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CHAPTER 1

Ip
A
NN
i

SE/NC

BRI ELE T L, CPython AT A &6y 447 SERHE.
CPython BN 15+ FLA LIV &5 4 F7 15 KT RELATI AT . PEIL implementations.
1.1 &L1T

¥ Ji Python I, I DA E T AL 0 -

[python [-bBAEhiIOPgRsSuvVWx?] [-c command | -m module-name | script | - ] [args] ]

B ILEA Bl Bl AT A

[python myscript.py ]

1.1.1 EO®E
FRREREH: L2600 T UNIX shell, PR T 451 V8L 7 -

o When called with standard input connected to a tty device, it prompts for commands and executes them until an
EOF (an end-of-file character, you can produce that with Ct r1-D on UNIX or Ctr1-2Z, Enter on Windows)
is read.

o MIHAZREMRERASCIER A Y, B8, F T4 ST
o MHARAZEAAE, A% FSREERG T8 42 AR AR

o I -c command WK, AT command F7R 1) Python i541] . command W DAL A TAF - BRI £
A, TR, A2 ETFAAAE Python 1547 AR R B

* il -m module-name Y I, 7 Python BiBpierh A H AR ML, FHREHA AT
X HEAT, SefptrammA, HdT.

I S A LSRR ARR TSR, I RS SHEE sys.argv B - 3535, HAI0R, BTN RN
THIITCR (sys.argv(0]) JRFRREFRIERITHFH

—-c <command>

AT command W #) Python fCHY . command W DAJg— 451847, W] A BT/ 0 R 2 41847,
Hr, pies A S i h i — .
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-m

(EH LIRS, sys.argv BEDICEN "—cm, HFLIEUHTHRMAZR sys.parh I3k (ILEHF
HRRHATE R TUZ A -

5']7,{#/[\ ﬁ'ﬁ‘$ﬁ: cpython.run_command #Fﬁﬁiﬁﬁ command,

<module-name>

1E sys.path FHRRARERIRL, LA __main_ BURPUTHHNZE.

USRI L, WA RS (cpy). BEHRA WA RN AT Python fib4, , (HASIEL
XPHCAVEIRBIER (A, RVFREEETAF - AFR) .

WA TR (Lifar 2= ma) WAavre. 6104 FRm A2 T m AR, AT <okg>.
__main_ fENTERERIAT . AT AFRERT N5 BIAS S KL 26 45 I REAR 1) H S zip SCPF
Ak B AR

O #ik

BEETIAN T I N ERURAI LA C g5 R 9 AR, RAE A3 X LR Python AEHUSCHF. H
e ARG T B pO B, B8 AT BRI SRRSO o

WREG BRI, sys.argv B ENICERFHBLRSCOFAY SE R IAR (FEE MBS SCIEIE], H oo
RN ") Hoo PEIRE, METHSRRFBANA sys.path 7Tk,

~1 BRI A] R AE PR B A N B T AR, B sys . path BEANEL S M HT H SRR S H Y
site-packages H k. JTH PYTHON* PR35S B AR W 20 o

Ve PERCIR AL S AE TN, ARIAST SR A AR o B0 time it AREHRL:

python —-m timeit -s "setup here" "benchmarked code here"
python -m timeit -h # %k BlLiEF

51 % —A~ #1514 cpython. run_module PS4 module-name.

& SR

runpy .run_module ()

Python A% A] DA B3 (0 S5 550 BE
PEP 338 -- ¥ R AR AT

TE 3.1 A B A AT SR A AR RIZAT _main_ TR
e 3.4 A B AACH: (AR SO 44 25104

MIFHERIA (sys. stdin) BEBUATS- ARIER AL SRI, (] -1
FE BRI, sys.argv BSH—I0EE ", AN, HEHHETHRMA sys.path Ik,
5| K — MW SE) HiTE cpython. run_stdin,

<script>

AT script Hif¥) Python UH%, ZSHRN (LEXTEAIRS) SCPFRGEEEAR, 810 Python SCIF. &
_main__.py PRI H S, BAE _main_ . py SRR zip S

BTN, sys.argv ISP ICRBURIEA AT P E M BIA LR

UNSRBIAS 24 FRELH AR 7] Python SCPF, MEREESCOFITTE H SR sys . path BTk, I HALIZSCIFY
fE _main_ BEHORIMAT.

TSR HIA 2 B 1) H ksl zip SCHF, WHEBIASZ A sys . path BYFFL, HAERALE AN main_ .
py CHFHAE _main_ BEHORIAT .

Chapter 1. $41T50iE


https://peps.python.org/pep-0338/

Python Setup and Usage, A1ThR% 3.12.7

~1 IR HRAERS R N B T A, B sys.path BEARELE Y AT H RS 0
site-packages H %, 45 PYTHON* FRIGAS f AR S 9 Z 0

%]ﬁi‘*ﬁ‘?ﬁvfggﬁFcpython.runffile3*?ﬁ$ﬁ2§§ifilenameo

& SR

runpy.run_path ()

Python RS AT DAL B i1 ) 25552 fiE

ALh A T Tﬁﬂﬂ ~i, sys.argv[0] NEFREH ("), HIEYHHFEME sys.path Ik, 1
Hh, IR ARG S, WA SIS ab 4RI S 4 (200 rlcompleter-config)

&SI

tut-invoking

TE 3.4 JA RS HE R tab ka5 i -

1.1.2 EHEIR
-2
-h
—-help
FTERTA i A7 B30 Kok B A A B i e AR FAR SR B
—-help-env
FTE Python % JERI5 AL B () A A SR J AR H
Added in version 3.11.
—-help-xoptions
FTENSEI L @ - x eI iR R B
Added in version 3.11.
—-help-all
FTE BN R FIR
Added in version 3.11.
-V
——version

i Python fiRASSFHFRI . /R BIANT

[Python 3.8.0b2+ }

FWIR v EIINY, fE 2 R, il

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

Added in version 3.6: -vv 3EI

1. %917 5
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1.1.3 H{thi%kIn

-b

TEHF bytes B bytearray #fihy str Bf R E MM X AR bytes B bytearray 5 str B
1EF bytes 5 int PEFTHCRINIF A VS . Ui 4n HPTIR (<o) IS I 244

TE 3.5 A KA H: A bytes 5 int ALK,

25 H BT, Python AAESABALEL B A .pye . HiES I/ PYTHONDONTWRI TEBY TECODE

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

PERIET W AER - ove SUPFRYSIEST . S L pyc-invalidation. 4304 default I, CEEMR
TR AT G A (L0 7 B A7 SO AR BN TE G AT I . SN always B, FrAHET I
AfEI - pye SCIF, AR B0 e i AR 30 5 AT AR L6 B PSP AT IR IE . 243 never
W, EETISAER . oye SUPRREAR SRS O B AR SO BEA T IR

FET AR . pye SCPFRY TR SO 232 LRI .

-d
EHfErE R (UL RER ). DS pyrionpesue AR .
PRI TR Python #4938 32 h, 75 W B K59k 20 .
-E
ZWE A pYTHON* ISR &L, lann] fEE % B PYTHONPATH Fll PYTHONHOME,
FHES - Fl-1 () 5.
A RS —DSH, B -c i, BIfE sys.stdin A2%&a, PATHIASGSE, BERIEALH
Bizk . RNiEHL pyTHONSTARTUP SO
AT, MAA RN, e )R RalEtknli. 1EW pyraonivspecT,
-1
PARG B34 T Python, iXIRRER H —2, —P il -5 LI,
TER BT sys.path BEANL & BIAIIFE H AL & H 1) site-packages H 3%, A PYTHON*
ISt AR 2 o 3 T DA N S — 25 i BR A AR 10 P A A
Added in version 3.4.
-0
Rl assert I ASAEMIDA __debug_ PEAER AR . EETE pye I A Z RIAN . opt-1
KV TGRS (bytecode) [F 304 (00, PEP 488), %5 [ pyTHONOPTIMIZE,
e 3.5 A S AT fiKHs PEP 488 {214 . pyc U4
-00
TEJE -0 WY ) Iy 25 3 SCR P AT e . Tl fE L pye §T A Z RIS IN opt-2 SRR T 4% S
(bytecode) WS4 (Z: W, PEP 488).
TE 3.5 WA K AEAZ T R4S PEP 488 122K . pyc U4 .
-p
ANEREHA AL VR AR H NS sys . path:
* python -m module fir&4T: AEHIN A1 TAEH 3.
¢ pytnon scrivt.oy @ RUMIIATEN R, WREDISHHE, WA
 python -c code fll python (REPL) Ap&4T: ANEIINZE FAFH, X384 5] TIEH %.
HE S PyTHONSAFEPATH SRS R, DAK B Fl -1 (W 29) 3ol
Added in version 3.11.
6 Chapter 1. $41T50iE


https://peps.python.org/pep-0488/
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-q
RIEAE A AR N A SR BRI A B
Added in version 3.2.
-R
FF G A BRI . BEIRAL Py THONEASHSEED PRBEAR SR E R 0 BHEIEM , A A BEHLAL 2 BRIA
JE .
TEZ Hi AN Python kT 2% J5 PG A BEALIL, DARFFAFER AT AR _hash_ O fH
AR I BERLE < mEE” . BIREAIFERRA Python FERR NG RAFIE E , (H@AE B AL AR TH Y
Python HFE [ B AT RHE A AT Y -
W A BEHLAL B AEET X HoRS g B i i A5 R TR 28 M55 Db 3R LB 3, X Fiian AR R T #43 dict 78
BIRNE DL HITERERD Om?) 2 . 527 hitp://ocert.org/advisories/ocert-2011-003.html T i .
PYTHONHASHSEED FUVFAR A WG A B i e i — A [T 2
Added in version 3.2.3.
AE 3.7 fAS B AEAR T eI 2 Pk 200
-S
ANEX; I P site-packages H KUMEF sys.path.,
Wi S [/ PYTHONNOUSERSITE,
& B0
PEP 370 -- 43 ff F'11 site-packages H 3
-8
S site WA ST 00 B T3k X sys.path M#RE. AR sice RAERGHRAMTA
228 FX SO (AR A B A BTN site.main (),
-u
T stdout FI stderr JE A FH 25w, EIART stdin i TEES 0 .
B2 R PYTHONUNBUFFERED,
TE 3.7 {A K A A8 B stdout T stderr FidE SCAS 2 BUAE A ] 2o
-V
RERTERIIR AR BT SFT B — /A5, SBaagomEtr U2 sl BERRY ) o M4 HPA v
(-vv ) B, ERERE SR ST — KGR R EBHE R E B ek,
TE 3.10 A KA AS T | site BIHRA] DATSEI R BLAL BRI 3 A BR AR AT . pth SO
2] PYTHONVERBOSE
-W arg
EEAE B MR . Python AL ERIA R 55 BFTENE] sys. stderr,
e fAT B TR0 AR RF RN B A TO A5 b S T AR T A 0 r G 4 (RS2 FE BRI 00 T 2 2%
A L L.
—Wdefault # HNEAME %L —K%
-Werror # fr%f 77 F ?‘;
~Walways # BRI
-Wall # B -walways #f [
-Wmodule # MW AMBRELE—K
-Wonce # 4/ Python HFEZELE—%
-Wignore # ML
11. &4F 7
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action £, W DMRIET EZHATHE , RS SMITAGEM AR, B0, -wi 5 -wignore M.
SRS AT :

[action:message :category:module:lineno

J

GBS SRR FETIAE M. B, 0 ignore: sDeprecationWarning F/ZAME

A i) DeprecationWarning %45

action XA BT, 1 FUE T IR A R s

message F- BN S REANEAE BARILIL . AR KN .

category F-B 5K BIAHULHE (DeprecationWarning Z8). WS4 5 K6 T B ) S bR 4%
PR TR E I T2

module “FEXVCRUNE (FeMMUE) BURAFR: SO LR /N U

lineno FELICRATS:, Hoolt O ICREBFATATS, MY T40 7475

AIDAZE 2 A BT 2 RS AR RS B 2SR Ty, R AT — S PR A R 1. TR
VR IR N O, FEfR SR — 20, SATEH — R eI S5 H ) .

WG BB W AR pyTHONWARNINGS FMEAS R, W] PATE Python 2% 1 ] warnings fiiBR
WATEE R . HlU0, warnings.filterwarnings () BRZCA]RFELL(E B IE W33k,

12 i warning-filter 1 describing-warning-filters | 5 224077 .

-X
BRI S —4T, PASCIFE A FE Unix JEXH # temd. Xid T DOS % & i A -
-X
PR E T2 A AR SE I % J@ 355 . CPython H HiE T N4 w] I :
e -X faulthandler JfJ5 ] faulthandler, HiES# PYTHONFAULTHANDLER,
Added in version 3.3.
+ X showretcount WI{ERFFANAINBUAEAE LA MERERH AR AT IR, Ik 195 T HHECRIIE
N AFERER . 3 U T X A
Added in version 3.4.
e —X tracemalloc ffiff] tracemalloc B Esh%Tt Python WAESBECHIER I . ZEBABL T, B
A ST W2 (R AF LB BRI WA (3 L P 1) X £racenalloc-NrRae S 8 B [ )
NFRAME Wi/ IRES . #5205 tracemalloc.start () Fl PYTHONTRACEMALLOC | fBIENE .
Added in version 3.4.
+ X int_max_str_digits ff L H MR AR G B K R WM. B W3 R
PYTHONINTMAXSTRDIGITS.,
Added in version 3.11.
o -X importtime BRI FARETMINIE . BXERERAHR, BitntE (BFERENSA)
FE S (HERR R ER A ) o TR E W HAE 2 SRR AR T T RE < A . B3I
python3 -X importtime -c 'import asyncio', 1% ] PYTHONPROFILEIMPORTTIME,
Added in version 3.7.
o -x dev: JH ] Python JF A, SIATEBVIANE L T B H & SE80I KIFHEBE TR A . 7118
2% PYTHONDEVMODE ,
Added in version 3.7.
o —x utf£8 J& i Python UTF-8 iz, -x ut£s=0 ¥f i Hu&k ] Python UTF-8 A2t (H {5 1% 4
RV iZ%2 Hshigim 2 ). BiE&5 pyreonuTES,
Added in version 3.7.
8 Chapter 1. $41T50iE
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* -X pycache_prefix=PATH FLVFHf .pyc SUMFH ADAG E H N IRRIFFATH, A2 A

H I, PYTHONPYCACHEPREFIX ,
Added in version 3.8.

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

Added in version 3.10.

e —X no_debug_ranges &2 HIECRGN G P AR FAMI G S (45017, TFRY) WA M
SERB WL ) WL B SR8 S ML 26 o IXAE TR B/ NP AR X 52 F1 pye SCHFIHRA F Ak
AR SRR S [ i e o i AR AN S B N o 35 ] PYTHONNODEBUGRANGES

Added in version 3.11.

e -X frozen_modules determines whether or not frozen modules are ignored by the import machinery.
A value of “on” means they get imported and “off” means they are ignored. The default is “on” if this is
an installed Python (the normal case). If it’s under development (running from the source tree) then the
default is "oft”. Note that the "importlib_bootstrap” and “importlib_bootstrap_external” frozen modules
are always used, even if this flag is set to "off”.

Added in version 3.11.

o X perf £¥JG X} Linux perf PEREAITARHY CHE. SERMAL T RIS, pert MEREHTARFFHE
iz 45 Python P o eI FEFELE-F-&5 b AT M AE 24 Bl RGEA SCREIIAE 0L REAEUE =5
BRNE N o, i S0 PyTHONPERFSUPPORT Al perf_profiling .

Added in version 3.12.
G A AMER I svs._xoptions FHHLIX LA,
Added in version 3.2.
TE 3.9 RAS KA E: & T -X showalloccount 3£,
T 310 AR KA E: BT -x oldparser &I,

1.1.4 71 34 {8 FRYFETR
-J
PREA 4 Tython FE .

1.2 INEEE

X LEPRIE A F 2352 Python FUAT R, BATETEM AT X Z AR B, (H -E 8 -1 BRSb. RIEAE, X4
AR R 4TI RS BRI A B E .
PYTHONHOME

o A U Python FERI B . BUAT LT EBAE prefix/lib/pythonversion fll exec_prefix/

lib/pythonversion ':F‘ﬁ%'?, qu prefix ﬂl exec_prefix %Hﬂﬁ%{jﬁﬁﬁﬁiﬁ@ﬁﬁ%, gj(i}\%‘]”ﬁ
+ /usr/local,

24 pyTHONHOME R KA H R, BRESFIIERN prefix fll exec_prefix. B NWHIGEAN

[EIHME, 5B PYTHONHOME 1K) prefix:exec_prefix,

PYTHONPATH

SRS BOAR R kAR . BT RS S Zamiy pata M) — P EZ A os.pathsep MRATH
SRR (B0 Unix _F 'S S 1fi7E Windows 205 ) . BRIAZBATEAER H ¢

b T H SR Z AN, BN pyrHOoNPATH 4% H AT PAG AL 5 4 Python LB zip SCHF (PR
) o TeiEM zip SIS AY B
BN G B MBI T 2036 B AR, (HIEWAR 2 DA prefix/lib/pythonversion JHUf (B 0L E3CH)

z

PYTHONHOME), ‘B % X USINE] PYTHONPATH,

12. IMNEEE 9
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AN H AR AR R S BRI pyrHoveaTE 2 HT, TEWN ESCHE T ko TR . R
%42 W] DATE Python FE/F% NAE A & sys.path SEFTHAE.

PYTHONSAFEPATH

WEREPBN — DI TATH, HAZRFRABAEA ZEEM AR NS sys . path: B0 -p PEI
TS

Added in version 3.11.

PYTHONPLATLIBDIR
RN AES FAFER, WSE T sys.platlibdir {H.
Added in version 3.9.

PYTHONSTARTUP

AN ARSI A B, %30 R Python fiy & SAERHALAY B H/m A7 /R Z Bl
1o N FAAE S S B A AT P [ — i 4 2318 PPl T, DR AR T SOl AR e n]
PATERZ H A S AE P IR BB o il T DIAEIXAS S B BER /R T sys . pst Al sys.ps2 PAKEY

31sys.;ﬁinteractivehook;ﬁo
1RSI A U RN B RA S K HT SR cpython. run_startup .
PYTHONOPTIMIZE
ARG — DA TR, B T E -0 33, AR — AL WEBM S T2
FHE -0.
PYTHONBREAKPOINT

WA BAR G BOE , B2 AN A5 R AR e — DT IR SR A% w0 G B R4
S, B ZATA X SRFH sys . breakpointhook () MIBIASLBIRIZTT, J53& H BFh N ER)
breakpoint () RPAM. WHRRBE, S¥E N T, WEMDLT(H pdb.set_trace”. KA R
BN THHR"0” 2 FE sys.breakpointhook () HYBRIASEH AT AT 1 B R ] .

Added in version 3.7.
PYTHONDEBUG
AR BRI R — NS A, B S T o 0. WA — R, e A T
ZWFEE ~do
I AR SRR B Python 0B A 50, 5 WE K- 20
PYTHONINSPECT
AR B AR B — N AR AR, B T 1 5
1A S W] By Python AAASf F os . environ SAZ PR DAERE P A S5 o ik b=
IR =M SE) HiTF) cpython. run_stdin,
16 3.12.5 fAR KR AASE: (45 3.11.10, 3.10.15, 3.9.20 1 3.8.20) % & T2,
PYTHONUNBUFFERED
AR B ARV — D HE AT, B TR E o I
PYTHONVERBOSE
AR B MR R — N AES AR, B Y THE v . AR — R, WA T
ZUARE v
PYTHONCASEOK
MR E T MAE R, Python X§ 20 import B /NG . X {UHE Windows Al macOS A %K.
PYTHONDONTWRITEBYTECODE

DA B AR — N IS A, Python ¥EAR &2 S AR B A .pye X, XY T
¥R -B I,

10 Chapter 1. $41T50iE
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PYTHONPYCACHEPREFIX

QR T I, Python FFAEFAR H SR IR TP H A cpye SCHE, A ER By
_ _pycache__ HEH ., XY THEE X pycache_prefix=PATH P&,

Added in version 3.8.
PYTHONHASHSEED
AR AR B R BB BN random, KT —NREHLIESE R str Fil bytes X5 iz BRI

ISR PYTHONHASHSEED RN —NEEUE, &R0 AE A [ i i -5 ok A= BhG i Bl AILAK JIr 36 2
27 hash() 2553 .

TEHHPR AT ERNE A2, G TR B BRI, k25 —4 python 2t
FAL
ZIEFL R —~ [0,4294967295] JE I N -TH#EHIEL. 15 BUE 0 1548 G A fibL AL .
Added in version 3.2.3.

PYTHONINTMAXSTRDIGITS
AR I AR BB — AR, B ST R B RS 1) & R BT AT R i K BE R A
Added in version 3.11.

PYTHONIOENCODING
WR B AR EAE BT R R AR 2 Hi P E, B4 #iEilid encodingname:errorhandler 1E LR &
) stdin/stdout/stderr fiff ffl 9@ f%. encodingname fll :errorhandler ¥RAENE AT LTI, SHE str.
encode () HHYE AHIA

1T stderr, :errorhandler BRArgkZN&; ALPRRRTF M 28 'backslashreplace',
TE 3.4 WA A A= A2 58 “encodingname” 54 BLFE & W EM)

TE 3.6 AN KA AR 8 #F Windows [, XFF32 5 H & Zoh X & Z0& WA B g @ dmis, Bk
BFEE T PYTHONLEGACYWINDOWSSTDIO, 3 aet R i B A ) 14 SO A R 32 s 1o

PYTHONNOUSERSITE
ISR E T b AY i, Python FFANSIE Al P site-packages H EKINME] sys.path,

& SR

PEP 370 -- 43 il 11 site-packages H 5

PYTHONUSERBASE

ESL R P EEEF, BERPEANRITE user site-packages H KPAM python -m pip install
--user ) ZHEELE.

& S0

PEP 370 -- 43 ff] 11 site-packages H g

PYTHONEXECUTABLE
MR E T A &, W sys.argv (0] KRR IS EPETT A it C izf7H BT RIS {E.
IXAAE macOS FEMEH .

PYTHONWARNINGS
AR BT - BT RPN — D PAE S R FAF R, ESMS T 20 8e -, IR P)E
IR L e 2 T o R e B
I 8T HEL P TR B R R RV E TG A A B FH TR iy e th i 4 (MDD 2 R BRI 0L T & 208

AR L)

1.2. INETE 11


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

Python Setup and Usage, A {Tha4 3.12.7

r BRI EEE K

B R

p R

# 5 PYTHONWARNINGS=always #i [
F BANRAEREE K

iz

# A Python #HREEL — W%

A

12 5] warning-filter 1 describing-warning-filters | 5 22 4077 .

PYTHONFAULTHANDLER

R S B i N — 1 IE S 478, faulthandler.enable () 2YEE S #E 5 s1GsEGY,
SIGFPE, SIGABRT, SIGBUS fll SIGILL & {55446 — AL AR DAL fiff Python [H[31{5 . ILIRIGAR &
%ﬁl\ﬂr‘f}f faulthandler ¥,

Added in version 3.3.

PYTHONTRACEMALLOC

MR IR AR B — N AES A, WA tracemalloc BEHUEZIXT Python P74 LY R
Bo AL R E S RAFTERR B2 00 M1 (5 B i s R Wi, 4N, pyTHONTRACEMALLOC=1 HERFFHR
]E[él{]llﬂﬁo 1%37/}3@] tracemalloc.start () @ﬁ?ﬁ@ﬁ%féﬁw ﬁ%{ﬁ?&ﬁ*X tracemalloc iﬁiﬁo

Added in version 3.4.

PYTHONPROFILEIMPORTTIME

WA MIABE AR B — A AE S FAF R, Python X§2x BRB IR FAFES T2 KA R XEMHTX
BH-X importtime iﬁIﬁo

Added in version 3.7.
PYTHONASYNCIODEBUG
MR WA RN — D HEEF A, WKJE] asyncio B PIEA .
Added in version 3.4.
PYTHONMALLOC
W Python N F77) Pl as A/l 22 144 1
W Python T T %) A A7 53 L A8 T -
o default: fif] BRIANAFD LS

e malloc: %G8 (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) {§i [l C J&
M malloc () HR%Y.

e pymalloc: X} PYMEM DOMAIN_MEM A PYMEM DOMAIN_oBJ I fifi i pymalloc 4} Bt #% M X}
PYMEM_DOMATN_RAW fHf#i f malloc () B4,

B2 Pl 1

o debug: £ BIANNAFM LR 2 2B 1.

* malloc_debug: 5 malloc H[FRI{HIE LRI T

* pymalloc_debug: 5 pymalloc M [F/{Hif &2 R0 {4 1.
Added in version 3.6.
T8 3.7 A KL HEANT "default” Jpidt.

PYTHONMALLOCSTATS
WERBR— AR F4FE, Python RRFERRR B 5 pymalloc X 42 X I8 DA K AE 5 A HFF] Bl pymalloc
WA Bl G TS
s pyrHONMALLOC FRSREAR TR FH SR BRI S C R malloc () 4rBC#R, B AN Python fYfLE:
R pymalloc, AR ER-HE 208 .
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TE 3.6 A K A AR AR BEBIAE O ] DA F THE AT R 4R Python., 1SR B4 E A —1
23 A B R A AT R R

PYTHONLEGACYWINDOWSFSENCODING
MR NIES FER/E, BAW filesystem encoding and error handler #EFRFIRE 2 3.6 HiUA 2 wi 1
“mbes” A “replace”. HM), ¥R ABAVEAE “utf-8” 1 “surrogatepass”.
iiﬂlﬁIQkﬁﬁéffﬁjﬁﬁiisys.7enablelegacywindowsfsencoding()§Eﬁ§fﬁo
Availability: Windows.
Added in version 3.6: ¥ {15 2 PEP 529,

PYTHONLEGACYWINDOWSSTDIO
MRV — D HEZ PR, WA A B4 1 & BEES A5 AR . X B Unicode “FAPRAARYE T
sl G R T TSRS, A2 (] uef-8.
WERARHEF R E E 1) (BSOS ) AR T8 i i & 22 o X %S G2 200
Availability: Windows.
Added in version 3.6.

PYTHONCOERCECLOCALE

WA 0, F5-F 2 Python fiy 4T M Bk F5 410 T ASCIL | C -5 POSIX X I i B 5 i
FEA A TR R R T UTF-8 R U & .

WA BAS B AACRE (SRl o DAAMPME) , WIS IREEAS 810 Le_aLn IRt A ik
HHAR &2 ve_cTypE ZE5I1H 24 Fi DX Iakase 1 ki 2 BRIAIR) ¢ X, i%)@lﬁﬂ"aﬁfﬁmﬁ? ASCII )
poSIX X, #RJ5 Python CLI¥F1EMEMRRERRZI T 2 {228 Le_cTypE JE 8 & i 7 e &
T X 3 T :

e C.UTF-8
e C.utfs8
e UTF-8

AR T VA XIS 1 —A, AT AR 4k Python 3z A7 h 2 BB ARF7E 24 A HERE R P AH B
WCE Le_cTYpE PR HE . XA RER T APRES AR SR AT TR — AR Y At R DX I
FIALE (BN GNU readline i) Z b, ORETE TR (CitiX Lyt 2 {5 7Eiz 1T Python fi# R SR) LA
&?Eiﬁl%fﬁﬁﬁ#é‘uﬁﬁ C Xkt (140 Python [ CLHY locale.getdefaultlocale () FAHE
BB BE -

(i 2 B A F o iy e =X PRIl i ] A 46 8 b — A I K5 B 8 A sys.stdin il sys.
stdout E%fﬂ surrogateescape %%ﬁ%ﬁbﬂﬁ%%(sys.stderr"é?ﬁi%iﬁﬁfﬁ backslashreplace ﬂﬂﬁﬂ%E
AR A X S T — ) o X AP IRC AL IRAT A PT DA A pyTHONTOENCODING K7 T o
TR E A, RS T IR f e, BB QR Y Python iE A TESREHIIA AL B AN R 0% fil & 5
Bl Bt A ) IR 3 35 T AT ALk T 380 IR A5 % B PY THONCOERCECLOCALE=warn $f-5:3{ Python £ stderr
R EETHE.

REVER, BRI i e g s, s OB R B Al 1) H AR XIS, BN pyreONDTES
BTG G E T ASCIL (XISl o 00 ]k 47 P T TR DA AR RS ) st 1
A vtr-8 fER RS H M.

Availability: Unix.

Added in version 3.7: #%: i PEP 538 T #1415

PYTHONDEVMODE

AR RS BB — AR AT, W& 5 Python JF 2K, 5IATERGINTEOL T BT
S FHOMH I KRR BONEATINAG A . XN TBE X dev I,

Added in version 3.7.
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PYTHONUTF8
WRBH 1, KF2E Python UTF-8 A1,
HBCH 0, WS EEHA] Python UTF-8 455X,
BB AR H M AR 25 A R AR R 0 2 AU TP S B 2
Added in version 3.7.

PYTHONWARNDEFAULTENCODING

WMARZIAEE AL BER—ADIESFAFE, WK E X BRAREE, a5k —4%

EncodingWarning .
§%: 7] i0-encoding-warning 3k T 1L .
Added in version 3.10.

PYTHONNODEBUGRANGES
WARRE T R, ERSMTEREN R O HEMIE G R (S5RAT. RS RS =LA )
A%t ) WRSFEIEE AR TR MWL . XAERRER/ MY ISR G pye SCPFIARA AL I FTTE ARG
23 [T R 5 R A A B R R
Added in version 3.11.

PYTHONPERFSUPPORT
AR S RBONAEBAE, BRFE X Linux per £ Z3Hraf i SCRFLAGE Python ¥ F RER E G E] o
MRV 0, WEEH] Linux per £ PERE/MHT# S .
BB % pers frA{THEIIR perf_profiling.
Added in version 3.12.

1.21 FiAEXTE

PYTHONDUMPREF'S
UNARECE, Python RFAE I PHREREAR o 5% il U0 A3 (X GRS | T4
Need Python configured with the —-with-trace—refs build option.

PYTHONDUMPREFSFILE=F ILENAME
TSR, Python RETE 5 P RRE 2 5 RF D SR AFI (R0 G AN 5 | T THRICR: it 22 IR B A8 | 4 I AR
JIERE R SCA

Need Python configured with the ——with-t race-refs build option.

Added in version 3.11.
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CHAPTER 2

2 Unix IRET~{E A Python

2.1 3R15FH %3 Python BYRFHRA
2.1.1 7 Linux &g

Python comes preinstalled on most Linux distributions, and is available as a package on all others. However there
are certain features you might want to use that are not available on your distro’s package. You can compile the latest
version of Python from source.

In the event that the latest version of Python doesn’t come preinstalled and isn’t in the repositories as well, you can
make packages for your own distro. Have a look at the following links:

& B
https://www.debian.org/doc/manuals/maint-guide/first.en.html
ST Debian | 7

https://en.opensuse.org/Portal:Packaging
1T OpenSuse ] 7

https://docs.fedoraproject.org/en-US/package-maintainers/Packaging_Tutorial_ GNU_Hello/
i Fedora f F*

https://slackbook.org/html/package-management-making-packages.html
%tF+ Slackware FH

2.1.2 7 FreeBSD $1 OpenBSD _E
» FreeBSD H| /7, i DA fir s

[pkg install python3

« OpenBSD JI /7, i ] AR eip -8 i f:

pkg_add -r python

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

15
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B4R : 1386 i ' 4kEL Python 2.5.1 f4)R] F HUAS:

[pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/1386/python-2.5.1p2.tgz }

2.2 {33 Python

A4 B 2% CPython, 1 6 SIS A U6 AL o AT DA 205k 07 2 A MY source Bl AU
BB clone. (MSERAE STREN 1, I8 4 MRERILAUE clone, )
Fae s L o ) i S 4L

./configure

make
make install

€ Unix -5 Y8 52 0 AT S 3000 7 2 FEAH L SRAE Python JEAC R BYAR H 5% R 9 README.rst
PEURLLE

A EE

make install AJPAZE 8l fh3E python3 R HI S0, R, B make altinstall A2
make install , ﬂg}ﬁ%ﬂ;’?%? exec_prefix/bin/pythonversion ,

2.3 5 Python #HXBIEEEFIIHF

B HR T ANLLRAA B A; prefix Mlexec prefix YT AL HN M PHEE X GNU
B eI RERA AR 3

BN, FERZLE Linux 24 F, WEBIAMERZ /usr .

XH/BF a5
exec_prefix/bin/python3 BB I HEAA L B

prefix/lib/pythonversion, exec_prefix/ @,ﬁfﬁi?ﬁ*ﬁﬁ%ﬂ’\] H%E@Tﬁﬁ{jﬁ

lib/pythonversion

prefix/include/pythonversion, @/gﬂ:ﬁ Python j’f%ﬁﬁ/\ﬁ@ﬁ%‘%%%lﬂ@ in-
exec_prefix/include/pythonversion clude AR H SEITEE AL B

2.4 ZIf

HAE Unix _EAfiff] Python JHIA, TR AT PATALBR , B0

[$ chmod +x script }

HAERIAR A THRR A B — A~ Y Shebang 2. — MREFAYZEREE 7 2

[#//usr/bin/env python3 }

REAEEEAS paTH H1 18R Python RS, (H2, LY Unix ARG W HENA env 2, WL BEF R
/usr/bin/python3 ffi g fith K fRELR AL o

TAE Python Al Ji] shell fiy%-, ALA subprocess Fik,
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2.5 HE X OpenSSL

L A AATRIHY OpenSSL ML E M ARG FALAFfE A, KRB openssl. ent UFHATSHERA H
XK, BALT Jete Wo FERBUEATR AN RAE /ete/ssl B /ete/pki/tls o HHRD
W24 5 —A~ cert . pem SUAFHI/B—A certs Hk.

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

2. T, YRiFIF4es OpenSSL., EHIRIRM I install_sw MiASE install, install_sw BYHRA

é§’ Eﬁopenssl.cnfo

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

pushd openssl-VERSION

./config \

v« v W

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

make -jl1 depend

make —3j8

make install sw

popd

L J

3. f#iH H & X1 OpenSSL %1% Python (Z# ! ——with-openssl fil ——with-openssl-rpath &I )

e 3

$ pushd python-3.x.x

« v v »

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

$ make -j8

$ make altinstall

|\

O #it:

OpenSSL HAN T %A HCEAT 1] R A& ABL, /RANTEZEE Hi i Python SR BT OpenSSL. it Jl—4>
B BAS AR R L OpenSSL 2 U AT A T

2.5. HE N OpenSSL 17
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CHAPTER 3

Bt & Python

3.1 FEEXK

“i% CPython T (45
o ClL gikgn. I CTLRRE A2 /i .
« %t IEEE 754 3 S0 3 55 Not-a-Number (NaN) f 37 $5 .
o XPERFRI SRR
o T ss1 fll hashlib FiHef¥) OpenSSL 1.1.1 B T H A .
o ¥F Windows |-, % Microsoft Visual Studio 2017 B¢ B # il A
FE 3.5 fRAS & A AR W FE Windows |, FE2E Visual Studio 2015 B ¥ H A .
TE 3.6 WA B AEAS T BUAE BRI E ) C99 H7E, Ul <stdint.h> fll static inline pR%Q.
T 3.7 WA K RS B AR SR Z AR SRl OpenSSL 1.0.2.
TE 3.10 A A28 B IRAE 225K OpenSSL 1.1.1,

e 311 AR KA C11 g5iFes, PIAEZER IBEE 754 fil NaN % ¢, ¥ Windows |, FE3E Visual Studio
2017 B HECHT AR .

Y152 5% PEP 7 "Style Guide for C Code” 1 PEP 11 "CPython platform support”.

3.2 EARBIXHF
T WKL, Python AT &2 AE MM SCPF. TOH A A B BOCPRR o T

make regen-all

make regen-stdlib-module-names
make regen-limited-abi

make regen-configure

Makefile.pre.in SR T EAEMBSCHE. ENREAAS TEHARENH TR, BEK regen—+

make target.
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3.2.1 EEMF

make regen-configure iy K # ] Tools/build/regen-configure.sh shell A4 i aclocal .m4

SCIFAT configure IR, Bl i —> Ubuntu Z888 R SRR REAY TR A AW S BLAGH i
BAVENIER, PAT i AT AEA HLZ AT

[autoreconf —ivf -Werror

éEﬁEE@jC@FﬁTﬂﬁﬁigzﬁﬁﬂg autoconf—archive,aclocal,ﬂﬂpkg—configHﬁZKﬂfffﬂiﬂﬁo

3.3 ECEiRIN
FIDAF 47583 . /contigure A BT HET:

[./configure ——help

Z: %] Python JEACASH ) Misc/SpecialBuilds.txt

3.3.1 EA%kIm
——enable-loadable-sglite—extensions
TE salite3 BRI _sqlite ¥ RBHUP R G LR AIMED R (BT,
%}, sqlite3.Connection.enable_load_extension () FYEMR sqlite3 Fibh,
Added in version 3.6.
——disable-ipv6
S IPve SRy (EHFESRFMBRINE ), W, socket f5iH.
——enable-big-digits=[15]|30]
JE 3 Python int BRI LLRFI/N: 15 B 30 Uy
TEECATHOLT , B K/NA 30,
“E X PYLONG_BITS_IN_DIGIT 24 15 BY 30,
2l sys.int_info.bits_per_digit .
——with-suffix=SUFFIX
R Python ] PhAT XI5 2R BN SUFFIX

1€ Windows £l macOS ERIAJGZR N . exe (AT AT SCHF A python.exe), £ Emscripten 7 i 4
.3s, {E Emscripten {5 &% o~ .html, £ WASI [l cwasm, MAEHABF-G Fo—A2SF58 (7]
PAT R python),

1E 311 A K AASH: 7E WASM -5 EERAJGZEN - s, chtml B .wasm Z—

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

Select the default time zone search path for 24 zoneinfo.TZPATH EF BN KB RiKE. &1L
zoneinfo LR i3 B E .

L5N il /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/etc/

zoneinfo
Z: ] os.pathsep FEI27 FAFT -
Added in version 3.9.

——without—-decimal-contextvar

?ﬁii__decimal PR ] AR A R S, A2 IMEAM B R C (BA), B0 decimal
TR

2: I, decimal . HAVE_CONTEXTVAR fll contextvars fH,
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Added in version 3.9.
——with—-dbmliborder=<list of backend names>
i dom YUY db J5 A 2T .
AEERAEY (1) SRWFERSR, B8EmAK.
e ndbm ;
e gdbm ;
e bdb ,
—-without-c-locale-coercion
S C i E X UTE-8 (sl 2k (BRIAHIEH) .
A% X PY_COERCE_C_LOCALE %%,
2|/ PYTHONCOERCECLOCALE #l1 PEP 538,

——without-freelists

X b as o BB DLANE BT A H d1 513 . Disable all freelists except the empty tuple singleton.

Added in version 3.11.
—-with-platlibdir=DIRNAME

Python £ H k4% (BRIAH 1ib).

Fedora Fll SuSE ¥£ 64 \i“F-& H 1ib64 .

Z 7] sys.platlibdir ,

Added in version 3.9.

—-with-wheel-pkg-dir=PATH

ensurepip HH A F Y wheel t0H 5 (ERIAKHT)

HEEE Linux ZATHRFT RIS B UUR B0 ) 2 . 4 Fedora f£ /usr/share/python-wheels/
HR N 4% wheel £, TiA%3E ensurepip._bundled f,

Added in version 3.10.

—-with-pkg-config=[check|yes|no]

BC B2 A5 Y24 i 1] pkg-conEig A AL H R .
e check (BRIAMH): pkg-config A A LI
e yes: pkg-config WML
o no: EEAE pkg-config R HAFAE
Added in version 3.11.

——enable-pystats

JE ARG R RIS -

Giit s B 2 /tmp/py_stats/ WIRAT RSO (TREME—) , BEFE Windows LI c:\
temp\py_stats\. WIHRZHFAELE, G5RFFFTEIF stdout,

{fiH Tools/scripts/summarize_stats.py LS TR .

Added in version 3.11.

3.3.2 WebAssembly %I .

——with-emscripten-target=[browser|node]

ﬁ\j] wasm32-emscripten &Eﬁiﬁi)ﬂﬂ‘%o

e browser (BRINH): Filmzk /) stdlib, ZRIA MEMFS,

3.3. EEEREI
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« node: NODERAWFS #/| pthread % #3.
Added in version 3.11.
——enable-wasm-dynamic-linking
) WASM Jit ) Bh A6 SCHF -
BNRSHERERIT alopen. TTATSCHFAYI /N Hh - BR AR5 A 5 ST S T 8
Added in version 3.11.

——enable-wasm-pthreads

> WASM J= ff] pthreads 3745 .
Added in version 3.11.

3.3.3 ZRMTHIIEIR
——prefix=PREFIX
1 PREFIX H 2285 B0 JE 6 SCF . 7E Unix B, BERHAK /usr/local,
A ATTEIZA T sys . prefix SRHL.
Ve, HP R PAMER ——prefix="$HOME/.local/" FEHF H FH1Z¢% Python,

——exec—-prefix=EPREFIX

£ EPREFIX H 228 Qb JE Y SO, BRIA N ——prefix.
ZAE VT AE BT sys . exec_prefix ZREL.
——disable-test-modules
AR test B, Al test U _testcapi AR (BUAXIFILH).
Added in version 3.10.
—-with—-ensurepip=[upgrade|install|no]
PEFE Python “ZAEIZATH) ensurepip i,
e upgrade (EJ(LA) :@ﬁ? python -m ensurepip --altinstall —--upgrade ‘ﬁﬁé\o
e install : iéﬁi‘ python -m ensurepip --altinstall ﬁﬁ/&\o
e no : /NIZ{T ensurepip.
Added in version 3.6.

3.3.4 HEEMEIN
MG E A BEIEFF ] ——enable-optimizations --with-1to (PGO + LTO) K[t & Python. iRI&1HE
fJ ——enable-bolt MEHRE M RIETHERE.
——enable-optimizations
I prOFILE_TASK R M ARC &S E:Rik (PGO) (BRI HEEH ).

C %4t Clang 52 M #| 11vm-profdata F/F#E47T PGO. 1 macOS |, GCC WFHFEMFE: 1E
macOS |- GCC H /2 Clang [ 34T .

WA ——enable-shared #l GCC , AR PAZEH] libpython i) SCIE{EL: FEgw e A EERE & 1Y

7]‘/‘3%:\ ':F‘jjl]/\ —fno-semantic-interposition,
O #i
TEMEITIIE], AR T BE 2 18 5 g 1962 T 4 s S e PR SO B BB A AT . X

X g = Jo
1, PRTEAROE B A B U — BB AR 2 . 237E Clang &R X S04 Al 7E
CFLAGS ':F'{?ﬁjj[l —-Wno-profile-instr-unprofiled %%ﬁ]}l’ﬂ]ﬂi‘ﬂ’gﬂ]o
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Added in version 3.6.

IE 3.10 A kAT fF GCC _Fffiff] -fno-semantic-interposition .
PROFILE_TASK

Makefile i | FF1EA55: PGO I £ Python 4758k

BRILA: -m test --pgo --timeout=$ (TESTTIMEOUT) ,

Added in version 3.8.
——with-lto=[full|thin|no|yes]

e g s e (LTO) (ERACHEE)

LTO i C ¥4y Clang 52 M F] 11vm-ar S50 (#£ macOS W4 ar) , PAKSZHE LTO M EEH:4
(1d.gold B 114d).

Added in version 3.6.

Added in version 3.11: ZLf§iff] ThinLTO 454, i##F Clang Fffiff] -—with-1lto=thin.

T 3.12 JUAS A AR | QR iR S5 61 ThinLTO ffthnly Clang _ERERIA DL (LA -
--enable-bolt

FevFE A BOLT g2 jm it it ds BRIAIEE).

BOLT j& LLVM i H i — 373 (H A A o A it il Koo AR ZER 11vm-bolt Al

mergeffdataquﬁo

BOLT /3 #R2 —NAH 2438 i 5 H Xt H B2 00 I 24 B Ry 1 i o PR it T A T AL
i B DAL AT A R EREE + AL AL B 240 + CPU UL, IF HIFIEIr T A &4 2
BISZFr. © LLVM 16 Z Fif) BOLT MUATE R 837 5 2 (45 BOLT KR fiist. 520 sl
LLVM 16 s8R 451t T BOLT ffifk.

BOLT_INSTRUMENT_FLAGS A/l BOLT_APPLY_FLAGS configure ZF 5 W[4 F Y N7 & 1lvm-bolt [
ERINSHUEE A 5lTs /R FLRs BOLT £ by T skl A i v
Added in version 3.12.

—-with—-computed—-gotos
TESRMEF T goto THEL (FESCRefgmidas LEVAE ) -
—--without-pymalloc
S5 R E R Python AFF7) BiL# pymalloc  (ERIAME) -
Z WIRIE AN & PYTHONMALLOC
—-without—-doc-strings
SRS SOR AT E LA NS T (BRIAE ) o Python HR g SR SCRY A5 3 AN A2 5200 o
A% X PY_COERCE_C_LOCALE %%,
25 %% PyDoc_STRVAR () ,
——enable-profiling
M gprof JH ] CHEFRIARI PR (BRIHEER).
——with-strict-overflow

¥ —fstrict-overflow YSHNE| C dmikasiEir EBARE L FIEATEH I —fno-strict-overflow
KA.
3.3.5 Python i R 4%miFE
P UiA Python J2 547 H ——witch-pydebug S HiE.
PR AR PR -
o BOARRITA % 18 warnings B, BONE S IRAI R 2251 .
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1E sys.abiflags FIA d dRid.

T sys.gettotalrefcount () %,

WAFTBEINA X showrefcount ,

AN~ fr QATIRIA Py THONDEBUG BRIFAS B T PR AT % -

BINAF __11trace  AFRRYSCHRE: WERE LT B M ST SRR T8 A2 SEE Ex
L WA BRI 1, DASEAS I G2 DX HE LG P9 A7 2R

“E X %% Py_DEBUG fll Py_REF_DEBUG ,

WMz 7RIk A : £ XFH #ifdef Py _DEBUG Fll #endif T ZEMMIE. HH assert(...) Ml
_PyObject_ASSERT(...) WiE: NiEE NDEBUG 7% (P HH -—with-assertions FUEEW). I

IS TR
- T RS IR

~ B Unicode I int XPRI, WNAFHIEABIPEST THE, TS MM 7RI (Xt
o

- WA BE T PR B 2 W S Y SR R R 25 L R R

- F A N APRE A B AR 5 AN U 2 1

- BIICESR (gc.collect () BREL) WPRTRA)—EMEHEAT—SERAK A

- M iR BRI A2 AU, Py SAFE_DOWNCAST () L A 840 Nt Al H s 1 Ot «

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

TE 3.8 A A AEAB TR A ORI I i 4 iR IR TE /2 ABIL SRS HY : 8 LT Py_DEBUG 75 AP B M [F] B
YT Py_TRACE_REFS % (B W, --with-trace-refs %%), X8| AT Me——Ab N2 ABI SEARIHIY

3.3.6 ik kIR

—--with-pydebug

FEARXARAT %hiF Python: & L% Py_DEBUG (BRI AZEHTD).

——with-trace-refs

R TV A S R R EE CBRIAREER ) .
RORANT -

o “E X Py_TRACE_REFS %%

e fIA sys.getobjects () BA%L.

o IPIEAS A A PYTHONDUMPREF'S o

B S RATBER (BASRIER) sIBEY (py_pesuc Ml oy_rer_bmsus ) FH ik ABI ¥
ak.

Added in version 3.8.

——with—-assertions

RIS C W assert (...); Ml _Pyobject ASSERT(...); (BRIAANIE).
WERBLEM SR, WITE opT a8 28 B A E X NDEBUG 7.

] ——with-pydebug W (R %HFHEX), BT AEANE.

Added in version 3.6.

—-with-valgrind

JEUH Valgrind - (BRIAEEH) -

24
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——with-dtrace

JE 1 DTrace (BRIAZEHT) .
2% il DTrace #il SystemTap s, CPython.
Added in version 3.6.
——with-address-sanitizer
et AddressSanitizer PAFE AN asan, (BRIAHEEH ).
Added in version 3.6.
—--with—-memory-sanitizer
J&= ] MemorySanitizer N7E45 1RGN msan, (BRIAHNEET).
Added in version 3.6.
—-with-undefined-behavior-sanitizer
J& i undefinedBehaviorSanitizer A 5E A7 MM ubsan, (BRIAKHZER).
Added in version 3.6.

3.3.7 HEfERREIR
——enable-shared
JE HI L2 Python JE Libpython (W41 (BRINKHEE) .
—-without-static-libpython
A 1ibpythonMAJOR .MINOR.a, W ANZEEE python.o (BRIASRIFEFHFZE3E),
Added in version 3.10.

3.3.8 FEikIN
—--with-libs="'1ibl ...'
HERIAINE (BOARL).
—--with-system-expat
HE LR expat G pyexpat B (BRIAKT).

—--with-system-libmpdec

FHEZHN mpdec YRR _decimal P B, Bl decimal i (BRIAHT ),

Added in version 3.3.
——with-readline=editline

] editline E:pﬂfﬂ\j readline *ﬁﬁ%ﬂ‘]}ﬁﬁ#’ﬁc

E X WITH_EDITLINE %%,

Added in version 3.10.
—-without-readline

AGii¥ readline B (BUAZ).

AE X HAVE_LIBREADLINE %%,

Added in version 3.10.
——with-1libm=STRING

B Liom Beg PRGN STRING (BONTE LRGN E) -
——with-1libe=STRING

B Libe C PRGN STRING (BRONTE UL RSN E) -

3.3. EEEREI
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—--with-openssl=DIR
OpenSSL f# H 5%
Added in version 3.7.

--with-openssl-rpath=[no|auto|DIR]
'8 OpenSSL B THIE H % (rpath).
o no (BN): NiXE rpath,
o auto: MHE-—with-openssl Ml pkg-config [ rpath,
o DIR : H 1% rpath,
Added in version 3.10.

3.3.9 R MIRIN
——with-hash-algorithm=[fnv|siphash13|siphash24]
J%&#% python/pyhash.c RTIIGAF L.
 siphashl3 (ERIAME);
e siphash24;
e fnv.

Added in version 3.4.
Added in version 3.11: 341 T siphash13 3 A2 A0 BERAME.,
—-with-builtin-hashlib-hashes=md5, shal, sha256, sha512, sha3,blake2
P B A AR -
e md5,
e shal,
e sha256,
e shab12,
e sha3 (iff shake),
e blake2,
Added in version 3.9.
——with-ssl-default-suites=[python|openssl|STRING]
# i OpenSSL BRIARY B RSB F47H .
* python (BRIAH): R Python HEFF LS
e openssl: {#% OpenSSL BHAMEAZEN.
o STRING : XM H E T4 H
2 ss1 *ﬁi‘j{o
Added in version 3.7.
AE 3.10 JiAS & A28 5 python il STRING 233 TLS 1.2 BN FARMAS B P

3.3.10 macOS iEIn
2, Mac/README . rst .

——enable—-universalsdk
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——enable-universalsdk=SDKDIR
Bl AR — 3 HIA . SDKDIR 57 W K i ) macOS SDK (BRAHTS ) .

——enable-framework

——enable-framework=INSTALLDIR

1% Python.framework , T A @G5 Unix 4. IS4 INSTALLDIR 487 T %4684 ((3K
IWHA)
—-with-universal-archs=ARCH

Fi o B R AT Al ) R SO o RIS E T ——enable-universalsdk Bf A H K.
AR :

e universal2,

e 32-bit,

e 64-bit,

e 3-way,

e intel,

e intel-32,

e intel-64,

e all,

——with-framework—name=FRAMEWORK

>4 macOS 1) python HEZEFSE LR, NMiKE T —enable-framework WAL (BRiN: Python).

3.3.11 XN EiRER
3L, SBRSCUIA, TR AR CPU s T £ Fyfl Python, 4 URIER B —MHHTHIAE
-5 1) Python fifRés . FEERY Python A WA -5 52 X 411 AL Python it A HH PLRL -
—-build=BUILD

M THE BUILD _EHUTHEIECE., % I config. guess jl L HEM 155
——host=HOST

X G AN EAE HOST (HAR1-6) Lzt
—-with-build-python=path/to/python

BRI S G python —HEI SO R AR

Added in version 3.11.
CONFIG_SITE=file

Fi 1) — A A TG B E A I SO A AR

N config.site AR :

# config.site-aarché64
ac_cv_buggy_getaddrinfo=no
ac_cv_file_ dev_ptmx=yes

ac_cv_file_ dev_ptc=no

S& 1= 7N

CONFIG SITE=config.site-aarché64 ../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 {8 %%
3.4.1 MERFWEENH

e configure.ac =>configure;

e Makefile.pre.in=>Makefile ([ configure fJ#);

e pyconfig.h (H§ configure f]7);

e Modules/Setup: H] Makefile {#i f§ Module/makesetup shell JHIAH #EH) C P fE;

342 XEHEDE
« COtfE (cc) RAENXGIM (Lo) WM.
o S Libpython (.a ) J&HIXTR QL.
« python.o ML Libpython PHEEFIRLART python i,
o C ¥ JE L2 Makefile FJZE1 (3 1 Modules/Setup).

3.4.3 £ Makefile B#x

o make : JHPFRIEZEN T Python,
e make platform: : o) 72 python *EIJ?, @K’f’@@ﬁf’%@%}”%ﬁﬁ%o

e make profile-opt : ffiJf] Profile Guided Optimization (PGO) #4 % Python . 4RW] PA{# f] configure
M) -—enable-optimizations JEIRMME RN make BN H AR (make all B HE make ).

« make buildbottest : F47 Python }fiz4T Python JlliXZ{}:, 5 buildbots jlljizt Python {5 = AH [H .
WHEASE TESTTIMEOUT (BAfi: #b) SRelAs M Em e (BRIAA 1200 RI 20 4044 .

e make install: KL Python .

e make regen-all : BEFHAM (ULF) FrE BN X make regen-stdlib-module-names fil
autoconf WAUN HAR AL Y SO BZAT .

e make clean : %%*@@E’\Jiﬁ%
e make distclean : ‘5 make clean #[F], {H-AULHHERH fc B RIA G EH ST

344 CY R

L C Y Ve N BRI ), Ll sys Ak, BAHERE X T Py_BUILD_CORE_BUILTIN ZHJIH UL
T, NEBHEA _ file J@ME:

>>> 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 '
J

HiAth C PR AE RS E RN, N _asyncio Bk, TATLEE XL T Py_BUILD_CORE_MODULE %[
R R, 7E Linux x86-64 I (15l -

>>> import _asyncio

>>> _asyncio

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

>>> _asyncio.__file

'/usr/1lib64/python3.9/1lib-dynload/_asyncio.cpython-39-x86_64-linux-gnu.so'
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Modules/sSetup T4 i Makefile HAR, DA C P RE. LSRR, C ot N ERb, Eirid
*shared* Z JG & LY M @ NS % .

% PyAPI_FUNC (), PyAPI_DATA () Al PyMODINIT_FUNC fF Include/exports.h FHE LR BZHE XL
T Py_BUILD_CORE_MODULE ZZIMAN[H]:

o W% Py _BUILD_CORE_MODULE ¥ X T, f#iJf] Py_EXPORTED_SYMBOL ,

o SN{#F Py _IMPORTED_SYMBOL ,

4N % Py_BUILD_CORE_BUILTIN f{45iRHLHAEMENILZEMER CY L, BR pyInit_xxx() KLl
?ftﬁ%%)ﬁ%ﬁ, ?Fﬁ?f/\ﬂﬂ“tﬂﬂl ImportError .

3.5 miFRFBEEBNIRE

JHIAS . /configure FIIEEAS B LD, FH9% Makefile fH,

3.5.1 F4hEE2ERYHFRTE

CONFIGURE_CPPFLAGS
AR CPPFLAGS WMEME L . /configure AR,
Added in version 3.6.

CPPFLAGS

(Objective) C/C++ FALIARFRAE , (401, NSRS SC L B T AEARME R H 3 include_dir 1, 58 1]

—Iinclude_dir .

CPPFLAGS Ml LDFLAGS #yits AL shell F(E DA BEA% i FH BR5E AR & 45 1 B SRA T R
BASECPPFLAGS
Added in version 3.4.

PY_CPPFLAGS
IR TR R G SO N T A AL BR AR AR

Loy N N $(BASECPPFLAGS) -I. -IS$(srcdir)/Include $(CONFIGURE_CPPFLAGS)
$ (CPPFLAGS)

Added in version 3.2.

3.5.2 fiIFBHRE
CcC

C Hikasdi 2o

Bl gecc -pthread .
CXX

C+ BRI 2o

B4n: g++ -pthread .
CFLAGS

C HiiFanbras.
CFLAGS_NODIST

CFLAGS _NODTST T H R4 H stdlib C . — H24:1F Python M4 A GRigs bR R 2 1K
CFLAGS [ —FRATIREA] I & (gh-65320).

Feald, crracs AN 4405

o GEEFESIR -1 U T8 SRR E R R IRAD) . -1 MR A 2 B A 1 7 b 2, 9 HL
CrLAGS H AT ATEARERRF L ST user- HI package- SRR AR -1 AR
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o IR ~werror P43 A ARTCIEAE il th 2228 i A 4 G X AR R R A T
Added in version 3.5.
COMPILEALL_OPTS
Y 7F make install HIHE PYC SCPER%4S compileall Apf TS . BRINE: -50.
Added in version 3.12.
EXTRA_CFLAGS
AN C Fiifaifi5 2 -
CONFIGURE_CFLAGS
Ak CFLAGS WEfZ 184S . /configure 4.
Added in version 3.2.
CONFIGURE_CFLAGS_NODIST
A CFLAGS_NODIST WEAE LY, . /configure AN,
Added in version 3.5.
BASECFLAGS
Fhligm AR bR o
OPT
ARG o
CFLAGS_ALIASING
FEARER R 4 brds, T4 python/dtoa.c |
Added in version 3.7.
CCSHARED
T MR R g i in s
B0, -fp1c #E Linux 1 BSD E{#H .
CFLAGSFORSHARED
AR AT SRS I TSN C FRik
, BRINM: $ (CCSHARED) , ¥§--enable-shared I, W A% FEFH
PY_CFLAGS
BRiASK: $ (BASECFLAGS) $(OPT) $(CONFIGURE_CFLAGS) $(CFLAGS) $(EXTRA_CFLAGS) .

PY_CFLAGS_NODIST
BRiAN: $ (CONFIGURE_CFLAGS_NODIST) $ (CFLAGS_NODIST) -I$(srcdir)/Include/internal

o

Added in version 3.5.
PY_STDMODULE_CFLAGS
T FREAR X B SC Y C A
BRiAH: $(PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS) $(CFLAGSFORSHARED)
Added in version 3.7.

PY CORE_CFLAGS
BRiA-N $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE .

Added in version 3.2.
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PY_BUILTIN_MODULE_CFLAGS
iFasbras, FRARMERER Y R N  EAHOR M, Al posix ik
BRiAN: $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN ,
Added in version 3.8.

PURIFY
Purify fiy%. Purify 2 — N AWAARIART .
BNK: B (M)

3.5.3 SEEBIRELNL

LINKCC
TR python Fl _testembed [RRFHIEER: F 4
BRIAHE: $ (PURIFY) $(CC).

CONFIGURE_LDFLAGS
AN B LDFLAGS HMEBE LS . /configure JIAR,

WERARE CFLAGS , LDFLAGS &5, AR AT DAE 47 BRI ENIARB X L(E, il A i il
BB AL -

Added in version 3.2.

LDFLAGS_NODIST

LDFLAGS_NODTST Wil 55 crracs_noprst MifE]. — H23E4T Python N 24 FASEREZSERR R
N LoFLAGS W) —HBA IR Al B (gh-65320),

FRilH, LoFracs AR 2465

o SIS L N T RN ER R . L BURRHEA LRI A RIF AL, Hf H rorracs
WALAT RETERRF UL SE T user- A1 package JZR P Iy -1 itz

CONFIGURE_LDFLAGS_NODIST
ASE LDFLAGS_NODIST WMEAL Y . /configure 7S,
Added in version 3.8.
LDFLAGS
FEREAS ARG, N, WRPEALT AR ER H 5% lib_dir b, A -L1ib_dir .
CPPFLAGS Fl LDFLAGS vt #0075 shell [1){EL DA REAS 1 BRAR AL P g o 11 H SR 22 Jredsi e
LIBS
iR E , TEAERE Python W PAT SCAR B RS AL R 45 EHERR -
Bilgn: -1rt
LDSHARED
AR L
WRiAA: @LDSHAREDE $ (PY_LDFLAGS) .
BLDSHARED
L ZE 1ibpython 4.
PRiAK: @BLDSHAREDR $(PY_CORE_LDFLAGS) ,

PY_LDFLAGS
BRiAH: $ (CONFIGURE_LDFLAGS) $ (LDFLAGS) .
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PY LDFLAGS_NODIST
BRiAN: $ (CONFIGURE_LDFLAGS_NODIST) $ (LDFLAGS_NODIST) .

Added in version 3.8.

PY_CORE_LDFLAGS
T AR RER X G SO A R A
Added in version 3.8.

32 Chapter 3. figE& Python



cHAPTER 4

£ Windows _{& F§ Python

IR RS B AEARIAAE Microsoft Windows _F{ii il Python B} T fEAY 45 T Windows HYFTH

ANETFRZLZE Unix REGAIRS, Windows KA FEATA 52 R G5 L7 Python Fil 2225 k. A4 T il Python 1]
., Z4FPASK CPython [ PAHHEEAS Al 41k T Windows Z2EFEF o X S22 E Ry - gl ) ok 22 3% F P
2% Python “Z2%Eh, AL A LA P RO OFBREER AN R . 38R P RIS N B S L L s ok
Traeds, IHRAL T BT B FFR e AR Hi 2y 5 W) B ZIP LA

n PEP 11 i, Python & 1 U KA~ Windows ~F- & [ 32 F5 (U FR T8 Microsoft #i 4y &b F 5E K 3¢ 5 J& #A
WIFIRAS . XK Python 3.12 S FF Windows 8.1 K HJFHIMRA . WIERIRTE 2 Windows 7 37 HF, W4
Python 3.8,

Windows it TV L2 R RI LY, T LT — & RS s 5

TG AL T W TR AL, X Python YEATALAR 28 BUI0 H ¥ IF A AR, Bk,
Microsoft Store &, J&—/1E H Tz TIARIL, H-6H IDLE s A &K FREL R 5 Python Z4Ei . B
3 Windows 10 B0 R G, (HA] DA RV LR TN SRR AL . B RIL T L (RG2S RS
gl Python L H T H,

nuget.org %% ¢, 7 TR E N R G EH L% . B0 FT#% Python @iz T4, (HANW] 58 H.
WA H P T

Tk NG9 €L 2 Python ByBR/NERAL, T8 A A B RAY B FE 7 A

4.1 EBREERF

411 RELE
P Python 3.12 MR Al 1 F 26 - 32 (A1 64 (IMUAII A WA, web installer (W%22%:40) 2
NG TS, B S R Bl, R T 3 T RTRALLE . offine installer (B52%3 1)
SRR TR AL R, T AE DV B Internet FEHE R AR W 4 S 2 DT R A
SR AR H Ay .

R IR, ATARER DL R A

3=
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&5 Python 2.8.0 (64-bit) Setup — 4

Install Python 3.8.0 (64-bit)

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

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

Includes IDLE, pip and decumentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

Wiﬂd OWS [] Add Python 3.8 to PATH Cancel

R “Install Now (37H[4c8)7:

. & *ﬁﬁ%%ﬁiﬂﬂﬁf)ﬂﬁ (BRAETRZEX C iBATHEIATRE R, BUE WA M 258 A T Windows
44 Python & %) %

o Python 22348 B G ] H s

o & T Windows & Python Jz 7 %5 Y5 HRIEEE — TR 6T 4258
o FRehrii e, MWErE, JH3h#A pip

o WERIEFERF 224 H ORI 3] pATH

o PEETT A2 F AT

VR < HE LT P ARVFRERRE: BRRINIIEE . RO HAE IR R R . AR B
PAAT S B SO0, SRR B e

WER T P 2se, Wik A A" TEE s oL
o TR EER AUV P st v
Python 4422 %] Program Files H 5%
o i& i) T Windows 4% Python J& %) % R%%¢ %] Windows HsgH
LA E) AT DA H] R e
T P T DA G 16 h 5B
o MR, 2R H SRR INE RS paTH
o PRGETT A A AT

4.1.2 fiipx MAX_PATH BRi
[ st Windows FR AR 1 B R 260 A~ 74F . X EIME KT LA AR T o S B R
FEFOHT R Windows H, SRR AT FEFI N2 32,000 A4 o (R ZEEAE TR B3 “F T Win32 1

27 HIERG, BRAEYE R4 HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem
':F‘&ﬁ LongPathsEnabled j':‘] 1o
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XLV open () PR, os BIBRAIK 2 BCHAN AR DN RERE 2 HF 1R 1K B 260 P AF R4S
L W we i v [ S R 5 s L 8
T 3.6 A A A8 | Python S I T XHR B AR SEHE -

4.1.3 Ft Ul &3

ZHAEF UL e il o] A i 2474658 , RVFMAZERRP IRV F 2 s FA 2, miJess i -
ACH.o A DATEAREE ] UT B 00 R 5 EX Se e I, DA 28RN .

T GEE T /2 AT ORER ) IR R

B g

/passive SR PR TR A
/quiet BRE AN S 7R ATART UL
/simple Bi7 1E o il

/uninstall % Python (JGFEHAIN)

Nayout [directory] il | #k i A 444
/log [filename] ¥ H Hie ks CH &

P A AR TR A% 1% name=value , HAEEH 2 0 REAIAFHE, 1 KB EAFHE B4R W]
TR S BB AN B o
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B ik BINME
InstallAl- MR I P2t 0
1Users
TargetDir 435 H 5 FT InstallAllUsers 16£%
Default- KA P2 BN %ProgramFiles%\Python X.Y B{ $ProgramFiles (x86)%\
AllUser- &2 Python X.Y
sTarget-
Dir
De- A 241 S I BR $LocalAppData$\Programs\Python\PythonXy 57
faultJust- INEERE PR AT SLocalAppData%\Programs\Python\PythonXY-32 %
ForMeTar- $LocalAppData%\Programs\Python\PythonXY-64
getDir
Default- Ul HB/RERINEHE X (%)
Custom- = BSe
TargetDir
Associate-  WIRILLE T Hsh4, W 1
Files A B,
Com- FFA oy SRR . O
pileAll pyc o
Prepend- KB AMPA Hx WM 0
Path 2] paTH FHKF .Y INE|
PATHEXT
Append-  KFZREFI A H ZF M 0
Path 2| paTH K .pY ININE]
PATHEXT
Shortcuts MR %%, HEREAS, 3 1
1471 IDLE By =X
In- 4245 Python Ffit 1
clude_doc
In- LRI S 0
clude_debug
In- GRETIF R RS 1
clude_dev . EHEX— M HEFEL
LR
In- 5 python.exe AN 1
clude_exe X34, ZBEILIAHES
FELZEATH .
In- 2 HE F F Windows 89 1
clude_launc Python 2 #) % .
Install- N A B P %R 1
Launcher- & 3 #%. ©® & =
AllUsers Include_launcher
BBE N 1
In- LRI EERY BB, 1
clude lib WX — A REFBUL A
KA .
In- ARG pip Al setup- 1
clude_pip  tools
In- TRPNAFFSHE (5 .pdo) 0
clude_symb
In- 2% Tel/Tk S7H#f1 IDLE 1
clude_tcltk
In- LK E PR 1
clude_test
In- LA AR 7 A 1
clude_tools
LauncherOr &% )58#%. XfFEE O
ﬁ%i&ﬁﬁﬁiﬁiﬁ@ .
3 ;ﬁp o= = v Chapter 4. 7 Windows _t{&F§ Python
Simpleln-  ffi f faijfb %% UL if @ n - (%)
stallDe- HHEEXEE.
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Bian, AR AR BN Python, BERTDA (FEAN4-/RAT >) BEIPA T fip 4

[pythonf3.9.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0 }

FLAVF I P MR I LT A 22%¢ Python (AN NEIAS, AT DAREF DA R v 42 b=, ix
FeSm— AR RIR T, A Feif B E X

python-3.9.0.exe InstallAllUsers=0 Include_launcher=0 Include_test=0 }

SimpleInstall=1 SimpleInstallDescription="Just for me, no test suite."

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

TS TR AT ATE— N 44K unattend. xml (SO S AT AT SO AR AL . I ST R STUR
ERFNFR . (AR, (WERFTRE) ERHENT . (ERSCRRMEIIE, IGZRE T
BRI S BB 5 7 R A [ B 126200 -

<Options>

~

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

<Option Name="Include_ launcher" Value="0" />

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

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

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

414 T ERE

HI TN BRI AR 205 0 P R A7 Python AYJESE N IRINAE, AR LXK LTI RE T AETE 2 Internet JE 4
N T BRI B, ATASG N BT R RERALIE, DAAUE AN SERERA R, 1A SRR AN AR 2L internet
B, MR RA 4. WER, TR EORIER, (B2 AR IAT R a3, )
WHAMZAT BRIAEREAR .

AT ARIRAF AT LA ir DA R 2B A T RERY AL SCIF . THICTR 2R python-3.9.0. exe By TR
PRI SEbRaa iR, FHTE A H s QU H SR DABES [R] 44 SRR A 58 .

[pythonf3.9.0.exe /layout [ % # B A% H %1 J

BT ARRE /quiet BETUOR UL 2R

4.1.5 g =K

%% Python J5, fF] DA 1L Windows i) “REf@ MIZhAE” THESMEMERZIAE. 4 Python 4% H Ii%
B B DR R AT I 2R T

B SRRl SO R AN SN R D BE - R A SRR 2 R O R AT TN 2. TR
BN TR R R eI, BN H 5% B UoX LY, TR BSE e IR AR 5 BB 4% Python,

BSR4 T R B R A T SO, R A R A R AT e S
“EIER” FFoE 4Bk Python, {Hi& ) T Windows &9 Python ja 7 25 BAh, BFE “REFRIPIRE” A HCH

#H.

4.2 Microsoft Store &

Added in version 3.7.2.
Microsoft Store £ /& —A~5) T %45 1) Python fiFRERY, FBEINIER BT, BanH T,

BRI, R A BT Windows 10 B3, Ff7E Microsoft Store i JIJ #2 7 H1 8 2 ”Python
3.12” . WAk et . A2 B Python Software Foundation % 11 273 .
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A &
Python 45 2¢4E Microsoft Store |G 94t . AN BR AT, WIRR A EEIEmIN .

YRESEE , T DAETFRA3E A b 4R 3 & K R 5l Python, B3 Al DATE i A3 /R 45 8 PowerShell £33 Hii A
python KJH3l. MM LAKIA pip o idle HflJH] pip Ml IDLE. IDLE tAEJFAR3CH

A X =AW A A S 528, Bl40, python3.exe fl python3.x.exe PAJ python.exe (JH
3L xR B RSINRE AR, Bl 3.12). fERE-—> T -——> MA@ T, Mk FE %
ek, RS S KELY python HiA . BHUHLR pip Fl idle HIEFER python HIA—EL,
FAIPAME] python —m venv G HEAUPREEH S FF IEH A .«

WMRARE B 24 T 75— DAY Python F-RE IR MR pat &, APAERHEN python.exe I
AJE ¥ H Microsoft Store JARAS. B H2c%s , 5 python3.exe B python3.x.exe .

py -exe JHZNARRAGIIIL Python 222, (HLARSGMI IR A &5 LA 1 2 L.

MBS Python, FEFIIT “BE” HGA “NHFEFRIIRE”, BEAE “JTUR” 4k F] Python, SRS A
WA CHIE . SR ERIZE %% Python R )¢ BRI, (HAS SMMBRAT A e 2RSS

4.2.1 BXI#YiEHE

AR, ARG BEMEE D

H1 T Microsoft Store [i7 JJ A5 B, Python JHIAR] BEICIA X IS5 B AN TEMP FIENFRIEAT5E 25 AD)
Mo MR, BEREAR—IMRARIA . GERVRA LTS I ZAE, W TR B2 e B e 2% o
f£ 32 17 B, Python R {iff Ff H1 45 Windows 3L & Fl i W & 01 1 — N FA A R A<, 4, 2R 3 5%
A% H SAPPDATAS j»] c:\Users\<user>\AppDatal\, n245 A c: \Users\<user>\AppData\Local Bﬂ‘

¥ 5 AR c:\Users\<user>\AppData\Local\Packages\PythonSoftwareFoundation.Python.3.
8_qgbz5n2kfra8p0\LocalCache\Local\,

YRR, Windows K32 0158 H AL SCHIE ) SO, BUE QIR SCHANAEAE , AR [B1R H #1445 Windows
E}i%ﬂ@jtﬂ#c ﬁMﬁﬂﬁiﬁy(3:\Windows\System32 %?ﬁi[]C:\Windows\SystemBZ H@Pﬁ%§ﬁﬂj:c:\Program
Files\WindowsApps\package_name\VFS\SystemX86 [ L.

PRATPAEH] os.path.realpath () FREMEATIAT SOOI LB A2

>>> 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_
—gbz5n2kfra8p0\\LocalCache\\Local\\test.txt"'

45 AF] Windows FEMHERIS, SAFFELATAT A
« M HKLM\\Software FEHURPARVFIH AHERFF S E PN registry. dat XFEH-
o AR A SEAMEAFAERT ) BKIM\\Software A, HUEMELA BAER AP ARIFH .
o LA PRI A A AEH BN P B IR DR R N 1) BRIM\\Software B ARV

For more detail on the technical basis for these limitations, please consult Microsoft’s documentation on packaged
full-trust apps, currently available at docs.microsoft.com/en-us/windows/msix/desktop/desktop-to-uwp-behind-the-
scenes

4.3 nuget.org L8

Added in version 3.5.2.

nuget.org ;&M TRl Python 3185, 1 TAEBCA 425285 Python [ RGHFFELAENANTIHE . B IR nuget
5& “NET i@ HAS", (2 T atmn TR ARG, Bl AR TAE.
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Vi H) nuget.org ZRICA H ] nuget ABGFHE . NHRIFYHEZX] Python JF A& A FORIE £ 2% T .

nuget .exe Ay fT LHAIPAE#EM https://aka.ms/nugetclidl F&E, N, ] curl B PowerShell,
il JH3% T H222% 64 ey 32 (i A Python:

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

PEARRFERAS, WU -version 3.x.y o FHHHRATAM . L, G251 H . BOAR I
T, THXUARSURAFME, WEREA -Excludeversion PRI, WIILAFRRFL S C 2RI E R
Ao T HH ML E Python 22 tools Hig:

# 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

W, nuget WARTI T, WAZ-PATLRBOCAFT A e B iy I . 808, FaliRiTyaE S
WL QERAEMEZ BARE S, 2 CLARGR H ST R4t

7T tools H3gAb, 12— build\native H3., BEHEF— MSBuild J&H {4 python.props, AJ
PATE C++ 30 H il % SRR 5 | Python 22%% . 4093 X 63 B B she 28 i il AR S A S A%

The package information pages on nuget.org are www.nuget.org/packages/python for the 64-bit version and
www.nuget.org/packages/pythonx86 for the 32-bit version.

4.4 THAWE
Added in version 3.5.
A EATIGE — A& e/ Python A1 ZIP S, B BFEAE NI — AN AR —345r, TAZH
WA P EE .

RS, iRAR R OLF) SHPMRSEEERE, UL, RETMRRKEND 2%
PR . BT AR R e gt F LA . pyc ST FETE—1 ZIP SCfb, LT python3.all,
python37.d11l, python.exe fll pythonw.exe, FHHAVKAFE Tol/tk (UFEFA KRB, 0 1dle 4),
pip 1 Python (4%,

O #ik

The embedded distribution does not include the Microsoft C Runtime and it is the responsibility of the appli-
cation installer to provide this. The runtime may have already been installed on a user’s system previously or
automatically via Windows Update, and can be detected by finding ucrtbase.d11l in the system directory.

S =07 A A% el YRR P S R U AT IR — 22 . X BAT IO SCRHR S )L Python 222 AR A
pip A PR C AR, A n] DA/INOHERF pip (S BRI G EUEAT A SIS alw, 26 = VN
AR —R a0 ( “HTL7 ) ARBE, PAEIT 2 N BIFE 1) 1 P S (3L B0 2 i RS A DR B AR e 2 -

AR T A BATH AR B

4.4.1 Python TR F

i Python 4 5 i) B RE P A — @ SR P T ik — 5. AERXMEOLT , AT ASE A SUAAT I 2
A Python MFLAIRAS . MRIBE N IXA ZEN] (REMR, BN REERGZ L), APk
i,
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B & IR AT AT SR R B RS P 52— LB, (O PR it 7 e A R . 0 7 A9 JE 3
BOA W R IER KRR A Python FizdThy: PARRATLAE S, 2 FIMRAE B 0] LASRE , ORIk
PAIERIEAT. FERZEUNGOUT, o SORSIRE P % 55 G R S Y ey ATl RE TR Py_Main,

B TR] B 5 A2 S A A BRSO A A PR BE T S, (PR B A AT S RCE A python. exe BX
pythonw.exe, JERXFMFI T, W IHREFHF 754 Python MIARHSLERAFK, FFHM Ml RETCEfHS
HAIEAEIZ AT Python FEFEE SCHF SEIRIX 43K o

X JE—FJ5Ik, A% Python A HAT ORI R ZEEE, PARRORENTERAR BRI (LM
WEshas, AT ARE T HAUALE, POMTER SN R F Z BRIl 18 E R AR

4.4.2 # )\ Python

A AR 24 55 1) B2 AR e 8 8 o BRI S IASTE =, A Python B AT DAL H Y. Gl
1 RE PR AR AALAAD , BEEE ] python. exe BEHEMI python3.dll . JoiBeMbfh
UL, R B BAT AR 45 21 B R PP 2236 1) 1 F SR gl /2 PASR S T AN 2K Python iR 2s

SRR A, T A BT AR, ORI iR Z AT Ml f i R B e 5 0,
(R A S BAT HORI L2258 2 1] A IRAR X 51
4.5 EHHESHE

B T ARER) CPython KATHUZ A1, A —SetL & FHMINREMIIE M L. PAR @B TR X - Z s i 41
2

ActivePython
BAZFERAERN LT, S0k, PyWin32
Anaconda

TATHIRFERE (40 numpy, scipy I pandas) Fl conda {45 3#E .

Enthought Deployment Manager
“F—M#Y Python BRI AT Bl g

Z Hi Enthought $2{}t 1" Canopy, HELZ: - 2016 450 En il

WinPython
FiE T Windows FIAATIR, H& T RGO ER~UMTA.

THVERL, XL T REA 6 5 ol A Python CHAE , H HA fiA%.0 Python [ BAAES 532 F -

4.6 BigE Python

T A S5 7 [EHE AT Python, T DA EAE Windows H B i —SEERIAPRIIAL Bt SRR PR
HET AL E PATH Hl PATHEXT A2 BRI, (HIXOUE T THRRA . 2R, aREEEEN 24
JRANHY Python, 2% FE{# & A T Windows 449 Python 2 #) %% .

46.1 M5 RENETE
Windows FVFLEF F 1% B R Ge g ok AT R8s i, N A iy A B s A P BB A
B BB, A ORI set il

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

LIRS R O I TAEIRE S G P AT Ay &, I L, diZed il & R sh i ALy B A
JPHR AR B L

TEH 75 P IS B P RO (R e, RVFETT IR s S RIN US IR 5456055 python. exe [
FSRASMENIF kR AB L AT S0 BRR 3 IR A AR Y Python (4 177 ¥4
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FOKAMBUCHOARRE AL B, W8 THIR” R ISR, S3TIFRGBRIER HA A %R E,
NG T . FEMEHES, AT PASI B S PR RS A . HHMRGA R, SRR
X RALEAT FERR 5 (EPAERR AR ) o

O #ik

Windows 2 il AR BHERIBTE R G B 2 5, X ATRERTEIZ I pATH I SEEIMER .

PYTHONPATH S B Python RYFIA IUAE AT, PRILERARE S i i B2 R0 & 5 Frfy © 43 /Y Python
MA AR RS, IR ZORARCE A .

J

& B

https://learn.microsoft.com/windows/win32/procthread/environment-variables
Windows H ) BR5 A B ik

https://learn.microsoft.com/windows-server/administration/windows-commands/set_1
T Im e SRR AL B set figd

https://learn.microsoft.com/windows-server/administration/windows-commands/setx
T RAME BRI AL R setx A%

4.6.2 & Python T[Hi 1T304

AE 3.5 AR K AEAR .

I8 T8 B 3h B2 Python fERFESHYTT UGS BATI Z A, HEAT RERARAE Ay 3L R4 88 Python, 22357
A — AN DAUA R

TEZHERETFHIE—TL b, ATRAEEARIC A “FF Python R INBIIMEAS 57 (3R, DAGHZCRAR 7 RF e L
BININE] PATH o BERINT scripts\ CHRANME . X AVFREA python Kizf R, I H pip H
FTUZERF. Ft, @A G T ERTATHAS, S5 447 0.

WARAE TG AR LRI, MR AT A HHaf T &4y, w8 “Bw” HEHE. 83, ST
g R E IR O ET MBI paTE . (8FFEF Python “Z2%& H SRS % paTH AR R, 1%
WESHAMLH A0S 0. ~OARRTREW N UR (BETW N H ELAHE) ¢

[C :\WINDOWS\system32;C: \WINDOWS; C: \Program Files\Python 3.9

4.7 UTF-8 &=

Added in version 3.7.

Windows {7598 I (& 5t A i 4 XA R G800 4 i A% 5K (ANSTAURS 5T) . Python {1 I B AR SUAS SCAERIA Y
%= (B locale.getencoding (),

XA RE 2 T AR A, PR PR R RTR 22 %0 Unix R 45 624% WSL (Windows Subsystem for Linux) ™ {2 fifi /i
UTF-8,

YRATPAGE 1] Python UTF-8 ACKRFERIA I SCA 4 i A% Uil UTF-8. %5 ] Python UTF-8 L nT DA i
-X utf8 My Tk, B pyTHONUTFS=1 IEEAS &, W& pyrronuTFs T REWMA S UTF-8 =
FHSFAM T X EARSE S T RNAMERIREAS & .

24 Python UTF-8 #L:5 I, ARABIR T DA i "mbes” Hrfifith e (i R Ge b is X (ANSI AU 57)

TR AN pyTHONUTF8=1 B BROIAFREEAL BERF 2 PN IRAY R R BrA Python 3.7+ W [T o AISRARA LA
Python 3.7+ [ TSR MBI T R GE i R AL iAo, I RE BB I I PR S R 1) —x ue e r ATk
I,
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O #ik

R EA = 1) UTE-8 £, Windows fiit ) Python & 7E AN 175 L Hh BRIA 6 ) UTE-8:
o ¥l G VO fIEHRIE VO (4 WL PEP 528).
o LA X (S PEP 529 T fEH).

4.8 &HF Windows By Python 5z/23%
Added in version 3.3.

HF Windows ) Python JE g @ — DS HIRERF, A E CAIHAAT R Python AR . B AR¥FIAS (H
A7) HERHEE Python MUASHY BT, FFREE (LI PATZIA o

5 pATH ARRAN], B B IR R B £ G Y Python AR B R[] T4 PR AN R AT AR
FRETIAHER A B BB 2R A .

BBl R 2AE PEP 397 HH8E N .

481 A7}
M&EL1T
TE 3.6 WiUAS B AR .

4= JRi2 %% Python 3.3 K¢ B 3 fRACRHE B s #s BCEAR Y paTE [ JRahARTF 5 A 7 B9 Python FUAR 2T,
R I 22 A B AR TG e S0, B R s AR 2 S v ], T E A R R S R AT A R S

[PY

)

MR K E 2R FORT AR [ Python B )52l - BRI PAIEFR I, I HAFEE AT Hifthay 47250
HAE AR EF] Python,

WSR2 T 2 AN A A Python (1, 3.7 F13.12 ), #5£31:25%) Python 3.12 JE3) - 415 %= 5)) Python
3.7, Zidfnd:

[py -3.7 }

AR AR B B 22 1Y Python 2 (EGHTIRAS, I bA T an s

CE |

WREEDI AT R, R GUA R R s

operable program or batch file.

'py' 1is not recognized as an internal or external command, }

Tix fp2:

[py —--list

/R HTE Z%E Y Python fiUAS

~x.y ZHJ& ~V:Company/Tag ZEMRIEIEA, B ARIFIESRE—MFFE R Python 2171, HHEATRER H
T python.org PASMBIT LA . ALAMTEENE PEP 514 JEATH M s TR 2 i RO B . ——1ist aird-ff
S B -v: A% s T

Y -v: SR, 475 Company KFHEIEHE IR 2K B iR IZ TS, WAL E Tag RfiEEk A Br
ARSI A IR S OER 4 Tag:
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# 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

SRR A (-3) 5 AR B %0 Python KA IIZATIN , MIARERHAL N K I (B2, 58
A (=72 3) MR R AL ATRA BT o

Company J&7E 5E B AP _F AR/ NG AR 7 XA TICHE . Tag W@ 7E 52 8 EAF 5 sl 28 _ AT IThe,
HARPHT T AR S S0 R AT . ORF AU v 3.1 PUfiE 3.1-32, {HANPEHL 3.10. Tag @4+
HAATHET (3.10 3.1 D), (HE# S CAM TR (-v:3.01 FFAULEL 3.1).

MEEHIRE

Added in version 3.5.

WIR JF S AR 7 iz 17 A BB Y Python AR, JF OB HAERSE (A5 HE P2 61 B venv 553 2% 418
virtualenv LH) ATIHEPRES, MBI RF21T B IIFREE RS AN 2 2R . BhafT4 R
%, WEH RIS, 5845 4R Python A .

MEHE

1EFRATEE — K Python JiIAS - Q7 —444 4 hello.py IS, HPEEGATHE

#! python

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

M hello.py FIT7ERT H &, $ATPA R4

[py hello.py }

BAZE R F fHiY Python 2.x ZREHIIA S CATHN R . BRI S— AT ON -

[#! python3 }

PUAE BRI A 2R FT BV ST 1) Python 3.x {5 L. 40 B Ay 4T/ Bil—HF, AR W] DASE BIAf b e
ZIRFE“E};J;‘%{ 1%&%5‘2%%T Python 3.7, i 228F 5 —1T80 #! python3.7 IRAARM S FEFTEIN T
3.7 AR .

R, SREAMAARE, P “python” KHi I 4R Python 2.x MRGFIRAS . X220 T 1) 52
Je3feAs Unix, Horbiy4 python il # /24 Python 2.
MITHEREX

LA RAZARE I 2 5 Python SUIF (B .py, cpyw, .pve SCF) AHKER. XERE 2 Windows BT
RS OB Horh— NSO, R SRR, R T DA s R ] B TRk A 5 G R Y
A o

DR F 2 A2, B E BN I LA 235 21> Python fitAs, BARHUR TS —F7HI N A

4.8.2 Shebang 1T

R BIASCIREE—ATVA #1 TPk, WUFR g shebang” 47 Linux MIHAIE Unix #E4E RGEHA M AT
APLSCRE, EATEHAEERG LR 2 AT AR . X4~ H 30 &% SLi/E Windows _EXf Python
A AR A TR, BT A7 B R TENTRI B .

N7 #ei% Python A< Hhff) shebang 477E Unix F1 Windows 2 [E]#54H, % Bzhas k4% Rl mdokis
ESAT RS . SRR A 42 -

4.8. EHF Windows B Python 5z)2% 43
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e /usr/bin/env
e /usr/bin/python
e /usr/local/bin/python

e python

B, AR MEATT IR —1T

[#/ /usr/bin/python

1

The default Python will be located and used. As many Python scripts written to work on Unix will already have this
line, you should find these scripts can be used by the launcher without modification. If you are writing a new script
on Windows which you hope will be useful on Unix, you should use one of the shebang lines starting with /usr.

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

Added in version 3.7: A python 8% 3.7 JFUG, WILAEIE™-64” IR 64 (oMA. MANETT DS R
A BT TR YR A S (] /ust/bin/python3-64).

TE 311 RA K AAET:  “-64” JSEUEMTH, BHAESWAN MM E N 1386/32 FLAIAHY" . 23
SR—FHERIFRE, TEEBTH -v: rac SHOTHA 72 BAITRAE

shebang 17/ /usr/bin/env JEX BA —PHSMYF A EYE. FEA KT 210 Python fEREARIS, TP
FHE PATRE Y H 5% pata MR S5VERSE — DS 8 AR 4 FRAHIEECHY Python A HHATAR ¥ o 33X X B
T Unix W paTH JATI KD env FEFHITH . WRITCERE G env a2 G R — DS HOHIEECAY AT
HUTRLRE, 2 020N python JFKHY, BHFREDH BB A A FOREAJAL B, W] DA B BREES it
PYLAUNCHER_NO_SEARCH_PATH CHEE(E) SEBkid %t pata IR,

TR PE R SRR AT AT — N FH- S BUSATRAE B B . INL A 1) [commands] —F7 AL K. XAl
JHR AR ZR GE R AT B SRy AL BRI iy & A4 Y A4 R i — D B 240 (TEH 5 U547
WA PATRE R AT A Z5A% ), RO AR @ % T AT RS PP sE B B A (FE.INT R 88 B PR S 40y
PE RS B —R s ) -

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

ARAa] 2 H PUAE . INT SCHE I 6 D HB 20 247 Windows T TR 16 26 St il A X6 6045 B A SO i H S
AT . XX Windows % &1 BIA KGR 7 (68, B0 by 228 28 AR i B AS R A7 85 Unix KUK 1)
shell %;ﬁ&fa?ﬂ@o XEEEEENT AN LB S, e DMEEZ NS, FEEZ RS E AR B4 DA AT
FEImS5.

4.8.3 shebang {THYSH
shebang 1734 1] AFE & B4 3845 Python R HADBETT . 240K UE, ANSRARAE X AL shebang 17

[#! /usr/bin/python -v

-4, Python ¥ DA —v HEI0 550

484 BHEXL
@it IN B EY

)t Bl 2% RF 18 R W ASini SO LgiH PN HEFHEYEH X H py.ini (SLOCALAPPDATAS
$env:LocaldppData) A MJF BN A ITTE H R H I py. ini. [AAER).Inl SCHE SHH T IRahgsng 45
&7 AR (B py.exe) fll ‘Z 7 FRA (B pyw.exe).,

SRR H ST AR B A E SCUE ST Rl AT SCPRSS L ind SRR FE L, IR X SR SRR 7 55 14 119 ini
SCEABA ST ALRAY I ] DA i 1% 4R ini SCPFAPI a4
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B X EKiAEY Python kg4

FERSLERGOUE , ATLAfE A & L S CAR IR EART,  PASE S iy R VB4 Python AR . AR FRIE AT LA TR
ARSIk, ATDAERREER ) MIUORAGIHIAF. BeAh, wI A RIN™-32" 5 “-64” RAFE 2K 32 fif
b2 64 (7LHL .

B, — shebang 17HJ # ! python FP{% A AR ESRF, 1M #!python3 H—MRARER, ©HIGE
A FHAR

WRAE G A BRABRESRF, WA DA E 5L AS & py_PYTHON DASE & BRIA A B EAF o AR A%
B, MBS, %A BT DASS B BB S iy A TR R AT A, Ebanm3”, 73,77, 73.7-327 5(73.7-647, (i
HERET-647 HET NS T Python 3.7 B} B & AR AL 1 IR Bl - )
WA REBNR AR E4F, AT PABEE R4S B PY_PYTHON{major} (HH (major} 2 LIAIHAIERI2Y
Bl E AR ERT) PATRESEREIUA . MR A BRI, JEshae Rt B 2234 1) Python MUAR I
R R AR IR B B BopT R B, RERBRARIIE, (HIZMRCAS v] BB /1% R 91 5o 22 I AR
12255 THE (major.minor) Python fiUASH) 32 Al 64 viff) 64 i Windows |-, 64 {7RASKHIA LR 1%
XF R RE Y 32 71 64 £ S BUER 2 QN itk -- X F IR sh A2y 32 (A1 64 (ER 2 IERAR) - W WA, 32
A7 SR SRR R 1) T AT 48 E UAS Y 64 {3 Python 2235 . XRERE AT AT B sl #8094 70 . HAHE PC L%
BT WRLERRAS, A UL (B, AHITE 32 75k 64 AZHUARR) Python FIAH I Y 5 sh #4275
R ERE ). W LR, W DAYERCASUERAAT A T RERY) “-327 B “-647 4R IAT N .
i

o WRVEHE R EF FELLIN, f72 python Fll python2 {5 F 2238 i BT Python 2.x %N fird python3

5 S50 42254 1 Python 3 .x.

o 4 python3. 7 ARANSE LTI, HANRAEEEIEE.
o QN5 PY_PYTHON=3 , 54 python Fll python3 HRFHE H B & 44 Y Python 3 JiUAs .

o WM PY PYTHON=3.7-32 , fixd python FHH ] 3.7 1 32 fisEPL, TMifird python3 B4 i 4
#1 Python (PY_PYTHON FRAE AP KT € T E ZHA. )

o UNR Ppy_PYTHON=3 H PY PYTHON3=3.7 , fii2® python Hl python3 #RREFHIME A 3.7

BRIMFASEE AL, 38 T LATE R SRR B ) 54 INT SO v i B ) A B o IND SO R0 R [defaults]
, BEAPRRFSBCA AT py_ ARSI OFHER INL U PR BA A R RNG ) o) BRI
A B 5 INT SO N A

|

fian:

o W PY_PYTHON=3.7 % [[] T-E & AN AR INI SO
[defaults]
python=3.7

o HE PY_PYTHON=3 fll PY_PYTHON3=3.7 fI24 T &AL F AR INI S04

[defaults]
python=3
python3=3.7

4.8.5 ZHf

AR AR B PYLAUNCHER_DEBUG CLiR'E (CAHAEMIME), B3l RHE W ST B3 stderr (BI4EHIS) .
W5 E SR B MBI BEE LR, BN Y ARVFRE R CWUE LR Python YRR , 4358 IUAS gl 9l 1 4% A
I8 T HAT H bR Python [F)5EBRin 47 BRI 2 H brse T IHFE L

4.8.6 RKiz1T
RIS AF f PYLAUNCHER_DRYRUN ELIEE (CHAEEAE), BEah#iiim B e Eairims, (A%

JEi3f Python. XX AH BT IS Bhas AT A8 5P B2 3 Python (9 T HARGIRA AL . RS A
B bR AESD ) iy B2 A UTE-8 Regmfih, PR Hl & T RETCIR LR TE e .
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487 HREH

WIS AS B PYLAUNCHER_ALLOW_INSTALL CL&E (CHARMIME), T iK% Python R A% AT 2284 {H
A PAFE Microsoft Store 3575, Hah# i e E . XTREFHEH Pl 3e Bk 52, AR AT RERS ZEFK
BT .

HANEY PYLAUNCHER_ALWAYS_INSTALL AR ¥ S EUS sh 88 Bg 221 %¢ 2% Python, HIfHE E LMk 2] .
XEEEH T (GFHNY 45 PYLAUNCHER_DRYRUN —EfH ] )

4.8.8 R[ETH

Python JE##% AT BER I DA R HIIR S . AR, BOAEMINEAT DARHX 28R 155 Python 78 B fYiR
(LR 5

RIS S FRRAERACH P A, 9 BAUEES % . B T A BT PASMECA oAt A T AR B 3
il XLEI H I DAZ BRI T RE 51 Hh 1

AR B #Hk

RC BAD VENV_CFG 107 #F| T pyvenv.cfg {HHCHIIR.
RC_CREATE_PROCESS 101  J53f Python 20K .

RC_INSTALLING 111 a8, HadHEEEENEENET.

RC_INTERNAL_ERROR 109 RFIAREIR . IR 4.
RC_NO_COMMANDLINE 108 Ty MIEVE RSB G 21T .
RC_NO _PYTHON 103 JEVEEN TR AR A o
RC_NO_VENV_CFG 106 ¥ pyvenv.ctq (HEAHKE.

4.9 EFER

XLETERELATEANY Windows HEREXT sys-path-init HHATEAT 74N FE.
UHAEF] _pth XIFRE, sys.path ZUMTLE Windows FIHFERY:
o FETFIRIE, BWIN—DAH , %A H XN T4 ETH 5%

o WSRIIREAR R PYTHONPATH AFAE, QAR E & WPrd, W FRSIMESLH . R, 7 Windows
b, AR E AR 5 A, AR T IREN# AR IR R I E S (c:\ %),

o HANWYT N R R B AR BT DA FE N T B B[R] B U i E) 3 F % BKEY_CURRENT_USER I

HKEY_LOCAL_MACHINE 4} % Ff \SOFTWARE\Python\PythonCore{version}\PythonPath H1, DA
O350y BRI BE R A VR BB TR S 80 B R N 2 sys . path 1. (IETEEITA
CL NI LA Ll HKLM, - R Ik HKCU 3@ i k=5 )

o WERE TR & pyraonsomE , NWPRFHAERE K “Python EHRK”, N, = Python W H#AfT 304
AT E 467 “landmark X" (Lib\os.py B pythonXY.zip ) PAEWK” Python FHF “ 0
R4k F| T Python T H 5%, MIELTZSCHIe kA 3 1T H AN sys.path (Lib, plat-win %),
0], %L Python B%A% 2 MAFAEAET M2 H ) PythonPath #4351 .

o WISARANE] Python Home, A $8E pyraonpaT IREEAS &, I HARABI MR, W B A
X2 H P BAARSES (Bl . \Lib; .\plat-win 254&),

QAR S AT AT SO S A B T AT S B H S 4R E pyvenv. cfg SO, WIPATRAE(RIE I -

o W home B— Xt HAE, I H pyrroNaOoME RPEE, WIFEHEWE GG A7 B i A LA A2
AT SR AR

eSS AT SR
« 817 python.exe , H(: Python H PR HAib.exe (ZZHMA, BUEHKH PChuild Hik) B,
MM DA, TEZARENERT OB, IR RIBEENR PR AL BRI AL
« 4 Python LA 1ET — A exe (ARMH R, ilid COMRASE) W, FAHEWH “Python Home”,
PR Tk A ENERAZ DR . IR SRR PR A« AR P B8 AR
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o AR Python HAFIERY T HFIF ARG HEMRME (Feh.exe, —SARRAFRAREE), A
IREATEN—FA A — LB A A B AR B A

X AR LEAEEEKF Python SRR LY AR P S AT BN, DA EEBCRFB 115 HAt 22 e 5 -

o WA PAT ISP _pth O, HP S HS . XM Z BRI A O Y
BAE, AW site , BRIFFIHE import site .

o If you are loading python3.d11 or python37.d11 in your own executable, explicitly call Py_SetPath ()
or (at least) Py_SetProgramName () before Py_Initialize ().

o JERER/ENESE PyTHONPATH HAE B EI3E A W AT python. exe Z HiE PYTHONHOME |

o WURGARER T BT A (B, AR —AiF AMITEHEISAT python . exe Y4 RHL) , 5 Hi R
B2 H P AEAE landmark SCHF (Lib\os.py)e (HER, 1 ZIP SCHFHRORSAGINEZSCHF, Haks:
I3 IE 1 fir 44 149 ZIP SO )

XELREH PR R GEVE BB 225 Y SO S ASET-5 B AR P ARG TE — R RO bR e PR R AS . 500, T g
SAEME R R e B B MR, S — DO R, DU AT REII IR 25 2 2 BT
P Pt A A AR B AR S0

T 3.6 JRA K AZEH: IS - _pth SCPFSCHR M pyvenv. cfg FIREER T applocal #EI.
TE 3.6 HUAS AR AR T 24 5 n] PAT SO ELAEAH SRR I pythonxx . zip MEAIHEMIAREY) -

H 3.6 it 7 H: 7F Modules (A4 PythonPath) FHIIEM FE P IEE MBI DL F importlib.
machinery.WindowsRegistryFinder § A . F£ Windows | A FR#SAF 3.6.0 N H A = |, (BAE
Y n] e F T B HIRNEF] sys.meta_path.

4.10 BfinnfEiR

4G Python 1) H AR AEITA 15 thE W AR, {H/2 Windows A — SRR REM: . FEARIE R R SMERER A —
SRR A Fr BAE (0 A X Sege

BT Windows [FRERLHLC S AE mswin-specific-services H1,

4.10.1 PyWin32
Mark Hammond %5 #] PyWin32 g —4H il T =2k Windows % J& S Rk . X FEPA RS T A
e Component Object Model (COM)
« Win32 API {1 H
o M
o HFHE
e Microsoft Foundation Classes (MFC) user interfaces

PythonWin J& PyWin32 [y () — 47w il MFC W AR . B2 — AW B4Rl A IDE.

S
Win32 How Do I...?
Tim Golden 3%

Python and COM
David 1 Paul Boddie 2%
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4.10.2 cx_Freeze

cx_Freeze Y Python Jil A~ i o] $04T 1) Windows FEF (*.exe ). MAR5E BIIEAEG , MREER] PASr &
PRI FHARE 11 JG T3 ) 4% Python,

4.11 7£ Windows _k%5i¥ Python
gn%m@a CL4i i3 CPython, T e B2 SRR JE AU o ARPT AN 8 AT IR R A RS BOZ A T A
B 25t

TEARTE A5 Microsoft Visual Studio A P ZAIH S04, B2 H FHEE ) Python A 4%
o KB TF peouild HEH,

FiFT PCbuild/readme. txt PAFRECH XM SRR —KEE.
B XY R, #5207 building-on-windows .

412 HhFE
Bi% Python [RITRIE, R FUARI M IF—SET6 (THIIPEIFZAR). o PEP 11
TRRBH R SR A .
+ Windows CE [ Python 3 i R 2 (M£3O,
+ Cygwin <htups://cyawin.com/>"_ TS TFF UL T 5% ‘Python ARFERS HYTIRE.
B XRAHTRFLAERITF RPN E, 21 Python for Windows

48 Chapter 4. 7 Windows _t{#H Python


https://cx-freeze.readthedocs.io/en/latest/
https://www.python.org/downloads/source/
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https://pythonce.sourceforge.net/
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1£ Mac _E{# A Python

=4

Bob Savage <bobsavage @mac.com>

247 macOS 1) Mac _E () Python 7£ J5UU_I 5 HiAth Unix *F-4 11 Python R ML, 1HA —LL&ANKERE
WSROI %315 (IDE) FIALAE PLEHE IG5 1 o

5.1 xEFn<3E Python

macOS {4 Z7F 10.8 2 12.3 it P i T Python 2.7, ZHARM Python [ 3 4248 o#i iU A< Python 3. A HL
WAL T 24 Fi ¥ Python “universal2 binary” #gih, 0] LAYE Mac #3872 Apple Silicon F11H=, Intel AbFEZE
FIRAETT.

PR R B ARV A

* IRfY rpplications SUPFJEAF A —4> Python 3.12 CfFk. RFFERXHALE| IDLE, E24/ENE
J7 Python KATHARMELL G/ (9T % FF8E; PAN Python Launcher, Efi5{4LHAE Finder XLy
Python IS #4fE

. #/I\ﬂi;’;@ /Library/Frameworks/Python. framework, E@?ﬁ Python m?ﬂﬁ?ﬁ{#ﬂ]ﬁﬁ o 2{"{%%%}—‘?
FRUEAT B RS shell f4%. H1HIE Python, {RAJDARSERIX =AW H . #54—4 Python A[HAT3C1F
HIAFSEERELE /usr/local/bin/ H,

O #ik

7£ macOS 10.8-12.3 |, Apple $#Z it 1) Python i 45 ¥4 | 22 B 4E /System/Library/Frameworks/
Python. framework ffl /usr/bin/python. YRR 4B BEHBRIX LENZS, BN EANTH Apple 12
H 1 Apple B5E = HRAE A I UIARARIESREM python.org 4248 HT 1) Python JiiAs , IR AR
ﬁ*ﬁigﬁgﬁﬁ\ﬁ [l {EER T F Y Python 2238 i,  FRIHCAR ) B8 AR R0 VR 5 AR AR B T ) 4 VR DR — 3L
e dEHEEEN .

IDLE @ f%—> Help 3¢, FuiF4R17 1 Python SCIF. AISRARZ5E4H) Python B FHR AR 4 T4 Fd 1%
SO AR o

UNRARIAGE HiAt Unix ~F- 5 _ERY Python , AR AR %I4T KM Unix shell 5247 Python BIASAYHEZY o
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5.1.1 n{aiE51T Python BIZ

14E macOS _E A I"] Python ()54 =0 &t IDLE £ T A BR85S RIDE #5745 )F-7E IDE iz 47 i fifi
Help 3,

WARARAEA Terminal % [y 424 78 Finder Hiz 17 Python JHIASHR A /R ¥ 5675 2 — N miB 25 R B8R i JH
A . macOS H i T 2 MriER) Unix fir 217448 4% , H 35 vimnano QSRR EL—NTHH Mac XK 11 4
3%, AR H Bare Bones Software ) BBEdit (£ I, https://www.barebones.com/products/bbedit/index.html)

B— PRI EFE, °F TextMate (2 https://macromates.com). H A 945 25 155 Macvim (https:
//macvim.org) il Aquamacs (https://aquamacs.org).

LN B TIAS, W45 A file:/usr/local/bin £ T shell #8722 f4 45,
M Finder isfTVRIMIA, ARA M 12EF%
o JFHAEIRE] Python Launcher.

« {%F% Python Launcher { }yiiiid finder Info & IIF]IF A (BATAT .oy BIAR) FONGE & I ERIA
. I#EJ¥ . Python Launcher A 2B TR AN JH2h 2. WA AR BIR AR
AP A S e, sl fil ) K Preferences S ERIEAT 42 R BEEAC

5.1.2 iE1THER S maIEAR

XFFIAMCAR 9 Python , A —NFHEE R macOS Rk M : 5 Aqua 77 HAEBESR A5 BORE 7 (Hm)Th it
R GUI LR ) S5 ARFIRRY 24T, 1] pythonw A J2 python RJHENIISHA .

1T Python 3.9, 7] PAf#i [l python B # pythonw,

513 BE&

macOS [ ) Python 1 i A Fr Ut Unix 3548 g0 pyreoneATH, {HJZ M Finder 5 3 AR P ik B
X AR R AE AR HERY P 2 Finder 75 5 3l I AN £ B IURAY .profile B .cshre. YRFFELIE— M
~/.MacOSX/environment .plist. F[EHZ I, Apple ) Technical Q&A QA1067,

A K24 Python WEEZAEE,, WS« 53509 Python & —77.,

5.2 IDE

Python [fi# TARU#ERT IDLE J1 & 3145 . W] PAYE https://www.hashcollision.org/hkn/python/idle_intro/index.html
B —fmA XM IDLE (/47 .

5.3 RI&EM) Python &

AN ELRS E Python Packaging User Guide

5.4 GUI {32

{itiJi] Python 7£ Mac _[#47# GUI W IR A 2 k.

PyObjC Z—A~%1 % Apple i) Objective-C/Cocoa HEZE (1) Python 457, ZHEZLE KL FAL Mac I & i it
fih. A 2 PyObjC ({5 BRI AE pyobjc & .

FRUER) Python GUI T H A2 tkinter, ETHEFE0) Tk THEAL (https://www.tcl.tk), Apple H4 macOS
41T Aqua JBUERAH Tk, HLERTAUA AT AM https:/www activestate.com T 80HI%E4E 5 401 BAMIEA
T tafr=: a8

A VP2 HAh macOS ) GUI T H AT n] itk
« PySide: Official Python bindings to the Qt GUI toolkit.
« PyQt: Qt Ay {1 Python ZFE .
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o Kivy: R R S & 15 GUI TAA.
» Toga: BeeWare Il [ f—07); SCRpSETAN. F22hitss. Web MIEHIG M -
o wxPython: —FCZ R HERAE RGBS 5 T A,

5.5 9% Python TR

H—Z5) T B AR Python FCRLHEA T K 75 14 I AR -
« py2app: % 5T Python i H 612 macOS . app & fF4.

o Briefcase: BeeWare 1l H #)—#43; — @ RFAE macOS A . app B, IFREEHIZ 2 FIAIE
HEFEu T,

» PylInstaller: —c id B B SCPF sl H A0 il R Aiie s 51T T A

5.6 HhBTR
Pythonmac-SIG if’+511# 2 Mac _I- Python Jil ' RIJF-4 ARG 7 S Ve

https://www.python.org/community/sigs/current/pythonmac-sig/
H—AE %R 2 MacPython wiki :
https://wiki.python.org/moin/MacPython
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YRAERRFNE R IT 23R

l fazﬁg Python 4 i 5 AR MIT K IMGE . KR A A OT & BRbE S RRRIAmse, I T EA
PEP 8 {45,

15171 Python Editors F11 Integrated Development Environments PAZREUSE 331 3,
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APPENDIX A

RIEXFERE

>>>

Python % FAEA R ABRIAPL /R FT o Gl T ATE REAE AR PP S BT AR s B R B 5

HAAF AL

2to3

o M AFAIER SIS, ARAE—XIILIR 22 e (6. s . RIESEH=515)
W, SRR E R MR 2 J5 . 2 Python [ ERIASR/RAT

e Ellipsis Wﬁﬁﬁ:o
X — 22 Python 2.x fURS %4464 Python 3.x MG T H , @i A6 A RS Rk I AT A+ > Ab
PRAER AN e )
2t03 FIFRIEIFE N 1ib2to3; AL AL K Tools/scripts/2to3, ), 2to3-reference.

abstract base class -- fili% k%

MEEL TR ABC, EXfduck-typing BI#b7E, BHEEET —FE SR O RH =, Az N HEAbR T
BN hasattr O RAFE TAMBCE PR R (FIAEEH BEAR ). ABC5IAT BT, X
RIHFEGK 5 H A2, HAMIBERE isinstance () fl issubclass () FrAAT: TENL abe AR .
Python 7% WE R ABC I T SL RSG5 (FE collections.abe ), 5% (FF numbers
B ) i (FE do M) . S ABREAMEL (FF import1ib. abe BIHH) . ARATPABIA abc
iR E H 2y ABC,

annotation -- Fxil:

KRB A B KEtE. REUESEERIEMEMIRS:, B2 £ 200241 R .

SR AR B bR B A TR T R, HAeRAR R SRR R B AR 2 o IO . ST R
E{’\J __annotations_ fﬁ?ﬁﬂi}%ﬁqj o

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XTI A NLH. BiES I
annotations-howto | (s F AR 1Y i S0 Bk o

W

argument -- 5§

TEYH FH BR BN % 4 function (imethod ) WM{E. ZHor Wik

o RHEF A TR BOR I PRI AR (B0 name=) SCEAEN W ETERTHATA ** B97
PCHLER A 25BIRUE, 3 1 5 FEPA X complex () BT I BT K7 S 4L

complex (real=3, imag=>5)

complex (**{'real': 3, 'imag': 5})
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o EEAH AET RETFSHSE MESEOTH T 2800 RKIT 3k VAL S5 A 1l i
WA > Witerable BLATCRBEA . 28BIRAL, 3 71 5 FELA TR Hy @ T8 S 4

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

S LR B PP B A B, 7 SRR 2 L calls — 45 BRI, BTk
SR IR AR — B RO 2 OB XA R 2 Bt

7% Wparameter REFZLH , H W ZHGESHIX AL PEP 362,

asynchronous context manager -- 535 | N 3p8 7S
PR SR X _aenter_ () il _aexit_ () KR async with {4 P IFREEE TR .
1 PEP 492 5| A,

asynchronous generator -- 525 1 ik 7%
IR [BME K asynchronous generator iterator IREL. B 5 async def F XMWMERERFEML, AKIE
ZAETEME vield RIKADZ A —RINATE async for TAFRHEHIE.
WAREE 218 7 A e R AL, (BAERSUE B0 NI AT e 2 4s 7+ 0 £ R B R R E . WRTEWE
FERERE S, AP RAEE G

— R AR R BT RS await TR EH asyne for LI async with 5],

asynchronous generator iterator -- 5335 2 ik 2% %03
asynchronous generator pRELIT R IRTS o

BEXS R & T asynchronous iterator, 4§ [l] __anext__ () Jr ik I 2R [l — AT SRR ORI T 5+
AR AR R R BUA BB R — > vield ik

BAS vield IGHFEHFAEE, ICESHIMEPAPRS (3R AL oy 58)) . 4% 5+
A RBEREEN _anext_ () FrR B HA T SRR GG RREZ I, BB TFOLE 4R EE 3
7. =0 PEP 492 1 PEP 525,

asynchronous iterable -- 525 0] %04

—/NATPAFE asyne for A IRTS . MFEIT B _ aiter_ () JEaREl—Aasynchronous
iterator, F§ PEP 492 5| A,

asynchronous iterator -- 525 %03
AT _aiter () Ml _anext__ () FYEMIS. _anext__ () AAUEE—awaiable 3
%o async for XML RPIENIFN __anext () JEFTR B W] E AR EH B HG] & —4>

StopAsyncIteration 5pdF. H PEP 492 5| A,
attribute -- &1

RERB|— MR, A S RIB I FRRT o 2R, WERXTGE o A RIE a AT
LA 0.a KBITHE

WX R AV, FFRPEE SR identifiers (Y AEAR IR A AR HAE— AR BB R 2 T AR, Bl an s

setattr (). XFERYEMRFICIEM S-S 2k A0k vim , M2 Al getattr O R,
awaitable -- W 255504

—AAHE await FRX ARG . W PUEcoroutine 32 B __await_ () FHEMXS. 1

PEP 492,

BDFL
CR BT ZEMBRE WP SC4EE, Bl Guido van Rossum, Python )65 % .

binary file -- —JEH] Sc 4k
file object BENG TG F 7 A0 af %o T E I SO TR DA RIS (rb e, twbt B ' rb+ ) FTHF
E[’Jj(ﬁi sys.stdin.buffer, sys.stdout.buffer PAMN io.BytesIO ﬂ] gzip.GzipFile E‘];QWHO
T3S Wiext file THRBENES LS str XL S .

borrowed reference -- & A 5| J1]
TE Python [y C APT i, 551 I —F L5 M, BHZN R RIEHEARAZG I M. Rxs
ZOEH SN EES A B — A B F8 5. B, B3R RIS v DARS BR A G 1 B 5 —strong reference
R E

56 Appendix A. RiEXBE


https://peps.python.org/pep-0362/
https://peps.python.org/pep-0492/
https://peps.python.org/pep-0492/
https://peps.python.org/pep-0525/
https://peps.python.org/pep-0492/
https://peps.python.org/pep-0492/
https://peps.python.org/pep-0492/
https://gvanrossum.github.io/

Python Setup and Usage, A1ThR% 3.12.7

HEFEAEborrowed reference R py_INCREF () PAKFH R HIGEH Kystrong reference, [53ESE 2 41% 0 4
TCEAEMA G B G — R Z B 5. Py _Newref () BREL W] DAY SR AN — A7 gstrong

reference.,

bytes-like object -- =i %I} %
1% bufferobjects F H.fig5: 4 C-contiguous IR . X EFEFIA bytes. bytearray fil array.
array M5, PAMIFZEIE nemoryview M5, FATRIXS QAL L Fh Z BRI BAREAE P X sk
BAEAIEEGS . PRAT R R SO A S i B KRS

FACPETRZE A I B . XX RAE SR PR AT E AT R . Al ARG ppokt
ZIBIF413E bytearray PAK bytearray [ memoryview, JHABEEAEZIR ZFEHIEHR AT AR
XTG C HEEEAT R, X MR R AIH] 138 bytes PAK bytes X4 memoryview,
bytecode -- ‘F=Yifg
Python A A% &4 g1 7158, Rl CPython fiRERS 3£/ Python #2)7 By ALY . Firidite
SFAFHE cpye SCHEH, XFESS TR PUTIR SCORER R BT (W] DA 2R RS SR i A )
XA HENE S B T AR YR R A T AR S 1 virtual machine 7. 1o 53 ANE] Python FE 4L
LR AR A—E @A, WA—EREEA A Python Fit A 345
FATRG 25K AT ATE dis B SR AR
callable -- W& %} 42
AIE RS2 AT AP TR B SR 5, I T RBIA — 0S80 (S Wargumenr), (AT ik

[callable(argumentl, argument2, argumentN) }

Sunction, WA EE|method %, WIg T HAMNSE . LT __call () FYERZEHSEHIWET AT
IO

callback -- [a] i
— MMERS BT A LA PATE A R A HEA B 2008 F 1 - (91 F2 R AR

class
FRABE P USRS A 3 WHZ R I S0 A T4 E R T i
class variable -- 3725 5

TERHE AR R, HF BAURAEZE MRS BB (AR AEZE R L Bl 2 ED) -

complex number -- £ %
XA SRR G, A AR s A S — A R AL RO AR (-1
PR SRk, EHRAERCF TSN 1, LR PE R 5. Python P T X EN SCFE, R
I LRSEARC TR EBE —1 5 B4, Blin 3+15. Q1R EE nath BLH TS B0 B 52 BUR
A, WA cmath, BEIMHE R SRR ARG A WE, ZIEEfIEIL
A A )

context manager -- |- [ LA
TFE with AP E Y __enter_ () Fl _exit__ () FEREHFERSHNNE . 20 PEP 343,

context variable -- |- F {25 H;
— PR LT JE R SO AR N R I (E AR B X AL TR LA SRR A i A A T R AR T
PAHAANFEPAS R A, M7 EFEERGE, —MUTEET R a 22130, mETF
SRR FEE IR K AL S AR i TIEER . 2L contextvars,

contiguous -- ZE5%¢
—NZR U Z C i 450 Fortran & B WO R TESN . B4 /2 C Ml Fortran JEZEH . 17—
A, Prf 5k B OATHE WA R AR SR HHES ], RN IF IR R 0y . fE24E C-iE
SO, M TSI R R4 %3 Ui 4 H PR, {ELRZE Fortran HEAEECAL
M B —ARE R

coroutine -- e
R ORI E e . O AR — S ATFAE S — saR o PRI AT DATEVF Z AN [F Y
Mo BHARE .. BT asyne def 1EARSCEL. £ PEP 492,

coroutine function -- 8 %L
R[] —A>coroutine XTI BRE . IFEBREATIE IS asyne def i) E L, H A REALE await, async
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for fll async with KT, XLREMEZH PEP 492 5] A/,

CPython
Python 215 F I FITE LI, FE python.org | & 7. "CPython” — i FH T 7E LA B I RF b S -5 HoAh
SEFEIAN Jython BY, IronPython #H X il

decorator -- iy
IR R 75— AR A R R, Tl ewrapper VAT AORIEAT B . BRI W11 142
EI% classmethod () Hll staticmethod (),

P MARER FUE—FEIRRE, DU AR B0 SO S R Se 45

def f(arg):

f = staticmethod (f)

@staticmethod
def f (arg):

[FIAERAR S MG T2, Hl A . A M AR AT 2 0L R IUE SORI 258 LR SC
EE

descriptor -- {{fjiA %
EEXT _get_ (), _set_ () By __delete_ () HYEMIXS. H—REM piliAgn, &
HIEFIR G EAT ST B A R % o JEHIEOUT, W a.b RAREL. B s ER—AS B e
OTE a B F I ELRATN b XTS5, (HUIR b 2 — P iRds, WSTRX M iAds k. 2
RIS RS 2 2 R B Python [V 5C5E , RN 1P 2 B BRA M BERY, FEREL. 7.
FREETE. e, BRSO ERA SRR 5| 5% .
KRR IERI 25 K., 725 descriptors B, fiiiA#S (57

dictionary -- it

— A REEA, BT = R B A . BT DAREAMTEA __hash O Ml _eq O JF
VR4 . FE Perl HF5A hash,

dictionary comprehension -- ‘i 53,
A FR—N AT IEAS G A B ORI R I G R P — PP BB L. results = {n: n **
2 for n in range (10) } FFAEM—HIGE n ZE n *+ 2 PYBRIFHY Y584 . 2 Il comprehensions.

dictionary view -- “yz HiL 1 [¥]
M dict.keys (), dict.values () fl dict.items () IR RIRFGHFR A FHALIE . EAIHRAE T 5ol
FKHPA—ASSE, XA SR, R A B MU o BRGSO R R i A L
HIFZE, BI{fiH 1ist (dictview) ., Z N dict-views,

docstring -- SR 45
VERZE. REE . WS — BRI TR R e . BRI AT I 0 2, (H
W IR IR DRSS . R doc_ BT . BT e TAERY, HitE
FETON G SO A R

duck-typing -- 1§ -39
FE— PR IAE , B AREEA AT R BB H 5 BAT IR0 E2 11, T2 B R A sl A
FESJEN (BRGNS T, MERBEGEN T, IBAEEHEN ") B um e oom IR e 2,
Bt B AR A AT i A f i 2 SRR T R G . 1 T2 ALME S ] type () BY isinstance ()
%fmuo ({EBE G 2R 2 ] DA A 0K 2 MERRNTE. ) IS R hasattr () KB EEAFP
TE.

EAFP
SRIF ORI WY SCHEE « X Fh Python 5 F AU 4 5 KUK 2 B0 T 75 1 S BB AR AE
HAER S IR IR o SRR AT Mol WU T R U R R EE ] oy Al except A, THAHXT
IR TS LBYL Kb, LT C 44 2 HliEF .

expression -- ik,
A PASK I FEAMERIEE BT, Ha)ifiil, —DRBR RSB ICROIMF . APk, JBIEVI.

58 Appendix A. RiEXBE


https://peps.python.org/pep-0492/
https://www.python.org

Python Setup and Usage, A1ThR% 3.12.7

BEASRBOHICE, BNaEHSREl—ME. SUZHMET AN, eI 1E S WA
Rl IFAEA R VER R K Wy statement, HIH0 while, WRIE W28 T1EA)M JERA A,
extension module -- § i ik
PA C 5 C++ MBI, fi ] Python ) C APL K 515 F 0 A KA P RIS 738 HL .
f-string -- f- {5
WA £ 5P BN R EE RS ST B AR EF R EHENE . S
I, PEP 498,
file object -- SLEX %
St ANAFFTR ) SO APL (5 read () B write () Z575%%) DAMEH T 2BWIEAIXTS . AR A 2
TR, SCEXT 5 AT AL FET B SER A SO vE . A R B Y A7 i al i A e s i i) (51 B v
N ARG, BT, FE%) . UM K2 28k k.
SR 1A =R BRSPS TR =44 S I, S = 5] A DAT A e, AT B
XU o Bubt. B PEXTRA G S A open () AL
file-like object -- SC{F7%} %
file object 1¥)[a] X iH] .
filesystem encoding and error handler -- 3.} 2 & 4 9 R G55 AL PR 2
Python FI 2k M BAE 2 G f il =715 BB R ) 524 E R S 9wt Unicode 11 a5 iR Ab HiLS o
S R G AR T A A A CRAIE RE AU AR RS TR 128 DA HIITA Ei s . QAR S R G gmt g =X 0
{i%ﬁj\:lﬂﬁﬁlﬁ, IJ_”J API @@Iﬂﬁﬁ%%l?’yﬁ UnicodeError,

sys.getfilesystemencoding () %l] sys.getfilesystemencodeerrors () Lﬁﬁﬂ%ﬂiﬁﬁ ;E&Exjc
R G g S AR A R .
filesystem encoding and error handler J&#¢ Python JEZJi} i PyConfig Read () BRFCREIER): #S
fﬁ] PyConfig EI’J filesystem_encoding ﬂl filesystem_errors %%ﬁjzjﬁo
Y52 Wlocale encoding,

finder -- #r k%3
— Pl R AR loader X4
FAAEP R B A Tk 2 &3 E A sys.meta_path ], PAMG&/1Z25 0 &R E WA
sys.path_hooks ﬁ}ﬁ °
See finders-and-loaders and import1ib for much more detail.

floor division -- [i] | B R5 i
[T A S AR R BB RA BRI . 1) BB BRR RS2 /7 o i, ka1 /7 4 it
BEERZ 2, M5 MR S BERR R E 2.75 o W (-11) // 4 23R -3 B2
-2.75 @ T AREINEER . L PEP 238 ,

function -- PR
A DA g ] P R M — 4B ) o I8 F] DA ) HAR A B A A A HAE R BRI T e i A

Y Wparameter, method F1 function Z&75 .

function annotation -- FRECkRI:
BIER X s EOE S 8k [BIME i annotation

PREChR B TR 2w BIANDA T s Z A ine SHOFHUR B —A> int {H:

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

BRI RO TR ) AR UL function —y .
2 W,variable annotation 1 PEP 484, H. PR T ILZhEE. 5515 5] annotations-howto DA T il A%
PR o A S 1

_ future__

future 1547, from __future__ import <feature> F§/NZiFasfd I RHAE A /) Python & i i HF i,
AR I TEE TS SO i Y B . future  BEHSCRYICSE T AT BEM feature BUH. T FA
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BRI S HAR SRR, AR AT AR B IO R AR AT IR B VO A B 5 P AR e (BE) 78
(IS ENN

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

garbage collection -- :j J% [A] Ui
FEWON P 1 A A 25 [l i #E . Python Sl i 5 | HITHECRT — > REAE A6 I AN T BB 205 | 1 9 7
IRBIR RIS AR AT IR B . ATRAGE ] oo AEHoRfs il 335 [l i 5% -

generator -- H: i 7%
R 0] —A~generator iterator W pR%L. "R KRG EWRE, AFAAET HAE vield FikAPAKE
PR — R YMEHESS for-JRIME T BRI next () EREE—IKEL.
R TR A A R, (EAERE LS O AT RE 248 £ R B R R E . WPRFFEE RGBS S, i
il AR DA GBS
generator iterator -- K 235 {0H%
generator pR @Uiﬁ BIEERIX S
1§/ yiold SIGHMTRAALIE, 2fEX A GLAIGTRG (H R ry i), %% &
R EEREWEZIT, BB ACERLEITT (X5 B0 B AR5 s 22 IR ) .
generator expression -- 22 i 25 ik X
R EE AR RN ERERG—MEREX, JFHRE—keyword:/for T4], &L T —4
TEERAZ R, A — AT keyword:/if T4, PAN IR GRS NN R B — RS

>>> sum(i*i for i in range (10)) # FH1H 0, 1, 4, ... 81 ZHn
285

generic function -- JZ XY R %%
SRS ] B 26 Y S A [ B4 1) 22 A bR BROUT 2EL 1) RS . B R D s 2 ol R R S ke i e 1 2% i P P
S
ik 2 Wsingle dispatch R1EFFES5H . functools.singledispatch () Hfigs A & PEP 443,

generic type -- {27
2R RIpe; RN 1ist B dict KR AAFK. HT R 2T Fizif.

ELZATE S 2 A2 2% . PEP 483, PEP 484, PEP 585 fll typing fibk,

GIL
% Wglobal interpreter lock »

global interpreter lock -- 4% Jsj fif Bk 23 i
CPython R4S IR I —FALE], B E — B 20 LA — AN SRR 04T Python bytecode, AL
BB EX SR ((E dice SFHRENERA) HXIH KU R 4R L 7 CPython L.
AR N B RS 2 LA AT T B, AUV W2 THE 2 AL B g BT

g, SR R A =0 P T RS SRR T AR AT T R S 2T 55 R 4 e A SRR
GIL. BtAh, FEAT VO HEfEmtt Be 28k GIL.

PAERAIESEI AR B R ke (RELASEANRRL BB e Se i) i% J1Ai, BRh7E
LA B PR T BE A2 B . RATIACK, SeRPERE M (L AR A 4%, A1
I A

hash-based pyc -- 5 T-W5 %511 pyc
5T P X B R ST P W A T i S 8 R ) SR B e AT RSO T RS A . S pye-
invalidation,

hashable -- n]I5 7y
— R GAR A N A BB G A (EFREA __hash O HIE), IR RARILAh
MEHFTHER (EREH _ea () Jiik) SRR "TobA X5 . WG 5 X G 5L AT A [F] e A
ENA R & oy
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]G A P QAR X SRR AT SR AR B I A BT, PR DAk S Bl A A PRS0 s A fE

KZ %L Python H AN RIS PN BN R ER 2 T 1 ATARZS A% (Blans) k7 d) #ATGS: A
AlARZR R (BIANITCALIA frozenset) (4 BEMIKICEI NI A RIS A T . 2 IS5
MG BRI TR AT . EAE I A MR (BRAERS O ER), BN Er A e i
TEMW id0 .

IDLE
Python YSRINTT & 524 >J #185i . idle 52 Python BifE 2 AT MR T (1 B AR AR A MR RE R ER BT -

immortal -- 7 /%%
KA ZIEAE PEP 683 15| Af#) CPython SEE4HY

AR RIBTRAERXR , WEHreference count FGRAXRAEN, N ETEMREARZ AT HKIZA
KPIPUHBC. BIAN, True F None fE CPython FH#JE Tk AR .

immutable -- Au[ 2%} 4
HAFEEAANS . A RATERT . FAFRATCA . XFERIATSRA BRI A . W R A0
;/I\Z:EJE/ME, MDA R SE . EATHERR 2 B A (Er o i & EEAER, FlanE Ayl
A B

import path -- § A J§1%
HEZMUE (874250 ) HBWSIR, SRR pah based finder FRAER TN BAr. 7EFAR,
WA E S RIBHE R H sys.path, (EXFRBARBEEATEERH EHRER _path JEME.

importing -- S A
A ) Python AURSRE A o5 — MELH ) Python AR e I i) i 72«

importer -- S A 7%
BRI MBI G WO RBEJE T finder g T loader

interactive -- 28 fj.
Python A — a2 HAMREAS, X RWE R ATEMREAS ISR AT N BRI Rk, AR5 R
YU AR G5 URAELA S0 WAL F B2 python (ISRAT WIS, 677 LAY FEERLAY A 3
P E PR FREOR D)) o X M AR R BURS A AR AR I — R R A R0 O 2 Gl T s
“help(x)“) »

interpreted -- fiR T
Python —@ MR ALETS , S XM EgMIFRET, BAWE X G H T Wi WAAEm
DA TR o X M TR SO T LB RS T A M A @ v AT SO s T RALE E
HA W gmid B0E 5 R 2R, (FR AR P s TS 18 . & Winteractive,,

interpreter shutdown -- fiEFZS G 4]
LR KPR, Python fRRERRIHE A — MNRFIRIZ AT I BOF B0 RERUIT A C A B 9T R, Bl s Al
B Fh PN TGS . B SZ WAL % . X il F P e Xk e e 555 | e Fh g £X
TEPAT . AE KA BT A il e B B &M e, OO SR A FRA R (5 WL i
TH R AL 45 )

FRREAR T 2RI 2R N __main_ BB ST A S 58 AT«

iterable -- W] Gk %
—FBEAE A AR I L  A TXE 5 . AR R 38 I A P A28 (W0 List, str il tuple
85 PASCHSEAR AR dice, ST & PARATAME LT __iter_ () HYEBSEBL T sequence 15
Xy __getitem () YA HE LML

AR AT T for MRFRALIFZ HARTTEZ —DNFFIRIHTT (zip O, map O, ) H—P0TIE
KM QAN SHE RN BRI iter O B, BERREHZNRAENAS. XFEALSE T XHE
LA — R o FERH ATEACRT G, ARE AT EIAN iter O 303 H O BRI 5
for 1HM) 2 H BN IRALBEARLEIRAE, B ANIRIN oK Ay 44 22 B HRAE DR PR ) AR AFE U . 2

lJ_ﬂ_,iterator, sequence %[I generator ,

iterator -- %%
FARFR—IER RN EE I HERERN _next () ¥k (WO HAZ LS N B REL next ()
FEBA R I 248 s 7T FH B WK 5[ K stopIteration S . X B LA XS
PIEARIE RS, R next () HEHLXFIKTIK stoplteration, AL AA
_iter () HEHPERIPNZERSNZE S, A0 E 2 EAXS, nlgiH T HAL R

61


https://peps.python.org/pep-0683/

Python Setup and Usage, A {Tha4 3.12.7

AR GE IR . — D REFENBINIRLE 2 2R EZ 5 LRI RS . AR5 ()
W List) FEARBRRARFHAL A iter O BEERAE for PRI R IER & A — Bk AU g . Aok
AEBETE DL T ARl Tk AU U 2l 7 2 Bk AU AR T R R i [l — R A AT 5, R Rt

B — 54
W25 B & typeiter.
CPython J:BR40Yi: CPython V&4 — W HIERAR E X __iter_ () MJEEK.

key function -- §t pR %l
SR A PR R 2L, 2 e R [0 T HE P SCHEA B PR X4 . B, locale.strxfrm()
AT A AR AR IR 245 I HE T

Python WG 1 2 T HAS A 1F B R Bk R e R HEAL 8 0 H 7 X H A 36 minQ,
max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () [/‘]\&
itertools.groupby () »

H LR AT DAAN N R R B, str.lower () J5 VTS DA AE 2 K/ INE HE T I ek 5K
B, BEREU T EE 1ambda Tk H SR AIEBIAN 1ambda r: (r[0], rl2]). M4, operator.
attrgetter (), operator.itemgetter () ﬂ] operator.methodcaller () %%@@ﬁﬂﬁz/\ﬁjjﬁ%o

THER HEPHET RPN E I i e A s 1

keyword argument -- JeHE =55
Z: Wargument

lambda
i — A~ expression 14 JRIE 2 INERER AR, RIBX AR I BOR(E . Bl lambda B 4]
lambda [parameters]: expression

LBYL

REFRRBER” RIS . XM S KU SAERE TR B A e AR A iR AR
SRS S EAFP J7 A O H, R RO KR 16 154

TEZ LMY, LBYL X S8 “&F” Ml “BRER” Z kA5 msad A . B, PAUNAE
if key in mapping: return mappinglkey] ] REH THEREHAEZ 5 HAMLFEM mapping HF
BT key T H B o SR IR AT S A e k4 EAFP 7 Sk fi ok o

list
—f Python [ Bsequence, BIRZ MH)FR, HEBERMTHAE S P mIEeEER, BT IT
RIBIRE AR O(1),

list comprehension -- 51| i 55X
b3 — A7 B i B A B A JC R T IR [ 25 R 5 R ) — PP R E B k. result = ['{:#04x}".
format (x) for x in range (256) if x % 2 == 0] BFAR— 0 F] 255 L N E 7~ E
%Xﬁ&??@% (0x..) Mg, H i FAZATIER), WREEN range (256) FRTEILEARS
HEALHL,

loader -- J#E 35
An object that loads a module. It must define a method named 1oad_module (). A loader is typically returned
by a finder. See also:

« finders-and-loaders
e importlib.abc.Loader

« PEP 302

locale encoding -- i % DX RS HE
TJT: Unix _l:, ’_E:ZEEIﬁ LC_CTYPE lg‘%—lziﬁkﬂgéﬁﬁ—%iz%ﬁo HEEI[)]\;@:@‘ locale.setlocale (locale.
LC_CTYPE, new_locale) ﬂélﬁﬁo

J£ Windows I+, ‘BJ& ANSIACHS L (U0: "cp1252™),
1r Android #1 VxWorks [, Python ffi i "ut £-8" {F &5 KiEgm i ig =,
locale.getencoding () AIHEHRIRKIUE F DI dn ittt .

Y5152 7l filesystem encoding and error handler ,
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magic method -- A Jj ik
special method W)AEIE = [E] XiH] .

mapping -- W5t
— X T E A H L M T collections.abc.Mapping B collections.abc.
MutableMapping G E L T HLE T LR AN R RN R BT 145 dict, collections.
defaultdict, collections.OrderedDict [)/{ZZ collections.Counter,

meta path finder -- JCIR AT IR S
sys.meta_path W8 ZRFTIRIE] ) finder. TCRRIRE AT Spath entry finders A KR FFAHHIA o

5 HE importlib.abc.MetaPathFinder | fRIGIASE A T SEHI YL

metaclass -- 7R
— P TRIERR . 0 &Y . BFEMMERYFR. ok n5i#HZ R =ASF0F 0 EM
R . RER A TH a0 R SRR i S AP 2 PR f— N ERIASEEE . Python YRR Z AMHE TV DABIEE B &
Xoe. Ko A Pk ATk A~ TH, FYTRE B, o2 n] A ai i Pk i il ok 7 %8
BAICH A T ICsR @ HE . SRttt ImRERT G A8, SR G], PARHAT 24155 .
21 1E 2 I metaclasses.

method -- Jji
TESENERE LB RREL . WA AR LB — BRI , R 2 RS A A —

A~argument GRI AN 44N self). Z: function Flnested scope.

method resolution order -- Jj /it
T YA ST L 50 2 A A 1R R D B 48 R IR i . 35 2 5] python_2.3_mro T f# H 2.3 &1 R
Python f#fégs Bt F BE RS

module

BEXFR I Python fURSAY—FPZHZIRANL . AL EA ML Ay 44 23 (0], W] 403 L7 Python XF&., 4t
Benigatimporting FEAEHUNZE] Python H,

55 Wpackage.
module spec -- it BiR%

—A g s E, H s AT mEEER S AGE. /& importlib.machinery.ModuleSpec
S

See also module-specs.

MRO

2 [method resolution order ,

mutable -- A[ZE %} 4
AIARXT R AT ATE RS 10 () ARIFREDE RSO0 B HEUE . 53162 Iimmutable.,

named tuple -- 2. %5041
A “HATTH” v TAR YR 3o, I HHE AR n 25| TR fe i 4 FRE Mk v ) i 2 2
B X R B B R IA v] RE A HA R
HUENERMETHATH, 3 tine. localtime () Ml os.stat () REME. J5— "0l 2

sys.float_info:

>>> sys.float_info[1] # & 5|7 14
1024

>>> sys.float_info.max_exp # T A
1024

>>> isinstance (sys.float_info, tuple) # BT L4
True

HEAZATTAHRNERA (L Lmms ) o sesh, B4 ol n i i e XN cuple 4k
AT E AR E £ PRI B Iy ORI . X AR AT Lo s, BB Wl Al 4K typing.
NamedTuple, ﬁ%@ﬁﬁiﬁg@z collections.namedtuple () ﬂéﬁﬂ@o E*f@ffﬁﬁ%{ﬁﬁﬂ*%
T LY 50N B R4 e Iria i @ish i
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namespace -- iy # %3 [A]
4 A RS R . A= WA R RN EN, AP iRERS =0 (E)h
2 W) o A A3 RNE B 1k fir 2 SOk SCRAEEEE . BIA0, Bk builtins.open 5 os.open ()
A A H A4 2SR X Ao i 44 A3 (AL A B R A AR e S IR e FIOR A BB s vl s
ﬁIﬁiﬂﬂﬁED ﬁmﬁﬂ, random. seed () Ei itertools.islice() ii%¢§§%£€H@%]’ii%EQ@%ﬁ%%EE random
4 itertools B HISEILRY .

namespace package -- iy #4453 A48
PEP 420 fir5 | Af)—F U8 HVE A # Wipackage, finss 23 (81T DORA SEIRFRORY) , HAliR T
K Hregular package RIR), FNEATRA _init__.py .

S A] 2 Womodule

nested scope -- iR E1EH I
TE—AE SGEB NG HASEREE ). BN, 727 —RECZ e LRI R ET PAS | R B As & . 5
R EANEFIERIN B XS A RO R TC A . JoilAs B s S0 3Z R T fe 9 2 VE . 2L
s RS WA T AR @44 ARl A3 nonlocal XBE AT SuVFS AN

new-style class -- JAR
X H HE B T 2 i B IHFRIE . 7R F-8Y Python A H, A7 B X 2R AEE (4
Python iR IEFK, W __slots_ . #iiA#%. FHiEJEME. __getattribute (). I EME
SHEE,

object -- Xf %
EATHADRAS (RMESE) AKRTUE AT () WEdE. object LR fnew-style class 1) 10
EEEH.

(0
— PR T B I M A B ALY Python module, MIEAR B, @2 EA  path  JETER
Python &t

%2 W regular package Fflnamespace package.

parameter -- JE 5
function (SR & SCREZ SR, B & RBOT AEZ 1) — Dargument (SAERLEIFLTR, £
MES), AHMES:

« positional-or-keyword : (I BB T, HHE— AT DMER 1L H A2 AN DA X 525 S
NS . XREGARIESRAL, HIITR I foo Fl bar:

[def func (foo, bar=None): ... }

« positional-only: {UFROZE, F8E—HAEHL B L ARNSE. (WRGEIES Al 1R BoE
SIS RPN Z IS4 7 FAPRE X, BIARTET posonlyl FI posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... ]

o keyword-only: {{BRIEETF, F5& D HEGH N K TFEANSE (R FEEFIES A
PRECE XIPES AR & AT ARG BIE S EETE L N AN BIE S 2 ii—1 * R X,
BIANT T kw_onlyl Fl kw_only2:

[def func (arg, *, kw_onlyl, kw_only2): ... }

o var-positional: WIZE{E, f55E A AR AL — MEREECR B AL E S ER R F S (HEInTE A
WSORZMESHZIE). XMESLEETEESZAFRENE « RE XL, BIATHE args:

[def func (*args, **kwargs): ... }

o var-keyword: WA KHET, $55E AT DARBME R HCR Y R T 28 (M AT S E B2 i %
BYSHLIG). RISl S ARETINGR « K2, BIAERER kwargs.

e nl PARIS 98 E PTEMIAE S0, th ] DA R e il e SR e BRI -

W2 Wargument R1EFSH . SHEESHX AT R)E TLE B, inspect.Parameter 2, function
DL K PEP 362,
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path entry -- B A O
import path F)—AN B E, Slipath based finder J{ 2 kTS5 AR,

path entry finder -- ¥ A LI AR H 3%
fE—n] XIS H H sys.path_hooks (Hipath entry hook) & [Bl () finder , WAp¥t 52 GE8 1 path entry
e PR .
2% importlib.abc.PathEntryFinder PA T RESFRA LA A8 I sL B 8 ¥ o

path entry hook -- p%12 A 5T
— PR IS, EAERE R A A E parh entry FRRIECERETE DU T BERSHE sys . path_hooks
B Fe1& W] —A path entry finder .

path based finder -- 3t J* B A e & 2%
BRIN—Ph sk 2 &482%, FIFE—A import path HE AL

path-like object -- PIENF %
RE—N N RGEHAERI R BRI R A — D RR ISR str B0 bytes R, k[
Phig— 5L T os.pathLike HhAIRI R . —3CHF os.PathLike PMUHXS R AT E L6 ] os.
fspath () @ﬁ%fﬁ%jﬂ str ﬂ% bytes %ﬂﬁ@j{{#%é}fﬂ%ﬁé7 os.fsdecode () %I] os.fsencode ()
B BRI RIRAS str B bytes RAEIRYLER . M52 H PEP 519 5] AR,

PEP
“Python H{5iFE DL HYSESCHHE . —> PEP jliid— (i it SOk, HI (A Python 41 IKARAL(EEL, oiifil
PR—~ Python [ 4RI M Ht BE B3R 5E . PEP [ 24 B AHORS 2 AR HURS 1T SR SRR 1) S T 33
iR

PEP WA V4 th R BOR Rt W, WAL DX A0S 153 LA B R 625N Python [T L35
9SSRI EIEDLE . PEP AR E A SR I ITRE S0, RS R B ARIC A SR

%1, PEP 1,

portion -- ¥4y
F I — A~ 4% 25 R R B H SR N SO 6 (W AT REAEICT —A> zip SCHH) , BARE LI PEP
420,

positional argument -- {i; ¥ 5%
Z:Wargument

provisional API -- £[5¢ API
B APL 2388 B HEBRAEARME BRI ) J5 3R A PRI Z AN B i 1 . B AR IR Ml A
DA ERUE, (HRBEHYARMC N E, T BETEA% DI K1 A B E OT HE 7 ) Je A i
FWEN (HRAFEBRIZED) . WA SO AR SRR IT - (E APTREINA Z Ji K% &2 ™
TSR SR B A BT A W] BE 25X AR -

IR APT R, 05 AR BB S e a My 587 —— A ) A A I
HR U] RS SRR B — b i) JE A A RO AR D 56

X ARAL PSR SRV RSN WL E , R 2T WA K I MBS E BT IR . 1% I PEP
411,

provisional package -- 27 ¢ 41,
Z: W provisional API

Python 3000
Python 3.x 1B ERAINERR (X4 FAERCA 3 14 A A I 18 To I Mt 2 3L T )« A It 4t
I—%’j‘j 44Py3ka7 .

Pythonic

PSR - BORAD S0 1 Python 15 3 e B A WS RIBEA: A2 ] oAt i 5 s
AR R S BLACRS . Bildn, Python B T KUK J& (1] £or TE/RJER R it 7 — > R 2 AR 5 i By
AICR . WEHAE S BA ARG, LA Python YA I s — B T Rt

for 1 in range (len(food)):
print (food[i])
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TTFH 7 f 5 5 355 57 Pythonic )7 ¥4 X R

for piece in food:
print (piece)

qualified name -- fiL 5 %R
—NPAS SRR, ER MBI 42 R E I B e SO AN IS R R <%
127, MKE XN PEP 3155, X1 2B RN 2E, BREAFRS X524 Fr—2

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

>>> C.__qualname_

o

>>> C.D._ _qualname

'€,

>>> C.D.meth.__gualname_
'C.D.meth'

L

TG AR, TR E B AR AR IZBIR A DASS 2 B R A B A, o e A A Y
ALHL, BN email .mime. text:

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

'email.mime.text'

reference count -- 5| Hil-%k
MEEGI AT M5 AT A SR, 2SRRI S . A5 A7,
HE|Ht Uk R gk, B S aEA 2R 51 T1EE Python AR M@ & A 1T I, {H
‘B2 CPython SEELA)—A KEETTER . FEF A TTLAM sys.getrefcount () PRERIRENF: & X1
SR

regular package -- 754U
g B package, BIIELEH —1 _init_.py AR H R,

%2 Jnamespace package .

slots
—FPEAEIS N FA AR I, A 1S S B S e S X G T RS R SO MR AT B AT . BRI AR T
RAT, (MBS, Bl AR DEIEOU T R, BIARFEN A AR, I
HH A RS
sequence

—Fpiterable, ©XFFET __getitem () FRIR R AR | HITER TR DI, e X
T—REFHKER __len_ () Jr¥k. WEFHIEBAE List, str, tuple fil bytes &, i
BR dict FHEE _ getitem () Ml _len_ (), (HEIHZENBLGTARFS, HAE M HEE
[ hashable B A2 BEBCRA I ITE

collections.abc.Sequence %%%%%XT*&EEF%E@T% =, 'E’ij __getitem__ () 5]:‘[]

_len__ () ZA4b, W®EINT count (), index (), __contains__ () fll __reversed__ ()., LI Ik
PR O RBI DAMH A register () SR EAMAM . EIRECE JGH P ik EZ 3R, S
) 3 A A

set comprehension -- {55 A
AL — AT EAXT S A BB TG R R I S R E AT — M BB BV, results = {c for c
in 'abracadabra' if c not in 'abe'} ¥AENFAEES {'r', 'd'}. Z 0, comprehensions.
single dispatch -- fisr IR
—Figeneric function ARIEE, HELHURET BASE R BORIERRT) .
slice -- Y] i
W R E T REE sequence —3 X% YR @ R Ardmic R EER, 1£ 11 P4 H L
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NPAE S BEEES, Bl variable name([1:3:5]. H$E5 (FHR) ARICHENFRME A s1ice Xt
%,

Bl
A soft deprecated API should not be used in new code, but it is safe for already existing code to use it. The
API remains documented and tested, but will not be enhanced further.

Soft deprecation, unlike normal deprecation, does not plan on removing the API and will not emit warnings.

Z: I, PEP 387: Soft Deprecation

special method -- $5#5% J5 1
—Mi el Python FRCR A /73, TR RIEAN B TR E B E AR N 48 46 . X PP ¥ A R
HRASAAU NI . FFIR T 3OS DL specialnames .

statement -- &4
EARREFE (— MRS <) AL, —ZRIEAT AT PAE A expression BT KBTI
ZERY, AN if, while BY for,

static type checker -- i A KIS iy 2%
eI Python X 15 I HE47 400, PAZE R ) U1 AN Bk 5 85 R AN T . il S E 24 = PAK
typing L,

strong reference -- 55 | JI]
T Python (1) C APL 1, s85| @48 M FeA 51 AR Br A o 51 1 AeQ0 5| el i
P py_1InCREF () RARBGRT | TAEM RS AT py_pECREF () SRBEHNE .

Py_NewRef () MREXAIHH TOIE— XM G . WE, DAFEREIEATRE ] B 7E A e
%emE | M EVEH py_pECREF () BEL, DABEGRT| A .

g% Fborrowed reference,

text encoding -- SCAS A%
1£ Python 1, —/NFEfFER 2 —H8 Unicode LY i (FEHEA U+0000--U+10FFFF ). N | IR 5B H—
MR, EREPUTIM I —E Y.

S I = 21521 KA o e s e S 21 2 M 1S e 15271 e s £ TR S8 i S 2 7
m?)o

A BRI R RSO FIE Fibhds, BRGNS F AR

text file -- LA
—FBEMS S str XY file object . T H— A SCA S S 2 1 17— AT 7] 7 35 A B i 9
B b Brext encoding, SUASSCAFHY BT AL 4E DA SCARE (1o B 'wr) ATHFHSCME. sys.stdin,
sys.stdout [/Xﬁ io.StringIO EI’J%WIJO

T3S Fbinary file T fEREWBTEE F 5 x4 £ BSCHXTA.

triple-quoted string -- — 5 | 'S4 H
HRAWEAEENG S (7) SRS ) WFEMFR. BENER LS ERER g5t
WFAFEREA 2R, HRAZFMAL. BN RVFRTETAT B NS R 25 L 55 5 FIRE|
5, AT ABS AT TR S0 AT, (eSS SRS A FR IR Sl B 1

type
Python X} 3 () KA o B g TAH AR SE: HAXRE ARG R ER L. XgRp) A0 H
__class__ JEMRUTHEGZ M type (ob3) KARHL.

type alias -- JR%4 3]
—NRA[E S, B AU R R B E 45 R e AR RAT -
R A R F R 2 A Bl

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

AT DARCRER i Al
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Color = tuple[int, int, int]

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

Z: L typing il PEP 484, H A X} BT BRIV LN HA o
type hint -- 238135
annotation A5 & . @M. RETE S E0ER FIETE & I Ag 88,
BAPLRSE ] T A2 Python fRSR I ESK , HEAIR A £ 2405 2 WA ML, BILERET I
IDE SZ PSR4 5 EA .

AR KB R RAE A ] AME A typing.get_type_hints () SR, (B JmHRAS &N
AL,
Z: L typing Al PEP 484, H A X ILDI B EANHE A .

universal newlines -- i F{#.17
RSO T R . FOA T A R R B R ARG Unix MATEEAZIRE \ar . Win-
dows [ Z75%E "\r\n' DA KX IH K Macintosh [ ZJ5E '\r'. Z I, PEP 278 #1 PEP 3116 ] bytes.
splitlines () [ 82 VAU .

variable annotation -- 2 & briE
Xof A5 B B SR P annoration .

TERREAS RSB IERT, af n] e o HLN

class C:
field: 'annotation'

AR EARHEE T R AR - BINDA R AL B2 ine KEAUHY(HE:

[count: int = 0

AR B AR ETEVA AT e I annassign —5 .
Z: W, function annotation, PEP 484 F1 PEP 526, H WA TIHINEE. 551527 annotations-howto DA T
PR R ) A A S e o
virtual environment -- J§ L5055
— B R M E R IS TR, A1 Python fi I FH AR T 76 2 B R TH4) Python 43 Gl EAR
ST — RS _FisfT i H AL Python N HFEF AT A .
FHZ L venv,
virtual machine -- JE{IHL
— & SEATE A E T EAL. Python FEAUAIL AT PA T W 4 i3t 0T 2E ) byrecode

Zen of Python -- Python 2 fifi
F| 5 Python &3t e W 5724, A B TSI XFIES . &/ KRR NE R AR
FFH A import this”,
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APPENDIX B

i AA

XY Z H Sphinx M reStructuredText JFAEJRIY), Sphinx j&—A~% A ALBE Python SCRY I 4 5 1) SURS AE
T

AT REEZ I e, EWAETEIEE 2557, A0 Python AR o AR AR MUt TTmk, 5 P
reporting-bugs AFANMT S5 . FATHE R B ) 6 S |

RN it -
o Fred L. Drake, Jr., JR4f Python 3R T HAEZ G, RE R AEE
o T A% reStructuredText I Docutils Z4:[¥] Docutils i H ;
« Fredrik Lundh #J Alternative Python Reference i | , >/ Sphinx 242 /) 5T

B.1 Python TRy kE

A RZ X} Python i %, Python AiifEZE A Python SCREA TTHkAY A, Bl Python JRACADJp % 1) Misc/ACKS 3L
PEAIH T3 Tk -

AT Python 4t X ARITIHR, Python A4 1 AL H (R SCRS— IHIHRAT] !
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appeENDIX G

7 S F0iFATE

C.1 ZHHFrIm s

Python i 28 FIT T EHREIF IR 244 (CWI, I, https://www.cwi.nl/ ) f#J Guido van Rossum J* 1990 4E
KW, YER—T 1M ABC FiE & A . /48 Python 45 T8 2 ok B HA ATk, Guido 1752
HETEE.

1995 4£, Guido 7£ #2589 B R FsE 2 5 (CNRI, I https://www.cnri.reston.va.us/ ) Z4k%EfthyE
Python /) TAE, FHAEASE KA T4 2 A .

2000 471 H , Guido #iI Python AZ.0>JF % A1 BA%% 3] BeOpen.com {417 T BeOpen PythonLabs [A1BA . [F]4E |
H, PythonLabs [#] A\ %%4%] Digital Creations (&) Zope 2] ; U, https://www.zope.org/), 2001 4, Python %R
{542 (PSF, I https://www.python.org/psf/) AL, X% A Python AH & HITH AU G 1 E
EHUZ. Zope A HIAEZ Python B B4 R B «

JIA ¥ Python HUAHRZITIRAY (A KIT A & L2 https://opensource.org/ ). Jj8 L, #iKZ 4L Python
JiA T GPL 3R R RESS T A A UL

RBA  RE Fn A& GPL %% ?

090%12 nla 1991-1995 CWI s
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 2001 PSF =
2.0.1 2.0+1.6.1 2001 PSF s
2.1.1 2.1+2.0.1 2001 PSF £
2.12 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 R 2.1.1 2001 &4 PSF B

O #ik

GPL 348K 70k Python 75 GPL F%7fi. 5 GPL K[, ST Python VFulE#R A VR4 % 15 UG
BOSAS, T TG AT IRFF MUY o . GPL YeZe iy LETHE M7 Python W] DAL JEE 7 GPL T & AR IE45
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A SRR YT )

R RZAE Guido 55~ TARMSMNESG IR, (XL A AT B T BE .

C.2 FRERs( LIE M5 A Python BZRFRF0FMF

Python A SCRS ) 1 V7 RT3 BL T PSF 48 7T 7350

M Python 3.8.6 74y, SURHFAY/RBI. Bt A1 HARACAD R 2 PSF ¥ R P-SCRI 2 4 2k BSD 76T 1)
XCEE 0T

FLEA S AE Python FHHYE R T A FIAGVFAT . X SEVFal S SHIV VRl 2 T AR — [R5 . A Rk L
YA SEBED A S FDIC T Ak 0y 75 7T 5o 93,

C.2.1 FAF PYTHON 3.12.7 & PSF ¥ a] il

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python
3.12.7 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 3.12.7 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 3.12.7 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 3.12.7 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
3.12.7.

4. PSF is making Python 3.12.7 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.12.7 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.7
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.7, 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 3.12.7, Licensee agrees
to be bound by the terms and conditions of this License Agreement.
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C.2.2 FHF PYTHON 2.0 g BEOPEN.COM F o] tipiX
BEOPEN PYTHON FFJ5 i T 3 &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.

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

7. 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 §§ CNRI ¥F o] il

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

2. 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
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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."

3. 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.

4. 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.

5. 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.

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

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

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

(B L)

C.2.4 FHF PYTHON 0.9.0 E 1.2 ) CWI #F 5] #ipiY

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

Cawy
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(% L 50)
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 3.12.7 DOCU-
MENTATION

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

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

C.3 Wk Y o] S8
AT Python S ATHL LAY S5 =7 B b VAT RO, AT AR A28 LR I

C.3.1 Mersenne Twister

YE°M random B R 2 _random C ¥ @B A% & T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html N1, AR B R IEAR s TR

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
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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)

(B L)

C.3.2 EfEx

socket ffi[l] T getaddrinfo () fil getnameinfo () WIDE i H (A [a] 5 S04 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. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C33 REEEFRS

test.support.asynchatiﬂ]test.support.asyncorei%tkfﬂf?ﬁkj:ﬁﬁﬁﬁo

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

(T
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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.3.4 Cookie &

http.cookiesiﬁikf@f?QLW:ﬁﬁﬁﬁ:

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 HITIEER
trace AT PAT

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,

C.3. WrRHRHaYiF =] 508 77




Python Setup and Usage, A {Tha4 3.12.7

(B L)
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode F#§

The uu module contains the following notice:

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 =#2iT3=E A
xmlrpc.clientiﬁt&f@fiﬁkﬂiﬁﬁﬁﬁz

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.

(B L)

C.3.8 test_epoll
test.test_epoll *ﬁﬁ%@ﬁ%?ﬁﬁ%

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 fER KT kqueue FY4 & AT A H:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3. WrRHRHaYiF =] 508

79




Python Setup and Usage, A {Tha4 3.12.7

C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein [ SipHash24 SVERSEH . B PA R
A :

<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/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c UFFEMET C pRi %L dtoa il strtod, FT- C BURS BEEUE RN 745 5 Z (M A 44, BIRZAE
H 1 David M. Gay %i 5 ) [f] 44 34 H Bl % S04 W AE https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c T[] . #£ 2009 4F 3 H 16 H ARG ZE 0 JF 1A ST AR BUBCRIVF W] 7 B

/**‘k***‘k*‘k****‘k*****‘k*****‘k*****‘k****‘k*****‘k*****‘k****‘k‘k*********
*

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

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

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

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

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

* documentation for such software.

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

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

C.3.12 OpenSSL

The modules hashlib, posix, ss1, crypt use the OpenSSL library for added performance if made available by the
operating system. Additionally, the Windows and macOS installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release, and later releases derived
from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004

(T
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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
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
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subsequently incorporated within the Work.

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.

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.

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
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

EF 0
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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.

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

(B L)

C.3.13 expat
pyexpat BLﬁgf%fﬁfﬁﬁﬁfgﬁﬁﬂgeXPatﬂ§§Uj§ﬂ€$@igE@, &%ﬂﬁﬁa%ﬁj’-——with—system—expat:

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

(BETID
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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 LB 2 _ctypes C ¥R M A HH T libfi JEAY I AR, BRI RN IR 7

——with-system-1libffi:

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

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

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

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

C.3.15 zlib
R ARG EAREIY 21ib AR IR JC R TR, W 55 zlib JACH 8 DR 2140 37 :

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:

(T
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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 {fi MG Fr M) SE P EL T 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:

* 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
VBN decimal BEHTFZM _decimal C ¥ 2 i HI414% T libmpdec FERYRIASAL R, BRIFF AN HCE 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
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are met:

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

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

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

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

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

C.3.18 W3C C14N i EH

test L HH) C14N 2.0 MREE (Lib/test /xmltestdata/c14n-20/) HEELEH W3C M3k https://www.w3.org/
TR/xml-c14n2-testcases/ FEARPE 3 253 BSD 4 A 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

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/sox/files/
sox/12.17.7/sox-12.17.7 .tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users may
copy or modify this source code without charge.
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SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

Sun source code is provided with no support and without any obligation on the part of Sun Microsystems,
Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE
OR ANY PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special, indirect
and consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio
asyncio BEHIFLLHER K H uvloop 0.16, "ER&ET MIT V¥ alIE & TH):

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

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

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

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

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

Python 53k (3 3CkY
Copyright © 2001-2023 Python Software Foundation. All rights reserved.

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

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .

A RSERMV ALY IS, B W LA TiE,

89



Python Setup and Usage, A {Tha4 3.12.7

90

Appendix D. [fHFTE



=5

JEFH
..., 55

-7

SAPPDATA%, 38

2to3, 55

>>>, 55

_ future_ ,59

__slots__, 66

ek
method -—— ¥ ¥, 67

TRELE
SAPPDATA%, 38
BASECFLAGS, 30
BASECPPFLAGS, 29
BLDSHARED, 31
cc, 29
CCSHARED, 30
CFLAGS, 22,2931
CFLAGS_ALIASING, 30
CFLAGS_NODIST, 2931
CFLAGSFORSHARED, 30
COMPILEALL_OPTS, 30
CONFIGURE_CFLAGS, 30
CONFIGURE_CFLAGS_NODIST, 30
CONFIGURE_CPPFLAGS, 29
CONFIGURE_LDFLAGS, 31
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