Python Setup and Usage
2 W% 3.9.16

Guido van Rossum
and the Python development team

2910, 2023






Contents

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




Bl sho]w AW FARE

C A9} ol
Cl 2zZE 0] A}

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

D A%

&hll

59
59
60
64

77

79




Al ¥ A 3.9.16

=
=

Python Setup and Usage,

5t7]

2]

=2

o

2lH & T &3k, sfol i

9 9% U oh

o)W #72 AA3L, AE
grRey @

H

Contents



Python Setup and Usage, = ] #] A 3.9.16

2 Contents



CHAPTER 1
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A
CPython implementation detail: T} 2 73 9] W = A A
AL

o

A5 Yt} ARA 8F W82 implementations

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

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

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

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

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

e
3
>
g
<
)

-m <module—name>

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

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

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

DAY G 1405 A elSh ol Ao e e

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

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

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

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

python -m timeit -h # for details

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

o B7]):

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

PEP338-EEES A~ HEZ 2357

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

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

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

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

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

oAA FoF AT HE o] Fo] FYt}
o

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

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

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

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

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

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

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

© B 7]:

tut-invoking

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

-t
g
N

o

219k &4

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

Python 3.8.0b2+

W AR, et ol ME] Be F7 AHE AT

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

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

-b

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

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

FoAAH, FolHe &2 BES IE

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

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

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

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

EhA® T 7w pyc shalo] of ) o R4S YIS WA Yyt
-d
A U A 2895 AUt (Aot FA00 whet A7 98 715 U Th. PYTHONDEBUG & 3R
S A 2.
-E
AAE UL 4 Y= EEPYTHON* 3HF HGE AU} ol S 9] PYTHONPATH 2 PYTHONHOME.
-i
2FHEZFA AA AAZ AL AL —cFA0] AFEE W, sys.stdin 7FE R Y& Ho| 2] A&,
2AYEY P YT Fol Bty Beo AYFUth PYTHONSTARTUP Phd2 ¢ 4] 5 th
OJALZ A2AHET A E DA Z o AYG fp U 28 EFo]AE AASt= ol 88 5 As5Uth
PYTHONINSPECT & ZFZ A A 2
-1
Ze)d REg sto| A g AW YU o] AL EH-EY 52 BAHNOT AG Yk e REA sys.
path = A3 Y E )& g 2} AF& ALY site-packages T) A E] 2] & Z361A] F5UTth BE PYTHON*
27 M s PAFUD A8A7E o BEE FYsH AL PAS] A R ATl e
AUt
WA 340 7}
-0
assert £3}__debug__ 9] gl thet 2 AR TS AATU pye B Dol Lopt-1 & F713}
o] AL H (Hlo|E F &) 9} o] 2L FET L TH(PEP 4882 I X 3HA| R). PYTHONOPTIMIZE &
SEL RS
W 350 A §7: PEP 488 o] 2} .pyc 34 B A I Th
-00
0% 483 S2EYE WYk .pyc 344 Lol Lopt-2 & F7h5ke] At W (ol = 1E)
9] o] F& FEEUTH(FZ PEP 4888 F2 514l 2
WA 3504 §7: PEP 488 o m}&} .pyc 3L HS =TT}
-q
3ty R A AT WA w A A E BASHA] 55U T
B A 3.20] 7}
6 Chapter 1. ¥ £33} 37
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-R
HA] FZL)3LE HUT o] A2 PYTHONHASHSEED 37 W7k 0 02 AA A Ao &347}
Asyth A FAH S 72 o2 B35 7 W= Pyt
o] A W A 9 o] Mo A&, o] FA o] S| A] F23] 3HE A A, str bytes 2] A 2 hash () Fkol A=
S 9 MR “SE al)” BUTh A shol 8 Z2 A oA A2 § AR AT, BEE = shol 4l
A Zrell = O%lz%‘—’F Ut
Hash randomization is intended to provide protection against a denial-of-service caused by carefully-chosen in-
puts that exploit the worst case performance of a dict construction, O(n?) complexity. See http://www.ocert.org/
advisories/ocert-2011-003.html for details.
PYTHONHASHSEED = S| A] A|= Al A 8lof]l 1A S AR 5+ IA Tk
WA 37014 WA o] SAL BE EAH A S5y
B A 3.2.39] 7}

-s

AFR A} site-packages TJHE 8] & sys.path o F7}3A] &5y th

o ®H7]:
PEP 370 — A}-8-Z}H site-packages T] 2 € 2]

-S
site RE9 JEES o] REo] £u3hE sys.path o Ao E O£ 222 W BARFYTh E
Fsite 7t Yol WA AR JdxEd o= o] 222 N} FUTH(E A7 E Ao site.
main () & EE3HAIL).

-u
stdout 3} stderr 2 E & M Y3 GEF BEUTH o TAL sudin AEYolE FFE v A U
Y,
PYTHONUNBUFFERED & ZZ3}A| &
W 3.7 4 W7 stdout 7 stderr 2EH 2] B AE A S22 o)A W37 H A kg Ut

-v
BmEol 27318 WU}D} HAAE Qdfste], e X FFLE oY W 28)S AU =
FolA™ (-vv), 52 AT ol AAE = 2 3ol e mAAE A F U T8 A 2E A2
s AR = A FTUTE PYTHONVERBOSE & IR A AL

-W arg
A3 Alo]. koM AL FAE | BACR sys.stderr & AT WAXES A4 G Th LurA
A3 vAA S BAE et 2E U
file:line: category: message
JEAO R, 7 AR BASE 7 a2 Avieh @ WA QAP UTh o $4L A1 4 MES A o]
g}
05 w0l 2ol & UgUth A F A ol el S DX S kA vt 2 AN B Ao
o] +YPUh FEAA G WAL FAF U EAW, H 2 F1s B 0] fE3HA
Fe FAo et A WA A 7 &P Y.
7= PYTHONWARNINGS 87 WMol slol W =2 73 Yo A warnings RES AMESIA Alo] &
F= g
A4 Ded AL RAAT BEE BE 436 F2A 54 Q4L A8 RIS (237 gou
(P EEE N RS

11. 99 & 7


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

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

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

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

-x
sl A WA B AU HoIH, §92 o1919] G419 #lend S AGT 4 9A Ttk o] 2L DOS
A8 9 (hack) S 91 3+ AU o

-X
thobe 7 51 §4E 9180 ook o] Uik CPython& 8 4) T} 22 /b8 2k Aol FhuTh:

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

e —X oldparser: 7]& LL() A E A 33Uttt pyTHONOLDPARSERS} PEP 6175 ZFZ 514
Al L.

* -X showrefcount & Z2 o] & b}ﬂb‘rtﬁﬁlﬁi olEl =g A el BAFH oA, & IR
S50 A4 W R BEe] £8 2T o] AL L WEG AR A5 g o,

e —X tracemalloc 2 tracemalloc EES AL 351o] glo| A mE g & A& Al ZHgy o}
VNHAo7 A HAZ =YY Ao Edo]avo A A Ut NFRAME = d 99 E & o]
2 3le 7 2A S A ZE M -X tracemalloc=NFRAME & AFR3HAAI 2. AAM 3 A H =
tracemalloc.start () S ZRIHAL

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

* -X importtime = Z} YEXEZ} Aot} e A=A HolFUth BE o5, FA AKEHE
AEE ET), A A%(EY QEE AN G EAFU 05 295 88 221 90] 4 2
ol A 4= 2l F 34 /\]_?_ ANtA QA AFEH 2 python3 -X importtime -c 'import
asyncio' YUrth PYTHONPROFILEIMPORTTIME & ZZ 3] Al L.

+ X dev: Thol 8 AL REE BASNA, A RA 02 BT o T w27 A 2 AR A
2 AANE =R T,

o —X utfs & g AA AdEH )2 E 93 UTF-8 REE FA 5310, 7|2 27U 4 =S
A FUTH X utf8=0 2 BA|H S & UTF-8 REE H|EASFUTH(2F A FoH A0 =
A3 w2 2. AA S WL PYTHONUTFS & Al L.

* -X pycache_prefix=PATHE .pyc 3¥d2 ZE Eg 4o A A H e & FEE st
WY Ego 252 3l PYTHONPYCACHEPREFIXE ZZ A L.

T3t sys._xoptions AU E 53 499 S AGsty 23 4 Y= = Fth
WA 32004 HA: —x FHo] 74 A5 T
H 7 3.39] —?—7}: -X faulthandler 4.
B A 3.40] 27} =X showrefcount & -X tracemalloc 4.
A 3.60] £7}: =X showalloccount A.
WA 3.70] 7} =X importtime, -X dev, -X utf8 4.
8 Chapter 1. ¥ £33} 37
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WA 3.89] 37}: -X pycache_prefix &AM, -X dev3AL o]A io.I0Base 3t Ao A close ()
el 21 FYh

MA 390 MA: -X devFHZ ARS8, A <
FAgU

-X showalloccount ZA o] Al AS <5 th
WA 3.9.149] &7}: The -X int_max_str_digits option.

Ry

D3 7Y A XA A encoding} errors A A=

Deprecated since version 3.9, will be removed in version 3.10: -X oldparser 3A.

114 A&A =l g = A

-J

Jython o] AF&-317] Y&l o ¢k=) 915U th.

450 shol o] Aol G Tul, B 1029 B 5 A9 A HTh WA Aol P Utk FEHH

AX 7t & Wgof A8k Aol A Yyt

PYTHONHOME
B Folx golBHEY HAAE HAFUY 7EAHOE, gtolBH Y g & prefix/
lib/pythonversion-»]- exec prefix/lib/pythonversion oA AME =4, prefix <
exec_prefix= A &A gAE o, &t} 7| EZFS /usr/local YU Tt

PYTHONHOME ©] 3tvte] tdl e g & AAFEYE, 1 %{' O prefix 8} exec_prefixE 25 thA g}
o] Eof th3 o= kS A ASIE W, PYTHONHOME & prefix:exec_prefix B AARJHA L

PYTHONPATH
v 9tele] 712 A4 A2 S BT P42 Ao pata 9 ToUth sl o)) tHE Y A2
o] os.pathsep (& Sof, YA NE 28, o] A= AvjZE) 2 FEH T 24547

||
e TP E s 288 FAH UL

guk tjd el ] e ol %, /| PYTHONPATH AE B = 4 3ol 8 RE (LA EE ALY P4 S =
Fotezip LS 72 S AU ¥ RE2zp YA d2EF gl

712 AN AR+ {‘—5_]‘5‘] &Aool XUk, YHLA 0 7 prefix/lib/pythonversion® & A &gk t}
(%18l PYTHONHOME < 3z 3}A &). AF PYTHONPATH o] 78 Ut}

O:

oA A2 Qe 5 o]~ A Ftol| A= PYTHONPATH ol AN AR o 7 e g7k A d
Ut A A &2+ stol A _EZ%‘LH oA sys.path W ZZT-E';_!-—’,: AUt
PYTHONPLATLIBDIR

o] g Hlo] YA 42 AR HA3H, sys.platlibdir & AFFch
A 3.90] =7}

PYTHONSTARTUP
o] Zlo] P& £ Y& tdo) o] Soj W, A WA =
gtol A o] APH Ut o] 3fd- EH}?:].‘él w2 o] Al
ol 7)o A A= At G E 3 A%

ZE sys.pslFsys.p

= EA57] Aol G skl
Frel A A B =,
Ut} o] stel A =8
Fuh,

[0)]
o N
z 1

1.2,

o
‘g
4>

[{e)

8 i
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Python Setup and Usage, = ] #] A 3.9.16

PYTHONOPTIMIZE
Hlo] Q1A k& FAEE A 0w AE ARt AL 25Utk A4 E AASHH, 05 o8 dH
AR se A% 24
PYTHONBREAKPOINT
AAREYE, For FERE AR B7HE At 281E8Y oS ARFULE EHES 2T EE
S WA breakpoint () ol 93] &% = sys.breakpointhook () & 7] &

o] YE A Fof FejBe, 1) 5%
ol AT, TR B A EADE G, % pibset trace o 55 o}, £
“0"o 2 HA7A3}H, sys.breakpointhook () & 7] FHL o} F AL 614 k11 SA] YT
B A 3.70] &7}
PYTHONDEBUG
Hlof QA g2 FAL R Ao, d g S ARk AF Zs5 Utk 4= A3, a5 o2 ¥
AR sk AT 24U,
PYTHONOLDPARSER
oj A= Hlo] YA ke FAEE A, A JALL) 72 475 433t
-X oldparser A3 PEP 6175 ZZ 34 A] 2.
Deprecated since version 3.9, will be removed in version 3.10.
PYTHONINSPECT
Hlo] QA g BAYE MY, -1 §HL AFshE A% 2k
o] A4 2273 28 A AALREE BASH7] Y8l os.environ & AFRE|A] Tho] AW T =0 o 3
38 5% A5k
PYTHONUNBUFFERED
do} 9 e EAGE AR, uFALS AFFE A% 2T
PYTHONVERBOSE
Hlo] A & FAEE AR, v S AR o= A 25 Uth
AR e AT 2HU
PYTHONCASEOK
If this is set, Python ignores case in import statements. This only works on Windows and macOS.

drE A5t —vE o2 ¥

PYTHONDONTWRITEBYTECODE
Hlo] QA ke FAEE HASY, oM 22 RES YZE T uf .pyc FLE 24 k5 Th
ol -BFAE AA = AL ZHYTH

PYTHONPYCACHEPREFIX
BAREHE, ol M2 o ER] W __pycache_ tlHEE thilof o] A2 &= v tHE 2 Eg
o .pyc 3td& HUTH 0] 21 ~Xpycache_prefix=PATH 34 = Xl?ﬁ £ A s Fch
WA 3.8 =7}

PYTHONHASHSEED
o] W47} A7 o] Q1A ¢hAY random © & A W, st} bytes A A ] A A Zoll 347} LS
Ut
PYTHONHASHSEED 7} Ao 2 AR, s|A] F29 3817 185 = & 9] hash() & A 317 ¢
74 A=z gk
]2 AHZ2H AA o e Az HAE
Al 2e 287 A TR HEZ 3
£ [0,4294967295] 91 & A X o of Utk k02 A A 5H ol Al #2491 247} v &/ 3 Yt
3.2.39] &7}

[kl g

r>4 4 I—rU )

o 2L o) f 2 WY 5T AL B LA, oA
Q
[¢)

7
H

10 Chapter 1. 93 =3} 37
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PYTHONINTMAXSTRDIGITS
If this variable is set to an integer, it is used to configure the interpreter’s global integer string conversion length
limitation.

WA 3.9.140f 7}

PYTHONIOENCODING
olEl Z 2l E] 2 A3 3}7] Aol o] A o] AAH W, stdin/stdout/stderrof] AHRH = QA S thA| gt} &
2 encodingname:errorhandler 4 9J Ut} encodingname I :errorhandler ¥ =2
A Aol ™ str.encode () o4&} 2 o] duch

stderr®] 7%, :errorhandler 82 ZAIH YUt}; A 28] 7] = A 'backslashreplace' 94
B A 3.4 A d: encodingname F-E-2 o] A| A& ]}

W 7
W A 3.600 A W7 : Windows | A, PYTHONLEGACYWINDOWSSTDIO & A AsHA] ¢k 3l th3d 2
WA o] H4E XAHH AT Yol FAFPUTH BF 2EYHS 53 gvdd 3 51d3} gfojl=+=
QS WA gkFUTh

PYTHONNOUSERSITE
A=, 5fo] W2 AH-8 A} site-packages Y EE & sys.path o 71314 k5 Uth

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

H o
U

o

PYTHONUSERBASE
python setup.py install --user oA AFR A} site-packages Y HAE E 2 3 = 2} Distutils
AX AR E AL Sl AFEE = AR Aol A~ Y EH el § Fo E T
o X7
PEP 370 — AF-& A} site-packages T] & €] 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

ZLA| 8F W] -8-2 warning-filter 2} describing-warning-filters & 22 5} A] 2.

PYTHONFAULTHANDLER
o] &7 W7k nlo] A 2 FAEZ AAFH W, faulthandler.enable () ©] A& Ao & ¢
Utt: gfol A EF o~ E W=l SIGSEGV, SIGFPE, SIGABRT, SIGRUS 18] 1 SIGILL A|1d
28 7]& A X3t} o] —x faulthandler S 53 th
WA 3.39 F7%

PYTHONTRACEMALLOC
o] &7 W7l vlo] YA Fe FALE HAF W, tracemalloc BES AFE3HY] gtol A W =g &

12, 33 W 11

rlet
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FFHS AR YL "5 g2 FH EFo|ao] AREHE=H 28 d FYUTE dE =
o], PYTHONTRACEMALLOC=1 & 7}% 3 29 =& vk A Fgch AFA| e AR = tracemalloc.
start () & FXRIAFAIL

B A 3.40] F7}.

PYTHONPROFILEIMPORTTIME
o] 37 W7t vlo] YA ke FALE AAFY, sho] AL 7# Pz E A AHE RofF YT
ol & Uﬂ"j Zo A -X importtime & AAdtE AF FF3] 1

A 3.7 7}
PYTHONASYNCIODEBUG
o] &7 W4T vo] YA 2 FAEE AAE W, asyncio BES U1 RE & &85
B A 3.40] =7}
PYTHONMALLOC
spol A w2 @YAE DA FAY UM FS A AT h
sfo] o] Abg-ah= w2 e SRS At
e default: 7] W2 g &3} & A t)
e malloc: 2E ° 9 (PYMEM DOMAIN_RAW, PYMEM DOMAIN_MEM, PYMEM DOMAIN_OBJ)o|A C
grolB e g9 malloc () &FF AHEFYTh

* pymalloc: PYMEM_DOMAIN_MEM¥} PYMEM_DOMAIN_OBJ <3 & oj| A] pymalloc 32} & A3},
PYMEM_DOMAIN_RAW G Ho| A malloc () &F+E AL T

O &S AAgUT:
* debug: 7|2 w2 2] @At fo] v FS Ak
* malloc_debug: malloc ¥ Z X% U1 &= A X}
* pymalloc_debug: pymalloc & Z A9 U2 =& A X3t}
7] v 2] &} 9} PyMem_SetupDebugHooks () &< (o] vl R 2] EdAte] tw 1 H& A
Futh® F25H8
WA 37004 WA "default” EFAE FHAFUTH
WA 3.60 F7}
PYTHONMALLOCSTATS
Mol 917 e AR R AT W, 7ol 82 A28 pymalioc 244 o] 44D Wubeh, 127 FE P
uf pymalloc "W &2 2] &2} o] FAE 0141?&14 c}.
PrTHOWMALIOC 7 W48 AE3He] C 2ol 2 el 29 malloc () BHAE BAE AEFAL,
pymalloc A ¥ §lo] gto] M & LAY, o] 4= FAIH U TH
WA 36004 WA ol WAt oAl ME RE2 PshAF sho Aol A E AET 5 AUk oA
TAEE AAed 247 flsyth
PYTHONLEGACYWINDOWSFSENCODING
"o} Q17 ¢k FAE E AASHH, 712 3t A 2" QI Y ol 2] REE 3.6 ]9 gkl ‘mbes’ £}
‘replace’ & ZtZt =l Utk 192 oo W, A} 7] 23k utf-8° 3} ‘surrogatepass’ 7} A& U T}

]

o] AL w3t A3 A 7to] sys._enablelegacywindowsfsencoding () &2 A3l E 4 g5t}
7 AR
B A 3.60] F7}: ZA 3 RS PEP 5295 HXR A L.
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PYTHONLEGACYWINDOWSSTDIO
Hjo 914 oke AR AR, A 2 99719 2978 A8 gyt ol FUTE
=
=

BAul 8 AL A B e T o] A of mhel ¢l 1)

< ou gyt
o] IfE RE2EH EE WHAE Fxe= Al YA E & (39 =& Jto] 2 8) ¢ FAIFHYTH
7HEA A=
WA 3.600 71
PYTHONCOERCECLOCALE

ooz dAgstd, = gtold P& & 3
%38 UTF-8 74k W‘E’}EE 73 A A gkax

ol W7t AAH A R (B0 AR ), &7 Ao fASE LC_ALL AL
A= A a1, Le_cTYPE W o] s Hus = A 2A Do) 7] ¢ A Dol Ayt WA A <l ASCI
7|uke} posIx A Aol ™, vpojd CLI= QIH Z el dels =517 dojl LC_CTYPE W of| H s
e 2ALE Y £ AT T T :

e C.UTF-8

e C.utfs8

e UTF-8

ol ZAY MF T FUE AASE ol AFshd, o EJE} o] 27]3}5 7] Aol LC_CTYPE
47 Hrs @ZH iiﬁﬂi G0l A Hds] A 7‘49‘43}. ZA st Az e AR T2 28
Ao A s = e 2A1d 94 %“é 224 (7F8 GNU readline gtolB )7t & = A
o g3, AAE AL {s:];q] C2A o] o}d AL 23] 3l= QA7 Fo] A 2A 9] locale.

getdefaultlocale ())& o}y g}, AF4] —'—E/‘ﬂ/\oﬂfﬂJ_(O] ZZA| A7 st A RIE 22 H & A9
stEAol #Afe) & 5 ! %lG‘/]D‘r-

_4
_4

& =AY F e FAFE (FAACEY A FAA =AY A WA S F3) sys.stdin
I sys.stdout °f 3] surrogateescape Oﬂ g A7 E Aoz &4 §]— 3t} (sys.stderr
=& 2A LA A backslashreplace & A% ;\}%31.1,] th. o] 2E® A T2 FAaAH

PYTHONIOENCODINGE AR&3Fo] thA e 4 9l 1]t}

U1 7 & 93, PYTHONCOERCECLOCALE=warn & A A5, 24 4 2 W3 o] dojupA L}, 13X

k7 A AL 9us 2 A o] Fol A AEFY o] 271:@}9 ] o A3 A el gpo] WS stderr
A HAIAE Byt

Eh 2A LD A 3ol v|FASE Ay A ES UA 2 A4S 2R 2w =, 8 AA] ASCIL 7] ¥F 2

A Do pyTHONUTFS & 7] H A 0 7 A3l o Fo 34 Al L. Qe Z g 37} Al 2~El Q1 E] 5| o] 2~ 0]

g3l UTF-8 th Aol ASCIT & AFE3HA| 3t W, F 71A] 715 25 B A SHA] A oF o).

784 Y.

WA 370 F7b: 2pA| $F | &2 PEP 5388 F2 3144
PYTHONDEVMODE

o] 37 W7t ulo] YA 4L ExE 7 AAHE, sho] A A =B FA5)5)0], 7| A o 7 B3}

st7]oll= W v 7 AR A AARE =YY T

WA 3.7 7).

PYTHONUTFS8
1 2 445, Q8 mel B9 UTF-8 L= 7k 84818 Utk o] REo| A« A4 2AQ 2750 Faglol,
NAH Qe o] 20) BAE QT T 02 UTF-8 o] AHSH U T,

ot the2 o m g ch:

e sys.getfilesystemencoding () < 'UTF-8' S ¥t (Z2A L A7 FL FAFH Y.

o
.

=

rUI

-
r a
o
‘g
4>
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* locale. getpreferredencoding() 2 'UTF-8"' S NS T (R A Y T H L F A,
9] do_setlocale M7} W4 obFd T2 gls U oh.
* sys.stdin, sys. stdout, sys.stderr 25 HAE o170 F UTF-82 AM&35}1, sys
stdin I} sys.stdout 2 surrogateescape 9 Ei 2] 7] 7 A3 Ut} (sys.stderr 2
71H 2Ad 4 2E 9} 71'01 backslashreplace & A< AR ST
0|21 89 5% APLS WA 02 <13, THE 49 4% APIE HE /|3 S22 233 ok

- W E AL B WS E AR L UTE8 A2 AHg 3] Blaes agg .

=

e 0s.fsdecode () 2} os.fsencode () = UTF-8 9132 A&t}

* open(),io.open(), codecs.open() 2 7|2 A o 2 UTF-8 QA IZ S A&t} 181, 9
S< 71 2H R o] 3 strict ol 2 21317] = gslnz blojye UL HAE RER A7
St U & Q= = Hl o] B 7 A EH = T Al o 9] 7F g S ok

UTE-8 2 Zof| A }E% AEE HAAL pYTHONIOENCODING & A2 4 IS UTH (712 24 L Q4]

o
O
fu
i
o,
o
=3
c
_r&
[l
)
il
rlr
N,
re
fru
X
ne
[}
1>
ko
|
fru
>

3y Ut

z 718}t < ol g 7 2 A Y o

ZH ZA o] & AA] ASCII 718t =2 A &

,Eﬂl A ZA WA o] n &S Ak
k. ol H AA 2A LA A, A A

© % UTF-8 R =2 84313t}

_\1
it
1-11
i
R
2
30
D)
5§
rlo
Sl
ﬂ>i
e
fru
i)
ox
o
)
ro
o
[k
AU
o

Au)
a
rlr
gy 0

o] &7 W4Tt A AAEA Fod, QAE
(PYTHONCOERCECLOCALE | Al A ™3k A
[e]

Q

y

l'U_z_}I_l‘_l_‘
w

==

o

A

AT 3R] A k=3 A Z Y HE A EA
© 7 2 A eba A A A g o

~Xutf8 FM o 2% AL 7} )

WA 3,70 Z7F: ZAHA 8 82 PEP 5408 #%

=

ko g IM
fu
>,
g
ﬂ

o
rlr
N

)

rie EQL'
2 L

o
l
4 oX,

o
>
>,
to

1.2.1 ¢

E
1n

H

ol

o] W4

il

2 85 AL shol A tW T S e AR B3k ek,
PYTHONTHREADDEBUG
AW, shol A e e oH 1 HRE AN FU T
Sho] o] ~—with-pydebug W= &40 2 T4 glo]oF FUTh
PYTHONDUMPREF'S
AW, sl AL AHZHE SRS Fol = Aotole AR F= A4S G
e}

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

F2 ZAEAA sho) A A8}

2.1 1w e] sl g7 et A3

211 g~

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

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

] ¥7):

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

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

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

2.1.2 FreeBSD <2} OpenBSD

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

pkg install python3

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

pkg_add -r python

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

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

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

2.1.3 OpenSolaris

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

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

o A

= T

e,

2.2 s}o]¥ H=3}7]

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

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

oy
A

./configure
make
make install

gto]l M A E o] £ E 9= README.rst 3} o

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

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

SRR

2.3 vlol #H P =9} 5t

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

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

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

exec_prefix/lib/pythonversion

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

16 Chapter 2. YA ZZZ o)A slo]H A1-L-35}7]
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24 A

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

’$ chmod +x script

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

’ #!/usr/bin/env python3

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

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

2.4. 75 A 17
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CHAPTER 3

A% 9ol A Bho] A AH§ 5}

2

lo Lo ot ¢

@ N8 > Lz
(@]

icrosoft A=A sto] W& AL S ul dotop D A= 54 T e N2 E AlFste A=

L

e

o
ol
i)
>
3
[>
1o
g
=
o
b
o

t oy oo i &

iz > B
ofo i
£ oyl

oy

Fho] 3.97}(e]) A= 8.1

AA A zg210e 2
Mg AgE SAdU T

o,
%
1o
2
A0)
%
>
NI
A
<
A
o ot
fri {m
o

a1 =5
nuget.org 3 7] | &= A <4 A 3} A| 2 ©l (continuous integration systems) 2 ]
SUEGAY 2IYES Aot ol AR 5 AT, QHlo| =2 5 9o 0] AL&A e o]

gk,

W A5 d A o 2

oo
ofo
[

E 3ol Wgst7) ol A9t shol o] H 4 s 71 A Ao

19


https://www.python.org/download/releases/
https://www.python.org/dev/peps/pep-0011

Python Setup and Usage, = ] #] A 3.9.16

31 AA A2 z2T

3.1.1 Az oA

Ul 7] stol M 39 HX 22 3RS th2 2T 5 JYFUTH- 24220 ELL 64U E HAY JAHZEEE
A Q= F 7R Y A 22 2 (web installer) 2 A2 27| 2oy, Q38 LA 845 RFo=z2 o}
SRt 2= akel A —LE:LE“(oﬁline installer)oll = 712 A 2ol BT 74 Q47 2T F o] gloy
AP 752 AL QY Adol BRFUTh 42 F HLEEE WFHE e PP e glo|
AA 5718 BRI L
A 22 ARG T, T G4 F S A9E 5 dsUn
g5 Python 3.8.0 (B4-bit) Setup - X
Install Python 3.8.0 (64-bit)
Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.
@ Install Now
ChUsers' ol AppDatatLocal\Programs' Pythen'\ Python38
Includes IDLE, pip and decumentation
Creates shortcuts and file associations
—» Customize installation
Choose location and features
python
for Install launcher for all users (recommended)
W|nd OWS [] Add Python 3.8 to PATH Cancel

“Install Now” & A &R 5}

o 2] 2} (administrator) ¥ 2 2= LUt (C BEFY glol Bl of v dk Al 28 Aylo]EV) 23 AL
2 E AR AFE A8 AES & o] AA S A A G 3

=2 d A 8kA] = 7
* Sto] o] A2} Tl B 2ol A X]H Yt
& o]l A A A o] A s Fado whek A H Ut
gtolB e g, HlaE A9 E, §14] B pip7t A X FH U th
s, A2 v & B g 7k paTH F7HE U th
« HIE 7}7]= A AR AR Al RE A H YT

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

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

- BIA A 20l 5L AT Ok &5 AHU T

20 Chapter 3. $1 5 $-o]| 4] s}o]H A}1-8-35}7)
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« ¥}-o] %2 Program Files U] 2 €] g] o] A X g Ut}

¢ Q%% & 5ol 4l 714 Windows B #El 2] o] 2% Ut}
- BA Bl A8 H A5S ART 5 Y5
« £7 ol Helelt ol E mE R A AU E £ U

- AEshe, 4 T @ e )7 Al 28 paTHe % 7bE Y o)

A AT kR 18 S8 S A5 Th

3.1.2 MAX_PATH =&} 2] A5} 7|

VEFE GAH R = Dol £ 26042 A BHF U o] olEth 1 B2+ 24 (resolve) F A] 9FaL o 2
7h g g o m gyt

HA HAY AELoAlE, o] ATHE 2F 32,0002 43 4 5 Uk FE &= “Enable Win32 long
paths” 15 A WS &4 i}dﬂ g ZIM_FJ 7] HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\

24

Control\FlleSystemoﬂ/ﬂ LongPathsEnabledE 1 & A A3l ofF gt}

o open () T4, 05 BE B Th 2] THE A% 7)%0] 2600245 7 J2E ol Sol T WBY 4 YES
oo,

9 gag

! , F7FFA ol B2 3kA E Ut
WA 36004 HA: 7

7zl et A Ao] shol el A BB g ok

3.1.3 Ul glo] A x]5}7

A2 222 U A A28 4 gl RE SAC Be 2o AE A4S 4 9doln, 23259 8 44 223
Wol AL&A AT 2& glol ofH AREA A E BAT 4 YES FUTh o YT FAL AR N BZS
W7 87] 98] ULE IA18H4 9 A4 8 5= 5]

To completely hide the installer UT 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.

e € F42 name=value® A@H YT} o7]A values WA L2 7] 5S v/ 3slH 9 0, 7| 5<
Fasisteld 1wt A= Uk AL 7P e 349 AR B2L b3} 24 ok

31. AA P Zz239Y 21
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o] & A =3
InstallAl- Al2" AA dXE 333 | 0
1Users }
TargetDir | A X] t] & E g InstallAllUsers ©f] w2} A &= Ut}
DefaultAl- | 2E A2} A X E 93 7|2 | sProgramFiles$\Python X.Y 22} =
IUsersTar- | A% tj& &g %$ProgramFiles (x86)%\Python X.Y
getDir
De- A AFE A AR XS Y38 | $LocalAppData%\Programs\PythonXy T =
faultJust- 712 A2 o g $LocalAppData%\Programs\PythonXy-32 T =
ForMeTar- %$LocalAppData%$\Programs\PythonXY-64
getDir
Default- Ulol] A= &= 712 AREAE A | (H] o] QL&
Custom- A Az veHE g
TargetDir
Associate- | A= AxE o ad o | |
Files 2& W yth
Com- RE pyIdE .pycE AT | 0
pileAll A3t
Prepend- A2 @ Scripts HAEZHE |0
Path PATH Oﬂ =78t .PYE
PATHEXT 01] Z 713t}
Shortcuts | AX =, ] =2, dHA | 1
Y IDLEC] &t 7171 & o
Y th
In- SFol A W e AT |1
clude_doc
In- Oy 2 vtol g E AAPY | 0
clude_debug t}
In- WAL S H e} etol B e & | ]
clude_dev | A X gttt
In- python.exe®} &I & L E | 1
clude exe | = A X ?j’ﬁ }
in- A= & ool ST AX | 1
clude_launcheg} ] t}.
Install- REANLAE Y 9= 2 | 1
Launcher- | 3}o] % 214 & A X gt}
AllUsers
In- #F golBe A BE | ]
clude_lib | & At}
In- HEZ A= = pipe setup- | 1
clude_pip | toolsE A %] 3t}
In- U AE(pdb) = AXF |0
clude_symbolst] t}
In- Tcl/Tk A Q3 IDLES A X3 | 1
clude_tcltk | Yt}
In- FZ golHE g H22E &9 | 1
clude test | EE A Xt
In- deje A3 HgES AAF | 1
clude_tools 14 o}
LauncherOnly® ] 2 A X gt} o] 212 o) | 0
BEo e gHRT 4%
.
Simpleln- | T F22] A UIE v &3 | 0
stall syt
imple- trstE A ULE AR o | (B[] 3l) ol o = N
?nstallDe- FASF AR 2} A o] w4 A Chapter 3. = 3-cll 4 sto]d AH8517]

scription
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pul

718, N AE AA ol AAE 283 AA S, (HE A AT P ZEZEAM) HE BH=
o) .

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

AR EAE 29 E glo] sho] o] A9 g ARE A AT 5 JEE, T FYoE wiE A8
AZE 5 A5t ol S A Sha TSk 27 5014 7} EAH 1 AFEA A2 7} 518 4 ok

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

(FAEAged st Jd4x A, A7 2FE Al 2" AA A7 A& o], AR A X
Holl st L.)

Ao = S A3 5d A unattend xmlolgte Y2 Alvd 4 =
FESS AZTYLE Fgol dEYREZ AFHM, 7 4F <AE A . dEHE g
ASH 2 A TALE Fol s Uth o] oAl 3L o] A AAe} 22 F S BB

<Options>

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

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

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

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

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

3.1.4 vz E glo] A3}

sho] o] AR /%52 7] AX me g he s EE o] 94 shobd, o] el @ /%2 A sE Ayl
Aol BT 4 YT ol 278 HotuA, Bao| Boh BE e 74 24F tel el Auw
753 BAg0] B AEY Ado] BasA gL ST oo} e BE 4 STk o heREL de
FARTZ 5 AL, B 59 AT FBY A 2DZ AA B ARG BGehE Ao] WP g8
As@EE RIS eREs Y 9y 2E & A3 & python-3.9.0.exe®

Az zzade] AR o|Eo0 = g
g o] of= ‘?l’coiolzi}qq‘

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

/quiet §AE A3t APE XS FZ 55 dFUTh

3.1.5 Ax] 243}

At slo] W o] Ax5H, x99 U+l Programs and Features & 75 £3] 7|52 2715 A G A AS &
A5 Yt Python 5= d Skl ‘‘Unmstall/Change’’E Aeste] $2) ) REg Ax gl Jdyr}
“Modify”= Al 2L W25 A 5to] 752 F7Ft AU Al At e = U th- A H A & A2 dha s ol A s
AR AL A ASHA] 9k %‘45} o] REOA = AX HaAHe e 22 R FHAS HAT F JsUh o) &
st ¥ o] M S 8] Al AT th thA] A X8l oF F T

“Repair”= @A 78S A&t AX|Hojok st BE S AL AAFH AV =434 stdS A
Yt

2

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

Al gyt

w
e,
M
(]
R
[kl
e
4
i)
N
w
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3.2 Microsoft Store 3l 7] %

WA 3.7.20] 7}

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

A A S AR eHE, AA AES 10 G o) EV} Q=4 &<l “Python 3.9 5 (&) 9 §F Microsoft Store
NS AASHI Al 2. A =3 of o] Python Software Foundation o] A A A =] 9= %] &-915}11, A X g th

shol W AL E 2, £2 o2 Sof A9 U5y 8L

rlr

it

al:
3 7] A

i —E
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nuget.exe install python -ExcludeVersion -OutputDirectory .
nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .

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

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

# With -ExcludeVersion
> .\python\tools\python.exe -V
Python 3.5.2
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ZF31: The embedded distribution does not include the Microsoft C Runtime and it is the responsibility of the application
installer to provide this. The runtime may have already been installed on a user’s system previously or automatically via
Windows Update, and can be detected by finding ucrtbase.d11 in the system directory.
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Yed mgr o] A shel A WS AR W, AR QRSB B WS WG AL 2B
% SISVt 4% =2 130] PATHS] PATHEXT 95§ TAISHE §4.8 AF S, ol = A28 14419
S AN AN G PFUTh ol WA st AL 71 A 0% ALGIHE, 2w § vhol 4l 1A
g2 A A L

C:\>set PATH=C:\Program Files\Python 3.9;%PATH%
C:\>set PYTHONPATH=3PYTHONPATHS;C:\My_python_1lib

C:\>python

e WAL Y mEol A AAH L BE £ BY A8H D], 2Ll A ALH RE S m2 e

A o,

W g 7)5 ool W4 o) B2 EWSE 712 o B of, A Zol L} BEE ) A ke 71 5 5T,
% o) 2ol SATHE S A A8 BulE 1) Sl

=
7B A HSLE Ao Z A Y, Start S F 85t edlt environment variables’ & 7 M5} A}, A| 2~ H)
2= A, Advanced system settingsS A 11 Environment Variables W £-& Z 2 Ut} o] th3} A RO A, AFE 22}
ST AFE 2L SAL F GGG ALT WS WA AFE A 5ol AL

. ﬂE—"rt AR A S A AE A o o]ojZolB g PATHE AT W] o 7] X] 2 2748
/\

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

] ¥7):

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

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

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

WA 3.30) 27}

3.8.1 x| & s}7]
e ol A

H A 36004 WA,

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

1%

AT H A ML stoje] AZE ojof Futt- ARA o2 FRED 5 9loH, A
ol oz A AFH U

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:

o,

4 27h 39 2 A4}

EEX |

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

o = |

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

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

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

AHgAE Shol W A AE AN A 4 AEEHA bt & paTHO| AHE FA18HA g o

The command:

py ——list

displays the currently installed version(s) of Python.
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2ag e

BlAE sfo]d 2T HES wEo] AT -t W8 22 hello.pyehe 39S W4T
#! python

import sys

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

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

’py hello.py

A A sho] W 2x A 2] WA M5 7} Q4 H
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& 5 Qruieh oAl R WAl B et 2ol WA T

’#! python3

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

qﬂ@%@ﬂj@]ﬂNdLﬁMMWOMﬂQﬂﬂ52ﬂﬂ§ﬂm@
TAAT FUA] TS AT AU o] 71 A python HH 2 A

rE tlo
I o
i)
L
rx
[\®)
i 1
e
fnr
L
°
k)

2 %
!
O

ol
o
i
n)
e
il
-
e}
RS
RrRe
R
N T
>,
ofo
i e
O
i
do.
é
_>|:
i
ofl y.
QL
M o
i)
rlo
N
ofr
ftlo
>
ofo
e
£
[>
1y
i)

382 AW &

2AHE FHYe] A MA Fo] 4! & A ZstH “Aqﬂﬂ(shebang)”zo]a}z M) gl 29t 7 YA 7 9
iﬂxﬂ% olFA ES V| BAH o7 NP ATHE AP S b]—E]—LH7] 98] o)) 3k A| AEl o A YulA o
AHEFE UL o] A E AR EH Y A= o A Thol Aﬂ%EE 2L 75 AT 5 9lon 919 o
1/\}%%‘2 HolFyrh

Fol ATHE AW S5 F ‘ﬁéﬁ}d

AR oE TP B e A

FW HI o2

==

A

Eds

1]

2 57 93], o] AAE AT AHZAHE

ohe 3t 24k

b S

r-{o —[O
r{r =2
o, OX
ot 30
flo FH

ﬂd_d
o 1>,

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

e /usr/local/bin/python
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* python
g Sol, 2T HES] A WA o] the3} Lol A3t

#! 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 3.700] F7}: spol A A 3 THE = “-64” JUALR 640 E W AS AT = gl oh o 7 A glo
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¢ The command python3. 7 will not consult any options at all as the versions are fully specified.
e PY PYTHON=3°]%, python¥} python3 H&H L& 25 A A x5 sto] A 3 v A2 A& 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 specifically
3.7
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etting PY_PYTHON=3. 7 is equivalent to the INI file containing:

[defaults]
python=3.7

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

[defaults]
python=3
python3=3.7

3.85

317 W2~ PYLAUNCH_DEBUGZ} A A= @ (o]® Zto] A), A= Atk AR E gderr(Z, Z<L) ol 94t}
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TR 2 A2 5L AH 0 daf A Hol At 4 AL = 5 Th site o]9e] YEE
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import site7} XD ul, .pth FYAN Y L& Q)L site REA ZFH o= A Pol| o4
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_pth 30| 9w, AP A sys.pathE A& Y-S ohe
« Aol @A) T B 2ol $ R ¥ o] F4E Tk

o 2 Aol AW E R, B4 W pyTHONPATHZY EA8HE, S| G g5 o] th&o F7Hg Ut 9%
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25 o] oF

o U148 T2 H27= HKEY _CURRENT_USERS}HKEY LOCAL_MACHINE 3}o] H B F9] o}zj o
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Agich AMEE0R T8A A2 PAAL RFOE BT A S 2 AR sys pach
of F7tE =5 Fuch (FH 3 ZE AXA iilv’;ﬂ% HKLM T} A}-8-3 2 2 HKCU = Yuld o & u]o]
2180l 2] 3414l 2.)

. 27 ‘ﬂ# PYTHONHOME®| /A A= ®, “spo| % 7o 2 Tkt 187 ?%2 H, <l jJr 12 A3
gdo] A2 E AFE5te] “A=ntz 5d”(Lib\os.pyY pythonXY.zip)< Zhol “mlo|H &7 S
EdUh stol Fo] HAHHW, sys.pathol 715 = & k9] H ¥ 2] (Lib, plat-win 5)
g Z6E 7IRvke 2 jhuth 23] ke, 4] aho| F =7} g A~ E 2] of] 2] %+ PythonPath o 4
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o SpolM TS FHS 5 QL FA ol PYTHONPATHZ} A E o] QLA o411, A 2~E ] FES
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pyvenv.cfg 3ol wlQl A3 5A3} G e A dET T F Y YEE oA TAE Y, v
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L
ftlo
o
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nE

tﬂaﬂo] A=}

e homeo] AU AE 0|1 PYTHONHOMEC] AAE X ¢tow & Q&

Az Al o] A= AL H YT
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2 ol
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o BE 20 2% A3 e 24 UTh
* python.exe B 7% 3ol tIAE|?) (448 vl & PCouild T e elofl 2] A7) oA T ene
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S AP A Y= 2 AT AA2ER Y A J=I RAFU dA2EL S b2 S E
Z2 W A27= 5HA) ol/\1,]1—/]_

o sto] o] ThE exe(tH2 Y E 2], COM< & W, ) oA 29 & o, “slo] &7 o] F 25 A
SFobA], HIAI~E 2 M4 R IL ARG ‘4“/}- JRAAEZ E“SE 2 I F2"E= FA A
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o Fo]Mo] L L 4 P HA2EF Frol Yo W (A (frozen) .exe, 0FF o] AFdE A2 A A) X
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dolHg g4 meadol Tl MEE TR AEAE AN, S 2AL The AAske) FES
WA o}
C EFT U 2R A A3 oA _pth HAE BFFYTE AL AN A= 9} 27
Heo g E A28 B A8, import site/} UEE A 9 Stsite® BA T
o ofHE AL A gt A python3.dllo]Y python37.d11S ZE3SH, Py_Initialize ()
Aol py_SetPath () Y (ZHo]%)Py_SetProgramName () < WA Ao Z T E3A A L.
e 28 =2 WA python.exed A|ZS}H7] Aol PYTHONPATHE A AU @ o223 PYTHONHOMES
AT A L.
o O] A S AL T 4 glod (o E , A7 python.exe® A A& 4= 9l= v o)),
AE=nt3 9t (Lib\os.py) ©] A4 “/] ) EJEM] U= 3}“/\] . (ZIP 3+ Yol A= A = A] A

o4l ke o] 59 ZIP 5FU & A F ol FoISHAIA L

olFA &t A2’ AR AR e o] 3§ 4313“4‘617/11 HER AFH = 7
Hop etz grsuth 287 ko, *WZMO%?H*A & Z2 WS AHE o= 7 3,
9l Utk D}E x1]°1-° Eﬂx]/\Ea]./] HEZ= ﬁ;gu}&x}sne packagesoﬂ o] 8] F ok 5 ol A, A A

Al kel 71 F 5ol o st Al
WA 36004 W7
o ._pth 3tY A YL 71351 pyvenv.cfgolA] applocal ¥4 Al Agth

r4>1
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o
[
24 oy

- ga shdde] AW PP W FAAA NEVAZ pythonxx. 2ipE F7HH T,

WA 3.65E #HA: Modules(PythonPath7} obduth otef HAAEZ Y AAH 2 E
importlib.machinery.WindowsRegistryFinder 2 AXE T JdHF Yt o] 3y
AE93.6.03 ol A WA A BA 3L A 9, FFolli= sys.meta_pathol A A o= F7}s)

B4 e

21 rlo

P B 162 7150 gt ol
2537} 24 3l (snippets) ©] EA] g T

3.10.1 PyWin32
Mark Hammond 9] PyWin32 252 137 A= 54 A& 9% 25 B duth 7<= th22 9%
el g7t 23 Utk
* Component Object Model (COM)
« Win32 APl 3 &
e YA 2EF
« OJHIE £ 1
¢ Microsoft Foundation Classes (MFC) user interfaces
PythonWin-& PyWin32.9h €7 A1 8.5 = 41 & MFC $-§ T2 22 Juich, oM 77} 48 )38 4 9= IDE
dyrt
o B
Win32 How Do I--+2 A Z}: Tim Golden
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http://timgolden.me.uk/python/win32_how_do_i.html
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Python and COM #] 2}: David 2} Paul Boddie

3.10.2 cx_Freeze

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

4

3.11 9% o)A shol At s}

CPython& 2 A ASIW, BA &8 AAdok FUth A4 e 29 228 heREdAL HA

SRR P )

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

e 2N 2o sk vl AH = PCbhuild/readme. txt S QI3 A L.

24 2 5ol o 3l A+, building-on-windows & FZ 314 Al &

312 7|e} EAF

spol o] A& ¢l = s, o] Aol A YFHE dF FHEL T AL A syt AHEAY A
FHor ddl). APHA e BE SRFO T AA T 82 PEP 115 FATFA A 2.

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

ANA ASAE Ax) 27 o] 9 Z:WE ] U3 AA| 8 A B = Python for Windows S Z2 34 A 2.
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https://www.boddie.org.uk/python/COM.html
https://cx-freeze.readthedocs.io/en/latest/
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
https://www.python.org/dev/peps/pep-0011
http://pythonce.sourceforge.net/
https://github.com/python/cpython/issues/71542
https://cygwin.com/
https://cygwin.com/packages/summary/python3.html
https://www.python.org/downloads/windows/
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cHAPTER 4

Using Python on a Mac

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

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

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

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

A F AL 5 Qe AL oY AA T} AL ULk

e o] E2 ppplications T 9 = Python 3.9 4. o 7|A o234 22 ,\—%% WA &
Ut} IDLE, 24 glol v = #9] & Y29 7l 37 ; 12| 11 PythonLauncher, Finder o] A] 2
sage BE 292 Ao g

e dlo] W A utdd golHBHeE 285 ZH YY I /Library/Frameworks/Python.

9l
s}o]

lo sk
ity
rE oy

framework. A X]7]& o] A& A H 2o 7Yt MacPythong Al A3t W, o] Al 7}A & A
< Huth go] A A3 shdof o J A8 8 3= /ust/local/bin/ol] <5 Tl

o Zof A AF3 gfo]MW W EE /System/Library/Frameworks/Python. framework®} /usr/bin/
pythonell ZtZF A X g Uth o Fol| A Ao &t off F o] Al 4R Az E oo A ALGS R 2, AT &2 75 6t
AU A A S T, Pythonorgel 4 24 51018 4€ 3 BE e, BRE] A2 T2 5ol
T 709 stol M A E ZHA Athe A2 71 Al L, A2} AR o] of 2l o] Yk 21 A X8k 2 o]
Fagych

IDLES] = 5}o] 8 A A o] A28 4= 9l £ 98 vl k7t 28 of AU sho| Mg sl AL A
ohel, o] AN A5 A 278 9 A= AR oF guth
£ 492 ERBCNA shol Aol J&thE U Aol shold ATYES AW B2 ¢o]o}

.
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4.1.1 slo]H ~2aYEF AP3}= Y

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

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

Bug Fo| A AT PEE A8 W /usr/local/bino] A AN A& Q=2 5 of Tt
Findero| /] 23 HE & A5t 7 7HA] 54 o] 5 th:
« 23 YEE PythonLauncher@ =& 13}

Al L.

Al
H
* Finder §5 F& 53] A2 2T HJEEE EE py 2IAHE)EAJE7E S Z20H90 7
PythonLauncherE A Hs1 AT HEE (& &9 ]— Al 2. PythonLaunchero|= 23 HEE
A #kah wPE S A o ki thekel 47 o] 9% U T Option-= ] 13He shuke] 2o 3l ol & WA T
S 9lom], 87 A% s Aesiel A Hes WY S Jsoh

L

4.1.2 GUIZ 239 E A 3}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.

ylo]# 3.9 A=, pythono| Y pythonws B 5 AL&& 4= 95Ut}

41.3 +4

Python on macOS honors all standard Unix environment variables such as PYTHONPATH, but setting these variables for
programs started from the Finder is non-standard as the Finder does not read your .profileor . cshrc atstartup. You
need to create a file ~/ .MacOSX/environment .plist. See Apple’s Technical Document QA 1067 for details.

MacPython 9] }o] & 3 7] ] A4 %] o] o & AA| & W §-&, 57} sho]ad 5 7] A4 A 5h7] g FEstdA L

4.2 IDE

MacPythonoj| &= % & IDLE 7}t 87 o] w}2}3 1 t}. IDLE AF&-of tf 8 £-& 4 7)== http://www.hashcollision.
org/hkn/python/idle_intro/index.html oj| A} 2& 4= 9l h
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43 7} 5ol A 3174 A A5}

27} shol 4 o 71 A1% A S 2 7P o At
o J7) A= £F Fo] A distutils BEE F3 DX 4+ JdF5UTH

« W& 77) 4 setuptools o] pip |5 S Ba) 4AF 45 A< oh, hitps://pip.pypaio/ &
FE A L.
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4.4 Maco] 4] GUI =& 717

Macol A 5o] 4 0 2 GUI -8 =219 A4 57] A% 2 744 F4o] Y&vieh,

PyObjC= °l & <] Objective-C/Cocoa Z & 49 Zofl tf gt sho] A vl Ut o] =2 dY T+ 7P g <A
Mac 7]2H2] 7] 2 J Ut} PyObjCof| th &+ A B = https://pypi.org/project/pyobjc/ ol A oé < 4 dFYTh

EZ oA GUI £ 222 ZAWE Tk £ A (hitps://www.tcLtk) S 7|WH S 2 3} tkinter @Yt} Tk
Aqua-v| o] E| B B AL o Zof &3] 0S Xl HEZ Al&= 1, H 4 ¥ AL https://www.activestate.com oj] A
W bol X & 4= JFUTH axoA DT 5 JFUTh

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

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

4.5 Macol| A s}o]|® &8 = 7 73 n)| £ 35}7]

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

46 7)e} A4l

MacPython ™| ¥ & €] 2~ E &= Mac 3}o] H AS-A}e} W AALE 98 253 A9 AHd d )
https://www.python.org/community/sigs/current/pythonmac-sig/

T o2 783 292 MacPython 9] 7] ¢ Y t}:

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

43. 37} 5ho|d 5)7] 7 A7) 39


https://pip.pypa.io/
https://pypi.org/project/pyobjc/
https://www.tcl.tk
https://www.activestate.com
https://www.wxpython.org
https://riverbankcomputing.com/software/pyqt/intro
https://pypi.org/project/py2app/
https://www.python.org/community/sigs/current/pythonmac-sig/
https://wiki.python.org/moin/MacPython

Python Setup and Usage, = ] #] A 3.9.16

40

Chapter 4. Using Python on a Mac



CHAPTER D

HA 7)<} IDE

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

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

* Ellipsis LH S AF,

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

4927 =H S Th

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

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

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

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

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

=2 53291 bytes, bytearray, array.arra
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+27 715 QU ARETT 2714 ZR0, Ag] S48 ZASE Fwc

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

>
)
o
ot
T
O
fnj

L
:;
j‘:_l‘
o

[/
oo N, N °
flo o ok

contex

-~
g
o
=
S
g
@
=

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

Ut e =28 A sl W R, A4

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

context variable (31 €l

99 e de e

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

i) 1rn
L
Jm -l> rE

O - N
do e WY

210 g oy 12
L T

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

rlr
o G

o ARt}

AL, 0014 A1

‘
-

,4
_(?L
rr
r4>

b ol g

[o}

12
‘Z J}E

iy
22

o

f

2

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

=g sk

CPython 3}o]% =& 72

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

=y 7} & wf 8o “CPython” ©] 7\}%5‘ Ytk
T ¥, B5 @wrapper wH S AHE T T Wgtor A8
Huyrth Eﬂ:’fﬂ o]Ele] &3} o= classmethod () 3 staticmethod () YU th
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s ole B wA Al BHY BYUTh TS F F5 A E v oz FSFIh

def f (arqg):

f = staticmethod (f)

@staticmethod

def f (arqg):

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

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

U223 HE 9 WA =S of gt A 3F &2 descriptors W T] 23 H E] AR oF A of] U3 Y Th

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

dictionary comprehension (€ AU 2] A3 A) o|Eg]Eo) J= 24 AU LEE A s 274 g2
gy E ‘ﬂ—ﬁ-‘d}“ VA3 ¥, results = {n: n ** 2 for n in range(lO } Zkn **
20 1339 7] n& 3= gAY 2 E A E U th comprehensions = X3 A] L.

d1ct10naryv1ew (‘:4/\:]1:]1"/]—.‘% ) dict.keys (), dict.values (), dict.items () HAE7} B8 F+= A A
< 944 e feta FEUh o) A2 9AY e FEE g 54 A §& AlFst=d, 9A
Qel7l WAE o, 37k o WahE W AT EAUT G4 HE BAD AER o
list (dictview) & A28 U th dict-viewsE B AL

docstring (F2E¥) =, ?J—’F, 2o A A 2l Yehe A4 B HE. A ETHAYE
rq]%-‘%/\];]x]u}, Aopde ol o5 AAFH o] R UL, T, BEY __doc OEIHER 4

FUth AER2AAL 53 AT 5 UOBE, AN AYAE A FHAL FLEAUTH

duck-typing (%] B}o]3) 202 AH |25 7Hl =4 ddstet] AA 2 §2 HA e 22y 28
4 Al DEd] A=Y A ERREZL ZEHAY AR UTHC AT Kol 22|43 A
W e LPh”) 543 Al AEsoj~E FxFoem, T A =L F A A A
sadomn gAdE AN £ g5yt | Bol Y2 type () it isinstance () S ARSI
£ 9k (ﬂxl“&, g gto]sgo] A loj 2~ Self s 2 BHad 5 Qlgoll frelsl o duth) thalel,

—

hasattr () AANW EAFP =2 a8 &1t}
EAFP 352X t}= &4 S 31 7] 7} 4 t} (Easier to ask for forgiveness than permission). ©] £3] & 4= 9l = 3} o]
/Vﬂ iT;] /\E]'E]E,‘%H]' 7]14—01 E] E-/] ZZHE 7].7(-10".5_7_ 17]_;(-101153111] (#]94%1]_{_:'\_ D]— O]

2830 wWhE AE YL B2 tryQlexcept B EAZ EAX AP YL o] HlaZY %Cg]. Fax-1 R
W2 Adojoll A 2k AFR-H = LBYL ~BFd 3} th vl g Y T

expression (2@ 4)) oJW gro g Fafd 5 = AU 27 vt 2E 2d58d, 2d4L2 gHE, o F,
AEZRE AN, AL B ER 22 3 EHFE R 4SS Fot S8 AUtk b B2
Aolet Eﬁiﬁﬁi, RE o] FAEE AR AL obdUTh whileAH, FHA & AME T
RE T EC] %1%‘4‘4- o Q) =3 F oL, x4 o] obd YTt

extension module (23 2 E) C U C++Z ZAH ZE ], vlo] M2 C APIE AHE8| A 4 o]} AFg-2} 7

=9 A% 283 T

f-string (f-E24) '£' U P & o] A EAY e HEES F8] - AG olgha L2, 20 EA Y
2812 o Zure] ) PEP498 BAS.
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file object (s} AA) 312 A0 th3) Y AFH AP(read ) Lhurite ) 2L WAEE)E et
7). wgo] A W ol whel, 5hel A7 = AR A3 e shedoli b A A B4 A (o2
Sol, BF 428, A-W = w3, 27, sholz, 55) o th3 AN 2E FAL S A&k 3 A

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

AAZE A RF Y AAS o) AUtk 2 (raw) vl U 2] 52, 9 3 E (buffered) wo] v 2] 59,
A2t sl ol£9) ARGl Lt o mEelA AU AL AAE WEE AL AL
open () 48 & AU

file-like object (3} 7 2 A) v} 24| o] v] 53 T
finder (3}1t]) dXEF RES A =] & 2o A =3H= AA.

o] 33. o)|T 8 T 2579 37 Y5 U T sys.meta_path 9 A AFR M= v EF A & 3ol T
2} sys .path_hooks .\Jr A AFLBl= A2 ol E g kol

t] ZpA] 3 W &2 PEP 302, PEP 420, PEP 451 o J-&Uth.

floor division (4= YA 713 77k A42 Wt 304 YAl A4 UxAl datats // ok dE
sol, ®Aq4 11 // 4 g2t AL AT UL 2,758 = 4 Ytk (-11) // 47F-2.75
£ U9 @ -30] Fol $2)aloF Gk PEP 238 BA2

function () 557107 o)l & Fel & Aol 46 A2 ol g9l QoA F sled,
vit] o] Aol A2 £ g5 Uth w7l A 2 v A = &) function A A E B A Q.

function annotation (4 o] €| o] A) = w7l H =) W13} Zhe] of - H| o] A

P ol mHo]de AMA O R P U= 2 AFHUTH o § T, o] 5+ F A int AAE ol
S Ao 7ohE 1, A0l int W e E Ao AYF Uk

&

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

&4 o] = H o] A B L function Z ol A Ao}
o] 75 A Y3 W4 o] = o] A I} PEP 4845 X314 2.

_ future__ A future statement, from __future__ import <feature>, directs the compiler to compile
the current module using syntax or semantics that will become standard in a future release of Python. The
__future__ module documents the possible values of feature. By importing this module and evaluating its
variables, you can see when a new feature was first added to the language and when it will (or did) become the
default:

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

garbage collection (7}u] 2] 7)) T AM&5| A] b= vl 2 2] & wbddh= )
38 A BE 4 9= 23 A £ A7 E E5) 7w
gc &S AMSA Al =+ 5

generator (AU & o]&]) A2l ¥ o]E e olE & 2Tt &5 I T-AH Holed], 489 =
UHE=yield £ d ‘%E Fdotte Hol vFuth o] e for-F2E AFE S AU next () T2

3 o] shuba Al 5 gl e,

HE AV o] E 4 %ﬂﬂﬂﬂhﬂ%%ﬂ]ﬁLﬂﬁwﬂﬂﬂﬁﬂﬂﬂ 7hel Ay ek o= s
o n) 7 BEahA) e AP 2 MM 23S 9AUTh

8

generator iterator (A1 o E] o€l @l o] E]) A1 &l o] E] @47} vhE= A,

47
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7Zyields AN Ao AP e FTaT, 1 9A9 (A W55 BEES %Y
A% e 71Tk A el ol gl o g alolE 7 AAE W, md oz B Gt (S S0t A=
N Aae 4ok o gy oh.

q.
A% A bR i Aol Hlol $r AW EAL AY HAUTh AYT EAANL SHA FHE A D

HEL WE AT

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
generic function (A Y] 8] 3+4) 2 AAS A2 02 FJE O3] £ o8 T2 A" T s 1

oW FHo| ASBAL T an A Lol Zel 25 AU
A= o2 2] 8o]F 23} functools.singledispatch () Bl Z @ o] E]} PEP 443% X A 8.

generic type (A4 2 &) A rype that can be parameterized; typically a container class such as 1ist or dict. Used
for type hints and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.
GIL Ao olg=zg g & & HAL

global interpreter lock (A< ClE| Z2]E] &) 3 Hol| 2 & 5112 A =7} ufo] M vlolE T = & AYPFEE
8357 )8l CPyon A2 E17F AHEHHE WAUS. (@ict? 2L LB URFES TPak)
AA) B o] ZAH 02 FA A 20l B3] HASHE S ¥HE 0] A CPython 7S B 3HA] BHE U Tk,
JE =z H FAE F 1 A2 JHZYHE v =37 A v+ U4, s Z2 M A 714

A BB B 22 3 g ok

EEE BT ALY T, ot ohy 2
=

To: ]1__ b
HAFUTh =3 V05 & wf = 34 GILS vhgd gy th
E

EZIL)“AFHEY LR —,‘?_—(free threaded)” 1 E] Z 2] B & W& A}k
ste AAY Y2 e o)A X, EF G Z2AA B9 s AsHr sl Wl AUt
o] 45 ol E FHotE AL 7S 4 ERSH el A vxl H]*‘lol O SolZ 2er AR

hash-based pyc (3l A] 7|4t pye) F- 23S FE3}7] H3l D L2 5L o] FHE A Al7to] ofd A& AL
3= vlolE F = 7] A] 5} Y. pyc-invalidation & FFZ 314 2.
hashable (3| A] 7}'5) AA 7 448 1 7“’] tﬂ%]'z] = A ZEE 23 (__hash_ () HIAE7 L3 Th,
o2 A2t ulaE 5 9le ‘ﬂ (_ WA =72 83T, s Al 7}—‘10}3}3’- Yt Zoha va
== Al 7He st AA =9 Al g ‘o 7L°P°F Yt
A 7B AAE 9V E Y 7 J T W E AT 4 QA sk, o] AR TR E] WRF
O 2 A FES AHE-BHY] Wi Y U T
R sto] 2] B WA AAE2 A 7FedUTh (BI2EY 9498 2-2) 7 AH ol V&2
227 ) oh; (52 o]} frozenset 2-2) 2 7B o] 52 159] 8 2 o] 34 7b3 wjut 5 A
7Fe@UTh AFSA Z o S A QA" A AR E2 7R AF 22 A s FU o (A7) AL AlS)
StalE) EF tha ol vlaE 3, siA R id () 2 8 ol g Yth
IDLE 3}o]#-Z 9]3
7]

t 53 7 37 (Integrated Development Environment). IDLE-2 3}-o] # o] 3% & nj] 32 o]
wete = 71229 BR 79 AE = e B4 YUk
immutable (B1) 1449 g= 2= A4, 88 AAl= 24, 249, FEe EFUh oA AR =2 W
42 lsuth A g2 ARt A AAE DsoloF gt WA eb= s Al gkol 9lofof sk
XM T8 TS FUh | =0, 99 7).
import path (Y2 E &) 4= 7" 92l 7 A2 E & RS 37 s At FaE (Ee F 2 dE
2o BE JEE =5 o] F2EY] F52 HF sys.path 2HE FuTh A ¥ A H 3] 7] 2] 9]
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importing (Y EH) & 252} shold T=7} T} RES) Foln ZENA AL 5 YR S A
importer (Y £E]) EES 27| % 513 2= 517]% sk AR; SA0] 51old o2 = ¢ A YUTh
g AEzelH g 21 e, AN ZEZE A 24T} BR4

interpreted (QJE] Z2]E]E) Hlo|E F & AL A 1}
2519 Ao} 7} ope} Bz H AojdUth o] AL WA Ao A AL WEA FIE, £
Hade g ARY 5 Ak SQUth 1 2eade & 488 AAH A= AR, Az
Aot BF AT dolurh e AN G 715 25U U8 E £ wAle

interpreter shutdown (QJE]Z 2] $85) TE et S W& ulf, slo| A A=z E= SESH A 7] I
Yokt BEolLh o e 1A SRS R TEET 2L BE BFH ALES WA H o v
w74 577§ ol @) W 2T Th A8 A B o) 515 AL weakref 2 o] 9l mESo] A9S
AR D 5 etk 2 A7) B AWE T L hFe o] 9 5 W & g, 10 o 25
EAEEC B 753 A & = d7 wE Utk (Est o= ol B REolU AL FAEYUTh
SlHZEEH 289 2 Yo AYE = npain BEONUAFIHENAHFS Z Y= AUt

iterable (o]E]3] ) WHES S HA R 2= 5 Y= AA. olHEHELY 2= LE (1list, str, tuple
Z)ANAA Y5, dict Z2EE A FAAFE, 9L AA &, _iter () YAEAAANEE 7+
St __getitem_ () HIAEE WA Zt BE

[e)

EEECET EREIEN |
JEEEL for 2xo] AEE 5 9T e
A28 5 A5 o HE B AR WGBS iter () of A
SEUD. o] JEHEE 5 AFL B W AXE S #
RESiter() 5287, olHelolE AAE AR e Bat °
22 Al A AHEo R s, 228 £ 59 ol E o] E S [HolE o] & Qe WsE W
olelello]el, Al AL, A o8l £ HAR
iterator (S| El o] E]) tlo]Ele} AE L B AA. o|HA I __next_ () MA=E WEAow
T2 (L WA B4 next () 2 ADoY) 2EHo] i FEES etz SelFUTh o of
o] Hlol B 7} 912 w = thAl StopIteration o9& oAUtk o] Aol A, ol& & o AA =

3 (zip (), map (), *-

)
Ag=, 2 AA ¢ o]E ol H

2
o,

T
filo
>
ofo
ok
2

AR, 0]39 RE  next_ () WAE 2L StopIteration o8& Al &2 7] 7| vk & th
e o Bl & ol HH ol A A& EHFE= __iter_ () WAEE 7HE Z o] 875 7] o], ¢]

Elglo]H & o]E g8 o] 7| % 3t thE o g B 5 S WolE ol 9] oA AHEE & lFUTh
T2 el o W olH o] dg AEshe ZEJULE (list Z-2) AH oY AA= iter ()
g ADS AU for 2ol A28 wulth A o] Bl & o] E] 2 w5 Ut} o] & AL o] e & o] E] o T3l
A aystke] Al sk, Ak o] B g ol ol ARg-E ol m] 23 o]H e olHE S FHAM, Wl AE YA H
H oA w5yt

typeiter of] & ApA & W-8-o] AHY]

s

=]
key function (7] §+52) 7] h4 == Z 8| o] A (collation) S+ A & (sorting) ©] L} Bl & (ordering) o] AF-&=|
FEsHFEZHEYYL & 9, locale.strxfrm() S E2AL SR FAS W= FE 7

whe o A Uk,

o]y g =77t R A5 o] AEA A Ao A AL Fol A F Aol st7] fEl 7] TE welE Ut
o] ZlEo+=min (), max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () ¢ A5}

o

e e

7] &8 HeEE dE oy BHel dHUrth o & 9], str.lower () WAEE Aoa 7E gl
AES s 7 FF2 ALE S A5 UT tdH o2, 7] 4+ lambda R A0 E BHE £ 5 Q=
o), o]d AYdYtt: lambda r: (r[0], r[2]). E3h operator BE-Z Al M 7] & AHAE
AlFgUTh: attrgetter (), itemgetter (), methodcaller (). 7] F4E WE T AR 3= B

) 3t o]  Sorting HOW TO & H A 2.
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keyword argument (7] 9] E 21z} 212 & B M 2.

lambda (Feh 527 1) gko] AL bS] 84 o2 P4 o) F gt Ak B4 I F4E W=
= EWHL lambda [parameters]: expression YUYt}

LBYL % 7] Aof X 2} (Look before you leap). ©] T A~ElY L T Eoly 23] & 317] Aof]l HA|FH o2 ALA

BATITh of A EAFP A2 oI 3, B 12 2] 242 5 Y A0k

T 7oA, LBYL § 2 “H7]7et“H 7] 2ol A 202 WA 2 A8 ¢ dsUTh

£9], ZE if key in mapping: return mappinglkey] & FHA} &9, 31X 2 23] A,

2 E7} keyE mapping| A A ASHH A& 5 5t o] o= Fo|YEAFP AW <

o zx s dE & AFYrh

list (2] 25) U3 shol W A9, 1 o] Bol = B8, 4ol o3k A4 271 0(1) o) 7] wlEoll, A4 Bl Ak
(linked list) 5 TH= T}2 9101 2] ¥ Q3 §AHE U o).

list comprehension (2] A& AZ | H) A AL Q45 AR
FE= 72 Y. result =
0] = 0014 255 Abe]of 9=
e AT 5 gFUth AFoH, range (256) o Yt BE 247 Al B

loader (2¢]) 52 ZE3l+= AA. load_module () o]Eh= o] 52 HA=EE
E 9ol 7t 285 Uth AT U L2 PEP 302 &, 4 o]~ Z8 2 &= importlib.abec.Loader
E HAMQ.

magic method (W] 2] WA =) 5= v A = 9] vl A A 9l v 53k 2

mapping (W]33) 99| 7] 23] & A9t Mapping ©] W MutableMapping 4 Wl o] Fef & of 217 H
HAEES LHSE Aoy AAl. JEE dict, collections.defaultdict, collections.

OrderedDict, collections.Counter & & & Y5 Utth

meta path finder (W€} 2 3}Q1It]) sys.meta_path o] Aol FF+ sl Weg A& s+ 4=
AEg] 3 2 #AE o Q7]+ AT Ut
el A2 37 £ = HAEE A= importlib.abc.MetaPathFinder & X ¥
Yth

)

o2

Y
[y
Il

1)

> L2 0 N
ofo i it ofy

SRR EEEEEE RPN s

'{:#04x}"'.format (x) for x in range(256) if x % ==
TFE9 1675 (0x.) E= =

¢

B

metaclass (W e} S 2) S22 S FHU2 A= FH 2 o5, Fda My g, vlola FPaEY
EEZ2Z 5 Uth HE S 2E o] Al QAALE Wropr FHPAE vtE= A Ay g2 A
Ay 22y Ao EL 7|12 TS Al eyt FJo| WS 5HEA Bt AL ALH v E F
2E2 WS = JdrkE AUt gRE AP A A= o) T/ A R A 27 AZ o, wE
Zae AY3a ol A S AUtk oJEZRE AA 2 27 (logging), ~H = HAA 2
F7H AR AN 22, ASE I EL o E Fdo A S U Th
metaclasses 9| A ©] ZpAI S W8-S 2S5 5 Ut

i =
A== A AR QAL (HE self gt B 2 Ad2EH2 AR E AHULh - S 549 27 =

259 £AYY 23 |2 E stold A e Eofl AbgE are]E2] A 7 W82 The Python
2.3 Method Resolution OrderE ¥ 3 vt}

module (&) 3}o|H T =9 2 A3 9 & FF3te A RES 499 sho)A AAES HE o5 510
ZSUth EE2 g Aol o stojH oz 2T
72 & HA L.

module spec (RE 2¥) RE S ZTdl=d AISHE dXE #d JRES F2 e olF &7

A8
importlib.machinery.ModuleSpec & AX2HEH A,

MRO WA= 24 =4 & BA L.

50 Appendix A. &3


https://www.python.org/dev/peps/pep-0302
https://www.python.org/download/releases/2.3/mro/
https://www.python.org/download/releases/2.3/mro/

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

Zelzol s Be A5 E 9L 5 dguth
7

time.localtime () os.stat () 7} k33t gk 23351, o] Ao vd e EZJ Yt =
o2 o= sys. float_infoY Yt}

>>> 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

dEIE FE22 WAF R o) gyt =, tupledl A F&3la o]l B2 T & A3+
At FH A2 YR UJE FE2S WHE F A5tk ogst FHdaE A AAZ AU HE T
collections.namedtuple () 2 W& 4= JHFUTh T} 7HS A A Y WZ ULdE &
oAM= S T gle 2 /A FUHHAEE S| E Ut

namespace (°]5 57H W7 AFEH = A4 o) TS gAY 2 TAFE UL AAd SHE o5 51
(WA= oA ek olyet X, A, WA o] F 7] dFUTh ol F T2 ol 5 TS LA A
EEAS ANYETYULE o9& E9], &4 builtins.open Fos.open() 2 159 o]E Z 7o 93
TFHEAEAYLL £ o]§ ¥ o BREO| FFE FHIEAE BYA A M5 AAT 74
HEA 228 &Y 9| & 59, random. seed () E= itertools.islice () 8t 2 W 1 &4

s

Egof o8 3= 3leol B YT
LA A H |7 A =2 e o] &R 7] 8= PEP 420 9 7] A]. o] &

m t
namespace package (°]5 &7} 3 7] A 4
A AAZE e 5 AL, 58] __init_ .py 3ol fleng A4t 974 &=

B A 2

e UL

2E T HAS.

nested scope (5 HE 23 Z) FH ZY oA HFE FR3HE 58, ol & 59, thE T4 Wi olA g4
FHY 23z RAcEE B2 5T

et ol dE M ES AT A5 YTh
B oY HA Fethe Aol S8 oF . A9
7R, A9 AeEE2 1Y
B iR =

new-style class (5+ 2€ld ZeEjA) (2 & 2 E
S 2719 FolAH HAdAE 24 FoEY FHaT
__getattribute_ (), FWL WA E, AHE WA =9} 22 sto] N A F
& AddFUTh

object (A A]) e (JEZFHEY 3D

package (7] 7)) A B REE 0|, A7) =Y
W71 A& _path__oEHE7} & do| W REYYTh

At 7Aool & B0 AAA £ BA L,

parameter (W] 7 H) FH (BB HIA E) ool A g7}
St ol § B2 dEH. oA T/ ARSI A5 YT
7

-Z1 9 & (positional-or-keyword): 9] x| 12} U} 719 & 012} 2 A=
1Z210] 712 e viZi AUt ol & S0 vkl Al foo 2} bar:

def func (foo, bar=None) :

o

9172 2 4 T o,

-+
3.
rr

o
PR
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« 912- 1% (positional-only): 9| A= ABD 5 Yt AAE ARFUTE 92 AL WARSE
S Aelo M MS B ) EAE 2 et n 1 F o] A28 4 AxUT) ol E So] T2 A

posonlyl 3} posonly?2:

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

N

19 =-A & (keyword-only): 71 EZ2 W A FE 4= A= AAE AZFUL 7| H=-AE w74
= g Ao o] i B0l A] o 6}‘%4 ZHE- A ARy E D2 234 T
T AEH UL A& Eof, th2 ol A kw_onlyl &} kw_onky2:

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

o 7hH- —Ail (var-positional): (F+-2 W) 7§ A 4=Eof] 2 A o] v] ‘:‘*0}—047‘1 A A= B&#) AlFE
A AR AAES] Ao AA2E ARZFUTE o] w7/ S v f S o] Fof * & kel
qu/q Ao)d ¢ AdFUth A& £ thxoll A args:

e

def func(*args, **kwargs):

« ZPH-A A E (var-keyword): (FE WA A5 S0l 9|31 A o] ] Wo}E ol A 7 9= ol A S ol B
AFE 5 At A A% ADE AAES AU ol & BN S w AR o] Fof <+ 2

ool £ o1 4] oD 4 U Th o E Sol 919 ool A kwargs.
AR A E A AAES 98 /R oh ek AE Aol AL B4 AAES AR T S+ AU

=
O_]X]— Lol 3 &5, AL} v 7 H 2] Aol of] L} 2=FAQ A&, inspect .Parameter 8|2, function

rf

mMaMﬂﬂinﬂ)@iﬂ ST 7 ARE B RESS 27 S8 Tt dwE 4w Abe) shel

X]— A

path entry finder (F 2 N E ?'/] -L} t]) sys.path_hooks 9] 9= ZHE(Z, AR dEF F) o] EHFE
ey ], Fo 3 4 Eg 2 RES =S 41 dH5 Utk

AZ AdEg el Eo] +H= WA EEL importlib.abc.PathEntryFinder o U3y}

path entry hook (A2 QlE 7] £) sys.path_hook FAEQ 9= ZHEQAU, EAQ A2 ANED A RES
Ze=HSdn Jdud 42 dEF 3y & 85 Yth

path based finder (F 2 7|9 5}Qlt]) 7|2 we} A2 3t & F 3old, Y¥xE A2 A BRES 25

U},
path-like object (B2 F AA|) 3t A28 A2 & ‘/}El'lﬂ% AA. BEF AA = A2E YEFHE str Y
bytes AA| o] A} os.Pathlike T2 EZ S F3 3= 7“741‘?:]‘4\?]- os.PathLike T2 EZ S A Y

She AL os. fopath () B8 SEHA str Ubytes B A2d A2 WEE & Y5k
th Al os.fsdecode () & os.fsencode () = ZZ str Ybytes 235 BASH=d AFRE 5 9

Ut PEP5S192 = YH AF YT

zy

PEP 5o] 4l 7141 4] 9k PEP sho] @l AR U E| o] HE ATt AL sho]fl i 1 mz Al =t 87
el A2 75L Agat AA BA T PEPE Al hE 7 5ol that BA 7% A R 2AE

Algsl oF e,

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

portion (£4) PEP 420 ol Al o] st A9, o] 5 &2 S 7] A o] o]utA]3h= 3tte] A g o 03+
SHAdE9 A& (zip Lol AR = 7;\]5— 7FHs gy o).

positional argument ($] 2] Q12}) 2Ix} £ H A Q.
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provisional API (23 API) 74 API= & glolBe 8o 34 S84 B oz HE A23 Add Ay
th QI 3| o] 28] & W37} o A A= AW AR A o] 2hal B A H = §h T o EAE o] 8 sttial
AT H B A T80l FAHA e HA ol dojg = AsUth I HAS S8 Ao
oAl = b AUt —APIE 233517] Aol X Sista 2284 2 o] ¢ad 3ol vk
dojd A g Yth
A AP A 225, 37} o] FAHA Fe HABL AT o2 gAY YT EE A8 H
TA =0l s A iﬁ“é% Zl?‘f}% A Foe BRE A=t Adg Yt
o] Aal= EF ol By 7 LW A Fo A RE A Lol T IS A g AT £ IYEE

Sl o 0.0 PEP 4115 bR 1T

provisional package (A 2 7] x]) &4 API & BA L

Python 3000 (z}o]# 3000) T}o] 1 3.x ¥l Z 2hole] W (A 3] W) Z 7} W u]#f o] o] ok & A Aof BHS o]
o]Folth) o] 2= “Py3k” B o 27| & 5“4“/}

Pythonic (s}o]The) THE Q10 5ol 4 AuHA Q) A dE-S AH§al A SLES 785 T4, The] A Qo] of A
AR AT S = ol A E L Fh7kol d2e ofoltjol i} T %  SHOIHOIA A o
JEle for £ A8FA N ollEl B RE 242 HAE AYY L) che UE ool L old

o] T o] o, so] Ao o %3t7] ke ABEL th Aol 57t LB 2 A= Tk

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

H 2538, sfo| Mk W2 o] g5yt

for piece in food:
print (piece)

qualified name (J 1315 0] 2) RE A A2FZ oA REO AYH Zd &, T4, A= o]2=“H 2"
EHOAFEF R FEH o] 5. PEP 3155 ol AP Uth H A9 &5 a9 A%, A+3=
O]%% AR ol ZH Ut

>>> class C:
class D:
def meth (self):
pass
>>> C._ _qualname___
YC’
>>> C.D.__qgqualname___
'Cc.D'
>>> C.D.meth._qualname_
'C.D.meth'’
RES 7t 7 AE w), A8 AFBD o2 (fully qualified name) & BE HB N7 A5 23
A BEE 7= ﬁii 2 o5 Yt} o & 9], email .mime. text:
>>> import email.mime.text
>>> email.mime.text. name_
'email.mime.text'
reference count (= 3152) A Aol 3k =z 74 A Fx 3 "7}0 © g "oz, | =g 7} vhgdH

Yt Zx 3 “lz— % AutA o & sto|H FEof = E 5 X] = AT, CPython F+d 9] 4] 8 49t}
sys E’-%% A AA L FZ I4-E EBFTEgetrefecount () = Fo gt}

regular package (47 $71X]) _init__.py LS £Fot= tHAH L} 22 A5 QA 3l 7] 4.

b7 A = BA 8.

Jlm

°l&

ol
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_slots__ FEA YR A, A2E A EYRESS A TS vg Adsta d2dA g e E
AAToZHN W R E Asle EFE FUTE 7] 7= AR o] Hla Y2 St A AFS-3H7] 7
Z 728 Ho|gA, W2 o Hl1Ad 28 22 T oA WE F AAHAT Y= EEHI HLE
st sk Aol E5UTH

sequence (A]F2) __getitem_ () SF HAEE 8] A5 AEAE AL SIS 84 AMNAE 2 P35,
A2 dolg 58T+ _len. () WANEEAYS=olHYE R WA EAES YE R,
list, str, tuple, bytes 7} Y5 Y Th dict =3k _ getitem_ () F__len_ () € A YAl

t & =
z3) o A tAl 9ol B 712 ALR 7] fjFof Al@AaTtol e o g HFH k= Ao Fo
sf| oF T o

collections.abc.Sequence A H|o]A Fe|AE_ getitem () I __len. () S oA &
A Z2B3 AEHo]AE AF=d|, count (), index (), __contains__ (), reversed_ ()=
F7 Ut o) & Qe o] AE T3S S register () EAMSNA YAH LR SET F UF

et

set comprehension (3 AZ 2| A) olHHE J+&= 84 AAY dFE At 2348 F2 I &=
35l= A3 Y. results = {c for ¢ in 'abracadabra' if c not in 'abc'}E EXA}
gdol A {'r', 'd'}E WA YT} comprehensions2 FZ A Al L.

single dispatch (A2 t] 29| x]) F+& o] slte] QAL Fof 7|2 A== Alvl 2 T s 29
FEf.

slice (&glo]x) HE A Hn o AR E £33}
t} variable_name[1:3:5] A9, []
A2AYE) B7|HS WREAHOZE slice AA|E ATt

special method (5 WA &) Tlo| o] Fof o] A4S, QA 22, Ad T u] FAIFOZ TEF = HAE.
ol MAE+ F /Y HERE AZEL Ex=
TAE TEA JdFUTH

statement () TF> A E (ZE9 “EF (block)”) &+ FEYUTE 82 234 o AL 79
EEAESE oY 7HA 2R E FY st Yt 749 if, while, for.

text encoding (2] A E 157 YJ) A string in Python is a sequence of Unicode code points (in range U+0000-
U+10FFFF). To store or transfer a string, it needs to be serialized as a sequence of bytes.

ol

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

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

textfile (J2E 519 str AR E QL & e 91 AA. $F, G5 32 A2 £ vlo|E A
O AERE A2 Bl A H S AFE AT AE U9 RE AE BE (1
= 'w) 2 49 99, sys.stdin, sys.stdout, i0.StringI0 9 AAEAE & 4 9IH T

el EQR A 8 91 % 4 9 5L AR el A vlo) el 59 & gasie
triple-quoted string (3% WS B ¥#449) WS E ()  4L0EE () A A2 A 24D, 19 0}
& SR A A0l Gt 7152 AFHAL AW, of & 7R ol oA LB} YT
o] a7 oz 54 e AL R 2GRS BRI o] 3T 4 YL R 33, A EAE 24
FnE ole] Zol AW 4 Yivl, SAEYS L ul 53 2R dFU
type (&) shol 2 AA|e] YL a7 o] oW S5O AAAAE ARFUTH ZE A= Fo] A5uTh A9
B class_ oEPREE AA2T S 971 type (ob] & 9%y

]
_?L
2
rCI
il
2
N
rlr
oflt
lo
ot
o

type alias (& ol dg]o]x) & A z}e] of
Yo dgojae g JEE destehe d F8F U o

il
il
ne)

54 Appendix A. &3



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

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

£ ohe s 2ol o 97 94 BE 5 A&k

Color = tuple[int, int, int]

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

_,4
P

o
<
3
'_l
o]
Q
i)
1
e
=
=
[+ ]
=
it
2

SRRy Fz3HA 2

type hint (8 =) W4, Ses o =2l HE B P4 vl w4 L ukek gho] A s £ WS A Qs o]
o] M.
B SlEs g AFeol o} Sho W A ZAIE A= LT ShA T A W B4 £70] §-8340) IDE
o mE 9 B AEL L FHUT
A A5E AL, A W, s oJENHE D F49 J AEL typing
get_type_hints () %/\}%0}04 A AT 4 dHUTh
o] 7]1%5& AWt typingd} PEP 4845 F2SHA 2

universal newlines (—n—b]H']’“ 97) 2H 22 AES BEF 29 Eo2 A4S, HAE 2EH S 34
St T Y2 A& '\n', A== A "\r\n', Y T EA] _t]_—gﬂ N\rt. 27pA el
A-g-oll F8) A& bytes.splitlines () #ukolL]el PEP 278 9t PEP 3116 = H A &

variable annotation (H4> o] = H|o]H) M4 = Z g A o] EHEQ o] - H o] A.
o o

M s 2daoE F/H:%E‘ﬂloiﬁ—iﬂ olde gl g2 A8 AFd Y

class C:
field: 'annotation'

M4 ol Eol e dubd o o ER AFHUTH: o & Sol, o M4t int 22 M Aoz A4
Utk
=]

count: int = 0

W o] i H o] A B2 Al A annassign ol A] A % g o}
= o] - E] o] 4, PEP 484 2 PEP 5262 X 3}

T ]|
virtual environment( 7143 317) Shol W AFE ALt S8 =7 o], e A2 Hlo A Ay = THE b}
S ZE2 WS FH o ¥ FA oA, FHo]H v JH7] 11'5:% AR AV g ol

(]
a.
2 d

o)
3

venv & HA L.
virtual machine (7}3 7174)) £z Egojvto g Ao H AFE]. sto] o 7H} 7| A= o] E I = Aot e 7t
25 o= n=g AP

Zen of Python (s}o] A 7) Tho] A T A1) Qele} BHSe] B2y

B, Aol 2 ol sl ot AR o] £ ol
AUth o] 2L U3}y ZEEEA “import this”E g3

EE N
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APPENDIX B

o] A" A= reStructuredText A0 A ThEo] X o2, gto]x APAE sl SHs] A 24 A8 7]
Sphinx & AR5 U th

A A Q) o] 2 913 £ 0 ML slol A A &} npR A 2 A Ao 7 AP BALRLe] =8 Ut 7] ods
Althd, Zhof W o] o) 8 A K 3= reporting-bugs 3| 0] A & F Al 2. M2 AEE 7\]'?(]'% A 29
ek

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

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

W
—L
A
o
%
ruE:
_>a
()
ok
rot
X
il

e Abgho] sholHl Ao, spol £ gholHejg] ¢ polH A A 7l F T 7)o xpe] FE A QA
B2 22 glo] A A u Z 3] Misc/ACKS & Z23AAA L.
stolo] o] B AYAE ZHA A AL sho| W AFYE Y d83 7o 4t — ZARE Y o
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apPENDIX C

>

oA A} 2ho] Al

|"..|.4

C.1 2ZEY o] Ia}

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

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

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

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

EEIEC IR E§A [ GPLEEN

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

13~152 |12 1995-1999 | CNRI ves

1.6 1.5.2 2000 CNRI no

2.0 1.6 2000 BeOpen.com | no

1.6.1 1.6 2001 CNRI no

2.1 2.0+1.6.1 | 2001 PSF no

2.0.1 2.0+1.6.1 | 2001 PSF yes

2.1.1 2.1+2.0.1 | 2001 PSF yes

212 2.1.1 2002 PSF yes

2.13 2.1.2 2002 PSF yes

2.2 o] 2.1.1 2001-& 2] | PSF yes
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Z3: GPLY 238dH =
2ol 4l = GPL} 2]
53 gho] fl = Tho] W}
ek,

2] 7} GPLE slo] W& Wl 23t
WS 3 anz EA du
PL 3ol &3 8 Th 2 2 ZE 0] & AFT

4>l
o2
i glo

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

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

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

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

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

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

3 eol Al 2o 5

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

=2

of ol

ot

A

e e

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.9.16

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

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

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

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.9.16 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights
Reserved" are retained in Python 3.9.16 alone or in any derivative version
prepared by Licensee.

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

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

—Python
3.9.16.

4. PSF is making Python 3.9.16 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION.
<~>OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT..
—THE
USE OF PYTHON 3.9.16 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.16

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

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

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

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

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

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

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

third party.

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

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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

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

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

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

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

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

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

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

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

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

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

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

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

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

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

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

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

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.16 DOCUMEN-
TATION

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

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3.1 W24 E S| ~F

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

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

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

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

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

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

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

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

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

C.3.2 27

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

C.34 F7] &=

http.cookies REX Tha3 -2 £ A& 283 th:

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

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

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

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

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

trace REE 0h3} 22 39 AYL TFHUTH

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

C.3.6 UUencode %! UUdecode &5~

B ES O T 7 AE ERYTH

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

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

Modified by Jack Jansen, CWI, July 1995:
— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
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version is still 5 times faster, though.
- Arguments more compliant with Python standard

C3.7 XML 94 =2 X# $&

xmlrpc.client B2 53 22 7o A2 233Ut

The XML-RPC client interface is

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

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

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

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

C.3.8 test_epoll

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

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

(TH& ST Aol A1)
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MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

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

C.3.9 Select kqueue

select BE-S kqueue QB 3] o] 2] Tla] T}g7} 2 Fo) AL =TT

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.10 SipHash24

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

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

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

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

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

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

C.3.11 strtod 2} dtoa

ofr

C double &} 21 7+e] ¥sHS C &< dtoa ¢} strtod & A& 3= 319 Python/dtoa.c & @A http:
/lwww.netlib.org/fp/ ol Al A& 4= 9l+= David M. Gay2] 22 o] 52 Zt oA I = 5 U Th 2009d 39
16dol 2 A8 spdof= th3 7} 22 A2 2 golAla F A 7F £31H of sy th:

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

*

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

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

* % o

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

* % ok X

*

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

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

C.3.12 OpenSSL

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

LICENSE ISSUES

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

OpenSSL License

/* - - - =

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

(TH& ST Aol A1)
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/*

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

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

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

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

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

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

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

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

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

Original SSLeay License

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

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

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

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

the code are not to be removed.

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

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

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

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

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

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

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

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

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

pyexpat &2 U 5 ——with-system-expat & FAFA &= 3, £ expat 22 AHES AR5} o]

dEgyn:

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

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

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

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

C.3.14 libffi

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

Weg

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

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

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

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

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

Ag3te] WEH U T

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

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

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

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

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

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

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

C.3.16 cfuhash

tracemalloc ©f &3 AHE5 = al A] H| o] £9] FH - cfuhash ZE2AE

]
N
L
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Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

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

C.3.17 libmpdec

_decimal EE2 Y E=E ——-with-system-libmpdec & T4 3}X] &+ F, Z3HH libmpdec 22 AFE S

ALgste] e o

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

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

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

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

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

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

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

C.3.18 W3C C14N H|2E 2~ ¢|E

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

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

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

are met:

* Redistributions of works must retain the original copyright notice,

(TH& ST Aol A1)
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this list of conditions and the following disclaimer.

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

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

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