displays the currently installed version(s) of Python.

7he
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A
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WA 350 F7F.

A2 7F WA gl A AR Qo] AR T, 7H4F B (EE 2ol Hele] venv REO| 9%
virtualenv £ 72 AR o] SABIH oW, AA = A Qe xelel 7} obd A B odE =
JEE ARt Ao A E Adeted 4 BAL B A, A sholn AL

YA A7 A FAA 2

A3 ENAM

B2 Shofl 23 Y EE PHE0] HATH OhS 422 hello.pyehe 39 v th
#! python

import sys

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

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

’py hello.py

%% AU oA A WA FL The 2ol WA

o

24 spolm 2.x A9 WA W57} A4

’#J python3

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

3t @ A8t 2, 34 gle “python” & A vpold 2.x9] H Al WA S ARS UL o= o] d H
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e /usr/bin/python
e /usr/local/bin/python
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#! Jusr/bin/python
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Any of the above virtual commands can be suffixed with an explicit version (either just the major version, or the

major and minor version). Furthermore the 32-bit version can be requested by adding “-32” after the minor version.
Le. /usr/bin/python3.7-32 will request usage of the 32-bit python 3.7.

WA 370 F7h: gholH |A 3T RE & “-64” HUAIR 64H E HAS 2T+ dsUth = R A
glo] & M A o7 A E AAQE 5 A5 U (S /usr/bin/python3-64).
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Ao, o] P42 slo]H A3 dS PATH"ﬂH AU o] A2 PATH M E £ 3t+= F 92 env
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3.8.3 Ml =2| oIX}
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’#/ /usr/bin/python -v
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python3 B & A9 4 gto] W 3x & AL FTh

o The command python3. 7 will not consult any options at all as the versions are fully specified.
e« PY PYTHON=39|™, pythonZ} python3 HH L 2 F H A AXH vlo] A 3 B A2 A3 th

e« If PY PYTHON=3.7-32, the command python will use the 32-bit implementation of 3.7 whereas the
command python3 will use the latest installed Python (PY_PYTHON was not considered at all as a major
version was specified.)

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

73 W 9o, B A ol A Akﬁﬁ}: INI sh o] A 22 T4 A5tk INI oo a2
(defaults] 2b1 3ho] 7] o] B2 A& py_ Ao} 7} ¢} WMo} 24U (22 2L INT 542 9] 7]
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I

=2
o Setting PY_PYTHON=3. 7 is equivalent to the INI file containing:
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[defaults]
python=3.7

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

[defaults]
python=3
python3=3.7
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FJr%lol %ZH%“IH, BEEdA2ER 87 M7 A5 AL, 4 8] B E (isolated mode) 7F &/ 815 1, ot
3 i }site% AEE TFW ‘E%*SHE} Ll ﬁii‘r#oi/ﬂ’“ﬁ}—

OELE_‘,
rlo &

e dﬁﬂ A] Q%QHJ

[e))]

‘:l
import site”} A A€
HALL

._pth 3ol gl& o], =l Al sys.pathE ¢+ WY b= 25 Uth
o Aol @A T H e 2 o] s Fake W @B o] 27hE Y
o AW A E R, 87 A4 pyTHONPATHZF EA B, S G o] thgo] FUHE U 9=
SollA, o] Y AR E Egto] B AHAMC:\ 5o AFSE = ZEI EE ] S AujEEoE
T8 of of k.
o 7“2 g 2273 AE”=HKEY CURRENT_USERS}HKEY_ LOCAL_MACHINE d}o]H B F29] o}
2 ol \SOFTWARE\Python\PythonCore{version}\PythonPathE] Y 712 d R 2~E o
F718 % Utk AvEECR TR AR BALL RO R AR B9 71E 2 A 27}
sys.pathol i7]-54 == gt (01'821 ARENAA =222 HKLM W AF23t2 2 HKCUE=
Quba o 2 ulo] QLo 2B L)

« &7 W PYTHONHOMES] DA W, “vo]d F7 0 2 Zh3 otk 13 2] oF o, v <l vfo]d A3
do] A2 E AESt] “A=nt3 9D’ (Lib\os.py Y pythonXY. zip) & 2ol “mlo] &7 &

IaBh= JJrO] W Zo] BAEM, sys.pathol| F7H= = J:}?l 39 ol @B g (Lib, plat-win 5)
E7Ire 2 3t 282 koW, A gho| K A & 7L # A A~ E g of] 47 PythonPath

-

o

ot

ool ox mm

to i o
o L
;l

2h3 T, 3740 PYTHONPATHZ} A RS o] QA B, PAAEED FES S 4
FJro] 7| H AR (2 So] .\Lib; .\plat-win 5) 7} A+EH Ut}

19 A P AW R G5 F A dAE A BAs Y,

fo o 2 oritu
ot

2 &L 2l o
=
>

oo L O
S,
L
=)
rO
i
[e}

pyvenv.cft
the Mol

e
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home ©] At A & 0|31 PYTHONHOMES] A E A] ¢} O H, & 9] 4]
AZ QA o] AZ7F A E YT

rt

T2 vl A3 shdof gt

o

o mE A9 HF AT 0 2a ULk

°ol%

W}

S A5tk e At AR 229 v

python.exe =+ 7] & glo]# tal e g (HXH WA T+ PChuild U & E g A 2 3)ol| A t}2
exes AT ] AN AR FEHIL HAXEG Y A4 A2V FAFEYLE HALEF thE
“$R =z AR FAF IdHFYTh

sho] o] thE exe(FHE Tl ] 2], COME 53 U, ) ol A T2
oFobA, Al 2Eel o WA 2k AU A 2Eee o
gk

3 (2274 = (frozen) .exe, o} o] st A 2] 2 A)

e 2] 7t 23 A3 9td3} 3 . _pth LS 2EFULE o] A2 HA~EE S} A
A2 E FAI8, import siteZ} YA A 3 StsiteT FAIFYTH

oy E A A3 39 A python3.dll o] Y} python37.dll & = = 3} W,
Py_Initializ Aol Py_SetPath() U (Fo]%E) Py_SetProgramName () 2 WA Z S

2 IEIHAL.

0]
NHL!

28 =g aW A python.exe S A &3}7] Ao PYTHONPATHE AL AL Yol
PYTHONHOMES AR 34 A L.

ol Al k2 AHEE 4 R ™ (€ =01, AHE A python.exe & A5 AT
?), F=vka 9 (Lib\os. py) ©] A2 HHAE 2ol YIE= SHA|L. (ZIP 9}

=

FARE Al SHHE o] 59 ZIP 3t A F ol o s Al L)
At A" AA dA 9 9ol S8 22 IR I AE 2 AlFH = £F ol B g o BALE
FAASHA dauth 2¥ A o, AR A o B 0] S8 RIS AFE ke H A7
EZF 7 29} AF-8 A} site-packages ©f] o] A 3] F & = Qloj A,

2w A gkl 17 2 F2l 8414 2.

WA 36004 WA
o ._pth 3 AAS F7}8t3L pyvenv.cfgol A applocal #4& Al AUt
o A3 gdo] A A AFSw) FA A A=nlT 2 pythonXX.zipS =7F3H o}

B A 3.65E #A: Modules(PythonPath7}obduUth ofgfo] gl A AEZ o AAH REL
importlib.machinery.WindowsRegistryFinder 2 X E & 4 9lH Ut} o] gl
He 953607 o] d B dol A &3} A ¥h FFoll & sys.meta_patho] A AL R
Foeo - gk

310 F7I 2 &

vpo]H o] BE ZWE ol o] 4 Qe AS BERZ AL A= ot {3 7] 50 dF ULk o2
71%5& AHEE7] 913 25 Blol By gl g} 2l o 9l F 7l BE T AU 3 (snippets) ©] £ 2] g T}
A= EA BF 252 mswin-specific-services o] A M o] 9151 th
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3.10.1 PyWin32
Mark Hammond 8] PyWin32 R 52 153 A= 53 A
faeg7 2g Ik
o Component Object Model (COM)
o Win32 API &
o YAAEF
o« OJHIE 27

m{o

e RE BT o7lolE e 98

« Microsoft Foundation Classes (MFC) user interfaces

PythonWin-& PyWin329} 374 #)-55 & W Z MFC &8 =2 13 Utk t A7 Ul
IDE Y Yt}

] ®17):
Win32 How Do I--+2 Z] 2} Tim Golden
Python and COM #] 2}: David 2} Paul Boddie

i
=
)
ok
4>
%0,
rlr

3.10.2 cx_Freeze

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

CPythona A3 Astdst ™, dA 228 7hA ok gyt H A Do) ax

HA2 11130}7:24 A=

The source tree contains a build solution and project files for Microsoft Visual Studio, which is the compiler used to
build the official Python releases. These files are in the PCbui 1d directory.

ZA| 20 )3 ul AR = pcbuild/readme. txt & EOlFAA L

23 5o &) A=, building-on-windows & 2234 A] L.

]

gz AYHA

v ©
= —

[I~I

3.12 J|E} EEHE

sho] o] A &4 Ql 7tz <), o] Aol A A E F FRHFL H= A A A Ut AR AR AR A
FEZo g Qsf). AAH A e Be SHE EH?& x]—/ﬂ] 5 )82 PEP 112 314 A 2.

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

AP A" Ax Z2ado] gl ZEo| th 3k x}A| 3 A B = Python for Windows S 24 A 2.
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cHAPTER 4

Using Python on a Mac

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

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

4.1 MacPythong& 35} MX|5}7]

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

4R F Qe At e o d A7 dgth

« 92l Applications EH° Y& Python 3.9 FT. A7 a3} 22 A TdTd +
9l t}: IDLE, 4] 5}o] 4 uj iJJrA BE&F B9 7| 3174 ; 18] 21 PythonLauncher, Finder o} A 2]
Stoldl 2age e 28-S A g,

o Tto]H A3 3 go] BB E 2= ZHYY I /Library/Frameworks/Python.
framework. AX|7]& o] Y& A AR F7F Ut MacPythong Al Aste W, o] Al 7FA &
A9 F Itk sholA A1 Belel o ek 418 e @2 fusrflocalibin/ol 9% T

o Zo A A|F3 go]W W =X /System/Library/Frameworks/Python. framework £} /usr/
bin/python ol 22 AXGUITh of Z oA Ao 1L o) Zo] i} A4k A 43 E sl o] A AHE FHE =,
A 2 A5 AU AA S A= ok Fu ) Python.orgoﬂ/\'] A ol HAS AX YT, AFEHAN A=
227 F &k F e ol A A E A ks S 7SI Al L, AE AR o] o R o] Wt
A% QA A0l B AU

IDLES] &= 5ol AW Aol A AT 4 Qs £ 2% w37} 235 o] J5th. ol Mg 5] AL
ARTHE, of AW Aol A5A 248 A Ao Ads o grh
£ f92 FAF A sho Aol A% HTHE U Aol A shol ) ATYEE APshE RS ook

.
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=13=3!

4.1.1 Tlo|M AJZIEE AlSHGH= Hit

rr

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

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

Bulg Gl 23 HEE A5} /usr/local/bino] A AM A2 A== 3 oF gt
Findero| Al 23 HEE APt F 714 FH o] 5 th
« 23 Y EE PythonLauncher @ =3 134 A] 2

o Finder § 1 F& B3] JHEY 2THE(EEREE py2IHE)E e 7|E S8 22902
PythonLauncher‘:" MEsty 23 HEES OB ZEFAAL PythonLauncherOﬂ 2T E
£ A =eh WS Aol S ke 2 A0] Yo ptlon-ciﬁlo}tﬂ Stibe] 52l o9 o
MRS Aov], 87 44 e Aol 40T WAL S dgh

4.1.2 GUIZ A3ZIE Al3Hi5}7|

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

vFo] 2 3.99 X+, python | L} pythonw £ 27 AHS & 5= I3 U T

413 4

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

MacPython @] s}o] A 5} 7] X A ] of] o &F A &+ W] &2, =7} gfo] A 3| 7] A] A 2] 517] DS FZIHA L.

4.2 IDE

MacPython o] = %% IDLE 7}t 37 o] wab-g Uttt IDLE AFgo] thsl £ A7) E http://www.
hashcollision.org/hkn/python/idle_intro/index.html o A & 4= 915Ut}

4.3 F7} ulo|M mi7|X| EX|5t7|

27} shol @ 71 A A B B 7hA] o] gtk
9 7] A= &2 to] A distutils EEE F3] A=

&
W2 3] 7] X = setuptools FFo| L pip I HE
= gzaA L.

& 4 95 Yt (python setup.py install).

) A3 45 9%yt https://pip.pypa.io/

S
5

L]
oft

36 Chapter 4. Using Python on a Mac


http://www.barebones.com/products/bbedit/index.html
https://macromates.com/
https://macromates.com/
http://macvim-dev.github.io/macvim/
http://aquamacs.org/
http://www.hashcollision.org/hkn/python/idle_intro/index.html
http://www.hashcollision.org/hkn/python/idle_intro/index.html
https://pip.pypa.io/

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

4.4 MacOllMo| GUI =22

Macol Al Sho] Mo 2 GUI §-8 22 18E 2457 918 & 717 &40] 5T

PyObjC= °}| & 2] Objective-C/Cocoa Z & Y Jﬂoﬂ tf sk slo] A vl Y Uch o] ZEdYa= 71 &
th A ¢ Mac 7} 2+e] 7] % g Yt} PyObjCeoll o 3+ A K = https://pypi.org/project/pyobjc/ oAl & 4
AsF Uk

Z Dol WM GUI AL T2 ZYE Tk EA (https://www.tcl.th) & 7]¥F0 & 3} tkinter YU Th Tk
4 Aqua vl o] Bl B w2 of Zofl o] 3 SX°ﬂ HE 2 AlF= o, 2 A M- https://www.activestate.com
o A Y gutol A x84 Qi th asoA] A Ed 2w 9Lt

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

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

4.5 MacOl|AM mlO|’)M S =213 HjES|7]

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

4.6 7|E} X}-&

MacPython ™ & & 2] &~ E & Mac 3}o] 3 AF& AR} AAALE A3 258 A9 A d Yok
https://www.python.org/community/sigs/current/pythonmac-sig/

T o2 783 292 MacPython 9] 7] 4 Yt}

https://wiki.python.org/moin/MacPython
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vpold 2 e ™) o] & A ¥sk= o IDEVF Sl uth W2 FR 7|9 IDEE 7% A%, U =
% PEP 8 AAMS Al Y

¥ & A 5E-& X2 Python Editors 2} Integrated Development Environments 2 ©] -5 34 A] &
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APPENDIX A

>>> 5}y Aol AR slold 28 xE. Az H A HFPor AAY 5 it T ool A A5 2

e e AEL A 4 A&
s B2/ HE B89 IES 4YT W), AL oL TEA (BF, BT, FLT) oo
=S 9T o, v elole 44 Fo| th3lP Aol ¥ so] A mERE,

e Ellipsis W& Ab<.

2to3 dto|W2xIEE 3Jr°]é‘i3.xi£§‘?ii_'}ﬂii AEsts =7, 228 77 B4 78 24
EfE FANA AT = e 2] vz e tE Ut

2t03 + 5 grolB g oA lib2t03§7‘ﬂ*%‘/]r/},%%’%ii AT F JdE=E 2THEE
Tools/scripts/2to3 & A|-&H YT} 2to3-reference= H A L.

abstract base class (—’F-’;}Hﬂol./;%iﬂ)\) ZA ol A Zel At hasattr () 2L g2 HIaYSo) 2HAs}
Ok m RS G (S Eof, 04 A ) 35 e ol 8 S B AT O A
S thol % & HF T ABCE Y AN ZeAE £SH, FUAE A5 SO uA
% isinstance () £ issubclass () o Y3l ZAE 5 = FHE2EYUTH abe BE A A
E HAL. 9} Woﬂ“ B2 H]’E}ABC Eo] m}a}g%tﬂ e 3 2o ASo) syt Aw T2
(collections.abc BEA), A} (numbers REANA), AEHY (io BEIA), YZE 3} 59}
Z 0 (importlib.abc BEA]). abc EES A3 A AFAlEEe] ABCE 95 % J5UTh

annotation (o] - E|o]A) F5o| et d JE 7 AHEH = WS, Fe A oJEFRHE B 5 L
LRk 3 A A9 ol B Yt

o|de A A zhe] AN~ S AT, Ao} A, FeA S Bl Bpof o

e A7t g, Ed 2, 49 _ annotations_ Eg oJEZHE A FH YT

o] 715& A et W o] . H o] A, 3 o] = H| o] A, PEP 484, PEP 526 & = 5HA| &
A2 T4 T2 W P (EEvAE) B ALEE L FEFY dA7 AFUh

Y= 2z}t (k yword argument): T4 T Z i Altﬂx]-ﬂ— oto]| & ]x]-(oﬂ 2 S0, name=) £

5 ol 2 gAYl e dEE = AAb olE S0l v 22 complex () &E0A 3 3%

5= 2% 79T Axguch

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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o YA QA} (positional argument): 7| Y= QAAF7} ol d Q1 A},
U A ol B2 & 9 el * & 2o AT 5 sy Th
R EEE T

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

QA g4 vhe) o] o] & 2 QUL o] thd ol 485 & 79 Sl tha) A= calls

e BAS. BUACE, of RA 07 AR AEE 5 A5 Uth Pl gol Ao W]
RINIEERS S
B9 w7 F53FAQ A2 AxFe} vl 7 w4 2] Xpo] 9} PEP 3625 WA 8
asynchronous context manager (¥]5-7] A€~ E & E]X]-) __aenter_ () 9}__aexit_ () WIANEEH
o2 M async with EolA] Hol: 34 S Aloste AA. PEP 4928 =5 A5yt
asynchronous generator (8] 5 7] Al #d o)) v]57] Al dolE olE#HolE & E8F+= &4, async

def & Bo= = ZFH A Hol=d, async for FEZ7HAHS t:;l-_/,: 9= 9l g o] =S Ul
Elxvyield 84S 283rtE= Ao] thEUth

BE W57 AV ol #4277 A5, o | Euo] i w5 A HolE ole e ol e &
AU o 2ot o u 7 BekahA) e A9k, $AT ol B MA BEIS YAUTh

)5 7] Ay dolE St4E await A A asyne for 3} asyne with B2 2888 5 9%

ek,

asynchronous generator iterator (8]% 7] Ay & o] €] o]e]#d|o]€]) v|E 7] Al d o] E &7 Hte= A .
v 7] o] H el o] B QY _anext_ () & TESH oJ9lo|HE AAE E2F1, o] A2 v
yield &4 742 ul% 7] Al o] B F4e) uir] 2 A8 gy,
Zyield AN Ao Ael B T, 1 9Ae (N ALET 7] 59 1y-£ 52 EFIE)
A FEHE 719 FUh vl 7) Al dold o] #olH 7} __anext_ () 7FEEF = & 5Hte
olglolHEE AMFH, Wt o7 Bt PEP 4929} PEP 5255 E/ﬂlﬁ.

asynchronous iterable (8] 5 7] o8] 2] &) async for EoA A2 4 = AA. _ aiter_ () A
S vls7] olH e olE & E8F oF FUth PEP 492 2 =1F 5 U th

asynchronous iterator (¥] £ 7] o]g]#|o]€]) _ aiter_ () & __anext_ () HIAE=E 3= AA.
__anext__ = o olHE AAE E8FoF Tt} async forE StopAsyncIteration o9
7 A wj7kA vE 7] ol H el olBl o] __anext () MINEZLEEFE oldlolHES FUTH
PEP 4922 T = gl )

attribute (o] EZ)|HE) RIS A L= ol5o 2 IxHE= AAQ} 23t gk o & o, 214 o7}
AEZHE aE 7AW, 00X Y FZH YTh

awaitable (o] g]0] 6]l E) await EA A AFR S ¢+ Q= AA. T FE o]y __await_ () HIAE
A7 2 4 JFUTH PEP 4928 H A 8.

BDFL #}v] 2-& £ 41 &2 A} (Benevolent Dictator For Life), < Guido van Rossum, 3}o] %1 2] ZFA] =},

binary file (w}o] U1 2] 5}e]) o] = & 5 47158 91 £ 4 9l 312 470, wpol v el shele] o 2 & whol
Ug B ("rb', 'wb' = 'rb+') 2 99 9}Y, sys.stdin.buffer, sys.stdout .buffer,
io.BytesIO & gzip.GzipFile & QIAHA 4 g5 yrh

=
=
str AAE P& 5 9t 5 AA o HAA L G A5 51 ® FRFAL

bytes-like object (B} o] E 5 W A)]) bufferobjects S A P31 C-A& HHE AT E T 4 dH5 YT
2] ¥% memoryview 4 ﬂ]%\% EE20]3 bytes, bytearray, array.array AA &L £33
0. Mol E AR AAEL vho] 2] HlolElE BEL o2 /1A AaEo] AEE 4
wolUiel e A4, £ AS 8 A5 0L A0l YU

o8 AE S vhol 2 HlolEl 7} /e A D Bah ST ol Aol 2 AL 5 e
7] vlo]EE R AX gt AT UTH 7 B AA 9 o z2= bytearray 9} bytearray 9
memoryview 7P 1A‘451r O AAE2 vtoly g diolE 7 B AA| (“917] A8 Hio]EG R
AA) ol AZEHEE 2 FFUTE ol AEY A E+ bytes bytes AA 2 memoryview 7¢
.

e
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bytecode (H}o] £ Z.=) o] 4l 422 TE L upo] £ IE % 75} A5 5, CPython 91| 2] €] ol 4 5ol
=299 YE EAY YT 1o ZEE pye o] AN Hol, 2L AL = 0 AW

o WA Al BRI T (20 A Blo]E B 2o AARAS AT 5 deTh. of “F 7 o]
7 vho] £ T E o] T $5he 7| A S Aqste /14 7] A o4 ABATET Bk vho]E mES
A% OFE Thol 4l 7 /1Al A 58 AL AT ShAIE, o] A ] E Zhol €4 Aol A Pk

2ol s of F o

Hlo| = 3= Welo} S o] B2 dis RE Aol gt

= LA Al e TR

class variable (22 &~ -’F ZH 2NN B FHAE FF (F, FWH2Y A" 20 A 7L of ) o
AR A=l

coercion (F.o]A) 22 Fo] F AALE FuelE= Asbo] dojup= 5oL st P A ABEAETHE FJo 72
SAA s AEetEs A oS 501, int (3.15) £ AFE A 302 WS YT shA|uh 344.5
ol Al, ZF 1A= Tt F o] AL (Sfih+= int, ThE SFb float), &5 T 87] Aol 22 P& ¥ ghaf of
f,ﬂ'l/]l:]— I8 ¢FOo W TypeError& 4o Yth FojH gloj&, 33 = dE2AE =204
Wt ZEPor @%ﬂﬂ?‘ﬂ‘# gduch & 50, 2F 3+4.5 3t Al float (3) +4.5.

complex number (5 25) 953t A5 A/AH Y A, BE AV AT R R o g 9
AUtk sl iE Aol s A -1 AF2)E F A, TF FTHAA = 18, FEoA =
JE Z71FUh golHE 22 UM S 2 BEATE 72 ALY Lh daF = HYALE

context manager (Z‘j ) A~ enter_ () & exit_ () HAEES HToZH with Fo
A Bole 33 S Alofsl= AA. PEP 34322 T Y= 95y "4’-
W P

7_'
context variable (AE]| A E W) A AEo wrel of 2 212 7HE 4 = W, o]
Aol disl o e 7M. F e =22 AFL T
E35, 5t A Agco o] AHAET QS S gow A
Hl5 7] Bj a0 A i S st A YU th contextvars &

|
contiguous (%) W= A &3] C-<A <5 (C-contiguous) ©] At 2 E & A< (Fortran contiguous) 4 | A< o]
2 o A QT GAN ML C Aol A FEA AL YUTh QAU WA, FEEL
Aol Q11,001 A Al ZH5He @8 e Ae)20] A o) 2 v 2 2] o] 9] 7 5] o] of gl ot kel
C-A% LA, AT T4 AT FREE WED W A A2 e R
S, EY A% Qo AL, 3 M A 1 e M o,

coroutine (Z28) TFE Anrelo) o Aukshd Fejduch AELEE o 2 QA A8 hE
AQOIA B8 e TERL ofe] o ARoIA AL, BRI, AT 5 A1 T 012
=2 async def o2

I
(i
=

;Li

FI

£

=
coroutine function (Z 58l &) FFE AAE SHFE= T4 TFH 4= async def O E A9
g 4 ,}51 await &} async for& async with 7|9 =5 238 5 51Ut} o] 2452 PEP

CPython 3ol =2 I dojo] FRA < 73 o_rﬂ, python.orgell A] B = Ut} o] 282 Jython o] L}
IronPython 7} 22 Th& ; £ 0] “CPython” ©] AF-&F Ut}

As
decorator (d]Z#|o]E]) Tt & TF+E & Qwrapper =¥<= 7\]'*0‘? Y HEoR
AL = Ut o 28 o€ ) ¥ staticmethod () YU

Hmedole Be v A9 2 Y BAUT B T F5 3= AU go s S5HUh

Amé

1o

def f (arqg):

f = staticmethod (f)

@staticmethod

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

def f (arg):

e Aol Fe 2ol w EASAY, & A4F 2y Bz olelo] e o AT &L B
4ol )2 Ho) o APAE HE H o

descriptor (C] 23 HE]) WA= __get_ () ©|L}_set_ () o]t} __delete_ (>%7§-°4‘}% A A
ZHl2oEREIHaagdHd o, ol EgRHE ZﬁL 583 A2 Fge 4oy BE,
ab® A AU, 2AY, AA e AFEE ], a9 Sl A E oA b Bt 01% o] X AR =
Zr5Uth ﬂﬂ@bﬂﬂéﬂ%ﬂ\ﬂ,%ﬂ%ﬂ% daagdy =7t 329U A3 dEE
ol3l] 3= 212 Ffol o t gt 22 oldf| o] G4 A, T, A, Z2EHE, FH A HAE, 2EE

HAE, 75 FEA FR 59 B2 7|59 7|2E o] F 2 A7 WiEJUTh

23 HE o W A=E o of 3 AHA| 3F W &2 descriptors U T] 2~ 3 E] AF-&H oFU A o] Y31 T}
dictionary (D‘/K%L-]B]) 9]0 o] 7] & Zholl LA 7]= AF vl & (associative array). 7]= _ hash__ () <}

_eq_ () HIMNEE ZE BRE AA7TE 5 d5uth oA A g 5T

dictionary comprehension (5 A 1] &) .—1?/]?‘_ A) olE#Eof I 24 AAU LEE Aesty A4S
e g E HEst= 7FE 3 . results = {n: n ** 2 for n in range (10)}<
#n xx 20| vfsFH 7] ng 2= 9 Y 2l & A3 & th comprehensions 2 32 SHA Al Q..

dictionary view (94 1]2] H) dict.keys (),dict.values(),dict.items () HIAE} E&FE= A
AsS 94vE -ITF/]'—T’-—‘T'—‘S“JE} o) AELS YAV E FEE EHUP%—.?J%E A& sh=t, —Mq
U7 A4 E o, 571 o] W& vhdshok= S yth D"‘%ﬂﬂ HE A grEZ v
list (dictview) & AF23HH = Ul dict-views S H A S

docstring (52EF) S, g5, ZEA 3 HA 23202 e = fZPOﬂ ZEE. A9 ET A
2= FAEA G Aopd ol o AR EHRZAN, 5, BES __doc_ OJEFHREER
AdFUTE JEZAALS T AT S Jon=, AXY dHAE AT FHEAA FAY YT

duck-typing (9 €}o]g) v}l AEHH o|AE 7HH =4 dddt=d AAY & BA =281

2 Y; AL, Bes] S AJESREZSSH AU A UTH (“LE|A Y Holal L | XH
E“E“EHE}‘H,:’-Z\*%J—FJD}”) E3% g tjAlo AEH o]~ %LJZ—@OEW,@’*QH]% ==y

Aol x3e FHATdo R GFANL AT 4 01"1/]\3]- 9 E}lo]HL type ( Oll}isinstance ()
S 87 BAE S HUTH (AT O ol Gol 54 ol 4 2ol A & 8 HE 4 3800 551510}
sttt thAlof], hasattr () 74/\]—L}EAFP ZzIg9e ?;qn}.

EAFP 5]2tH t}= 845 2317 7} | o} (Easier to ask for forgiveness than permission). ©] £3] 2 4 &=
shojml B9 AEAL, SULE A oS el HES] 2418 AL, 1 /o] Bel o9l &
yth. o] Z2E3ta wh-E AEtY-2 W2 tryflexcept 9 SR EZA AP YL o] HaZY2C

9} 22t B2 Adojo A 2} AR E = LBYL 2L 3 o vl g Y th
expression (23 2)) oj®H gtoe g T A 4 = ZH A
o5, JJEFRE °“/‘ﬂ/\ A 2k} ‘ﬂ’\%-ﬂ' e
e g2 dodzdgo=r, s Qdo]
o2 AEE e T E dFUTE Y =3 3]
extension module (% 25) C U} C++2 ZAH |
T} A4S 283t
f-string (f-F A1) '£' U 'F' & gof] < Exd
TAE glEE o S 4T YU PEP 498 & HA 8.

[rt
i)
o,
i)
il
filo
(o
ol
-

o
B
o
i)
=2
4
[t
rir
0,
kel
>,CI

file object (3} AA|) S} 2 ol i3 jJr‘?=l 2% 7% API(read () Ywrite () Z2 WA EE)E =8
= AA. s Wil ue} 5t d A= AA YHaa *bl 34 0145}3 A ZF2A B4 A
(g 5o, 2F 459, W= ¥y, 27, o] Z, 55) o gt AN~ FAT 5 AFYTh

S AA = 5D F A (file-like objects) L} 2~E (streams) olgln® &Yt}

AR Z = A L7 3Jr ] A2 & o] YF Ut E(raw) vho| v 2] 31, W 3 = (buffered) Hlo] 1 2] 3}2
A Ho]atE io BEAA FAFE UL I AAE B FHAEA U

=

E”

rlo
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off

finder (F}Qe]) Y2xEL ZES s AA.

ol 33. o] %2, F FF{F HAE 7 A5 U sys.meta_path & T AFESH= HEF A 2
v}ol ] 9} sys.path_hooks I} &7 AF&38l= A =2 ol E g 3ol

o] 2pA] 8 U 8-2 PEP 302, PEP 420, PEP 451 of V&1 t}.

floor division A5 YA M 7k A2 WEEsE 38 Al Ae Al dA ke /7 T
& o], 24 11 // 49 @227t HA L AF AL 2.758 E8F YTk (-11) // 4
7F-2.758 WHE st -30] Ho vA"Holﬁf“JD} PEP 2382 H A 8.

function () TEAtA] oJE & ST €AY EZE. gAY T o3y AA 7HAGE &= Q=
o], Blr] o] Addo] AFLE <= gS ) v WS 9F A = 9} function A AT H A L

function annotation (3= o] =g o] A) <= M 4=} 9k ghe] o =g o] A,

S olH o2 gt o g § SE 2 ASH YT A& E9, o] 5+ F /hY int AAE

ol d Aoz 7|Y= 1, FA o] int W3 S & F oz /hgych

P

i
b

o

W

3 A

o T
b
rlr
N

¢/

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

Sk o] g o] A -2 function Eof| A A gt}
o] 71%5& AW at= W4 o] o o] A 3} PEP 4842 =z 31A 2

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

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

default:
>>> import _ future_
>>> _ future__ .division

_Feature((2, 2, 0, 'alpha', 2),

w
N
o
N
o
<
©
=
io)
o2
©
<
o
n
o9
JuS
O
N

garbage collection (7] 2] $:7) ) A3 4| ¢h W B2 S vhget AAh S| WL FE A5 FA7
Fx2 2B AARL BE ¢ Yt 23 7P 274718 B3 A £AE S G Au|
AN go BES A A AT 5 Y&t
generator (A o]l) A1 2] o]e] o] Ele] o] e] & Eeji B, A WA Wol], AR 5
2 WEL yield R4S ZFArH: Fol hEUTE o] GHES for-FZE AH§ 37 next ()
(e}

B4z o ol s 7 5 gk
BE AYd ey &4 7e 7] A vk ]|
3 )7} e ke 7

generator iterator (A& o]€] o]g]#|o|¥]) | o|E T4 ==
Zryield® YA A Z A& TT5tL, XY (A HF-ER 7] S uy-B 5= 3
AP A E 71dFUh Aldd el g ol oy ZF ANEH Y, Bt X o2 B (ZE vt
A= A =EhE et tiu)E U Th.

generator expression (AU @l o]e] ZHA) o Hdlo|6E Selrt RAA. £ Wpel 49
For A3t AT A5 et i Fo| Hol B A FAA A HAUTE ATV EAALS E

93 g2 Bl

olFf o]E# oy £ 7t Ytk o=

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
generic function (MY 8 g4) 7 S T E

2o Qure Az e 35 tel 1A% e e 7AY
o of | TR o] AL B A = ]2 A FaelEel] o s AFH ok

A=t adfx] 8o 2 functools.singledispatch () Bl Z @ o] E| 2} PEP 443% E A 8.

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

45



https://www.python.org/dev/peps/pep-0302
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0451
https://www.python.org/dev/peps/pep-0238
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0443

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

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.
GIL A9 olgzeEH = & HA L.

global interpreter lock (A9 ¢le]=2]e] &) 3 Hof 2 2 stye] g =7} sfo] i violE T = &
=& B A5 Y3 CPython Q18] Z 2] E] 7} A]-Bh‘a]-ﬂ HAYUZ. (dictd 22 223 YFIES
ﬂ?ﬂ'—) A Rdo] A A 02 F A AA| 2of ) kA '5]'—‘1:—% 7= o] 4] CPython :rL@
Ut Iz H AAE e A2 JAHZgHE thEsad =356 7] g A e+ W4l o
ZREAA ZNAZL At e B2 EE22 34T

m[o
V)
>
ol
off X Her o

SHAIRE o 4 BES2, EFIUAMA T, g5olusid 22 A A A A s
& GILS Whdst=5 A 5 Uth 23, /0E & v+ 34 GILS Wbt

(22 9 A st %—% tlol8 & F1E) “Ad =0l A 22 (free-threaded)” U H 22| B & ML
b sk AAL =¥ AT A A R, 3 FD Z2AA A9 A5 A A B WE Y
Ut o] 45 o7& FHshe AL Fde 2 556 e OV% vﬂ Hlﬁol o EolZd Zler

o} A A2 01_14;}

hasivbased pye (81 718 py) 548 0571 915 43 o ShAS) 25 54 212 ORI
AFE3F= vlo]E F = J)A] 9}, pyc-invalidation S Z23HA| &

hashable (3] 2] 7}5) A2 7F 44 2 gro] WaHA] oF= sfAIghe 282 (_hash__ () WA =7 289
el he A mE 2 90w [ eq O WA DG, A e e

et v A e AN EST AAGE Bolof itk
AN A AAE GAT Y A A W2 AT 5 9 st o] AR FEE
YRA o2 S Ak A3 w R
30105 U M3 AN EE A PSS ch (12 =0 AR e de ol E e
2] R Th (52 o] U frozenset 2-2) B 1] o] H%% a5 2450 A Thsd wi et
A T A8 gel 2ol Ant AAEL ARACE o) AST (V]
A& Al gl skales) B 2 rhal v AL, s g2 i EE o vhEol Yyt
IDLE 3}o]#-& 93t 5% 7|3 &7 (Integrated Development Environment). IDLE2 3}-o] %1 9] 3£ £ ul 32 7
of mehe 7220l W79t el el B ok
B ke 2E A, B9 AN E 27, 2AY, 52 Loel A7) 5
. A g A e el Al A % iz ook Tk ekl e Al kel Slolol
T

;ﬁ%%ﬁﬁﬂﬂl Eol, 94vele) 7).

mR

YxEZ
d=sod =g g2 Pﬂwhﬂﬂ s 2%

)]
e
V)
2
j=p
b o
4z

— T
o
LO
&
e
)

Ag
A;
o
z*:
ﬁ
_,\L
31
pu
L
}‘._l,
o
=

Aol
= =, <l
P AR5 B %E}%%?QHD} 14%10] D‘rxl pyth ong 4
A8 (AFE S Folirol 4 AEshe A s @ 5 QEuh. Al ool g AAsA Y &
7)1 A& Sl vt = v-%
interpreted (QJE] = 2]l H}O]Ei
°ﬂ4mmaﬂoua
A2 AL AR APE
zel ool BE A Aojrrt g

interpreter shutdown (QE]= 28] £8) £53let= R HS W2 uff, 5lo]| A ¢ =
24 O}LFﬂ, EE ]Ur 04?4 7R F8 s yE

ol
e
B

d
[~
%
)
x

)
o
[o
fru
U |‘U>_"
s o
i)
RuR AN
=
s
N XN
52
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fr
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T
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I rlo
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H o e
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>
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o
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>

% o2
e
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[t
rlr
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2,
rok

2 8 =

L yo It

el
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rlI[l'l
inj
N,
ofr
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N
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b
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iterable (o]E]8] &) WH =L ﬁ& Hol St 28 E 5 = A4 ol B dzernE (list, str,
tuple Z2) AlE2 I & dlct o dd u Al FA FE, 3 AAE,  iter () Y AHAA

M= F8sh= getltem ]HE%M}H@Q}?} RE Zgrg 714;4]1:0] ol/\qr)r

ol B2 for F2I }‘]"Q'%T %J— Al diéj‘é 23t o E%S X (zip (), map (),

o *}3%-?21%‘43}- oJHHE AA I WG T4 iter () o AAE ALGHWE, 1 A ©
%fﬁu‘%‘?} o] ]Ei?—ﬂO]EiL HE HEge e 7%?%%?}v§§‘43} o] ¥ &

iter () & ZESHA, ol # ol E] AAE 2 ‘

Oﬂﬂi—ﬁr% o Al H/H Aoz Fed, F2E T ¢ oHE o HE JOP% o] &

FuUth olgd ol g, AJ A, AlF#olE & B A L.

iterator (o]E]#|o]€]) T]olE]] ~2EHS A= AA. o Eo]E]9] __next_ () WA E=EE 9HEH O
Z oS (EE LHXL SFrnext () 2 AGtH) 2EH Y= FEES AU E S F U ¢
o] Ae] dlolE 7} ¢l W= U4l StopIteration Q& o Yth o] A F A, o]E & olE 4
A= £2R= 1, 0]F ﬂ EE_ _next_ () HAESEL Stoplteration 92 E ThA] 427 7]?}
Ut ol H Eﬂ olEl& olHd olH AA| A ST __iter_ () WIAEE 7HE Zo] 875 7]
uwjZol, o] Ej#| o] Bl &= ¢l ¢ & o] 7| = 3}l Th2 o H H EE & WolE ol = i FE Y Lol A &=
T dFYTh %3-3} ool = ofe] He o]H o] AE AEsts ZEYYTh (1ist 2-2) ZH oY
7“Zﬂ Eiter() 42 AL AY for Fxo| AT wfjuit) A o]HH olHE THE Ut o] H
AZ o]E # o] H Oﬂ thal A g~ aked o 8, At o] @l o] Mol AFEH oju] £ ZH o]H#H o]HE
=HFA, J A o] A= EO] A w5t
typeiter °f] & ZpA] &k W&-©] Q55U T

key function (7] 34 7] S EE% Z 9] o] A (collation) &+ A & (sorting) ©] Y ¥ & (ordering) o] A}-2-=

= #= T 2HEJYUTE oAlE £09], locale.strxfrm() & A4 54 YA w=2s
Z“'jﬂe UP‘:LEﬂ /\}&%‘/]EP

gtol Mo W =77t @450 DA A AR Fol=AE Alofstr] 913l 7] TF4E o}
EYJUth o]d AE9+=min(), max (), sorted(), list.sort (), heapg.merge (), heapq.
nsmallest (), heapg.nlargest (), itertools.groupby () ©] Y5Ych

7] & wE s e o E 3 O] AT o § S0, str.lower () HIMES 74101’\
AP -,46‘1— 7l 42 AFLE 4 S5 U Ao 2 7] 4= lambda &
A=, old AYUrth lambda r: (r[0], r[2]). E3h operator_,_g‘_/ﬂ] 7H9/]7
A AE A F YT attrgetter (), itemgetter (), methodcaller (). 7] 45
}\]——9- = Woll 3l of|  Sorting HOW TO & H A &

keyword argument (7] & ¢12p) <A} & HA Q.

lambda (Zeh) 5532 1] gro] THAL o] 784 02 24T o) & Gt AT B, Ao BB
W= B2 lambda [parameters]: expression YUt}

N,
o
v}
i
e
o, ko do
rlr
§2
oy
_\:
K
H
O
[}
ﬂmmﬁ
mmmm¢

it

il a% < €2
Ro > bt el

BL
Z
lo
Pﬂi
_,4

rl

LBYL % 7] Z ol X 2} (Look before you leap). ©] 7 2AEFY 2 S Z oL} 23] & 317] Aol YA A o= A
2AEL AAE YT o] 282 EAFP @ELHSJ%W]H]Q I, g2 if Y EAE SZAAFH YT
T3 28 = 2o A, LBYL H2WH-2 “B 7|78 “H 7" 2ol A 27AE “&574] Aol I
t} o] & Eo], ZE if key in mapping: return mappinglkey] & AAF X, A 9k 23]
Ao, th2 28 =7} keyE mappingo| Al Al AstE A& o+ s th O]E* o]+ 5 ©] 1 EAFP
ATHS AT oEzN sl 2dE o+ s

o
list (B]2E) WA sto] A A A T o]Fol= B3, ol thst AA A7 0(1) o] 7] wi2oll, 42
2] ~E (linked list) B Th= of 2 A o] 9] v &3} AU T}
list comprehension (x"/]/\E Az A) AF2Y A5 AR EE=AdRE HEstuy 2 2HE g AER
3= 7083 . result = ['{:404x}"' .format( ) for x in range(256) if x
$ 2 ==10]% ooﬂ/ﬂ 255 Apol 9 O‘% AL 20 1675 (0x.) 5L 53
t{}E\/]"/P- if B2 A 5+ 5yt =S, range (256) o] )
loader (2¢]) R E& 2E3l= A Al load_module () ¢]ghE o5 HINEE 3-4“11"?6“4‘:} 2+
BRE gog 7} B8 Ytk AA 3 YL PEP 302 E, Ao~ Z 8~ = importlib.abe.
Loader & HA| Q.

magic method (W] 3] Wl A &) 55 v A = o] v]F 44l B8k T,
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mapping (M) doJ o] 7] 23] & A Y3} Mapping ©] Y MutableMapping FA Hloj 2~ S~
off AAAH HAHEELS FASt= AH oY AA. o2& dict, collections.defaultdict,
collections.OrderedDict, collections.Counter & & 4 95Ut

meta path finder (W€} 2 5}916]) sys.meta_path & o] EJF & volr. HE J= vhelr+=
Az dEg 3y 2 #&AE O Q7]+ AT Ut
v el A2 37t 8 el= WA E S A= importlib.abc.MetaPathFinder &
Hyrth

b
(£

metaclass (WE} Z22) oo Sejs, Fehs ROt 2e 2 o5, Feha GA U, Mol s S AE

o) 222 thgurh B 2o Ak o] Al ARE wob FeAE BEL AL Tt

AH AGY T2aRY Ao 5L /8 7HLS AZ T Shol AL SEIA BEL AL Axd

e 228 S S ks AAUTh R Ag A AL o] S A e AW, Bast

A, W ek 2ot ST Sobe ShE e AF P Th ol = el HE AA| 29 27 (ogging),
TR gL e Ao A et

2= ke 2o AA B 4, =
metaclasses o A © A3 &S 2 9l

o

method (W] A=) Z#2 nir] <ol A A o] =]
T HEE A HA AR} (HF self
A5ZEHAS.

method resolution order (WA & Z2A £ 4]) HAE 24 A= 23
ZH B0 =AYULE 23 el K E gho] A dE Z e H
Python 2.3 Method Resolution Order& ¥ 3 F Ut}

module (2 5) 5ho 8 7=9] 243 19 & ek A, REL 919 oM AN S L B o) B
F0g A5tk RES 9t Ao o6 spol W e 2R
H712 = BA L.

module spec (RF 23)) ¥ 35S 2ESEH A48T JEE B8 AHES BT Jt o & B2
importlib.machinery.ModuleSpec & QA1AHA,

MRO HA= 27 =4 & BA Q.

mutable (7}¥) 7} AA = ghol I = JATid() & A FATYULE 28l = BAS
named tuple (V| Y= F&) “named tuple(V| J = F2)” o] gt §o]& FZoAA AEH3L o] F B2 I E
B HEES ARl AddlA g 4 e 240 A2 T 5 Je BE Fo|ug S AP Ut

Folu} Ze 2ol e 715 E JL 5 YU

time.localtime () ¥ os.stat () 7} ¥ e TF3te], o2 R ol = FE Y
T 02 o= sys. float_info Yy

o

>>> sys.float_info[1l] # indexed access
1024
>>> sys.float_info.max_exp # named field access
1024
>>> isinstance(sys.float_info, tuple) # kind of tuple
True
AR Y= FE2 P S D YUk E, tupled] A 445m o) 2 RS BES o se
A o2 o2 M YE FES UE S dSUth e @ 2o 48 YFAL A E P4
collections.namedtuple () 2 WS ¢ AH5 UL 29 7[HL A H AAASFAYG WF UYL=
REAAE 2L 5 Qe B 27 MAES ke E g

namespace (] 5 %) W47t AGH & A, o8 B0 IV TR AAol TP o) 2
S EIAE oA Erk ot Ao, A, WA o] § F7ke] sy o5 32 o5 TES
BAA RERE ALFUTE & 50], 5 builtins.open Zos.open() = 159 o5
7ol s TP UL £, o & 2L oW REo| A48 TAFEAE BRI wEoIA
M= A T A HeAdo 2= UL o & 59, random. seed () = itertools.islice ()
gtal 2 1 o] 242 random 3 itertools EE O o8 7+ S o] WU
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namespace package (0] 27+ 7] 2) 22 A H #7759 AH o] 27 7] %5 el PEP 420 7] 7] 4.
o2 B AN B A AMT QAL 2% AT, 59 _init__.py Hdo] glemw A
7] 7 oh THE U

EE T HASL.

nested scope (538 2515%) £2120 42| W5 g 2o 5, of
o Bt w Bl Y WSS
e, Tl A T
2T v AR 7, el M5 Ao o] B B7hel A 93 £UTh nonloca

2= AL U

new-style class (F 2Bl Zal2) AF2 2E Zd 2 AAod ASFHT A= ZF2 HAL oA 9
5. 2719 gtolH HAAE, 24 FaEYd FYAaT __slots_, YA2IHE, =gk H,
__getattribute_ (), 2l WAL, 288 HAE} 2L sto|H MET LS 755

o A g8 2 919 & )

object (AR ¥ (AEAHEL ) & 2T 54 (IAE) o] P LE HoH. EG BE 28t
Zo) s o] F A9 Mol 2 A,

package (37] 7)) A2 RESO|LL AAA0E AR A ASL ERE 4 e vl w5, EH0w,
714 patn_ oEelREZ} g shol A RE Uk,
A N7 A 9} o & B2 AAA E HA L

parameter (A) G (LU B0l G5 DL & e A (m o0 A4S AAD) B
AR ol F B AL EL Tl E7 HARS A5

o -7 9 = (positional-or-keyword): ] %] <1 A} 1 7] 9] = <1~
ytt o] Zlo] 712 Fej i s YUt ol & 5] the

A2 AGE e AAE ART
o A foo &} bar:

def func (foo, bar=None) :

o A X-AE (positional-only): YA 2 AFE 5 Q= AAE AATUTH P2 AL 4=
S Aolo] Wiy BRof / BAE 23e 1 T F o AT dH5 U oS Eo] g
ol| A posonlyl 3} posonly2:
def func(posonlyl, posonly2, /, positional_ or_keyword) :

s 71 =-H-§ (keyword-only): 71% EUAEE 5 e dAE ARZ T 71H=-A8 v A
e EER L 5]10]444ﬂ@HﬂWﬂLT4*ElmEE@ﬂH
Aogd 4+ AdFULh A E 2o A kw_onlyl &} kw_only2:

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

o 7FH-9] X (var-positional): (Th2 Wi 7f =50l &3 A o] n] @totEo 7 9 %] Ax}FEoll &)
AETd 4 Jd=AA AAES Y AD2E AAZFULE ol & w7 H4E= w7 4= o] F-ol
* 5 9kl qu/ﬂ AYE 5 AsUth A& S0l thaol A args:

’def func (*args, **kwargs):

« 7H-71H = (var-keyword): (ch2 i A ‘?‘J—’F%"ﬂ o3| A ofu] ol5 o X 7] = A A= Tfsl)
Asd 5 3l 499 e 71 E dAs S ARZFYT o) v v o] 5o
g ol 244 Ao E 5 A Uth ol E S0 919 Aol A kwargs.

WA e A QA S f 7|2 gEw ofy et dE Ao Ay A A== AR =+ A5
Yt

At *‘101@ T, Ak} i/ ao] Afolol 2= FAQ EE, inspect.Parameter F &,
function Z, PEP 362% H A Q..

path entry (A2 A=) 4= /|0 5Hole] 7 JEE G RESS 27 A9 Fuse JEE A2 4

shitel .
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path entry finder (7 2 NE ] 312 t]) sys.path_hooks o] Y= ZHE (&, ZZ dEF =) o] | F
L gloly Ay, FolA A2 dER B2 RES = w2 o7 9%

AZ JEZ Ay Eo] FHE=HAEEL importlib.abe.PathEntryFinder o] U3 4Yth

path entry hook (A 2 JIE 2] &) sys.path_hook FAEJ J=ZHEQUY, EAH AR AdEZ oA R
ESFcHES LI IUH AR AEY IHAY & =HF 1413]—

path based finder (3 2 7]t 5}Q1]) 7] &2 v e} 4 = 3}l o & & s, ¢
S,

pathike object (425 A 519 A28 =S Uehis A, A2F AAE J2E G str
Y bytes AA| o] Al os.PathLike T2 EEZ S T s= AAYYrL} os.Pathlike ZE2EF
S A Y3 AA £ os. fspath() 55 TZ3 A str thbytes I A28 A2 2 Wghgd
5 Utk Al os. fsdecode () & os. fsencode () = 22t str U bytes 23S B A 5H=1
42 4 95T, PEP 5192 315 9z o

PEP 5ol %1 |4 4] ¢k, PEPE 5ol A A5 U Elo] 4 H & A58 shol 4l E i =
off 3t M2 715S AYsle AA EAYUTH PEPE A HE 7] 5ol thet H 23 7| A E
ZAE AlFH oF @WD}.
PEP= 98 NMEL 7| E5L A|¢tst
2RSS EAE TET -145} 7] v A
Hit] o] A8 EA5 S Aol JFY
PEP 1 # %314 8.

portion (Z4) PEP 420 9| A A2t 2 A9, o] &
=9 A @ip oLl AR = Aw )

positional argument ($] 3] Q1xP) <12 & HA L

PM

E 4= A

td
il
o
L0

gpol ol S ozt A

Aol Tl gk AR E 1 )
{1t PEP = Ve Wl A el g &3k

U+ 4 U th PEP 2/ 2= 7]
ol

F71 7] A of) o] uhA| 3 Shike] T el ol Soj gl

provisional API (3 API) &4 API= ¥ glo| B89 A 534 B o 7 BHE AZ3 A
AUt AES o]~ 2 tﬂﬁl—ﬂ 011’*5]}1" AT, FHA A ol ghal A H = §h F o] T RbE o]
oottt A4S A S8 o] FAHA g dojd = ISt 2 HAF 2 EE
g3t oR JojyA&= ¢S AUt — API% 23el7] Aol w2 Fofsta 24 QA 2ol
AE ol dojd APt
A APINAM ZALE, JA S8/ o] fFASHA e AAL “HITY o2 AP Y- BE
AHE BAE 01113110]]-14-741%3%% EAE7FAYE YL

[«

o
=

¢
I

A BE ghol Bl g7 LA AL T A RE
Ytk o 24 g 82 PEP41 = 23 gyrch

provisional package (Z3 3|71 x]) A API & EA)

Python 3000 (o] 8 3000) s+o] A 3.x WE 2holo] B (A 3] WES W v ehe] o]kl | A Ho] B
E0]A o]Eolt}h) o] AL “Py3k” & o] 27| % Tk

Pythonic (s}o] #The) THE 1o} o] 4] QubA 9l AP EL AESIA = E FABE H4A, sho]
of ol A 74 AFF A5 & ol 452 7Pbo] et ofoltofu} IE 27 o] &
A AF 25 o U UL for B& SN olE B e BE 822 25 AU T
Qofol = o] F FF 9| PYBO] YOBE, Shol Hol %5 e AFEL Ao 54} -2
g7 ek

I

iy

=

1)

o
52 e 2
i o 2 12,

)

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

o 253, shol Arhe WYL oYt

for piece in food:
print (piece)

qualified name (3735 o]2) 5 AY A2FZ oA BRE AYH Fe 2, T, HAE o2
“AR E HAFE=FoZ EH o|&. PEP 3155 Oﬂ/ﬂ AUt H A4S ot e a 48
o, At3}4 o] 52 AA 9 ol THYh
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>>> class C:

class D:

def meth (self):
pass

>>> C.__ _qualname_
IC’
>>> C.D. ualnarm
'Cc.D'
>>> C.D.meth ualname
'C.D.meth'
2EZ 7MY 7] =l AHe-2 o, &3] FtstE o) 5 (fully qualified name) > B F B2 | 7| A E&
Z3EA RER 7= %‘j_o_i—{ H o] &S Yt} o & E9],email .mime.text:

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

=

reference count (2R 314) 7

d

Aol @ 29 A5, AR B2 A5AF02% Wol AT, v 22l 7
MEUD A2 05 242 ANA0 s soll RS L EH A A, Crylon 3921 944
L49Yth sys BEEL EA AA 9 AR 34 E E8]F = getrefcount () < AY gt}

regular package (J4F A7) A]) __init__ .py FL¢E& £33E= g g et 22 A5 F <l 9 7] A].

olF T AH7NA = HAL.

==

51

_slots_ e 9] Ao, A2E s 2L RESS % 302 ve] AL A2H A A
g AAG oA W= g g A3 U A7) A7t HA W, o] BT L ent=
AE3717E S 7R E Aol Bl N 58 22 aWol A B 5o AndAT Y

=98 49 B Aol FHTh

[>

sequence (A]@2) _ getitem () S WA EE B3 A AP 2E AL FWE 24 AN2E A
5, A58 AolE EAFE len O WASE ASIShE o) el 2 WP AAnE
UgsEd, 1ist, str, tuple, bytes 7} . di Sk getitem_ () I} __len_ ()
= Z]Tlﬁ}x] A, 23] o] A oAl ol o] £ 715 ARS-St ] 2ol Al F A7t ot mj g o2 F
RS Aol Fol ok T

0
e
l-n

collections.abc. Sequence = AF W o] & %EHQ% __getitem_ () & __len_ () &
dojx xR F5S AEso]laE A3k, count(), index (), __contains__ (),
—_reversed_ () % ZHd ot o] g < E O]C% A3t P& register () & AE3)

Y
A HAAFCZ FET 4 JF YT

set comprehension (F g A=z g3 A) olg Lo Y= 24 AAY LR E Aestn 245 42 IS
H3st= HA S ¥, results = {c for c¢ in 'abracadabra' if ¢ not in 'abc'}
=29 A {'r', 'd'}E BT rh comprehensions2 FFEBHA Al L

single dispatch (4 & 1:4,/;;]]7‘(]) Fd o] 3t AR Fof| 7|2 A AR = Al E T YA XY
st 3 H.

slice (E&lo]2) HE A[AA Y dRE 3ot AAl. Setolae AE ATHE £7)H
FUth variable_name[1:3:5] A4, [] ¢t o 7| AE ZECE £
MBE23YgE) Z7|HS R Hcw Sllce AAE AHE ey Th

special method (54> WA =) Flo] o] gof o] FALS, Tl 2L A 53 i _-'T/\] 207 3ETE A
E. oA YA EE F Y BEE A S Evb= 0] =2 72t dF5 Ut E4° v A == specialnames

of 242 wEolA Yyt

statement () T&2 29 E (=9 “EF(block)”) & 7S+ FEAUTE 32 534 o] AY
71 EE AFR = Y 7HA] R E 9 st gd Yttt 748 if, while, for.

text encoding () A E 2137 9) A string in Python is a sequence of Unicode code points (in range U+0000-
U+10FFFF). To store or transfer a string, it needs to be serialized as a sequence of bytes.

2 A8 B

U g2 s

%
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Serializing a string into a sequence of bytes is known as “encoding”, and recreating the string from the sequence
of bytes is known as “decoding” .

There are a variety of different text serialization codecs, which are collectively referred to as “text encodings”.
tex fle (452 h4)) sto ANE A2 & 4 Qe A7), £3, = AAL AR L Mol T
ol HAE Y M AT FAE Q15T & A% AT HAE e d2E HAE BE
('r'Ex'w) 249 31Y, sys. Stdll’l, sys.stdout,i0.StringI0 9 AAEHAE E 5 JAH

gt

o stUE 5

S ol 27 o) 5 A e Hem g
1 9=

BAE 2A 2k el 2o A4 4 At SAYE £l 53 £B QG
type () shol 4 Azl F& 1300] oW B5e] AR AAE AR FULh BE AAE Fo| YUt}
AA S P __class_ OEFYRER IA2T 5 YA type (ob]) B B2 F AU
type alias (3 o] o]2) FL APEAo] ) A 5ho] WSl A= P2 T o,
Yol deloj s P IES dedsts 8P o & S0
def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass
£ ohg 2ol o 97 44 e 5 Atk
Color = tuple[int, int, int]
def remove_gray_shades(colors: list[Color]) -> list[Color]:
pass
o] 715 AW typing T PEP 4848 F235HA 2.
type hint (3 3 E) ¥4, F2 A ELHE 2 4 w7 o vk 3o 71HiE = 32 AR Sk ol =
| o] A.

Alq e E Agsta, A W, 22 JEARE 3 g5 @ JEE typing
get_type_hints () & AH§5to] QA AT 5 Qs
o] 7152 A H3lE typing T} PEP 4845 X SHA 2.

universal newlines (UM A & 37) th=3 22 4 RDEF 29 Zog QA3 HAE /\E%‘ =

= O =

== T
Aot Bl = e 7H6§ A& "\n', A== A "\r\n', 9 UH?JEA] e
Z7+A Q1 AFg-of] B A = bytes.splitlines () gk ol 2} PEP 278 &} PEP 3116 = Exﬂg.

variable annotation (4> o] = EH|o] ) HE == ZP 2 oJETHEQ] of - H o] Al
He e FdaoEgREY ol oldS 2ol thy2 A8 Ayt

class C:

field: 'annotation'

WS ofmHo] e Ao § =R ASPUTh o o, o] WSt int P AL AR
719 Uk

count: int = 0

W o] i H o] £ ¥ -2 A A annassign ol Al A g o
o] 715 A9Y3tE= T4 o] =H o] A, PEP 484 ¥ PEP 5262 X314 8.

M
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virtual environment (7} %}
HNSgZzZaRE

E8E A8 VoA
venv E HA 8.
o= AFE. sto] A9 7MY 71 A& viol E

virtual machine (7} 7]4)) 2 Z E gjojulo
Y7t 283t vhol E I =8 APy

Zen of Python (3}o]% Al) zho] ]2l Heje} HatE9 55, A& o35l AHE-3= t =& ©]
HUth o]l 552 U3 Y =& oAl “import this” & JHstH H Yt

TE
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APPENDIX B

O] dHAOf 25}0q

o] A ™ A= reStructuredText Ao Al RES 01X A0 2, sho]H AYAE Sl 53] A2 A A 87
9l Sphinx & A& 5 Yt}
AT A et o] & AT EA A N2 Shol ApA| of mpHA = A o 7 AFA-gALARe] =3 Y T 7] o] 8}
Athd, Zro] R ol th 3k A B = reporting-bugs | ©] A1 & il 75‘]’ AA 2. 22 AL S AP A Al
It
= EsoA B2 A =-YTth
o Fred L. Drake, Jr., 9 &f s}old AvgA =7 R go] 2 apo| 2t w2 2dl =9 27

&

ﬂl

l—J

« reStructuredText 2} Docutils 22¢] EE HFE = Docutils Z2 A E,

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

B2 Abgho] shol A Qlof, sholx ®F gholu e 2] Bl shold A Ao 715Ut 7oAt FE A
B 22 glo]H A v EH2] Misc/ACKS & ZZ AL
stolxlo] o] & WX WA E ZA | AL mtolg AFUE S 4 7)o qfE Yy th- A o
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appeENDIX G

oI b2} 20| Ml A

C.1 AZEQ0{Q A}

glo] W& ABCEl= 91 o] o] T A 2} 2 4] v g 2= ¢] Stichting Mathematisch Centrum (CWI, https:/www.cwi.nl/
ZFZ) 2] Guido van Rossum o]l 2] 3l 1990 dt)] Zdlof] tE o A G T Sho| Ao+ T2 A HE w2 53
o] Z3t= 1A 9k, Guido+= Tho] K o] =8 A A= o} Ql5th

19954, Guido+= Virginia 2] Reston ]| 31+ Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston.va.us/ Frz) o A sho] W ZQ& AL L, o] oA oA WAL AZE O] E EAYUSFUTH
20003 59, Guido2} s}o] A 34l 7] El -2 BeOpen.com & 2 % 7] 4] BeOpen PythonLabs B & FA A5
Yt} 22 3 104, PythonLabs B -2 Digital Creations( & A} Zope Corporation; https://www.zope.org/ FZ) 2
A5 YTH 2001 3, 5ho] A A = E 9 o] A &H(PSF, https://www.python.org/psf/ #F2) o] A Y= A5t}
o] &A= stol M HA A A AiAS Aot s 5835 AYHE v F 8 24 YUt Zope Corporation-&

PSFo] 391 3919 Th,

RE glo] W vl ZH-E F 22F YUt (F7] 22 A 2o tha A= https://opensource.org/S 2314
AlR). dArd o B, f BHE (AT AR = obd Yt spo]# w222 GPLY 3 Uth; ofef o] &+
o}k Ml =S 2243 AY Yt

Bl=oF | oM e 2 | 5 AR} GPL 387

09.0~1.2 | n/a 1991-1995 | CWI yes

13~152 |12 1995-1999 | CNRI yes

1.6 1.5.2 2000 CNRI no

2.0 1.6 2000 BeOpen.com | no

1.6.1 1.6 2001 CNRI no

2.1 2.0+1.6.1 2001 PSF no

2.0.1 2.0+1.6.1 2001 PSF yes

2.1.1 2.142.0.1 2001 PSF yes

2.1.2 2.1.1 2002 PSF yes

2.1.3 2.1.2 2002 PSF yes

2.2 o] Ak 2.1.1 2001-& #] | PSF yes

Fi: GPLY s8dAvE A2 78 7FGPLE stold g v zdkE s st & S5y EE
gpol gholAla= GPLH 2] of 2o WS 37/ 422 WA G A vdS iz 5 A
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Ut} GPL 8 gho] Al A= 5lo] W} GPL Sfoll &t H T2 A nEYo] S 23a 4 g A It o
A5 197 FUTh

Guido®) A £ 5}oll o] W EE 715317 BE BL 9% 4ARAAS A =P,

C.2 TIO|40l HMASHHLE AFRSH7| $I5H 0| ofzt

glo] W A= E g o] 2} AW A= PSF License Agreement©l] Whe} glo] Al 7} o Ut}

gho] A 3.8.6 5 E], DA oA, 2] ¥ 7)€} 3 == PSF License Agreement 2} Zero-Clause BSD license©))
ke o] F gho] AT Hoj gy

vhol Ao F3E IR AZE ool & thE gholAlAart AgH Ut gholAdlas sl ghol Al 3l 33)
=3 A Ydgyrch o]y st ol Adlae] ESASH 552 23 E Az e ofof sk glo] Al g
S5 TR L.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.9.23

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

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

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

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

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

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

distribute, and otherwise use Python 3.9.23 alone or in any derivative

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

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

Reserved" are retained in Python 3.9.23 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.9.23 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—to Python
3.9.23.

4. PSF is making Python 3.9.23 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.9.23 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.23

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.23, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.9.23, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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

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

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

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

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

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

(Th5 slTeTATol AI%)
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(o] A sl o] A ol A AH)

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
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

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

(ThS slTeTATol A1)
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with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

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

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.23 DOCU-
MENTATION

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

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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_random B &2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html of] A
Welh 3o 7Rt I =8 233Utk b2 dd T2 A4S Iz 70 Atk

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

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

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

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

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

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

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

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

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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socket R EL getaddrinfo () & getnameinfo () &4E ARt} o] &-& WIDE Project, http:
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Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

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

asynchat ¥ asyncore &2 b33 2 Y AHgHE 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.3. Z3E 2ZE|0{oll it 2foldla K 52l
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C.34 37| |

http.cookies RES T} 28 59 A3 TR

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.

o 2e 39 ARE THFYT

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 2! UUdecode &t
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Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML ¥4 ZZ2A|X &

xmlrpe.client REE The T 22 29 A3 gk

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. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test_epoll REL 0he 3 28 79| 4GS ZFFUTh

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
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 QB3] o] 20 Al the o) 2& 9 A EFFY o

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

34 Python/pyhash. ¢ o+ Dan Bernstein®] SipHash24 €17 2] = 2] Marek Majkowski 2] & o] 3 35| of
U Th o 7ol & e 22 -go] £ o] Uz vk

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

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

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

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

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

C.3.11 strtod 2} dtoa

C double %} A4 712] HES 938 C &4 dtoa &} strtod S A F o= 3L Python/dtoa c = 3
http://www.netlib.org/fp/ o] A A& 4= 9= David M. Gay 2] Z+-2 o] &2] 5} d oj| A s} = 25 Y T} 2009
d3g 160l B2 Y& spdof = th3 22 A2 ¥ 2ol *ﬂc FA7F 2FE ] JdF YT

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

*

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

*

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

*

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

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

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

* documentation for such software.

*

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

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

*

***************************************************************/
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C.3.12 OpenSSL

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

LICENSE ISSUES

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

OpenSSL License

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

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

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

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

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

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

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

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

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

L I S T

Original SSLeay License

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

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

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

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

the code are not to be removed.

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

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

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

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

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

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

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

ERE T R A B N S N S N S S SN S N S N SN T IS S S S N S S S i T T N S R S N S
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* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

*

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

* [including the GNU Public Licence.]

*/

C.3.13 expat

pyexpat &2 WEE ——with-system-expat & /82| %= st E3HH expat &2 AHES ARG

sho] =g ek

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 NONINEFRINGEMENT.
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 &F2 W& ——with-system-1ibffi & 74 3}X] ¢k o, 284 libfli &2 AR S ALS

shof M=k

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

(ThS sleTATol A1)
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NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

21ib 232 A2 "o A RAE zdib W o] 1R o5 o) W] A8E 5 Qow, EIE zlib 42
g A-gShol e U th

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 & A}25 = 3 A] H o] 29 3L cfuhash T2 A EE 7|Hlo 72 Sh T}

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

(Th5 slTeTATol A1)
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from this software without specific prior written permission.

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

C.3.17 libmpdec

_decimal RE2 Y =& ——with-system-libmpdec & 74 3}A] &= S, Z 35 libmpdec 42~ AR
2 Aol W=tk

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

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

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

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

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

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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 C14NEHIAE ARIE

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

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

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

(ThS sleTATol A1)
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* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

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

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

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

Copyright © 2000 BeOpen.com. All rights reserved.

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