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CHAPTER 1

A \ 4= =
mITHINE
R E LGS, CPython f#ffrés it 24T 5B,
CPython SZBRAN YT : HARSCILR 6y 24T/ 0 BES A FT AR . 1, implementations .
1.1 1T
W1 Python [}, 7] AFE & F HIAE RS0 -
’python [-bBdEhiIOgsSuvVWx?] [-c command | -m module-name | script | - ] [args]

B ILEA Bl S Bl AT A

’python myscript.py

1.1.1 BEO%EIN

PRS2 I 2R LT UNIX shell, {EERAE T BN 7

o TR wy BAWARER AT R, SEREAIFIIT®S, BiA EOF (U453 AF, UNIX H1#%
Ctrl-D, Windows 3% Ctrl-2, Enter) HJ#& L.

o JASCHEA SR DR MR A SCER T, B2, AT IA SO
* MHERAZHAIANN, A% FH SRR, T8 24 2 AR A .

* ¢ command MK}, FT command FR1¥) Python 154, command W] DAL & A T4 - B 1 22 2%
WAl YEE, WIS TFAFTE Python 154 s HEL!

* il -m module-name I, 7 Python BLBptis AR ERIBIL, FHREHA AT
FEHEXT, SefframmA, HdT.

BRI X R LSRRI L, A G HHIE sys . argv B - 1R, HAOCHR, MM NE
MICR (sys.argv[0]) RITRFEFRITHFHFR.




Python Setup and Usage, A% 3.12.0rc3

—c <command>

AT command W) Python 5, command W] A2 —2187A], WA VAR AT BRI £ 40850, H
H, RIS AEAE Sl AR VR —
il ILIET, sys.argv IEANTCERN "—c", YU HZEMA R sys.path i3k (GHizxHZ
HH R E N T2 B A ) .
{#iffl command Z(<:5| % #Hit34 cpython. run_command .

-m <module-name>
TE sys.path PHERAERE, HPA _main__ BHRPATHANZ.

TSRO ARG WA RS (coy). BB VAR 4% Python b4, (HASLHLXT It
AESRBIEDR (Bldn, VRS EFAT - E’J%ﬁ)

WAFR (e =) WAV AR S E R I, RAHE <pkg>.__main__
}’Ejﬂiﬂ‘iﬁ%ﬁhﬁ WEAT AR RO S5 ZI-‘%%I%EQA%%%%E’J I SRAN zip SCPFA AL P 2026
Bl

Frik: BRI T A ERRAIL C i 5 08 A, MBI B XTIV Python B SCHE. {H
AR ST T AR S 0 s Ik S S DS LTI G h S G

WL ILIEI, sys . argv M NICEREABIRSCIT ) Se B AT (FEE CEBEHRSCPHIN], oot
B ") oo I—FE, METHRFPIMA sys . path BTFk.

T BT AR BRI F R AT A, BERESU T sys . path BEUR AL O 4 5 S P
site-packages H3%. FTA PYTHON* MlaAs 8 o4 Z0%

VMR PRI AL SAE TN, ABIAS T SR ARG . BilA0 timedit AREHRL:

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

il module-name &5 |k i3 cpython. run_module ,
S

runpy . run_module () Python fUHS AT PAELHE Y525 fiE

PEP 338 -- ¥ Hu e R A AT
18 3.1 UOE ek RAVE A FRRIZTT __main_ FAEHL,
TE 3.4 JUE P [RAE R4 25 A

MARMERIA (sys.stdin) R4S . FRiEs A Ly, fiH -1,
B IEIETIR, sys.argv ISE—ICER "-", [FE, E4ETHEMA sys.path 3k,
WESEE, &k HiEEF cpython. run_stdin .

<script>

AT seript ) Python U, XS RV (HEXFEMNS) SO AR SGE#AR, 51 Python U, 15
__main__.py XPFRIHSK, & __main_ .py SCPFRY zip SCPF.

BRI, sys . argy KSR IEM AT P E R IA L PR

URA R E e ) Python SCIF, WHEIZSUIEITE HSRIA sys . path BIFk, FF HABZ S5
__main_ BEHORMAT.

4 Chapter 1. 41758
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AR AR 44 Frfig 1) H SR e zip SCF, WHEIARZ A sys.path IFk, FHEZAEFR __main__.
py XPFHAE __main_ BEHORIAT.

— T I DA B GE T AT, R, sys . path BENEE A H &, AL PR site-packages
H%, 208 rH PYTHON* MR &,

fif filename ZH&5| % HiTHE cpython.run_file .
S

runpy . run_path () Python fUSWI DA B0 Y SF R0 BE

Re L O, [ -1, sys.argv (0] NP (""), HLHRTHRME sys.path JFk. It
S, WERFRGE SRR, JCRE A S tab &b AT i 4i4E (2 0L rlcompleter-config) .

B

tut-invoking

£ 3.4 UH M HEhE A tab A2 Dy 5244 -

1.1.2 EHEIN

-2

-h

—-help

FTENFTA fiir A7 10 B X I B3 2 ) e At AR FalR o

—-help-env

FTEI Python % JEPRFAE & Y (A R A AR IR IR )
3.11 HiRE.

—--help—-xoptions

FTENSCBL G J - PRI Ay Rt iR AR TSR

3.11 FH P RE.
——help-all
FIENSEREAE G EAR GRS .
3.11 BB fE.
-V
——version
it Python JiRAS- iR th . /wBIANTF
Python 3.8.0b2+
BRI V BRI, AR R, Bl
Python 3.8.0b2+ (3.8:0c076caaa8, Apr 20 2019, 21:55:00)
[GCC 6.2.0 20161005]
3.6 FiRINfE: vV I,
1.1. &1 5
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1.1.3 H{thi%kIn

-b

M str 5 bytes H bytearray XfH, BXfl bytes 15 int I, KA MEL . EEL LK (-ob)
AR

TE 3.5 BUH R 560 bytes 5 int .

Y5 L R TR ), Python AYES ARG A .pye XK. Hii5Z [ PYTHONDONTWRI TEBY TECODE,

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

BT AL - pyc SUAFRIRIEIT N . 2L pyc-invalidation. 4#50 default i, ClkiE AL
SE BT MG A (E R 7T I G SCUPRAR S BN AT IR E . B always I, BT TR AHE
Y pye UM, N2 C I E I Je RV E RIAERRFARYE H Y A IS AT IIE . 2480 never I, Jk
TIEAAER - pyc SCPRFA AR G B A I SO REA T 3R IE

BT RIRIEARY . pyc SCPFITE SO 2 32 BRI .

-d
B TR (S RER) . 55 W PYTHONDEBUG 575 &
PEARIT TR B Python a4 3R X 30, 15 W 'E X9k 20 o
-E
ZWE A PYTHON* FRdEAs &, filin, 2% B PYTHONPATH Fll PYTHONHOME,
TGS -p -1 () I,
-1
A RS NS, S -c i), B sys.stdin AN@&m, PATHIAS ML, Wit AR
X ANEH PYTHONSTARTUP X4,
AT T, AL S, A AR B R R . PRI PYTHONTNSPECT,
-I
PARG B85 1T Python. SXiBRFR ] ~E, —P -5 3L
TERE EECT sys . path BEA & AIE H S G & 1 71 site-packages F k. Irff PYTHON* Bf
Bi7s R A 2N o TR R AT S — 25 A B A AT 1k P AR AR
3.4 FriIRE.
-0
P assert i LARALTLA __debug_ WEAE N ARG . TR - pyc §7 A ZHIE . opt -1
FP T RS (bytecode) WISCHE4, (20, PEP 488), #5205 PYTHONOPTIMIZE,
1 3.5 RCE B #KHli PEP 488 {28k .pyc X4 .
-00
TEJEH -0 RIS & 55 SO A7 5 o GBI TE . pyce PR ZEIAIN . opt -2 K L 41 14 (bytecode)
W34 (S0 PEP 488).
e 3.5 WUk fKH PEP 488 {22 . pyc U4
-P
ANEREHA AN L VR B AEH NS sys . path:
* python -m module fir{AT: ANEMNYH TAFEH %K.
. ?gthon script.py AT ANEMMAAEH 5. MR — M58, WMo
6 Chapter 1. <1755


https://peps.python.org/pep-0488/
https://peps.python.org/pep-0488/
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* python -c code fil python (REPL) fiy&47: ANEMINZ FAFE, X FmYe) T/EH 3.
TS PYTHONSAFEPATH YA/, PAJ—E Fl-1 (FHES) BT .

3.11 B2 sE.
-q
RIETE 22 HAR R AN s UBCRIIRUCAE .
3.2 B fe.
-R
Egﬂg%ﬁiﬁmm BLYEIRL PYTHONHASHSEED BRSFASHICE Ny 0 MR, sy B AL 23RN
=B
1E Python [ R A, LIS MG A BELAL , K str Fl bytes FYXI4 __hash_ () (E” IHik” K
AHTRIM A BENLE . BARENTHERAS Python BEAR P RFEAZE , (H2AEH LI Y Python HEREZ [A]'EAT]
Je N AR Y o
W A BEAILAG B TR RO HORS O B r A 5 DR R TR IR 55 B ik B 37, X Fdy AR T 4938 dict 75 5%
WIS B BERD O(m?) H 2R . 557 http://ocert.org/advisories/ocert-2011-003.html T ¥
PYTHONHASHSEED SRR NG T A 18 B — A [ i
TE 3.7 BT R TIUN 2 Pk 2008
3.2.3 BT 6E.
-s
AEHs P site-packages HXEME sys.path.
S
PEP 370 -- 43 11 site-packages H 5%
-s
B site BYFA ST EET 05 506 sys . path BI#ME. AR site RAEMGHL AT AN
LB AIX LA (WERARA B L BT site.main ().
-u
s stdout FI stderr Ji A Gt LT stdin i TR .
Y525 % PYTHONUNBUFFERED,
FE 3.7 WE U stdout F stderr JiTE SCASEINAEAE F 2 nb
-V
BRI AT — A5 5, RoRBomE )y (SO BN BRI ) . MBIV (-vv
) W, RBERN S A ST — & F . BHNEHUE R E BB k.
TE 3.10 BOEHG B site IR DA BIRG BACPRAY 5l R BRARAT . pth SUF.
2R PYTHONVERBOSE ,
-W arg
EbfE B E R . Python (& AILHIER K& 55 BATEIE] sys . stderr,
%?Efﬁ; iﬁg;ﬁﬁ%ﬁ%ﬁ*%ﬁﬁ@%%ﬁﬂ&ﬂ% TRERR T A A 4 (IR AEROATS DL T 2 2081
1.1. §4€77T 7


http://ocert.org/advisories/ocert-2011-003.html
https://peps.python.org/pep-0370/
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-X

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

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

action £, W] MRIE T ZAATHE , RS ST GBI AR B, —wi 5 -wignore M,
SERMSEAT

action:message:category:module:lineno

S CEL T A B s FE A . flfN, -W ignore: :DeprecationWarning Y204 fr

A i) DeprecationWarning %45,

action “FB AN F R, (HHGE T ULl H AR B S

message F-E AL S REANEAE BAHILIL . AR KN .

category FE 5 EIHIMAICHL (DeprecationWarning 45) . WAUEANFE4 Rl B b
B S|P Sy Tk (< pac 111 R RN

module FELVCIL 2 (SERERRE ) BIRAAFR: XFILHC R K/NEHUSA .

lineno “FBZVLHCATS, Hr 0 ILELET A 1T, MM THIE T115.

FATPAZE A - 30 M5 BC B2 AWy, REATRG — N VLEC I A . JEvE-w
FETURFGE 20 (ORa, FEfAR S — RS0, SATHIH & oRaEI i ESEE ) .

L E EAA W DA PYTHONWARNINGS FREEAE %], W] PAFE Python #2311 ] warnings fiifik
. B, warnings.filterwarnings () BRECAIOE AR B A IR FAK.

12 5] warning-filter #11 describing-warning-filters T fi# 8 2 475 .

B IR —47, AR AR Unix JE3N # Lemd. XIE T DOS L g BEER AT .

PRE T2 A ARSI % J@ 355 . CPython H HiIE LT N4 w] I {E :
e —-X faulthandler ¥J5 /] faulthandler. Hi§E[H PYTHONFAULTHANDLER,
* -X showrefcount A[YEFEFE I B TEAC B AR A0E R G, fr b B s TR i i
PIFEEREL . X 3 TR e A

* —-X tracemalloc {#ifl] tracemalloc it Esh%T Python NIEDELIR . TEEGAE T, H
A I B W2 SR AFAE R B B B (S e ] -X tracemalloc=NFRAME 3 5 3l K & 5] 3]
NFRAME Wi/ iRE: . %2 tracemalloc. start () Hl PYTHONTRACEMALLOC | f#1ENE .

* -X int_max_str_digits Xf Bl ¥ B F A P KL K ERGH. B EH S W
PYTHONINTMAXSTRDIGITS.,

e —X importtime BiRFFKSFAFETAINTE] B2 BB TR, Bitma (EHERENSA) flH
B IHE] (HERR R ER A )l R B R e 2 SRR R shrl e & A% . LAl YA 4 python3
-X importtime -c 'import asyncio'. HiEZ|# PYTHONPROFILEIMPORTTIME,

* -X dev: JAH Python JF AR, SIALERAN OL TR M & SEOTHL RINISTTIR A

o —X utf£8 J3H Python UTF-8 i, —X ut £8=0 ¥f X H12%H Python UTF-8 izt (HIMdifE iz
%4 H Bhig 2 k). 7S Py THONUTFS,

Chapter 1. §4{7F5HE
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-X pycache_prefix=PATH SRV} .pyc XMFHALAGE H S NIRBIFHATRS, A2 AR .

W I, PYTHONPYCACHEPREFIX ,

-X warn_default_encoding issues a EncodingWarning when the locale-specific default encod-
ing is used for opening files. See also PYTHONWARNDEFAULTENCODING.

-X no_debug_ranges &EHFEREXT R P OIEHFHIMIERE (FGH1T. R R =L
WY mEs i) WLGT A FE DI 6 . SXFE TR B /N AR RS X S A pye SCHRHR A F AR I AT HE
e S [ B AR AN e AL B R N . 9155 W] PYTHONNODEBUGRANGES,

-X frozen_modules £ Bk iE B Uk 45 i B B Jg 75 P A ML By 200 . {ELA"on” HREAT]
A A TToff” 75 B TR 5 2 M. 0 2R 5X 2 2 %24 Y Python (GE % 5 B0) T ERIA SAy7on”,
AR AR TT K (IR ACRS B2 A7) R A SA7off”. i ¥ 2 2 ¥ 45 1 importlib_bootstrap”
FI”importlib_bootstrap_external” BEHLIF EUZ2 X PLHIN , B LR "off”

-X perf £JF X} Linux perf PEREA TR SCRF . M4FRML T BUEEIRT, perf PEREHT#RRFBENS
45 Python &« BLETI(LAEH L& b n] FIMAE S 5 RGEA CRIE LN AT 35 . BRA
{7 oft”., iS5 PYTHONPERFSUPPORT F perf_profiling.

B ARVAEAMEEAEF T sys . _xoptions FHLEHLHUX B(H,
¥E 3.2 MRS BN T X eI

3.3 FiRTIEE: -X faulthandler 3£,

3.4 FhRIEE: -X showrefcount 45 -X tracemalloc M,
3.6 i INHEE: -X showalloccount 3T,

3.7 BHiRINEE: -X importtime, -X dev 5 -X utf8 i,

3.8 FRTEE: -X pycache_prefix #Ui, -X dev I I AELE io.I0Base 714 & id 5
close () R,

TE 3.9 HROE R (] -X dev &I, FEF4FHR gD AR RS B E IS A encoding Fl errors Z%4.
The -X showalloccount W #FL G .

3.10 FriRINEE: -X warn_default_encoding P&,

M 3.9 BGEARZWAE R, ©FF 3.10 fiF 2[4 The -X oldparser option.

3.11 FfThfE: -X no_debug_ranges &3,

3.11 FARINEE: —-X frozen_modules LI,

3.11 i EhfE: —X int_max_str_digits 3£,

3.12 FiiRINEE: -X perf Wi, option.

1.1.4 7Ry 24 {E R RYE TR

-J

PREA 25 Tython I .

11. 91T 9


https://www.jython.org/

Python Setup and Usage, A% 3.12.0rc3

1.2 INETE

XLEPREE AR S Python (9470, ENTRAEMATIF R Z BIBALBRY, {H-E 8 -1 RS, HARZIE, 2417
TEM RIS Ay 4T IF R S R I R A B E .
PYTHONHOME

AR Python N B . BRINIE I T ERBAE prefix/1lib/pythonversion fl exec_prefix/
lib/pythonversion W%, H prefix fll exec_prefix j&m %4 B H%, BINERL
T /usr/local,

4 PYTHONHOME #{i% HEAH N, BHMESFNEN prefix Ml exec_prefix, TENWEIREARS

[RIHME, T#¥F PYTHONHOME &K prefix:exec_prefix,

PYTHONPATH

IS SRR R AR AR S Ly PATE M) — P EZ A os . pathsep 70 fRfY H R
AR AR (B0 Unix 1 '8 5 M7E Windows E 735 ) . BRIAZISAAAAER H %

B 7 H SR 2 A8, BN PYTHONPATH 45 H I AG| AL 4 Python Ay zip SCF (ARG B 40 121
K)o TEM zip SUAFAY TR

EONR T B RMCH T 2 ik 42, (HiEH AR 2 VA prefix/1ib/pythonversion JFif (S0 E3CHH)
PYTHONHOME), ¥ % & XMINMNE| PYTHONPATH,

AN H SR iE AR R AR PYTHONPATH Z Hj, IEGN ESCH4E ok Frifiidng. #RK%
120 DAFE Python 27 PIAE NS & sys . path R THAE,

PYTHONSAFEPATH

%Hiﬁ%ﬁﬁiﬂ*ﬁ‘ﬂké?ﬁ% THAER A TEAR Z AR N E] sys . path: 20 - I T
RS -

3.11 F R fe.

PYTHONPLATLIBDIR
MR EHRENIEE TS, MSEE sys.platlibdir A,
3.9 iR e

PYTHONSTARTUP

AN — AL SO A FR, 1% SCHF 1 Y Python iy & 2 7R A2 TSI IR 78 A S /s 2 iR
1o SN AAET L H A A AT ITE R[] — iy 44 23 ) PP, PRLSEHE P B SR AR 82T DA
FEALH A ST R TR BB o ARIE W] PATERXASSCPF BB 7R FF sys . psl Ml sys.ps2 AT

sys.__interactivehook__,
f#iff] filename BT K HiTF Y cpython. run_startup .
PYTHONOPTIMIZE
ARG — D IEE TS, B T E -0 Wi, WRBOy— L, WEWi S T 2R
E -0,
PYTHONBREAKPOINT

PR B AR BOE , B2 AT R B AR — DA R R o AL 5% mT I 6 G R B
S BRZATEXT R sys . breakpointhook () MBASLBARIZAT, J5#& H B4 N ER)
breakpoint () KM, WERRBE, SBUENSTHH, MEH Y T{EH pdb.set_trace”. FFIA
HNTFFFH0” 235 sys . breakpointhook () BIBRIASLBUAMEAT = ifi B HR ]

3.7 B

10 Chapter 1. <1755
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PYTHONDEBUG
AR BRI N — IR A, B TR E —d 0. WERECH— B, A4 T2
fRE —d.
WIREEAS B R B Python #4338 M i, 75 WIE ik 20 o

PYTHONINSPECT

BEARRARGABN — NPT, B T -1 .
BeAS FAR R iy Python fUfS (] os . environ HAB L ALERR > A E5 I i il 2

PYTHONUNBUFFERED
BEAS AR — DN AREFATH B T8 —u i

PYTHONVERBOSE
BEAS BRI — MRS T, BT HE v 0. RSO — A, e S T 2R
FHE -v.

PYTHONCASEOK

WS T HAE R, Python X520 import HAIHAYA/ING . X {LHE Windows Fl macOS FA7 %K.
PYTHONDONTWRITEBYTECODE
AR BRI A — AN ES FAFEE, Python FF AN 2R 7E S AR 5 A . pyc SUfF. XA T4
E —B P,
PYTHONPYCACHEPREFIX

WA E T MR, Python 5 7E 818 H ok W M M 2 B A .pye UM, A EK T 8
_ _pycache__ HFE%., XY TFEE -X pycache_prefix=PATH &I,

3.8 B fE.
PYTHONHASHSEED
SRR R B BB random, FFEEH—EEHUELE S str Fl bytes X G iz B AIFIT

IR PYTHONHASHSEED RN —ANBEEUE, ERFHNE [ 1 A 1550 R A= mnd 7 BEATL AL BT 18 55 1)
ZAU[P) hash() Z55 .
ERHP R AT RIS AE, Gl T R4 509 B 3K, o feidF—4 python RIS
FifH
RIERL N —A [0,4294967295] i N B9+ BEHI . F5 e E0(E 0 FrEE G A BELAL -
3.2.3 Frige.

PYTHONINTMAXSTRDIGITS
TSR AR B iR — AR, B S0l R B R R 1 4 SRy BB A R K B R A
3.11 Frise.

PYTHONIOENCODING
MR EE BT AR E, B85l encodingname :errorhandler 15 ¥
i stdin/stdout/stderr BT il 4% . encodingname # :errorhandler ER4rER-E 0%, S5 str.
encode () FF A

X1 stderr, :errorhandler B4 ZnE; ACFHARF KM 2N 'backslashreplace’,
TE 3.4 UE M “encodingname” T4 PRAE & I 1EMRY .

TE 3.6 JiUE B #E Windows I, XFF A2 H Uil & Sk K & 20 WAL BT s B gmis, BRASIEE T
PYTHONLEGACYWINDOWSSTDIO, AR 5 22 [6] ) SCAF RIS T WA 32 H 5

1.2. IMBETE 11
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PYTHONNOUSERSITE
WRBCE T AR R, Python f AL Al P site-packages HKiFME| sys.path.
Z W
PEP 370 -- 43 P11 site-packages [H 5%

PYTHONUSERBASE

X F P KRR, ERBNKITE B P site-packages B MBEDAK python —m pip
install —--user WL,

ZUL:
PEP 370 -- 43 1 F'11 site-packages H 5%
PYTHONEXECUTABLE

AR E T IREEAS i, W sys.argv [0] RN AR EFE T A Z#E T C i ik iE. X
{VAE macOS _FEEH .

PYTHONWARNINGS
SRS RARAN T - BT AR — LA S 2 R AR B T 2 E -, SRR
HUpuREnd W v SR | E b et BN

i fA] B TS B RE R BV TC A A B T B R P At A 5 (B2 AE BN RS DL R & 2 4
HRLEE5):

Warn once per call location

RNINGS=default

Convert to exceptions

PYTHO NGS=module
S=once

Warn once per calling module

#
NGS #
NGS=always # Warn every time
#
# Warn once per Python process
#

INGS=ignore Never warn

12 i warning-filter 11 describing-warning-filters T i 58 2 475 .
PYTHONFAULTHANDLER

WS IR EE A BB — AN AEZS 74F 5 faulthandler. enable () &{EREHNGIH M Jy SIGSEGY,
SIGFPE, SIGABRT, SIGBUS ll STGILL Z{5 52— ML I DA fi# Python [a]J1{5 B, I AS 4
#rF —-x faulthandler %5,

3.3 B fE.
PYTHONTRACEMALLOC

WR IR AR B — N EE A, W& tracemalloc fb X} Python Y774 B K IR
B AL TR PR AR IR R [l 35 B P i B R ik . 940, PYTHONTRACEMALLOC=1 HRFFHRIT
Wi, {520 tracemalloc.start () R THELZEE . XENTIXE -X tracemalloc &,

3.4 B RE.
PYTHONPROF ILEIMPORTTIME

MR ML BB — N EZ A A7 HY, Python Ff 22 BRI AN 2 T2 KR X5 T8 X
importtime 3.

3.7 FRIIHE.

PYTHONASYNCIODEBUG
R AL BB — DA TR, WEEM asyncio BBy R,
3.4 FiHIRE.

12 Chapter 1. <1755
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PYTHONMALLOC
W Python PYAE4) tds /B2 B 808 1
P Python T F () P72 e 2 T -
o default: ffif BRIAAED LRS-

e malloc: XA (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) ffifj C

JERY malloc () K%K

* pymalloc: X} PYMEM_DOMAIN_MEM Al PYMEM_DOMAIN_OBJ i {fi i pymalloc 4 fir 5 1M i
PYMEM_DOMAIN_RAW If#i ] malloc () K%K,

LA PRI T
* debug: & BIANFBLAZ FA22 I 1.
* malloc_debug: 5 malloc fEMHIA S LI T .
* pymalloc_debug: 5 pymalloc MH[E{EHA L2 1.
TE 3.7 B S 34N T "default " 4piHs.
3.6 B YIfE
PYTHONMALLOCSTATS

ﬁﬂ%uﬁﬂ/\#*?ﬁ“% Python KEAEAF RN T pymalloc 42 I DA K 7E 5 FAII4T Bl pymalloc 1
o Bigs g ihE B

WAk PYTHONMALLOC M57E S R HIIF /8 C E malloc () 4rFc#s, B0E AN Python [FLE AN
Y pymalloc, WJBRAS BSR4 2205

e 3.6 BUE R A B BUAE AR ] AR TR R AR 49 Python. MR ERERE N — D= 5475 M
PR RTRCR -

PYTHONLEGACYWINDOWSFSENCODING

MR NS Z 58, BRAR filesystem encoding and error handler ¥z RERIE T 3.6 fiASZ Bl RI{E “mbcs”
N “replace”, M), KB AERAE “utf-8” 1 “surrogatepass”.

XA PAAFIZ 4 TBE T sys._enablelegacywindowsfsencoding () B H
B] F 4 Windows.,
3.6 B PIfE: HEZHE S PEP 529,

PYTHONLEGACYWINDOWSSTDIO

WERBE— RS TR, WA B2 6 & S M S A S . XA Unicode “FARRFHR A 5 20
P G A AR T TS, A2 ud-8.

WERARHE R E ) (B SCOFEUEE ) A48 45 & 2% b DX WAL B2 Bl 205
1] 4 Windows.,
3.6 HiHhE

PYTHONCOERCECLOCALE

WIRAEI A 0, 353 Python iy 4T H Bt ¥ £ Ge i AT ASCII ) C 5 POSIX X35 5t il 46t
KRR T UTE-8 (Bt £,

WR AR B R AR (SO 0 PASMIME) . W7 5 A5 A8 B LC_ALL RIS 1 th R £ w15
I HARA545 LC_CTYPE JE 511 24 Fif DXt 20 55 35 A BRA Y ¢ X, dz%ﬁﬁﬂ‘éﬁﬂm%? ASCII /)
POSIX X1, #RJ5 Python CLI KEAE NS fFREAIZA TS Z Bl 243 LC_CTYPE ZE Rl 48 & ¥ AL & T
1] X 3 e T -

¢ C.UTF-8

1.2. IMBETE 13
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e C.utfs8
e UTF-8

WS BEE T LA RIS —A, WA 4R1E Python 1277 2 BT tHRFAE 24 B dEAR BRIE o AH b s
B LC_CTYPE M/ ft o X PR IR T MERERS A By AIIS AT T 7] —RE AR v ) JH b ] JReen DX I e 19 g 247
(411 GNU readline J§) Z4b, IBRELE T AR (JCiBIX LEifE 2 R 7EIZ1T Python filRERR) DA KTE i)
PREEIN A2 A C KIS B4 (B0 Python [ EH) locale.getdefaultlocale () HAHFIHHE
e

(i 3 B3 o b 1 B X Xl i o ) T — AN IR TR B 3 sys . stdin fl sys.
stdout J8§Hf surrogateescape RPN (sys . stderr &44%2{#i ] backslashreplace
(I FEAT AT HAD e T v — ) o SX B AL BRAT Ry m] DA 35 7 s ) PY THONTOENCOD TNG HeFB i o
BT HE 0, WREGE T R R, sCE AN 24 Python s2 4 TR B RIAR LIS HEAS Bz fil e v il A
e ) X3 T A T 1 RS ) 5 B PYTHONCOERCECLOCALE=warn ¥ 52 Python ¥ stderr L&
HEEHE .

WEEE, R Il 5 A, SO R R R B A 1 B AR, BRIN Py THONUTE 8 )
FHEAL G EE T ASCIT [ D 3a i gl - 20T [ B 27 X 0 3 1k DA Tl A RE AR AT ) ASCIT A 2
UTF-8 fE N RGEH .

] i M:: Unix,

3.7 FrhIGe: W2 M PEP 538 TG

PYTHONDEVMODE

U BRSO — R, WS E A Python JRAKLK, SIAERUANIL TR RS T
BOTH KRB SINBITINRG A . X SFH T E X dev BT,

3.7 B fE.

PYTHONUTFS8

WERBN 1, F2)5 H Python UTF-8 43,

AN 0, WI&EE Python UTF-8 5K,

B EATAT A AR 2 547 5 SAEMREAR R 46 130 18] B %
3.7 B fE.

PYTHONWARNDEFAULTENCODING

URAAIFA B — AR AR, WIAER R BRI GBS I, KF 5] & — 2% EncodingWarning

2 io-encoding-warning 3 T (S -
3.10 iR fE.

PYTHONNODEBUGRANGES

R BCE T AR, ERSMTEAR X S O AM B E (G597, TFUARS MRS BRI S5 405 i
Fod) WS E AR5 1RO MIMT R . XA TE E R/ M RIS R AN pye SCIFIHRAT AL I FIEMRRE & S
(] ] P 5 I N A AL B 7 B o

3.11 FiHIIHE.

PYTHONPERFSUPPORT

USRI A BN AR AE, ERFE A Linux per £ MR SCRFLATE Python i GEREE G F] .
WPRBER 0, LA Linux per £ PEREMHras S H5 .

HUS X perf 4TI perf_profiling,

3.12 FiHIIfE.

14
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1.21 FiAEXTE

PYTHONDUMPREF'S
WARBLHE., Python 7E K IFRE RS, ARt RANG T EUS U5 R 3l
EH--with-trace-refs 4k ik AL & Python,

PYTHONDUMPREFSFILE=FILENAME
WIRBCE., Python 75 5 HIERESS J5 RHEAD IAAAIE X AN 5 | VB it 244 FILENAME ()30
FEH--with-trace-refs YLkl & Python,
3.1 Bk sE.

1.2. IMBETE 15
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CHAPTER 2

£ Unix IRE TE A Python

2.1 X153 %3 Python IR RAE
2.1.1 ¥ Linux &g
Python Fii/E R Z 4K Linux ZATHE, FHAER— SRS IrG AL . HR2, AT RBAHZEE ) L 2eT)

RETE AATIAR BER BT L P AT o X I mT AR AR P M 25 15 fe T A 1Y Python

AR Python A FiSE 2 H BATERATAR BER e rhr, 5n] ASRFA L H O A9 AT B & . SR PA
T

W
https://www.debian.org/doc/manuals/maint-guide/first.en.html %} Debian i /7
https://en.opensuse.org/Portal:Packaging X} OpenSuse f

https://docs.fedoraproject.org/en-US/package-maintainers/Packaging_Tutorial_ GNU_Hello/ %} F Fedora
=]

https://slackbook.org/html/package-management-making-packages.html %fF Slackware i

2.1.2 7 FreeBSD 1 OpenBSD _k

* FreeBSD I/, i DA fir U8 in 2

’pkg install python3

* OpenBSD JI /7, /AR i -8 42

pkg_add -r python

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

17
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B4R : 1386 i F'4EL Python 2.5.1 |4 R] F A4S

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

2.2 {33 Python

WEARARAE H C© 4% CPython, T4 5CEMAY 2 ZRER JACHY . ARW] LATR BbscB AT i) source B B IR
i clone, (AIARARABLTTIRAN T, AR AARELAISE clone. )

ey A ) i - ALK

./configure
make
make install

FiE Unix PG 82 7 2L A FIEREHIUE R S TR0 RAE Python JEARSRIFIMR H 5% F Y README.rst U
s

e make install AJPAZEEENINEE python3 —3EHISC. WL, BHNEH make altinstall i
AN make install , R NEHEHELET exec prefix/bin/pythonversion .,

2.3 5 Python {H<BIEREFICHF

KB AL EE BB R prefix Mlexec_prefix T FAZEH T HLI 4 PR I XF GNU
P TR LA A o L

Fln, fERZE Linux 24 &, WERWEAER /usr .

X/B % a8
exec_prefix/bin/python3 R R HERA L B

prefix/lib/pythonversion, exec_prefix/ | HEARERILY) H B &
lib/pythonversion

prefix/include/pythonversion, A& JF /& Python ¥ Al A R RERS T 75 BT in-
exec_prefix/include/pythonversion clude SCAFR B SR B
2.4 ZT5

AL Unix b Python AN, 5 BEARANATHRATALER , fBi4n:

’$ chmod +x script ‘

HAEBIAS Y THRR A A — A~ & Y Shebang 2. — MREFIERE 2

’#l/usr/bin/env python3 ‘

FHAEEEAS PATH FHE 5 Python fREAR . (HUZ, JELE Unix RGERBEIA env fiyd, HNICATRERTZRF /usr/
bin/python3 i 4 N RS HAE .

FLAE Python A F{di i shell 454, 57T F subprocess bk,
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2.5 HEFE X OpenSSL

1. BT KATRI OpenSSL Bl & A RGAFEATEE , KRB L7 openssl. enf CHBAF S5 M H 3%,
BT /ete . FTERZBERATR R SCHFRTE /ete/ssl 8 /etc/pki/tls H1. % H SRR Y
HE—A cert .pem /B — certs H.

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

2. N, 9idIfF4es OpenSSL. HEHIRAREE ] install_sw A& install. install_sw B HFRA

£&P8 3 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 -38

make install_sw

popd

$
$
$
$

«wr v n

3. ffif] B & XY OpenSSL #%51% Python (Z#% ! E —-with-openssl fil -——with-openssl-rpath %
5t

$ 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

Frili: OpenSSL (AN T A A1 UHAT 18] N ARZE Y ABL. R 5 57 4515 Python S 337 OpenSSL. fifi i —4>
B BCA A A RE L OpenSSL Z 3 BUR AT PA T

2.5. HENX OpenSSL 19
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CHAPTER 3

Bt & Python

3.1 FEEXK

#ik CPython Tz (15
o ClI gi¥ds. IRy CLLAFE AR .
o %} IEEE 754 % S0k 2% 5 Not-a-Number (NaN) 5745,
o XTERREN SRR
o T ssl Al hashlib B OpenSSL 1.1.1 855 A4S,
o ¥¥ Windows |, ZE% Microsoft Visual Studio 2017 B 5 5 i 4,

e 3.1 R C11 45i%as, BIAFZisK IBEE 754 1 NaN %%, £ Windows |, FE3L Visual Studio 2017 u§{ 5
A

1F 3.10 MUE i BIFE K OpenSSL 1.1.1,

AE 3.7 JREE B PUAEBOR L FE S 45771 OpenSSL 1.0.2,

TE 3.6 JUHE o0 PUAE R E /) C99 k-, 4 <stdint.h> fll static inline PR%L.
{E 3.5 BUHE P #F Windows [, 223 Visual Studio 2015 5 B M A< .

Y1525 PEP 7 “Style Guide for C Code” #1 PEP 11 ”CPython platform support”,
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3.2

E 4 B 31

N T RO A, Python JRACAS (& 2T AR B SCIF . BB AR U B AR ORI a4 R

make
make
make
make

regen—all
regen-stdlib-module—names
regen-limited-abi
regen-configure

Makefile.pre.in R T EAMMYSCA: . BN A AR TEBAMENH TH. #R regen—*

make target,

make regen-configure Ay 4Tia4T tiran/cpython_autoconf 2545 € SCPL Al B I B s 2 LA 481 entry .
sh A, ZASRATERT, AT AW IEARHLZETT, FrA: BSOS T autoconf Fl aclocal (1)l 7

’autoreconf —-ivf -Werror

3.3

fic B E I3

MPATIT B ./ configure AR FA LI

’./configure ——help

Z: 5] Python JEACAL 1Y) Misc/SpecialBuilds.txt .

3.3.1 @Rk

——enable-loadable-sqlite—extensions

TE sqlite3 BB _sqlite ¥ BB RE SR INEY B (BUAKNE).
2, sqlite3.Connection.enable_load_extension () LK) sqlite3 fibk,

3.6 BRI HE.

——disable-ipv6

S5 IPVO Sy (ETFESCRAIBRIAE ), WL socket Bk,

——enable-big-digits=[15]|30]

7€ X Python int BUFAY AR/ 15 8k 30 HoAF
TEERINE DL, B R/ 30,
X PYLONG_BITS_IN_DIGIT & 15 8% 30,

2l sys.int_info.bits_per_digit .

——with-suffix=SUFFIX

f Python { R PUATSCHF IR SR BLE N SUFFIX .

1 Windows 1 macOS _FERINJGZ N . exe (AIFAT 30/ python . exe), ¥ Emscripten 355 28 . s,
7£ Emscripten {5 #5 18 .html, ¥£ WASI |28 .wasm, MAEHANFE EA—DESFERE (A7
-5 python),

TE 3.11 JRE D 78 WASM 4 FERMAG 2, . 9s, .html 5 .wasm Z—.

22
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——with-tzpath=<list of absolute paths separated by pathsep>

Select the default time zone search path for A zoneinfo.TZPATH & #HFEIAR B KB R KE. 2 W
zoneinfo BIHREY JifhtHrE .

Bk JA: /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/etc/
zoneinfo

%% os .pathsep BN PRAT -
3.9 B IsE.

——without-decimal-contextvar

%% _decimal PRERIHUNE AR AML R 3C, MARYMEAH T3 (BHA), B0 decimal f&
B,

%I, decimal .HAVE_CONTEXTVAR fl contextvars fHHt,
3.9 FrihfE.
——with—-dbmliborder=<list of backend names>
A dom BLHL db Ji5 s 2T -
BHERAES (1) SROFAE, UoEma.
¢ ndbm ;
e gdbm ;
e bdb .
—-without—-c-locale—coercion
M CIEFX UTF-8 sk (BRI ME) .
AE X PY_COERCE_C_LOCALE %%,
2% PYTHONCOERCECLOCALE H1 PEP 538,
—-—without-freelists
25 23 JCZH BB DA BT A B Hi %136, Disable all freelists except the empty tuple singleton.
3.11 BRI BE.
——with-platlibdir=DIRNAME
Python FEH %4 (ERIAKH 1ib).
Fedora #/l SuSE £ 64 fi -4 ] 1ib64 ,
i sys.platlibdir ,
3.9 Hi e
——with-wheel-pkg-dir=PATH
ensurepip PBHHE|) wheel H % (BRAKT) .

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

3.10 i fE.
——with-pkg—-config=[check|yes|no]
PE B2 A5 I 24 ] pkg—config HA A UK R -
* check (BRIAfH): pkg-config My [T

3.3. ECEi%EWm 23
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 yes: pkg-config NhikTi.
* no: fLE A pkg-config RIfEHAFAE
3.1 fE.
——enable-pystats
R N ERGET Rk .

GEHE B i R /top/py_stats/ WRYERE SO (FTREME—) , B TE Windows LIS C:\
temp\py_stats\. WHRILHRATAE, GiRFFHHTEIE] stdout,

ffiff]l Tools/scripts/summarize_stats.py RS ITEHE .
3.11 Fri s se.

3.3.2 WebAssembly 3If .

—--with-emscripten-target=[browser|node]
*j wasm32-emscripten B4 TFE .
* browser (BIAMHE): FiME /) stdlib, BRI\ MEMFS,
* node: NODERAWFS fil pthread 37 3.
3.11 HfE.
—-enable-wasm—dynamic-linking
) WASM Ji5 I Bh A fli e S0 -
AN dlopen. RIHAAT SCHRRY IR/ i T BRI 52 AR 5 FHF BRI A5 e i 1
3.1 RE.
——enable-wasm—-pthreads
i WASM = f pthreads 3745
311 fE.

3.3.3 LFATRYEIR

——prefix=PREFIX
F£ PREFIX rh 23830k I6 e 1 3044 . AF Unix |, BEHAK /usr/local,
PRI TIE T sys . prefix $RIR.
Vel til, AP DMER] ——prefix="$HOME/.local/" fEH K H 5" %% Python,
——exec-prefix=EPREFIX
1t EPREFIX W22 B To R SO, BRI ——prefix.,
M AAEIBTTINE sys . exec_prefix FREL
——-disable-test-modules

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

3.10 i fE.
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——with-ensurepip=[upgrade|install|no]
TEFE Python ‘2B HHZEATIY ensurepip Ard.
e upgrade (ERIA): 1247 python -m ensurepip --altinstall --upgrade fifz% .
e install : i&47 python -m ensurepip --altinstall i,
« no : RiZFT ensurepip.

3.6 B fE.

3.3.4 HHEMEIN

MG E A RIS ] ——enable-optimizations ——with-1to (PGO +LTO) ¥Hi# Python., R4
ff) ——enable-bolt AR A4 RFETHERE

——enable-optimizations
Jl PROFILE_TASK JHHPARCE CIE T 3L (PGO) (BRAHEE).

C %1% Clang 72N 3| 11vm-profdata F2/F#17 PGO. 7E macOS |, GCC MFHFEMFE: 1
macOS |+ GCC H & Clang [ 5|44 1 £

W] ——enable-shared Ml GCC , ifn] PAZE ] libpython Hrfify SCIME s R 2 IFAR AN AL R A%

EHIA -fno-semantic-interposition .

3.6 FriIIRE.

TE 3.10 fRE P #E GCC Fffiff] ~fno-semantic-interposition .
PROFILE_TASK

Makefile I ZI[ 314578 & PGO FIH|fY Python i 754K

BRAN:T -m test —--pgo —-timeout=$ (TESTTIMEOUT) ,

3.8 Bl e
——with-1lto=[full|thin|no|yes]

TR R S B R 4L (LTO) (BRAhEER) .

LTO i C #i¥ 4% Clang 52 B 11vm-ar Z4 (£ macOS NIk ar) , PAJSCHF LTO (1 #EH&
(1d.gold 8¢ 11d).

3.6 B IIfE.

3.11 PR 6E: E4f ] ThinlTO 454, 57E Clang F{#iffl ——with-lto=thin.

16 3.12 B MR G SRR 60 ThinLTO JHEFR1E Clang b BOIA AL AN -
——enable-bolt

SR A BOLT 4% 5 bl 1eas CERINHEERD .

BOLT 2 LLVM 3 H ) — &R 43 E R B 457 H ZE il 4 Kb . %R E5K 11vn-bolt Al
merge-fdata AJ .

BOLT {348 J&—ANHH 24587 0 1 H P 1t i b b 24 gl 2 i ey o PR e T A P
JIt DAHOSIAORE T H PR + HAL LA IO E 250 + CPU @M AL, H B ARITA A a2 2 50k .
T LLVM 16 Z Fif (1) BOLT fRAAER LI 5 2 (5 BOLT AL fRit. SRAVEBUE A LLVM 16 8(H
HAEST BOLT fiiAk.

BOLT_INSTRUMENT_FLAGS fl BOLT_APPLY_FLAGS configure ZA A ¢ ¥ ¥ N7 1lvm-bolt

HIERASEEE G ok 7 SR - A1 BOLT Kodla b —db il AChs e
3.12 FiHIIfE.
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——with—-computed—-gotos

TESRAEFAATE ] goto T (FESC R gaidas ERVAE ) -
——without-pymalloc

2 M FF £ /Y Python NTEZFiles pymalloc (BRAHE) -

Z: NI AS B PYTHONMALLOC |
—--without-doc-strings

SRS SR A A AU A (BRIVE T ) o Python i E SR SCRY P4 83 AN 52 5 o

AE X PY_COERCE_C_LOCALE %,

2% PyDoc_STRVAR () &
——-enable-profiling

) gprof JEJ CHEFRIABITAL CBRINCHEEN).
—--with-strict-overflow

¥ —fstrict—overflow IsHIE| C Jiidetsifihr (EERATE L FHRATE IS —fno-strict—overflow
FAED

3.3.5 Python @R RdmiF

JAIRAS Python 2457 ——with-pydebug SHXMGH .
P RARIRCR -
o BUAR/RITAE S 8 warnings B, BOAE S IEA IR 221
* f£ sys.abiflags HILA d frid.
¢ Add sys.gettotalrefcount () function.
s WATTSEINA-X showrefcount .
o ININ-d AFTIEIUR PY THONDEBUG M35 7% TR RAT % -
o WSIX __1ltrace  SERRSCRR: WRE SCTIRALE I STE TSR RO T E AR Z U B
o A AT TCTRIRH 1, DAEAGIN G b D3 L1 ALHCA N A7 2

o X% Py_DEBUG fl Py_REF_DEBUG ,

o WAMLBATHIA A 41 XFH #ifdef Py DEBUG fll #endif FrE MM G, HH assert(...) fl
_PyObject_ASSERT (...) WiE: NiXE NDEBUG % (HHS W -—with-assertions ELEEI).
FE BT A A

- W T AR ECS R SR
~ I Unicode il int XEQAT, PAFHACFBIRIET THOR, I TARI A G0 T RBIR IS
— TR R L 5 ) B VA P R 205 452

— KRR PR 45 R 24 S0

- OISR (ge.collect () BB MRS —BlEIE T —SLBAR %

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

Z: I, Python JF KA R E S ——with-trace-refs.,

TE 3.8 MR Bk A AR ORI R ) g i IR AE & ABI 3451 8 X T Py_DEBUG ZZ A E M B E LT
Py_TRACE_REFS % (&) -—with-trace-refs &%), iXo| AT M4 ARIE ABL A0 T .
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3.3.6 Ak EIn

—--with-pydebug
FEIRRAE T 4hiF Python: 5 X% Py_DEBUG (BRIAEE).
—--with-trace-refs
R TR RS REREE CBRIAHEER) .
RORATE -
e ¥ Py_TRACE_REFS %%,
¢ Add sys.getobjects () function.

o AT BRI PYTHONDUMPREF'S |

PeHRA S At (BRAGRIFAR) sl (Py_DEBUG il Py_REF_DEBUG %) ANH & ABI %

P
3.8 B RE.

——with—-assertions

YaiRB S CWr = assert (...); Ml _PyObject_ASSERT (...);

R EILSE, WHE OPT 4 & A E L NDEBUG 7% .

S --with-pydebug I (X ZmFHEX), EWATLAE M.

3.6 Bl Hife.
—-with-valgrind
JEJH Valgrind  (ERIAZEH).
——-with-dtrace
JAH DTrace (ERINEEH).
2[5 F DTrace A1 SystemTap |z, CPython.
3.6 FrhR e
—-with-address-sanitizer
J& H AddressSanitizer R4S 1R asan, (BRIAKHZEH).
3.6 Bl Dife.
—-with-memory-sanitizer
&3 H MemorySanitizer PEES IR msan, (BRIAHEER ).
3.6 HriREE.
——-with-undefined-behavior-sanitizer
J&1FH undefinedBehaviorSanitizer 5 AT MM ubsan, (BRIANEE
3.6 B IRE.

)e

(BRAARE ) o

3.3. BCEEIN
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3.3.7 PHEIRIEMN

——enable-shared
JE 145 Python JE 1ibpython M4i¥ (BRIAHEEM).
——without-static-libpython
A% 1ibpythonMAJOR .MINOR.a, W AZZH python. o (BHIASYFIHZE8E),
3.10 Fri e

3.3.8 FEikIn

——with-1libs='1ibl ...'
HERRIIE (BOAR2).
—--with-system-expat
Build the pyexpat module using an installed expat library (default is no).
--with-system-libmpdec
22461 mpdec RS _decimal ¥ JEMIH, S decimal B (ERIANT).
3.3 B e
—-with-readline=editline
Jl editline FEAE N readline BB J5 G .
EX WITH EDITLINE %,
3.10 iR AE.
--without-readline
A% readline fid (BIAR).
AN X HAVE_LIBREADLINE %%,
3.10 BRI BE.
——with-1libm=STRING
HF Libm £ PR i 00 STRING GERIATE AL RGN E) -
——with-1libe=STRING
H Libe C AN STRING (BRONTE LRGN &)«
——with-openssl=DIR
OpenSSL MR H 5% .
3.7 B IIEE.
—--with-openssl-rpath=[no|auto|DIR]
¥ #: OpenSSL EMIZATIPEH % (rpath).
* no (BRiN): AKX E rpath,
* auto: WF--with-openssl fl pkg-config H 3l rpath.
* DIR : H 1% rpath,
3.10 iR RE.
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3.3.9 LMK

——with-hash-algorithm=[fnv|siphashl3|siphash24]
% Python/pyhash.c R AA L.
* siphash13 (BRIA{ED;
* siphash24;
e fnv.
3.4 H e
311 REIRE: HMNT siphashl3 I HIgHiBaAE.
——with-builtin-hashlib-hashes=md5, shal, sha256, sha512, sha3,blake2
P EL I A AR -
e mdb,
¢ shal,
* sha256,
e sha512,
» sha3 (A shake),
* blakeZ2,
3.9 B fE.
——with-ssl-default-suites=[python|openssl|STRING]
# i OpenSSL BARI B E T H
* python (BRIAMH): R Python HEFFEEE
* openssl: {38 OpenSSL BRiAEAZ .
* STRING : R A= L5475
Sl ss1 Bk,
3.7 B IIE.
e 3.10 HUHE L B python il STRING tH£53t TLS 1.2 SR e RMUAR 1 Psl o

3.3.10 macOS #&In

2, Mac/README . rst o

——enable-universalsdk

——enable—universalsdk=SDKDIR
Bl ) —EHI A . SDKDIR $5 5% MR ) macOS SDK (BRAHTS ) .

——enable-framework

——enable—-framework=INSTALLDIR

& Python.framework , T AZEGEH) Unix 24, WS4 INSTALLDIR $55E T 48542 (GBRIAN

7)o

3.3. BCEEIN
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——with-universal-archs=ARCH
5 W B AT e ] e SO IS B T ——enable-universalsdk B AR
T HETT

* universalZ2,
¢ 32-bit,

e 64-bit,

* 3-way,

* intel,

e intel-32,

e intel-64,

e all,

——with-framework—-name=FRAMEWORK
>4 macOS H1¥) python HEZEFEE LR, (NM4iXE | ——enable—framework WARL (BRA: Python).

3.3.11 3T N EiRER
U, SRRSO, TR T IR CPU SEHysF-£ #2k Python. 30 SUARRR %A LT
£ 1Y Python i fEds . A4 Python AN WA 5 A2 S 4 1Y 32 4L Python JizASAH PLAC .
——build=BUILD

M F4E BUILD EHATHEIIBCE., W1 config. guess il #HEMFG2].
——host=HOST

X G DA EAE HOST (HAR1-65) Lzt
——with-build-python=path/to/python

FEW AR S i AL # python BRI SCPFRBEAR

3.11 HiifE.
CONFIG_SITE=file

Fi 1) — A A TG B E AR T SO A AL

T~ config.site A

# config.site—aarché64
ac_cv_buggy_getaddrinfo=no
ac_cv_file__dev_ptmx=yes
ac_cv_£file__dev_ptc=no

AT X iR

CONFIG_SITE=config.site-aarch64 ../configure \
——build=x86_64-pc-linux—-gnu \
—~host=aarch64-unknown-linux—gnu \
——with-build-python=../x86_64/python
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3.4 Python ¥J@Z %%
3.4.1 fIBRGEEXH

* configure.ac=>configure;

* Makefile.pre.in=>Makefile (] configure f]#);

e pyconfig.h (H configure fz);

e Modules/Setup: H Makefile {#i [} Module/makesetup shell A #H) C P )E;

34.2 FEMESR

« C3tff (o) RAEMMEIM (Lo) HER.

o —FSEE Libpython (.a ) RHXECARIZER.

* python.o fIE#ZSFE 1ibpython #EEE: | i A F2)F python Hi,
o C ¥ B Makefile #5711 (3, Modules/Setup),

3.4.3 F=ZE Makefile B#x

e make : JAHRUEZER)ZE Python,
» make platform: : M python B/, (HAKEIREZEY R,

* make profile—opt : fii Jf] Profile Guided Optimization (PGO) #4 % Python . /&K ¥] PA{#i Jf] configure
)——enable-optimizations P FMILEH make M HIEGAH IR (make all BiH 2 make ).

» make buildbottest : 47 Python 3iz47 Python i {4:, 5 buildbots iz Python iY77 = AH A .
WEAS R TESTTIMEOUT (Hif: #b) Skl it ia] (BRIAK 1200 B 20 4344) .

* make install: fJEEIf4%E Python .

e make regen-all : EHHEM (JLF) IrEAEMM S make regen-stdlib-module—names i
autoconf WU H A A LY SCIF BAMLETT

* make clean : FERRHEMISCHE.
* make distclean: Y make clean #H[A], {E-thMH & o C B A6 2 ) SO

344 CYH R

—I8 C § R AE N B R, LB sys o BATTEFERE X T % Py_BUILD_CORE_BUILTIN [k
BUNMER . WEBIRRA _ file  JEM:

>>> 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_ '
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HoAth C ¥R AE BN R B, W _asyncio fiidk. EATRFEE X T Py_BUILD_CORE_MODULE 7
L N #g7E. 7E Linux x86-64 (1)l 1

>>> import _asyncio

>>> _asyncio

<module '_asyncio' from '/usr/lib64/python3.9/1lib-dynload/_asyncio.cpython-39-x86_64—
—linux—-gnu.so'>

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

Modules/sSetup ] T/E i Makefile H45, DAMGE C 4 €. FECPFIIITL, C RME N N BRI, FEFRC
*shared* Z J5iE YRR SIS

The PyAPI_FUNC (), PyAPI_DATA () and PyMODINIT_FUNC macros of Include/exports.h are defined
differently depending if the Py_BUILD_CORE_MODULE macro is defined:

e 1% Py_BUILD_CORE_MODULE {E X 7T, fiiff] Py_EXPORTED_SYMBOL ,
o N{# ] Py_IMPORTED_SYMBOL ,

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.

3.5 miFRFBEEBNRE

A . /configure AN E R B IR, F9 Makefile ffiff.

3.5.1 FhEZEMRE

CONFIGURE_CPPFLAGS
AR CPPFLAGS W{HBL B4, . /configure A,
3.6 FriIRE.

CPPFLAGS

(Objective) C/C++ preprocessor flags, e.g. —Iinclude_dir if you have headers in a nonstandard directory
include_dir.

CPPFLAGS Ml LDFLAGS HRi A5 shell BO{ELLATE REAS (I PREAL Bt i 48 1Y H SRA B reAsise .
BASECPPFLAGS

3.4 B IIHE.
PY_CPPFLAGS

B REARRT G OCH IS I T BN FAL PR AR A

Lo N > $(BASECPPFLAGS) -I. -IS$(srcdir)/Include $ (CONFIGURE_CPPFLAGS)

w

$ (CPPFLAGS)

3.2 B fE.
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3.5.2 mIFBEE

cC

C ARG

Bl gcc -pthread.
CXX

C+ it 2o

Bildn: g++ -pthread.
CFLAGS

C Gidhnat -
CFLAGS_NODIST

CFLAGS_NODIST Fl-FH fRRELR AN stdlib C P )@, — H 24T Python N 24 Fo AN g g8 AR 1 & A

CFLAGS H—#R4rPREAT B (gh-65320),
FrulH, CFLAGS AN M4HLE:

o SRR - T N TN ERE SR BRI . - T R ARG WIF 403, F B cFraAGs
LA REARERRF UL SET user- A1 package- SR AL — T AR

o MBI -werror N2 K HOICTASE Sl i P 2858 A2 AT Bk B s A g o

3.5 B fE.

COMPILEALL_OPTS

M7 make install R PYC L4 compileall MdfTHYED. ERA{E: -50.

3.12 Hih e,
EXTRA_CFLAGS
AN C iifdnts 2o
CONFIGURE_CFLAGS
A E CFLAGS WIHAZ Y, . /configure AR,
3.2 FrihsE.

CONFIGURE_CFLAGS_NODIST

ASE CFLAGS_NODIST W{HALZ Y, . /configure 7S,

3.5 B fE.
BASECFLAGS

BRI R S o
OPT

Lfdrd .
CFLAGS_ALIASING

JERE BRI B AR, T4 Python/dtoa. c

3.7 B e
CCSHARED
T MBI ) dn i dn s .
4, —-£fPIC ¥E Linux 1 BSD i .

3.5. miFIRFEHERIIRE
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CFLAGSFORSHARED
A R AT SR SCAE N T AN C AR .
, BRINN: S (CCSHARED) , ¥4 --enable-shared $iffi Iy, NIAZSF4FH

PY_CFLAGS
BRiLh: $ (BASECFLAGS) $(OPT) $(CONFIGURE_CFLAGS) $(CFLAGS) $(EXTRA_CFLAGS) ,

PY_CFLAGS_NODIST

B A N: $(CONFIGURE_CFLAGS_NODIST) $ (CFLAGS_NODIST) -I$ (srcdir)/Include/
internal .

3.5 Frise.
PY_STDMODULE_CFLAGS
TR A R P C k.
BAH: $ (PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS) $(CFLAGSFORSHARED),
3.7 Bl Hie.
PY_CORE_CFLAGS
BRiAN S (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE,

3.2 FihfE.

PY_BUILTIN_MODULE_CFLAGS
PIERARE , FARIE R AR I N BRI posix Ak
BRiAN: $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN ,
3.8 B fE.

PURIFY
Purify 4. Purify &— N7 .
BN SRR (R

3.5.3 sfEIRRE(L

LINKCC
T Mz python fl _testembed HIFRRFHIEEE RS2 .
BRiME: $ (PURIFY) $(CC),

CONFIGURE_LDFLAGS
At LDFLAGS W{EAE#E, . /configure A,

WRFRE CFLAGS , LDFLAGS %%, XFEH Ftnl PAFEG 24T LA EATRB X S6fE, 1A fkoif 2]
T HE -

3.2 B .
LDFLAGS_NODIST

LDFLAGS_NODTST W5 CFLAGS_NODTST #[a]. — H2E4F Python N 24 FEANE L8 EAR T &2
BH LDFLAGS B—4r B nl fif & (gh-65320).

YA, LDFLAGS AW 4415

o JRIFARIERR —L (T MRS B R . —L bR LB A 7 AR, If H LDFLAGS Hif)
AT EARERAF L SE T user- Fl package 2 iRy — L AR
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CONFIGURE_LDFLAGS_NODIST
A5 E LDFLAGS_NODIST WI{EfE 14, . /configure A,
3.8 %ﬁ il
LDFLAGS
Linker flags, e.g. ~-L1ib_dir if you have libraries in a nonstandard directory lib_dir.
CPPFLAGS Ml LDFLAGS HRFREAL shell H(E DAE REAS (U I PALE AL B 45 € 1Y B Si ) R pidk .
LIBS
AR, TEHERE Python W] AT SRR PR AL 1 40 R RS -
Bln: -1rt .
LDSHARED
W — IR A2
WilN: @LDSHAREDR@ $ (PY_LDFLAGS) .
BLDSHARED
AL R 1ibpython Mfir 4.
BRiA M @BLDSHAREDR@ $ (PY_CORE_LDFLAGS) .
PY_LDFLAGS
BRiAK: $ (CONFIGURE_LDFLAGS) $ (LDFLAGS) .
PY_LDFLAGS_NODIST
BRiAN: $ (CONFIGURE_LDFLAGS_NODIST) $ (LDFLAGS_NODIST) .
3.8 BT fE
PY_CORE_LDFLAGS
FHT A AR RS A R S R B A AR 2R
3.8 Frhin e

3.5. miFIRFEHERIIRE
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cHAPTER 4

7 Windows _E{& F Python

AR CRY B AEARIALE Microsoft Windows _F{#i Jf] Python i Y. T f# {45 2 T Windows #4724 .

5 KZ8 UNIX RGHMIIRS AR, Windows RS54 114345 Python, Z4E% CPython [ A B 44 1% T4 —1
KATH ) Windows ZZ%EFEFF (MSI ), CLfff Windows f PRI 4e%s . X2y £ A TR P g
M2z Python I, FINAZ DBRESRANIE . 2o AR IR ] DU — G LRSI B 1 2t I HAT DK B FE
A Ay AR ML B zip SO

4 PEP 11 iri, Python % 1 B0 4~ Windows -5 ) S 3¢ AX B T4 Microsoft 4 4 4 T FE < 45 & 3 A A Al
A, IXFEWRE Python 3.12 37 Rf Windows 8.1 K HFHIMAS . USRS % Windows 7 SZHF, 43¢ Python 3.8,

Windows $24it TR 2R FLREART, A LRRTEA — & LS RIS
SR AR T N TR AR, ST Python AR 2RI H (T 2 N Al S, "B 2 ifdiksF.

Microsoft Store €, J&— A1l FafTIAFI 4, 44 IDLE s HAhFF & FREEAE &) Python L3, B 7F%H
Windows 10 3 AU RSG5, (H 0] PAZE 2228 M A S iR AR e . B4Rt TiF 2 Mmook B3
Python S H T H..

nuget.org %% @, R M TRERINA RN R R LR . BT Python sz fTiIA, (HA R HHT Hik
AP ST,

Tk 89 @ J2 Python W/ INEERAD, TE G A SRR AR

4.1 EBREERF

411 ZREERE

VU4~ Python 3.12 24 AR 7 v fit N4 - 32 (N 64 MIHRAI A WA web installer (W25 22%54) 22— /MK
BRI TR, el i, WIERE A NIRRT, ofline installer (BLKZHEA) PIEERING
SERERAALE, AT BE TS Internet 3 R 8L, WS 2 F H e DA T RAE 2R AR i o R 2
b

AN LA, AT AR DA R A —:
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B3 Python 3.8.0 (64-bit) Setup — X

Install Python 3.8.0 (64-bit)

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

¥ Install Now
ChUsers\ 4l AppDatatLocal\Programs' Python'\ Python38

Includes IDLE, pip and documentation
Creates shortcuts and file associations

= Customize installation
Chooze location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS (] Add Python 3.8 to PATH e aneel

WS “Install Now (SZHIZ2%)7:

. & I%?ﬁiﬁ;&iﬁﬁ (BRAETREXS C AT AT RGN, B N T P eE A T Windows 9
Python & ) 35

* Python $§ 2245 B 5 H - H s

o & il T Windows & Python J3 #) %5 Y HRIEEE — UG HRIT) LT 2 4%
o RREBhRERE, MEME, JH3h#e pip

o WERIESRF 2% H SR I3 PATH

o PRET AU Fi AT I

efE “HE UL RV SR INRE . TR A s 2 R . AR
PP B BRSO, S5 B et

WER AT P 2se, WiksE A LR TEik ol
o GEATRERT R AVE PRI HR elt v
Python 42235 %] Program Files H 5%
o & T Windows 849 Python g %) 3% Y22 5] Windows H S
L2 Y B) AT DA H] T e
BT P R DA G 128 7 B
o WERIET, LK H SRS INE] RS PATH
o PREED A
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4.1.2 B MAX_PATH PRl

Ji s | Windows %A K BRI R 260 4T XM KT I AR T R o o B0 5

TEFCHTUAS ) Windows 1, JHFR H W4 e 21K 24 32,000 745 . (AR ZE R O 8 H Win32 K pgfe”
ARG, B EYE 54 HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem
F1i%H LongPathsEnabled i 1,

XLV open () BREL, os BIBRAIK Z BOHAN AR I RERE 2 H 1R MR BE AL 260 AT AL
W bR, TRt SR
T 3.6 JCEEL: Python HS I 1 XHK B AR SHE -

4.1.3 Ft Ul 23

SPEARPF UL AT B 0] DA ST, VPN S PRV A8 LS 2, e s
T AT DMERSEF UL AL N BRI, DA SBRIAfE

AT GE T /2 AT RER ) AT R A

AFR ik

/passive WoR R o FE P ACH.
/quiet 235 [ 2 B A s AR 4] UT
/simple B 1k Y Tl

/uninstall #%[%: Python (JCTHHAIA)
Nlayout [directory] | Fi | % i G 414

/Nlog [filename] € H il s U

Brf b e WAL 42180 name=value , HA{EH 2 0 KRB, 1 ORBME ARtz T
RS 52 BEG R AN T R
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B ik ZINME
InstallAl- | SHRFA 4% 0
1Users
TargetDir | Z2%E H 5% HF InstallAllUsers $64%
Default- HETE P& m B | $ProgramFiles%\Python X.Y B
AllUser- NG PR AE $ProgramFiles (x86) $\Python X.Y
sTarget-
Dir
De- Y H PSR | $LocalAppData%\Programs\Python\PythonXY B
faultJust- | BRIAZEEERAR $LocalAppData$\Programs\Python\PythonXxYy-32 EiY
ForMeTar- $LocalAppData%\Programs\Python\PythonXY-64
getDir
Default- Ul R BRAE E X | (%)
Custom- A= bre
TargetDir
Associ- WL T )ashds, |1
ateFiles S ELPRI
Com- R py KPR | O
pileAll .PYC o
Prepend- | ff %% M A H &l fm | 0
Path 2| PATH H¥ . PY ¥INE)
PATHEXT
Append- | R FN A H kI | 0
Path 2| PATH J¥ . PY ¥RINE)
PATHEXT
Shortcuts | IR 24, AR, | 1
SCRYH IDLE 4 g ey
=
In- 245 Python Fift 1
clude_doc
In- LRSI S 0
clude_debug
In- LRI R F R SRR | 1
clude_dev | Cff. BWX— 0] HES:
AT H
In- 4 python.exe PAN | 1
clude_exe | FHKIC{F. ZME LI AT E
KFEEEAT
In- 22 4E3E B T Windows o5 | 1
clude_launchétyrhon 2 7 %5 .
Install- kO AE OB P 4 Bl
Launcher- | & 3 #%. & F =
AllUsers Include_launcher #%
BOEHN 1
In- GRAREE R B, | 1
clude_lib | 44 W& X — 2 ] fE R L
BEATTH .
In- AN IR pip Al setup- | 1
clude_pip | tools
In- LS5 (5 .pdb) | 0
clude_symbols
In- LA Tel/Tk R IDLE | 1
clude_tcltk
In- G R e o A 1
hplude_test Chapter4.— 7 Windows_E{#f Python
" In- G S AR e A 1 o |
clude_tools
LauncherOnly{ 2223 B shdn . X R8T | O
—J A7 K H AT
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BN, BEPARRIOT U4 R 2N Python, BXFTDA (FEM PR >) AL T iy

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

BV PAERCA W IR E RN 0L T 244 224 Python (AN NEIAS, W DARE A PATR fir 4R st =K. s
BR—ARALIIRIEA BOE, AV E E X

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

R, AR sas B BT Rk, I LA R 2 & B shasi A #UUN Ta P2 )

T TR AT DAYE— 44 R unattend . xml {1 SO TG ATAAT SO AR AL . SR E TR
WS VENEMERAE, (RRATRE) EXHEN T o (RSO RBUNME, WA RE N FAFE . R
SO b7 31 SR AR ] A e -

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

414 BTFREE

I N ARG 205t P R A7 Python YSELE R EINRE, WS ZREX LEY)RE W] ET 22 Internet 2. R
THEGIX AR, WTDAMERR N A R4, AR A SE BT R, %A R R RS A internet JE
A TS B R AT Ao WL, BN BT RE ORI R, (R AR ESRAT R, WA A4
11 WIRASERE A .

M FERFFRAT AN fiv % AR 2004 AT RERYAL 5 SCPF . FICAF2ERF python-3.9. 0. exe By LR P
MSEbRAa BR, FEAE B H S 8171 H S DAREG [R] 44 SCHFR] 58 o

’python—3.9.0.exe /layout [optional target directory]

AW PAFEE / quiet BRIR BB R o

4.1.5 {ER*K
%2 Python Ji5, #XRI VAL Windows H) “FRFMITIAE” THAMEIMERDIGE. 4 Python & H I ks “H)
B VARG R TIT 2R

B RVFRSE IS SO AR IS I S BRI RE - RS A S EHERE A 2 2R UM R AR TN A . AR
NIRRT, PIANZA H o BB EOX L, TR SE MRS ER 2% Python.

ALY R 2 BRI IR R R BT SO, R N R B A B Ay S
“HIZK” F5oe MR Python, {HiE A T Windows &9 Python & #) 3 BR4b, EAE “RIFAIZIAE” A HOHIAH
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4.2 Microsoft Store &

3.7.2 e
Microsoft Store filj&—4~5) T 426 Python fERERY, TR RIFERR HACRHA, Gl T3,

FREE WA AL, SRR I BB Windows 10 8387, F-4E Microsoft Store 3 ] #7414 2 "Python 3.12”
o WARASERRN . R i Python Software Foundation /& ffi 423

it Python KFURZHE Microsoft Store b 9 FR k. WNSRBRAEATIE, WFRREEAEF ERMI .

TS G, T DAE T HG 32 B P 3R 5] ok 13 Python, 1% % W] DAYE 6y B 545 ok PowerShell 23 H i A
python BE3l. HWANTPAMIA pip 5 idle SRAFH pip 1 IDLE. IDLE t¥EFF4fZE I,

A X =AW ] DA A5 52, 140, python3.exe fll python3.x.exe PAJ python.exe (3
3. x BEEEAERE A, Blan3.12), FERE-—> ER--> MARHETRET, Sk FETEY
i, RS R KRB python A, AR pip Ml idle H5EFEA python A —ZL.

AIPA# A python —m venv A& B IR H-BOE - IEHHH .

WRARE L LEE T 75— AR Python IR B MBRE) PATH ZF R, IFAERAEN python.exe MMiA
f&3k H Microsoft Store FARA™ . B H4%E, Wi python3.exe B python3.x.exe .

py . exe JHBIAPRFRLIN Python 224 it , (HEILIEM HI R H AL G0 &R 45 LR it

ZMER Python, H§FTIT “BLE” HAH W MARRFRIZIRE”, SCETE “TFER” HkE] Python, SRS FHE Hi DA
Vet CHIB . HECRHNERIZE % Python Ry R FTA I, (EA S ERATAT FE AU ERSE

4.2.1 EX089E)E
FiE . ERRRAIER B RN EER

H1 > Microsoft Store )i AP I PR, Python AR BB TG X 4L S2 A1 &40 TEMP FIVENFRIEAT5E 2 H A VI o
MRIA, ERE AR — NGRS WERIRA ARSI 0 MR EL se B e ke dn

TEiZ 4TI, Python K {f F 411 44 Windows SC {4 J& Fl ¥ M R 1 i) — AN FA A B A, 640, a0 R 3R 45 742 &
$APPDATAS% A c:\Users\<user>\AppData\, M2 %5 A C:\Users\<user>\AppData\Local H}¥f
25 A\ F| C:\Users\<user>\AppData\Local\Packages\PythonSoftwareFoundation.Python.
3.8_gbz5n2kfra8p0\LocalCache\Local\,

MRS, Windows 3R [R5k 5 A SCUICR SO, B AR SCHEARFEAE, AR [H1 5K H %145 Windows H
SFHIC . BIIEEEL C: \Windows\System32 $fik 0] C: \Windows\System32 IHAN_E C:\Program
Files\WindowsApps\package_name\VFS\SystemX86 N% .

YRATPABEI os . path.realpath () HEMEATEA SR FLSL AR

>>> import os

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

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

5 A F] Windows YEMHER, SAEAEA FATHR:
* M HRLM\\Software FERUR B AVFIIH HHERIF 5P registry. dat XA
o YRR B MEAFTER 1] HKLM\\Software G A, BME&k BA SR AL VR
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o YA PR B MR BN P BA IR T AR IS 1] BKIM\ \ Software HARPAHHY.
A K IR Y B OR SR PR A £ 40, 5 4 ) Microsoft 3T 9 58 4 T AE B B SCRY, 24 ET 2 T

docs.microsoft.com/en-us/windows/msix/desktop/desktop-to-uwp-behind-the-scenes

4.3 nuget.org L&

3.5.2 P Ife.

nuget.org s&— PG fAj ) Python PRIE, JITHESCA 42 )52 % Python H RGTHYFFSEAL UM . 4R Nuget &
“NET pA A BaR ", (H@x T ataam TRERGE, EWnT MR TAE.

Vi nuget.org R KA nuget IR HE . T ARG ZEX] Python JF A& AN FCRILE LB T .

nuget .exe M7 LEWPAE M https://aka.ms/nugetclidl F#k, #il4n, {#i ] curl 5 PowerShell,
i % T H 2235 64 5k 32 [ # i 4<fY Python:

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

FARBRRE A, WU —Version 3.x.y . HHHF AN .« EM, RS FHZEF. BOAEL
T, THROAHESEAZFRME, REA -ExcludeVersion I, WA TR S E LM FE R
A, FHFREZ ML Python 22461 tools Hik:

# 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

WE, nuget AT T, WAZTATLRBOHASI M BRI . 8038, FahMBREETF A E IR
LR . WIRAEMHEZ [BIARLREE U, 12 CL RS A T I HAE

7T tools HEAM, F—1 build\native H3. BEfE—4 MSBuild @ 3 {f python.props , HJ
PATE C++ T H W SO 5 | Python 2245 . A4 635 B4 F Sl7e 28 b 8 AR S AL A%

nuget.org P15 B T /2 www.nuget.org/packages/python X} 64 1 jit A F1 www.nuget.org/packages/pythonx86
PR 32 fIHRAR .

4.4 THAHE

3.5 BRI HE.

RAREATHOR — M5 fe/)s Python PR8EHY) ZIP SUfF. B BV — AR P —E02, A2 i i
KM P EET .

ERES G, AN EE ULF) SAPNRSEESRE, UEHRRERE. RETRKERNC %%
PR ARTEPEAE I B dn it AL cpye U FETE—A> ZIP SO, FF44E T python3.dll,
python37.dll, python.exe il pythonw.exe, HAKAIE Tol/tk (WIHEAREITE R, 4 1dle £5).
pip 1 Python 3C#4.
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ik AR EZATHUOREEE Microsoft C Runtime , 223 F T TeER LT aE . 34T AT REE & T
LRAE P RS L s i Windows Update H 2445, I H ol LA FE RS H X H#5| ucrtbase.dll %
i)

BB =07 A %l B AR SR A AT I 2238 o XA BATIOR SCRHR S AL Python 2238 FERE ] pip
RAFBIKI R, Aad i A/INVDHURE pip A0S UER IO EUEAT B3 HOR . %, 58 = Jr WM R AR
FRfg—iiar (AT ) ARBE, PAEIT BN B ) P B BB W REAS A OR-5 BUAR AR 7

A T XA AT P ERE

4.4.1 Python N 2R
F Python 455 () i AR H A — g BRI P T X — =55 ZERXAMIE DL, W] DAGE i A 2 AT IUHE 28 26
45 Python FIFAA HUAS . MR E V%A 23N (B, ENIZEERAZ L), AL,

SR TR AT RA T SRR R SR B R Pl B — 28t , (HON PR O T BB R R . (AT SIS shd, %
A7 WS R A R R Fy 22 A8 Python EazA T BIRR I LAE I, 2 FIRUBCAE BT DASERE , SCHF SRR T DAIE 3
BT AERZEFOLT, B E SRS V% A 55 68 4w 1 00 iy A TR Py_Main

R B PR T Y e 4R A AR BRSO R AR B BB T S (T 7R Y iy AT S RCE A M python. exe 5
pythonw.exe . TERXMIFIL T, W HRRFFF 274 Python A HAFRZ R, FHH Pl GEToiERe 5
B IEAEIZATHY Python BERE SO RIKIX AP Ik o

XTI —Fk, A% Python rI AT SCIE—EAEN H R 2e%E, ABRRENIFERAZ Rl B0 % 1A
Zhis, WAL THANIE, ROVER SN AR Z B AL e R .

4.4.2 g\ Python

FHASHBACHS 25 55 1) I AR P 6 5 SR N AT 7, A K Python BATRRFT AT IEH 1. 37,
AR I HR R AHLACHD , KL 5 A python. exe BB python3.d1ll . JLi@WbF s
DU, R BAT U T 46 21 W AR Y 22 1 H S Pt 2 AR (T i 28 Python fRRELS -

SRR R R, AR LAZCR BT R, ROMERIIn R Z BT A DL fE R AR 0,
RASEAT IO WL 2535 2 T A ARAR X 5]

4.5 ERESE

¥ T HRUERY CPython BATHRZ AN, A —Le S EMINREAME Bt . DA @3 THUA S L = BETh RB R 51 3R -
ActivePython HATZ-T-5IRAMER 2R, SCR, PyWin32
Anaconda JFATHIRIFAESL (40 numpy, scipy #l pandas) F conda fAEHILE.
Enthought {83558 “F—1UH) Python FRIGHIALE HiLE:”
2 il Enthought 2}t T Canopy, {HELZ |- 2016 4E45 AL il
WinPython F#5g T Windows 1 ATHL, A5 T @R @R T A
TER, XS] REA & TR AR 1) Python slCHHI I, I HASd14% L Python [ BAAES ol S04
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4.6 fgE Python

B A P n A7 7 HHZ 1T Python, #XRT DA% JEFE Windows B B —SUBRIA BRI AR F . B ARG FE P FE it
TR E PATH A PATHEXT 78 S 3ei, (FaX{GEH T HRA . 2R, WREEsE i HZ N RAr
Python, %% [E{fi 15 )8 T Windows 8% Python 2 #) %

4.6.1 KiR: REWEEE

Windows FLYF{EM] BRI ARSIV AL RSFSAS i, sIGITE 6 &7 LRSS B
T L ESFRE R, WA LRI set -

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

RBSPRGAR A B ORI . TR & P AT b Ay &, R HL, iziE sl & R sh iR T B AR
HRARBLX LI E

FE 5 P IS B2 PO ER R, AV RS S RIS (E. @327 python. exe i H
SRINIE TR AAZ U PATH 26 PR)F 3 1WA Python 1% 7 ¥4

BOKABUCOARNE AL B, W THIR” IR IR, SETITRGRMN SR AKX E, &
Ja il R SR AEMEHE T, T ARS IS SN PR G A . B RGER, ER TR
PLBEATTCIR A0 (RIEEE SR ) .

Frik: Windows 2KF] SR HBIIAERGALR 25, XHESTEBI PATH I IR

PYTHONPATH 89 Python B A AL, PAEERAFE S A A5 5 By 4231 Python JiUA S
MRS, SR EOR AR E A

S UL:

https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables Windows H ¥ 3f &% 75 &
i

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1 F T Il B 15 2t 37
BAZ R set i

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx | T 7k A 1& o #F
BAREIY setx s

4.6.2 & Python T[#i{T30#

e 3.5 L.

B 7B E Zh B8 Y Python ARREAR I TT A S BATH 2 Sb, W] REIEAEAE fiv & $2 /375 T /5 3l Python. 2Ry
A RITAT DA R CE

FELEARR P IR — L, ATRAREREARIC “XF Python SRS FRIEARE" MR, DAGEZCRAR Y1205 (i R
INE] PATE o RIS T scripts\ SUPFRIIAIE . X AVFRH A python SRizfT#ked:, I H pip M T8
TR . I, BOLR] A iy AT IR IAT I A, WS4 44T SO,

UERAE LRI R B BT, WG] AR T2 e 7, i “Bi FBME. 83, AT
T R HISLE S WITIATENEW PATH o ZRFGEOR Python 2% H RSN R PATH BB R T, HANAS
HAb sk H 5500 meAE R R R AR (BRI 45 H C&AAE) -
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’ C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.9

4.7 UTF-8 &3

3.7 B HE.

Windows {758 (i Fil {4 55 G i A% 2 AE 0 R 55 1 S A% =X (ANSI AR HS TT) . Python i B VE Sk SCAS S BRI 4
i (B locale.getencoding () ).

X AT RE S BRI, PR R PR AR 22 %) Unix #4840 4% WSL (Windows Subsystem for Linux) )™ i {# i} UTF-8.

YR AT A A Python UTE-8 B BRIA M) SCA 4 s M 5k UTF-8. 525 A Python UTF-8 A W] DA i —x
ut £8 Ay THETI, B # PYTHONUTF 8=1 M. W PYTHONUTFS T M= UTF-8 Kk, %
HIGESIRES S A a3 LI eIere o

244 Python UTF-8 B HHT , {0544 FT LA S "mbes” SRARFL2 T RAHHEN (ANSL LTS,

THTERIS N PYTHONUTF 8=1 FERIAFRRAL K5 50 R VR R L P I I A Python 3.7+ . HSRARAT AL
Python 3.7+ W TSR MK T2 e R G dm i o, MIHERE BB Im N PRI AR Bl il —x ut £8 Ay 4T,

%1k HIETER R T UTF-8 B E, Windows A9 Python th227E DA F A 5t HBGIA /7] UTE-8:
« $#l4 UO HEHHIE VO (B I PEP 528),
o S A G5 IS X, (B PEP 529 TRVERD.

4.8 EHAF Windows By Python =538

3.3 B IIHE.

H7F Windows f) Python JH 2l ¢ /@&—DSCHART, FIH D@ M AT A A Python JiUAS . & FuiFlIA (lidy
A7) FRRERE Python AR E LI, FFHFE LT IATZIAS .

5 PATH AFRAN[E, E Bl ILAE i & id Y Python fiiAS . EHE ) T45 M 22 R, IHH%
VBT CAHER AR BT 2R i AR

BB R RAE PEP 397 HHg5E ) o
48.1 Al

M&HRAT

TE 3.6 IR L.

4 JR) 2% Python 3.3 [ HE i IRASFHE R SIS AR PATH b JHBIAE)F 5 Frfy il Jil 14 Python HUAARZE
BLZEA AT K B2 B A A SR R B T, W Ear S PR AT T A R i

1

TR 1% 2 R BLE 341 o iUAR 1P Python B2 )3 380 - BRI DUEHRIRE , I HRH 8 & AR A ay 217 S 5B 2
%1% % Python,
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PR A2 T 2R Python (1411, 3.7 #13.12 ), A{EREH] Python 3.12 53] - W25 3) Python 3.7,

kS

’py -3.7
QAR AR B e 1) Python 2 W EGHTRUAS, iE25 DA R i
’ py -2

WREEDI AT R, WIERM A R R e

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

Tix fpd:

py ——-list

R Y HIE %25 Python M4 .

-x.y ZHJE -V:Company/Tag ZHMIGEER, B ARVFERFE— I ER Python iz47Hf, WHEEERHT
python.org PAAN T AUIAS . ATAEEHG PEP 514 #4730 02 4T AR B T R B . ——1ist s
A v 2R izt

M -V ST, F52 Company RHEEEERR 62|k B %M Bz, MAXEEE Tag K&k A irg
BT HBITH . HHEEA RS IE R Tag:

# Select any '3.*' tagged runtime
py —V:3

# Select any 'PythonCore' released runtime
py -V:PythonCore/

# Select PythonCore's latest Python 3 runtime
py -V:PythonCore/3

S ERIRIE (-3) F5 AR B %0 Python A RAVIZATIN,  MAERHAL > K. (H2, ERERX
(=V: 3) WRRFEFER AT RAS AT o

Company S £ 58 T AT _EAK/INE AR T AT IR L. Tag MR AESE R P AT A B pT 88 LA T IE e, B
R T R — DA R IS 2 AT . X ARVF -V 3. L IERC 3.1-32, {HRPERL 3. 10, Tag e fi it
FrHERF (3.10 He 3.1 3, (R HSCARIATHCRE (-V: 3. 01 FEARILHE 3. 1),

MERIERR

3.5 BTN L.

0 5 2 3 B P 0 A7 I 9% 4 W g Python REAS, JF FLAEWIBRHE (4 0 7 i J5 61 2 venv 5K oK 41 i
virtualenv TH) AbFIGFVIRAS, TR ShA ¥4 05 47 He SAFRHLH0 MRE B2 K 2 0. BLIEAT 4
RS, W BRI, o sUH s 4R Python JRA.
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IV 1FS

1EFATEI N Python I - Q448 hello.py WSCHf, HAPEEPLTAZE
#! python

import sys

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

M hello.py FIFFERT H >, SATRA TR a4 :

’py hello.py ‘

BVAZE R F Fof Y Python 2.x ZREHIIAS S EFTHN R . BIAES RS — AT Oh

’#/ python3 ‘

PAEF AT G R4 T BN EGRT Y Python 3.x {5 B 1 BRI Ay AT/ Bl—FF, /RAT DASE B L 5 BAS [
SERF. BOARE R T Python 3.7, G225 —A780 #! python3. 7 HRAMRN 4B FFTEIH T 3.7 AR
AIER.

HER, SREAMAARRE, # “python” 5 AL 2234 Python 2.x MIRHIRA . X 20 T 16 J5 4 &
#eZE Unix, HAir4 python ili# 24 Python 2,

AT K ER

LRI %R R B4R -5 Python SCPE (B . py, .pyw, .pyc SCMF) MR, XERE S Windows HEJHAY
PRES OB H A — SRy, AT R SRR, B ETRT DAGE AR 7] i TR L AR 5 1 6 A RCAS
R R AL, BN R T PAIRIN SCRF 24> Python AT, HRIGR TS —FTHINZ .

4.8.2 Shebang Lines

URBIASCHER S —AT0A # JF3k, AR K "shebang” 1. Linux MIHARZE Unix #1E R GHA XX LA TR AL
SCRE, ENTEETEI ARG EHRIGR WAZ T AT A . XA 3 SLVF(E Windows || Python AR
AR TR, BRI RIS T eI .

T fei4 Python Ji 45 H1 ) shebang #77F Unix F1 Windows Z [AIF44E, 1% 8has K H 4% M @dkdse
PR RRERS . SRR Ay &2

e /usr/bin/env

e /usr/bin/python

e /usr/local/bin/python
e python

BIan, WERBEAIHREE T

#! /usr/bin/python

PRI H ERIA) Python. [RA7E Unix L4512 Python IARE A TiX 4T, VR A BLX L4
" DA B TR . TR AEHE Windows 4R E— A, #7SEAE Unix BB, BRAGN %
LA /usr FF3LA—4> shebang 1T,

ARAa] bk R L an B T DA I8 iAs (T PAGCRH FEEAS , W] DA FEBRCAS IR BERAS ) BN IE%. It
Ab, AT PAE IR IR B Z JGas i “-327 iR 32 A RAS . Bt /usr/bin/python3. 7-32 $fiF KA H
32 {if python 3.7,
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3.7 B YiaE: M python JHBNIFRIY 3.7 Frah, AIDAELE “-64” JEZH 64 fiiRA. BLAh, WPAFR A RE
g (B /usr/bin/python3-64 ),

TE 311 UEH: “-64” GREWFTH, BESHI N ATMIRYGE A 1386/32 Vi ZLH” . Bt K — Mg
HIFRES 5 B -V : TAG S sE R il bR 2L

H S Z4TH) /usr/bin/env X EG —NEHIMNIFR RN . FEA IR E L) Python fRREZS S, LB
FORFLE AT IATHE 7 H 5% PATH IR 51 85 — S 80% AW 2 FRAHITEL Y Python W HATRR T . XX B
F Unix # PATH AT RN env BIFINITHN. WRTLEKRIE env @42 G HE —ASHOH PCECH AT
PATRRFY, HiZSHUE A python LAY, BRFHER X Hofth i 0l 2 W iR SR AR HL. W] DAIR B PRI AR
PYLAUNCHER_NO_SEARCH_PATH CH/EE(L) sk BkidXF PATH 48K,

TGV P RE ik LA A AR A — AN HZ IS AT REAE R B8 1R INT SC#F | [commands] — &R, X v 4

AR RGO B LAY AL S i 4. A A FRA AR — A B S (FEH SIS TR AT IR

Z*ﬁ?j&ﬁﬁﬁfﬁéj‘%), TR A N2 T AT R ) SE B A2 (HEINT FP 38 2 RO B I 2 B0RHE R et
B —EBaHE1 ) .

[commands]
/bin/xpython=C:\Program Files\XPython\python.exe

AT AT A HH BRAEINT SCO A A i R 23 924 VE Windows 1] AT 57 A 246 068 B3R X642 B A SR B0 H SRl 6
o AT Windows & J& B IASRBUR DT (8, BN b 22 e g B AL g A, A AT 955 Unix XU HY shell
FEANAA o XA LA ES 1S, FAIAR S ZASH, FEEZ AR SN AR AR A LA I 2%

4.8.3 shebang lines BJ&#

shebang lines ifs n] DA$H E #4% 1445 Python f#REEAYHABZETT. B4, ANSRAFA > shebang lines

’#! /usr/bin/python -v

SR )5 Python YDA —v 3BT 5 5]

484 BHEXL
@it INI Y

J& Bl A% R R Wi SR LEi AP Y HREFEH R P A py.ini (¥LOCALAPPDATAS If
$Senv:LocalAppData) PA M ESIZR e H 1 py . inio [AIAERn SCHIE 290 T R84 4l
&7 A (B py.exe) il 17 A (H pyw.exe).

IR HR? PR 8 8 ST AT SO i ini SRR B E S, RO R B AR 7 55 1219 ind SO
ABA GRS a] DA 1% 425 ini SCPEH YA S

B%E BN Python kA

TERLEN BT, AT DAFE G 2 P ST RRABREAT, DASH A iy - RE MR A~ Python J5AS. HRAKR 45 AR AS:
T3, AIDATERRISER ) FIRASUEHIAT . BEAh, ATPAE IR N-327 5 “-64” KA E IR 32 (L )2 64
(VSR

BN, —A> shebang line 1 # ! python {7 A MARESRF, M # ! python3 F—MRAKRERF, B HiEE—
A TERA

QRAE fir & TP RN B CAS B AF, RS DASEE PRI A5 B PY_PYTHON DA E BRIAMUA BRERF. WA B,
MIEKIAK 3", V28 R T DA BB S T FEBRG FER (I, HAIP3, "3.77, "3.7-32” 3,764, (FPERE-64”
BEI{LE T Python 3.7 BB R ARCA H (435 (1 R 3 % - )
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TR IR B IR B RERS, WA AR B AS B PY_PYTHON{major} (HH {major} & FIHIHAEN
YHl FEERARESRT) PATE B SEiEIA . WIIR AT FR B FRAGIET, FHalas kB B 2224 1Y Python HAT: (i
R FE BB BOR B, RAEAREARIE, (HIZ AT B2 1% R Bof L3 A

16925 T AR (major.minor) Python JZARI) 32 (i1l 64 ) 64 i Windows I, 64 RIBUASHAL K H ik, *f
TR 32 Gl 64 ALSCBAR I, - SO T RIBIRT 32 (A1 64 RLERKE ERIEY - AT, 32 ()
SRR T A 64 37 Python %% . SCRERRTT DA I3 #8047, FUHITE PC 1924 T
SEf A, TR AT SR (B, AR 32 {5k 64 RIARARHY Python FUM R R B 15 R 405
K)o BT, ATRATERUCAULIAST I RIRERY “-327 B “-64” SRR AT .
ZRUE
o QEREATBCELA K, 39 python Fl python2 RF 4K B Python 2.x it S, fi4 python3
S5 FF S5 44 ) Python 3.x.

s % python3. 7 ARSEFUTLMEET, FNRACDEETEE.
« QIR PY_PYTHON=3 , iz python Fll python3 ERRHE B4 1) Python 3 Jfi A

o NI PY_PYTHON=3.7-32 , g% python ¥H#i ] 3.7 (1 32 A2 B, TMifrd python3 B H &4
$11) Python (PY_PYTHON ARASA B A S & T EEMUA. )
e YN PY_PYTHON=3 H PY_PYTHON3=3.7, fiyd python fll python3 HER&E45RIMH 3.7
BREREEAR AN, 38 AT DATE SR SRR 5 A 1) INT SO AR e A [ A e . INT SO R FR A [defaults]
, AP SEA T PY_ AR AR B R OF R INL SO A A X KNG ) o) BRRAR R N
ZERr7E 1 INT SO R 2 I 2R

f4n:

o ¥ PY_PYTHON=3.7 %[ TAL DA AT INI (4
[defaults]
python=3.7

e B PY PYTHON=3 fil PY_PYTHON3=3.7 #1245 AT WA INT 34

[defaults]
python=3
python3=3.7

4.8.5 2

W FREEAF B PYLAUNCHER_DEBUG BV CHATMIME), Bahs it i2Wis BT %) sdderr (BIEHE ). 1
S HARBEMBIBEEA LR, TN Y RVFREF T E MY Python IR, 5 BUAS AT 106 458 DA Ko o
FF 34T B Fx Python A SZbran&47. BRI 2 H b2 F A

4.8.6 iRiz1T

HIRFFEVE R PYLAUNCHER_DRYRUN CUEE (HIERE(H), RIEMHIIL AR BITIOn S, (LR 2%
2 Python. M T4 (8 1 50 ATT 46 W28 5 19-ELBE 1 ) Python 9 T HORBLALA AL . IVERES A SIb
METH 0 i S5 2 ) U8 AT, T2 ) o T TG EE T
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487 HREH

IR PAEAS B PYLAUNCHER_ALLOW_INSTALL EEABEE CAHEMIME) , 1M UrERAY Python WA A %4 (H
A PAYE Microsoft Store 345, JEBh# R 2 22 e . XAl REFRE M P TR0 Bk 5e i, AR AT BETR B H- s AT
a4

#HNAY PYLAUNCHER_ALWAYS_INSTALL A8 R 5305 sh 4% &l 2 221 ¢ 3% Python, B & B L9k 2] .
XFEEREE T H R (3 A 245 PYLAUNCHER_DRYRUN —&ffi [ ) .

4.8.8 BR[O
Python /52l ¢ n] fEIR Ml AN AR IS . ASERYRE, BOAEATIA AT DARX 2EIR H 5 5 Python 7 B (iR H: 4
X IFR.

B A FCRAE AU P RN, BRSBTS T ASM A HeAb A T PABRIGS U E AT
X U2 H 2 DA BRI BRI 51 6

B B | #id

RC_BAD_VENV_CFG 107 | k%] 7T pyvenv.cfg (HXAFE IR,
RC_CREATE_PROCESS | 101 | 3} Python Z20L.

RC_INSTALLING 11 | 3058, (Han S 2 58 UG sl 7.

RC_INTERNAL_ERROR | 109 | R IR. HiRGFET iR,
RC_NO_COMMANDLINE | 108 | oM EAE R G IR A 24T -
RC_NO_PYTHON 103 | Foyk @ N SR A .
RC_NO_VENV_CFG 106 | 2% pyvenv.cfqg {HEE K F],

4.9 EIiEHR

X EEHREPATEAN A Windows - REXT sys-path-init H1 IR T T 4N .
LIAE] . _pth RS, sys.path @Ue[#E Windows FIHFET):
o TEFFIRET, WI—AE4H, %A EX N T 45 H %,

o GNSRIREGAR B PYTHONPATH f7AE, WIFrse® 2 A, WHEETREFMELAH. WHE, £ Windows
b, AR R R AR 5o B, AR IR Bh B AR AT R R E S (C\ 4)

o FANT N R T B& AT AT DA E A F B Bk R B i 2 3 2 HKEY_CURRENT_USER F
HKEY_LOCAL_MACHINE 4} 3% F ) \SOFTWARE\Python\PythonCore{version}\PythonPath
Wi, A5 00 B ) B A2 2 A BB AR N BRIAEL Y F 3R S B A B R AR B N B sys .path o (3
HE T B 258 730 L6 HKLM, R ik HKCU 3@ % 875, )

o QR E THAS R PYTHONHOME , WX HARE N “Python £ H %7, 150, == Python A AT 3L
AT H T E (7 “landmark 04" (Lib\os.py Bk pythonXY.zip ) PAJER” Python :H % ¢ W4k
F| 7 Python = H 3%, WIIEFZSCIFRIEREHH XM+ H XIS INE] sys.path (Lib,plat-win %), A0,
10> Python F§42 & MAFAHAETEME % H 1) PythonPath #4357 o

o {NSRFEAE] Python Home, %A f8E PYTHONPATH M3EAs &, I HLARR B0, W F HoAa A
X HBRARSAE (Bl . \Lib; .\plat-win Z%5),

UARAE AT SCPR S5 A A T AT S0 A H o 4R 3 pyvenv . c£g 30, WIPATRAE(RIE -

o QIR home J&— Xt EsAE, I H PYTHONHOME KA, WIAEHEWTE 4G 7 B B0 F s AR i AN 2 32 m]
PAT SO AR

XV R AR
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* 1517 python.exe , 87 Python HgH {EAT HAl exe (Z23EHUA, BUE K H PCbuild H%) W, #fE
SO, TFAENR TR DR . IR SBGENERT R HAL YRR R AR

* 4 Python FLATE ) — > exe (AFAYHR, it COMIRASE) W, K ARLHERH “Python Home”,
BLE TR ATENFR R OB . IR BEIBGHENE R PR HA <R AR P AR

* AR Python AFI T L H gt A MR (FRghi0.exe, —SLARR AR estd), Malks
FHEI— 25 A — S BRI ERA B AR Y B A2

Xt FIRLEAE ZLKF Python HHZREH R AR P B8R AT ORI, LA S BCR B 1k -5 HoAth 225 o -

o FEEBAT AT E—A . _pth XM, HP A H S X 2RI AR A B A g RS
HZM site , BIEF|HE import site.

o WEARARTE B SR AT PATSCH P INEL python3.d11 B python37.d11 , #E Py_Initialize () ZHI,
FE K Py_SetPath () 8] (£/)) Py_SetProgramName ()

o RN/ B PYTHONPATH HAER SR H M HRTH python.exe ZHIE PYTHONHOME ,

o ASRGONRERE N AR B EB (BN, Gue— D RiF AMMTEEIZTT python. exe M AR) , THHIIRZ
% H S A7AE landmark SCF (Lib\os.py). (¥R, 1E ZIP XA SAG I ENZ S, Ha )
IERf 44 i ZIP SO )

TXLERFA PR AR GUTE FE 2238 TP SO R AR 2 ST 5 B AR PR 48— B PR EERY B AS . 500, P T BE ST
B Y AR e I B P R, SR — DRSO AR, PR HAU O] REATI IR 25 2 32 B R AN
Ul A P AR HE AR B S

1E 3.6 i EL:

o W . _pth ASCRFEM pyvenv. cfg Wl applocal &5

o MG APAT A EEAI GBI RN pythonXxX . zip AENRTEMIFREY .
3.6 G E A

1E Modules (A& PythonPath) NYENE 5 € R AT PAiE importlib.machinery.
WindowsRegistryFinder § A . fF Windows [ I FRASLE 3.6.0 LR Af WS, HYE
Pk e 2 B A INE| sys .meta_path,

4.10 BhnRLR

JZAE Python WY H AR ZAEITA -5 AR BEAR, {EE Windows A —SEMUARFAGRRME . FEARIEZERI SN ARG — 28
RIS F B (o X 2

¥ET Windows fFRERLER (L SE7E mswin-specific-services H .

4.10.1 PyWin32

Mark Hammond ] PyWin32 #5Hug —24 H T =2 Windows g AR . iX 45 DA S AR T -
o XS (COM)
« Win32 API
s FEHE
» Microsoft Foundation Classes (MFC) F " 3L
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PythonWin Jg PyWin32 Pfffi i) — /i) MFC W AR . BER— W E &S ATk A IDE.
S

Win32 How Do I...2 Tim Golden 3

Python and COM David #1 Paul Boddie 2

4.10.2 cx_Freeze

ex_Freeze f Python [/ L5 AT AT Windows BT (. exe SCIP). S{A5EMUICHAEIR , ftaTbhs) 4 i
19522 T JE75 % Python.

4.11 7£ Windows _#%3i% Python

WSRARAE L § © 4i% CPython, ¥ SRS 2 SRIBC A CAS o ARAT AR s A7 IR A U s SR AT et
i

PEACHS I 415 Microsoft Visual Studio FA4 i HR 7 SEF100 H S0, B2 M T E U7 Python IR AY 2 134+ -
XS PChuild Hgrr.

Fi#E PCbuild/readme. txt PASRIUA KA SRR —fE & .
AP REFLHL, 1527 building-on-windows .

412 HibF &

B Python [RIT & €, ATRSCRFARIE & 3R —L8F& (TR RE0F 2 AR . #6# PEP 11T
FRITA AN SRR B BRI R L

+ Windows CE [ Python 3 & 77 4 £ (W4 27 % FA0T)
 Cygwin <https://cygwin.com/>"_ 73R 7 AL T 2235 Python fifERes HITHEE.
A R BA WG LR G REEIE B, WS 05 Python for Windows
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CHAPTER D

£ Mac kA Python

fi#5 Bob Savage <bobsavage@mac.com>

YE324F macOS fi) Mac i Python JE | I 57 HAth Unix P-4 [ Python JE#HIML, (HA7 — L% 4N
41 IDE MRS, {HS45E.

5.1 FZEnFn%3% MacPython

macOS ¥ Z7E 10.8 % 12.3 R % T Python 2.7, #ARAM Python 3 (https://www.python.org) Z%& Ffihit
11y Python 3. I B $2 4 T4 Fi Python 17 i H k™ Sisthie, & W] PATE(E HIHT Intel F1f%45 PPC CPU 1)
Mac b 54T,

YRR AT ARV

* 21—/ Python 3.12 XFRAERAY Applications UMFJer. fEX HLARAT AR E IDLE, Bk
Y825 J7 Python ZAT bR e LR/ (9T A #1855 A K PythonLauncher, ‘&5 4bBEAE Finder HO0fy
Python A [l # A1z

» HE#2 /Library/Frameworks/Python.framework , fu#k Python W] $fT 30 . 2SR 6
ALEAME] shell f45. ZEHIZE MacPython , {RA] AR b AL [fiX =AM H . Python RJ P47 SCIFHIAF5
FERETAE fust/local/bin/ 1,

Apple $2L ) Python A/ L 3EHE /System/Library/Frameworks/Python. framework il /usr/
bin/python 1. ARKIEANAE SN ERIXLENZS, A EATH Apple 45615t Apple 555 = 846 .
TICHE, ARARES python.org 4 BEHTHY Python fiftAs, AR ZARAITHEML_FKF2 B A [FHEAAG Y
Python , [PKIARI AR VA SRR B TN B E— B e .

;DI;;EQ@@*/I\%‘EU SR, SRV Python SCRY . An2R 252 Python W T, ARIIZITAR B S SCRY H 2
T4

WSRARZAZS HAtL Unix *F-& LR Python , AR AMRE % BT %M Unix shell jz47 Python JHIZAHYFHR 2> .
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5.1.1 t0{aiE{T Python RHZ
YRAE macOS _FJT4A ] Python 1R )5 ¥5 & i IDLE SET K 3858, S WLEFTIDE VA S Ak IDE iz 47 il
JAFE B

TSR AR AR A 28 3 0 11 i 247 B Finder iz 47 Python JHI AR 2 A4 8 Je 77 B ) — > 9 5 45 o 1) 28 AR 1) 1
A, macOS Hali T —2EHRHERY Unix fiy 17404845, vim fl emacs i@ H P AyMA. GERRARE A TE
H Mac XA H) 9hiEss, A84 % H Bare Bones Software [t BBEdit B TextWrangler 2 N45EHIEFE (L
http://www.barebones.com/products/bbedit/index.html), &7 TextMate (Z: i, https://macromates.com/), HABM
P A fFHE Gvim (https://macvim.org/macvim/) Al Aquamacs (http://aquamacs.org/).

TN E i TIAS, DR file:usrdocal/bin (i T shell # & 1T,
LM Finder iIZATIRBYBIAS, VRA P EHE:
o A HE I F| PythonLauncher

* #$¥ PythonLauncher {f4if i finder Info % T MIA (SAE(T.py A WMEANHRF, K5
Wit 4. PythonLauncher 545 F g R4 M A B R sl =X . P =X AR R — U
ICHEEET, SRR SR RA R A .

5.1.2 iE{THERAEHEE

XFFIHRAH) Python , A —PFE R R macOS Rk FIL: 15 Aqua % N PLEEFIORET (Bm)idid, (F
fiTfy GUI LR ) TEEARFIRIY 24T, 1] pythonw [ A /g python /S5 KA

X} Python 3.9, fRW]PAfH] python 53 pythonw,
513 BiE

macOS |-/ Python 84 iir A FrifERY Unix FREEAS &, U1 pYTHONPATH |, {H 2 MM Finder & 2 R 7 X &
XA R AARUERY, KN Finder 785 8 By A 2 B URIY . profile B .cshre o {RTFEAE— M
~/.MacOSX/environment .plist . FIEHE LI T AR QA1067,

% X THE MacPython 223 Python (UR{E ., Z:4 5040 9104 Python & FR4).

5.2 IDE

MacPython iR #E IDLE F &35, A X IDLE (iEgIN-45, 515 http://www.hashcollision.org/hkn/
python/idle_intro/index.html ,

5.3 LIEIMY Python &

AN EE R Python Packaging User Guide,
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5.4 Mac tHEF R EEE

{iti ] Python 7 Mac 47 GUI W AR A 2 k.

PyObjC 32—~ Python | Apple ) Objective-C/Cocoa HER4EE , X2 KL HIMN Mac FF A& Efill. A K
PyObiC #{5 5., 1&1JilA] https://pypi.org/project/pyobjc/.

FRUER Python GUI T EfUJ2 tkinter, ETE V&0 Tk THA, (https://www.tcl.tk) . Apple B macOS 4]
T Aqua JFUERTAY T, FLA AN BAA https:/www.activestate.com "R ERAIZE4E 5 /& (57T DAM I AT HIZE.,

wxPython 32 75— ANRATIE -G GUI THAL, FIPAYE macOS FJiAEiEqT. BAE A SCR AT A https://www.
wxpython.org 3R,

PyQt J2 7 — AT P& GUL L H A, W PAfE MacOS LA iz47. B £ {5 Bl PATE https://
riverbankcomputing.com/software/pyqt/intro $% %],

5.5 #£ Mac t4%% Python R FHERF

TE Mac 7R3 it 57, Python [ AR 7 B AR E T 2 py2app . KT 2B AId 1] py2app 1 5E 245 B 7T PATE
https://pypi.org/project/py2app/ $& 3 .

5.6 HithFFiR

MacPython [ {512 /& Mac _E Python [j FUFITF K A\ SLHIIE 75 SR BT
https://www.python.org/community/sigs/current/pythonmac-sig/
73— F R %R & MacPython wiki
https://wiki.python.org/moin/MacPython
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CHAPTER O

ZRAE RRFNE R IT 2R

;ﬁﬁg SCFF Python S FEiF H ISR ISTT B FREE . KRB A AEE T A A5E ScRpifdA R 5, i T2 A PEP

15171 Python Editors A1 Integrated Development Environments PAFRE 52851 % .
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APPENDIX A

RIEXTHRR

>>> 7 H A L ERIA R Python #8/R4F . RS BoR T B8 DA By e MR A T AR A0S 2 il o
. BAEPUFE X
o RH A L i ARPIRACRS T B BRIARY Python $8/R4F, (046 b aSHe, Bixtiy sz i
(5. s, ek =E55), Safe M G.
* Ellipsis NEHFE.
2to3 it Python 2.x fURS#44 Ky Python 3.x AL T H., I AEHTIRED , 8 Dy fATAT, AbER s X 2 Boke il 1) 1)
NGRS AR
2t03 A AEAREE Y, B4l 1ib2to3; $2HE T A0 & Tools/scripts/2to3. N 2to3-

reference ,

abstract base class -- 4 3ER G LB ABC, @Xfduck-typing [AFNTE, BEFEML T —Fp i SCHE: 0 0087
X, M2 FHAMS G E hasattr () BT AMEE MR (FlHantEH BAR ). ABCHIA
TR, XTI R 5 HABE, HAMWIRERE isinstance () Al issubclass () FRAR; #
UL abe fHSCRY . Python H 4% WE R ABC HTSLIEH454 (7F collections. abe #idkHr) |
BFE (FF numbers fEE ) L W (FF io Bitkh) . SAEREAMELS (FF importlib.abce bk
H) o ARA] DA abe Bk A H ) ABC.

annotation -- byl KECR| AR, KEME. REBOES SR MHEMIRE, e lEh £ 20207 SR .

JRrR A R AR AR B A T AN TG, (B4 A . B MR R B b & 2 A O . 8RR ALY
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 F1 PEP 526 , %} I B e A /T4 . 751 2 I, annotations-
howto T A {57 A ) B A S e o

argument -- S5 7LV BREUHE L function  (B{method ) WHEH. S50 RWiFh:

o XA A TERRBOR I PRI A PR AT (B0 name=) SEEAE N A S ERTTEATA ** 197 S
PEAE A . 28BI5K0E, 3 F1 5 FELA R X} complex () WY A FE T 2 7S5

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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s EEAH ART RKBETFSHSEC MESHEI TSRO ERTT S AR/ S AR a4
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

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

SR PR L s B X B Rl AR i A7 RIS DL calls —47 . MRAETEL, ATk n]
HRFTR—ASHG AT BE IR R Y Y SR AL o

F3Z Wparameter RIEFRFH , & WIAEH S 5ES X5 PEP 362,

asynchronous context manager -- 5325 |- F S PIEY AR E I E X _ aenter_ () Ml __aexit_ ()
JrERXT asyne with @A) P RFREEIATEE S, B PEP 492 5] A,

asynchronous generator -- 532522 K% 1% BB Masynchronous generator iterator IR, B 5 async def
& SRR R BARAAERL, ARFRZAATET B vield REX A —FRIIWTE async for fEHH{H
.
WARTE T T8 A0 A ian i, EERLRE IR AT AR 24 77 £ R B R R E . WRFEE-ERL
HARE S, TR A FR AR Lo
— AR SR BT GRS await FiAX B H asyne for VAN async with {E4].

asynchronous generator iterator -- 525 2 R85 5028 asynchronous generator FRELFT B EE IR 4 .
WIS & T asynchronous iterator, Y4 __anext__ () FEW B Bl — AR GOR AT 740
A TN AR PR A SR AR LB R —A> vield Rkl
5 yield SRR, 204N ArEIEEING (R E RORTHERED try i740). 543 2
AR EER B _anext_ () FriREIFHAB TSR RAMIKER, ESNEI A EREIIT. S
UL PEP 492 1 PEP 525,

asynchronous iterable -- 5B n[IRfUM R — A1 PAFE async for iEA) X . o40# 8B R
__aiter_ () F¥ERE—A asynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- F3B7% 08 — N L W T __aiter_ () Ml __anext_ () FH ¥ W X £,
__anext__ () IR [El—Aawaitable X%, async for &b B EMR RN __anext_ ()

VEFTIR B AT SRR B H 5 | & —A> stopAsyncIteration 5 4. H PEP 492 5| A,

attribute -- JEYE SCHCE|—NXSRMME, EHE S-S LB LA TG . 280k UL, WRXTS o A M
a WA PAH o.a K5I HE .

WUERX R AV, PR E h identifiers (1) JEH7 1R 24 BRI AE—AS XG0 J@ PRt 2 AT DAY, 9 2 e A
setattr (). XFEMYJEMRFICEMH A5 RIAACRTIN, MU AtE getattr () RIREL.
awaitable -- [25FEX R —AWIHE await FkAP SR . WA R coroutine 72 HA __await () JF
EHR . 20 PEP 492,
BDFL  “Z B~ ZAh#E” (9sC4i% , B Guido van Rossum, Python fEi&# .

binary file -- 3 HISCHE file object REWS RS F 9 23t %o —iEHISCHRI B FOFEA T HERIEEL (Trb, Twb!
or "rb+") FTHM A, sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO Ml gzip.
GzipFile BYSEMI.

535 Wiext file T fRAEWSTES str MRS
borrowed reference -- fff A 51}] 7 Python [¥) C API H, & 15| 248 —F 51, (A AU I A
FEAZG I H o WR A G b S0 Tk &8 AR s 18T B, 3 [ ol DARS it S i o g —

A~strong reference Fe4HRE o

WEAFZTEborrowed reference TR Py_INCREF () PAKFH R HbEEH Fysirong reference, [AER 4% X S T0HE
AT HAESG— IR Z B8 . Py_NewRef () BREURT AR RABIE— AN strong reference.
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bytes-like object -- ‘P i3 % % FF bufferobjects 7 H.GE T i C-contiguous Zup X% . X WHEFIA bytes.
bytearray fll array.array ¥4, PARVFLZE# memoryview 5. AN R0 #E L fp il
BAEEAE PR XSG RS PR RSO A SGE T B R AR

FLCR AR E 0] 2R TR . XM RAE SR PR AR TR R ARG R
Bl 744 bytearray PAJ bytearray () memoryview. Hh/EER — I B BORA7 T A AT AL %t
G KRR RS T 4 bytes ALK bytes XRH memoryview,

bytecode -- ‘¢ {ifith Python JFUHS 24 g1t R 7565, R CPython fifRegs 3R/ Python )7 i ER AL .
IR S EZAFAE cpyc SCHFH, SRS IR IAT IRl — SO s BE TR (PT DA G 25 REVRAS B8 2 135 R
AIRG) o XA FENE ST B TIERIE F AT A TH N AILER D (K virtual machine 7 L. ¥R /NIF Python
B LR P A—EE A, mA—ERELEA Python iliAs 345 .

FATIFE A Y] PATE dis BEHLR) SR R A .

callable -- nf P JHRFSR PIE AT Seat 2 ol AT IR 2 B0 5, I T ReRft Ay — 4S80 (B Wargumenr), {#i

FHPA R iy

callable (argumentl, argument2, argumentN)

function, LAY JERmethod 55, FRIET AN S KT __call__ () FEMZRAYSLGIH)ET T
iRSE

callback -- [ —ERSEW L AL DATE AR 59 AN 2095 08 F 7 T B R R AL
dass -- & FRAEFH FE OGRS LS WA B S A THRAE ) e o
class variable -- J328 iy 7ESrhE WA, I HAUBRAZERZ G BB e (A& ZE S 3L FP & 2l .

complex number -- 525 3Pl KBRS R, HA A BCFEBER R A SR R A . REAR
SRR, (1 B AR) RYSUAER, BHAERCAT SN 1, TR SN J. Python NE T XA
By scfe, RN TREARic 20 g —A 5 52, BN 3+15. WPRFEZ math BEHRPAXTG AxT
WARBURA, WEA cmath, ERMER DB REARE . WSRIRBOER AL, ZIEE
LA A AL [ L

context manager -- | F SCAFAIEY 7F with A p i, e L __enter () Al _exit_ () FERE
HIFFELRS X R . S UL PEP 343,

context variable -- |- F 30 & — Rl o 8 ) _E R SCRT ARAR A E AR B . X B TIEL R JRihAT
PN PATEBE T ARG AR EE. A, WFETF3CBERR, —MUTERET RS a 2
A ETFSC, WE TR SO R R BRI R AT S AR B TIEER . Bl contextvars,

contiguous -- ¥ — N AR E C i 425 Fortran 3% S S BON N TESLY) . FE4EZ o2 C Fl Fortran %
SRH . AE—YERUALT, BT 4k H T NAE R A AR HES , R BRI RS Iy . £
A C-IESEUH D, M3 NAF L HEY B B 5 — AR5 V51 5% B B B ek . {HU27E Fortran JEZE4AH
HuE S — RS etk

coroutine -- PpfE tHEER THIFERTE — L. FHIRE N AFERE— S EATAE S — B H . PRI AT DAYEVF
ZAFR S EHEA L IBHAKE . B asyne def iBAREI. S0 PEP 492,

coroutine function -- PpRERREYL 1R [B]—~coroutine SR RE . TMERBT T asyne def iIBASEE X, IF
T REfLEr await, async for fll async with F#5, XEEM2d PEP 492 5] AHY.

CPython Python #if21E S HYFLIL LI, FF python.org %, “CPython” —ia] F T-7F 0% B I 1 s B 5 HoAth
SEFBI 4N Tython B, IronPython A X 51l

decorator -- 3 IR E N I — P RE R AL, WE ST ewrapper IEETEACRITRBUE . R ATERT
T35 classmethod () fl staticmethod () .

MR R —FEIRNE, DA R0 SR S ESse 4
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def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

FRERR SR T8, (B F R A . A SRR N 1T 2 0 eR B0 SR 2858 SIS0

descriptor - §iih2y TATENL T _get_ (), _set_ () o __delete_ () HIEMXE. H—REMHE
HEIRERES, BRI ET S B A R . EEE T, a.b ARE. B E SR
— DB ST a MRFHAPERATN b FIXTE, BAR b — R, WS XTI b 2%
. BRARE AR SO &2 2 IR PR Python (1) 5688, RN 4L EEERE ELAE, 0GR %K.
Tk B R, BRSO EA O 5] T A .

A RAWIBER IR EZAE R, 7S 17 descriptors B A4S 6 H79 «

dictionary -- ‘y it — /N EBCEAL, Hod gL B A ER ML G B A . B9 (. BERTDAREMEA __hash_ () f
_eq_ () HEWIXS., 1E Perl i = W #5 A hash,

dictionary comprehension -- 2 Jitffi G 5K bR AN G ) I SR 3 JC R T AR Il 5 SR B — R
BE:, results = {n: n ** 2 for n in range (10) } ¥R H#E n B n ** 2 kR
FIH R 7 . 2 I, comprehensions

dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fil dict.items () IR [EHITRBEIRNF
HWALE . AR T FRAH D ESHE, XEWE Y FHRAR, RSN A ZRE
MR R R o ELE R 813, IR 1ist (dictview) . I dict-views.

docstring -- SCRY FRFHY 028, BB 2 NS — AR U B P AT R P I . EAEAUH AT &
B, (Hu R R B A R ERIRAY __doc__ @M. mTEr TN,
PRI I X R A TR A O

duck-typing -- 18 7R8I F5—FhgRfR XA, EIFAMRKEERXTZ AR e 2B A EMmED, meH
BRSO EsUErE (CRAERGN T, nEREGN T, IBasEmen ) hTumiEE
FUAERrE 288, it RIS v i e 2 S RORIR T R ME . 19 T2 BLE 0 ] type () B
isinstance () #pill. ((HEHERERG BRI PAME 40 28 % VENRb 7S, ) AL R A hasattr ()
K 2 EAFP 4hf .

EAFP RJFIHCRVF AR S BYSESCHS  ixXFh Python 8 HACRS 2 5 WU 2 (B0E I ws (1 B SR MEATAE |
FHAEBE FRIHIH PS8 o X PRI PR XA IR @ Kz ] oy Ml except 1A, THAIN Y
W& FrigLBYL W%, HILT C &2 HAiE = .

expression -- Fih A W DK FAMEMTEE BIC. BAihyl, — DRk FE RO TR, 45K,
JEEDTI . EEATER RO LA, ENTREAMSR B —ME. SUZHAES AR, ARG ES
tPEEE IR IBAFAEA BRI ERB S Wsiatement , Bl while. WR{ERREE T AERRA.

extension module -- §JEREI DL C 5 C++ Zi 51, {8 ] Python [¥) C API >k 515 F %0 A K A P A E
T3 H.,

f-string -- f- 24 7 £ 5P AU TR IEE E AN AR B AR S AR R A
W5, 0 PEP 498,

file object -- SCPEXTGR XML ) S04 APT A 2SR S (A A read () B write () XFEHIH
¥5) o MRPEHAE AN, OO S0 DG BEXT B SRR SC0F, WP HA R B, sl Xl iR &
T (BIARHER A . AR X, B, FiE%% ). USRIl & 250 4.
SEBR IR =R B SRS TG =2t ) S, SR = ) SO DA UM BT I E 3
TE Lo i, BB SR Z IR 22 H open () BREL

file-like object -- LR G file object W R] Xid].
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filesystem encoding and error handler -- SCfF e 4ufh k% X SRR M Python [k M #1E R GE gL 71
RN B E R S4B Unicode (1) Z i 205 B R AL BRAIA .

A ZR B YR A AS A TR BE N A K AR 128 PATN B R . 2R S R G g i =S o k4R
AL ARGE, W API pRE ] E4 5| & UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () FREAIHE S AREL
ARG i s =5 A R AL BRI .

filesystem encoding and error handler ‘245 Python JE3E 1 PyConfig_Read () HRECERER: HEH
PyConfig H{] filesystem_encoding fil filesystem_errors i Hi.

HiE 2 Wlocale encoding,
finder -- A REY —Fh ARG T AR loader XI5

M Python 3.3 JEAEAE AR BU I A $k 48 Lk 12 & 45 % BLH sys.meta_path i, PAKpath entry
finders fit & sys.path_hooks ffiff].

LTS 0 PEP 302, PEP 420 | PEP 451,

floor division -- [ F VBRI 7] 1 45 A B ST BB B A Bk . 1al NI BRE B BT 2 /7 o BN,
Fiks X 11 /7 A WITEERE 2, M S Z MR F SN EIERERR 2.75 . FE (-11) //
4 2R -3 RPAXSE -2.75 @ TRy AREI45 8. Il PEP 238

function -- pA% W] DA H FH 2R 0] EAME ) — 411 A) . 38 0] DA HAE A BA B A -4 I7E R BUAR ST
B . % Wparameter, method F1 function 537,

function annotation -- FRECkRTE B4R BB 2 80K [MHE ) annotation
PRECFR YR T 4% 7« BInPA R BRI 2 A int ZEOFHURR [ —A> int {H:

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

PREPR TR IR YRR L function —7

Z: Wvariable annotation 1 PEP 484, H.A iR T I EhfE. 51525 annotations-howto DA T &5 F A1 11 B
FESC .

_ future__ future 157, from __ future__ import <feature> FH/RgwiFas{di F¥H1E K F Y Python &1
WA R AR U B TEE RS SOR g Y B . future_ BEHLSCRYICSE TR AR feature BUE . @
AR AR B R, ARTT AR B IR R M T i O A BHZE S A E R (EE)
TEATE A BRI

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

garbage collection -- K I REHOAFE9E 8 F 0 A7 23 1A B 3 fE . Python 238 1 5 | F T HECRT— AN REAS ARG
FFTREAGEIRG | G IR BL IR [Pl USce Ae A T B3 RIS o PTDAGE g AR e 4 il sr 3% el

generator -- ZEREY IR [8]—Ngenerator iterator [ PREL. EAEERMBG L EEE, AHEDSAETHAE yield £
B PATE =2 — R A BLLE for- PGl Bl 2l 1T next () BREGE L.

W RTEAE AR R, (B EESL T TR 2T AR B R RE . WRTEE BB E L, W
FHAFRPARE G L.
generator iterator -- 2l R ESERES generator BB AT .

BA> yield 2R, ICEYUHIMEITRES (HF AL BRI vy 154]) . 4% £ R
B RBIKEZIS, B NEIFALERSIAT (X593 U AR AET T 46 451 B A ZE AR K ) o
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generator expression -- /LR AR X R P —PMEAANRE KX EEERMRE S E RS LG EEXLT
—AMERAE R JEREIN for A, PAR—DWER) if T4, PAREARBNS WINZ R —F
HIMA:

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

generic function -- {Z RIpR %L NN [R] 9 288 SR [A] B4R 1 2 A s B0 B0 R B0 A R P R 2 el o) B s
SR Aiff 2 112 foT FH RS S B
Y52 Wsingle dispatch RiEFESH . functools.singledispatch () HEigeA K& PEP 443,

generic type -- {Z% WSk inpe; EH list B dict XFERY 25882 T R 247 FLEAt.
WL S Z R 54245, PEP 483, PEP 484, PEP 585 fll typing itk

GIL Z: W global interpreter lock

global interpreter lock -- 2 JRfR eSS B CPython fEREZR TR B —FALE], EoR IR — 2] LA — A 2efeqE
AT Python byrecode, BUALHIE AT B BN G4 (EFF dict FEENERA) X LU R ZE
A:ffj kT CPython SZHL . 25 MRRERHINBIIAS il REes 2 iz T 0, AN @4 T2 4b
PR BRI T
A, FERUARUE B =07 R R B T e AT T B AR AT 55 0 e 4 BRG A BPRE i GIL.
WAk, FEPAT VO #AERf B2 2B GIL.,
B~ (AR A0R B SR A L R ) < H 2R MRRERRA0 S IR IAG TN, R X ik
TEE 3 B AL PR DL T PR RE . B O IR Fh i i R R 45 R S B B A A AR, T BE E DAZE
ETal

hash-based pyc -- J& T A8 pye {57 F X B SCA (ARG A fEL T A1 5 J 06 eAc sl 1) S it o2 A UM 2 1 RS G2 A7
A4, 2, pyc-invalidation,

hashable -- WISy — AN X 52 10 W5 75 {8 Q0 2R A8 A iy R 0T D e AN e 28, B RR Ol Teb A (BEREREA
__hash__ () i), IAIPARI AR B 47 0 (EREEA _eq () F¥E) . WRAEXTZ b
JELAT AH R RGeS R A 2 A ]
AT A PR AT R RS S B s AR A A A T PR A S e 5 A e P e (L
KZ %L Python WA TIAR Y EXT LA E WA B AR (Blans) Lol ) ARG Sy; AnAr
Za (Bl scHFN frozenset) (4 EATITCE L NG A BT AR PTG P SR SE R 5 3R
INEFTEA . ENERER —EAHE (BRIERSAHCRER), BMNMWAENEREETENN
id().

IDLE Python (4 BT & 524> P35 . idle J& Python FRiff A4 1A I BL A i a4 AT R AR 15

immutable -- AW S HAEEEAXTR . N[N REFERTE . FAARMITH. XFERX R A BER
AF o ANRDAIAE— AR RIE, MAFRIESH IS . EAE TR S B A AR B 5 HEAE
BIANFE R B g

import path -- . A1 HEZAME (S3512 58 ) 4URINENE, SPEEpath based finder I RAZF FA
HAr. fEF AR, MALEY|FREHF K H sys.path, HEXRHURGBATEERH FRMM) __path__
JEE

importing -- A 4— /M Python AL RE A ) — MR A ) Python (A5 i i i #2 .

importer -- A A HRIF MBI S W RBRE T finder X & T loader .

interactive -- 28 7. Python 7y 5 — P32 HAMERERS, RIR AT DATEMERERR PR A7 e i A B A ERs =, 7RI

T ER AR . ARAHSEEZ python fivd (] IAEARAGTTSEHLIT 6 3 B P A 2 B2
) o AEMH AR BUG I R R AN LA I X A S B GHC3 6T help (x) ).
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interpreted -- figBE %Y Python —@FMBREALE T, 52X @4miFAE S, SIRWIE X5 i T 1 4
AR BIAFAE I AT TR o SRR PRSP T DA s A T AN A6 S X B v AT SO a7 R
BT R B B R A AT AR UR Y, R HAR P RIS TR R . & Winteractive.

interpreter shutdown -- fEREZTCPH B ZR I, Python MERESRFIEA —MNEIRIZ T TR BOFE 2 BT
HOEECTE, AT R XN A5 . BRI A DI g . X bk A P e i
a2 555 U R A AU HAT o 78K PRI BERAT R AU T RE B B A R s, PR LB MR ) B U
EAFARC (F L0 7A R sl L 45 ) -

FRREAR 5 2R I ERE A __main_ BUBREHTIE T IA E 58 AT -

iterable -- W[ &R} 4 BEASTE iR [0 HLA BT AT 4 PR RS R B 038 BT A R 258 (Bl 1ist, st I
tuple) AR FLEEAE R F AN dict, THAf & PARATMIE LT __iter_ () KRS T sequence
B __getitem () HFYERHEE EAIRR .

AERXTZ T AT for TRFRA VP Z HAN T Z— NP A (zip () map () ...)o B—AA[ZEA
WENERSEAE BN ERE iter () B, ELREZSRIERL . XFEARREH TAMEE AR —
Y I o A P ol RO R, (R AT ER A iter () i B O AABLERIN S, for iBHSN
PR SALBEAREEHAE B8 — NI P A iy 22 728 B R AEIE IR R PR A E AR . S Witerator . sequence
PA M generator,

iterator - BARUZF JRFIR —EHBLIRRMIXT S . ERIMMIBAAH _next__ O ik (B HEHNE
PR next () FFBAR IR A 4 BEA B AT RN 5% stopTteration FH. FXmfX
BN RHREIRTCFET, BREPNH __next_ () IFEHR ARG K stopIteration FH . &
HRADARA __iter () JIEAPRBRERZENSA S H L, HIGAE L E 2 i IE AR, g
T HA AR GBI TG — M RERBISNSIE L L RER VA, A
X (Bl List) EARERITHALA iter O MEEURTE for JEFF P EMERS A —DHTiik
Hgse WERAERETE I RS B A d 0 20 mIHE 2 1 1 AU AR R Y [F] — R AU xT 5, A
BRI — R
HZAE R AR typeiter,
CPython SZBUANi: CPython JALE— W AN E L __iter () HYEEKR.

key function -- Bt FR%L 58 bR RS B R A, 2 BEAS IR [ 1 T-HEF SUHE LI A TR X 4. B4, 1ocale.
strxfrm () A FTAB—AF Arfe e DI HE T 298 I HE 74
Python W 1 2 T A #F fu v ) B8 ek HIOR # il oo R 9 HEAL 40 4107 K. Kb 4 min (O, max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapqg.nlargest () PA K
itertools.groupby ().

f 2P LT AR — R A BN, str.lower () JriERI AHAEZEE K/ NG HEP IS R . 5
F, MR TEE lambda FihACEAIEBIAN lambda r: (r[0], r[2]). M4, operator.
attrgetter (), operator.itemgetter () fl operator.methodcaller () 2RI =11

in. HEA HEP T R ARELA E A ek B s
keyword argument -- 3ot B8 S Wargument .
lambda (> B lexpression #5 J0) BE 45 NI ER AR, RBASTEM BT RAE . 68 lambda pRELY )R

lambda [parameters]: expression

LBYL “SEAFEBR" M9ECHS . XM USR5 WU S AEDE T8 ] e 4k 2 i B A A i fe 45 1F . it
WAKEEAFP J5 MG B L, HAF SR KR 1 154,

T2 LR, LBYL i a8 “&A” M “BR” 2 A4 &M ad MB. Bian, PARURS if
key in mapping: return mappinglkey] W REH THEM & #RIEZ 5 HAWLREM mapping 1% KR
T key T HYBE o A L AT 0B 6 ] EAFP 5 ORI

locale encoding -- i &5 X4 k% X 7£ Unix [, B 2@ LC_CTYPE i & X i 4 i 4% X & 0] DA &
locale.setlocale (locale.LC_CTYPE, new_locale) ¥iXHE.

£ Windows |+, B & ANSIARALTT (W: "cpl252"),
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{E Android ] VxWorks |, Python ffi fj "ut £-8" {ENiE = Kiggmidtg = .
locale.getencoding () BJ#E I EREGE S KIEgmiotg .
5152 7l filesystem encoding and error handler ,

list -- 5| Python &K —Fhsequence. HIRA NFNF, HERMT HAE T HROBA M ABERSEL, HoAY
VIFICER I ]S ZRE N O(1).

list comprehension -- SiIZeHfl'F X AL 3 — > 77 1) b Y BT A 8l 43 T8 5K 1 IR ] 45 51 81 R ) — Fh K T k.
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥ —10
B 255 JE B AN B+ N BE R BEON B AR R (0x.) MBI Ho 1f AR RTEERY, AR A g )
range (256) PRI ITLRA WAL

loader -- MIELZS (I MBBIIIN G . ELHUE X4 Lload_module () WA, INEERE T h—"finder
R, S0 PEP 302, X}Tabstract base class B2 I, importlib.abc.Loader,

magic method -- JEEAR Jj ik special method W)AEIEZ[F] XiA]

mapping -- WLt —Ffh LI Z @A R H LI T collections.abe.Mapping B collections.abc.
MutableMapping 14 H KT HLE HERN BRI L. WX LHFFAHE dict, collections.

defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JLPRFETEREY sys.meta_path W ZRITIR B finder. JCEARE LS S path entry finders
AFHE FBABFH A AH A o

H& A importlib.abc.MetaPathFinder T fRICEAEE R as T L) HYE

metaclass -- jLJ& — M TRIERMAE. FKE LEERY . BPWMERY|R, TTRATEZ LIR=A245
FRUEA RS . RIS DN R B A AE s 5 A AR N ERIASEEE . Python B4R 52 ATE TR AR
BHEXITE. K FOKIEATREXA T A, B TRE B, Jee nT ek sm A e e r ik 7y
Z. ENCHA TICREEDIN H & ARt IR R a8 SLHagl, AR ZAE5 .
27152 L metaclasses.

method -- Jj ik TEFENTE LA QR AIZ IR LR — BRI , TR SR B S AR
HEE—Aargument GRS 4N self). Sl function Mnested scope.

method resolution order - J5 U BT 7 JAMENT IO b 2 1A PR 38 4 MRS BT HOSE RN . i
P& Python 2.3 J7yAMRHTINTY T A H 2.3 BUE Python BT #% BT FIAH S BIE M LN .

module -- il X5 E Python AR —FA SR . A B ML An 44 25 10), Al A& 41 & Python Xt
. BEALE L importing AN #F) Python .
5 Wpackage.

module spec -- BEJBKE — 4> Ay &4 25 ), Hod & M TS iy M & = A G B. 2 importlib.
machinery.ModuleSpec [SLH.

MRO = Lmethod resolution order ,

mutable -- WAEXF G FIASN AT DATER id () PRFRREETEL P BCEHBE. 535S Wimmutable

named tuple -- HH CH Rif “HATH” W ALK 5 ocdl, FF HIEPMI RS DuRieREH AR E
PERT R RAUEE . SRR SR A BRI BESH AT HABARRE: -
FUNEXRHETHACH, HBFF time.localtime () fl os.stat () BIREUE. J5— 012

sys.float_info:

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

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

(N DUERED)
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(£ 50

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

e HL A T R P BB (BT BT ). BhAh , B T nl A R UM tuple QR IT E X
AIRFER T AOREE . XFEMEFI AT L5, S T) %k collections . namedtuple ()
Bl e MO IR TN — 2 T4 5 s P BB A4 ToH A Ao i

namespace -- iy {430 G SHEAEBE BRI, A S EA R SRMNER, B8P inE
i =S IEﬂ (TEFEZ ) o finsa a3 [aE B 1E 2% vh 8RS R b . B, Bi%{ builtins.open '?
os.open () AT H H 4 25 RR KA. A4 2 (R 2o B DR I A5E e S AR R 50k 35 B B
ﬂiﬁ‘@ﬂljfﬁi‘)ﬁﬁ 4N, random.seed () Bf itertools.islice ( Lﬁ‘ﬁ{i%ﬁﬁTﬁﬁb@ﬁﬂg
H random 5 itertools L4 BISZEL .

namespace package -- @y %3 [0] @0 PEP 420 fr5 | AR — R I T WRY A s ipackage, fix44 =3 [ n] PATE
HIEMFRY /\T"JiﬁT Hregular package AN, PNEAIEA __init_.py XfF.

F [ % Wmodule,

nested scope -- IREEM 75— ERING A RRGE S . B0, FE5 —REz & LT eAs|
BB AR & . TR IRENEAEERIA RS | A SO R TR SR A B S S 02 R T e N )21
iﬂ;ﬁa KL, ERARNESWERT2RMA 0. 8 nonlocal FEEF N ALIFE AINZEHR

new-style class -- FiAJe XT H il © 9T A IS R 2L W IHFRIE 6 581K Python iiiAR U #7at
HBENL [ ] Python I 38 RIEERME, BN __slots_ . ST, #fE)EME. __getattribute_ ().
B ERES L,

object -- X R ALATHAMRES (BPEE) PARTE XATH (k) %M. object 2 ATA[new-style class 1)
Al ﬁﬁ%

package -- 4 —Ff ] & PR B #4055 1LY Python module. MR LU, t2HA __path_ &
PERY) Python A5k .

%2 Wregular package Flnamespace package.

parameter - J55 funcrion (877%) & XRG4 350K, THEE BRIT A Avarqument (S{ERELER;
BT, ZA%%). AHRES:

« positional-or-keyword: [LFHKHET, HEE AT DMEN 12 F 54 He AHLIT DR 2 58 5 53 f
A5, KRBANGRSRA, G RE foo A bar:

’def func (foo, bar=None): ... ‘

* positional-only: {XFROIE, @ —A RBEEL A E L ARS . RAEE S i e ek E0E X
MIESIR P EN 2GS —A / FARES, BIATRI R posonlyl Hl posonly?:

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

o keyword-only: {{[RIHET, F5&E A HABMH A AL AR SE. R 4 FIE S 0]l 7 s AL
E L HTE S R & AN AL BB S 8B EZ AN AN B TE S 2 i—A * K X, BT
TR kw_onlyl 1 kw_only2:

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

* var-positional: ]S E, H5E W] ASRME 1 — MEBECR R LB S B BT (FEITEHAE 2
CERZNESHZIG). ZFES Il S AR * E X, Bl FTE args:

’def func (*args, **kwargs): ... ‘
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o var-keyword: WA CHET P A DRIME B EGR I AT SE (MEINHE AL TE S C 8232 1) X i
FSHZIG). EMIES RS S AP ** K L, a0 1w kwargs.
TS ] DAR NG E PR AIL eS8, AT DA HE L AT e 2 84 s BN
W& Wargument RIEFEKH . SEEESH XA WL HS, inspect.Parameter 25, function —
45 AR PEP 362.
path entry - A2 A 11 import path W —ANERPUALE:, SBipath based finder F KA FREE T AIBLIL
path entry finder -- J%12 A N2 T —R[ R X %4 sys.path_hooks (Ripath entry hook) & [8] i) finder
WA G B I path entry R g ARHE .
155/ importlib.abc.PathEntryFinder DA T RESARA A s IrsC Bl &1 i

path entry hook -- J§F8 A V891 — Rl AT, FERNIE QR] & AR 5E path entry TR I 1 00T REAS (T
H sys.path_hook #|FEiRk [Bl—- path entry finder .

path based finder -- JE T PRAEM ARG BOAW—FhLib 2 £ 4555 WFE—"Nimport path WA R

path-like object -- B FERR G NFE— DU RGEBAIR G . AR IG A LR — D FR IR str 83
bytes X%, A PA— LI T os.PathLike MHMIIE . —A3ZHF os.PathLike MY AN S
@ os. fspath () BREFEHN str 8L bytes KRB RSB os. fsdecode () Fl
os.fsencode () WHHIFRIR A str 8 bytes RBMLER . LIS 2 PEP 519 5| A1,

PEP “Python #{3#21" MHELHE . —4> PEP i — it SCRd, Fkin) Python th XKARME(E H, sifid
—> Python 3 K Hodb FE sl FRa8s . PEP R 2432 OS5 A RS A0 B 3 S M 4 D B3 P
PEP [ 1 R4 th SR BB RR . WSO AE DR R R 0 A S 15 DA BRI a5 Python [ TSR 4R 5
ORI LT . PEP MIMEE A TUETEA K NERE S 3R, R [ B I A SR .
%1 PEP 1.

portion -- #5y AR — i &4 SR A H SR SO (WRTREAFRCT —A> zip SCPFN) , FLAGE UL
PEP 420,

positional argument -- i & S5 2 Wargument .

provisional API -- #5¢ API 5 API 2484 A7 B HERTEARUE PE 1 1) IS 3R A M ARIEZ AN Y. Al i i 0 . B
SRR TEHE A TA RN, (HHBH RO €, BT BETER O K E 1 e A G Ol
FHATHE AT (B2 UIERERIZED) o WAE SO SBER T - [UE APLBE A Z #i
KT JEF 1)) EE B E B A A I A AT BE X AR
R @ X APT R UL, [0 5 AR B Sl BRI 287 — ] R R B A B
SR RBAE AR B —Fh ) IS A e 7 5
PP AP AR AR TE FERF SR WTHBE AN TR0 M KRBT A B . RS L PEP 411,

provisional package -- 8194 5 Wl provisional API ,

Python 3000 Python 3.x A fFEIINEHR (X4 FAEMRAS 3 19 KRB TG BTt Tl 7)o« A
?ﬁéﬁ%j’\] “Py3k”o

Pythonic i~ i BrfURS B4 05 1 Python 5 55 s i I B WU AN B, AN @ (8 1 HCA o = i A
AR A S BACRS . BN, Python (i I XAR R (] £or THAIIBERA ) — kAU R i Ty oC
o WZHAE T A AR, AR Python I A I 2 W6 — MRS

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

TiTFH 7 ) 5 5 355 57 Pythonic )7 YA S X FEAY:

for piece in food:
print (piece)
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qualified name -- RUE #Fr —UARUS M BRI PR, R ABCHRAY 42 R A IR b SCROFENS 2K B
ROk BT, AHE I PEP 3155, X T Z A RECRIZE, FREA RS XR A FR—E

>>> class C:
class D:
def meth (self):
pass
>>> C.__ _qualname_
] C ]
>>> C.D.__qgualname___
'C.D!
>>> C.D.meth. qualname_
'C.D.meth'’

295 T 5 B, % TR T & AR BN B PSS IR R B A, Hrp S A AL
, Bl email .mime.text:

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

reference count -- SIHIVHE XRE5IHRE. SRRT R TEEE S Z0, EMSpR. ALxge K
A" WHFI AT RUKE A 2 g, XA GOR A 2 BORET . 51RO Python AURS A BE5E %
TR, A ERCPython SEI—A~ 480K, PR LA sys.getrefcount () HRECEIR
ESSPOE QiEINiERaE i @

regular package -- ¥ AL G R package, HIINAEH— __init_ .py XHMH 3.
Y52 Wnamespace package.

_slots__ —FEGYEA N ERAY AT B, 38 1 951 5 7 B S 1) JR 1k S 0 R I RS R S 01 BOR 548 . BRI R
TARGAT, HARZNEFAIHARD), S RRBAEDBAEOUT RN, BN R,
HH A S RSB

sequence -- JE5l —Fhiterable, ESFREE __getitem () REFATT VR BERG I TR R TR T,
FHRELT —PREFHRKERN __len_ () Jrik. WERFFIREA list, str, tuple fll bytes.

R dict BWHH _ getitem () M __len (), HEPINBFHE AT, H e

SRS AT 7 0 immutable B8 AREEER

collections.abc.Sequence IR HLE XL T MW FEEWE O, BFE __getitem () Fl
len_ () ZAPXIRMTY count (), index (), __contains__ () Ml _reversed__ (). SLHM

PR D BT DA register () SERAHIEM .

set comprehension -- A4S A AbHE— A AE RS R IrE s TR R B ES R S 1 — P B R B Y.
results = {c for c in 'abracadabra' if c not in 'abc'} BAERFHFERES {'r',
'd'}. Z: I comprehensions.,

single dispatch -- Y53k —Fhgeneric function 73JRIL, HELHEET SR ZERRERN .
slice -- Yy 3l 7 LA T HfsE sequence I—F MR o YT 2l (0 FARFRCoRBIER), 76 [1 a4

JIANPAR S IR ECT, il variable name [1:3:5]. F46%5 (Fhr) ARicfENEBEEN slice Xf
%

special method -- F§5% )7k —FPH Python FR=XiH A ik, FRATEAS B TR & BRI anAH 4845 . X
TR 2 BRIV B RAER AU RIZk o Frik T YA SRS 2 I specialnames .

statement -- {54y HAERFE (—AMUES “H) BARRANL. — BRI DAE —expression BEANHAT
KHFLER, FN if, while 5% for.
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strong reference -- 55|/l 7£ Python /) C API i, 5%5| H 218 MHFa 51 AR Iria XTS5 H . £
S| B Py _INCREF () SRIRHGES | FH i ZEM B 5 | Al @) Py _DECREF () KRBT .

Py_NewRef () PRECATHH TR XTRARG . 8E, UOFER B3R 585 | 1R RS 7%
5| _FHH py_DECREF () pR%L, PAEEGS| AR .

Yt Rborrowed reference,

text encoding -- LA ISR, £ Python ', — P F {2 — 5 Unicode 15 5 (F8 B 2H U+0000--
U+10FFFF). N TAHEESUEH — DTS, BRI —B .

R AFRFRIF IV — D FIPFIGAR N G, 0TI 5 T B 8 P AT PR N
ARFAFE RSO FFIE Fifdds, BN ARG

text file -- SCAR S —FPEENS LS st WG file object . 3G SCA SO S B A2 17 1) 4N THT 1] 5749 1R e
It BB Bext encoding . SCASCAFR B FAIFEASCABEA ("o 5L 'w') FTHAISCME. sys.stdin,
sys.stdout PAM io.StringIO HYSLH,

HESFbinary file T fRREMGIERE F 5 3T 2 BISUHERTSE

triple-quoted string -- 515 F4Fl HREA = NELXGS (7)) HFEHRLS ) BT, BT
FESEREM A5 SIRERN AR A AR, B2 ZMALL. ENAFIRE TN SR
SR SRS [SAIG S, I BT ARSI AT Joqs (AT, TE S SCRY 7 AF Ep IR i 4 1

type -- QM KA E—A> Python X RJE TAH AR X QERAA —FhRAL. ZHEXRAYEAL, ATpA
VWIHER __class__ @M, 8021l type (obj) HIKHL

type alias -- JORUHF, — N FAUN[E SGA, B FURIEIRAURIE A5 E PR RAT
RARN L B R R 22 A, B

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

AT DARCREBR i Al

Color = tuple[int, int, int]

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

Z: W, typing Fl PEP 484, FH g xf s e 40 ik
type hint -- RMIHHR annotarion N7A5 8. ZEJEME. BRENIE S B0R ME S E TR 283,

RIUTEMFE T RIIEST, Python AZORIEML, (HHAIXERI T THEMM , FHu] ¥ IDE SeBAR
[BE LGN

SRR RIEMAR B R T A typing. get_type_hints () RjF, {HJRHRAE RN
AR

Z )l typing Al PEP 484, oAyt IO e Al .

universal newlines -- AT —F RSO T, RA T IrE 588 R B TS5 AR Unix 1947445
HRAE '\n'. Windows [ZJ%E "'\r\n' PASIHM Macintosh [ Z5E '\r'., = PEP 278 fil PEP 3116
fl bytes.splitlines () W £ HELH.

variable annotation -- bR WASE BB W annotation.,
TERREAS SR B AR T, E PT e R
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class C:
field: 'annotation'

AR EAREE T AE R 2 2 A BINDA T AR B2 int RAUM(E:

count: int = 0

AR B AR TR YR R AR DL annassign — 5 .
Z: W function annotation, PEP 484 F1 PEP 526, H.H iR T It YIRE. 7312 annotations-howto DA T fifif
bR Fe 5L B

virtual environment -- IEADERES —F R I MR I0Z (7R, A VT Python PRI AR FE 224 A
TH2k Python 43 % AR 2 THEN— R4 2 FTHIHEAL Python i HTRFFHTTH .
W&, venv,

virtual machine — LB — & 5 4 1 BCPE 7 SLAG B L. Python HE 0L AT BT 55 %7 18 46 % 28 FF A6
i) bytecode.

Zen of Python -- Python 2Bl 51|t Python L HH N 5725 , 17 B)F SR U RO AAT . 707 HLILIDY
WAHEAL EAA IR A P A import this”.
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APPENDIX B

i A

XA R Sphinx M reStructuredText JAE BT, Sphinx f&—~% AL FE Python SCEY I 4 5 1Y SCRY A A28 -

AR BIC TR IF S, AT AR5 2 587, IR Python 7 o WIS S A th BEk, 3 i
reporting-bugs T ARAIIT 25 . Fell Bl UL i |

SRV
* Fred L. Drake, Jr., J5iffy Python SR T HAEZ G55, ARZ SRZ A1
o T4 reStructuredText Fl Docutils 241 Docutils Wi H ;
* Fredrik Lundh [/ Alternative Python Reference i | , Sphinx M H{5-3| T i £ {F i AE V.

B.1 Python T8y Rk

F 2%} Python 57, Python FRifEFERT Python SURYA TTHAIY A, B Python JEAAD 4 K ) Misc/ACKS {44
T ER A TR

477 Python +LE i AT, Python 45 T WG H: (649 TR WHAHAAT!
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apPENDIX C

7 B FiF AT

C.1 zR#pImE

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#] pA %% %] Digital Creations (¥} Zope /2 ]; W, https://www.zope.org/), 2001 4, Python #{4- 4>
2% (PSF, I https://www.python.org/psf/) 7., iXJ&—A~% AHA Python AH I RIH AU A @ i S FIZHZE
Zope AT IIAE /2 Python 3R { B G eI 51 o

JI A7 ) Python FAERZITRR) (A KIFURHYE L2 https://opensource.org/ ) o P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

XfhRA | RE F EE GPL#%?
09.0% 1.2 | n/a 1991-1995 | CWI =
13215212 1995-1999 | CNRI 7=
1.6 1.52 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI %
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF P
2.1.1 2.1+2.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2=
22 GEE | 201 2001 %% | PSF =

#ril: GPL ARA I A RRE Python 75 GPL N % Afi. 5 GPL K[, Fify Python ¥ n IEAR AR v 7 A B BIUG
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A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

PR ZAE Guido $55 F TAERSMNTEIEE , MG LE 2 A8 vl fE .

C.2 FRERE LAH B E A Python Bk FOF ¢

Python 541 SCRYS A 34 v] 35 B PSF 34 5T #0936

M Python 3.8.6 JF4f, SCRE A AYZASBI . AEHE- AU A TR R TR & PSF VR ] PRSURI SR 45 2 BSD +F T HXE
VAT

HLe 4] & 7E Python H A EPERE TR A A4 0] o X BeF 0] & 5N 40 2 B — [R5 H . A X seifa]
HIAN SRR F3 S DI Fe S 04 57T 5 o8 3t

C.2.1 FHF PYTHON 3.12.0rc3 #Y PSF o] HpiY

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

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

3.12.0rc3 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 3.12.0rc3 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 3.12.0rc3 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 3.12.0rc3 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
3.12.0rc3.

4. PSF is making Python 3.12.0rc3 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY REPRESENTATION.

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

—THE
USE OF PYTHON 3.12.0rc3 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 3.12.0rc3

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.0rc3, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.12.0rc3, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 #f BEOPEN.COM #F o] {ipil

BEOPEN PYTHON FFi 4 a] pS 5 1 i

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.

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

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

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

C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥#F o] il

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.

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

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

C.2.4 HF PYTHON 0.9.0 E 1.2 g CWI iF o] Hpi¥

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 3.12.0rc3 DOCU-
MENTATION

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

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR

CFItakss)
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OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Wi ol S5
A A2 Python BATHR AR A5 = I Bl ERO VE AT RIBOHITIL, Gl B A 52 8 LR IR K

C.3.1 Mersenne Twister

YE°8 random Bit N EM _random C §" B 4% K T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html "R ARG PAT 2 J5ha AR ) 58 B R

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

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

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
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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C3.2 EEx

socket ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [] Y5 S A 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.

C33 RLEEFRS

test.support.asynchat fl test.support.asyncore FHAS LRI, -

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.3.4 Cookie &1

http.cookies Bl &PLFFEH:

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 HITERR

trace HHALE AT A

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 5 UUdecode F#h

uu AL DA AR

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML i T ERAH

xmlrpc.client fEHVELEPARAR:

The XML-RPC client interface is

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

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

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

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

C.3.8 test_epoll

test.test_epoll BHAISPATULHH:

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 BT kqueue [ AL AR FEIH:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c {443 & Marek Majkowski’ X} Dan Bernstein [ SipHash24 B VEF 2P A& A R EEHA:

<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/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c HEHE T C p%k dtoa Fl strtod, T C XURGEEEUEFI A A7 R Z [ 64, BEIRA: A H
David M. Gay 48 51044 4. B BiiZ SO AT FE https://web.archive.org/web/20220517033456/http://www.netlib.

org/fp/dtoa.c P, 7E 2009 4 3 J] 16 HAZZ 249 I hh ST HA 5 DA USRI Rl A= B

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

*

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

*

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

*

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

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

* documentation for such software.

*

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

*************~k***********~k***********~k*************************/
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C.3.12 OpenSSL

RPN E R GRS, M hashlib, posix, ssl, crypt it {#i[f] OpenSSL i3RI E 4 EE . 4, Python
i) Windows Fl macOS 22527 n] e <>t 55 OpenSSL R4S, T PAFRATTHLAE b E245 —15 OpenSSL 1 nJHIE
R4S, X}F OpenSSL 3.0 il H G £:A7AE AT, 908 Apache ¥ R[HIE v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner

(FTgksn)
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or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
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include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and

do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.
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9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

pyexpat ¥ JE2 1 Ir &1 expat JRRIAREER, BRIERCE T ——with-system—expat:

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

YEh ctypes BT R _ctypes C ¥ 2 1 AL 4% 7 libfi J5 A% B A 20y, BRAEM B CE T
——with-system-1ibffi:

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
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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.3.15 zlib

R ARG EAREIRY 20ib AR IH M Sk TR, W 5 zlib PG 8 DR 2 1ib 3 &:

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 {# KM F R SE I ET cfuhash T H :

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

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

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

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

fER decimal fiR F)Z) _decimal C ¥ &2 f 145 T libmpdec FFEI AR, FRIEERIHCE T

—--with-system-libmpdec

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

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

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

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

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

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

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

C.3. Wi HaYiF o] S5 H 93




Python Setup and Usage, A% 3.12.0rc3

C.3.18 W3C C14N i EH

test ALY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) $2HUH W3C W% https://www.w3.
org/TR/xml-c14n2-testcases/ R 3 53 BSD ¥ R]IE & 17

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

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

* Redistributions of works must retain the original copyright notice,
this list of conditions and the 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

audioop BEHLE] SoX T H Y g771.c SCIF AU Ay S il:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jleel@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
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Python 51X {3 SCAY -

JRALBTA © 2001-2023 Python Hffhk4r 2. OR B AT AR

AT A © 2000 BeOpen.com., B FIr A AUA] o

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU
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JEFH
...,61

-7
AATHI, 5
$APPDATA%, 42
2to3, 61
>>> 61
__ _future__, 65
__slots__,71
ek
method —- F 3,71
TRELE
$APPDATAS%, 42
BASECFLAGS, 33
BASECPPFLAGS, 32
BLDSHARED, 35
Cec, 33
CCSHARED, 33
CFLAGS, 33, 34
CFLAGS_ALIASING, 33
CFLAGS_NODIST, 33, 34
CFLAGSFORSHARED, 33
COMPILEALL_OPTS, 33
CONFIGURE_CFLAGS, 33
CONFIGURE_CFLAGS_NODIST, 33
CONFIGURE_CPPFLAGS, 32
CONFIGURE_LDFLAGS, 34
CONFIGURE_LDFLAGS_NODIST, 34
CPPFLAGS, 32, 35
CXX, 33
EXTRA_CFLAGS, 33
LDFLAGS, 32, 34, 35
LDFLAGS_NODIST, 34, 35
LDSHARED, 35
LIBS, 35
LINKCC, 34
OPT, 27, 33
PATH, 10, 18, 38, 40, 45, 46, 49
PATHEXT, 40

PROFILE_TASK, 25

PURIFY, 34
PY_BUILTIN_MODULE_CFLAGS, 34
PY_CFLAGS, 34
PY_CFLAGS_NODIST, 34
PY_CORE_CFLAGS, 34
PY_CORE_LDFLAGS, 35
PY_CPPFLAGS, 32

PY_LDFLAGS, 35
PY_LDFLAGS_NODIST, 35
PY_PYTHON, 49
PY_STDMODULE_CFLAGS, 34
PYLAUNCHER_ALLOW_INSTALL, 51
PYLAUNCHER_ALWAYS_INSTALL, 51
PYLAUNCHER_DEBUG, 50
PYLAUNCHER_DRYRUN, 50, 51
PYLAUNCHER_NO_SEARCH_PATH, 49
PYTHON*, 46
PYTHONASYNCIODERUG, 12
PYTHONBREAKPOINT, 10
PYTHONCASEOK, 11
PYTHONCOERCECLOCALE, 13, 23
PYTHONDEBUG, 6, 10, 26
PYTHONDEVMODE, 14
PYTHONDONTWRITEBYTECODE, 6, 11
PYTHONDUMPREFS, 15, 27
PYTHONDUMPREFSFILE=FILENAME, 15
PYTHONEXECUTABLE, 12
PYTHONFAULTHANDLER, 8, 12
PYTHONHASHSEED, 7, 11
PYTHONHOME, 6, 10, 51, 52
PYTHONINSPECT,6, 11
PYTHONINTMAXSTRDIGITS, 8, 11
PYTHONIOENCODING, 11, 14
PYTHONLEGACYWINDOWSFSENCODING, 13
PYTHONLEGACYWINDOWSSTDIO, 11, 13
PYTHONMALLOC, 12, 13, 26
PYTHONMALLOCSTATS, 13
PYTHONNODEBUGRANGES, 9, 14
PYTHONNOUSERSITE, 11
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PYTHONOPTIMIZE, 6, 10 CFLAGS_NODIST, 33, 34
PYTHONPATH, 6, 10, 45, 51, 52, 56 ——check-hash-based-pycs
PYTHONPERFSUPPORT, 9, 14 AT, 6
PYTHONPLATLIBDIR, 10 class —— 2£,63
PYTHONPROFILEIMPORTTIME, 8, 12 class variable —- X7 &, 63
PYTHONPYCACHEPREFIX,O, 11 complex number —-- £, 63
PYTHONSAFEPATH, 7, 10 CONFIG_SITE
PYTHONSTARTUP, 6, 10 4T T, 30
PYTHONTRACEMALLOC, 8, 12 context manager —— FTXEHEZE 63
PYTHONUNBUFFERED, 7, 11 context variable -- FTXZE,63
PYTHONUSERBASE, 12 contiguous —-- #4463
PYTHONUTFES, 8, 14, 46 coroutine -- #4E, 63
PYTHONVERBOSE, 7, 11 coroutine function —- A& EH, 63
PYTHONWARNDEFAULTENCODING, 9, 14 CPPFLAGS, 32, 35
PYTHONWARNINGS, 8, 12 CPython, 63
TEMP, 42
Bk D
method -- F ¥, 68 -d
A HAFTRT, 6
decorator —— EME, 63
abstract base class —— £ # %, 61 descriptor —- #H®R &, 64
annotation -- #7if, 61 dictionary —-- i, 64
argument -- 5%, 61 dictionary comprehension —-- F H 3 & R,
asynchronous context manager —— -+ 3 F 64
T XEEE, 62 dictionary view -- FHMNE, 64
asynchronous generator -- 354 &%, 62 ——disable—-ipv6
asynchronous generator iterator —-— & - AATR T, 22
%iﬂi%&%ﬁ%&, 62 ——disable-test-modules
asynchronous iterable -- R % 7 % X & £, G AT, 24
62 docstring —- XHIFEHE, 64

asynchronous iterator —— F3¥ %R, 62 duck-typing -- ¥ KA, 64
attribute -- B4, 62

awaitable -- F&fEx £, 62 E
B -E
#AFTET, 6

-B EAFP, 64

W AATHIA, 6 ——enable-big-digits
> AR, 22

fr ATHI, 6 ——enable-bolt
BDFL, 62 | A TR, 25
binary file -- 34| X+, 62 ——enable-framework
borrowed reference —— fE NG|/, 62 AT H IR, 29
——build ——enable—loadable-sglite-extensions

A AATHI, 30 S AFTHRTR, 22
bytecode —- F ¥, 63 ‘ ——enable-optimizations
bytes—like object —— FHEXZ, 63 S AT, 25
C ——enable-profiling

AT, 26

-C ——enable-pystats

B AT, 3 AT, 24
C #%4,63 ——enable-shared
callable -- HiHAX %, 63 A ATH IR, 28
callback -- [, 63 ——enable-universalsdk
CFLAGS, 33, 34 A AATHT, 29
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——enable-wasm-dynamic-1linking
HAFTH IR, 24
——enable-wasm-pthreads
A AATHIN, 24
——exec-prefix
# A4, 24
expression —— FRik=#R, 64
extension module -- ¥ B, 64

F

f-string —- f-F{FH, 64

file object -- XHX%, 64

file-like object -—- XH £ £, 64

filesystem encoding and error handler
-~ XHRGRHEERNEERLE R, 65

finder ——- THE, 65

floor division —-— & BB, 65

Fortran # 4,63

function —— E, 65

function annotation -- E#ARiE, 65

G

garbage collection —— K E Y, 65

generator —-- 4 &, 065

generator —— A R, 65

generator expression —-- 4 K #BFER,65

generator expression —-- 4 K ExKKER, 66

generator iterator —-- 4 K&K E, 65

generic function -- Z & FH, 66

generic type -- %A, 66

GIL, 66

global interpreter lock —- 4 & B 24,
66

F{

-h

wAMTHIA, 5
hash-based pyc —-- ET%HHW pyc, 66
hashable —— # %%, 66
——help

AR, S
—--help-all

A AATHIT, 5
——help-env

A AATHI, S
—-—help-xoptions

AATEIL, S
—-—host

@ AT, 30

ARG
IDLE, 66

immutable —- RHEXZ, 66
import path —-- B AKRE, 66
importer —- & A\, 66

importing —— B A, 66

interactive —- X 7,66

interpreted —- @EA, 67

interpreter shutdown -- R XM, 67

iterable —- WH# AKX Z£, 67
iterator —- #RE, 67

J
-J
AT, 9

K

key function -- #&#, 67
keyword argument —— X#FHH, 67

L

lambda, 67

LBYL, 67

LDFLAGS, 32, 34, 35

LDFLAGS_NODIST, 34, 35

list —-- %%, 68

list comprehension —-- F|k#EEH R, 68
loader —-- Ju# i, 68

locale encoding —- EZT X B KR, 67

M
-m
AT T, 4
magic method —-- JBEARF %, 68
mapping —— B, 68
meta path finder -- TEAZELEKE, 68
metaclass —- T, 68
method -— F &
R, 71
JEAXR, 68
method -— ¥, 68
method resolution order —- 7 3 & # 7,
68
module —— #k, 68
module spec —- R AA, 68

MRO, 68

mutable —-- H X E, 68

N

named tuple -- E 4G4, 68
namespace —— 4 Z[d, 69
namespace package -- % % H 4, 69

nested scope —- #hEEHH, 69
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new-style class -- ##., 69

@)
-0

44T, 6
object —-- X%, 69

-00

44 HT 6
OPT, 27
P
-P

SR, 6
package -- 4,69
parameter —- H%, 69

PATH, 10, 18, 38, 40, 45, 46, 49

path based finder -- XTERZEWERE 70

path entry -- B#&AH,70

path entry finder —— BEHEANBDHEHKE, 70

path entry hook -- BENHBHF,70

path-like object —-- BZEE%%£,70
PATHEXT, 40

PEP, 70

portion —- (4, 70

positional argument —-- {L & %%, 70
——prefix

AT, 24
PROFILE_TASK, 25
provisional API -- # % API, 70
provisional package -- # EM, 70
PY_PYTHON, 49
PYLAUNCHER_ALLOW_INSTALIL, 51
PYLAUNCHER_ALWAYS_INSTALIL, 51
PYLAUNCHER_DEBUG, 50
PYLAUNCHER_DRYRUN, 50, 51
PYLAUNCHER_NO_SEARCH_PATH, 49
Python 3000, 70
Python #EEN

PEP 483, 66

PEP 484,061, 65, 66,72,73

PEP 488,606

PEP 492,62,63

PEP 498,64

PEP 514,47

PEP 519,70

PEP 525,62

PEP 526,61,73

PEP 528,46

PEP 529, 13,46

PEP 538, 14,23

PEP 585, 66

PEP 3116,72

PEP 3155,71
PYTHON*, 46
PYTHONCOERCECLOCALE, 23
PYTHONDEBRUG, 6, 26
PYTHONDONTWRITEBYTECODE, 6
PYTHONDUMPREF'S, 27
PYTHONFAULTHANDLER, 8
PYTHONHASHSEED, 7, 11
PYTHONHOME, 6, 10, 51, 52
Pythonic, 70
PYTHONINSPECT, 6
PYTHONINTMAXSTRDIGITS, 8
PYTHONIOENCODING, 14
PYTHONLEGACYWINDOWSSTDIO, 11
PYTHONMALLOC, 13, 26
PYTHONNODEBUGRANGES, 9
PYTHONOPTIMIZE, 6
PYTHONPATH, 6, 10, 45, 51, 52, 56
PYTHONPERFSUPPORT, 9
PYTHONPROFILEIMPORTTIME, 8
PYTHONPYCACHEPREFIX, 9
PYTHONSAFEPATH, 7
PYTHONSTARTUP, 6
PYTHONTRACEMALLOC, 8

PEP 1,70 PYTHONUNBUFFERED, 7

PEP 7,21 PYTHONUTFS, 8, 14, 46

PEP 8,59 PYTHONVERBOSE, 7

PEP 11,21, 37,53 PYTHONWARNDEFAULTENCODING, 9

PEP 238,65 PYTHONWARNINGS, 8

PEP 278,72 Q

PEP 302, 65, 68

PEP 338,4 g

PEP 343,63 G AITHIA, T

PEP 362,62,70 qualified name —- [RZE&F, 71

PEP 370,7,12

PEP 397, 46 R

PEP 411,70 R

PEP 420, 65, 69, 70 S AATHT, T

PEP 443,66 reference count —- 5| fi#t#k, 71

PEP 451,65 regular package —— % # A, 71
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-S
WRATHEI, T

A AATHIA, T
sequence —— 77,71
set comprehension -- £4# &R, 71
single dispatch —-- E4K,71
slice —— ¥ k,71
special method —— #%kF i, 71

—S

statement -- &4, 71

strong reference —-- 5|, 72
T

TEMP, 42

text encoding —— XAZHEHKR, T2

text file —— SXAXH,72

triple-quoted string -- Z§| 5FHF%E,72
type —- XA, 72

type alias -- (A& B 4,72

type hint —- XA EHF, 72

-u
A BT,T
universal newlines -— @ F#4T, 72

Vv
-V
4TS
-v
G4 R, T
variable annotation -- ZEARE, 72
W AATH IR

—-build, 30
-, 3
—-check-hash-based-pycs, 6
CONFIG_SITE, 30
-d, 6
——disable-ipve6, 22
——-disable-test-modules, 24
-E, 6
—--enable-big-digits, 22
—-—enable-bolt, 25
——enable-framework, 29
——enable-loadable-sglite-extensions,
22
—-—enable-optimizations, 25
——enable-profiling, 26
——enable-pystats, 24

——enable-shared, 28
——enable—universalsdk, 29
—-—enable-wasm-dynamic—-linking, 24
--enable-wasm-pthreads, 24
-—exec-prefix, 24

-h,5

——help, 5

--help-all,>5

—-—help-env, 5
--help-xoptions,5

—--host, 30

-1,6

-1,6

-J,9

-m, 4

-0,6

-00, 6

-P,6

-—prefix, 24

-q,7

-R,7

-S,7

-s,7

-u, 7

-V, 5

-v, 7

—-—version, 5

-W, 7
——with-address-sanitizer, 27
--with-assertions, 27
——with-build-python, 30
——with-builtin-hashlib-hashes, 29
——with-computed—-gotos, 25
——with-dbmliborder, 23
—-—with-dtrace, 27
--with-emscripten-target, 24
—-—with-ensurepip, 24
——with-framework—name, 30
——with-hash-algorithm, 29
——with-1libc, 28

——with-1libm, 28
——with-1libs, 28
—-—with-1to, 25
——with-memory-sanitizer, 27
--with-openssl, 28
——with-openssl-rpath, 28
--without-c-locale-coercion, 23
——without—-decimal-contextvar, 23
—-—without-doc-strings, 26
——without—-freelists,23
-—without-pymalloc, 26
——without-readline, 28
--without-static-1libpython, 28
—-—with-pkg-config, 23

e ]
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--with-platlibdir, 23 AT, 25
-—with-pydebug, 27 ——with-memory-sanitizer
—-—-with-readline, 28 A ATR TR, 27
——-with-ssl-default-suites, 29 --with-openssl
-—with-strict-overflow, 26 4TI/, 28
——with-suffix, 22 ——with-openssl-rpath
--with-system-expat, 28 AT/, 28
——with-system-libmpdec, 28 —-—without-c-locale-coercion
—-—with-trace-refs, 27 - AA4TR T, 23
-—with-tzpath, 22 --without-decimal-contextvar
——with—-undefined-behavior-sanitizer, AT/, 23
27 ——without-doc—-strings
——with-universal-archs, 29 AT, 26
--with-valgrind, 27 --without-freelists
—-—with-wheel-pkg-dir, 23 AT, 23
-X,8 ——without-pymalloc
-x, 8 wAATHIR, 26
—-—-version —-—-without-readline
A AATHIT, 5 W AATHI, 28
virtual environment —-- EWIHIE, 73 —-—-without-static-libpython
virtual machine —- E#AHL, 73 - AA4TIR T, 28
-—with-pkg-config
W @A TH T, 23
-W ——with-platlibdir
AT, 7 W AATHI, 23
--with-address-sanitizer ——with-pydebug
A AATHI, 27 W AATHRI, 27
--with-assertions --with-readline
G AATHRTR, 27 A AT, 28
——with-build-python ——with-ssl-default-suites
W AATHIA, 30 wAATHIN, 29
--with-builtin-hashlib-hashes —-with-strict-overflow
S AATHETR, 29 A AATHIR, 26
——with-computed-gotos ——with-suffix
G AATHI, 25 AT, 22
—-with-dbmliborder ——with-system-expat
S AATHT, 23 i AATHEI, 28
——with-dtrace ——with-system-libmpdec
B AATHIR, 27 WAATHI, 28
——with-emscripten-target ——with-trace-refs
A AATIRIN, 24 W AATHI, 27
--with-ensurepip —-with-tzpath
A AATHIR, 24 A AATHIR, 22
——with-framework-name -—with-undefined-behavior-sanitizer
S AFTHIF, 30 A AT, 27
——with-hash-algorithm —--with-universal-archs
S AT TR, 29 i AATH IR, 29
——with-1libc —--with-valgrind
S AATHE T, 28 A AT, 27
——with-1libm —-—with-wheel-pkg-dir
G AATHTF, 28 W AATHI, 23
-——with-1libs
# AT, 28 X
--with-1to -X
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