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CHAPTER 1

of
ol
N
i)
r (
ol,

CPython IE| =] El = W 2] 27 S0l A hakar A4 R4y Th
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CPython & A A: T}-&

=
T3 HE = A A= o2 5 Y5 YUtk A S &L implementations 2% 3}

ERES

&
1.1 9485 &
ol g £5% ) the FAEL AFT 4 YU th
’python [-bBdEhiIOgsSuvVWx?] [-c command | -m module-name | script | - ] [args] ‘

22,714 QA A8 Aes e A3 YE 52U

’python myscript.py ‘

1.1.1 Qe o)A 4

N H =

g g A FHolxae F t

tty Axo dAE BEYPo 7 3E5W PP S %}Eﬂb‘]—a}% ZTEZEE & S EOFFY & &4}
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-m module-name S22 TEFH W, FOIA BES Jo|H BE HRZANA Z2 FTo ATHEZ A3
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AE | o] A F AL QA E = Eof &3]
argv & E°1 Uth— A 1A 84, A
& o 7oA L.

—-c <command>
command 2] 3}olHW T =

s AAFUh command = WY AR FEE st o]t 27D + A
E T ATl A g2 o w7t 5yt

'E‘Eﬂr E.]ﬂ_l‘j—
o] ¥4& F9, sys.argv 9 A WA e et 7FHE AL, AA HE B 2] S sys.path o] Al%}
HBo 2ok YA g Qe ® _,JAF-A RER AXE T 3 A Foh.

DR REASICH

command® ¢1A}FZ ZHA} o] ¥l E (auditing event) cpython. run_command

-m <module—name>
AFH o] 59 BES sys.path oA AL T WEES __main_ BEEA AYFch
AA7 28 o507 W), L AR (py) & FA Yobok Yt 2F 152 FAD B

o] Zolofof 34w, T Ho] FAF o] & ZA T AL ohgUth(elE Eol, 3ol

o &

Clel

sl & Uth It 25 thAl s 7] A] o] Fo] AlFHH, AH
= 5 HzgEo] 23 HE AR =

o] 5= F W, sys.argv ] A WA 22 25 A AA B2 F UG (REAFLS HEF
o= A AR 45 "-n" 22 AFFUH. —c FAF 7R &, A4 )& E 2] 7t sys.path
of Al&F Ko F=7HE Utk

IS AL AL sys.path7 A o] @ E 2] AF-8- 21 site-packages T] 2 E] 2] & Z 38} 4] ok
A RE XN 23 HEES ART 5 Y5 T REpYTHON* 87 W4 E FAF U}

W RF gholEYE B0l 2T HER AP o 3EF = Z=EVF S AUk T oE

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

module-nameS QAALZE ZHA} o] ¥l E (auditing event) cpython. run_module< A Al U Tk

o ®7]:

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

EE Q¥ (sys.stain ol A FHL Ptk £E Aol Huldolw, i FEA Ao 457
e
o] F& FHW, sys.argv & A WA 24 "-" o] H, AA HAE 2|7} sys.path o] AZol
L
Q1 z} ¢l o] ZHA} o] ¥l E (auditing event) cpython. run_stding & Al F Yt}

<script>
script o] B0 ol W F=E AU th. script = ol W FLolY__main__.py FLo] EolU=
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AEIH o)A FHE FA G, i 7 HFAH S 2 HLHT, sys.argv[0] & 1l
A Y HE e 7 sys.path & Aol 7k Yt E3, é‘“ﬁdi"ﬂ/ﬂ Mg 753

dae ey _main_ .py I LS 23t =zip FHEE 7HEl 7= I L Al 2" AEE DY )
of of eyt

o] S-S =W, sys.argv o 3 AR Q4L B Zo| A o] AT YE o2 o] F T}
2AYE o]2o] FojW 34 AA 7tel 7| W, Y S 2ael= vl E e 7} sys.path 9
A ZF R 2715 a1, 3t Y2 main_ EEE AFFUT

23 HE o]Eo] gAY Yzip LS 71| 7|, 2T HE °]E9] sys.path & A| 2 FEo 27}
H3,dlFHAA __main_ .py FLES_ main BEEZ AP

-1 545 A8 sys.path7h 2T HE v & H 2]} AL-G- AL site- Packages taE & 234

Ae e REoN 23HEE AYT 5 S U REPYTHON: 74 W= FAFYTh
filenameS QALZE ZFA} o] ¥l E (auditing event) cpython.run_fileS A3 A A Yt}
o H7]:

runpy.run_path () 3o]#H FTEA AH ALES 4= Q= 55317

olr

AL (") ] H 1,
- (rlcompleter-config

E FxsHR), ¥ &4 " slaEe Ao 2w o &gt g Yt
o ¥7):
tut-invoking

WA 34004 A | A3 sl~E ] d] e Ak &4 3

——version

st M MBS 28stn FRPUTH 29 ot e H 24U Th

Python 3.8.0b2+

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

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

W7 3.60] =7} —vv &A1,

1.1.3 7]el 34

-b
bytes Ubytearray € stri}, bytesE inte v|w @ w] A& Ptk FHo] F H FojAH
(-bb) A HE FYTh
WA 3504 HA: bytes & int Bl W& ZLH Yt}

-B
FojAH, FoHE A BESE JYXE T v .pyc FEE 2832 A FHFUrh
PYTHONDONTWRITEBYTECODE & ZFZ S A L.
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——check-hash-based-pycs default|always|never

Al 719 Lpyc 3D Y] AS 52 Al o] & Tt pyc-invalidationE 323} Q. default 2 4 A3}
W, AAME I v AN S A] 71Hkulo] E I E A A] 3RS 712 o u]of mpet fE A o] AAME YT
always 2 A3, ZE S|A] 7|40 .pyc LS, AAE I v ZAE S 7Fe] A &3, g o
st thsl] FEA o] A Uth never 2 AAE W, S| A] 7|8t .pyc LS G A 5t
sl F&4d o] AANE A 5T

B AR 7% pye 59 o] o] 49 GFS BA Pt

-d
oA O P 282 AUt (A9 S0 weEk A2 7ke A3 715 49U Th. PYTHONDEBUG =
B2 2.

-E
AAHNE & Y+ EE PYTHON* &4 WS FAZUL, A E S PYTHONPATH 2}
PYTHONHOME.

-i
2TPEZ A HA Az AL A —c 5] AHEEH W, sys.stdin 7FH U d R HolA] g
e, ATHEY PSS AYst T R AYJFYTt. PYTHONSTARTUP 34 -2 ¢l l
gk

AL ~APET IS BN D 1) A WS} 29 Ed o] A8 AT U £8T 5 AFY

t}. PYTHONINSPECT & ZFZSHA Al L.

-I
Ae)d REg spol S APFU o] AL =T -ESsE FA Ao AR GU A REA
sys.path & 23 HE t] & § 2|1} AH§2}HY] site-packages T H H 2] & E"I& SHA] 5 ‘45}. 2E
PYTHON' $7 9IS 2 A F LTk A7} oy LEE FYshe A2 A 5] #7} A o]

wakg 4 95 ok

=] 3.401] =7}

-0
assert =3} _ debug__ 9] ol st 24X I =& A AT} pyc AR ool Lopt-1 S F7}
Sto] AL EH (Hlo] E 7)) 5t 9] o] &S FE S TH(PEP 4888 X 3}AM| 8). PYTHONOPTIMIZE
T ZRFAA L.
WA 35004 ¥ 7 PEP 488 of] w2} .pyc P S At

-00
0% 4830 S2E 9% AT pye 347 2ol opt-2 § F7hstl A3k Aol =
FE) LY o] F2 FEHFUTH(FZE PEP 4882 =2 6H4| 2).
H A 3.501 A4 M7 : PEP 488 o] w2} .pyc 9t = AT

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

-R
HA] F 23S HUth o] § M2 PYTHONHASHSEED 37 4740 02 AR H Ao v 2347}
5T A A9 e 7402 B4 E 7] HE U ok
ol WAL FJo]Ho A=, o] A ] Al FZ3E AA, str}bytes 2122 __hash_ () kol
A5 e drrEE (salt)” Utk 7B stold 2 Al ol A Fe = A A “J, blas
e sto|d AY ol A5 %iﬁ\%ﬂr.
Hash randomization is intended to provide protection against a denial-of-service caused by carefully chosen
inputs that exploit the worst case performance of a dict construction, O(n?) complexity. See http://www.ocert.
org/advisories/ocert-2011-003.html for details.
PYTHONHASHSEED &= Al A|= A28 I ZHE AT 5 A Ut
WA 37004 M o] FAL B FAIHA FFUTh
B A 3.2.39] 7}
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-s
AF8-2F site-packages YHEHP & sys.path o 71814 k54Tl
15 A E
PEP 370 — A}-8- 2} site-packages T] 2 €] 2]

-S
site 59| QEES) o] BE0| 4851 sys.path o Abo]E o] 24 248 W AT
Edsite 7h g0 YA AL Qe O o 2L WBARTUC (2257 E U
site.main () & E%f?}ﬂ Al2).

-u
stdout 3%} stderr 2E H S W I HoFA] =5 gy th o] 342 stdin 2EF & FS 1A A
Utk
PYTHONUNBUFFERED & 23 A 8.
H A 37004 W7 stdout 7} stderr 2EH O] BIAE A S o] A ¥ H ] H A FFU

-v
Print a message each time a module is initialized, showing the place (filename or built-in module) from which
it is loaded. When given twice (-vv), print a message for each file that is checked for when searching for a
module. Also provides information on module cleanup at exit.
WA 3.1090 4 ¥ 7 : The site module reports the site-specific paths and . pth files being processed.
See also PYTHONVERBOSE.

-W arg
Warning control. Python’s warning machinery by default prints warning messages to sys.stderr.
N DeR AR RN} BEE BE AT R2 54 A4S AL (2EA o
7EH LT FAIEE FARAE):
-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
The action names can be abbreviated as desired and the interpreter will resolve them to the appropriate action
name. For example, —Wi is the same as ~-Wignore.
The full form of argument is:
action:message:category:module:lineno
Empty fields match all values; trailing empty fields may be omitted. For example -W
ignore: :DeprecationWarning ignores all DeprecationWarning warnings.
The action field is as explained above but only applies to warnings that match the remaining fields.
The message field must match the whole warning message; this match is case-insensitive.
The category field matches the warning category (ex: DeprecationWarning). This must be a class name;
the match test whether the actual warning category of the message is a subclass of the specified warning cate-
gory.
The module field matches the (fully qualified) module name; this match is case-sensitive.
The lineno field matches the line number, where zero matches all line numbers and is thus equivalent to an
omitted line number.
Multiple —7 options can be given; when a warning matches more than one option, the action for the last
matching option is performed. Invalid -7 options are ignored (though, a warning message is printed about
invalid options when the first warning is issued).

11. 99 & 7
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Warnings can also be controlled using the PY THONWARNINGS environment variable and from within a Python
program using the warnings module. For example, the warnings.filterwarnings () function can
be used to use a regular expression on the warning message.

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

-x
axo] AWM S5 AU FolA, w2 o9 A9 #lemd = AHEE  JA FUHh o] AL
DOS -8 & (hack) & #1321 YUt

-X
O 7 54 FAL A6 ol o= o] lF Ut CPython AA) th531 22 7Hs 8 gte By
Yot

e —X faulthandler = faulthandler & &43}3h ]},
* —-X showrefcount to output the total reference count and number of used memory blocks when the
program finishes or after each statement in the interactive interpreter. This only works on debug builds.
e —X tracemalloc 2tracemalloc RES AIE5te] gfoj A g & AL Al 2t}
ABA o, 12 ma Qe 24 0] Edo)Aulo] 24 UTh NFRAME = Qo] o]
2dl e 2 A S A A M -X tracemalloc=NFRAME 2 AFS3HA A 2. XA S AR =
tracemalloc.start () & FZI4AL.
e —-X int_max_str_digits configures the integer string conversion length limitation. See also
PYTHONINTMAXSTRDIGITS.
+ X importtime & 7 YEE7} Anh} o) AR HFUTh BE oI5, ¥4 AT
8 JEE £, A AHEH QRE A )L BAYUT b 2= $§ 2210
A Z B Ho] 7| A 4= Y2 FHIAl L. dubAE d AFEH L python3 -X importtime -c
"import asyncio' YU T PYTHONPROFILEIMPORTTIME & R34 A L
o =X dev: Fo| WY RES B3I A, 7| A o7 BAFLE7] ol & U Hg 71 <
AP AAE =9 g
* —X utf8enablesthe Python UTF-8 Mode. —-X ut £8=0 explicitly disables Python UTF-8 Mode (even
when it would otherwise activate automatically).
e —X pycache_prefix=PATHE .pyc 4 F= E thAlo] A AH td g E ZFER 3}
=434 Eglo) 25 E T} PYTHONPYCACHEPREFTIXE FZ 3 A L.
e -X warn_default_encodingissues a EncodingWarning when the locale-specific default en-
coding is used for opening files. See also PYTHONWARNDEFAULTENCODING.
w3 sys. xoptions GAVEE B3l 949 e AWen 23T 5 Y= Gk
WA 32004 | -x g F7HE A5 U Th
B A 330 7}: -X faulthandler 24
B A 3.40] £7}: -X showrefcount & -X tracemalloc 4.
B A 3.69] &£7}: -X showalloccount A.
WA 3.79] 7} —X importtime, -X dev,-X utf8 4.
A 389 7} -X pycache_prefix 4. -X dev AL o]A| io.I0Base I}I] x}of] A
close() 99 & =1 YTt
WA 39004 WA -x dev A& AHETte], 2AE ARG Tt Aol A encodingt errors
91712 ol gk,
-X showalloccount ¥4 o] Al A= 5 h
WA 3.109) &7}: The -X warn_default_encoding option.
WA 3.10.79] 37}: The -X int_max_str_digits option.
H A 39004 s A= AUt WA 310004 Al A= 5 Ut -X oldparser ¥4,
8 Chapter 1. 98 =3} 37
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11.4 A8 AL FEE g4

-J

Jython o] A-§-317] 3] of &5 9151 ot

-1o]98 WE & A A HT dA AHEg U
o] #&l Ytk
PYTHONHOME
£ stold eholnede ANE WARUT ARAomw, sholne et prefix/
lib/pythonversion®} exec prefix/lib/pythonversionOﬂ A AAE =0, prefix 2}
exec_prefix - AX A tdElg e, &t} 7| -2 /usr/local YU}

PYTHONHOME ©] b9 tdl g g8 A AW, 1 3+ preflxi’»]- exec_prefix & 5 AT
t}. o] Eof &l o2 7S A A S# W, PYTHONHOME & prefix:exec_prefix 2 AARAJIAIA L

PYTHONPATH
2F 90 /12 34 A28 BAYITh 942 A9 path 9 BEUTh S ol o) e
Az 7] os.pathsep (I8 Bol, 2oL 22, A= Sl An2E) = FEAYTh
%maﬂ%%qaaa% %3 FAF UL

Rbo e 2 oo, /I PYTHONPATH A E 2= €5 do] i B8 (2a B A9 dd J4) <
?ﬁ}hnp shd& 7teld S dFych B BE-2zip Aol dEEL £ s

Z|E AN AR = A & H o)A 0 ANEA O F prefix/lib/pythonversion2 & Al ZHgH T}
(9] PYTHONHOME & ZZ 6}/‘1]&). A} PYTHONPATH o 378 U th

AolA At = <o) o]~ 54 stoll A= PYTHONPATH kol A B2
Ayt A Az e ghol 2 33 Yol A sys.path M52 2Z3 4 9

PYTHONPLATLIBDIR
o] AL H]o] YA P& ExET AAFE, sys.platlibdir S A A2 )

WA 390 27}

H~1 rud

PYTHONSTARTUP
ol Zlol el = 4 A= vpd ] o] F o™, A WA ZFZET U 8L REo BAIH 7] Ao, 3l 9k
spol W Wedo] APPUth. o] L2 th3y o] AAH = A 2L ol F TN AIFHER,
047101]/‘1 Zblﬂ 74‘/} ?4 E G AAE 3P Aol Itz A 5 lF Ut o] 3o A

ZELE gys.psl ¥ .ps2 8 & sys.__interactivehook__ & B}FE 4 Y5 YtTh
(

filename< QA2 ZHA} o]HIE

PYTHONOPTIMIZE
dlof 917 ke BAAR AAFHE 0 FAS AFFE A% 2EUTh A5 AHFH, 0F ¢
W A3 sk A 2Eeh

PYTHONBREAKPOINT
QA oz TRY AT RN B} TR ol B2 AAHIT THEL BRE
BEEOYZE H 3o ZBEL, WA breakpoint () o] 93] &5 &= sys.breakpointhook ()
9 7]E:rLU‘1 o] Attt AAE A AU W FAEE AA S, 3k “pdb.set_trace” 2} 55
oh £449 070 2 AA3HH, sys.breakpointhook () ¢ 71 FAL obF A E 57 9al %A
LliacgBhe
WA 3.7 =7k

PYTHONDEBUG

H] o} o] ;(] 0} O —‘?—Z]—Oﬂi S

w05

W Qs A7 2L

0_4.4

s, —d S AR skE AR 2sUth A= AAs, -aE oY

P
r i
o,
‘g
al
©
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PYTHONINSPECT
vl o] A k2 FAEE HAH, -1 A4S A s A 2FUTh
ol A= ZE2IW FHE A € AAI8H7] 919ll, os.environ & AMER Al Tl T E o

g3 £48 4% AUk
PYTHONUNBUFFERED

A
>
o
In

Hjof Q1A Fe BAGR AR, u AL A G A% 2EU T
PYTHONVERBOSE
Hlof 917 e BADE AAFY, v §AS ARFE AT BHUT AFE ARHA v E oY

W A A sk A9 25yt

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

PYTHONDONTWRITEBYTECODE

o] QA B EALE AAHW, o] WL 22 RELS JRE Tuf .pye FAL 27 ekt
ot -5 gL AR AT ST

PYTHONPYCACHEPREFIX
A, sho| WS £x 2 W] _pycache_ TlEE 2 Al o] Azo] Qi wY e
Eelo] .pyc Y& Utk o] AL ¥ pycache_prefix=PATH §4 L A 3E A 5%

Ytk
¥ A 3.890 7}

PYTHONHASHSEED
o] Hp7h A= o A kA Y random 2 & A= W, str} bytes 2 A 2] 3| A] A| =0f] 17} ARE-
Utk
PYTHONHASHSEED 7} A5k o 2 AAE A, s A] T2+ 37} B85 = 3 9] hash() & A 3L Y3
IR A ERZ AEH YT
A2 Az e A ot A= HlAES} L2 o] 2 JHE 7153 s A 2 5] 83 A L,
2L YA A RS BHOES o Eaks A o,
8T+ [0,4294967295] M9 o] AR pooF FUth g0 A AQsHE s Al 729 517 v &4 3
U,
H A 3.2.30] 27}

PYTHONINTMAXSTRDIGITS

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

WA 3.10.790] 37}

PYTHONIOENCODING
A ZE S A3 3t7] Aol o] Aol HAH W, stdin/stdout/stderr o] AF&H = 91 F S th A g o)
EH L encodingname:errorhandler & /ﬂ, A Yrtth encodingname 3} : errorhandler HE

o »x= M A}go| str.encode () oﬂzﬂsﬂr 22 ou gyt
stderr®] 7-%-, :errorhandler % AU A8l 7]= 4 'backslashreplace’ YUt

o
WA 3404 M7 encodingname FE-L2 o] A A A ]}

%

o]&l

A

tll:l

WA 3.691 4 M7 : Windows ol A, PYTHONLEGACYWINDOWSSTDIO % A AFFA ¢k 3 ol
24 WoolA ol M5z A4 Ango] RAFYLE EE 2EPL 59 eluiFd ° 5d3)
SolZ e WA U h

PYTHONNOUSERSITE
A A%, 5ho] M- 184} site-packages T E 2 & sys.path o £71814] ¢ Th
o B

PEP 370 — A8 2} site-packages T] 2 € 2]
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PYTHONUSERBASE
python setup.py install --user oA A& A} site-packages T EE 29 7 22} Dis-
tutils A 2] J 2 & A4bet7] 98] AFEE = AR A Wl o)A f A E ] & Fo gyt
o X7
PEP 370 — AF-& A1 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

Never warn

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

PYTHONFAULTHANDLER
o] &7 W7t vl A 2 FALE AAH MW, faulthandler.enable () ©] AlZ} Ao &
HYrt}: golH Ed o] AME & =3l SIGSEGY, SIGFPE, SIGABRT, SIGBUS 18] 1 SIGILL
A2 A7) E AXFYr) o]& -x faulthandler 343 553Ut
WA 3.39 F7%

PYTHONTRACEMALLOC

o] &7 Myt ulo] YA e BT HAHW, tracemalloc BES A 3o gho] A v 2 i &
T FA S AU o] 32 40 Efojawlo] AZE = U 28 d LU oA E £,
PYTHONTRACEMALLOC=1 < 7} & 29 Z g Jd g & &3t} AHA 8 AR = tracemalloc.

start () & FRIHAAL.
W 3400 F71.

PYTHONPROFILEIMPORTTIME
o] &4 MThulo] JA gL AL R AR, JJrO]’i% 7t dxEo Al AlZhe HojF Yt
ol W EolA -X importtime & AAs= A H &3 ZEUn

B A 3.70] &7}

PYTHONASYNCIODEBUG
o] §7 M7 Hlof A e EARE B W, asyncio REY YW1 R

WA 340 7%
PYTHONMALLOC
dpol W v & 2] SFAE A ff}ﬂurqm:qa A 23Tt
sto] o] Ak St wl R ] EFAE AT th
e default: 7| & W27 ﬁ;}%‘rx}g PAR-R3BRaN
e malloc: & % 9 (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) ]
A C gtol 2289 malloc () TS A2 FYTH

* pymalloc: PYMEM_DOMAIN_MEMY} PYMEM_DOMAIN_OBJ ¢ & oj A pymalloc &% A} & A&
St1, PYMEM_DOMAIN_RAW % oA malloc () &4E /\}&i}\/] t}.

[
i
e
oXx,
ot
i)
<
o

Install debug hooks:

1.2. st W4 11


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

Python Setup and Usage, = x] #] 4 3.10.13

* debug: 7] w2 2] 2} 9o W1 F2 AP

* malloc_debug:malloc & Z A YL UHZ &5 X gyrch

* pymalloc_debug: pymalloc 3} ZA| ¢ fH 1 &= A X3t}
W7 37604 W7 defaulr BEAE 2oL T
WA 3.60 7}

PYTHONMALLOCSTATS

Hlo] Q7] ¢k FAE = A A E W, 3ho] W2 A 22 pymalloc A G o] A4E wjuir}, 121
Z 58 uj pymalloc | 28] &3} o] ZAE A gt

PYTHONMALLOC 3+7 M 4E AFR5to] C #olB#H 89 malloc () SYAE ZA 2 AL SHA L
pymalloc A glo] sto] M-S F/AJ5HH, o] A4+ FAIF YT

WA 36004 WA o] g oAl vl R Ao dH sto] Mo A= AHEE 5 5t oAl ®l
TAEE dAsd a7 glsyth

PYTHONLEGACYWINDOWSFSENCODING

If set to a non-empty string, the default filesystem encoding and error handler mode will revert to their pre-3.6
values of ‘mbcs’ and ‘replace’, respectively. Otherwise, the new defaults ‘utf-8’ and ‘surrogatepass’ are used.

o] AL w3t A3 A7l sys._enablelegacywindowsfsencoding () 2 & A3 E 4 U5

yo
e A5

WA 3.60] F7F: ALAI 8 U-&-2 PEP 5298 I 23N 2.

PYTHONLEGACYWINDOWSSTDIO

Hlo] 917 k2 EAE E AR sk, A 2& 997
EAbutf-85 AHg St Tl 44 &

=1
I
=
)
> XN 1o

pu.
o] Met £F ~EYo| 2 WS
Ut
g4 AL,

WA 3.690 7}

PYTHONCOERCECLOCALE

Foow HASH, F gho] W P
%53 UTF-8 7] ¥kt eto 2 734

ol A7 AAE A A1 (0 0] 9 Fro =z A= an), B4 Mo A= 1c_aLL 2419
T AR A a1, Le_cTYPE WO el K= ) 2A o] 7|2 c 2A Lol AU HA A
ASCII 7]18ke] POSIX A LojW, sto] A CLIE= A=z g Sgde 237 Ao LC_CTYPE
HE i) o2 2A14 S UYdd AUz 2 A =gy Th

e C.UTF-8

e C.utf8

e UTF-8

ol st ZA Y HF F stHE AR St ol 433, shol & "HErd o] 27]3}% 7] Al LC_CTYPE
A HMTE AN ZZ2M S A A A3 AU o] EA st AH zZ e H XA e =
ZA2AM AdE = o2 Z2A Y A4 4 84 (71 GNU readline ol B ) 7 & 4= Q=
2 g, BAE 2GS HA CZ2A L] obd BAE 23] 8= AAH7HE Ihol A AFA| 9] 1locale.
getdefaultlocale ())Eut ofzh AA ZZ N 2A K (o] ZZAM A7) go]A QB ZEHE
A st=A ol BAGlo]) & 5 A5 YT

olglgt ZA Y F sttE TASHH (BAIA L2 U9 FAA 2A Y AA WA S F3) sys.stdin
I sys.stdout ol &l surrogateescape & A8 7] E A5 2 EA433Yt)(sys.stderr
+ 2 A LANXAH backslashreplace & A& AHEFUTH. o] 2EF X 5242 F4A
& PYTHONIOENCODINGS AF&-3to] tiAl & 4= 5yttt
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¥ 72 93, PYTHONCOERCECLOCALE=warn & A3 31, 2 A4 ZA WA o] dojuAY, 1
A o ZA M S 7R 2A Do) ol et o] 27342 wf) o A3 B4 Bl so]H 2
stderr 2 AT WA A E B H YT}

T 2 A Y A Ao MBS E AV AZ R Y 2ALES A X o, d AA ASCIL 7] ¥
ZA LA A PYTHONUTF 8 & 7]HZ4 o7 A3l W,] ‘d]-/\‘/\]_?_ o] ;a] E 7} A2 H ol E]H o]
2o thaf UTF-8 4l ol ASCII & AHESHAl 8t W, 7 7HA] 715 = 27 v 233 A A of Fth
7HEA e,

rl!l

WA 3.7 F7F: 2ApM 8 Y2 PEP 5382 ARSI 2.
PYTHONDEVMODE

o] 37 W4 ulo] YA G EAEE AAHY, slo) A Mt REE S35, N EFoR

gAstst7] ol UF uRt F71 A A AALS

B A 3.7 7}

PYTHONUTF8
If set to 1, enable the Python UTF-8 Mode.

If set to 0, disable the Python UTF-8 Mode.
OE EE vo] A 2 EAE R A5, dH 22 HE 273 et 5 <ol 7 d gy o
B A 3.70] &7}

PYTHONWARNDEFAULTENCODING
If this environment variable is set to a non-empty string, issue a EncodingWarning when the locale-specific
default encoding is used.

See io-encoding-warning for details.

WA 3.109] 7}

121 W7 5 W

PYTHONTHREADDEBUG
If set, Python will print threading debug info into stdout.

Need a debug build of Python.
2 3.1000 A4 A= 5 Ut WA 302004 Al AF Y.

PYTHONDUMPREF'S
AW, T AL AE I EE SR FolE Aokl AA ) FE A5 E ©

I
el
<
o

Need Python configured with the ——with-trace—refs build option.

P
r i
o,
‘g
al

13


https://www.python.org/dev/peps/pep-0538

Python Setup and Usage, = x] #] 4 3.10.13

14

Chapter 1.



CHAPTER 2

R EAF A o] A AHE ]

2.1 1w e] sl g7 et A3

211 52

o

Sho] A& B i el W Egko] Abd AA5]of Yow, b BE RN A A2 AEE 5 A5y
2 S A7) Aol G oW 75 e AEIT AL 4 AFUTh 2a0lA) 24 W Holng
47 AL 5 Y&tk

shol o] we] A= of QA P AFiol = gow, e A4l MEE A A AT 4A BE 5
ek b YT B AHABAA L

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

fifo -

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 AF2- A}, 3] 7] 2] & &= 71313 o] 2 4] A2

pkg install python3

» OpenBSD A&}, 9] 7] 2| & 2 7}ste] ' o] E A A Al &

pkg_add —-r python

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

o) 2 0] 1386 A& A= o @A Tho W 251 WAL A5}
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pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/i386/python-2.5.1p2.tgz

2.1.3 OpenSolaris

OpenCSWol A Thol 12 912 4 & Th ke el sholae] lom], o] o] pkgueil i

S
ES
python272 AX& 4 5T}

2.2 sloly Wl =3}7]

If you want to compile CPython yourself, first thing you should do is get the source. You can download either the
latest release’s source or just grab a fresh clone. (If you want to contribute patches, you will need a clone.)

ME ZRAat ANAOR e 2 PP or PP

./configure
make
make install

Configuration options and caveats for specific Unix platforms are extensively documented in the README.rst file in
the root of the Python source tree.

ZA3: make install python3 HlolYE]lE o2 AY 71 & 4= JF Ytk webA make
altinstall® make install th4l A&3tE=0], exec_prefix/bin/pythonversion B A X

a7 b E LT

2.3 slo]¥ B F =9} 51

These are subject to difference depending on local installation conventions; prefix and exec_prefix are
installation-dependent and should be interpreted as for GNU software; they may be the same.

AL Eol, FE s Aa"A, 7232 BF /usr G T

EDIEEEE
exec_prefix/bin/python3
prefix/lib/pythonversion,
exec_prefix/lib/pythonversion

i)
)
Lo
&)
ofy o2
o
2

ECEEEETED

Fd| ol to
N T =

fa| I
i
filo)
bl
o
ol
rr
E

prefix/include/pythonversion, gtol A xS Vel JH=Z e HE WFst=d 2
exec_prefix/include/ L3 AFF 9ldE s =vdE B A Y A.

pythonversion

24 A

ol FA

il
2

FuzolA stold 23 YEE 47 AHSSH W, A9 A2 BEojop Ptk ol B

’$ chmod +x script

a2, A YES] ekl 23 M (Shebang) & WU th F2 AH2 /) olFsU T

’#J/usr/bin/GHV'pythOHS
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o

o] 212 PATH HA| | A gho] & JAH Z 2|5 & At 22, d
gon® oE =8 AEE /usr/bin/python3E 3= A Qa0

sto] M AT PE A A P S AME3E W, subprocess &

Y2o= env H o] ¢l
[e]

i
o
T
>
>
to

2.5 Custom OpenSSL

1. To use your vendor’s OpenSSL configuration and system trust store, locate the directory with openssl.
cnf file or symlink in /et c. On most distribution the file is either in /etc/ssl or /etc/pki/tls. The
directory should also contain a cert . pem file and/or a cert s directory.

$ find /etc/ —-name openssl.cnf -printf "$h\n"
/etc/ssl

2. Download, build, and install OpenSSL. Make sure you use install_sw and not install. The
install_sw target does not override openssl.cnf.

curl -O https://www.openssl.org/source/openssl-VERSION.tar.gz

tar xzf openssl-VERSION

pushd openssl-VERSION

./config \
—-prefix=/usr/local/custom-openssl \
——libdir=1ib \
——openssldir=/etc/ssl

make —-jl1 depend

make -j8

make install_sw

popd

v v v »n

v v »n

3. Build Python with custom OpenSSL (see the configure --with-openssl and
—-—with-openssl-rpath options)

$ pushd python-3.x.x

$ ./configure -C \
—-with-openssl=/usr/local/custom-openssl \
—--with-openssl-rpath=auto \
——prefix=/usr/local/python-3.x.x

$ make -78

$ make altinstall

ZF31: Patch releases of OpenSSL have a backwards compatible ABI. You don’t need to recompile Python to update
OpenSSL. It’s sufficient to replace the custom OpenSSL installation with a newer version.

2.5. Custom OpenSSL 17
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CHAPTER 3

Configure Python

3.1 Configure Options

Listall . /configure script options using:

./configure --help

See also the Misc/SpecialBuilds.txt in the Python source distribution.

3.1.1 General Options

——enable-loadable-sqglite—extensions
Support loadable extensions in the _sglite extension module (default is no).

See the sglite3.Connection.enable_load_extension () method of the sqlite3 module.
H A 3.60] =7}

——disable-ipv6
Disable IPv6 support (enabled by default if supported), see the socket module.

——enable-big-digits=[15]|30]
Define the size in bits of Python int digits: 15 or 30 bits.

By default, the number of bits is selected depending on sizeof (void*): 30 bits if void* size is 64-bit
or larger, 15 bits otherwise.

Define the PYLONG_BITS_IN DIGIT to 15 or 30.
See sys.int_info.bits_per_digit.
——with-cxx-main

—-with-cxx-main=COMPILER
Compile the Python main () function and link Python executable with C++ compiler: $CXX, or COMPILER
if specified.

—-with-suffix=SUFFIX
Set the Python executable suffix to SUFFIX.

19
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The default suffix is . exe on Windows and macOS (python . exe executable), and an empty string on other
platforms (python executable).

——with-tzpath=<list of absolute paths separated by pathsep>
Select the default time zone search path for zoneinfo.TZPATH. See the Compile-time configuration of the
zoneinfo module.

Default: /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/
etc/zoneinfo.

See os . pathsep path separator.
B A 3.9 F7}.

——without-decimal-contextvar

Build the _decimal extension module using a thread-local context rather than a coroutine-local context
(default), see the decimal module.

See decimal.HAVE_CONTEXTVAR and the contextvars module.
WA 3909 7}

——with-dbmliborder=dbl:db2:...
Override order to check db backends for the dbm module

A valid value is a colon (:) separated string with the backend names:
e ndbm;
e gdbm;
¢ bdb.

——without—-c-locale—-coercion
Disable C locale coercion to a UTF-8 based locale (enabled by default).

Don’t define the PY_COERCE_C_LOCALE macro.
See PYTHONCOERCECLOCALE and the PEP 538.

——with-platlibdir=DIRNAME
Python library directory name (default is 1ib).

Fedora and SuSE use 1ib64 on 64-bit platforms.
See sys.platlibdir.
WA 390 7}

—-with-wheel-pkg-dir=PATH
Directory of wheel packages used by the ensurepip module (none by default).

Some Linux distribution packaging policies recommend against bundling dependencies. For example, Fe-
dora installs wheel packages in the /usr/share/python-wheels/ directory and don’t install the
ensurepip._bundled package.

WA 3100 7}
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3.1.2 Install Options

——prefix=PREFIX
Install architecture-independent files in PREFIX. On Unix, it defaults to /usr/local.

This value can be retrived at runtime using sys .prefix.

As an example, one can use ——prefix="$HOME/.local/" to install a Python in its home directory.

——exec-prefix=EPREFIX
Install architecture-dependent files in EPREFIX, defaults to ——prefix.

This value can be retrived at runtime using sys .exec_prefix.

——disable-test—-modules

Don’t build nor install test modules, like the test package or the _testcapi extension module (built and
installed by default).

WA 31000 &7}

——with—-ensurepip=[upgrade|install|no]
Select the ensurepip command run on Python installation:

¢ upgrade (default): run python -m ensurepip —--altinstall —--upgrade command.
* install:runpython -m ensurepip —--altinstall command;

* no: don’t run ensurepip;

WA 3.60 =7}

3.1.3 Performance options

Configuring Python using ——enable-optimizations —--with-1to (PGO +LTO)is recommended for best
performance.

——enable-optimizations
Enable Profile Guided Optimization (PGO) using PROFILE_TASK (disabled by default).

The C compiler Clang requires 1 1 vim—profdata program for PGO. On macOS, GCC also requires it: GCC
is just an alias to Clang on macOS.

Disable also semantic interposition in libpython if --enable-shared and GCC is used: add
—-fno-semantic-interposition to the compiler and linker flags.

B A 3.60] &7}
B A 3.100| 4] 7 : Use ~-fno-semantic-interposition on GCC.

PROFILE_TASK
Environment variable used in the Makefile: Python command line arguments for the PGO generation task.

Default: -m test --pgo —--timeout=$(TESTTIMEOUT).
B A 3.89] &7}

——with-1to
Enable Link Time Optimization (LTO) in any build (disabled by default).

The C compiler Clang requires 11 vm—ar for LTO (ar on macOS), as well as an LTO-aware linker (1d . gold
or 11d).

W2 3.600 71

——with—-computed—-gotos
Enable computed gotos in evaluation loop (enabled by default on supported compilers).

3.1. Configure Options 21



Python Setup and Usage, = x] #] 4 3.10.13

——without-pymalloc
Disable the specialized Python memory allocator pymalloc (enabled by default).

See also PYTHONMALZLOC environment variable.

——without—-doc-strings
Disable static documentation strings to reduce the memory footprint (enabled by default). Documentation
strings defined in Python are not affected.

Don’t define the WITH_DOC_STRINGS macro.
See the PyDoc_STRVAR () macro.

——enable-profiling
Enable C-level code profiling with gprof (disabled by default).

3.1.4 Python Debug Build

A debug build is Python built with the ——with-pydebug configure option.
Effects of a debug build:
* Display all warnings by default: the list of default warning filters is empty in the warnings module.
e Adddto sys.abiflags.
e Add sys.gettotalrefcount () function.
* Add -X showrefcount command line option.
* Add PYTHONTHREADDEBUG environment variable.

* Add support for the __1trace__ variable: enable low-level tracing in the bytecode evaluation loop if the
variable is defined.

* Install debug hooks on memory allocators to detect buffer overflow and other memory errors.
¢ Define Py_DEBUG and Py_REF_DEBRUG macros.

* Add runtime checks: code surroundeded by #ifdef Py_DEBUG and #endif. Enable assert (.
.) and _PyObject_ASSERT(...) assertions: don’t set the NDEBUG macro (see also the
——with-assertions configure option). Main runtime checks:

— Add sanity checks on the function arguments.

— Unicode and int objects are created with their memory filled with a pattern to detect usage of uninitialized
objects.

— Ensure that functions which can clear or replace the current exception are not called with an exception
raised.

— The garbage collector (gc.collect () function) runs some basic checks on objects consistency.

— The Py_SAFE_DOWNCAST () macro checks for integer underflow and overflow when downcasting
from wide types to narrow types.

See also the Python Development Mode and the ——with-trace-refs configure option.

H A 3.8 A ¥ 7 : Release builds and debug builds are now ABI compatible: defining the Py_DEBUG macro no
longer implies the Py_TRACE_REFS macro (see the ——with-trace-refs option), which introduces the only
ABI incompatibility.
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3.1.5 Debug options
—--with-pydebug
Build Python in debug mode: define the Py_DEBUG macro (disabled by default).

—--with-trace-refs
Enable tracing references for debugging purpose (disabled by default).

Effects:
¢ Define the Py_ TRACE_REFS macro.
¢ Add sys.getobjects () function.
¢ Add PYTHONDUMPREF'S environment variable.

This build is not ABI compatible with release build (default build) or debug build (Py_DEBUG and
Py_REF_DEBUG macros).

B A 3.8 &7}

——with—-assertions
Build with C assertions enabled (default is no): assert (...); and _PyObject_ASSERT (...) ;.

If set, the NDEBUG macro is not defined in the OP T compiler variable.
See also the ——with-pydebug option (debug build) which also enables assertions.
WA 3.600 F7}

—-with-valgrind
Enable Valgrind support (default is no).

—-with-dtrace
Enable DTrace support (default is no).

See Instrumenting CPython with DTrace and SystemTap.
WA 3.69 F7}.

——with—-address—sanitizer
Enable AddressSanitizer memory error detector, asan (default is no).

WA 3.60 =7}

—--with-memory-sanitizer
Enable MemorySanitizer allocation error detector, msan (default is no).

WA 3.600 7}

——with—-undefined-behavior—-sanitizer
Enable UndefinedBehaviorSanitizer undefined behaviour detector, ubsan (default is no).

B A 3.60] F7}.

3.1.6 Linker options
——enable-shared
Enable building a shared Python library: 1ibpython (default is no).

——without-static-libpython
Do not build 1ibpythonMAJOR.MINOR. a and do not install python . o (built and enabled by default).

H A 3.109) F7}
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3.1.7 Libraries options
——with-1libs="1libl ...'
Link against additional libraries (default is no).

——with-system—-expat
Build the pyexpat module using an installed expat library (default is no).

—-with-system-£ffi
Build the _ctypes extension module using an installed ££1i library, see the ctypes module (default is
system-dependent).

——with-system—-libmpdec
Build the _decimal extension module using an installed mpdec library, see the decimal module (default
iS no).

WA 3.30] F7}.

—-with-readline=editline
Use editline library for backend of the readline module.

Define the WITH_EDITLINE macro.
WA 3.100) F7}.

——without-readline
Don’t build the readl ine module (built by default).

Don’t define the HAVE_LIBREADLINE macro.
WA 3.100) F7}.

——with—-tcltk—-includes="-1..."
Override search for Tcl and Tk include files.

—--with-tcltk-libs="'-1L..."
Override search for Tcl and Tk libraries.

——with-1ibm=STRING
Override 11ibm math library to STRING (default is system-dependent).

——with-1ibc=STRING
Override 1ibc C library to STRING (default is system-dependent).

—--with-openssl=DIR
Root of the OpenSSL directory.

W2 3.7 7%

——with-openssl-rpath=[no|auto|DIR]
Set runtime library directory (rpath) for OpenSSL libraries:

* no (default): don’t set rpath;
e auto: auto-detect rpath from ——with-openssl and pkg-config;
* DIR: set an explicit rpath.

WA 3.100) =7}
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3.1.8 Security Options
—--with-hash-algorithm=[fnv|siphash24]
Select hash algorithm for use in Python/pyhash.c:
¢ siphash24 (default).
e fnv;
WA 340 F71.

——with-builtin-hashlib-hashes=md5, shal, sha256, sha512, sha3,blake?2
Built-in hash modules:

e md>5;
e shal;
¢ sha256;
e shab512;
¢ sha3 (with shake);
* blake2.
B A 3.9 F7}.

——with-ssl-default-suites=[python|openssl|STRING]
Override the OpenSSL default cipher suites string:

* python (default): use Python’s preferred selection;
e openssl: leave OpenSSL’s defaults untouched;
e STRING: use a custom string
See the ss1 module.
HZA 3.7 F7%
¥ A 3.109 A X 7 : The settings python and STRING also set TLS 1.2 as minimum protocol version.

3.1.9 macOS Options

See Mac/README. rst.
——enable—universalsdk

——enable—universalsdk=SDKDIR
Create a universal binary build. SDKDIR specifies which macOS SDK should be used to perform the build
(default is no).

——enable-framework

——enable-framework=INSTALLDIR
Create a Python.framework rather than a traditional Unix install. Optional INSTALLDIR specifies the installa-
tion path (default is no).

—-with-universal-archs=ARCH
Specify the kind of universal binary that should be created.  This option is only valid when
——enable-universalsdk is set.

Options:
e universal?2;
* 32-bit;
* 64-bit;
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e 3-way;

e intel;

e intel-32;
e intel-64;
e all.

—-with-framework—name=FRAMEWORK
Specify the name for the python framework on macOS only valid when —-enable-framework is set
(default: Python).

3.2 Python Build System

3.2.1 Main files of the build system

e configure.ac=>configure;

* Makefile.pre.in=>Makefile (created by configure);

e pyconfig.h (created by configure);

¢ Modules/Setup: C extensions built by the Makefile using Module/makesetup shell script;

e setup.py: C extensions built using the distutils module.

3.2.2 Main build steps

e Cfiles (. c) are built as object files (. 0).
e A static libpython library (. a) is created from objects files.
e python.o and the static 1 ibpython library are linked into the final python program.

» C extensions are built by the Makefile (see Modules/Setup) and python setup.py build.

3.2.3 Main Makefile targets

¢ make: Build Python with the standard library.
* make platform:: build the python program, but don’t build the standard library extension modules.

* make profile-opt: build Python using Profile Guided Optimization (PGO). You can use the configure
——enable-optimizations option to make this the default target of the make command (make all
or just make).

* make buildbottest: Build Python and run the Python test suite, the same way than buildbots test Python.
Set TESTTIMEOUT variable (in seconds) to change the test timeout (1200 by default: 20 minutes).

* make install: Build and install Python.

* make regen-all: Regenerate (almost) all generated files; make regen-stdlib-module-names
and aut oconf must be run separately for the remaining generated files.

e make clean: Remove built files.

* make distclean: Same than make clean, but remove also files created by the configure script.
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3.2.4 C extensions

Some C extensions are built as built-in modules, like the sys module. They are built with the
Py_BUILD_CORE_BUILTIN macro defined. Built-in modules haveno __file_ attribute:

>>> import sys

>>> sys
<module 'sys' (built-in)>
>>> sys.__ _file_
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: module 'sys' has no attribute '__ _file_ '

Other C extensins are built as dynamic libraries, like the _asyncio module. They are built with the
Py_BUILD_CORE_MODULE macro defined. Example on Linux x86-64:

>>> import _asyncio

>>> _asyncio

<module '_asyncio' from '/usr/lib64/python3.9/1lib-dynload/_asyncio.cpython-39-x86_
—~64-1linux-gnu.so'>

>>> _asyncio. file
'/usr/1lib64/python3.9/1lib-dynload/_asyncio.cpython-39-x86_64-1inux—-gnu.so'

Modules/Setup is used to generate Makefile targets to build C extensions. At the beginning of the files, C exten-
sions are built as built-in modules. Extensions defined after the * shared* marker are built as dynamic libraries.

The setup. py script only builds C extensions as shared libraries using the distutils module.

The PyAPI_FUNC (), PyAPI_API () and PyMODINIT_FUNC () macros of Include/pyport.h are de-
fined differently depending if the Py_BUILD_CORE_MODULE macro is defined:

e Use Py_EXPORTED_SYMBOL if the Py_ BUILD_CORE_MODULE is defined
e Use Py_IMPORTED_SYMBOL otherwise.

If the Py_BUILD_CORE_BUILTIN macro is used by mistake on a C extension built as a shared library, its
PyInit_xxx () function is not exported, causing an ImportError on import.

3.3 Compiler and linker flags

Options set by the . /configure script and environment variables and used by Makefile.

3.3.1 Preprocessor flags

CONFIGURE_CPPFLAGS
Value of CPPFLAGS variable passed to the . /configure script.

WA 3.60 F7}

CPPFLAGS
(Objective) C/C++ preprocessor flags, e.g. ~-I<include dir> if you have headers in a nonstandard direc-
tory <include dir>.

Both CPPFLAGS and LDFLAGS need to contain the shell’s value for setup.py to be able to build extension
modules using the directories specified in the environment variables.

BASECPPFLAGS
B & 3409 Z7}.

PY_CPPFLAGS
Extra preprocessor flags added for building the interpreter object files.
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Default: $ (BASECPPFLAGS) -I. -IS$(srcdir)/Include $(CONFIGURE_CPPFLAGS)
$ (CPPFLAGS).

WA 320 F7h

3.3.2 Compiler flags

CcC
C compiler command.

Example: gcc -pthread.

MAINCC
C compiler command used to build the main () function of programs like python.

Variable set by the ——with-cxx—-main option of the configure script.
Default: $ (CC).

CXX
C++ compiler command.

Used if the ——with—-cxx-main option is used.
Example: g++ -pthread.

CFLAGS
C compiler flags.

CFLAGS_NODIST
CFLAGS_NODIST is used for building the interpreter and stdlib C extensions. Use it when a compiler flag
should not be part of the distutils CELAGS once Python is installed (bpo-21121).

In particular, CFLAGS should not contain:

* the compiler flag — T (for setting the search path for include files). The —I flags are processed from left
to right, and any flags in CFLAGS would take precedence over user- and package-supplied —I flags.

* hardening flags such as ~-Werror because distributions cannot control whether packages installed by
users conform to such heightened standards.

W7 3.50] 7%

EXTRA_CFLAGS
Extra C compiler flags.

CONFIGURE_CFLAGS
Value of CFLAGS variable passed to the . /configure script.

B A 3.20] =7}

CONFIGURE_CFLAGS_NODIST
Value of CFLAGS_NODIST variable passed to the . /configure script.

WA 3500 7}

BASECFLAGS
Base compiler flags.

OPT
Optimization flags.

CFLAGS_ALIASING
Strict or non-strict aliasing flags used to compile Python/dtoa.c.

B A 3.70] &7}
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CCSHARED
Compiler flags used to build a shared library.

For example, —£PIC is used on Linux and on BSD.

CFLAGSFORSHARED
Extra C flags added for building the interpreter object files.

Default: $ (CCSHARED) when ——enable-shared is used, or an empty string otherwise.

PY_CFLAGS
Default: $ (BASECFLAGS) $(OPT) $ (CONFIGURE_CFLAGS) $ (CFLAGS)
$ (EXTRA_CFLAGS).

PY_CFLAGS_NODIST
Default: $ (CONFIGURE_CFLAGS_NODIST) $(CFLAGS_NODIST) -IS$(srcdir)/Include/
internal.

B A 3.50] &7}

PY_STDMODULE_CFLAGS
C flags used for building the interpreter object files.

Default: S (PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS)
$ (CFLAGSFORSHARED) .

WA 3.7 7}

PY_CORE_CFLAGS
Default: $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE.

B A 3.20] &7}

PY BUILTIN_MODULE_CFLAGS
Compiler flags to build a standard library extension module as a built-in module, like the posix module.

Default: $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN.
B A 3.8 &7}

PURIFY
Purify command. Purify is a memory debugger program.

Default: empty string (not used).

3.3.3 Linker flags

LINKCC
Linker command used to build programs like python and _testembed.

Default: $ (PURIFY) $ (MAINCC).

CONFIGURE_LDFLAGS
Value of LDFLAGS variable passed to the . /configure script.

Avoid assigning CFLAGS, LDFLAGS, etc. so users can use them on the command line to append to these
values without stomping the pre-set values.

B A 3.20] &7}

LDFLAGS_NODIST
LDFLAGS_NODIST is used in the same manner as CFLAGS_NODIST. Use it when a linker flag should not
be part of the distutils LDFLAGS once Python is installed (bpo-35257).

In particular, LDF'LAGS should not contain:

¢ the compiler flag —L (for setting the search path for libraries). The —L flags are processed from left to
right, and any flags in LDFLAGS would take precedence over user- and package-supplied —L flags.
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CONFIGURE_LDFLAGS_NODIST
Value of LDFLAGS_NODIST variable passed to the . /configure script.

WA 3.8 F7k

LDFLAGS
Linker flags, e.g. ~-L<1ib dir> if you have libraries in a nonstandard directory <1ib dir>.

Both CPPFLAGS and LDFLAGS need to contain the shell’s value for setup.py to be able to build extension
modules using the directories specified in the environment variables.

LIBS
Linker flags to pass libraries to the linker when linking the Python executable.

Example: -1rt.

LDSHARED
Command to build a shared library.

Default: QRLDSHARED@ $ (PY_LDFLAGS).

BLDSHARED
Command to build 1ibpython shared library.

Default: @BLDSHARED@ $ (PY_CORE_LDFLAGS).

PY_LDFLAGS
Default: $ (CONFIGURE_LDFLAGS) $ (LDFLAGS).

PY_LDFLAGS_NODIST
Default: $ (CONFIGURE_LDFLAGS_NODIST) $ (LDFLAGS_NODIST).

B A 3.8 &7}

PY_CORE_LDFLAGS
Linker flags used for building the interpreter object files.

WA 3.8 =7}
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Install Python 3.8.0 (64-bit)

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

@ Install Now
Ch\Users' ol A ppData'Local\Programs\Python' Python38
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Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)
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4.1.2 MAX_PATH =]} 2] A5} 7]

AEfE dAH o R F & o] 5 26042 AT U o] ol th 2 F =& 27 (resolve) = A oL
o= 7F A gE o m gyt

HAA WAL AE Lo A=, o] A|EHS 9F32,0002F2 BgE 4 Q151U o). E] A= “Enable Win32 long paths”
IE AANL A3 ALY, F A AEF 7] HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\
Control\FlleSystemoﬂ/\i LongPathsEnabledE 12 A A3 oF g}

o= open () B4, 05 BE W PR T2 R 7)50] 260745 T Q) FEE WebEol W BT
9% = g,
9 gAL WA Fols, 27 P40l Do Yt

A% Foll &
#3604 M7 21 Az 3 A9 o] skl Aol A B8 Sl

4.1.3 Ul glo] A x]5}7]

X 2213 U A48 5 gle BE g4
Z 230 ARRAF AT A8 glo] o2 A
7182 3ke AT A8 ULE A SHA %
To completely hide the installer UI and install Python silently, pass the /quiet option. To skip past the user
interaction but still display progress and errors, pass the /passive option. The /uninstall option may be
passed to immediately begin removing Python - no confirmation prompt will be displayed.

8 BE FA42 name=value®E AEFUTE 7] A value= A S 2 753 v & 3}ete | o,
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ol & EK 723k
Instal- Al®l AA AAE F83Y | 0
1Al- t}.
1Users
Target- EPEEE InstallAllUsers of| w2} A & = Ut}
Dir
Default- | EE AR A XE 93t 7|2 | sProgramFiles%$\Python X.Y = =
AllUser- | A2 tj &l g g SProgramFiles (x86) %$\Python X.Y
sTarget-
Dir
De- AR AFE A AR HXE Y3 | sLocalAppData%\Programs\Python\PythonXY or
faultJust- | 7] & A X A g g $LocalAppData%\Programs\Python\PythonXy-32
ForMeTar or $LocalAppData%$\Programs\Python\
getDir PythonXYy-64
Default- | Ul A5 = 712 AREAFA] | (Rl Q1)
Custom- | 2 A= &€z
Target-
Dir
Associ- HAT AxE o ad o |1
ateFiles A< Tyt
Com- B2E py3dS pycE2 #H |0
pileAll | st gk
Prepend- | A % 2 Scripts ¢ & Ef g | 0
Path = PATHOﬂ Z=7}8t .pYE
PATHEXTO] 7}y ).
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cuts 4] 2 IDLE®| o st v}=Z 7} 7]
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In- stol A 7 dS AXFYTH | 1
clude_doc
In- g2 utelyelE XY | 0
clude_debygt}
In- Install developer headers and li- | 1
clude_dev| braries. Omitting this may lead
to an unusable installation.
In- Install python.exe and re- | 1
clude_exe | lated files. Omitting this may
lead to an unusable installation.
In- A=< g 5ol AAE AR | 1
clude_launchgru] C}.
Install- Installs the launcher for | 1
Launcher-| all users. Also requires
AllUsers | Include_launcher to be
setto 1
In- Install standard library and ex- | 1
clude_lib | tension modules. Omitting this
may lead to an unusable installa-
tion.
In- HEZ A= = pipe} setup- | 1
clude_pip | tools& A 2] gt}
In- Install debugging symbols (*. | O
clude_sympaisib)
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python-3.9.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0
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python-3.9.0.exe InstallAllUsers=0 Include_launcher=0 Include_test=0
SimpleInstall=1 SimplelInstallDescription="Just for me, no test suite."
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<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>
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4.2 Microsoft Store 3} 7] %
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4.2.1 Known issues

Redirection of local data, registry, and temporary paths

Because of restrictions on Microsoft Store apps, Python scripts may not have full write access to shared locations such
as TEMP and the registry. Instead, it will write to a private copy. If your scripts must modify the shared locations,
you will need to install the full installer.

At runtime, Python will use a private copy of well-known Windows folders and the registry. For example,
if the environment variable $APPDATA% is c:\Users\<user>\AppData\, then when writing to C:\
Users\<user>\AppData\Local will write to C:\Users\<user>\AppData\Local\Packages\
PythonSoftwareFoundation.Python.3.8_gbz5n2kfra8p0\LocalCache\Local\.

When reading files, Windows will return the file from the private folder, or if that does not exist, the real Windows
directory. For example reading C: \Windows\System32 returns the contents of C: \Windows\System32
plus the contents of C: \Program Files\WindowsApps\package_name\VFS\SystemX86.

You can find the real path of any existing file using os . path.realpath():

>>> import os

>>> test_file = 'C:\\Users\\example\\AppData\\Locall\test.txt"

>>> os.path.realpath(test_file)
'C:\\Users\\example\\AppData\\Local\\Packages\\PythonSoftwareFoundation.Python.3.8_
—gbzbn2kfra8p0\\LocalCache\\Local\\test.txt"

When writing to the Windows Registry, the following behaviors exist:
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* Reading from HKLM\\Software is allowed and results are merged with the registry.dat file in the
package.

» Writing to HKLM\ \ Software is not allowed if the corresponding key/value exists, i.e. modifying existing
keys.

* Writing to HKLM\ \Software is allowed as long as a corresponding key/value does not exist in the package
and the user has the correct access permissions.

ol]#& 3 A 3o W3 7] A 7]ubo] ©] s A}A
us/windows/msix/desktop/desktop-to-uwp-behind-the-scenes®l] 1
Microsofte] A H A E ZF23IAA L

2 2 & A docs.microsoft.com/en-
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4.3 nuget.org 3} 7] x|

WA 3.5.20 37}

nuget.org 7] A= A <6 QA ol ol o] AW 4| ke A% 9l 5 G} AE Al LT 21§37 9%
Z2% 279 ol H BAAUE AL “NET & 1712 g Aol A0, 0= e =771 gk
971 A ol A = g 317 245 g o

YA ARGl st H 4l AR E B W nugetorgE R Al . Tha2 Thol A AR} ol| Al 25 8 oF
S

nuget .exe §¥ % =, 9| & £ 9] curl ©] Y PowerShell & AF-&3Fo] https://aka.ms/nugetclidl
A A TR =T S GGt of B8 AT 2} 2ol 64H E L} 32| = AFEI S shol e

2 ool g e

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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2810l 4] (719)) 93] A2 H U EE 2ol el 2l ZPol ol 2] AnA= 7 A AR pye HAE
¥ 3% 1, python3.dll, python37.d1l1, python.exe ¥ pythonw.exe”7} 25 A-&H Yt} Tcl/tk
(dle?} 2& BE 54 352 £3ako]), pip 3 shol 8 A WAL 255 A 94Tk

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.dl11 in the system directory.

A2 ) 71 A= Wdd 29 A S8 T2 I X == 330 o] A of Tt dut gho] A X
AH F54S FEst7] A8l pipE AHE S 22 o] Wi Z oA A AF A AR FFE 7| E0]W A
QAT o| =% 9 pipE E R ALET 5 A ek, LA 2, AL 57 AL AL ALE A
JUlolEE AFat7] Aol HA WA SHFS HAT F UEE FE& 227 R 2 He|5ojof
g o} (“#l o & (vendoring)”).

ol w2 ol ARFE = F 7HA AHE A 7L ol ol AT o] 5 Ut

441 stold S & =279

vpolr o2 A S8 TR IO MEA] ARZAZF L AR S A4 st= 5 & A8+ glayth ©] 3%
e w28 AR-ske] A A] s 7] x| ofl sfo] o) i F Wi 23 4 o5tk dubut £ of sk A
(E= R E, Ay AZH 02 Hojof steX]) of et 7 7HA] F4 0] sy th

S A% v de dAZ ARG e 9 o] L8 HAI R ARS A A 7 TS AHE Al
Utk ARSAE 4ol d dAE AR sk, 227 o] spol ol A A a1 glok= Be A7 flss YT
ofo] 2 A A Aol st A Atet WA AEHE A AT 5 Jom ohd Ao At = A5y g E
o A A Y AA = ote 29E W E2 A8l Py_Maing 22T 5 JlojoF Yt

o e e 223 P8 £ QAAE AMESto] python.exelU pythonw.exeS A4 &8 w4
ol A4 vz 77 E Algsts AYUth o] B, 58 T2 AA o]Fo] ofd gfojHew
FAEH, AR A A T o2 gojd 22U 5Y A4 PEsE d olE S A 5 UF
Yo

T A2 AN A =, WA E Fpold A st A HIE R XS] FRAA A
AEE ok FUTh S5 AXE ALY, S8 22 WS A F317] Aol AN HZE AAHT 5 Qo] A
A7 A E oh2 S Aol WA 5 syt

Wolgu =R 448 S8 22 ol 55 ol | Frje] 239 T oj7} Bashul, h3E vhol W
MEES o3 BHOE ST 5 AGUh INAOR, JRE S§ B2 IR voPH FER
o] 9lom, A% 7bpython. exed T &8 thpython3. dl1S A AHE U F A% =%, )34
MEE S8 eI A 39 AR 225 25T 5 9 shol 4 A m el B2 A B
eI

S8 Z2 a9 A PR, AE L EE 271557 Aol A4 A2 E AL 7157} ol A
A AL 49 AA N AA T 5 AFUTh T Ao, HEH Mz A AAE Ag e 2 2
2RAQ ol B gyt
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4.5 YA A=

Z CPython W) ¥ 9]0 %, 37} 7|52 E3Hat= 249 9712 7 QU o, The-& Bro] ALSs] = 1l 3}
B e

ActivePython T} Z

T34, A, PyWin327} Q= A X Z 2 13
Anaconda ¢17] 9= 3 2 E

1% nH:|

(7}# numpy, scipy 2 pandas) &} conda 3 7] X| &#] A},

Enthought Deployment Manager “The Next Generation Python Environment and Package Manager”.
Previously Enthought provided Canopy, but it reached end of life in 2016.

WinPython Abd = 73 s 7| 2] &} s 7| 2] D=5 93 =77F 239 A= A& v,

A AEE 0 M ol ol 719 ol el IS ZHIA G 5 20v], A ol
ol A 4 B2l FAL A A5 Lol £ FHAA L

e z2zEoA stolie Aejo AR E, A= oA AR AR 87 ASE WA AL
1% & gl e}, 97 2.2 2 9o PATHS) PATHEXT ¥ -8 4 She 418 AR SR, ol 42
? A B 4 A28 5 Uty o7 WA sol Mg A7 dew Aged, A9 &

A= 9ot B3
oA AN Aoz

#7 W5E A

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

C:\>python

WAL A BEo A AR = RE R P Yol BB, mEol A AZE RESE zz 1o
%8G

9Eg 7% ool W4 o) B8 EFOE /)& FLO2 B of, A FHol ) BRE A e AL 5 U
Ut} python.exeS £3sl= t e H el & A& F2ol F7}3lo] PATHS é"GP—E A2 ke M
sl alo] AW =S sl AukAd By}

ZNE A A4S JrAdo g £ Y, Start 2 F 2 3L ‘edit environment variables’ & 7 M 3} A 1}, A
2" £ A, Advanced system settingsS Q11 Environment Variables W E-& 233Ut} o] tl 3} A} A, A
SAY AR ASE 2ANAY AT 5 A1 ALY M A% R AF LA A o

o A 225 of Gl Th(F el 2 AT,

Fi: A5 AA AT E A" W Fof ojo]2o]Bg, PATHE FA T uf o 7] 2] 32 37}
T Y 5 Qsrvich

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.

o B

https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables Overview of environ-
ment variables on Windows
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https://www.activestate.com/activepython/
https://www.anaconda.com/download/
https://www.enthought.com/edm/
https://support.enthought.com/hc/en-us/articles/360038600051-Canopy-GUI-end-of-life-transition-to-the-Enthought-Deployment-Manager-EDM-and-Visual-Studio-Code
https://winpython.github.io/
https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables
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https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1 The set
command, for temporarily modifying environment variables

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

4.7 UTF-8 . &=

WA 3.7 =7}

=P A3 Al2d AdF P el AA A F S AHETUTHANSIZE 3] o] X]). ho]d 2 o] & Hl
g o] 7|5 Q7 Yo O] =3 /\]- St} (o & £9] locale.getpreferredencoding ()).
UTF-8-2 21 ] Yl 2} WSL(Windows Subsystem for Linux) < 3 8+3}F t 215 9] -9 A|AH oA dE] AHRH
7] W 2ol A 7SS 5 s
You can use the Python UTF-8 Mode to change the default text encoding to UTF-8. You can enable the Python UTF-

8 Mode viathe -X utf8 command line option, or the PYTHONUTF 8=1 environment variable. See PYTHONUTF'8
for enabling UTF-8 mode, and X & 44 : 317 <= A 4 5} 7] for how to modify environment variables.

m

When the Python UTF-8 Mode is enabled, you can still use the system encoding (the ANSI Code Page) via the
“mbcs” codec.

718 317 M40 PYTHONUTF8=1S 3713t A| 28 o] R E 5lo]# 3.7+ 3§ =
HAA A28 QAR o] Eoh= Fho] W 3.7+ & TR o] Qo §7Y
-X utf8 HE & FAHS AEsE Aol EH YL

23: UTF8 R/} ul @4 3be 49os, sl e A5 9oA 7| BA 02 0432 95 UTF-8S ALE
ok
H

B

/05 £33 £ 1/0 (AFA 3 Ul &2 PEP 5282 HZ 3 Al L2).

* The filesystem encoding (see PEP 529 for details).

e
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https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1
https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx
https://www.python.org/dev/peps/pep-0528
https://www.python.org/dev/peps/pep-0529
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3 sl 2l WA R AYSE o £oo] FE AP YUk 2aYE
(Ex 33 2)7H 5% shol A WA e A5 S Jeh =2 3852, g a2 ot Aot
PATH W59} D), AA = 43 A3e sl ) M AL Suke A A Th AlLw AA AR R} LS
A AAE AT, g 2 o] AAE WAL S s u T ol MAEE 242 vt

g% EollA

W 3,604 HA.

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%

AA R H A WAL spojo] AlFFH ool gyt - A or TR o, AQd =7 HE &
AA7F ol o2 A4 ASE Yt

If you have multiple versions of Python installed (e.g., 3.7 and 3.10) you will have noticed that Python 3.10 was
started - to launch Python 3.7, try the command:

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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714§

rlet

]

WA 3.50) 27}

DA 7 A A shold WA A flo] ARFH L, M A (FE 2ol B venv EEO|Y 9 F
virtualenv =72 A4 9) o] 8AsF oW, A= A de =g g7} opd 7Hg S 9] A=
ZHE At 7MY B4 w4t AU, Ao sheld WA

JEE daAPUch A9 gz
WAl A o7 AR5 AL

2ag e

BlAE sho]d A2 Y EE vhEo] BATH T U§2 2 hello.pyehe 3d-& HE
#! 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

HA stold 2x AX S WA NE7t A gE & Gy oA A AA E& vt 2ol A gt

’#! python3

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

ot B A3} e, B4 Qs “python” S A A H shol 4 2x9) H A WAL AHEFUTH o]& o] A 1
Aol TR Fua0le] THAL A A UTh 9714 python W A¥A o sfo] M 28
FxFUh

shel A gl A

RA= A A kol A (5 .py, .pyw, .pyc 3+ 3} A A of Slojof FLiTh. Z, AL T o4
1% 31 F S B Sk AN ST DR, ol MY A3} 2L 715 Ag o] 22
A=l A AHg ok s WAL AT 5 Y%y

o179 8 o] Fe A WA £ gl uhet B A B0 ol Thol A WAL AAT 5 ATk
A<,

482 AW &

SSTE S 39 o] 412 A 24 Ghebung ol of L T o 50k 71 5

FAAE ol B Ee A RAOR AUSH AT E AR FHE deh 7] 919 ol N
ek o s AH UL, of S AHETE A oAl ol d ~AYER 2L 5 ST 5 )
9] e AlE 1 AL Kol

ol

sholf 2T YE] AW B2 FUAL AL 1] o] 44 YT 57] A3}, o] AA L AT AH =
HE A 45 o8 T BEe AA U ANs s b U e ven 2HUn

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

e python
& So], 2aYEL] A WA Zo| U2} o] A&t
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#! Jusr/bin/python

718 shol g BolA A8 U T FU20lH AFHES AW UL o0 2P ok oo o
Zol 9lo)A, £ A5A AL o B AT EES DA A AT 5 AFUTE DESoIA F Y20 A
FET M 2TPES A, /usr 2 A5 A E F SHHE ALgSoF Fuith

Any of the above virtual commands can be suffixed with an explicit version (either just the major version, or the
major and minor version). Furthermore the 32-bit version can be requested by adding “-32” after the minor version.
Le. /usr/bin/python3.7-32 will request usage of the 32-bit python 3.7.

WA 370 371 shol W AR 37T HE = “-64” JUIALZ 4H E WA S AT 5 st =8 R A
ol F A oF| A E A AZ T = JHFYUTHS /usr/bin/python3-64).

/usr/bin/env 412 AW Zoj= & o2 EH3I A o] J5UTH AR
Aofl, o] @242 vlo] W A3 5}A-L pATHOIA AT} ©] AL PATH
=29l F Ao Ao

8.3

2
0%,

o

=ERE

3 shol A Qe ZelEo] AYT /&AL AT 5 YUk o & Sol, T3t 2L A

(2 1A

Wy x P
o)
%0,
[orlo

’#.’ /usr/bin/python -v

shol e —v g4 0= A YUtk

4.84 A&7 Aol

AAE 7 A ni DS dAFUT - A A8 Ao} “application data” H ¥ E 2 (
CSIDL_LOCAL_APPDATA & Alg€3to] 9% ¢ 4 SHGetFolderPath & Z&3lo] ¥istd ¢
HE)oll d=py.inist AA L} 22 e o Y= py.ini. A 2L M (S pyexe) U=
H A (5 pyw.exe) B0l 22 .ini 3t o] ARS-H U T

38 m2 a9 e e o] A4 A8 A 7 A8 5D Fofl Y SR A HTESA
ol Q1= ini Tplol & 227] Asko] Gz AHE A= Ao ini ol A WL AR L 5 9

]

)
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o

2, dA

718 shold W 2184 3]

o] fﬂrﬂ}, WA Jzéx}—i— 8 ¥ ol Ei}ﬁ}(ﬂ 1 2 oﬂ/q }\]—_9.?51- sto] M WAL A AT 2 g
4“'64”% 27}"5}04 32HE 1/}641:]]5 ‘?‘i—%ﬁ_g@-;{] £ A ﬂs]-/\ 9t}

o & E9], #!pythone] AW Zof= A FAA7} ¢l ¥, # 1 python3dl= F WA ¥ 2 A 3= HA
St 27 A F U Th

ol WA A7 Qlod, B4 W pY_PYTHONS AR dte] 712 HA @AAE AT - As5Y
q_. }‘\é]_;gE]Z] ?f])—_gui 7]E§:O “3”0‘:]]/]@ %/\L__ “3”’ “3 7” “37 327’ I - “37 64”9*]' 7]_01 ué]x—:rg éoﬂj\i
ALY S Qe BE S AT 5 QFUTH (647 4L Tho 4 37 o Ao A AA o A 7 AHS T
F gl ol st

B WA A7 glod, 37 M PY_PYTHON{major }(o] 71 A {major}EflolA 23 H A = HA
FAAAUTH E A4 st DA WAS XA T 5 FUth 28T FA0] glod, dx= AX " gfolid
HAS sk = HAdol tisl EddE H A F 28 AU o] AL HAH A= AN s
AFToANA 7HF H 2ol AAd HALD 7hs Aol E5yth

%2 (major.minor) 3to] 21 W A9] 320 29} 644 = T A 0] B A XA 64 A0 A= G 64
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9] 648 E shol AN APt A& AT FLTh thebr] 2H 9] 2L PCo) MAH W AR 23
A3 A2 BAG] (F, 320 ELh64u = W 9] shol At T T A 7k uhA| whol] A5 g A] AR
253) o5 5 A5 UTH. el A AFAF o, A8 4 “327 1 64" G ALS WA x| A 2o AHg-3ho]
o] 5ae WAY 4 drh

o :
« Fd Fdo]l 4 A ¢few, pythont python2 g2 A" A gho]d 2.x WA S ARESHAL
python3 BH L& A X% Al go|H 3xE A3 1—/}
* The command python3. 7 will not consult any options at all as the versions are fully specified.
* PY_PYTHON=3°¢]W, python} python3 B3 & 25 HAl A X H glo]H 3 1AL A&3Hh

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

e If PY_ PYTHON=3 and PY_PYTHON3=3. 7, the commands python and python3 will both use specifi-
cally 3.7
7 W4 o), A A o)A AF§SHE NI Lol A 2 T 4 YUtk INI st o] A4 e
[defaults] 2}l 5}1 7] o] 52 A3 py_ HFo]7}F @) W ot 25Ut (28 AL INT 31 9 7]
152 a4 #4445 FE6HA 2ol Fol st Al L) 4 4o Y82 INI st o A A 2 A3
.
o

r[r e

(O

I

it

7

=
* Set

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

317 ¥4 PYLAUNCH_DEBUGZ} A A E & (o]¥ kol A), AA = Ak A HE st err(ﬁ, 2o 923
o} o] AE = FA ol AAStAAE A A &2 E A, o' 18-S ZkeA, 574 H Aol
e ol B o whol WS A3 sk E] AR AR HE = E 5 ds5

T

49 2 & Z7|

vlo] N & dulz o 7 glo] H 2] (Y 1 Al site-packages ZT) S A 2] t] @ E 2o xqmgqu} u}a}
A, 3to] W& c:\Python\o| AXFrtH 7|2 gfo]lH & gl= c:\Python\Lib\ o] 91 A2} REL
C:\Python\Lib\site-packages\©| #] = o] o} gt r}.

sys.pathE ¢ 3] A5t H DLL(python37 _pth)o] W} A8 5t (python._pth)F &L o] &
°2 . _pth¥H¥& WEI sys.pathol] 718 A2 vt} gt 24 A AUtk DLL ©] 58 7|Wo 2 3
Hde A A g 7ute 2 e HdS AA IR, Attt HEg Y S REdE BE T2 170

g3 A2 5 A4 dHUTh

stdo] A o, R E HAXE 2} 37 W 7FFAIE a1, 4 8] B E (isolated mode) 7} /3 315 11, 5H
9] gt £ 0] import sited A& 3}A| L%t ?&Slteé PEE 32| gksUth ¥l 2o} o7 *]”3}—
FAE UL 7 AR b d Aol gis Ao A o] A A d 5 95Ut site o]9] 9] R E

=7 o, ol TEE AT 5 Yt

9t
olto
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import siteZ}AFE uf, .pth FL (AP LE )2 site BENA AFHCE Aol 7235}
/«1}\]

._pth3¥o] Q& u], = A sys.pathds AN$= {2 374 254t
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o $HSA AU 1Y FOw, AR o] ) §8 22 IAL AR ®

5 Qe THE A9 A 2B el o) W 35k Abg A site packagesell o 4 5] 9K 5 034

2 A A ko] b F-gol 72l AN 2

A 3.6004 HA:
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* ._pth 3L A Y& F7}8kaL pyvenv. cfgoll A applocal F/d= Al AdY o
o A3 Hdo] A AdHTw) FA A A=u}IZ pythonkX.zipe =73 ok

WA 3.65F 3 A]: Modules(PythonPathZ}obd Ut} ofefo] HAAEgo] A HH ZEL
importlib.machinery.WindowsRegistryFinder 2 ¥ E & 4= 9IF5 Ut} o] 59l
BT 059 3603} ol A W Ao] A B35 A W, FFoI L ays meta patho] BAHO 2
ZAelok @ 4 Qg

= AS 5XE A A=l vk 1f3t 7] 5 o] AFU T o]t
M) =&} 24 3 (snippets) ©] &4 g o}

KX o=
= -~ T
¢ 54 x5 252 mswin-specific-services o] A H = o] 95T}

4.10.1 PyWin32

rjg

Mark Hammond &] PyWin32 252 13 4= EA A
e Bt 2gE Yth

* Component Object Model (COM)

e Win32 APl 3 &

s HAXER

s oMlE 2

2 AP EEBIYUT o7t the e AW

¢ Microsoft Foundation Classes (MFC) user interfaces

PythonWin-& PyWin32 8} 8t/ Al 25 = M= MFC $& 22 23 A Yt tHAZF FZE yW3ded 4= =
IDE ¢ Yt}

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

4.10.2 cx_Freeze

cx_Freezeisa 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.

411 Q%904 shold A5}

If you want to compile CPython yourself, first thing you should do is get the source. You can download either the
latest release’s source or just grab a fresh checkout.

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.

He s 220 tst 98l A H = Pcbuild/readme.txtE QA3 A L.

5L 7 25 ol t &) A =, building-on-windows & 3FZ 5H A] 2.
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412 7)e} ZAE

ghol ] A& A QN AR S5, o] ol A PH Y A7 Z;EFL2 U= ALEH A F5 Ut (AHEAR A
FZOo 7 sl A A e BE SHF tha AA e W82 PEP 112 S5 Al 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

A At E A 2 ado] e SRS o3 AP S A S Python for Windows & F2 8141 A] ©

H .
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CHAPTER D

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.

5.1 MacPython-& +3}11 A x]3}7]

macOS used to come with Python 2.7 pre-installed between versions 10.8 and 12.3. 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.

4A F 2L 4 de AL o8 AN A&tk

* A Python 3.12 folder in your Applications folder. In here you find IDLE, the development envi-
ronment that is a standard part of official Python distributions; and PythonLauncher, which handles double-
clicking Python scripts from the Finder.

o dlo]H A3 Ay golB B E 235 E= Y YY A /Library/Frameworks/Python.
framework. A 7]& o] A& A A Z o 73Ut} MacPythonS A 7 3Fel W, o] M| 71X &
291 H U o, shol W A% shlol ool 4182 ® = fustflocalibin/e] 913511 o

o Zo| A AF3t o] W W EE /System/Library/Frameworks/Python. framework®} /usr/
bin/pythondl ZtzH A1 Uth. of Zoll A Ao} tal of Zoluf A A Az EQo]o A AE SR,
A2 35 A L AHA Bl A= <F g U th Python.orgol| A F Al stol W A& A ATHA, ZSFE ol A2
SEA B 5 Al 5 o) ol i AAE 27 Brke A 71 SN2, 422} AFEo] ol Bl Ak
A% A3k Aol F 23

IDLEO| = 3o A Ao AMAT 4= Qs B w77 2385 o] JlF Ut Fo] & A8 A
Jstthd, o] A A oA A5A ANE ol= A2 A &3) of F T

£ §92 SAFAA sto] Aol % FThA 2 A4 shol W 2T YE
ek

frt
>
o2
o,
rlr
-z
M
fio
o,
2
o
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5.1.1 slo]H A3 Y EE A3} uby

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

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

Bugd Fol ) 23 HES APste W /usr/local/bino] A A F 2ol = 3 oF It}
Findero| Al 23 HEE A5t 7 71A] F4d o] AdsUth

« 23 YEE PythonLauncher@ =234 Al 2

e Finder AR 32 53] BB 2FHE(FEERE py2IHE)E =R g zgado7g

PythonLauncher AMEsty 23 HEE ¢ E S A L. PythonLauncheroﬂ 2dYE
S e B e o 2 o] T, Option =151 Shike] 5] el o1
WA 4 Yon, 8 44 v E Astol Ao WAT + YruUnh

51.2 GUIZ 239 E A3 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.

v}o] 4 3.9 A=, python©| 1} pythonwE 2+ AHEE & 5yt

51.3 +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 .profile or .cshrc
at startup. You need to create a file ~/ .MacOSX/environment .plist. See Apple’s Technical Document
QA1067 for details.

MacPython 9] 3}-o] 4 3 7] 2] A 2] o] T & ApA| @ W) &2, 7} kol 4 3| 7] 4] A A 817] B& FRe Al L.

5.2 IDE

MacPython o] = %< IDLE 7§ 37 o] wpetF 1tk IDLE AF§of of 3 £-2 47+ http://www.
hashcollision.org/hkn/python/idle_intro/index.html o A & 4= 915Ut}

5.3 F7} sho]A w7 A] A =]}

Z 71 ghol A 3| 7] A2 A X3t & 7hx] W o] 94U T
71 A= BF ol A distutils Z =S S8 AT 5

3+
=
W2 v 7] 2| = setuptools 0| U pip HH S F3 AT = JF YT https://pip.pypa.io/
AL

A5 Utk (python setup.py install).
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5.4 Macej| A2l GUI =2 727

Macoj| Al s}o] W 02 GUI &-§ =2 18-E 24 37] 913 2 71A] A o] A5t

PyObjCE © & 2] Objective-C/Cocoa Z & Y Fof tf st o] vl g durch o] 2 AYPYI+= 7Hg &
o & Q1 Mac 7o) 7] 2 Yt} PyObjCeoll tf 8k A ¥ = https://pypi.org/project/pyobjc/ ol A A& 4
A5k,

Z FolH GUI EA 2 222 ZYE Tk E A (https://www.tcl.tk) & 7|9 & 3= tkinter @Yt} Tk
4 Aqua RS R RO R H of 3l OS Xof| HE=E Ala5 v, H 4l ‘ﬂ{% ttps://www.activestate.com
o A g tol A X & 4= QFUTH AxoA AEd =5 9HFU T

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

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

5.5 Macol| A sto] §& Z 2 79 v 2317

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

5.6 7)€} 29

MacPython | & g 2| 2 E = Mac JFo]  ARg2p2} WEAE 913 253 A1 A Ut
https://www.python.org/community/sigs/current/pythonmac-sig/

T o2 783 292 MacPython 9] 7] Y Y t}:
https://wiki.python.org/moin/MacPython
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CHAPTER O

sholm =2 299 Aol 2 X et ol IDEZL YUt Be B4 7|9 IDEE T8 4%, O F £ 7
9 PEP 8 A4S A2 8

FZZ 9 BE-5 H Y Python Editors?} Integrated Development Environments 2 ©]%53}4] A] 9
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APPENDIX A

Skl
>>> 5} Adof 7|2 vhol 2 E QB ZEHo Aty oz AP E 5 gl I oM A
Eae]
T A5yt
o3 22 s v S st
s 527" IE B5] IEEJHT W, L ol FE TEAZE, UEE, FED) O
FEE 99 3 7| vpo| W ZELE.

e Ellipsis W& A<,
3
O~

2103 5404 25 =8 3fo] 43
EgE gAsA AT 5 2

2to3 & ET gol B oA 1ib2to3 E AFH UL SHH R AYPT = 2THEE
Tools/scripts/2to3 & A& F Ut} 2to3-reference & H A K.

abstract base class (34 W|o]| A Ze|A) FA W o]~ FdA2Ehasattr () 22}
A v EeA A (g 5 UH’“ HAE) A5, A o] A5 Ho 3= g
9 Ebo]E S Heghth ABC“ 7 AMBE ZHAE EYste, SHAE ASEA FoHA
X isinstance () @ issubclass () o] 93] ZAE & Jd+= Fd2&
£ HAS. E}OM‘iOﬂt ‘3%’3 H]%PABC—O] mete = o 477’0 AE°] A
)

rr
éé fu
r{n:
o
=
fol
riot
ox
o
ot
v
v

2T (importlib.abc 2E|A]). abc RES AR5 A] Z} H ABCE W& & 5 UYth
annotation (o] - El|o] ) FFol wlel 3 I E T ALESHE= Wy, FU2oEZHE &
L RkS g A2 9 glol 8yt
21 H9] o] mH| o] 2 A ¥ A Zhof] BAM AT 4~ oqxl‘j]' Z‘ﬂﬁ Ay, A S L 49 ol
HolAd2 27 &, Fd2, 42 __annotations__ EF o]EZ|HE xix Huth

See variable annotation, function annotation, PEP 484 and PEP 526, which describe this functionality. Also
see annotations-howto for best practices on working with annotations.

argument (7)) 48 TEY ) T4 (B A S) 2 DDA E gL T R QA Ak
o 719 = AR} (keyword argument): T = wf] A FE X7} of] B2 AR} (o] & E0], name=) E&

% 2 okof| 2 o] _I/qL-]a]E;qﬂ-Q‘—O]x} 01] Eo], t}& 3 2L complex () Egoﬂ/ﬂ3»}
5 BEF 719 E dAY Yt

rr
%
+
2
)
24
>

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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o 9 ] QR} (positional argument): 7]
HeAY olE e E o gl * &
e e TS

_& j&l
rO
>
N
—-
o
—
[
0,
N

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

ARH= G4 whE 9 o § 22 A Aol thAF Utk of thgfel B85 F 4S50 tha A calls
g AL BHA0E, o BB AR AHEE 5 dFUTh T geol A< ol

EEEISE
Lol A9 w7} ¥4 5 FAQ AE AR} v 7 =9 2fo] £} PEP 3625 H A &

asynchronous context manager (]2 7] YA E #Ae]x}) _ aenter_ () &__aexit_ () HAEEH
9o 2N async with oA Hol& &3 & Alojsl A PEP 4922 == ¢l 2 ’“141:]—,

asynchronous generator (W5 7] AU el o]e]) 1] 7] A Lie o)) ol e o] 6] & ¥ T §4. async
def 2 9| ¥ & TR P4 A ol L, async for FE LT 4 Uk AR FEE B
St yield BUAE ERUTHE ol thEYTh
HE WS/ AV E §5F el AR, o ¥ RH oA %] AU dolE o Hd ol &
ARGt o =5t o u7h HEsA ke B9, BT oI A BETS GAUTh

_/;\_

v 5 7] Al dolE St await @A asyne for 3} asyne with B2 2888 5 9%

ek

asynchronous generator iterator (W] 7] A& o] €] o]g]d|o]¥]) v]= 7] A& o] g T7 wte = A A,
H)5 7] ol #lo] 8 QA __anext__ () & E&3tW oSllolHE AAE FHF, o] AL T
yield A4 747 W57 AV o8 &9 ]S Aq g,
Zyields QAALE A E ST, 29 (A A4EH 7] 5 ry-FES EFoE)
A AEE 719 UTh b5 7] Al deld o8 o] 8 7} _anext__ () 7t EHF = E Y
olglolHEE AMFH, Wt o7 Bt PEP 4929} PEP 5255 K A Q.

asynchronous iterable (B]£ 7] o]€]2] &) async for ZoA AF2E = U+ AA. __aiter_ () WA

Exe sl olEdolH & S8 F ok g th PEP 492 & == 55Ut

asynchronous iterator (8] 5 7] oJe]#|o]E]) __aiter_ () & _ _anext_ () WA EE Fds= AA.

__anext_ E=ogolHE AAE S FHoF gt} async forE StopAsyncIteration o9
v iy EﬂVﬂ'x] H]-5 7] ]Eifﬂ °olH ¢ __anext_ () MINE7} EElF = ol HES FUTh

PEP 4922 % 5 95U th

attribute (6] E 2] H-E) A value associated with an object which is usually referenced by name using dotted ex-
pressions. For example, if an object o has an attribute a it would be referenced as o.a.

It is possible to give an object an attribute whose name is not an identifier as defined by identifiers, for example
using setattr (), if the object allows it. Such an attribute will not be accessible using a dotted expression,
and would instead need to be retrieved with getattr ().

awaitable (o] 9 o]E] &) await EAA | AHEE = = AA. I FE o]y _await_ () HIAE=E 71X
AA7FE 4 A5 UTh PEP 4925 B A 2.

BDFL Z#}8] 28 &4l =] %} (Benevolent Dictator For Life), < Guido van Rossum, 3} 0] % 2] A A},

binary file (v}o]v 2] 3}) vlo] ELF A 52 11 & 5 A= 9t A A vtolv g 5t 9 o 2 &= vlo]
HEl B ('rb', 'wb' X 'rb+') 2 €8 3}Y, sys.stdin.buffer, sys.stdout .buffer,
io.BytesIO @} gzip. G21pFlle.4 A‘?ji%%—’,\— Q< t}

str AAE Q3 2 5 Qi 9 AR A HAE 5 ® FEA L

‘/’i

borrowed reference In Python’s C API, a borrowed reference is a reference to an object, where the code using the
object does not own the reference. It becomes a dangling pointer if the object is destroyed. For example, a
garbage collection can remove the last srong reference to the object and so destroy it.
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Calling Py_INCREF () on the borrowed reference is recommended to convert it to a strong reference in-
place, except when the object cannot be destroyed before the last usage of the borrowed reference. The
Py_NewRef () function can be used to create a new strong reference.

bytes-like object (B} o] E € F ZAA)]) bufferobjects & AP35t C-A%5 M E AAFTE T4
FE memoryview AAEL EE9|1 bytes, bytearray, array.array =
ol EG R/ AR 52 vtol g HlolE & thF+ o8 7HA] dabsol A
dholue] Hm A, A4S FI A% 22 ATl A5U T
o AsbE2 vtolv e HolH 7t 7t A Y 87 st od Aol ABAe TF5 “al-
2] ol E A% A ehT EAYLITE /4 15 AA 9] o] 21 bytearray 9 bytearray
w7} I Th OhE AAES ol e tlolEl 7t 2 A (7] A8 o= AR
8 F3Urch; oA AE9 9 Z2+= bytes® bytes AA| 2 memoryview 7}

LN
P
30
)3
A
¥
o2

i)

memoryvie
AA) ] AZHA=S 8
Asyth

bytecode (H}o]E F &) T}o] £ A FE=Hlo|E FE g A 3}YE =1, CPython 21 E] = 2] E] o] A] 5}o] A
Z2IH YR 2HPUTE vlo|E I =+ .pyc 3t A FHof, 22 LS F AR AW uf
o #@ep A A RS U TH(A2o A vlo]E =R AL 5T ¢ Y5 Unh. o] “F1H A" =
Zhutol E I = o k= 71 AE Aot M 77 ol A Ay E ki T th blolE I ==
A &2 ohE Ttol A ZHE 71 Al el A A A2 7t ek A =, ho] A w2 Thol| QFA A o] A = otk
Zlol & 35) oF .

Hlo|E 2= Welolse] 25 dis LE ABA G Ug U

callable A callable is an object that can be called, possibly with a set of arguments (see argument), with the following
syntax:

callable (argumentl, argument2, ...)

A function, and by extension a method, is a callable. An instance of a class that implementsthe __call__ ()
method is also a callable.

callback (%)) QAE A= mgfe ojv A

i)
=2
>
>,
o
i}
>
|z
—{ru
uu
u
5

class variable (28] 2 ¥4 Z %)
Aot s = d

A
T.
coercion (Z. o] A) Z& 39

T AAE pubste Aite]l ojubs oL S H A~HAE TR PO 7
SAA g HEsh= A ol & 59, int (3.15) £ A E A 382 WAL ARk 344.5
oA, 2k AAF= THE & o] 31 (Bhih int, THE SFub= float), & Tl 8H7] Aol 22 P o2 Whs] of
FuUrh 284 oW TypeErrors G2 Uth ZojAd glols, T8dH = A= 220
7t 2e Por Aatsts ook FUth ol S E0f, 1 3+4.5 3k thAl float (3) +4.5
complex number (¥-457) 9} 53 A A2 0] S, RE A Ap R s or Y
HUth defe Aol sl I (19 AFHE w3 AdH, $F s i, TN =
JZ %71FUth Sto]lf & T2 7IH S 25 HEASE 7|2 ALFUL d5RE 5 JuAE
oA 271 Uth & 01, 3+13. math BE] H4 4 W o] 83, cmathE AHE T
E450 829 £F L $A 759Ut o5ttt w72 ZEthE, A9 FA 3] FA|
A FH5uTh
context manager (Y2 E A2 A} __enter_ () 2F__exit_ () MIANEZE AT S22 H with &2l

A Holx 84S Ao]st= M. PEP 34322 % 9l 95t

) A 2Eo w2t & 3t 7HE 5 e Wi o
7 AYe-24 AF48) v

g2E7F e 5 den A
A

Ut} contextvars

context variable (A&l A E ¥
Hol sl oh 2 B
F3ll, etuhe] A3 A =0
H5 7] Bl a3 A A& S 3= =

contiguous (%) W= 23] C-A <5 (C-contiguous) ©) A} ZE & A% (Fortran contiguous) d ™ <5 0]
g AAZ UL Y WA= CASoHA TES ALY A oA, F5
A &2l JIF B, 00| A Al &ets L 52k Qa2 AT 2 v & 2] o] vl x| =] of oF gt} thAtd
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coroutine (Z+9) I FH 2 HE F/H o drbshd P d Uk A ERE2 3 A Hofl A At &
XV“ﬂ/ﬂ gt & 0%’4 e ARl A A ek, 225, AN AU Th o A

=2 async de f—E—RE——[’-L‘Q 9l Ut PEP 4925 | 1

nc def—r—Oiﬂ-/]g
t}. o] AE-S PEP 492

=

[e]

coroutine function (Z 58l g4) T FE AA S EF =S5 IFH T4 =45

4= 31, await &} async for®async with 7]—.45

ol €] = 1% 913 U o
CPython 3}o| % _LE‘ZEHUO Ao o] #4273 b, python.orgo| A ¥ - Yt} o] 332 Jython o]}

Ha g7t ‘% EH &-©] “CPython” o] AF-8-F Y th
decorator (t] 3.2 0151) =i HEe ], B8 @urapper = A S 3 WSS
AgH Ul g2 o]H ] &3t o= classmethod () ¥ staticmethod () YUY}
H

ol e B vA A BHY LYYk B2 F T4 A= v o= FEFIh

m{m
Fl
ol
ok
4
;94
xfy
AW

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):

2ol E SR 3HA T @ Ak 29Ut dl Z o] ¥ o tf & t] ApA S &2 T

29 g Ady 125“49‘4‘:}

descriptor (] 23 HE]) WA= __get_ () o]y} _set_ () o]y __delete_ () &
FH2AEYFENYA2THEH L, JEFE 23| = 58 A2 #8S 4oyt 2,

ab® AAY, 2AY, Al etE A8 S ), a9 Fei GAU oA b BT o5 B AAE
A5Uth AR b7 eI RE Y, A gsle daa g A= T2 U HaaHE S
o33k AL Tholwol] that 22 olae] A ol 4>W&94i4%aﬂéﬂHC¢ﬂW

HAS, 73 SR T2 T B2 75 72 E o )F A Q7w EdYh
23 HE o W A=Eof of 3k AFA| 3F Y& descriptors L T] 2 3 E] AR R A of] U3y T}

ln“

dictionary (944 2]) 9499 7]1& kol 52171 A& w & (associative array). 7]+ __hash__ () <}
_eq_ () QAEE ZERE AANTE S Q5ULE oA A S EE YT

dictionary comprehension (5 42| A= A) olEHE = 84 AAY dHEE A3t d34E
go g E vtEst= 7H43 Y. results = {n: n ** 2 for n in range (10)}<

= 8
Fn *x 20| Wl H 7] ng 233= 9 EE AT th comprehensions-& F2 3 Al S
dictionary v1ew (G AHe H) dict
Zﬂ =< _I}\:]L_}E] ‘I'I"‘j/]'J—- “'T]‘%‘

el 7hiAdE o, {71 o] W3
list (dictview) & AFE3

eys(),dict.values(),dict.items () WA E7} EEFT+= 2

o] AEZ ‘”‘4‘43] FESo et FA QA FE Ak, —,/*‘1
Mg Sithe QU 9A e BE 9% o At R B
Utk dct -views S H A8

AR A ERA 0T e 249 28, 2927 29
A= of Fo o Feh 2, B, RES _doc__o]EHER
soone, Ao AUAE AT FEAA Fadvh

23
%7}%1% A A= Eﬂl AA S B= 1 R AEZEH%‘
H e
Be

EﬂL
Lﬂtlﬂ mkﬂmlm—gw

docstring (S 2E ) Fe, g4 2
o= FAIE AR A o] o
Lﬂﬁqr/} QEZAFHAMNES &3

duck-typing (4] €0]g) Zn}l2 IEH o=
28d; A, &3] HA = o] E g
suchE, 1AL etk S4E ¥ A ﬂJ
A A g sgFozN FALS N 5 %%HE}. =] E}Ol* 2 type () ©]t}isinstance ()
= A& HARE S T (SHAI R 9 EFolsg o] 4wl o] &~ QEH/\EE%}%_/,: 9) S0l -] 3| oF
shuth) tjAlof], hasattr () AANW EAFP 22 18-S & Uth

::1
>~
_,_,

EAFP 3 =R ttE= 84 & 1317] 71 4 t} (Easier to ask for forgiveness than permission). ©] £3] 2 4~ &
sl 2 AT S, SULE A1 ol EelWES £AF /Ao, 1 g0l BelE o9l & F
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Uth o] 23 st w2 2edL B2 trySexcept £ EAZ EFJ A FH Yt} o] HZ

o} e b2 Be o] oA A3 AHGE £ LBYL e ot o u]H U ok
expression (Xd42]) ojH o=z ;oﬁg 9L =
AE ASIFE Al BUT, B8 3
A

1Z
rlo
@)

&g ff— Y A H

extension module (&3 2 &) C U C++2 ZAH B EQlH|, 5}o] A 2] C APIE A3 A] Al o] L} AFR- A}
FE} AT A&y

f-string (f-EA}F) '£' U 'F' & g B FAE FYHEES &3] “f-wA g ol 2, 2 W
Bape 2B 2 o] 299U PEP 498 < A S

file object (3} ZAA]|) sH AFd ol i3l 3} L A FA API(read () Ywrite () Z2HMAES)E EHUW
= AA. Do ol mpel, 3 ARl = AA Ya3 A st olu e A AU FAl A
(°‘ﬂa o, 2 Y=Y, Ad-HEY W H, &, gto]=, T5) ol et AMAE FAT = A5t

3 AR = oY F A ] (file-like objects)\} 2~E & (streams) ©| 2} 1= & H 1]t}

A 2 A 27 5D AAS o] U Th D raw) Ho] V2] 5He, W S (buffered) 1ho] 1 2] 5+,
g2E 5 o] Bo] Aol 2t o BENA ZY BT A ARE BEL U PP L
open () T4 225 AT
=

file-like object (3} Z4A]) s+ 24| & v e L.

filesystem encoding and error handler Encoding and error handler used by Python to decode bytes from the op-
erating system and encode Unicode to the operating system.

The filesystem encoding must guarantee to successfully decode all bytes below 128. If the file system encoding
fails to provide this guarantee, API functions can raise UnicodeError.

The sys.getfilesystemencoding () and sys.getfilesystemencodeerrors () functions
can be used to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the PyConfig_Read () func-
tion: see filesystem_encodingand filesystem_errors members of PyConfig.

See also the locale encoding.
finder (s}eIt)) QEEH RES A% =0 & oD Amahe A4,

o)l 33. o]& 8, F 279 3 f 7}t 95Ut sys.meta_path & 7 AL sH= HEF A=
Q1 2} sys.path_hooks 3 @A AHEst= 4 =2 A E 2] 5kl .

o] &AM 3 22 PEP 302, PEP 420, PEP 451 of] U8t}

floor division(%* YxA) 7H 77k A2 Wl eke 5 U4l
& o], ¥4 11 // 49 g2 27t H A A5 A2 2.75
7}-2.758 W9 & -30] Foll FoJsloF Ittt PEP 2385 H A 8.

function (8) &AM A oW & EHFE °‘ﬁ«l EFE. AU 2 o)L oz 7 AGE = =
o], vty o] Ao AFgE 4= syt v 7] ¥ oF A = &} function A A= HA S

function annotation (g4~ o] - H| o] A) &4 o 7| H 5} vkS) 2H9] o] g o] A

mlm 0>4
m}ﬂ >

Al AAAb= /7 T
HE YTk (-11) // 4

@ oo de WAooz 3 A 2 A8 YTk o & Sol, o F4E T A9 int ARE
‘:“OPEO”*OE 71 = a1, F Al int ¥ ks & 2o R 7]¢H%M‘?‘r:
def sum_two_numbers(a: int, b: int) -> int:

return a + b

S o mH| o] A 22 function ol A A g Tk

See variable annotation and PEP 484, which describe this functionality. Also see annotations-howto for best
practices on working with annotations.

__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
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__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 (7101 7] 7)) €] A5 A b= o 218 3o 2 st 94 273}

uhg We Fz

F2 58S AL ZE F JE 8 /A F=A7E 53 /A A4S 3T 7ha) A
F77]€ gc ¢v‘§r§ AFEEA Ao & 4= QlH Ut

generator (AU & o] &) | & o] E Nﬂﬁﬂ olH & B I g Wt gAY Boled, 49 e
= U vyield 58845 2@3th= Ao] thgUth o] EL for-FZE AR 8 A U next ()
T";"“i st ol b A = S5 UTh
BE A ol g5 7e 71 A e
S o v 7t W &R 42 A=,

i
ra
Ao
JE:
_I_4

rr
N
_\Z

olFf o]E# ol £ 7t Ytk o=

generator iterator (] U] @] o] €] o]g]@|o]E]) A g o] ¥ sl-z,\_ 7} wl=

Zyields QA Ao A2)E FehaL, 19 A9 (A
A% el 7 el g ok Ay el ol ol Elel ol gl 7} A A=
A2 A 2Fahs g4 o) o u) g U o,

for A} A P is Ao Fo] B AN BA4) 4F BTk A3t B4

A% e S wEo WU Th

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

generic function (AU 8] §) 22 A4S A2 v Fsdd del 7T o8 Tz 748 . 22
A

uf o] | 7 o] AHEE A=t x] gl o] A8 F Uth
At 2]z €018 %3} functools.singledispatch () Bl 22| o2} PEP 4435 H A Q.

generic type (A Y] 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 A olgjzZeglE = 2 HAL

global interpreter lock (A< QlE]Z2|E] &) I ol 2 7] 3}}e] A =7) upo] nlo]E = & A 33}
S5 ®HAs7] 9138 CPython A ¥ Z 2] ¥ 7} /\}30}L HAUE. (dict} 2583 ‘ﬂ%‘ﬁé%% x
6‘3} ) A o] FA|H o7 FA] HA| 20 o3l ¢+ L= F TS o] A CPython —TL?‘;% <=5
Ut Iz AAE F 1 A2 JAHZYHE v 2ad 387 A e+ 4l ve

=2 AN AAZ AT B4 B SRS S A Th

However, some extension modules, either standard or third-party, are designed so as to release the GIL when
doing computationally intensive tasks such as compression or hashing. Also, the GIL is always released when

doing I/0.
(AR Y uA A - dlolHE F1e)“adg = Z}-n—i—'—(free threaded)” JEZEHE HEILA}
3= 1}7191 LE2dFHolA XYl T dd T2 MM F A A A WY
Urth o] 45 ol E FES= A2 FdS X E5HA v 01/‘1 TI‘Z] ]3‘0] =] to{é‘ Aog
o AR a1 01 ST

hash-based pyc (] A] 7|9t pyc) FE3S FB37] A8 TG & 5L HF 54 A Zbe] obd A&
AH8-5h= o]l E 7= 7fA] 5. pyc-invalidation2 &2 5HA| &

hashable (| A] 7}5) A 7} 44 1 gho] WA b= A g2 2831 (__hash__ () I =7 B 83
oh, & AA vl E 7 JO0WH (__eq () WIAEZFZ AT, siA| 7} strhar rych &
ohal B2 H = A 7s e A A E 9] S Al g2 Zotof st
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_,d
ofr

0
rlo

M
i—";
i
10

7 AUl 7y e Wz ALg e 5 A k=, o] AR LR E 9

Aoz A g AHE3H7] Wl Ed Tk

E gpol el 2 Y AAEL A 75Ut (BlaEYH ‘ﬂﬁﬂﬂ 2oy 7k Aol gL
(R 11%frozenset o) B Aol EL 159 2450 3| 7t gk

Al 7MY ok F"L 2] Zefae] A" AAEL 1%3.°E3H/\l 7Fegyth (A7)

A0S AL Bl E) BF 2 g v 2E 3, A G2 id () 2 FE e Ych

IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and interpreter
environment which ships with the standard distribution of Python.

immutable (E¥) 7 A4 72 2= AA. 29 AA) = o2 2429, 52 . =
WA 4 UGITh A 8 A A AAE ol oF ST ek B A el ook
e ol A ER 8 4TS TuTh ol & Sol, 9A e 7],

import path () 3 73‘ 2) A% 7|uk 5oy 7k o B
OﬂEE]) I;L_ ]__‘: Eo]- o] ZF .

7149) B9 BT AANAY _path__ ol S REZHE & 4% Yk

importing (¥ %) & 25| vjo|d TE7} )2 B 5 o]
nmporter(°ueb 52 R7E 31 2E S E }% 235 S Aol 5kl H o) 2

J=tl, JEzeE 252
Sy 012}%;10]‘% Al p
A8 (57 E Q] 5o ol A i%"}%ﬁEﬂ%%‘—’F A=UTh. A okeltiol & A
HZAE SAvtE & v A H T BH AU (help (x) & 7] 8HAIR).

interpreted (JIE] ZE|E] =) Hlo]E T & oA o] A wfZoll I o] S35 A]7]
< A9d A7t obet AB Z 2 H o] Juth o] 2L YA H o2 AY 5t
/\/\_1].0102179) /\1611‘6;1— c}%%g}qu} JzgIfol &Y AHs] AP
Zelg Aol BF B2 w4 £718 25 dth b5k

interpreter shutdown (°l E] 2] EJ
Agsted, BE oY 7
ST 9, A 410 &

2z

ic; /\131]0 /\]zl—}\]

om

JPU H~l
-IHU

F>

i 02
1o H
I
b o

(
b

=)
Ry
[
=2
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S
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oo
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o
N
TR
LA )

ot
2
5 x

i;j |’<|U
Lo T
LR

i o2 EH
o gy
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0

o
R

d
un
)
o,
i

'|> 2
=

o
i

o

H o e
o
-,
il
FOXN Nop
5
Rl
[

i
f
fz el e
>
ko

N

AR 2

o})l
kt
ofr
ok
&
rr
ko
o
flo
ﬂ&
mlo
2 m
<l
o
X
ro
o,
[k
AC)
o,
o ¢l
2 poly

(L dm
g
)

2 o

Eﬂl
o
L yo fft

g 2l 33 ALt wea

rlrklﬂ
A g
Tt
[ 2
LR

0,
(e |
&
I
»y
2
Ag
B
o4
Ir
BN
FJB
il
-
n)
N
off
_?L
Y
5§

o ©

-+
30,
N
¢
M
jinss
<
Iy}
ol
£
8 8

rlr
pAY
o
i
ul

)
2 AYPE = main BEOIVAIHEVAYPS E

A=
%] AA. ol HEY JrzE= B (list, str,
tuple 7&% /*l A2 Y5, dict Z2 2R U A2 FE, 91 A5, _iter () Y AA=
o

e 2eas AR T

o|HHEX for Fxo AHEE 5 9,15’— ANE2E B8 8 o+ D}E we X (le() map()
ol AHgE 5 dFUTh olEE A WA ?:‘? i
£ &5 Utk 9 1E13ﬂ°]131" wEY A
IIH, E‘%“\% iter() & EO]'A]’]' O]Ei‘}ﬂ Ei 7—]1 '“E =
= A8 Ee EH"‘_‘GHH Ao 2 S| FEH, F2E 2= 5t olH
TE WU Th o B o] B, A, Al o] H = HAL.

iterator (°]E] & o] €]) ti o] 194 2EYS 5983t A olEH olE]9] __next_ () HIAEE WHEAH S

ESESH (Ee ‘41 } & next () 2 AGeH) 2EH &= EJ%%QX}Eﬂtﬂii?ﬂ Yt ¢

o]Are] HiolE 7 g2 w= ﬂ]/\] StopIteratlon C‘ﬂﬂ S dogyrtt o] AHfA, o # o]E A

A= 2351, 0]—,—./] __next_ () HIAEZE ?_ StopIteration 92 & thA] 427 7]“&

gk olHdE ol H = °]E1 g o] e A Z}LE EHFE_iter. () FINEE7HE Zio] 2557

ufj Zof], ol B &l o] ¥ = o] Bl 2] & 0] 7| = sl th & O]Eir’ﬁ B2 dotEole Y oA AHE-E

T AFULE T8 o= o] He oJH Y o] AE A EstE ZEYYTh (1ist Z-2) ZH oY

7“14]1_ iter () ¥R ADstAY for FZ o AHRE wfjuitt A o]HH o] H & WY th o] "

Ag ole g ool thall A et L ot d, At o] #| o] Mol ALEH o] ] &AZH o]HH o HE
S F A, W HH YA | Kol A vhE 1/]1:}

typeiter o] T ZpA] 8 Y& 0] 9l Th

i

(
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CPython -3 A} A]: CPython does not consistently apply the requirement that an iterator define
__iter_ ().

g o] A (collation) S+ A & (sorting) ©] L} ¥l & (ordering) o] AH-&-=

key functlon 7] &) 7 g =
1Yt} o] & £0], locale.strxfrm() < Z2A Y EF YA S WE+=
t}.

S gE B Ly ene
A 718 B o A4S
ol W B =77 QA5 0] oA A A oA Fol=AE Alofstr] 35l 7] F4E whot
EY9Uth o]d AEd+=min(), max (), sorted(), list.sort (), heapg.merge (), heapq.
nsmallest (), heapq.nlargest (), itertools.groupby () ©] UF5Yc}

[n LLFIF

7l drE vtE=gl= oy ol JAFULE o & E9], str.lower () HAEE Ao ZTE Qe
AEE A7 42 AHEE S stk i o=, 7] e lambda @QQE s =
%%tﬂ, ol&] Al durth: lambda r: (r[0], r[2]). 3k operator BE-2 Al ¢ 7] &4
AAAE AlFd Yt attrgetter (), itemgetter (), methodcaller (). 7] &4E HET

AH8-3F= ol t) 3k o]l & Sorting HOW TO S H A &
keyword argument (7] 9] & Q12}) <A} & B A Q.
lambda (&t} 22 uf gto] T AL e 34 02 TAH o] 2 gl 9t T Fr AL E
A= WL lambda [parameters]: expression YUYt}
LBYL % 7] A oj X 2} (Look before you leap). ©] T AEFAL T Z o)L} 23] 2 317] Aol YA H o2 A}LA
AAFEU T o] 2B S FAFP AW 3 ol 31, B if 2o 2A)2 57470l ALk
| = 270l A, LBYL 22 “H 7|79 “H 7] 2ol A 2705 WA 2 Al s
E90],FE if key in mapping: return mapplng[key] = AAF 3o, 3R 23]
ofl, th& 2 E7} keyE mapping| A Al AstH Asf g 5+ JJF Y h O]E* o] 9t % ©| 1 EAFP
SHS Ao EN S AE 5 st
locale encoding On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.
setlocale(locale.LC_CTYPE, new_locale).

rlr

p=
fus

=
HEE
Fal

On Windows, it is the ANSI code page (ex: cp1252).
locale.getpreferredencoding (False) can be used to get the locale encoding.

Python uses the filesystem encoding and error handler to convert between Unicode filenames and bytes file-
names.

list (B|2E) WA sto] A A, T o]Fox B3, Ao st M 27F0) o] 7] wfZell, A2
2] 2 E (linked list) 2. Th= t}2 A o] o] v & 3} AU T}

list comprehensnon EFl2E Pz A) A2 A5 AR = dRE A3ty 1 2d9E gaER
S FE 7FZ3 . result = ['{:#04x}"'. format( ) for x in range(256) if x

5 2 — 0] 0014 255 Abo]o] 9= B4 E2] 1604 (0x.) 5L FFate BAL P2=g
BEUT if 4L AR 4 5 UTh A2, range (256) o Y& BE 247 APy

=2 ru[n
D> 3o mIo

loader (2¢]) EE& E2E 3= AA. load_module () o= 0] E9 HAEE Aot 2=
HE 3}o] ﬂ 7t =8 Ytk AAI S WL PFP 302 &, A d| o]~ F 82~ = importlib.abe.

Loader & HA| 8.
magic method (W] 2 Wl A &) 5 v A = o] u]F4 A Q] w23k

mapping (W] 3) 9499 7] 23S A Y3 Mapping ©] L} MutableMapping 4+ Hl o] A& A
of AAH HAEEE F3HS= Aol AA. o2& dict, collections.defaultdict,

collections.OrderedDict, collections.Counter & 5 4 Y5t

meta path finder (W]E} 2 2 SFQIE]) sys.meta_path o AAlo] Be%t shelc). el 42 shole
A= dl=e sl 9 Bes o 9/1E 5% e
HEl A2 st 7 A= A =S el A= importlib.abc.MetaPathFinder & 2 W
Fuch

¢

metaclass (e} S 2) Fefre] Sehos Fehs Bt Ben o F, Fehx gAY, Mol FHAE
o 528 W T e Fel o A QS Wob Fe2E B r Ade Ay, oy
A AFY T2 Aol EL /8 FHLS AFFTE shol AL SHIA B AL A~
WEl 22 s 4 drks AUt R Ag A AL o] 27 A e AW, et
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5”.:
[>
rlr
ol
18
ok
ld

o
o
ot
:?l_',‘

),

]
o} %

v o

[» o
RN
>

A2FUch oJEHE AN~ & 7] (logging),
2t

1ol 2 2qle] gAY T

Ao
i
52

o
metaclasses o A © Z}AM|SF 8-S 3+

method (WA =) Z2 2 vl Qhof| A A o] =
f

N
@ 3o MM
Me > oy oz

= 22 AAE A oEFRHEZMN TEHW,
I HAEE A A A2 (R self gtal E¥TH B A2HA A E wgUth 3 o 5449

27z 5 HAL

method resolution order (W A& 2 A $:4]) WA= 7éxé A= 235l SoF U A5 »
25 =AU 23 2R E sho]d A Z el H o AFSH 52 M S| §-2 The

Python 2.3 Method Resolution Order& 2. Yt}

module (25) Jol ] =9 2134 A1 E BYAE AA. LEL G2 Solt AANES P oIB
B2 25Utk RS JE Aol o5 shol Wl oz 2EP Yok

574 = HA L

module spec (R & A29) R E2 ZEFEH AR E dZE B ARES F11 = o] & F 7L
importlib.machinery.ModuleSpec & QIAH A,

MRO WA= 27 =4 & HAHLQ

time.localtime()-T’»]-os.stat() 7} wi3kel 2kS £35te], ol 3 YAF o] v d = EZd Y}
I & o= sys.float_infodyt}:

>>> gsys.float_info[1l] # indexed access
1024

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

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

True

E&, tupleoA] 4&sta o] F B2 2= E Ao 5=

S ZH e Ao 1 S B Ao ol S A A8 A el o

collections.namedtuple () 2 W& = UdH5U T 3219 7|HL A H ZASA Y WA WA 01‘:
=]

FEoAAE Z2E T e 27 F7HuA =S F7eH7| = Th

namespace (¢]5 3% W57 AGEH = F4 ol I GV E FAF YT AAlo FHE o5
_'7}(‘11]/‘15 o Al) ErEotyet Ao, A, WA o] & Fbo] 5Tk ol & 3 01%%%%
WA REAS ALPUTh o & E9], &5 builtins.open & os. open() L 359 ol
F7roll 95 FEgYTh £, o5 F3 | RE5o] 45 FAF=AE LHA Tsolx

v_‘_‘

[e]
i=] -
7]—5/‘%4—-,-;-%] HEAo 228 Ut o & £9], random.seed () =& ltertools islice(
o 1

randon 3} itertools B &3] 7 g0l BAAAUTH

712 & AMH 7] A 5] AE YR 7] %5 8= PEP 420 ¥ 7] 4.

237
A AA S 5= YL, 53] __init_ .py Fdo] glemw A7

namespace package (©] S
o]2 Z 7+ I 7 A=
74 b B o
EE T HAS.

nested scope (FHE AT Z) SR HooA HEE FRe= 5. o
qH g2 g JEHmrEES 7&5%‘?
7}—%“33,311%] = 7] o s oF g
FUth v R, A A4E2 A Y o5 3ol A 3L YT nonlocal 2 HFZ A5 o

e A2 BT,

new-style class (5 A€} 2 EH’\) AL ne ZH2 AA o AFRH = U2 HAY oA 9
2. 27]9 FolH HANAE, 23 F2ed FH2v _slots_, 2T HE, ek E,
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__getattribute_ (), FH2 WAL, 28l g WA =9 T2 sto] A A FIA thFst 755

H88 5 Agdw Uk

object (A 3]) ¥l ()= HEY Zh & 23 52 (IAL) o] Folg RE tlolE. we, RE frortd
Sl A gad M. aaag s,

package (3] 7] 2]) A Python module which can contain submodules or recursively, subpackages. Technically, a
package is a Python module with a __path___ attribute.

At w712 2ol 5 S 71 A = BAL.

parameter (W7 ) o5 (= WA E) BY oA F7E bS5 Y= A (e oWl A9 AAS) &
A Q8= o] & 22 AHE. oA S/ Wi 7 5

o A X-71 9 = (positional-or-keyword): $] 2] QA1 A} v} 7] =

Uth o] Zlo] 712 e w7 AUt ol & 501 o

]ru

A4tz ADE 5 gl AAE AR
el

AN A foo 2} bar:

def func(foo, bar=None):

o 9 X-A & (positional-only): ) X Z W Al52 5 & AXE AFFUL J X AL wids+=
34 Aol o) v A *Eiﬂ/fwsgﬂazJCﬂ@ﬂ§¢aﬁft%1%%ﬂﬂ%
ol A posonlyl =} posonly2:

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

* 71 =-A-& (keyword-only): 71%5 B AFE e AAE AR 71 =-A8 v p
MAE G4 )9 A5 5 S0l A ol Ske] 7091 Al A} 5 o) 2 E el A
gold st & 01,1‘/}% ol A kw_onlyl £} kw_only2:

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

» 749191 3] (var-positional): (FHE WA AW Sl o)A o] u] Wl Sl 912 AAS o B )
AFD 5 g AX ARE Golo NDAE AAFU o A v i AAS o] Fo
8 ool Bol A 1 5 Ygvinh o1 E Sof T oA args:

def func(*args, **kwargs):

ZPRANE (arkenword (8 A EA 49 o121 LA = AAEA Klsh
e 999 A5 AN A4S A AU o] & THAMSE AR o] Fef
| 014 golg 4 A5t o 2 Sof 919) ollo] A kwargs.

A A QS 99 7B R o A A0 A 5 AAEE A S 9D

Q1 =} 30]?,:} &, A xpe} uf /M =2] Zpolof] L2+ FAQ A F, inspect.Parameter S,
function 2, PEP 362% H A 8.

path entry (2 dlEz]) 22 7|0 7ot 7} QEE & RESES 27 8] Bnels ¥ 4= 4o

Shbel B, )

path entry finder (3 2 QI E E]J—]—Jt‘]) sys.path_hooks =
£ 3T o, oA A= dEe] = BEE R PHE g

AR JEZ Ay Eo] FHEE= A EEL importlib.abe.PathEntryFinder o U314t}

path entry hook (F 2 A E 2] F) sys.path_hook | 2E = EeEUT, 54 4= =2 oA &2
ES WS g drtd 42 dEg oot & 85tk

path based finder (3 2 7|4t 5}Qlt]) 7|3 v} 42 5ot S % s, YEE 4= o BE
%Yt

path-like object (A7 AA) 519 A28 A28 e A8, A ARE A2 E ehy ser
Ubytes A o] AL} os.PathLike T2 EF S 3= A YYTh os.Pathlike T2 EF
S A Q3= AA = os. fspath () T4 S TEA str thbytes Y A28 A2 2 W3kg &
MQHE]- th4l os.fsdecode () & os.fsencode () & Z+Zt str U bytes 23}E B A5l=4)
AHEE 4 5 UTH PEP 5198 = Y= 5 UTh

filo
L
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PEP shol 7140 A% PEPE shol 4 AT FE AT ot EE 222~ e 2
o Shet A= e 7152 BB sk AA EA YU Th PEPE AQHE 750l th et 2 g
2AS AT ek

PEPE= F8 A2 7 5< Altsta 2A o e AFUE 949
AR3E AR ‘3%71%8& 71w A
gt ol A2 2 A S A o] A5y

PEP 1 &=z 34 8.

portion (£ ) PEP 420 o A] % 2] & 214 &, o] F 37k 3 7] A of] e]upA] 3h= shrte] v e ol £o] =
SIS0 A @ip Lol AZEE AT 75T

positional argument ($] 2] ?12}) QI#} £ H A Q.

provisional API (Z+d API) 7 APl= %= gto| B89 I A T84 B4

u] 3ol Mol Sojzk A7
U el A el g 7% 3ka

A, Cleislel a0 2 W o g5 S 9 el 3 AN
ST RO A TR o] FAH A b Mol Yol Qv ad WL B
Ao doj At ke AT — APIE E3et7] Mol 51 o5t 2RA Aol

B ZSoluk Do AUt
APIO AN 2 XS, 37 T34 o] &
H A= sl FA T3S /X

G BF vhol nef el oW A B AR
Yok § A 82 PEP 411€ 28 F 1)

provisional package (24 2] 7] 2]) &4 API & BEA|

Python 3000 (5}0] 4 3000) T}o] % 3.x vl 2}ole] W H (¥ A 39] WjE 7} W u]#)e] o]of7| & A Ao uh
Eol3 o] Folth) °] A& “Py3k” & S0] 27| = Yt

Pythonic (3}o]¥th2) TE dojsolM ANt S5 ARSI L =5 7Ask= tial, sl o
N A AR A7 AT o AEL Aol fhe t
A A 22 ol A2 for #& AHEEIA o E 2
Qojoll = ol £7 2] 74 B0 Yem g, shol 4
AHE8E7 = ot

2O Y il ko i
ol gy A% o Mok fo

ol

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

o 25 e spol ok 2 ol FF Y th:

for piece in food:
print (piece)

qualified name (37318l 0] %) BE| A A3zl A BE G B Feh2, G, WA= o] 27
278 HolRL 402 PiE o] F. PEP 3155 oA 3Btk A4 G5 Sehae) Ao
A3 o 2L AR o] &3} 25U th

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

>>> C.__qualname___

ICI

>>> C.D._ _gualname_
'C.D'

>>> C.D.meth. qualname_
'C.D.meth'

252 7t 7] AHSE ul, &3] BF3E ol 5 (fully qualified name)& 5 F 5 I 7| A ==
ZPAA 2R 7te Aor 2eld olF2 g ol & S°], email .mime. text:
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>>> import email.mime.text
>>> email.mime.text._ name_
'email.mime.text'

reference count (R 314) AA o that =R 4. AR IR 3471008 “9011] , W22 7} vk
”9143]' AR AT FHE INH O =T gtojHl I o EH A& FAT CP\thlm T3 ;A
’\?J‘/]D}. sys BE2 54 AA|9 I=x 34+E E8]F+ getrefcount ( Ao gt

ol L HINA & HAL

slots_ el %) ARSI, a2 A=ARELE G T
o8 AAFOEA v 2l S FasHs Z0E U 97 3

A E A Hole ), el WAS § 4 =R oA e el ¢ 182k gl

W3 F 92 FH e o] EHUTh

sequence (A]A2) _ getiten () S5 AEES 53| 45 AGAS AL wpE
S, Al @22 Zo]E E3FE=_ len ™

.III'H_\_,_L,

r°"

UE 2, 1ist, str, tuple,bytes 7} 5 YT dict =3l _ getitem_ (
2 AR, 25 o A5 A A2 9] 2 7B AHEH] wFol AALTF ol PO E H
FRTE 20 el3oF T o

collections.abc.Sequence FA Hlolx Fd A= _ getitem () & __len ()=
oA R ZHSE QA EHo~E AHYd=0, count (), index (), _ contains__ (),
__reversed__ () & F7HgUrth o] &4H AHH oA E T TS register () E AHE3
AHAdez 5524 dgUn

set comprehension (3 AL |3 A) ol Eof J= 842 AAV IEE A sty 238 H2 A
W3tsl= 7+ 43 . results = {c for c in 'abracadabra' if ¢ not in 'abc'}
=BG HEg {'r', 'd'}E AT comprehensionsS FFZE T Al L

single dispatch (9.2 T) A5 %]) 7@ o] stue] Qo] Wol 7|23 AAH = A @5 o252 Y
& 3.

Slice (&24o]2) B A T2 9 ARG FUSE AR, Sehol 2t A8 22YE T/ UL ASAN W
Ut} variable_name[1:3:5] A3, [] FollA A 7S =ALE & L—E—ﬁﬂ?}‘%q HZs
(HE 229 E) B0 RRHOZ o1ice AAE ASFUTH

special method (54> A &) slo] A o] Fof o] AL, cﬂg} 2o AgPstu] BAFH O T TEE = oA
E. oA HAEEF e REZ A FE ZvE o] 52 23 I 55U T 54 WA == specialnames

o EAZ Bl A ULk

statement (Z7) =& 29 E (R =2 “E5 (block)”) & 735t F2JUTh &2 234 o] AL
7IHN=S /\}ﬁﬁh ol 7HA +28 F9 sttd Yt 714 if, while, for.

strong reference In Python’s C API, a strong reference is a reference to an object which is owned by the code

holding the reference. The strong reference is taken by calling Py_ INCREF () when the reference is created
and released with Py_DECREF () when the reference is deleted.

The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF () function must be called on the strong reference before exiting the scope of the strong refer-
ence, to avoid leaking one reference.

See also borrowed reference.

text encoding (&) A E 2137 9Y) 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.

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

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

text file (5] 2 & 5}9)) str AR & 23 £ 5 Qe 7Y A4, 5%, GAE 5L A4 2 & volE A
HolHAE Y AH AT FAE Q15T & A% AU HAE e dzE HAE BE
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('r'E='w)E 99 9Y, sys.stdin, sys.stdout,1i0.5tringI0 & AAHAE E 4 U5

dlel =GR A7) & 932 4 9 5 AR thal A vel v e) 59 = Fa A L.
triple-quoted string ({3 -3 % 8 FA4e) -2E () o} 202 E () A AR FeA FAL. 1
WgE bz FelAel 2Ae] g 75 AT AL FA W, o AR o fol A Lm I} 9

2 o) o) ol 31

type (3) sholx AA] P&
AA P& __class__ o]EF

3 ol o Y IES Dot d FEE UL I E EH
def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

EoEd 2ol g a7 G e & dsuth

Color = tuple[int, int, int]

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

o

T EY BOE QA S, HAE ~AERS
& "\r\n', AL W ZNEA] Fe '\,

Z 714 Q1 Aol BfA = bytes.splitlines () ¥ 5ol 2} PEP 278 &} PEP 3116 = H A S
variable annotation (H4> o] = H|o]A) W4 = Z A olEFHE o] - H o] Al

W EE 22 o B RE ol H o] 4 e T g ge A AT

class C:
field: 'annotation'

Tint g 7R o=

fu
ok
(o
[
fu
>
ofo
it
T
v
2
il
e
=
2
&
o

W4 ol i o] A Ak o

dEEBE

count: int = 0

W4 o] B o] -2 A4 annassign o A A ™ &t}
See function annotation, PEP 484 and PEP 526, which describe this functionality. Also see annotations-howto
for best practices on working with annotations.

virtual environment (7} 7)) sto] % A8 A9} 38 Z 2 I 0], T2 A|AH oA A s = ThE Tto]
WG 22 OYEY & TS FA FoWA, ol A Wi 7| A5 A A sHA Y G 1 o]
Sohe AL bssl e, A8 A0 AelE 49 84,

venv & HA 8.
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O

Qo= AFE. sl o) 714 7 AL ol ZE A

L

virtual machine (7} 7| A)) A2 ZEojqto
27} ZeaE volE 9Eg A

Zen of Python (3}o]% &) s}o] A t] =<l "’Lﬂﬂ' agse Eio] o], A o] & o]3 8l AFE-3F= o] =89
HUith o] B5L o3y =g J=j5h B U o
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o] A Aol &3}

o] A A= reStructuredText 20| A TEE 0] A1 o2 ) gfo] A A E 93 53| A=t
¢l Sphinx & AH&- @5 U T

Agx el o] & 913 24 QA Nk slo] M A 2} I 2 A A 02 AP F AR =8 Yyt 7] o 3}
2 AT, o] # ol th$F 7 B += reporting-bugs 3| o] A| & IS Al 2. A 22 A B AR AA Y
g gy ol

& RS/ Be A8 =5y

RUNNE

* Fred L. Drake, Jr., 92} 3}o]d A A = F39te] AR o)A @& 2Rl =9 27}

* the Docutils project for creating reStructuredText and the Docutils suite;

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

B.1 slo]d AwAle] THAES

W2 At sholad Aof, shold - ghol B Yl sfol AR Aol 7] F st 7o) Ake] R A <
EE22 glo] A £ v Z 7] Misc/ACKS & FR I AL
spolxlo] o] B A
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appeENDIX C

oA A9} o] Al

CA 2zEgeld o4

g}o] -2 ABCgt:= Qo] o] T A A& 4] v 2HE 9] Stichting Mathematisch Centrum (CWI https://www.cwi.nl/
2+ %) 2] Guido van Rossum©l] 9] 3l 1990 o] Zuko]l W& o] F <5 Uth Tlo| Mo = thE2 AlgE9) W 23]
o] 2= A v, Guido= Tho] # o] 8 AR} o} 9) A»]D}

1995, Guido+= Virginia 2] Reston Oﬂ @)= Corporation for National Research Initiatives(CNRI, https://www.cnri.

reston.va.us/ Frx) ol A zho] x 24 74] a1, o] oA oy AL AZEAE SAYFYTH

200049 59, Guido&} 3}o] A & /\\3] 7H 2 2 BeOpen.com 2 2 -& 7 4] BeOpen PythonLabs ¥ & T4 35
Yt} e 3104, PythonLabs 2 Digital Creations( & A} Zope Corporation; https://www.zope.org/ FZ) &2
A5 YTE 2001 d, ko] A a3z E 9 o] A H(PSF, https://www.python.org/psf/ 3FZ) o] A HE A5t}

O] A= ol FH A AAEAE AFSES 5838 AP v 22 YTt Zope Corporation-&
PSF9] &9 3 dYdUth

RE golH wlZHAL FN AAFYUTH(E 22 A9 of ths] A= https://opensource.org/ S 234

o [¢) H

A9 GAH O R, BB (SHA R ARE obUeh vhol H Wl £ 8-S GPLI S8 ) obee] B
e M ERe 2 ke AUt

uf == A" x| 3l a4 GPL & 217

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

13~152 | 1.2 1995-1999 | CNRI yes

1.6 152 2000 CNRI no

2.0 1.6 2000 BeOpen.com | no

1.6.1 1.6 2001 CNRI no

2.1 2.0+1.6.1 | 2001 PSF no

2.0.1 2.0+1.6.1 | 2001 PSF yes

2.1.1 2.142.0.1 | 2001 PSF yes

212 2.1.1 2002 PSF yes

2.13 2.1.2 2002 PSF yes

2.2 o] 2.1.1 2001-# A | PSF yes

Fa: GPLY} z&dtE A2 2| 7FGPLE o] d 2 v x3ohE S dnstA = syt EE
ghol A gholAla= GPLI 2] of 2o WA S 37/ 222 WA G A vdS w2 5 A
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Python Setup and Usage, = x| 8] 4 3.10.13

gttt GPL €3 glo] Al 9lo] W3 GPL 3ol Y d T2 2z EF o] & 2¢s 4= oA & o2
A2 194 5t

Guido®] 2| £ 5}ol o] W EE 7H5 317 BE BL 9% AARAAF oA A= F T

C.2 shol el A 25kA v} 4H&3t7] 913 0|8 o

lo] A 4z E g o] @} A A= PSF License Agreement o W} gho] Al 7F R ol FH )

glo] W 3.8.6 7 F, AW A9 oA, 225 Y 7]} T == PSF License Agreement 2} Zero-Clause BSD license©l|
e} o] F gho] Al A 7F Hof gt

sto] Mol F3E R Az EY ool = thE gholAlart A8 Ut gholdlas S gho] Al 8 Fst
= IZES A dEFEYTh o] H 3t golAl A ERAT HE52 25 Az EQ oo tf g gho] Al Y
S UE FRFAA L.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.10.13

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

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

3.10.13 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 3.10.13 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 3.10.13 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 3.10.13 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
3.10.13.

4. PSF is making Python 3.10.13 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.10.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.13

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.13, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.10.13, Licensee.

—agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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

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

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of

(Th& sl AT ol A%)
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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
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of

(TF& sl AT ol A%
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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.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.13 DOC-
UMENTATION

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

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

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

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

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

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

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

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

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m—mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C.3.2 27

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate
source files from the WIDE Project, https://www.wide.ad.jp/.

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.3 vlE7] &7 A

[>

asynchat3¥ asyncore R 52 th33 22 F9 AMS 233U

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.

%
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C.34 F7| &=

http.cookies REL T} 28 59 A3 TR 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.

C.3.5 A3 >3

trace BEL U2 2 39 AL EFLH

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 4 UUdecode 3+

wu BEL The 3 2 79 S EPTh

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C3.7 XML YA Z==2AA 5&

xmlrpe.client RES TheT 22 29 A3 e

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.

%
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C.3.8 test_epoll

test_epoll RES b3t 28 79| AL ZFFUh

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

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

C.3.9 Select kqueue

select BE-2 kqueue Q1 E 3] o] 2ol thal The 3} 2 9] AgHS ERFU T

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

39 python/pyhash. ¢ ¢+ Dan Bernstein ®] SipHash24 €17 2] = 2] Marek Majkowski 2] =& o] 3Z 35| of
AFUTH 7)o &= a3 22 W§o] Z3E o 5T

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

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

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

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

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

C.3.11 strtod £} dtoa

The file Python/dtoa. ¢, which supplies C functions dtoa and strtod for conversion of C doubles to and from
strings, is derived from the file of the same name by David M. Gay, currently available from https://web.archive.org/
web/20220517033456/http://www.netlib.org/fp/dtoa.c. The original file, as retrieved on March 16, 2009, contains
the following copyright and licensing notice:

/*****************************************‘k**********************
*
* The author of this software is David M. Gay.
*
* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

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

* documentation for such software.

* % ok X

*

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

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

%
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C.3.12 OpenSSL

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

LICENSE ISSUES

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

OpenSSL License

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

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

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

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

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

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

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

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

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

FE R ST T S N S R TR S N S S S S S S N S S e T S S S S N SRS N S T S T S
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ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

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

L R

Original SSLeay License

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

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

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

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

the code are not to be removed.

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

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

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

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

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

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

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

ECRE T A A I S S N S N S S SN T N S N N . I T e N S N IS S S S N T N N T S S
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* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

*

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

* [including the GNU Public Licence.]

*/

C.3.13 expat

pyexpat B2 WEE ——with-system-expat & F/38A] %+ 3t £ expat &2 AHE S ARG

shol =g ok

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 @FL WEE ——yith-system-1ibffi B FASA 9= 3t 3 libfi &2 AHES AFR

shof =g ok

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

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

C.3.15 zlib

21ib L A2 H oA WA dib Ao YT eefs o] A o] A8 4 glow,
A2 Abg el e U th

ki
i

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

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

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

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

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

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

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

C.3.16 cfuhash

tracemalloc o &8 A= & Al Hl o] 22 & -& cfuhash Z2 A EE 7|Hko 2 St}

[kl

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

(Th& sl AT ol A%
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from this software without specific prior written permission.

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

C.3.17 libmpdec

de01mal % W & ——with-system-libmpdec & 74 3}A] ¢+ Sk, 234 libmpdec 42~ AFE

2 ALgstel MEPUTh

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| 2 E A9 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:

(TF& sl A ol A%)
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* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

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

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

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jlee@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
material or commercial packages without the written consent of its
author.

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

Copyright © 2000 BeOpen.com. All rights reserved.

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