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CHAPTER 1

0

5
A2
=\
(=]

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 YU FHEET EER R RS tty WAAIPR IR ARL, EatRA G RATENTH 2 3%3]—1> EOF
CUFEEHRTAF, RATPATE UNIX b# cerl-p 8(7E Windows [#% ctrl-z, Enter R/ AMFSF).
A RZEFAEZEE, HS M tut-interac,

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
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~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



Python Setup and Usage, & {Th4 3.13.1

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
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-q
RIEAE A AR N A SR BRI A B
Added in version 3.2.
-R
TERI A BN . BT, oy rsonsasussso FREZERSCE Ny o WHRLAEA, BN AHHLILZIA
JE .
TEZ WA Python Hr . BLEI 2% J5 WG A BEALAL , DARFFAFER A FA AR89 _hash__ () {HH
ANHTRIM I BEDLE < mEE” . EIREAIFERA Python FEAR PUIFORFFIEE , (H2TEEE M Python
HERR BB TR A AT T3
e A BEHLAL B AEET X BRSO B i s A5 R TR 28 M55 Db 3R LB 3, X Fian AFIH T #43 dict 78
SISO R I PERERD O(n?) SF 245 . 127 http://ocert.org/advisories/ocert-2011-003.html | i1 .
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
ANFF Al P site-packages H FRIFMEF| 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%
Epilig s serat
—Wdefault # & MEFMLEEL —R
-Werror # BHAR w
-Walways # R AR A
-Wall # B -walways #f [
-Wmodule # HNAAMKEE—K
-Wonce # 4/ Python HFEZELE—%
-Wignore # ML
11. &4F 7



http://ocert.org/advisories/ocert-2011-003.html
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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 LV .pye UMFEH AALGE H S NIREIFHATH, A2 AR

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.

¢ -X no_debug_ranges & & HFEMRIGN S AIEHHIMIEFE S (R 7. FIRIREE EM
SR GRS B ) WL B AE A P8 2 MWL e o IXHE RS A/ NP AR AB X5 F pye SCHFRHEA AL I
A AERRERERS SR [ s BRI ML B R . WS 5] PYTHONNODEBUGRANGES
Added in version 3.11.

» -X frozen_modules fff & CL 7R GBI H 2 & B4 5 AL T Ir Z 0. R on IR EANTR
B A of £ LR EANTRF1E Z 0. G152 %4 i Python (TEFIE L) WIEKIA K on. A
REAEI KT (ETFHERAEWZEIT) MERIA K off. W importlib_bootstrap

importlib_bootstrap_external (fﬁéﬁ*ﬁﬂ%é%%%ﬁﬁ}ﬂ7 Eﬂﬁlﬁﬁiﬁ\ﬁ—i%ﬂiﬁjﬂ off., HiH
27 PYTHON_FROZEN_MODULES.,

Added in version 3.11.
* -X perf &JRIX Linux per £ PEREMTAR Y SCHF . A5 7 BTN, per £ PERE M HTaSKFfE

44 Python W o TN AERLLE -5 E AT AR 4 Bl RGEA KR IE LT RS
BRNE N o, i S0 PyTHONPERFSUPPORT Al perf_profiling .

Added in version 3.12.

+ =X pert_yit FEL AN Linux pert PE G JM 47 2500 SCHEIE M A DWARF SR Mgt 1
BCHE IS, pert P AE 4 HTAE 14 AEGS (1] DWARF {3 LK f Python J1F1. B8 1 0
KESET- £ ] T AE 24 R 6 SRR RN TR BT, BRI o™, 5 2

PYTHON_PERF_JIT_SUPPORT Fil perf_profiling,

Added in version 3.13.

e —X cpu_count=n 4%7‘ % J%']gl os.cpu_count (), os.process_cpu_count () ﬂ]

multiprocessing.cpu_count (). n M\fﬁjﬁﬂ: g‘}ﬂ: 1, Jﬂﬁliljﬁ Xj‘ﬂ: aﬁ%% R érﬁ'J %/I\%?%%
RS0 CPU SR PRt lA b, HiESH pyTHON _CPU_COUNT. ISR n K default,
WA & B AL E .

Added in version 3.13.

* -X presite=package.module M — PR Y site BURIATZ HIPAK __main_ BEHLLE
HEZHTA . F, XMF AR _main__ o MEEIIE T 25 7E Python ¥] iRk
WIREAT I AU o Python TG 20481 AR X A0 3 BUIEIUA BEAFAE . D36 S B PYTHON_PRESITE,

Added in version 3.13.

o —X gil=0, 1 BRI AF M BFM GIL. Bk o (NAERLE T ——disable—gil MBI LT .
1425 R pyTHON_GTI Fl whatsnew313-free-threaded-cpython,

Added in version 3.13.
Bl Ve ME A H 81T sys . _xoptions FHLEFRBUX LA,
Added in version 3.2.
TF 3.9 MR ZAASE: BT -x showalloccount &I,
T 310 R AR E: BT -x oldparser &I,

1.1.4 EHEE

Python M BRI AL B AEASE 5 50 90 024 % 0 L G0 (5 R 58t AT PR
SR8 R R

FFIRBAE R TERM BN dumb KA B €50

1.1. &91T 9
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TERE T FORCE. COLOR FRBEAS B, WIS TERM WE M ERE B . %38 H T8 T & (B4
K2l R ANSLEE TS5 R CL R4 .

AR E T no_conor BREEAS i, U Python FH7E i H 25 HI T & 4 . A4S B 1 SE 205 T FORCE_COLOR.,

T X S PRI AR AR A T A kg g i . BHUAE Python fERERS R il cki th, WA
PYTHON_COLORS PRIEAs B, A B Se =T No_COLOR, & MIMEFcd L& T FORCE_COLOR,

1.1.5 F[ 24 {E FRYEIR
-J
PREA 4 Jython ffi FH

12 REER

LRI 2 0 Python IATR , ENTRAEMATIF R Z BIBAL A, H - B -TERSh. IRTELYE, 4
FAAEP I A QATIT R S B A R B
PYTHONHOME

I BRUE Python RV B . BRIN L T JE2AE prefix/1ib/pythonversion fll exec_prefix/
lib/pythonversion W Z&, HH prefix fll exec_prefix /&M WH O ERE R H3, BN
F /usr/local,

Y pyTHONHOME #E N H Z, BIEHSFRIREC prefix Ml exec_prefix, T NMETEEAN
[GIHIME, 16 PYTHONHOME i%°K prefix:exec_prefix.

PYTHONPATH

HOTRLE SIS AR 5 0 paTa M. — SNl o5 . pathsen 4RI H
SEBSFAAFR (140 Unix L S T07E Windows _FJAME ). BRIAZM RAFEERY H .

B T H R Z AN, BN pyrHONPATH % H AT PAG] AL & 4 Python BIBL) zip SCHF (JRAUTHE 4%
) o Tk zip SUPFFAY R

EOANR T B AH T LR 2, (HiEHFER 2 A prefix/1ib/pythonversion JF4R (0L E 30y
PYTHONHOME), ‘B % = 2BUNINE] PYTHONPATH,

A H 96 A BN RG | BEARR) pyraoNPATE ZH], IEQN_ESCHAE 2k Rl ). R
AR T DAFE Python F2J7 UM NS B sys . path RHFfTHEE.

PYTHONSAFEPATH

ﬁﬂ%i@éﬁ?ﬂ*ﬁ*ﬂF%??ﬁf“%, HAERF A BEAN LSRRI INE] sys . path: 0L -p BEWI
TR -

Added in version 3.11.

PYTHONPLATLIBDIR
MR EHBN A, M sys.platlibdir fHo
Added in version 3.9.

PYTHONSTARTUP

AN AT R, %30 R Python fiy & SAERH ALY BN /R 7 /s Z BB
7o I AAE SR H A Ay AT ITFER 7] — i 44 23 1) i, DR P B Sl AR e gl
PMERZH A A ICIR B o RIS AT DAEEX A S B GER AT sys . pst Fll sys.ps2 ASHY

% sys.__interactivehook__,
1RSI SRS AT K #T S cpython. run_startup .
PYTHONOPTIMIZE
%@%?ﬁ&%—?#é?ﬁ% ERATS T RE o T WURBON— MR, e T 2R
HAE ~Oo
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PYTHONBREAKPOINT

AR R AIRPBE , B IS BRI C— TR X R . 5% T 0 R AR
T B ZATA XS AFH sys . breakpointhook () WIBASLBIRIZST, J53 H 45 th NER)
breakpoint () KW . WIRRBGE, WBENZ TR, WEAMY T pdb.set_trace”, FfitA
B TFAFER"0” 2 F 2 sys . breakpointhook () HYERIASE BB A F1M F 2R 1] o

Added in version 3.7.

PYTHONDEBUG

DA AR — IR AT, B A T o T, QSRR e A S T
ZIRFRE ~do

WIREEAS B AR B Python 643838 M0, 15 WEKi gk Z0 W o
PYTHONINSPECT
A B AR — DS TR, B T -1 I
Iz B AT Python AU os . environ SRAB B ATERE Fr & 45 o il 45 A A
IR SEU FIH S cpython. run_stdin,
T 3.12.5 A R AEASHE: (3845 3.11.10, 3.10.15, 3.9.20 1 3.8.20) & T34,

TE 313 JRAS KA AR B AR TGy W i PyREPL, FEBUAS LT PyrroNsTARTUP HAPEAT. 1
KB H .

PYTHONUNBUFFERED
PR BRI — AR P AR, B T - u .
PYTHONVERBOSE

AR B MR RN AES AR, B S T v 5. RSN, WA S T
ZUARE v
PYTHONCASEOK
WS T AR &, Python 21 import HA]FAIK/NG . X(LAE Windows 1 macOS AR
PYTHONDONTWRITEBYTECODE

BEAS RARBEN — AR P AT H, Python FFASZRAE FA BB G A pye SCPF. XHHT
FE -5 I

PYTHONPYCACHEPREFIX

QR E T M, Python FFAEFR H SR IR R TP B A cpye SCHE, AN ER Py
_ pycache__ HFH ., XY THEE X pycache_prefix=PATH &I,

Added in version 3.8.
PYTHONHASHSEED
AR AR B R BB BN random, KT —NREHLIEYE A str Fl bytes X5 iz B EI R

AR pyTHONHASHSEED BN — N EEBUE, B XFREE M [ % B9 P BOH St 2= s A BEH LA T I8 75
FI2EZUAY hash() Z525E .

ERHB R RV AIZ R, B TR A S B AN, sieir—4 python pEFEE
I
RN —A> 10,4294967295] FEH N i)+ BEHIEC. 155 ZUE 0 R 2R e A BEPLAL .
Added in version 3.2.3.
PYTHONINTMAXSTRDIGITS
MRS T B — R, B LT ORI B R 1 4R B A ep e K IR )
Added in version 3.11.

1.2. INETE 11
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PYTHONIOENCODING
AR A AR BT RS 2 BRI, BB #581d encodingname:errorhandler VAR
Y stdin/stdout/stderr fiff il 4@ fi%. encodingname Hl :errorhandler ¥ERE AT LTI, SHE str.
encode () HE A

X1 stderr, :errorhandler BRATSHEZMG: ACTEFRF WM 2N 'backslashreplace’,
1 3.4 JRA K HEAETE: “encodingname” FR4HLAE AR IR .

TE 3.6 A K AAR T #E Windows I, X132 a0 il 6 Zoh X & Z0% WA B rig @ dmis, Bk

IR E T PYTHONLEGACYWINDOWSSTDIO, it Hif it B 5 [i) Y SCAA- A MR 37 Hg i
PYTHONNOUSERSITE

W E T AR R, Python ¥R ARSI A P site-packages H EKINME| sys.path,

& B0

PEP 370 -- 43 FH 'Y site-packages H 3¢

PYTHONUSERBASE

ENX R P EREE R, ERBHHRITIT user site-packages H XPAK python -m pip install
—-user ) LR EAE.

e 1)

PEP 370 -- 43 FH 1Y site-packages H ¢

PYTHONEXECUTABLE

W E T HIAEEAS R, W sys.argv (0] KRR A IAS B AT A2l it C s fTif Tk m(E .
JXAYAE macOS F5EMEH .

PYTHONWARNINGS

VRS RS - BT, WERBBEN — A PAE S R AT, B S T 2R AEE -, SR S
B RS R S R T AR P B -

FTRT B UL SR R R S B T AR A B T R B A Hh B A 4 (B2 AR BRI O T & 2
AR 2L )

¢ EANERLE B — K
#EBBAFRE

¢ ERBEE

# 5 PYTHONWARNINGS=always #f [f
¢ TSR % — K

# -@E /j\ Python ji 7}5 4’:‘5 %‘ - Jk

#

AT EE

VINGS=ignore

142 5] warning-filter f1 describing-warning-filters | it 55 22 4077 .

PYTHONFAULTHANDLER
AR RS AR BN — P IEZ 455, faulthandler. enable () XFER SR - 24 s1GsEGY,
SIGFPE, SIGABRT, SIGBUS Ml STGILL {5 52404 —MAb AR VAR ff Python [mI#if5 B HLIRFACE
LT -x faulthandler 3T,
Added in version 3.3.

PYTHONTRACEMALLOC
MR AT AL RSO — DS AR, WA cracemalloc BEHH SN Python NAE7 LAY ER
Bio AL R E R IRAFTERR B2 00 1) (5 B i R igk . B4, pyTHONTRACEMALLOC=1 H{RFFHR
ﬁﬂglllﬁo 1%23[%] tracemalloc.start () Z]@IT%@E%{%E‘Q ﬁ%{ﬁ?&ﬁ*X tracemalloc iﬁiﬁo

Added in version 3.4.
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PYTHONPROFILEIMPORTTIME

R BT AR B o — RS FAF R, Python K& BRTRIR FAFES: T2 KA. XEM T
B X importtime PEII,

Added in version 3.7.
PYTHONASYNCIODEBUG
MR WA TN — D HEEF A, WEEH] asyncio BRI P
Added in version 3.4.
PYTHONMALLOC
BCE Python W75 Be s M/l 226 iU 1
W Python T T %) A F753 L A8 Tt -
o default: [ BRIANTEBLRS .

e malloc: %G8 (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) {#i Jf] C J&
B malloc () BR%L.

e pymalloc: Xf PYMEM_DOMAIN_MEM # PYMEM_DOMAIN_OBJ 3 {ifi | pymalloc 4} it #% I %F
PYMEM_DOMAIN_RAW Jif#i f malloc () BA%L.

e mimalloc: %} PYMEM DOMAIN_MEM fll PYMEM DOMAIN_OBJ I8 {fi F§ mimalloc 43 fi #¥ 1M X
PYMEM_DOMAIN_RAW IH/ i ffl malloc () HA%K.

22 JHRE T
o debug: TE BRIAWAE IR Z ik 1.
 malloc_debug: 5 malloc FH[AMHIAS {4 1.

o pymalloc_debug: 5 pymalloc #H[F{HIE L2 H R HF .
e mimalloc_debug: 5 mimalloc FH[EMHIL S ZEEVE R T
Added in version 3.6.
A 3.7 AR S AT HEI T "default " 2}

PYTHONMALLOCSTATS
MRV — A EZ AT, Python REERER BIELHTHY pymalloc X4 I DA KA X FA IR T E) pymalloc
NAF LA G

s pyrrONMALLOC BRSEAR R FH SR BRI IS C R malloc () 4rHl#s, B AN Python YL E:
ATFF pymalloc, W IAR o RF 9 200K

e 3.6 HUAS S AR AR T AR A AR ] ARSOH] FAE AT A 48 1) Python.  MISRE RS B — 4>
2 TAFEH MR AR -

PYTHONLEGACYWINDOWSFSENCODING

MR- HAESFLE, BRIAW filesystem encoding and error handler i3RI 3] 3.6 MR 2 A HI{E
“mbcs” Fl “replace L, CRESR TR BRAE “utf-8” A “surrogatepass” .

ﬁ’@,ﬂ[x)ﬁ'{l_ j’ sys _enablelegacywindowsfsencoding () EEE}FHO
Auvailability: Windows.
Added in version 3.6: ¥ Z {11 S 4] PEP 529,

PYTHONLEGACYWINDOWSSTDIO

WRBE— A EE AT, WA B2 6 & S A . X R Unicode “FAFRF AR E
ahizEl & B AR AT A, T2 6 utf-8.

WERARHET T ] (BN SCHFBETE ) A 238 45 6 5 2% o DX AR B 25 4 2005
Auvailability: Windows.
Added in version 3.6.
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PYTHONCOERCECLOCALE

WAME BN 0, 552 Python iy 47 B I Bk F5 48 H0 T ASCI i C 5 POSIX X3 i3 B it
R SRR R R T UTF-8 R 6.

TSR I AR B AARBEE (ERREh o DASMKIME) , W78 35 R34 By ne_ AL KIpEI A S0 E
I HARA5 25 ve_cTypE R4 i DX Ikse 0 sl 8 M BRIA R ¢ K, s34 b B =CHg Bl 3T ASCII i1y
POSIX X, #RJ5 Python CLIRFFE N2 T 2 B2 Le_cTYPE 2 HIH 8 1 1) I e B
N X e 0 -

e C.UTF-8
e C.utfs
e UTF-8

AR BB T DAL KIS i —A>, W45 4k Python iz A7 Iy 2 BRFTE 24 B ERE PRI AR Y.
Mo Lc_CTYPE PRI . X HHORER AR AR BRI AT T ] — AR o Y At R DX I
AIZLPE (130 GNU readline i) Z4b, ibBEAE THERE (JLIBIX LR R 1E124T Python ffFRESR) LA
LAEA IS AR C KARAY#AE (BI40 Python H LU locale.getdefaultlocale () A E]
BRI

(e 3 B A A i B X X ] 4 T R o — AN Kk R § 32 sys . stdin Al sys.
stdout.ﬁgfﬁ surrogateescape %gﬁ%ﬁbﬂﬂ%§(sys.stderr~é?ﬁ%éiﬁffﬁ backslashreplace ﬂﬂﬁﬂ%E
AEAR A RSB T v —4) o XA AL AT AT AR A pyrHONTOENCOD TNG RFE i -

TR E A, QRS T PR A, B MR Y Python 12 TR GG AL I FEAS R 9% i A iR
Il 4t g DR A0 THATS AL T IS IR A ) 5 B PYTHONCOERCECLOCALE=warn $f- £ E( Python fF stderr
AR EESHE.

EER, BIE I e 25 0, s e o yR R B G i) B R XK, Bl pyraonUTFS
IFAEL G BT ASCIT 1) PR35k Wl G o 00200 [] sl 252 PR s 7 0 45 DA e ol AR A ) AasczT i
e uTF-8 YENRG M .

Availability: Unix.
Added in version 3.7: i %[ PEP 538 T f#iE0 .

PYTHONDEVMODE

R BEPREI AR RO — DN AR A, W25 Python JFAARS, SIALEBIANG UL T E Y
2 FHOMH I KBNS T A . XN T 3LE X dev 1T

Added in version 3.7.
PYTHONUTF8
WRBEN 1, KF2JE A Python UTE-8 Kz,
BN 0, W£EEH] Python UTF-8 455X,
VB AR H A AR 2 A R AR RS 0 2 AU TP S BB 2R
Added in version 3.7.

PYTHONWARNDEFAULTENCODING
MBZATARR N - ADEZFRHFEH, WAERPEDXBARGE, 50k —4%
EncodingWarning .
127 i0-encoding-warning 3 T 1
Added in version 3.10.

PYTHONNODEBUGRANGES
WRRE TSR, S HEREN R P aIRREIMIER S (HR1T. FFRIVRE ERIZE RS
Tfs ) WU BSR48G5 . X AETR BRI RIS XS LA pye SCIFIHRA AL v fEffReRR
SR [ P B B A A I RS
Added in version 3.11.
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PYTHONPERFSUPPORT
AR AL BN AR, BB IR Linux pex £ 7347 gAY SO RF A Python 8 i RERLEAZ TN E .
Wil o, WEEA Linux pert PEREM T SCHr .
TSR -x pert fiyATHEIA perf_profiling.
Added in version 3.12.

PYTHON_PERF_JIT_SUPPORT

WIS U2 BB AR, BRI Linux pers 457 25 3 3R DAGE Python J61 1) 1)
DWARF fi £ ]

Wil o, WEEA] Linux pert PEREZM TR SCHr .
RS -x pert_jit fyATHEIA perf_profiling.
Added in version 3.13.
PYTHON_CPU_COUNT
ﬂﬂ%ﬁt&iﬁﬁjﬂﬁ%é&ﬁv 'JE;{%‘%% os.cpu_count () Ml os.process_cpu_count () B"JJBEMEQ
TS -x cpu_count fQATIEI .
Added in version 3.13.

PYTHON_FROZEN_MODULES

AR MR RHIN on B of £, BHRFHE C ARSI B2 2 ANLE T 20 . {EN on FREA]
R AN of £ FORENIF 20 XTI (IEREDL) BRIH on XA EA
ﬂ\j off, ﬁﬁ‘{f%’: importlib_bootstrap %l] importlib_bootstrap_external {E%*ﬁﬁ%)ﬂ%%%ﬂi

A, R ot
S%ﬁ%éiﬁﬂ—x frozen_modulesﬁﬁé>ffﬁigﬁo
Added in version 3.13.

PYTHON_COLORS

R MR RN 1, ARREARRE A Mh i RS IR (. REHBEN o KPR IAT A . 7B I 6l
&.

Added in version 3.13.

PYTHON_BASIC_REPL

AR SRS REE, PRI A RN TR % curses il readline H%ET Python fYREPL,
TR SUT AR GERY 2T AT 48 Y REPL

Added in version 3.13.

PYTHON_HISTORY

BEPRIFAS BT PN R LA - python_history SUPFRIALE (FERUAREOLT, R MMM EHR T

.python_history jCﬁ:) o
Added in version 3.13.

PYTHON_GIL

AR AR Bl 1, TUPRESE 6 4 R RS Bl (GIL). R H sk o RF5i il 25 ) GIL (75 228
Jl--disable-gil {4 #%I0 3 ft B Python).

HESH -x gil G TR, ZEI P Seg s T AR &, If15 S 5 whatsnew313-free-threaded-
cpython,

Added in version 3.13.
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1.21 FHAEXETE

PYTHONDUMPREF'S
TSR, Python K7 3¢ PHARRER 5 4 10 A 1% B A5 | T4k
LEFTAF ] ——with-trace-refs FEEEI AL E: Python,

PYTHONDUMPREFSFILE

U, Python RAE 5 P ARRE &% o R3-SR 7T (R0 G5 | VA0 fik 22 PRI 20 B8 45 1 (9 s A
JITRS IR SO A

LY - with-trace-refs F @I SRALE Python,
Added in version 3.11.

PYTHON_PRESITE

UNAR MR R — R, BB AR R A e A IR BT BB AL, BIE site BREHLPE
PATZHT, HAE _main_ BIBRGAIEZ AT, FIHE, X MR ARBRASYPHEN __nain_.

X3 I 2EAE Python F1 ARG R BESAA TS o

TRA—DTELR, W] package.module fFN{E, BURAE import 147 HAREE
RS -x presite AFATIRIN, P SEHm T AL .

5 ] ——wi ch-pydebug MELETOR EC E Python.

Added in version 3.13.
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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 /e K Z %Y Linux EATHC L, HAECNTASNY ZAT I AR B AR (. At e R i i
RATRRA AL T REVA B LR TR A DR X ISR AT DA IR AR R G i B BT LA 1Y Python,

Xt iﬂ%?ﬁﬁﬁﬁﬂ@ Python RFUE MATERAFPE R IITE DL, AR AR AT . 1S R
AR -

& BH
https://www.debian.org/doc/manuals/maint-guide/first.en.html
}F Debian ff] 7

https://en.opensuse.org/Portal:Packaging
%I OpenSuse Jf| '

https://docs.fedoraproject.org/en-US/package-maintainers/Packaging Tutorial_GNU_Hello/
X}F Fedora F

https://slackbook.org/html/package-management-making-packages.html
7T Slackware Jf§ P4

2.1.2 7£ FreeBSD #1 OpenBSD _t
o FreeBSD A/, i AT fir &8 m

[pkg install python3 J

« OpenBSD J{i /7, i 1] AR fip -8 i d:

pkg_add -r python

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

BilGn: 1386 F FU#RE Python 2.5.1 [ v] I Wi As:
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[pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/1386/python-2.5.1p2.tgz J

2.2 #33E Python

SRR 4% CPython, ¥ GBI RN U5t (LAY . RTT AT BRI S MY source a2 HIHEHIEL
BRI clone. (WSARBEETTANT, IBA MRS clone. )
H e R ) i S AL

./configure

make
make install

FiE Unix P& 102 5 28 0 FITE R S 00E 3 2 AN IC SRAE Python IR AR H 58 F 1) README.rst
PELEE

A EE

make install B[ PAZE B3 python3 —3FEHI S0, B, #3(H H make altinstall [fij A2
make install , R NJGH R4 T exec_prefix/bin/pythonversion .

2.3 5 Python #8XHIEEEFIIHF

BT AYLRARA B AF; prefix Mlexec prefix YT B LI HI HPAL N EXT GNU
AR ENTATRE AR I

B, KL% Linux 25 &, WENBIAMERZ /usr .

XH/B % =
exec_prefix/bin/python3 R HEAA N B

prefix/lib/pythonversion, exec_prefix/ @,gﬁ??ﬁfﬁﬁ%ﬂ@ E%E’\]Tﬁﬁ{jﬁ

lib/pythonversion

prefix/include/pythonversion, HBEI K& Python PR A i A R REAS BT 75 19 in-
exec_prefix/include/pythonversion clude M) H S TEE N B

2.4 Z:IR
2 Unix _E A Python I, S5 5 nl SAATELER , 40

[$ chmod +x script ]

FEAEBIAS (4 T B B — AN £ 16 14 Shebang 2. — MEAT AP 5 2

[#//usr/bin/env python3 ]

FFAEEEA paTH H148 & Python fERERY. (H2, KLE Unix RAE BN A env 4, KT AEFR 2K
/usr/bin/python3 i gelith h fERELR KA o

FiKE Python A 1 (fi [i] shell /74, 1525 H subprocess i,
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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 19



Python Setup and Usage, & {Th4 3.13.1

20

Chapter 2. 72 Unix IiE T {E Python



CHAPTER 3

Bt & Python

3.1 FEEXK

#i¥ CPython Il ELAYRF A B IR A
o CI1 i, WL CLL R A2 .
o ¥F Windows |, FE3 Microsoft Visual Studio 2017 B¢ 8 # il A
o Xt IEEE 754 % S80R1 I 5 Not-a-Number (NaN) B3,
o XTEFRRY SCHR
o X ss1 il hashlib §JEAHH OpenSSL 1.1.1 KRR AR T OpenSSL 3.0.9 Sk i ARAUAS o
« SQLite 3.15.2 JiITF sqlites " JEHHL,
o Tcl/Tk 8.5.12 [T tkinter fEik,
o ZET0 autoconf 2.71 Fl aclocal 1.16.5 S E A K configure A,
6 3.1 A KRS ISR EE Tel/Tk 8.3.1 HuAs.

T 3.5 A & AEASHE: AF Windows |, FIYEEESL Visual Studio 2015 B FHHI A . PIAESESE Tcl/Tk 8.4 Jit
NN

TE 3.6 WA KRS B AR BOR T E Y C99 Fitk, A <stdint.h> Hll static inline BR%L.
TE 3.7 WA K AR BT IRAESER A S50 OpenSSL 1.0.2.,
TE 3.10 JA % A2 AR T FAEE S OpenSSL 1.1.1, 535 SQLite 3.7.15.

TE 311 fA B AEASTE: C11 4ii%ss, PIAESE%E IEEE 754 1 NaN 7. £ Windows |, 5% Visual Studio
2017 S H AR AS . IUAE ST Tel/Tk version 8.5.12 i tkinter bk,

TE 3.13 iR KA AR o IIAEFESE autoconf 2.71, aclocal 1.16.5 FI SQLite 3.15.2,
%127 PEP 7 "Style Guide for C Code” #1 PEP 11 "CPython platform support”,

3.2 EARBIXHF
oy T WKL, Python AR 2 BN SCIE. FOHAE MPFA B NCPE i - T
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make regen-all

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

make regen-configure

Makefile.pre.in ISR T EAEMMSCHE. ENHEAAS TEHALENN TR, #EK regen—+

make target.

3.2.1 EEMF

make regen-configure A2 ¥ {#i il Tools/build/regen—configure.sh shell A4 ] aclocal .m4

SR contigure JIAS, BB A Ubuntu 25 g R PR A AR T H AR A HA AT LR i i
AR, DA A Al AFEA L AT

[autoreconf —-ivf -Werror

éEﬁiE@jCFFﬁTﬂ§ﬁ§§E&fE@ autoconf—archive,aclocalIﬁ]pkg—configHﬁZFﬂfffﬂigﬁo

3.3 ECE XN
MPATF RSN I configure JHIAHEI:

[./configure ——help

215 Python JEACHE H ¥ Misc/SpecialBuilds.txt

3.3.1 @Rk
—-—enable-loadable-sglite—extensions
TE sqlite3 BRI _sqlite ¥ RAIH AP RA HFF A MEY e (BOAKHTE).
%I, sqlite3.Connection.enable_load_extension () FY¥EM sqlite3 Fidk,
Added in version 3.6.
——-disable-ipvé
S50 IPVO SCRF (A SRR MERINE ), W socket R,
——enable-big-digits=[15]30]
7E X Python int FUFM AR/ 15 5% 30 Legs
TERRNTE LT, Bz R/hh 30,
E X PYLONG_BITS_IN_DIGIT 3 15 B{ 30,
%l sys.int_info.bits_per_digit .
——with-suffix=SUFFIX
R Python [ ] PhAT SIS 2RI BN SUFFIX

7£ Windows Al macOS BRI G2 H . exe (A #UFT 30144 python.exe), FE Emscripten 5 5 _F 4
.js, 1F Emscripten {5 #$ 18 .htm1, fF WASI F2h .wasm, M{EHEAES VNS FR/E (7]
PAT SN python).

T 311 AR KA E: E WASM P& FERAJGE A - 9s, -html 3 .wasm Z—,

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

Select the default time zone search path for 35 zoneinfo.TzPATH HEIIAWN KB RIER. &0
zoneinfo 1‘%@%5’\] éﬁi%ﬂj‘ﬁaﬁo

%ﬁ Lki /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/etc/
zoneinfo
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Z:[{] os.pathsep FEIE5FRLT -
Added in version 3.9.

——without—-decimal-contextvar

ik _decimal ¥ JEBIHEIH F LAY RS0, A IAEAM T3 (BRIN), S0, decimal
e,

2, decimal . HAVE_CONTEXTVAR Fll contextvars #it,
Added in version 3.9.
—-with-dbmliborder=<list of backend names>
i dbm BRI db J5 AT .
GHERAES (1) SR FERE, SEERATR.
e ndbm ;
e gdbm ;
e bdb ,
——without-c-locale-coercion
S5 CiEFE % UTF-8 il Zisk (BHAHEA ) .
NiE X PY_COERCE_C_LOCALE %%,
%% PYTHONCOERCECLOCALE 1 PEP 538,

—-without-freelists
2% [ 53 el BRI DASIMY A | Hi 41 5% . Disable all freelists except the empty tuple singleton.
Added in version 3.11.

——with-platlibdir=DIRNAME
Python £ H 34 (BRIAH 1ib).
Fedora 1 SuSE ¥£ 64 {ii*F-4 H 1ib64
Z|f] sys.platlibdir ,
Added in version 3.9.

—-with-wheel-pkg-dir=PATH
ensurepip BLHH H]) wheel HF (BRIAAT).

LY Linux ZFTAR T BN BN N 45K Hi 9¢ & o Ul Fedora ¥E /usr/share/python-wheels/
H & F&%E wheel {0, T AN%%E ensurepip._bundled fi,

Added in version 3.10.
—-with-pkg-config=[check|yes|no]
P EL SR 77 2 i ] pkg—congig AA I FA H UM -
e check (BRAMH): pkg-config A A LI
e yes: pkg-config WMk
o no: FLE AN pkg-config RIHAFAE
Added in version 3.11.

——enable-pystats
JE P9 Python PEREGTTHEEICSE -

FEBNRIL , RS BRI, (5] pychon3 X pystats @4 BT pyTHONSTATS=1 3
5378 AE Python JH B E FH Ge vt A i de

7E Python iR, ASRGETH AR T HLAR I I I S e 1 45t
BORANTE :
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WAINY -x pystats AT,

WA T PYTHONSTATS MIEASH,

o X Py STATS %%,
N sys BERIG N AL
- sys._stats_on (): FHSGIHEIRILE .
- sys._stats_off (): XSG IENLE.
- sys._stats_clear (): /G840 4R
- sys._stats_dump () : RFGEIHEHRE S S, HIHRG A

S EE i & /tmp/py_stats/ (Unix) B{ C:\temp\py_stats\ (Windows) H L& (A fE
ME—) SCfF. WERIAZHEAEAE, 45K T BN E stderr.

ffiFf] Tools/scripts/summarize_stats.py JEHGEHE R
AR EITE
o RS
— & 12851: success, failure, hit, deferred, miss, deopt, failures;
- PATIELG
xR
T
~ PN Python 11 ;
- PyEval [ ;
- AR
- QUEAWITE

- Eval ] ffi: vector, generator, legacy, function VECTORCALL, build class, slot, function "ex”, API,
method.,

. g
— incref F] decref’;
— fiRREZS incref A decref';
- 4yfc: all, 512 bytes, 4 kiB, big;
- 2
- KR EHERGIE;
— A AR SR
- RREGHT;
- Pufssids
- BRI/ RATHI AR B
- EHUATIY uop.

o IR IEics -

- BRI
- BUTHRXR;
- BIERRIXR .

Added in version 3.11.
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—--disable—-gil

—

JE XA global interpreter lock (GIL) &84T

Python 1) SERPESCRF: 1 o AR R

E X Py_GIL_DISABLED 72¥f[0] sys.abiflags ¥nfill "t".

12 5] whatsnew313-free-threaded-cpython T f#1% .

Added in version 3.13.

——enable—-experimental-jit=[no|yes|yes-off|interpreter]

B AR B B JIT Gideddi o
* no - BT JIT RfREAS o
* ves - MHEVA TIT 1fERERS -

o ves-off - I JIT MR HERASE N E .

* interpreter - M JIT WAERESS, (HETXTE NS 2 BRI RS .

*ETE‘[‘E‘IWH, ——enable-experimental-jit zEé ——enable-experimental-jit=yes E’Jﬁgﬁﬁiﬁo

Added in version 3.13.
PKG_CONFIG

619 pkg-config THHHEE.
PKG_CONFIG_LIBDIR

PKG_CONFIG_PATH
pkg-config if_'ﬁIJﬁ °

3.3.2 C 4RiFEkIm
cc

C GiiFdE 2
CFLAGS

C GiiFdint.
cep

C FAbH AR 2.
CPPFLAGS

C ﬂjﬂ‘ﬁﬂ%&ﬁ:ﬁjﬁﬂ WH;U] —Iinclude_dir,

3.3.3 PHEIRIEM

LDFLAGS

%ET%%%E,’EQI‘/‘T?, Bl -L1ibrary directory.

LIBS
LR, BN -11ibrary.
MACHDEP

R FARAILER ) PR S8 PR
3.3.4 AT HB=T51RkFADEIR

Added in version 3.11.

BZIP2_CFLAGS

3.3. EEEREI
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BZIP2_LIBS
FF Python £%4% %] 1ibbz2 ) C 4iikas MIEEIEARIEAR , H bz2 B, & pkg-config.

CURSES_CFLAGS

CURSES_LIBS

%fXﬁ libncurses Eﬁ libncursesw E@ C ﬁﬁﬁ%%§$ﬂ%§%§ggﬁﬁ$ﬁ, EE curses Eﬁt&ﬁﬁfﬁ, %5%5

pkg-config,

GDBM_CFLAGS

GDBM_LIBS
1% gabm B C dRikgs SR A IR .

LIBB2_CFLAGS

LIBB2_LIBS
£ X} 1ibb2 (BLAKE2) [ C rigs FIEEE AR, 1 hashlib B, ## pkg-config,

LIBEDIT_CFLAGS

LIBEDIT_LIBS
X} 1ibedit I C Smifds MEEREAR PR, B readline BRI, 36 pkg-config.

LIBFFI_CFLAGS

LIBFFI_LIBS
B Libeei {9 C S MBERAR IR, i ctypes BURME , 5% pkg-config.

LIBMPDEC_CFLAGS

LIBMPDEC_LIBS

£1%F Libmpdec [ C #iikas AIEHZ A PR, B decimal B, %3 pkg-config,

O #ik

BrAE¥EE T ——with-system—1ibmpdec 75 WX LE BRI A BRF BEA R

LIBLZMA_CFLAGS

LIBLZMA_LIBS

% 1iblzma f C iiFas MEERESR AR, M Lzma BIRE ], 75 pkg-config.
LIBREADLINE_CFLAGS
LIBREADLINE_LIBS

£ libreadline By C 4uias FIEEREARIENR, H readline I, H 35 pkg-config,
LIBSQLITE3_CFLAGS
LIBSQLITE3_LIBS

BN} 1ibsalite3 B C Jiifes FIEEEAR AR, B sqlite3 BT A, 35 pkg-config,
LIBUUID_CFLAGS
LIBUUID_LIBS

EFXF 1ibuuid ) C gRiRae MIFERESRIERR , M uwuid BEHH A, 73 pkg-config,

PANEL_CFLAGS

26 Chapter 3. figE& Python



Python Setup and Usage, A {ThaZ 3.13.1

PANEL_LIBS
£FXF PANEL ) C 4iian fIEE A8 AR, B3 pkg-config.
£} X} libpanel B{ libpanelw ] C #ii¥s MEEH AR HEAR, HH curses.panel B, %

pkg-config,
TCLTK_CFLAGS

TCLTK_LIBS
B TCLTK 1) C gifai MR IEAR, i pkg-config.

ZLIB_CFLAGS

ZLIB_LIBS

%) 1ibz1ib ) C ks MISEHEAN AR, B gzip BB, % pkg-config.

3.3.5 WebAssembly &I .
—-with-emscripten-target=[browser |node]
>} wasm32-emscripten BB A BRI .
e browser (BRIAAE): WMz &L/ stdlib, 2RiA MEMFS,
« node: NODERAWFS #/ pthread 3 .
Added in version 3.11.
—-enable-wasm—-dynamic-linking
i WASM J& I Bh &S8R ST HF
EHASHERE M dlopene MIPATSCIFRI R/ INE o T BR A SE A 355 BHURI R P i S
Added in version 3.11.

——enable-wasm—-pthreads

> WASM & ] pthreads 7% .
Added in version 3.11.

3.3.6 ZIRMTHYIEIR
—-prefix=PREFIX
£ PREFIX H 235 U0 TG X 3. AE Unix |, BERIAK /usr/local.,
A ATAEIB TR A sys . prefix FRHEL,
YERRB, FP AR --prefix="$HOME/.local/" FEHFK H 4% Python,
——exec—-prefix=EPREFIX
1 EPREFIX W28 B o R SCT, BRINH ——prefix,
SE AT sys . exec_prefix FRHL.
——disable-test-modules
AYRFEHILRE test B, 1 test WH _testcapi § MR (BUASHIFI L4 ).
Added in version 3.10.
—-with-ensurepip=[upgrade |install |no]
e Python 22 INHZFTIY ensurepip fird .
e upgrade (®RiA): iBfT python -m ensurepip --altinstall --upgrade fiF%.
e install : j&47 python -m ensurepip --altinstall fjid .
e no : NIBAT ensurepip.
Added in version 3.6.
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3.3.7 MgEkIN

MG E A BEIE S ] ——enable-optimizations --with-1to (PGO + LTO) k[t & Python. iRI& 14
) ——enable-bolt JHEFRH AT HE FH R4 F-1E BE

——enable-optimizations

M pror1rE_TASK JH M PARCESCFE SR (PGO) (BRIAAEEA).

C Jii54% Clang ﬁ‘ﬁg}zﬁ F| 11vm-profdata FEfF T PGO, £ macOS I, GCC HFEEMFNE: &
macOS |+ GCC H & Clang [ BI4TE .

TRAF ] ——enable-shared fll GCC , W] PAZEH] libpython HiiE SIE{E : FESmiIFas MEERE S 1Y

T/ﬁﬁ'f\ ‘:F‘jjl]/\ *fl’lO*Semal’ltiC*il’lterpOSlthl’l o
O &k
TEMGEITIIE], R T BE 2 18 3 G 156 2 4 4 s 2 S Y5 SO T BB AN Tl :%

1, PRAE AR OE B A i A — BB AR S i . %27 Clang 4% X S04
CFLAGS ':F'{%'ijj[] -Wno-profile-instr-unprofiled %%Zﬁ]?ﬂ]ﬂi‘] bﬂ]

Added in version 3.6.
¥E 3.10 fRAS R AEASTE: #F GCC [ f#i ] —~fno-semantic-interposition ,

PROFILE_TASK

Makefile J| 3| 33545 5 PGO 3| Python iy 11544
BRILA T -m test --pgo --timeout=$ (TESTTIMEOUT) ,

Added in version 3.8.
T 3.13 WUA KA AR T AT 55 R WOREAS 2 TRl B ER b 2 W5

——with-1lto=[full|thin|no|yes]

PR PR BB (LTO) (BRUAIARH).

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

Added in version 3.6.
Added in version 3.11: ZEffi [} ThinLTO 45, 57 Clang F{# ] —~—with-1lto=thin.
TE 312 fiUAS K AR AR TR : QAR i SRR A ThinLTO JEAFRAE A Clang _E R ERIA DAL S0 o

——enable-bolt

SRR BOLT % 5 — dEHl b BRI HEED.
BOLT /& LLVM i H i —3# - HIF A B2 367 H b R b . i EFRECK 11vm-bolt F

merge—fdata Efﬂ% °

BOLT /5 #8224 i 5 H Pt H HlJW)i’“*TV%%&%)mefEL PR BRI TR 2AE Tl
it T DAJEC IS AR T A R + HAR AL B 240 + CPU UM AL, IF HIFARIT A 4L & 4832
5355, CI LLVM 16 2 B BOLT NiA e SE5E 5 5t F £ (7% BOLT % A: it 5 2040 gl
LLVM 16 83 il 47547 BOLT {4k .

BOLT_INSTRUMENT_FLAGS A/l BOLT_APPLY_FLAGS configure ZF 5 W[ g iF Y N7 3% 1lvm-bolt [
ERINSBUEE G K 2 58 /= Fs BOLT £l b AT — skl A v
Added in version 3.12.

BOLT_APPLY_FLAGS

24 BOLT fAkir) gkl SCfF iM% 45 11vm-bolt BISEL.
Added in version 3.12.
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BOLT_INSTRUMENT FLAGS
24 7 R SO 4 11vm-bolt SEK
Added in version 3.12.

—-with-computed-gotos
TESRAEFAAT ) goto T (FESCRe g idas ERRVAE ) -
—-without-mimalloc
S5 mimalloc 43 Bcds (BRIAKE) -
Z WA B PYTHONMALLOC
——without-pymalloc
S5 1RSE R Python 773 Fitds pymalloc  (ERIAME ) -
Z: WIS AS B PYTHONMALLOC
—-without—-doc-strings
SRS SR AR DA A T (GBRIAJS ) - Python Hhg SCRY SCRY“FAF ER R 2 520«
5E X PY_COERCE_C_LOCALE %%,
Z: |7 %% PyDoc_STRVAR() .
——enable-profiling
M gprof A CIEFHMRIETER (BN ).
—-with-strict-overflow

Ff —fstrict-overflow INMNE] C Fiidniftn EBRATE 0L F FATRFIS M —fno-strict-overflow
R ).

3.3.8 Python i R 4%miFE
P iRA Python J& 517 H ——with-pydebug S HiF.
PR AR PR -
o BUARRITA %L {8 warnings B, BRNE SRS R 2251 .
o 7E sys.abiflags A d #Ric.
e A sys.gettotalrefcount () HEL,
o MIATESEUNA-X showrefcount .
o NI -d Ay AT Py THONDEBUG FABEAR B TR MRITAS .
o WX __1ltrace  AFEPYSCHE: QRE X TR EWSTEFATRSRIEIE A b B IRZS0R B
L AR B -, DASEAG I G2 DX ot A HA Y A7 2
o € X% Py_DEBUG fll Py_REF_DEBUG ,

o WMZATI KA EFXF #ifdef Py _DEBUG I #endif AT LML, JFH assert(...) M
_PyObject_ASSERT(...) Wi : ANi&E NDEBUG 7% (HIHEH -——with-assertions BUEEIN). I
BB TR A

- T AR A

~ QI Unicode Fll int X}, WAFHAABIEAT TIHTE, TIN5 MM 7 Ryan st
£

- WRERA BE T BRSO 24 W S 1) R TR TR T IR 25 1 R s

- KA AR AR B AR 5 AN UL M W 5

- BIRIEERS (gc.collect () BREL) XIXFRM—EIEIEFT— LU ELAKG AT

- MW TERBUEAR P B K AU, Py _SAFE_DOWNCAST () oA Ar B A N i Al B 1% Ot o
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é%]j!l‘ Python ﬁﬁ*ﬁiﬁﬂ]@aﬁ%ﬁfwu th-trace-refs .
TE 3.8 MUAS B AEAS T R AT AN ORIV R B HR A A2 ABL 36519 : € T Py_DEBUG AN P REWRE [A] i

E XY Py_TRACE_REFS % (Z W, ——with-trace-refs %),

3.3.9 fEikkIn
—--with-pydebug
FERIRARAX T %% Python: & L py_DEBUG (BRIANEE).
—-with-trace-refs
S TR RS R (BRIAAEE) .
HORINE
e %X Py_TRACE_REFS %%,
e JIA sys.getobjects () FR%L.
o IEEAF BN A PYTHONDUMPREFS o
PYTHONDUMPREEFS PRI 5 W] B K% i AE Python 1B H IRHTSSRTFE B GRS | T4
B ICR R A SR .
Added in version 3.8.
5 313 JOA A A AR B MM AR A 55 R AT AR B RSCRIT R X 44 22 i /& ABILSRZR Y o

——with—-assertions

PN C W& assert (...); Fl _PyObject_ASSERT(...); (BRIAAEH).
WRBLEM SR, WIHE opT Fiifas 2 B A E X NDEBUG 7.
S -—with-pydebug JEI (IFXZHIFHEX), BT USRI .
Added in version 3.6.
—-with-valgrind
JEJH Valgrind  (BRIAZER).
—-with-dtrace
JE T DTrace (BRIASEH).
Z: %] i} DTrace i1 SystemTap I3 CPython,
Added in version 3.6.
——-with-address-sanitizer
JEiFH AddressSanitizer PNFZ4E 1RGN asan, (BHAHZEH).
Added in version 3.6.
—-with-memory-sanitizer
J& H MemorySanitizer PN 745K msan, (ERIAHZEE ).
Added in version 3.6.
—-with-undefined-behavior-sanitizer
J& ] undefinedBehaviorSanitizer & AT MM ubsan, (BHIANEEH).
Added in version 3.6.
—-with-thread-sanitizer
J&tFH ThreadSanitizer Z3E3=4 /M2, tsan (BHANE).
Added in version 3.13.
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3.3.10 FEHEBZIEIN
——enable-shared

JA H 3L =2 Python JE 1ibpython M4I% (BRINHEEH).
—-without-static-libpython

A% 1ibpythonMAJOR.MINOR.a, WAL EE python. o (BRASYIFEF4EE),

Added in version 3.10.

3.3.11 FEixIn
—--with-libs="'1ib1l ...'
FEEEIIMAE (BOAARR).
—--with-system-expat
HE %R expat EGHIF pyexpat B (BRIAHA).
——with-system-libmpdec
(I C 2 mpdecimal ERME _decimal §fEMER, S decinal Bl (BRINHIZ).
Added in version 3.3.
e 313 A R A AR B BOA M B %21 mpdecimal JiE

Deprecated since version 3.13, will be removed in version 3.15: mpdecimal 5 ARSI Bl A< K A - fifi
Python 3.15 —if43 %

& S0

LIBM’PDEC;CFLAGS%ﬂLIBMPDEC;LIBSD

——with-readline=readline|editline
N readline BEHRE—A G .
« readline: {ii [} readline 1EK J5 i
« editline: {i f] editline YE} 55
Added in version 3.10.
—-without-readline
R readline i (BIAL).
N5E X HAVE_LIBREADLINE %%,
Added in version 3.10.
——with-1ibm=STRING
K Libm Bop PR 00 STRING GBRIATE SR SLNTE) -
——with-1ibc=STRING
Ff 1ibe C PERE N STRING (BONTE DL AL E) «
—--with-openssl=DIR
OpenSSL [ H 5%
Added in version 3.7.
—-with-openssl-rpath=[no|auto|DIR]
¥ E OpenSSL ERIZATHIPEH % (rpath).
e no (BiN): NiXE rpath,

e auto: AR -——with-openssl Ml pkg-config H KM rpath,

3.3. ECE®Em 31



Python Setup and Usage, & {Th4 3.13.1

e DIR : H#:%H rpath,
Added in version 3.10.

3.3.12 &M%
—-with-hash-algorithm=[fnv|siphashl3|siphash24]
Pk Python/pyhash. c R FEYE,
+ siphash13 (BRIA{H);
e siphash24;
e fnv.

Added in version 3.4.
Added in version 3.11: 341 T siphash13 3 H 25 EAME,
——with-builtin-hashlib-hashes=md5, shal, sha256, sha512, sha3,blake2
B A
e mdb5,
e shal,
e sha256,
e shab12,
e sha3 (i shake),
e blake2,
Added in version 3.9.
——with-ssl-default-suites=[python|openssl|STRING]
# i OpenSSL BRARY B IS ENFF47H
o python (BRAMH): KA Python HEFEERE .
e openssl: {#% OpenSSL BHAEAZN.
o STRING : R A& T4
S0 ss1 Bk,
Added in version 3.7.
1 3.10 A & A AR B python Ml STRING 233 TLS 1.2 S A HeARMA I P

3.3.13 macOS iEkIn
Z: I, Mac/README .rst,

——enable—-universalsdk

——enable-universalsdk=SDKDIR
BlzEE i i HI A . SDKDIR 5 5E 1. 5R 1) macOS SDK (BRIA KA ) .

——enable-framework

——enable-framework=INSTALLDIR

8 Python.framework , T AR ESEH) Unix 4R . AIESH INSTALLDIR $57E T %% HAe (G
AN o
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—-with-universal-archs=ARCH
5 E I B R ) SO RIS B T ——enable-universalsdk WAHR.
T HETT

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 HEZRFSE LR, NMKE T —enable-framework AR (BRiN: Python).

—--with-app-store-compliance

—-with-app-store-compliance=PATCH-FILE

Python #7140 £ £ 2011 24 32 %2 45 macOS F1i0S [ JH T I HEAT & i 2 il & [ S Ar T B4R
TP ANSRIE T, AR TR R AT 2 IR G AR AN T 512 tnl AR H E RN T
S AEBRINIE O TR 28 Bk it

Added in version 3.13.

3.3.14 iOS i&1n
Z: 1l iOS/README st ,
--enable-framework=INSTALLDIR
QI —> Python E4L. A[A] T macOS, & LA FKIENY INSTALLDIR Z402 58 HiI LR -

——with-framework—name=FRAMEWORK

FREEZR AR CRIAZFK: Python),

3.3.15 X RNEZH®T
S, SR, TR TR CPU RIS - 2 Python. ¢ AP S — AT HZE
-5 1 Python fifREds . HUZIY Python MRAS A5 A2 Ui F4L Python i A PLAT .«
--build=BUILD

M THE BUILD _EHATHEIACE., % Hi config. guess i HEM1H5) .
—-—host=HOST

X ik A EAE HOST (HAR-6) Fisfriiey
——with-build-python=path/to/python

BEXTAE X iFA E python B SCPRR AR

Added in version 3.11.
CONFIG_SITE=file

F 1) AN A TG B A I SO AR AR

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

ac_cv_file_ dev_ptc=no

HOSTRUNNER
TR S i EHLF- 5 19iz 4T CPython L .
Added in version 3.11.

AT Bl

CONFIG SITE=config.site-aarché64 ../configure \
——build=x86_64-pc-linux—gnu \
——host=aarch64-unknown-linux—gnu \
——with-build-python=../x86_64/python

3.4 Python 98 % %;
341 HBRANEENH

e configure.ac =>configure;

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

e pyconfig.h (F§ configure §]7);

e Modules/Setup: B Makefile {fi ] Module/makesetup shell JHIAH @) C P )E;

34.2 FEMEDR
e Cf (o) RGN (Lo) WM.
o —SHE Libpython (.a) JEHIMFRICIFAIER.
« python.o M 1ibpython PHEE B RAFESF python H.
o C P @2 Makefile ¥ (3 I, Modules/Setup).

3.4.3 =% Makefile B¥r
make

KT RER GO, Mgt B AR s IR BT IR 25 S 2 G S RT A T, AR TR B it PR
17 make, ‘B (#% 18 Make 115 50 ) RHA9 2 2RA H A%, EIFE Makefile H g LS —A B A #E545 L (B367E
CPython Tl H #) X%~ all HAR. configure A Y B—4> autoconf AF & @DEF_MAKE_ALL_RULE®
KAE A make all XFMEMEAHiR. AN =ANEPE:

e profile-opt (ffiff] ——enable-optimizations ffHE)
e build_wasm (f§i ] ——with-emscripten-target FlE)
e build_all (ARG AR H AL )

ARSI SO ek, Make R BT M BT AT RGBT H AR (PR SCPEAT AT 30 ) , B iseEah
TN FRRIZAT configure, AR/ HTRHIHBIERRZIH HE FEh4E3rm), it Make I FH-350A4 B
i A4 B A S R I A ARSI i A5 5 2 TR A B ) H Ao AR 1 R BT T AR Y RS D, R T RE
ZIB RNV MR WRARA TIAR E B A B B U, make clean ss& make WiREMSARLRZ
UL, A WR S FE 08 S 2 (IR TR RAT 7
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make platform

¥ python FEIF, (HORNKERRUEEY AR . X IFLE R4 N platform BYSCHF, Hod HAL & —17H
R BRSNS B SCA, il macosx-14.3-arm64-3.12 B 1inux-x86_64-3.13,

make profile-opt
fii ] profile-guided optimization (PGO) ¥J 7 Python. {R7] Al ——enable-optimizations [ BP0 A #
HH make A HIBIAH AR (RIXFR. make all B{EEfEIH make iy4) .

make clean

Pl AT

make distclean

£ make clean AT TAEZ 5h, i Wk v Fic B B A e € 72 64 SC1F. P UM 8 2 A 75 2z 4T

configure o

make install
17 a11 HAERI 4% Python,

make test

M a11 HERIH I ——fast-ci P27 Python KB, HH AR &
o TESTOPTS: FANMK ]Il iy -4 7L
o TESTPYTHONOPTS: &fi4M¥J Python fiy447iET

o TESTTIMEOUT: #AKFFR G| (BRIAME: 10 43%h).

make buildbottest
X5 make test ZEML, (HL(HFHBRGBERTBR &K 20 /340 ——slow-ci 3£, M AR ——fast-ci I,

make regen-all

FEHER L) IramE st i ((ORRT) e, DAL asEsas k. X+
HAW e A & A U4 HiafT make regen-stdlib-module-names fll autoconf,

344 CHE

FL C YRR NN BRI, W sys Bk, BA{ERE X T Py_BUILD_CORE_BUILTIN 7 {5
Y. NEBHWEAE _file. JEME:

>>> 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 '

HAl C 9 RN SR E), Al _asyncio il BA14E&E X T Py_BUILD_CORE_MODULE %
T T Fg %, FF Linux x86-64 1

"git clean -fax i “YHHL" IRIZH AT . SHRRITA R Git RPERAM S E. S git bisect ZRME
FERERIN, HEFEE 2 A 2 0] AT I A RS R e BRI i . TEREBUEN, DUOABERFNER T R ZEA Git 3L, BaER
OB, MR TAF.
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>>> import _asyncio

>>> _asyncio

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

>>> _asyncio. file

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

Modules/Setup T4 il Makefile H#x, V/\W@ CY . 1L, CRtaE N ERB ., Ehrid
*shared* Z JG & LY M NN

%% PyAPI_FUNC (), PyAPI_DATA () H] PyMODINIT_ FUNC ¥E Include/exports.h FE KR EEGE X
T Py_BUILD_CORE_MODULE ZZJMAN[H]:

o W% Py _BUILD_CORE_MODULE ¥ X T, f#iJf] Py_EXPORTED_SYMBOL ,
o SN{# A Py _IMPORTED_SYMBOL ,

Q% py_BUILD_CORE_BUILTIN #¢4§IRMITEAE AL ZEM AR C PR, B PyInit_xxx() KL
?kZ: %ﬁ%l’ﬂa E'Fﬁgjﬁ)\ﬁj"iﬂ}i ImportError .

3.5 fmiFeFOEiEeEiRE
JHAS . /configure FIMFHEAS B B AIETN, FHE Makefile fHif].

3.5.1 bR MIFRE

CONFIGURE_CPPFLAGS
AN CPPFLAGS WEAAE R4S . /configure AR,
Added in version 3.6.

CPPFLAGS

(Objective) C/C++ B Ab BB FRRE , B, 015 SCLE B T AEKRUERG H 3 include_dir 1, 5 6 ]

—Iinclude_dir .

CPPFLAGS Ml LDFLAGS HRF B4 7y shell F{EL AE RENS (M H EAEE AR B TP 38 2 1Y H A Y R Avith
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 wiIFBIFE
cc

C Jifanta % -

BUN: gce -pthread .
CXX

CH+ GiFas 162 .

BIN: g++ -pthread .

CFLAGS

C i aetnit o
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CFLAGS_NODIST

CFLAGS_NODIST T H B RER Al stdlib C 9. — H 2E 41 Python NI 24 FEANRIF SRR R & BN
CFLAGS [—#R/ B nl i B (gh-65320).

FEldh, crracs AR Y445

o HRIFASIHAR -1 (H T AEFE SR ER R . -1 HEARG MR ARy a2, If H
CFLAGS W AT EARAS AL SET user- A1 package- JZZ 2L -1 JHATR

o INEBFRN ~werror B4 A ARICHEA il il T P 22228 i A A G X AR A o
Added in version 3.5.
COMPILEALL_OPTS
MYE make install HIAH PYC SCIFIME LS compileall Ay 4TI, BUIAME: -50,
Added in version 3.12.
EXTRA_CFLAGS
Mo C iFdifg 2.
CONFIGURE_CFLAGS
APt CFLAGS W{BAL 4, . /configure AR,
Added in version 3.2.
CONFIGURE_CFLAGS_NODIST
A CFLAGS_NODIST WEAE LY, . /configure AN,
Added in version 3.5.
BASECFLAGS
Fhlign AR bR o
OPT
iAhr.
CFLAGS_ALIASING
FEARER R 4 brds, T 4 python/dtoa.c |
Added in version 3.7.
CCSHARED
T I R i b s
4, -£pIc #F Linux #1 BSD FA#if{
CFLAGSFORSHARED
AR AR S A G ST N T AN C AR
, BRAH: $(CCSHARED) , {--enable-shared Yl HIRY, WA FAFER
PY_CFLAGS
BRI S (BASECFLAGS) $(OPT) $ (CONFIGURE_CFLAGS) $(CFLAGS) $(EXTRA_CFLAGS) .

PY CFLAGS_NODIST
%ﬁtkﬁﬂi $ (CONFIGURE_CFLAGS_NODIST) $(CFLAGS_NODIST) -I$(srcdir)/Include/internal

o

Added in version 3.5.

PY_ STDMODULE_CFLAGS
FH M R X 52 SO C bR
BRAN: $(PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS) $(CFLAGSFORSHARED).

Added in version 3.7.
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PY_CORE_CFLAGS
BRiAN $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE .

Added in version 3.2.

PY_BUILTIN_MODULE_CFLAGS
GRS , RFARIE PR Ay N B AL, 1 posix FLER
BRiAK: $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN ,
Added in version 3.8.

PURIFY
Purify 4. Purify &— NIRRT .
BINH: SFRFE ORI ).

3.5.3 EERIRENA

LINKCC
FFAI 4N python Fl _testembed [FEFE IR B S
PRIAMH: $ (PURIFY) $(CC),

CONFIGURE_LDFLAGS
AS i LDFLAGS WEREE %S, . /configure 7K,

WESRAEE crLAGS | LDFLAGS A%, KRR PR DAME i 4T B ENRIBMX LA, 1A fib il
ERUERGEIERS

Added in version 3.2.

LDFLAGS_NODIST

LDFLAGS _NoDIST Wil )35 crracs noprsT #[A]. — H 4T Python MY BN 28T R 5
BK LoFLAGS H—H AP Al B (gh-65320).

¥, LorraGcs AN 445

o GEPEBION —L O R BRI . —L B ZE B GBI, I HL 2orzacs
HOFE (TR AORE L 55T user- 1 package [ FFILH) ~1 1Eh .

CONFIGURE_LDFLAGS_NODIST
ASH LDFLAGS_NODIST WEAZIHY . /configure AN,
Added in version 3.8.
LDFLAGS
e R, B, WAL T AR ER H 5% lib_dir ;35T -11ib dir .
CPPFLAGS Ml LDFLAGS HRFF BEALFr shell (R DA REMS (1 FH BRARAR & vh i o 1) H Spoply gL Fedsi e
LIBS
HEEARR A, TEHERE Python WA T SIS PR A& 1 2 R 28
Hlan: -1rt .
LDSHARED
F— AR 2.
WRi\K: @LDSHARED@ $ (PY_LDFLAGS) .
BLDSHARED
P IL S 1ibpython BAFS.

MRIAH: @BLDSHARED@ $ (PY_CORE_LDFLAGS)
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PY LDFLAGS
BN $ (CONFIGURE_LDFLAGS) $ (LDFLAGS) .

PY LDFLAGS_NODIST
BRiAN: $ (CONFIGURE_LDFLAGS_NODIST) $ (LDFLAGS_NODIST) o

Added in version 3.8.

PY_CORE_LDFLAGS
T AR RER R G U I A R A
Added in version 3.8.

&ix
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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
WA . XK Python 3.13 2 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 3.13 MR Al 1 F 26 - 32 (A1 64 (IMUAII A WA, web installer (W%22%:40) 2
INEP R TS, B ZeR Bl, R T 3 T RTR AL, offine installer (B522%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@ .
4st1;ﬁp s = 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.

4.1.6 LR BH%EZH#HTIH

Added in version 3.13: (iR ThfE)

O #ik:
AT AR T WA R, BTSRRI KA P R AL

BN T B AR g IR 2E R SR (S0 PEP 703), ) 24345 Customize installation”. 75
TR T AL $E 7" Download free-threaded binaries” & 1EAE .
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Mo Python 3.13.0 (64-bit) Setup

Advanced Options

O Install Python 3.13 for all users
B8 Associate files with Python (requires the 'py’ launcher)

B Create shortcuts for installed applications
(JJ Add Python to environment variables

() Precompile standard library

() Download debugging symbols

ires VS 2017 or later)

C:\UsersWlll AppData\Local\Programs\Python\Python: Browse

pgth()ﬂ You will require write permissions for the selected location.
for

Back Install Cancel

windows

PEFE IEREITURE N ORI ) b SO0 2 51 5 Python 2 U H SR o E R AT SCHRI4
PR python3.13t.exe, IMHAN “HEHISCHRFATA ¢ BIZRESEHERY ABLHIZE . Python JESCIFRIIN SR 2
=M S B AR

H AR B 3. 13¢ FRZERYHE L Python il (FF A Y. R GEF- & W BB FRFHY -32 B
—arm64 ) . XA TRHABBIREIE, HEME R T Windows o Python 3 #) % g% X HF py . exe
-3.13t, T launcher 2% py.exe -3 (8 python3 shebang 1) fREEH “HEefiiy 3.x LR, X
15 H BRI I SO S TR, 1 py.exe —3.13 WIS 3. A0SR BL (P fa7 %0 KU 11
PRI, B2 H HIARNAZEEA 2% B SRR ki S

EE@%X?**E%%%@Iﬁv Tjﬁaﬁﬂa Include_freethreaded=1, I%%%lﬁj %’_A‘F Z‘*?k%?i{'i Z’Ttﬁlﬁaéﬁ‘if'ﬂ‘ﬁ
CD T Y S e A s M ED I oy 5 e M ot Y& G 0B IR E = STt I S e E B2 o o

I H AR R SO AT 72 nuger.org HRHL

4.2 Microsoft Store &

Added in version 3.7.2.
Microsoft Store fil &5 T %4 1) Python ffRegy , FEEINIAEAZ HRN A, Bl 15,

B AEMRAE L, TR I OB Windows 10 BE7, H7E Microsoft Store [ 27 118 2 "Python
3.137 . WA B Y B A2 ¢ H Python Software Foundation % 77 74225 .

A L
Python §# & f& Microsoft Store [ 83t fit. UIRZORAATER, WIFREBA R R .

SN G T DAYETFUGSE B b 3R 312 5k 3 2 Python. 3% 3% 1] DAYE Gy &3 /R 75 5% PowerShell 235 i A
python KJH3l. HANAT AR A pip B idle Kf#JH] pip Ml IDLE. IDLE WAETTUA3E

FTA X = A AT A IR A5 5 4%, 40, python3.exe Ml python3.x.exe PAM python.exe (H
3. x BIEEEAEERA, BIan3.13), fERE-—> £ -—> NHMHETET, Sk EET%
ik, RS RE python iUA . HIUHME pip Al idle 5P python A —EL,
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A[PA A python —m venv BIE B IIPABEH WG H EH B

WERIRC AL T 53— AR Python JRFE U INEIRT) paTh A2, HRAEXRFAEN python.exe MM
A H Microsoft Store AR . B 4%, i python3.exe B python3.x.exe .

py . exe JEB AR L Python 2T, (HLR e ok B 50 23 83 -

LM Python, THFIIT “BE” HGA “RIMFEFRITIRE”, SEAE “TTUR” 4k F] Python, SR5AHEH
wr AR “HIBT . RN ERIZE %% Python R ) IR A I, (HAS SR AT AT R $ULER S

4.2.1 ExnaYin)ER

AR, AHRRTEAIGE BRI EER

1T Microsoft Store [ F A7 R ], Python A A fE Joyxd e A B 4N TEMp A RHAT5E &5 AT
. AHE, EREGAR—NRARIA . WRAREADAE S ZA ], TR e B 2R -
TE 15 47 iF, Python f§ fdf Jij 4144 Windows SC {1 & 1 v 3R Wi — A FA A @A Bl fn, 40 2R 3R B
A% E $APPDATAS A c:\Users\<user>\AppData\, M4 5 A C:\Users\<user>\AppData\Local Hf

¥ 2= 5 A B c:\Users\<user>\AppData\Local\Packages\PythonSoftwareFoundation.Python.3.
8_gbz5n2kfra8p0\LocalCache\Local\,

PRSI, Windows 1R [H] 5 H LA SO I SO, B AR SCAA AR, IR [E1R B 144 Windows
H %E’Jj{ﬁ% T%Jilmiﬁ;( C:\Windows\System32 ﬁﬁlﬁ] C:\Windows\System32 ¥ W@j}ﬂj C:\Program
Files\WindowsApps\package_name\VFS\SystemX86 [ HZ .

PRATPAE I os . path. realpath () FREMEATIA SO E LB 12

>>> 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"'

245 A\ %] Windows YEMFHRI, SAFELA N TA:

o M HKLM\\Software FEHUEW AT HHLE R 50T registry . dat XHHIE.

o N A MEAEAERT A HKIM\\Software B A, RMEHCIA Br R AR RN .

o g o Y S ER AEAE T BUR P A TERR U7 IR R 1) BKLM\ \ Software B AZRHE FRiF 1«
3 S R B R B O 2 4T, 9 Y 1) Microsoft XL AT 4 58 4 WIS N i SeRY,  H R AE

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

4.3 nuget.org £ &8

Added in version 3.5.2.

nuget.org s&—/ MK A1) Python 355%, i T-FEI% A 43R 4235 Python 1A R SGE MRS 4 iU 22 . B 9K nuget
& “NET fyigBigy”, (0o En TR, Bdn] AR TAE.

V7 nuget.org FRIUA KA nuget ISR EL. T IHAYHEZEN Python JF A& N SURULE LW T -

nuget .exe AT LEAPAE#EM https://aka.ms/nugetclidl &%, BN, ] curl 8 PowerShell,
i F % T H 2248 64 {788 32 (io#i U4 [ Python:

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

TEARRFE A, WA -version 3.x.y o FIHESRATAM  HEC, G228 501 H . BOAN I
T, THRMARS AR, MRBA -ExcludeVersion PRI, LA FRRF L5 B 2020 MR E IR
Ao ¥ Her R 2 MU Python 2 tools H g
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# 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

WH . nuget AR, WA%-PAT IR BRI M se BB ARs . 53, FahERFE (0 H SR
WA MARAEMHZ BRI SCHE, V92 CLARGER A shihdT I

T tools H3gAh, 1F—4 build\native H3., BEHF— MSBuild J&MH {4 python.props, AJ
PATE C++ T H il 9% SRR 5 T Python 2224% . 403 i 638 B H e 28 B il AR S AN A

IE nugetorg b B B B {§ H T www.nuget.org/packages/python Xt [ 64 v R A%,
www.nuget.org/packages/pythonx86 X} i 32 i it 4%, www.nuget.org/packages/pythonarm64 X 7 ARM64
JiA

4.3.1 HHZERRHE

Added in version 3.13:  (iXL&PEThfE)

O #it
AAT AR T WA, BTSRRI KA b K AL

4 B AR 3R] S04 844 B python-freethreaded X[, 64 (i JiuA4s, pythonx86-freethreaded X[ 32
A, pythonarm64-freethreaded X[, ARM64 R4S, X 2o (A L& python3. 13t .exe fil python.exe
A, WEETE H AR T BT,

4.4 TR AHIE

Added in version 3.5.

A RTG530/ Python 38351 ZIP U1 B BAEME RN — N AR —ER5, MiAZh
A P EEI .

HERES G, AN K LTF) SHPMRSEERE, BEELE. RETHERERNTD 2%
FIAREL . ARiE FEVE A TSE R iR AL Y . pyc ST EAETE—A ZIP S0, IFEfE T python3.dil,

python37.d1l, python.exe fl pythonw.exe, FHHUAMFE Tcl/tk (HFEFAKRBIERE, 1 ldle ).
pip F/1 Python 3(#%.

O &k

HRA S B IS B4 Microsoft C iz A7 F i I AR )7 26 88 T ST He it b D R . IBATI W REE &
WA Z2EAE ] P RS ol 2 1 Windows Update H 3 2¢%%, If B o] PLE A HE RS H sk &3k
ucrtbase.dll R

S =07 A% i AR P SR AT 200 o XA BAT IR SRR AL Python 228 RE(
pip A PR C AR, A n] PA/NOHERF pip (5 dE I G EUEAT A S SOfT . Gl H, = EVaxtE N
W AR I —R 0 C AT ) AbBE, PAMEIT 2 N BIFE 1) 1 P S (3t B0 2 i RE A DR S B AN e 2 -

R TSR AT P ANERE B
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https://www.nuget.org/packages/pythonx86
https://www.nuget.org/packages/pythonarm64
https://www.nuget.org/packages/python-freethreaded
https://www.nuget.org/packages/pythonx86-freethreaded
https://www.nuget.org/packages/pythonarm64-freethreaded
https://learn.microsoft.com/cpp/windows/latest-supported-vc-redist#visual-studio-2015-2017-2019-and-2022
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4.4.1 Python IR F

JH Python 4 5 ) I AR P H A — B ORI AR — 058 FERAMEOLT , TR AR A R AT A E 2
B Python MFLAIRAS . MRIBENIXA ZEN] (REMR, ENREERGZ L), APk
i ,

T % I AT AT SO R B R P o 2 — L, (O PR it e B R . 0 7 il 4 JE e
BOA W R IR R WIAR 2 AE Python FizfTiy: PAARATLAESR], 22 RIMURAE B ] DASRE , SCHFRIKAT
PAIEHIZAT. TERZEUFOLT, HE RSB 7 % A 55 6 R i Y iy A Tl REVA I py_Main,
BECfR] ALK 7 B (A A BRSO A g BREE T S, B R ) i AT S BB python.exe 5
pythonw.exe. TERXMNFILT , W AR 27578 Python MIAZHLFR 48K, H H Al GEJoik S
HAbIEAEIZA T Python HEAR Bl SCHF SIR X 73T 4 o

X JE—FIrk, WRAZS Python RIPATSCIF—EIE N H R %%, PARRGRENIERAR BT . SIS
Wz, AT AT HALGIE, e RS R Z i ML HE e R i

4.4.2 g )\ Python

A AR 4 55 1) 2 R e T 8 T AR U AN TR, iR A Python ZATROT DA T L H Y . Gl
P HRE P AR AR ALED , BRI ] python. exe BB python3.d1l o JLi 2Rl
THOL, R B BAT U R4 2 BT R R 2258 1) 1 H s ol /2 PASR S T IZK ) Python fi#RERS .

SRR 4, AR ENEATOIE, OATERI IR R 2 A LS hE R AR B0,
TR A S AT HORI B HL 2% 2 1 A ARAR X

4.5 ERESE

B T ARER) CPython KATHUZ A1, A —StL & FHMINBERIIE M AL, DU @R TiA L 3 2 sg ) 271
%=

ActivePython
AR ZPFERAEMEN LR, R, PyWin32
Anaconda

TATHIRLAAEEL (41 numpy, scipy 1 pandas) Fl conda {45 B .

Enthought 35 85 B %%
“F—{X% Python FREEAI(U A BERE”

Z i Enthought $241t 7~ Canopy, {HEZ T 2016 445/ L il

WinPython
FiE T Windows RATIR, & T AR T ER AT A,

TR, XA REA B o AN Y Python BICHANZE , FF HOAN 4% .1 Python [ BAAES 81 5EH; -

4.6 fgE Python

L i S BT R SIS T Python, 5T D% HE Windows Sy — SR SRHIZS B BRSERY AL
HET AR E PATH Al PATHEXT 72 89, (HiX(GEH THRA . 2Ras. mREEEHfHZ
R ASH) Python, &2 [&{#i FiE F T Windows 44 Python ja %) %%

4.6.1 fiR: HEMETE

Windows A2 P8 BRI R SE0 A AREBESR Bt S 4B L BESFHAE t
BUGEHE S &, T SRR set s

C:\>set PATH=C:\Program Files\Python 3.9;%PATHS%
C:\>set PYTHONPATH=%PYTHONPATHS;C:\My_python_lib
C:\>python
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https://www.activestate.com/products/python/
https://www.anaconda.com/download/
https://assets.enthought.com/downloads/edm/
https://support.enthought.com/hc/en-us/articles/360038600051-Canopy-GUI-end-of-life-transition-to-the-Enthought-Deployment-Manager-EDM-and-Visual-Studio-Code
https://winpython.github.io/
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BECEREA R T I TEV ) G TR IL A &, FFEL, it & R A f BT 2
AT R

TETTHr B o A s R A AR (R, SLVFETF ISR S R I . 854560 %7 python . exe 1)
F SRR MBI TF SR AT R (R ENERRIAL Python 13 I 7% .

T EBATREAS R, T T U CGEEREARY, ST RGURIEN B A ARLE,
BRI et R R, FERHTRE, BT DRSS R PR R . B SRS, R
RN TR (EVEFRE BORUR )«

O #ik
Windows 2] S B HIRAE R GUVL R 25, XA BESTEMB I pATH I EUE M,

PYTHONPATH A8t Python Y FIA LA AT, PIBLERARE S i i g2 R0 & 5 Bl B 43 /Y Python
MRAARAR RS, B INAZORARCE A & .

& B
https://learn.microsoft.com/windows/win32/procthread/environment-variables
Windows H1 BRI B b

https://learn.microsoft.com/windows-server/administration/windows-commands/set_1

AT IRRHME SRR B set i

https://learn.microsoft.com/windows-server/administration/windows-commands/setx

HTFIRAMB B R setx iy s

4.6.2 &Fix Python B[ 1T {F
1 3.5 HUA J e A8 o

I8 T8 1 B Zh B2 Python FERRES I TTIASEBATIZ A, BT REMRARAE Ay 3L R4 1 88 Python, 227
A AR DU R

TEZHRTFHIE T, ATRAEEEARICA “FF Python R INBIFMGEAS 57 (13RI, DAGHZCRAR 7R 2 ke i
EINME] PATH o AT T Scripts\ XAEAAIE . X AFAEA python Kz TiERss, I H pip H
FUZERT. Ft, @A G T TIAS, S5 47 0.

WARAE TR R BRI, WIIRA T AE sl Ty, w8 B FEAE. 8, TPl
g A E IR E 2 W ET MBI paTE . (T2 Python Z2%& H SRS % paTH AR R, 1%
WESHMAH A S0MW. ~EAARTREM IR (B &H LA -

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

4.7 UTF-8 &=

Added in version 3.7.

Windows {75981 I (& 5t 4 ith 4 XA R G804 ih A 5 (ANST AURS 5T) . Python {1 B A Ry SUAS SCEERIA Y
i #% = (B locale.getencoding()),

XA T AR A, PR A PR R RTR 22 %0 Unix R 484 4% WSL (Windows Subsystem for Linux) ™32 fifi f
UTF-8,

PR AT PAfSE A Python UTF-8 A5LxHF BRI SCA G 4% Uy UTFE-8. %25 il Python UTF-8 1 W] DA izt
-X utf8 My FTIET, B{F PYTHONUTFS8=1 1A &, 24 pyraoonuTFS | B B ] UTF-8 f=;,
HSFM T L AT TRIMIMESOMNEZ R,

24 Python UTF-8 B I, ARABIR T DA i mbes” Hrfif it g (i R Ge st (ANSI AU 57 .

50 Chapter 4. 7 Windows _t{#H Python


https://learn.microsoft.com/windows/win32/procthread/environment-variables
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RIS pyTHONUTF8=1 | BRIAFREEAS BORF S5 AR R G W T A Python 3.7+ N o WAARA (FAn]

Python 3.7+ W ISR MO T R SE i R G i o, IR B B I N PR 2SR 1) —x ue g fp ATk
T,

O %k

RIEFEA = 1 UTE-8 #X, Windows it Python tHAEDA N1 3L H BRIA 8 ] UTE-8
o 1#Hil & VO fFHtpiE VO (5 Il PEP 528).
o XA Gtk X (3 PEP 529 T,

8 &ERF Windows g4 Python Bzh2%
Added in version 3.3.

HF Windows [ Python JE g @ — DS HIRERF, W BIE CAIHAAT R Python AR . B AAVFHIAS (5
A7) HERHEE Python MUASHY E I, FRFE (0 AT A o

5 paTH AR AN, JH AR IR e Al ) Python HUAS . B B[R] 45 ] 2N @ RS EAE
FHRETICAHER A B BB 2 A .

JABh g 2AE PEP 397 RS ER)

48.1 AI7
M&HLTT
1E 3.6 A A A AL

4 JRy B2 Python 3.3 B i iARHE S aS MUEARR) paTH b JHSIAEFF5 BrA Wl ARG Python HUAHEZS,
PRI ZE AN IR TR B B A RS R T, W e S m AT A T i

[PY

)

MR R E 2 FOfT AR (1 Python £ )52l - BRI PAIERR I, I HARFEE AT Hifthay 47250
HAE AR F] Python,

WS4 T % ARG Python (B, 3.7 F13.13 ), 54988 Python 3.13 3 - 1K) Python
7, RS

[py -3.7

)

AR AR © 223 19 Python 2 fEGHTIRA, #2iPA T a4

CE |

WREEDI AT R, WIERM U R R s

(v REABAAHAS, WFRTEANEFAURE XS,

Tix i é>5

[py --list ]

SR M HT Y Python WA .

-x.y ZHJ¢ -V: Company/Tag ZRITAILN, B ARVFESE—MFE R Python 2171, HiEAIAER H
T python.org ASMTT AR . ALATEEE PEP 514 AT AT ERRE R T B . ——List fiydFf
ST BN -v: AT is T .

B —v: SR, 5% Company RHELEFEER 2K B %SO I T, MR %E Tag KFiEk A B
AR . Eié WAL A Tag:
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https://peps.python.org/pep-0528/
https://peps.python.org/pep-0529/
https://peps.python.org/pep-0397/
https://peps.python.org/pep-0514/
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t BBEEF 3. BREHEAH
py -V:3

# W MEM 'PythonCore' X ATH B AT H
py -V:PythonCore/

# % PythonCore W # & Python 3 54T H
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 2 7F 52 8 P A4F Hf_E AK/ING AU 77 AT IS RL . Tag J& 7 56 88 49 52 5 28 2R 47 TR,
BT 2 S R T XA -v:3.1 PURE 3.1-32, {HORPCRCL 3.10. Tag 2fii
BEE A THE TR (3. 10 b 3.1 8D, ARHESCARBITIVE (-v:3.01 RRVLAL 3.1).

MEHIE

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
%, EEH BN, 82 UHE 4R Python fiiA .

MEHE

EFRATEE— L Python 1A - G E—A44°8 hello.py MISCH, H & PUR A

#! 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 }

PRAE B AT % G 2B T B R B4 Python 3.x 5 L. W0 BTG AT/ BI—FE, ARAT AT B A Hb g 3 B
ARRER. BBARE 6% 7 Python 3.7, 2R —1700Ch #! python3.7 IRAMRN BHEEHTEHIH T
3.7 WA E o

R, SAHEAMHAR, R “python” R G2 224 Python 2.x IR A . X2 T )G HRE
JAeZ% Unix, HA4 python il # /248 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 -
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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

REAR B I8 ERIA R Python BEGE H REAUERSE . AOATE Unix |44 5% 2 Python AR 284 11X —
7, IRRZ S K B S AR W] DA Eh S sl (i T TE 58 2. WSRARTE Windows b2 55— 4B I A7 22
HAE Unix ERIAT, ARBZGEEHRANPA /use JF3KHY) shebang 17

R fE AUy S R AR — AN BARA SR 2 (AT0AR R AT, WAl DA A S AR
AT ) o BUANAE T ATEU AR 5 2 JE RN ™-327 Rt sK 32 fizfiiAs. Bll /usr/bin/python3.7-32 K
{71 32 {ifY) Python 3.7, HISRUEE T — A REAUPRIEE,  WILKF 200 FOASZ- -6 s B BA58

Added in version 3.7: A python 845 3.7 JFUG, WILAEIE™-64” I 64 (OMA. MAMETT DS R
A BT TR U A S (] /ust/bin/python3-64).

TE 311 RA K AAET:  “-64” JSEEMHTH, BHAESWAN “AEMIAPIE N 1386/32 FLAIAMY" . 23
SR—FHERIINE, RGBT -v: rac SHOFHA 2 BAITREE

TE 313 A A AEASTE: 51 T python [ HEHL A 0AE £ D0 S0 8 B0 I E B PR B P A % paTH, X2
AT Ab P shebang $§7E T /usr/bin/env python3 (HEIHHFREHEA python3.exe fEDL.

shebang 171 /usr/bin/env B EAG —PEINIFEN B . FEEFR T LM Python fEREZSHT, HIE
FHERTHATRE Y H 5% paTH HIR R SRS — S 50% A A FRAHITEC AT Python FIHRATRET o X XTAY.
T Unix 1 pATH AT RT env BIFIIITH . WERTCERENS env G Z S5 — DS EAH TR AT
PATRET , (BIZSEUE A python JF3LIY, BRFHEEN R FHAM LAy 2 O A R AL 3L . ] DA B ISR &
PYLAUNCHER_NO_SEARCH_PATH CHAEEA(R) Bkt %] pAaTH W8,

TEIER VL B X AR AL — B H-S DS AT RAE IR B 4R (1. IN A 1Y [commands] —F5 PgEdl, Xl
SR CARHARA R GEARAT T S 7 s B S i - iy 4 I A R A2 — A I 28 (TEFF-5 0547
A AT ATREFE RN AT 254 ), TR AR (E 2% AT A TR P B sE B A (FEINT PR E BT S 4ers
PER S I —TR 5 ) -

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

A A H AR INT SO B Ay A0 2 24 1 Windows 7] FUET R B 246 S Bl A T4 4 S A S H 1
BRA%2 . XXHT Windows & J@ B IAS S BAAS 58, 040 202 o B A i AR, PR AT 45 Unix JRUKS £
shell 2 ARFEAM . XEPEAETI AN LB, I DAMEEEZABE, B8 2GS LA B DA AT AT
(EpIESS @

4.8.3 shebang {THI&%
shebang 73 1 DAJ 7 B 2% Python MRRRSRIOFUMAETT . 260103, WAL HRATCRENY shebang 77

[#/ /usr/bin/python -v

B4 Python DA —v &30 fE5h

48.4 BEY
it INI B

J& Bl 2% RF 1 & P Aini S LHTH P YRR EYE H SR py.ini (SLOCALAPPDATA% if
$env:LocalappData) VAR BNESTTE H R W) py.inio [FAEM).In SCHE S8 TR ahder) 35l
& A (B py.exe) f1 ‘%107 HeAs (B pyw.exe).
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SRV IRRE H SR AR B A SIS TRl AT SCPR S5 . ini SRR I E L, TR X R SR 7 55 14 49 ini
SCPEARA S5 MR I ) ] DA 6% 42 ). ini SCPEH a2

B3 X EIARY Python kA

TERSLEREOUT . TLATE A & L S AR IR EART,  PASE 52 iy R JH VR4 Python AR o BRUAR FRE AT LA SR
ARSI, AIDAERE ISR C0) RRHCABEIIAT . Besh, TPAEIEinT-327 5 “-64” SR iE iR 32 fif
2 64 fFESEEL .

i, — shebang 171 # ! python Fr&AH AR ESF, 1M #!python3 H—MRARER, BHIGE—
ASTFRA

WRAE A S PR B A BREAF, W] DA EIREEAS & pY_PYTHON PAFRE BRIARA R B #F. AR AR
B, OWERAAT3Y. %A R DA R ARl i my AT AR R R AR T{E,  Eeanv3”, 3.7, 73.7-327 573.7-647, (i
HER-64" WEIAGE H T Python 3.7 S & A P L5 10 B 3 %% - )

WA R BNRA R ERT, W] A E AR B PY_PYTHON{major} (HH {major} J& LIAIHHER Y
Bl BB RABREART) PASEE SE A . WA BRI ARERIEI, JEala R B 422%1) Python WU -
T 0 R BRI BN W BTk B, REARREAIE, (HAZ A ] BB 1% R 9 ol L2 i IR A
AE24%E T HIF (major.minor) Python UASH 32 i F1 64 {3 ff) 64 £ Windows |, 64 (iRASKFIA L2 1 k-
T R BIAR 1) 32 [T 64 (L SEBUER & QI - X XFF R SIFEY 32 (i1 64 (7R 2 EMT) - WRaT i, 32
DR BIRR 7R ) T A 798 5 AR 1 64 37 Python 2% . ik ARt n] AT S 34 9478, HANE PC L%
BT WRLCRR A, WA E U R (BRI, ARAEE 32 {788 64 (A Python FIFH R ) s #s 2 75
A% ). W ERTA, AT ATERUCA AT B0 TRy “-327 5 “-647 JEZORE It .

i

o WA R BEMIXIET, 64 pychon Fl python2 - I 25057 Python 2.x 7K , 654 python3
A5 TS 1) Python 3.x,

o 1% python3. 7 ARSHE LML, FHRADEEIEE.
o N PY_PYTHON=3 , 54 python Hl python3 HRH ] Fer 22419 Python 3 Ji4s,

o I PY_PYTHON=3.7-32 , 3% python FH{HH 3.7 1 32 7 3LH, MMif4 python3 B0l fH %
#11) Python (PY_PYTHON #RABA WA TG E T FEHIA.)

o UM pyY_PYTHON=3 H PY PYTHON3=3.7 , fii2 python Hll python3 ZRFE SIS 3.7

BRI RO, T T DZE RSBV 0. INL SC L A 0  INDSCP 340 Bk [deaules)
AT SN S Py MBS RO (HFVERE INL SO R KA KNS ). ) SREEAs L
B P20 B SR INL SR i P 2.

54n:

o WHE pY_PYTHON=3.7 %[ T E DA AR INI SCF:
[defaults]
python=3.7

o B PY_PYTHON=3 fil PY_PYTHON3=3.7 #24T 5 AN WA INT 344

[defaults]
python=3
python3=3.7

4.8.5 2Hf

AR AF B PYLAUNCHER_DEBUG ELiR'E (CAHAEMIME), Bl 2w E B3T3 stderr (BI4EHI5) .
A5 RS R BB R, BN Y RV R O W0E (LR Python UIRAS , 4558 MRS AT 1 143 DA
K FF 3047 H b5 Python fSEPR 24T . B9 3258 H Ax 2 A T A .
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4.8.6 Riz1T

W FRIEAS B PYLAUNCHER_DRYRUN VIR E (CHEE(E), Bah#vlim b e iasirims, (HAS%LR
55 Python., 33X T AH A 5 Shas ShATAG I 4R 5 F5- B4 /5 30 Python 1 T HOREARA AL . HHEEESA
F bR e oS MR S UTP-8 skgmfs, PRmAeds & bl GE eIk IE e 2.

487 HREH

N PREE AN PYLAUNCHER_ALLOW_INSTALL CLAVHE (AL ME), T FriE K% Python MU 423 H
A PAFE Microsoft Store 3515, JEEN#SRF 2l 225 E . X RERR 2 H P AT R 5ERL, MR TTRERR 2 FRK
BT .

AN PYLAUNCHER_ALWAYS_INSTALL ¥ 5 ¥ S8 sl a8 B2 2218 20 %% Python, RI# & & & 9ifa iz .
XEZEZE T ER (GFHY.245 pYLAUNCHER_DRYRUN —2{# [ ) o

4.8.8 iR[EIT

Python JE##% I BER MDA R BB S . ASEre, BOALMIME ] DARHX 2E5R 455 Python 7= B iiE
B R Ik

B AR A FRRFE IR R, IR HAUIE S o R T A BUTE PASNSAT HoAt IR T DASRIBCU i 5
il XA H A2 DA AR T REM 51 ) o

AR (=R 37

RC_BAD_VENV_CFG 107  #3F| T pyvenv.cfg {HIXMAEHIR.
RC_CREATE_PROCESS 101 =3 Python 220,

RC_INSTALLING 11 ZREFE), HafREAE S iUEEET.

RC_INTERNAL_ERROR 109 RTiMAMAS IR, R FETAS R .
RC_NO_COMMANDLINE 108 TE¥:MEE RS ST 1T .
RC_NO_PYTHON 103 T EN T KA o
RC_NO_VENV_CFG 106 FE% pyvenv.cfqg (HEA IR,

4.9 EHER

X LEYEREPATEAH ) Windows J1REX sys-path-init H1 iR #E4T T4 52
YEAE] . _pth XFEF, sys.path ZUUAFE Windows FIH SR :
o TEFFURIE, IIN—AE4H, AT M4 E H 5%,

o WURIRIGAR & pYTHONPATH AFAE, WIS L & Wk, W FRESIMESH . R, 7€ Windows
b, WA EREELT S0, AX ST r R b M E S (c:\ ).

o AN IR R T B AR RT DA FE N T B B[R] B U i B F % HKEY_CURRENT_USER I

HKEY_LOCAL_MACHINE 4% FHJ \SOFTWARE\Python\PythonCore{version}\PythonPath 1, DA
I35 B B AR AT R VR M ERAME B T8 S B A IR AR N B sys.path Ho (GEHEEIIAG
TR 2R P A A HKLM, [ HKCU S & 45 )

o WIRBE TR S pyraonvaove , WPRFHARE N “Python FH %", G, = Python W4T 314
WA T “landmark SCf4” (Lib\os.py B{ pythonxy.zip ) PAHEI” Python £ H % “. 4
WAL F| T Python F= H 5%, MIETIZSCHAIe AT 10 7 H 05 F] sys.path (Lib,plat-win Z§),
W), #Z0s Python E&4% & MAFAETE FEHE H Y PythonPath #4151 .

o UNSRARANE] Python Home, WA $8E pyrronpaT SREEAS &, I BB MR, W 2
M2 B EIBRARE RS (BIA0 . \Lib; .\plat-win %),

UNSRAE T2 ] AT SO 1 B ] AT SCHF B H SR P RS pyvenv. cfg SCPF, MIPAR ARG -

o W home B—A4iXt A2, I H pyrroNHoME RPEE, WIFEHEWE G A7 B I A LA 2
AT HAT SCE R A

XV A G0 e

4.9. EHER 55



Python Setup and Usage, & {Th4 3.13.1

« iZfT python.exe , B Python H RHAEM Hifth.exe (ZCREMRA, BUEIAKH PCbuild H3%) W,
P HAZ DA, TEZARENERT RO AE . IRABIBEENR PR HAR BRI AR

« 4 Python LA 1ET — P exe (REAMHER, ilid COMIRAL) W, KAWL “Python Home”,
RN o = P 51 3 0 I S R ek S b e 0 e ol M N g VA E 9 -

o MR Python FAFNE ML H SR H HBATEM R (45 .exe, —LARFETFRNGRE), B4
IREAFEN— 25 — LE BRI EARIN B AR Y B A2

X AR LEAEEEKF Python fIRZEEI Y AR P S AT BI N, DA EEBCRFBY 115 HAt 22 5 -

o WA PIT SRS — _pth SO, HP S HS . XK 2R NER AR AR S O Y
IS, AW site , BRIFFIHE import site s

R AR AE H O W W AT SC M oI # python3.dll B{ python37.d1l, i 1E

Py_InitializeFromConfig() Zﬁﬁﬁﬁﬂﬁﬁﬁ PyConfig.module_search_paths,
o VR HI/EE TS PyTHONPATH FHAE BB H W A REFHY python . exe Z HIXE PYTHONHOME |

o WURGARERE BT A (B, B2 —ARVF AT EIEIZAT python. exe IY4F KI) , THf TR
% H P AFAE landmark SCPE (Lib\os.py). (HYERE, 78 ZIP ALK ENZ S, (At
3 IE 1 fir 44 149 ZIP SO )

DRI R R GEVE R 228 PP I SO LS T-5 W AR PP AN e — AR R B A% . 0], Pl g
SAEE AR AR e B B MR, S — DRSO R, PN AT BB IR 2 2 2 BT
P Pt A A AR B AR A S0

TE 3.6 JA K AASH: IS - _pth SUPFSCHHF M pyvenv. cfg FIRSER T applocal #EI.
TE 3.6 HUAS A EAS T 24 5 n] PAT SCHF ELAEAH AR IRFAS I pythonxx . zip EAIHERIARED) o

H 3.6 JRA 5 H: fE Modules (A& pythonPath) T Y5 o 4 5 BB W] DI 1 importlib.
machinery.WindowsRegistryFinder § A . F£ Windows | A FRASAE 3.6.0 N A9 = 1, (BAE
Kol ] e FEH B HIRINF| sys . .meta_path.,

4.10 BfinnfEiR

A& Python 1 H AR @B AE T A V-5 thE I AR, H/2 Windows A —SEARRAYREME . FEARIE R R SMERER A —
SRR Fr BAE (0 A xS

¥ET Windows [FRERLHLC S AE mswin-specific-services 1,

4.10.1 PyWin32
Mark Hammond % 5[] PyWin32 duie —2 il T4t Windows % J@ SCRpAOBEE . X AN S TR
e Component Object Model (COM)
« Win32 API J{
S
o FFHE
o Microsoft Foundation Classes (MFC) f 821
PythonWin Jg PyWin32 Pffaiifi—/n il MFC W AR . ER— MW E A Al it A IDE.

S Y
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
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511 ZRLERE

XFF 4] Python ffiA (AT security ARASHIBRSN), KA BB 848 & I/ T macOS fii Python
GRAETAL. W DATE iX B RGBT F . AR T Be Al FH BB 52 SRR Python fiUAS . 247
GRAE PP T A R A 3217 T A Mac (Apple Silicon Al Intel) 32 4% F: it macOS it A< universal2 it
il Python ##th , H Hii# % £ /0 %3] macOS 10.13 High Sierra.

R S — AR UERT macOS 2830 (Lpkg) o AR SO AL TR0 S 58 2 vk
FERE (RIS . SCRY K/, Z4455), WP FEoim . 2 m LN M python software
Foundation [f] Apple 7T &3 ID IE 152544 M /ANilE, 54 macOS | 2% (Gatekeeper) ZK,

AR BB 2R L B, 3 L HOUGE BT 3 2 (30 o X RFIT ) macOS P B AR I 200 AR K
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Welcome to the Python Installer

This package will install Python 3.13.0 for macOS 10.13 or later.
® Introduction
Python for macOS consists of the Python programming language
interpreter and its batteries-included standard library to allow easy
access to macOS features. It also includes the Python integrated
development environment, IDLE. You can also use the included pip to
download and install third-party packages from the Python Package
Index.

At the end of this install, click on Tnstall Certificates toinstalla
set of current SSL root certificates.

Free-threading support

MNEW for 3.13: This installer package can now optionally install an
additional build of Python 3.13 that supports the experimental free-

| threading feature (running with the global interpreter lock disabled).
See the installer ReadMe and the release notice for more infarmation.

Continue

i SR HE ST R LA B Read Me SO, SCRY BRI — LB NZY, (HMOR TR EZ
BE[F) Python JiAS, BEAMIICSE T ASH /U7 SRR macOS JRAS . 30] e B0 S 11 A e 5 1 52 38 11 3¢
o FEERINELE T, 1% Read Me SURY L& %25 7E /Applications/Python 3.13/ B4R DALRERT 532
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[ & Install Python 8

Important Information

This package will install Python 3.13.0 for macQOS 10.13 or later for the
Introduction following architecture(s): armg4, x86_64.

Certificate verification and OpenSSL

This package includes its own private copy of OpenSSL 3.0. The trust
certificates in system and user keychains managed by the Keychain
Access application and the securiy command line utility are not used as
defaults by the Python ss1 module. A sample command script is
included in /Applications/Pythen 3.13 toinstall a curated bundle
of default root certificates from the third-party certifi package (https:/
pypi.org/project/certifi). Double-click on Install Certificatesto
run it.

The bundled pip has its own default certificate store for verifying
download connections.

Install Options
‘You can control some aspects of what is installed by this package. To see

the options, click on the Customize button in the Installation Type step
of the macOS installer app. Click on a package name in the list shown to

memm rrers infarmatian abeod that aedine

Print... Save... Go Back Continue

m T GRS AHLRS 2 R Python U KA BEFRFICCE A BALVF AT o AR B Il %V T A REARSE T
— WA [ARE, NI H S S 2 AR R T LABLRE R B2
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To continue installing the software you must agree to the terms of the
software license agreement.

Click Agree to continue or click Disagree to cancel the installation and quit
the Installer.

. Read License _ . Disagree ] L Agree

P VP IEAR, TR B E e R A, FERZEIELT, BOAMIFRE 2R B ol A
My TR
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Standard Install on “Macintosh HD"

This will take 179.1 MB of space on your computer.

Introduction

Click Install to perform a standard installation of this software
on the disk “"Macintosh HD"

Customize Go Back Install

A ERE S T AR P SCREAHL, AT DATERR s e 2058 2 i o A o a9 R g B — AT
H T PA T MR PP 2 2 2R o A AR SEIR M nT e B R RF I, IS 430 A by Az =
| T .
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® ‘e Install Python 8

Custom Install on “Macintosh HD”

Package Mame Action Size
Introduction Upgrade 1091 MB

Read M GUI Applications Upgrade 635 KB
UNIX command-line tools Upagrade 9 KB
Python Documentation Upgrade 69.3 MB

Shell profile updater Install Zero KB
v Install or upgrade pip Install Zero KB |
Free-threaded Python [experimental]

Space Required: 1791 MB Remaining: 34.05 GB

This package installs (or upgrades from an earlier version) pip, a tool
for installing and managing Python packages.

Standard Install Go Back Install

A TR B Z BRI TS T A 2 B LA, 5 RS RN nT R e 28t f . I RE Sl ok
P ZRE A TR LA . TR Adninistrator (G5PER) BURAY macOS f F1 4 Fl%E
i, A& Python £ T[] FEL IR HH X BT A FH P 2e s .

LRESE MG = s BN
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@ ‘& Install Python ]

The installation was completed successfully.

. Congratulations! Python 3.13.0 for macOS 10.13 or later
Introduction was successfully installed.

One more thing: to verify the identity of secure network
connections, this Python needs a set of S5L root certificates. You
can download and install a current curated set from the Certifi
project by double-clicking on the Install Certificates icon in

the Finder window. See the ReadMe file for more information.

Close

WS % /Applications/Python 3.13/ 3% 0, X Install Certificates.command [&FREY SC

PELASE R B L2 R

XX ) Python 3.13 88 ¢ 322 v » Q
,_..-—-"‘j SHELL A F
IDLE Install icense.rtf Python
Certificates.command Documentation.html
SHELL
Python Launcher ReadMe.rtf Update Shell

Profile.command

RXETFE— MY Terminal AT M, {MHHT 203 Python "R #0224 SSL ML AL .
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& Terminal Shell Edit View Window Help

Python 3.13

#H,ﬁgf SHELL p ==

IDLE Install License.rtf Python
Certificates.command Documentation.html

[ ] [ ] [ sysadmin — Install Certificates.command — 83x22

Last login: Sun Sep 29 12:16:51 on console
/Applications/Python’y 3.13/Install\ Certificates.command ; exit;
sysadmin@pyals ~ % /Applications/Python\ 3.13/Install\ Certificates.command ; exit;
—— pip install --upgrade certifi
Collecting certifi
Downloading certifi-2824.8.30-py3-none—any.whl.metadata (2.2 kB)
Downloading certifi-2824.8.38-py3-none-any.whl (167 kB)
Installing collected packages: certifi
Successfully installed certifi-2824.8.38
removing any existing file or link
creating symlink to certifi certificate bundle
setting permissions
update complete

Saving session...

...copying shared history...

...saving history...truncating history files...
...completed.

Deleting expired sessions... 4 completed.

[Process completed]l

N5 Successfully installed certifi fil update complete FFFEHIIIE T RimisE O, ARAZEHE
SRR SE R . 5T DA P12 A i B 1 R B3 1 1
(R NIN S W e ISR
» R Applications MR PLXA A Python 3.13 M. IRRFEX I F] oLE, —MENE
75 Python & ATHUbRELAHIIT A 3115 ; DA Python Launcher, ‘i3 ALFHYE macOS Finder XY
7 Python JHIA A%
o —/HEZE /Library/Frameworks/Python. framework, @ngﬁﬁfﬁnhonquﬁffjtﬂ#%ﬂﬁfo LHEFR Y
SRR E AN BRI shell B4, BEHIE Python, AR PAFSERIX =FEZATE . 5[] Python FIHAAT3C
PR S8 B R LT /usr/local/bin/,

‘@ &

AL LA HRAS Y macOS #RELHE— 1> python3 iy /usr/bin/python3, EHEHEH— Mt Apple 7k
T H Xcode B Command Line Tools for Xcode fii [l f{1H % & % |H H AN 52 25 11) Python Jifi AR . R4
AN ZAE R N B e e hi, R B2 i Apple $5 1 HH Apple SRk 8088 =07 i 4k ¢4 B 6 A
WRARBERR %5 — K B python.org BYFFIY Python JiUAS, FEARM TN A5 B AAH [F{HEY
AEIEF5 12171 Python 22 fILAE . BRIAZREFR P30 24 2 5 PR 6 F "B 1Y python3 T A& REEH
python3,
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5.1.2 0{aiE1T Python A

MasEe Python fEEREASA PRI 7= WNSRAR T B ANr] 7E 2 i i 11 H 4 A Unix shell, /R PAMGEZ python3.13
¢ python3 [ — Nk N Tk (Wa 4475 37055 g iad ) . Python HAEMAL & —4
S EYT @ shell 22 H 26 A Python,

PRt AT DASE 5 5 BT & PR35 D) IDE SEMui Rt . idle 2 — MUFELERRIE Python % A7 T HH i FLAT B rfih
BERY 2 fhdn A RE R R5E . IDLE 30635 —4~ Help S HLAVFIRTS I Python SCRY . MISRAIE 542 Python
B ARATDABS SR SR AT B

WG VrZ HABW] N SmiB a8 A IDE, 18 21 40 43 25 4o S A TT 200050 TIRENS
TAEL S B 14T Python JHIAS , ARAT DATEMGEL fFERER I FRHF A S0 44 -
python3.13 myscript.py
M Finder (Vi) s TIRIUIAS, 1A PIFpIESRE:
o JFEAEIHZE] Python Launcher,

« M Python Launcher {{:yiilid Finder Info %7 IFTITIRI A (BAEMT .oy JIAS) FBGEEIRY
AN IFERF . Python Launcher HA L/ WA Hl AN H 377 3. BRI M AR /R A B
UM S RO B e, S Preferences SRBAIHTA /P R

THTER M macOS Finder B EGZATIMIAS T A8 A5 A i B IBATIAN A Y5 2R DA B ASRE AN & 1
L1 T shell Bl B SCPErp A PR AE S Y shell BREGAHIEAT. IR, BUANGE AL AT H AR B AR sl AR e — A
R LTI R 4

5.2 Hib&1T

%TTE‘{E python.org macOS ﬂ%%%f“, ﬁﬁ*%ﬁﬁ@ macOS E’J@?ﬁ[ﬁﬂﬂ%ﬁﬁ%%zﬁkﬁi‘ﬂﬁo W\F%
SO R R AT HE S AR -

ActivePython
BAHZVFEHRAEERZRAS, Oy
Anaconda
WATH R (40 numpy, scipy # pandas) PAK conda fAF RIS,
Homebrew
o) rn)acOS AL R 55 2 1 Python [iUAFIF 2 56T Python 188 =543 (£33F numpy, scipy il
pandas) ,
MacPorts

73 —/M1% macOS 145 Z A Python iASHIVFZ BT Python Y25 =7 A F LAY A Bl g . mTRER
1% Python AP EBCRIVFZ HI TR IH A macOS YIRS

TR X 2L R AT IO REAS G4 Python SUHAMZE A EBTIRA , I HABAZ. O Python [ BA R4S 850 H5 -

5.3 &MY Python &

2 [ Python Packaging User Guide J i1 »

5.4 GUI 32

{11} Python 7 Mac _EHJ# GUI W IR 747 2 ik

FRUER Python GUI T HALE tkinter, 3T FEEM Tk THAD (https://www.tcltk), ZEE8a4E T —4
macOS A4 iR A1) Tk,

PyObjC J&—/1~$1 3%} Apple 1) Objective-C/Cocoa EZX 1] Python 45 . 4 Xk PyObjC {5 B AT M pyobjc ZKH.
AL NMER macOS GUI TR, 404%:
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PySide: Qt GUI T HAY f°E 5 Python 4 5E .

PyQt: Qt 53—k Python 4§ .

Kivy: —#CCRF R A 80T & 156 GUI T AA.

o Toga: BeeWare Jii H ff)—&B5r; SCFEsIE . Boahifeg. Web Flfziil & M H .
o wxPython: —F SRR EAE RGN ET-& LA,

5.5 #thr
5.5.1 ZikBHH% R E IS

Added in version 3.13:  (iXL&PEThAE)

O #it
AR T WA ER, BTSRRI KA R AL

python.org [{JPython for macOS TR Re - i AESRF225¢ .1 PEP 703 [ fin Python #7R 3.13, RIA
B rEfy H A AE e (TE4E Hglobal interpreter lock WL TIB4T) o« WA E python.org iR A TUHHL
ARER B E B

HI T SRR PR R A SR SCIR R, IR ITUSCHRRBA A 2% . BT B 2228 g I, o i 7E
WZEAR P Y R b ity B SURE DR B4

[ ] ‘e Install Python El

Custom Install on “Macintosh HD”

Package Mame Action Size

Introduction Upgrade 1091 MB
Read Mg GUI Applications Upgrade 635 KB
UNIX command-line tools Upagrade 9 KB

Python Documentation Upgrade 69.3 MB

Shell profile updater Install Zero KB

L Install or upgrade pip Install Zero KB

B Free-threaded Python [experimental]

Space Required: 1791 MB Remaining: 34 GB

{
This optional package installs a free-threaded Python framework,
including a separate Python interpeter capable of running without the
global interpreter lock. It is installed independently of the normal
interpeter and includes its own standard library and site-packages. See
the installer ReadMe and the release notice for more information,.

Standard Install Go Back Install

If the box next to the Free-threaded Python package name is checked, a separate PythonT . framework will also
be installed alongside the normal Python. framework in /Library/Frameworks. This configuration allows a
free-threaded Python 3.13 build to co-exist on your system with a traditional (GIL only) Python 3.13 build with
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minimal risk while installing or testing. This installation layout is itself experimental and is subject to change in
future releases.

ORI A T S R R 1 -

The UNIX command-line tools package, which is selected by default, will install links in /usr/local/bin
for python3. 13t, the free-threaded interpreter, and python3.13t-config, a configuration utility which
may be useful for package builders. Since /usr/local/bin is typically included in your shell PATH, in most
cases no changes to your PATH environment variables should be needed to use python3.13t.

For this release, the Shell profile updater package and the Update Shell Profile.command in /
Applications/Python 3.13/ do not support the free-threaded package.

The free-threaded build and the traditional build have separate search paths and separate site-packages
directories so, by default, if you need a package available in both builds, it may need to be installed in both.
The free-threaded package will install a separate instance of pip for use with python3.13t.

- Niff venv HIffi I} pip RAHIMAL:
python3.13t -m pip install <package_name>

TERVEZ > Python SRS, BIHAI(E ] HE SUBRETIE 7 e e L A M B T 5. X m] RASBE SR v RERY
A BRI RN FTTE 2 WA~ Python TEAERE ] 1 A RK -

python3.13t -m venv <venv_name>
SR IG AT activate,
%247 IDLE [ A i AR A -
python3.13t -m idlelib

The interpreters in both builds respond to the same PYTHON environment variables which may have unexpected
results, for example, if you have PYTHONPATH set in a shell profile. If necessary, there are command line options
like —E to ignore these environment variables.

The free-threaded build links to the third-party shared libraries, such as OpenssSL and Tk, installed in the
traditional framework. This means that both builds also share one set of trust certificates as installed by the
Install Certificates.command script, thus it only needs to be run once.

If you cannot depend on the link in /usr/local/bin pointing to the python.org free-threaded python3.
13t (for example, if you want to install your own version there or some other distribution does), you can
explicitly set your shell PATH environment variable to include the PythonT framework bin directory:

n

[export PATH="/Library/Frameworks/PythonT. framework/Versions/3.13/bin":"$PATH

The traditional framework installation by default does something similar, except for Python. framework.
Be aware that having both framework bin directories in PATH can lead to confusion if there are duplicate
names like python3.13 in both; which one is actually used depends on the order they appear in PATH. The
which python3.x or which python3.xt commands can show which path is being used. Using virtual
environments can help avoid such ambiguities. Another option might be to create a shell alias to the desired
interpreter, like:

alias py3.13="/Library/Frameworks/Python.framework/Versions/3.13/bin/python3.13"
alias py3.13t="/Library/Frameworks/PythonT.framework/Versions/3.13/bin/python3.13t"

5.5.2 EHGIXITRE

If you want to use automation to install the python . org installer package (rather than by using the familiar macOS
Installer GUI app), the macOS command line installer utility lets you select non-default options, too. If
you are not familiar with installer, it can be somewhat cryptic (see man installer for more information).
As an example, the following shell snippet shows one way to do it, using the 3.13.0b2 release and selecting the
free-threaded interpreter option:

5.5.

&R 69



Python Setup and Usage, & {ThR= 3.13.1

RELEASE="python-3.13.0b2-macos11.pkg"

# T HZEKE pkg

curl -O https://www.python.org/ftp/python/3.13.0/5{RELEASE }
# QB %K & choicechanges XK E#l &% :

# Eﬁﬁﬂ PythonTFramework—-3.13 %L

# HAEZHEMERANER (ZRAAEMAE)

cat > ./choicechanges.plist <<EOF

<?xml version="1.0" encoding="UTF-8"?>

<!DOCTYPE plist PUBLIC "-//Apple//DTD PLIST 1.0//EN" "http://www.apple.com/DTDs/PropertyList—
—1.0.dtd">

<plist version="1.0">

<array>
<dict>
<key>attributeSetting</key>
<integer>1</integer>
<key>choiceAttribute</key>
<string>selected</string>
<key>choicelIdentifier</key>
<string>org.python.Python.PythonTFramework—-3.13</string>
</dict>
</array>
</plist>
EOF

sudo installer -pkg ./S{RELEASE} —applyChoiceChangesXML ./choicechanges.plist -target /

HETAARTT AKAFR I A~ 225 A HE AR )2 15 T -

$ # % Unix Command Tools W B A HIMKEHAEEEREETEL K

$ /usr/local/bin/python3.13t -VV

Python 3.13.0b2 experimental free-threading build (v3.13.0b2:3a83bl172af, Jun 5 2024,.
«12:57:31) [Clang 15.0.0 (clang-1500.3.9.4)]

$ # HFMRAERBRS

$ /usr/local/bin/python3.13 -VV

Python 3.13.0b2 (v3.13.0b2:3a83bl72af, Jun 5 2024, 12:50:24) [Clang 15.0.0 (clang-1500.3.9.
$ #+ Y /usr/local/bin 7 $PATH ¥R IMACMNELAWHEZNFRATELTH

$ python3.13t -Vv

Python 3.13.0b2 experimental free-threading build (v3.13.0b2:3a83bl72af, Jun 5 2024,.
—12:57:31) [Clang 15.0.0 (clang-1500.3.9.4)]

$ python3.13 -vv

Python 3.13.0b2 (v3.13.0b2:3a83bl72af, Jun 5 2024, 12:50:24) [Clang 15.0.0 (clang—-1500.3.9.
—4)1]

O #ik

Eﬁﬁﬁﬂg python.org’gf%%%%}ié?gf%%iuEﬂﬁgﬁi%ﬁﬂﬂ /Library/Frameworks/, /Applications F /
usr/local/bin, ﬁﬁﬂ<ﬁﬁﬁﬁfﬁ installer-—domair1ﬁtﬂﬁﬂég2$§§U;iﬁﬁ{ii§c

5.5.3 9% Python IR
H—ZH) THOPRHRE Python ACRSHFE A R 37 & A 0 N AR -
o py2app: S FFET Python 1 H €178 macOS . app 3k {441

o Briefcase: BeeWare 5l [ f—#B4; —3KSZFFFE macOS A . app 4L, FHREHLZ L A AL
HEFEu T,

« PyInstaller: —Cn] Qg MR SCPFBOCHEIAE A N 2 B F BT T H.
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5.5.4 App Store &t

£ macOS App Store A2 KA1 app /N 1S Apple i app HiA%EAR . PR G4 — AR TR <1 Y
FEFF b B sl A T U B B U

Python ARl FEAL 3 T — 28 B I S idi SO 48 1 S U ACRS . BRI BE B ALTS DL 2 JB Tl , 5 Apple
AL AN AT PR RY IR, A b 2B Python ARifE FEDASE app REf%E S App Store FYHI% .

Python JEARSR A3 — kb T SC1F AIASRR BTA C AR 2 320 App Store A2 7t B IR AL AURD o 53X A
N1 24 CPython it | —-with-app-store-compliance FEHIHY H MW H .

AN T X FAE Mac |l ] CPython F A 20715 MR AR/ZAE macOS App Store A5 JT %A1 app
EWARUTER . € RATEVRH macOS App Store 124 A1 SEIH I A4 @ 45T -

5.6 H{th TR

python.org Help 01 i 871 245 F B IR EER: . Pythonmac-SIG [ {14138 55 —A>% 1% Mac | Python
FH PRI A 0 SRR
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F£ Android _E 1 A Python

Python 7 Android |5 fi~F-5_FAR. FERW-FGE, @R RGN, ZIT R
M PRI ABE . 85, WP iEdiztT python AIHAT SUUFIFAC HER R A i A fir %, BUBATHIAR .

TEZARGH, BARFLERA N RIS . BIF I g ME— e AR . Wi wl bAisty
python 1 T30S Python REPL <2 H % & .

As a result, the only way you can use Python on Android is in embedded mode —that is, by writing a native Android
application, embedding a Python interpreter using 1ibpython, and invoking Python code using the Python embed-
ding API. The full Python interpreter, the standard library, and all your Python code is then packaged into your app
for its own private use.

Python #Rif AE7E Android FA7—SEH R AYEIRAIR . 12 W AP R] I HESE .

6.1 770 Python %] Android app
HA 4TS H T 4% Python for Android I, A FF2 X454 . REEUN V% R H XA A
B, DA THZ — & R BRI A5G

o 3% B BeeWare i H ¥ Briefcase

« 3¢ H Kivy 5 H 1) Buildozer

o Chaquopy

* pyqtdeploy

o Termux

AR E T B 58 T I B A, ARSI, AT DA testbed app fE MRS IR AE DA IR
HRALE A KSR BEEL

o 17 Python iE 8 Android/README.md H {38 AT #4E

o FERERY build.gradle SUPFRFSINACHS, KF AT T H Z HI 2 @A TTH . BREE 2/ Python (TS 41,
HARACTL I W] M cross-build/HOST/prefix/1ib & fil:

— JE NI fFEr:

+ libpython*.*.so

+ 1ib*_python.so (4MiE, 4l OpenSSL)
- TERH IR S
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https://briefcase.readthedocs.io
https://buildozer.readthedocs.io
https://chaquo.com/chaquopy
https://www.riverbankcomputing.com/static/Docs/pyqtdeploy/
https://termux.dev/en/
https://github.com/python/cpython/tree/3.13/Android/testbed
https://github.com/python/cpython/tree/3.13/Android/README.md
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+ python*.* (Python Friff )
s python*.*/site-packages (&M M%) Python ftfg)
o TR FIVBRE AR DA SV 5 5
o FER HIRRT R InACHS A ARSI 2l Python, X 75 Bh#ad INTE A C (LS.
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https://github.com/python/cpython/tree/3.13/Android/testbed/app/src/main/java/org/python/testbed/MainActivity.kt
https://github.com/python/cpython/tree/3.13/Android/testbed/app/src/main/c/main_activity.c

CHAPTER /

1£i0S E{#EH Python

it
Russell Keith-Magee (2024-03)

1 10S _Lf¥) Python A[a] 51 -5 i) Python, FEH T F-& [, Python & 2 1E R R4 IR %I m] it
ZITEN LA P . P RHE 2T python HI AT U ERR HARRAT Mg A4, B
113217 Python A 7205 Python #4732 H .

TE10S, NAFAEVE N RGEIR BRI S . ME— BRI K BT )2 "app” s ANAFEAE AT PALLARIZTT python
AIPAT O, 55 Python REPL #4722 B H 1l 5

R, 44 i0S bA# i Python [ME— @i AR — Wt 21, Eilgn 5 )RR 10S I, FH0EH
1ibPython ik A—1> Python f@f#s, SXJ5 i A Python iz A APT SEMEHL Python f{fih. 5E#EAY Python fi#
Bédn . AnifEE, VAN Python fCTSARIFWF] T 1844 i0OS App Store 7 ST R AF AL
TARARAREE | F2%45{ DA Python 345 i0S app, 14 BeeWare il Kivy X FEAGI H RS 5 31 P AR5 .
X LT H REAS AP SZ R 10S T H iz TRYAH 8 Z A1, X FER K75 AL B Python RS & .

7.1 iOS a4 Python i=1TH

7.1.1 iOS fpAREMH

S SCRFIRAR 10S A RAERIFIHRIEM) , X configure ] ——host &I, TERGAELLT, 5 %] i0S
HRIFEET, Python ZRidoRii 5 52 SRR I Ik i0S WA Ay 13.0. FRAH FR R A% i0S A, 1R A1k
ﬂﬂ —--host i}ﬁ([ﬁ‘]ﬂ%ﬁﬁf&%@i Tﬁﬂﬁlﬁ], —-host=arm64-apple-iosl5.4-simulator 4%%1%*{53\%[3% H
BRoh 15.4 1) ARMO64 ASTAUL A8 F4 I -

7.1.2 5175

MTE 10S _FIPATHE, sys.platform R4 A ios. JCIE app ;2 FERLIUS A B Y PR & LisdT, #RHAE
iPhone 8% iPad _F iR A% {H .

A RFFEBITRAENE R, 4 i0S A, &85 A K& & & g, WA platform.
ios_ver () 5]&%’5@0 platform.system() ﬁ*ﬁf}%ﬁﬁilﬁ%?ﬁ%ﬂﬂ i0s ﬁ iPados,

os.uname () REGENEEFERFEN BRRIE RS Darwin,

75


https://beeware.org
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7.1.3 #rAEEET] AT

Python Fr i} #E{E standard library has some notable omissions and restrictions on i0S /5 — /S 52 & AU 2
PR 5257 £1%F 10S 1) APT o] 355 T Al

7.1.4 ZiHEITRER

TER—AF-E 1 108 55 K1) 85 AN A 2 AAET App Store 7 AAILHINF R AOFT 07 2B B 1 RE PR 2K
Horp—TRSRAE 1 W 2 U] 3 e — HE il A B o

i0S App Store %K i0S app H A A —HERIBIRHARILAUN S E , AETEEAE 4o dRmiER +, ff
AT app 1Y Frameworks SCPFIR o A MESLA BB —A " HERIBLIR, TAE Frameworks SCfFk
ZAMANHEA AT AT IR R S

X 55 Python 3 75 H T A& A i SO AR 2, s ARiF AN sys . path bRAEMI7 B gk —
Tl A . A PRFT & App Store IR, 10S T H W2 Python ELiEAT G AL TR, XF .so —iff
TR AL ok B 24 SO BE AN B 44 W B ST B B . A R A AT e AL B s 2 4175, iE S R
Python 75 e 34Re9 B 855 .

i Bl Python 73 (7 B R B I SCHF, AE sys.path HIIRAS - so SUAFRRFIFIN - fwork SUfF. It
SRR EHESE ) SCAFAR X T app ANZEEL07 B SCAR SO . R SR VERESRRE AR AT [0 S 06 (07
HEZLL A & —A> origin UM, HAELE . fwork AHXINS app N4 ELAY (.

B, ZESA from foo.bar import _whiz FIENL, HA _whiz 2 ] AR sources/foo/
bar/_whiz.abi3.so LI, X H sources J&21F sys.path FYEMHIAEXTT app GAINLE . AR &2
45 BN Frameworks/foo.bar._whiz.framework/foo.bar._whiz (FRIERLELH) 52 S A SR AR
ZAFR), g . framework HIEH W Info.plist SCHARE HE M SCAAR RN —PHESE. foo.bar.
_whiz BIHAER G B PL—> sources/foo/bar/_whiz.abi3. fwork FRic XA FE, Hf a5
Eﬁﬁé Frameworks/foo.bar._whiz/foo.bar._whiz, 121‘]3351{3?@@ Frameworks/foo.bar._whiz.
framework/foo.bar._whiz.origin, /ﬁ\:‘:!j@,/g .fwork i{#ﬂ@ﬁ%ﬁ%o

WFEi0S _Fizfrit, Python iEREERRF L3 — AR EBUF S A . fwork 4K AppleFrameworkLoader,
—HgF A, ZHERIE __file JRMRFRA N . fwork SCHFMIAIE . A, BB HR
ModuleSpec W2 KF origin it MHELL SCAEIET I il SO 00

7.1.5 RiFeS R 3 HI30HF

Xcode NexFRENT 10S BB FR: 1EABN, B H I REMITH 5E B IFA AN xcrun [
A (I, xcrun --sdk iphoneos clang ¥f3RFG41%T iPhone % #1¥) clang). Aid, i ILHIA S S8
T ] A

o xcrun fHHATEERENAS B BRI, X SEICELEH P2 B35 sysconfig ARbl; I H.

o EoSEUFEAME) co/cPp/LD/AR E L. A Kim C SRS TR ERT ATES — SR AR5

AT RIRIUIR 1328 v AT SO AR 4 xcrun XRATI .
RIS T, Python $24E T 415X 48 T AR FBL. XSRS BHEAE N2 xcrun T.HZ FAY shell A
AAUAERS R AR R B 4R 10S HEZE—E 70 &Y bin SCFJerh . 3% BEJHIAS ] DAL BB AL,
HERSME IE AN RS B2 @i AE A A HELLAY bin SCAJe A FX BE AR, sysconfig Hidh
P 285 T T i ] B B i A . HE2h 10S 4t 5 — 5 Python ARBRES, RE 248 £
K SEARE P BE R SO AR B AR

7.2 # iOS k=% Python

7.21 {9 i0S MNAEFMI A

BT 10S TR 2L d T Apple 19 Xcode T HAE. SR ZVEBURE 1] Xcode fe i e e A AR . 125 75 2 )
B (BCEUHN) % A1ifY) macOS HUA, [H>h Apple A2l IHAY macOS fiiAZES" Xeode., Xcode fiy 1T
T AT 108 JF AR ULRANEH); VRTFTE 74y Xeode 23N
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AIRARANEAE 10S Al Has TR Y, RIS TR B4 10S Bl -6 . MR KIa1T Xcode M i% 2>
PRI A 10S Biflgs -5 . o, VRt n] PAE L 7E Settings i) Platforms 35~ H i —A4> i0S
FZR TG .

7.2.2 # iOS 1B hifhn Python

Python W] AN N E (4] 10S T H , ANgE =& Swift if & Objective C. "N THI ] Kififi | Objective
C; AR A Swift, /RAIRES A EL PythonKit X LR EIEEH H -
FLAE 10S Xcode i H H 3 Python:

1. ¥ E 23— Python XCFramework. 2[4 iOS/README.rst (fF CPython Y18 HY & i 42 H7)
UL T A A {e] 1) @ Python xCFramework M™Y. ZEW L AR, RFE—DLHF

armé64-apple-ios, F@ﬂﬂi;arm64—apple—ios—simulatorEﬁx86_64—apple—ios—simulator21

— AR -

2. f§ xctramework HEFI YR 10S W H o FERHIBIUERA S, FATRHEUEIRC R xCEramework JEIR
RS AR F SRR s Ao, ARt T AT o # 5 J RE B AR G AL AT A R AR e i

3. ¥ i0S/Resources/dylib-Info-template.plist SCFHERIMRIGIE F, HHaff B E XEEZ] app
EE 7

4. KFURI LY FIRE P ACRD AR — A SO I 2R Xeode THH Hro FEF AL, FRATREBE /R
AR L TARAG I H 448 app BYSCPFIE: AR AT DASE 1o 2 75 U B B Ao B AL AT A (2
TEF PRSI E KEREIRAY app FATS

5. LB Xeode I H BT SRS app HAR, SRJETEGIA H BLRY) H AR PR ZEAT 645 -

6. 7r”General” 1% ¥ 9, Fr Frameworks, Libraries and Embedded Content” 22 T, 3 fj T Python.
xcframework, F#EH”Embed & Sign”,

7. AR MEBLE” SR, BEOAT A
o MEEET

=
- BT 2
. BRME
- HEZRBREIZ: $ (PROJECT_DIR)
- S & K42 "$ (BUILT_PRODUCTS_DIR) /Python.framework/Headers"
« Apple Clang - %4 - Fr i 5
- SN ETERERE L S &

8. WIN— I -5 Python FRifE A2 H5 DL E /RAY app HH AL B BR . £E7Build Phases” &5 K 1, #£”Embed
Frameworks” %% 2 a7, ”Copy Bundle Resources” 5§ 2 & S ill— 319 " Run Script” #2245 .
%498 iy 4% M Install Target Specific Python Standard Library”, Hiji§”Based on dependency analysis” & /&
HE, TFRFIAS N2 BER -

BEt =@

r

mkdir -p "S$CODESIGNING_FOLDER_PATH/python/lib"
if [ "SEFFECTIVE_PLATFORM NAME" = "-iphonesimulator" ]; then

echo "Installing Python modules for iOS Simulator"

rsync —au —-delete "SPROJECT_DIR/Python.xcframework/ios—armé64_x86_64-simulator/lib/
—" "SCODESIGNING_FOLDER_PATH/python/lib/"
else

echo "Installing Python modules for i0S Device"

rsync —au —-delete "SPROJECT_DIR/Python.xcframework/ios-armé64/1ib/" "$CODESIGNING
«+FOLDER_PATH/python/lib/"
fi

7.2. £ i0S k%% Python 77


https://github.com/pvieito/PythonKit
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T YER XCframework H1 LIRS 44 PR 7slice” B fgf5 Bir A [ml, BRI TR XCPramework T 37
() CPU %244,

9. FHASINER AN T REAR v 2 rp ) 0t 9 AR b F A Framework” MU AP B . KB RAESE
8 UL R 25 5 BP S I—>"Run Script” #4845 J%, iy 4% Jy”Prepare Python Binary Modules”.
BN 24 B 1845 Based on dependency analysis”, FfHIAS Y25 R
BEt =@
install_dylib () {

INSTALL_BASE=S$1
FULL_EXT=$2
# ¥R Xy 4 AR
EXT=$ (basename "SFULL_EXT")
Y EX AN SHEACHLE
RELATIVE_EXT=S${FULL_EXT#S$SCODESIGNING_FOLDER_PATH/ }
Y EXHANTRRERXNER
PYTHON_EXT=S{RELATIVE_EXT/S$INSTALL_BASE/}
Y RERT AT TEALAR, REXHE X RME.
FULL_MODULE_NAME=$ (echo $PYTHON_EXT | cut -4 "." -£ 1 | tr "/" ".");
#WBARFE, REGEM, B4 Xcode ERIT AU T
FRAMEWORK_BUNDLE_ID=$ (echo $PRODUCT_BUNDLE_IDENTIFIER.S$SFULL_MODULE_NAME | tr "_" "-
")
# HE R Xk & AR
FRAMEWORK_FOLDER="Frameworks/$FULL_MODULE_NAME. framework"
#WRERIGERAFE, NAET.
if [ ! -d "SCODESIGNING_FOLDER_PATH/S$FRAMEWORK_FOLDER" ]; then
echo "Creating framework for SRELATIVE EXT"
mkdir -p "S$SCODESIGNING_FOLDER_PATH/S$FRAMEWORK_FOLDER"
cp "$CODESIGNING_FOLDER_PATH/dylib-Info-template.plist" "$CODESIGNING_FOLDER_
<4PATH/$FRAMEWORK7FOLDER/Info.plist"
plutil -replace CFBundleExecutable -string "SFULL MODULE NAME" "SCODESIGNING
«aFOLDERiPATH/SFRAMEWORKiFOLDER/InfO.plist"
plutil -replace CFBundleIdentifier -string "SEFRAMEWORK BUNDLE ID" "SCODESIGNING
—FOLDER_PATH/S$FRAMEWORK_FOLDER/Info.plist"
fi
echo "Installing binary for $FRAMEWORK_FOLDER/S$SFULL_MODULE_NAME"
mv "SFULL_EXT" "S$CODESIGNING_FOLDER_PATH/S$FRAMEWORK_FOLDER/S$SFULL_MODULE_NAME"
# RBEEMA . fwork X H .so IAME
echo "S$FRAMEWORK_FOLDER/S$SFULL_MODULE_NAME" > S${FULL_EXT%.so}.fwork
#EMERFRERLE so XHMEWR I A
echo "S{RELATIVE_EXT%.so}.fwork" > "SCODESIGNING_FOLDER_PATH/S$SFRAMEWORK_FOLDER/
—$FULL_MODULE_NAME.origin"
b
PYTHON_VER=$(ls -1 "SCODESIGNING_FOLDER_PATH/python/l1ib")
echo "Install Python S$PYTHON_VER standard library extension modules..."
find "SCODESIGNING_FOLDER_PATH/python/1ib/S$PYTHON_VER/lib-dynload" -name "*.so" |.
—while read FULL_EXT; do
install_dylib python/lib/$PYTHON_VER/lib-dynload/ "$FULL_EXT"
done
# EH dylib B
rm —f "SCODESIGNING_FOLDER_PATH/dylib-Info-template.plist"
echo "Signing frameworks as S$SEXPANDED CODE_SIGN_IDENTITY NAME ($EXPANDED CODE_SIGN_
—IDENTITY)..."
find "SCODESIGNING_FOLDER_PATH/Frameworks" -name "*.framework" -exec /usr/bin/codesign.
———force --sign "SEXPANDED CODE_SIGN_ IDENTITY" S${OTHER CODE_SIGN_FLAGS:—=} -o runtime --
—timestamp=none --preserve-metadata=identifier,entitlements, flags --generate-—
(BT 50
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(B L)

l<ﬂentitlementfder "3 N\;

10. 751 Objective C A kA7) 4h A 1 ] ik ABBE3CHY Python fFRERs . VR 247 PR :
o UTF-8 #ix{ (PyPreConfig.utf8_mode) &3 Jil;
o HiGEah Y stdio (PyConfig.buffered_stdio) &2/
o B AFH (PyConfig.write_bytecode) EL2EF;
o [SEHMFESE (PyConfig.install signal_handlers) &2 A
o RYLHEILK (PyConfig.use_system logger) €/ A (LI, {H3EZUEBUEH);
o TR Y Y THONHOME KEAC BN 48 /R app MHZRELRY python 13035 FFH
o T RSN pYTHONPATH A4 :
- PRHY app IEFLHY python/lib/python3.x F3CfFk,
- YREY app HYFEHMEH) python/1ib/python3.X/1lib-dynload 3 43%k, PAK
- WRHY app BIEHUIY app § 3Rk
VR app THAB AL B A]fi ff] [ [NSBundle mainBundle] resourcePath] JHiE .

X EE LA A B 8, 9 Al 10 B E VRA — Bl p 46 Python W JH AR AUAS Sefh2, HAZFRHN app. WIH:
TEARHY app FHIRAFFESS = —dE AR, WA B SuER A A R -

o PRTFEHHPMTATE S 5 b HI SO SO e E 6Bk app HAR, SiEAENEE 8 AY—TR
P01, 58 8 230 Y 24 3 BRAT ) T4 e A 28 H AR5 SR e ANTE FH B — 8 SoE (R 24 R B4 22 DA
A ER A H AR app 565 B ERAT ARl 58 5 kil Sefd:) o

o ATA AL 58 =07 IR SCUR) ORI B G 1 5 9 AL PR HEZRIE . W] DAFE DL R BT Ak
PR 1ib-dynload SCFJEH) install_dylib MRS ASF&X—H .

o ASRARBEIN T [ B SCPEJCRAFICER = J5 80, RIS IR EAES 10 42 et PYTHONPATH
P B — B>

7.2.3 ik Python {48

CPython JEAGHL 75— testbed 11 [ HF7E 10S Bifil#s Liz1T CPython A E:. XA testbed i 1] 4 H
YELE 10S _Lizf T4 Python FEIIIHAEF1 testbed Tl H .

1 F 72 5% L i0S XCFramework (355 i, iOS/README.rst TR EER) 2 )5 , il ii247 A T iy 461 Python
i0S testbed i H (14 7ol

$ python i0S/testbed clone —--framework <path/to/Python.xcframework> —-app <path/to/modulel> -
—-—app <path/to/module2> app-testbed

PRAF 5 25 10s/testbed 5] BN 45 i) CPython YA YA I H 555 ARATHE ——app AR 1S E 1Y
SCAE IS W5 DL B SE e FY testbed T H . 4521 testbed FF7E app-testbed UM R EIE. fEA
ARBIHT, modulel Hl module2 RfHLAIEATHS AT AMYBLHL . A RARA T H A #AMYHOBIIH, B A1)
ﬂ%%ﬁﬁ%@] app-testbed/10STestbed/app_packages i{¢%¢ (ﬁﬂﬂ%’@ﬂj pip install --target
app-testbed/i0STestbed/app_packages E@ﬁﬁ/?\)o

VRAT ARG IS app-testbed SUAFIAIBATIRAG app BIMAE A, #BIKYL, AR modulel.tests i
PRAGINRE AL S, ARATAIEAT

[$ python app-testbed run —-- modulel.tests }

XA 4 FAER [ Python ##R_FiZ4T python —m modulel.tests. fLMIFE —— ZJGHIZHER P tL 4
testbed FLBREANTZ AT L python —m HISEGIREE

PRI AT AT IEATPA R fir 2 7E Xcode H1HTHX ) testbed T H :
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[s open app-testbed/iOSTestbed.xcodeproj

BOHE VR T 52809 Xeode T RASFRIEFFE.

7.3 App Store &#Hi4

i app KA EN =75 108 Bea Y ME—HL i 2 FF app #2752 F) 10S App Store; $242 %111 app W/tid it Apple
() app HAZMERE. R L — 2R TR A 1 B TR FF 6 P 1 S A ISR Py e R

Python HR#EPEAL 7 T — LU Ml i Sk 28 H Shp W g ARG . AR IX e LG DL A K2 J8 Tk, {H Apple
PR RN R AR Tk TR, A BB Python A7:ifi % DA app AEA%3E1d App Store FHi %,

Python JEACRBR G135 — b 1 SC1F RIS RR FTA E AN 2320 App Store B AZ A ) B M) AU AQRD o 53X A
T SAEEXT 10S BEATHIEIN H B -
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YRAERRFNE R IT 23R

l ?E’c%?igf 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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https://peps.python.org/pep-0008/
https://wiki.python.org/moin/PythonEditors
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APPENDIX A

RIEXFERE

interactive shell 1 ERIAAY Python $2/R4F . FEES WoR T RE AR B 7 SUFE AR REAs R U TR ARG AR S 2
il

EAF AL
« interactive shell rivig TR ESETERIAY Python SERAF, A5k G IR AEI A HR, 224
KEATEAT (AR, FroEe . feffam = ma | Bm) 2, sidfEin e 5.

e Ellipsis NEFE.

abstract base class -- i % &K%

R ELFEHR ABC, @Xfduck-typing PIFFE, BFEAE T —Fa GO ny#H =0, Mz T HARR T
BN hasattr () A TRMECHE MR (FIAEER AR TITE) . ABCHIA TR, XFp
B ek 5 HAh2E, HAMBRERL isinstance () fll issubclass () FFIATR]; 0L abe AR SCRY.
Python HiF1F% N & ABC H T Se RS54 (FE collections. abe ). £t ({F numbers
e L (FF 1o o) S AERIFAINEAR (FF importlib.abe BHH) . RATPAMH abc
BiHORAIE H ) ABC,

annotation -- b

FEEEEER, KOREE . BEODSIORI AR, Bl 5 1 i .
VBRI FREAE IR, (2 R SRR IR 2 BEHEY: . SR AL
i) __annotations__ #FikJ@EMH.

2 Wvariable annotation, function annotation, PEP 484 FI PEP 526, XTWIEEHENFH. AiESW
annotations-howto {5 ARy 10 A S0 Bk o

argument -- Z%f

FEVE FH BB ECHE 45 function  (8method ) WH. S50 RWiFh:

o XBEF A FEREOR M PRI A ARRAF (B name=) SCEAE NS TERIEWA <~ BT
L HL AL A 286158308, 3 Al 5 FEPARXTF complex () [T Ry JE T b7 280

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o B E A AET RETSHNSEC MESHOTH T S HON RIS AL/ 88 R hia
WA * Iiterable BLIICRBALA . 28I, 3 71 5 FELA TR Hy s T8 S5
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complex (3, 5)
complex (* (3, 5))

S SR A BRCPPOR B R B, 7 SRR 2 L calls — 5. R, BTk
SR IR R BHG RAFHO 2 R R R R 2 Bt

#Z: Wparameter REFFLH , HIWEF SHGESHIX AL PEP 362,

asynchronous context manager -- 535 |- F 3045 PRES
WA G E X __aenter_ () Fl _aexit_ () F{EHRN} async with 15A] T RREE AT R
1 PEP 492 5| A,

asynchronous generator -- 525 1 &k 7%
1R [BME "~ asynchronous generator iterator IREL. -5 async def F X MWPMERERFEML, ARIHE
ZIAETEAE vield FkAPAF=E— R IR HE asyne for JEFRHH I IGME.

BEARTEE F 2 45 5 0 A e s A, (EAERLEG DL T ] BRI 4 79 £ B AR E . WRGEIHE
FIREME L, PR G5S

— AP N R BT R await FREFH asyne for PAN async with i),

asynchronous generator iterator -- 5335 2 i 2% %03
asynchronous generator FREUTEIZIIXTE .

WX R JE T asynchronous iterator, 4[] __anext__ () J5{EJA I 1R [B]l— TS AR ORI T 57
R AR R R BUA BB R — vield SRk

BAS yield 2GBTS FEAEAE, ICEPIPIRGS (BRI RMEERL wy 1548)) o 24 FF £ &
B REE _ anext_ () PRI — AT EREN A BRI I, B2 BT BRI Ab B
WFE. S PEP 492 f1 PEP 525,

asynchronous iterable -- 535 ] &0k 5

— AT PATE async for B N4, MA@ TR _ aiter_ () ¥R E—Aasynchronous
iterator, F§ PEP 492 5| A,

asynchronous iterator -- 535 2% {C3%
—AEBT __aiter_ () Al _anext__ () FYEMIXNIFR . __anext__ () WAR [Bl— A awaitable %}
%o async for AL RIL RN _anext () FEFHREH A EREX R EH B H G K —14

StopAsyncIteration 5% . B PEP 492 5| A,
attribute -- J& 1
KRB — XL, WE A S RE AT . 280k UL, WIS o B @M a Wn)
VA 0.a K51 HE.
MRS Z AV, KR 2 SCH identifiers B AEFR R4 FRAVE— RS B @ M2 v AR, Bl 4n s
setattr (). XFEMYJEMIF IO AT FRBACRTT ], M@ Uil getattr () SEIRHL
awaitable -- WZEFENF 4
—ANAIAE await FER PTG . A DARcoroutine 2 BA _ await_ () FERINS. S0
PEP 492,
BDFL
CR B ZEMBR T WP SC4EE, Bl Guido van Rossum, Python [ 655 % .
binary file -- —JEHISC 4k
file object BEMG RS F 7 A af %o EHI SO TR DA IS (rb e, twbt B ' rb+ ) FTHF
E[’Jj(ﬁi sys.stdin.buffer., sys.stdout.buffer [/‘]\& io.BytesIO %l] gzip.GzipFile E/\J;QWUO
155 Wiext file TARBENS TS str XA XX 42 .

borrowed reference -- {i§ A 5| Hi
1E Python 1) C APT 1, {55124 R H, MR HARE %L 0. WXt
ZHEH SN B AR A FR A BN, B3R RS T AR BR AT  B J — 1 strong reference
KHBE .
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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

SESCPR VR EE R AR B TR . XN R A SR RO CRTEEB AT . Al AR GG

L0135 bytearray DA bytearray [f) memoryview. HABEAEE R —dEHEHRAFHT AT

ANt (0 HBEEFAT AT X R A B FEHE bytes PAK bytes X4 memoryview,
bytecode -- ‘F=Yifg

Python AT 4 43 7555, Rl CPython f#RERR H 7R Python F2 /71 RIS . ST il &

SEAFAE -pyc SO, SRAESE AT R — SOOI BE R (AT DAS 0 TR B A 1 ) .

KRR IEE ST AT AR T B PATH N HLE S i virtual machine 22 1. {35 /N[ Python FE40

HLEM AT A—E WA, A—EREFE AR Python HiUAR 3%

FATHFE A F AT DATE dis B SCR R A .

callable -- W& %} 42
A XSG ] AP TR s BT 4, e RERT Y — A B8 (B Wargument), I DA B

[callable(argumentl, argument2, argumentN) }

Sunction, WA EE|method %, WIg T HAMNSE . LT __call () FYERZEHSEHIWET AT
THAX 4.

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

class -- 2%
FARAN P SO RN . 280 SCHE A & X% 2RI SE B A THAE I e s

class variable -- J3245 H
e LA, I HAUBRAEZR R E R EAE M (AN @ AE 2R B S HPE 0

closure variable -- Pf] {0725 &
51 H Hnested scope W free variable , "€ 2AEAMNEAE b @ UM @R AT B 4 RE i B b4 231
. ATRE(E ] nonlocal XA A HE X ARFB AN, B QSR AR B (U0 H 7R
HHbE Lo
Blan, FELAFARSH inner BRELY, = flprint W H A B LS, HEHAxET HMaeX=:

P
def outer():

x =0

def inner():
nonlocal x
x += 1
print (x)

return inner

(.

EB ﬁ': codeobject.co_freevars }E]’EE’\J@T{ (%7}<% fﬁiﬁﬂlﬂﬁ s 1ﬁ/ﬁ\:12@5|%|7ﬂ@§§% ﬁ(ﬁﬁj'fﬁu l':[j
FrawEI R BB, AR ARE free variable 45 WAHE R EA B2 % 8 M 60248 S f -t 2 e il
Mo

complex number -- 53 %}
PSR GINY R, K A B i on — A SR — A R AL RO AR (-1
PP SR, EEEECEFETEN 1, ELREENE N 5. Python B TXIEEN SR, R
A LRE2AARE 2 A — 5 58, Blin 3+15. Q1R T2 math BHL YT 52 09 %) B 42 B
A, M cmath, EEIMEHE RS REEERE . WERAREBGE A LI, B EITHEIL
AN AN )
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context -- |- F 3¢
WARTEAR S BT e 3 A A58 H 7 SR Rl B AR R & S — 289 LA Sk

o JHId with B4 — context manager BRI FAEE IR
o —2H EHLR|ERE contextvars. Context XEFH T contextvar XM EAE E. B

&2 W.context variable
o —> contextvars.Context X% . JiEZS Weurrent context,
B SCEMEMY
_enter_ () Fll _exit () FYEIFH with AR . 21 PEP 343,

context manager -- |- F 305 A%
—ANSEPL T context management protocol F- T HIHAS with (BN IFRIINT S . S0 PEP 343,

context variable -- |-} 375 4
— A EAAAE IR T WA R SO current context BAE & . XS ST contextvars.ContextVar

XAV b7 SRR BT R B B 2 S AL 55 Z TR AR

contiguous -- ZE5%¢
— NGRS C #4528 Fortran E 2SN R HESEN) . BUEL /2 C Fil Fortran JEZEH . 75—
A, Prf 5% B AT WA I AR SRR HES ], RN IF IR R 0y . fE24E C-iE
SLEA J:‘li’EV\Jﬁi&iﬁﬂfiﬁﬂlﬂ]“ﬂ%?}:~/*%'?§'Ilﬁlﬂ/«EHTLVEH% {HJ2FE Fortran 122420
M2 RS — G ek

coroutine -- [Jpfe
MR ORI — BB FOIRE ] DAAER— S e ATFAE S — B o PRI BT PATEIF 2 AN F Y
s bEdEA L ABEARE . EATET asyne def 1BAPRSEEL. 1L PEP 492,

coroutine function -- PpFE %L
Wi —A~coroutine ST Z TR EL . IR RETT Il asyne def iR E X, H W BEMH await, async
for ﬂ] async with 3&%@?0 JX%%“@%EE PEP 492 %I/\E’Jo

CPython

Python 415 F MIELI, 7E python.org [ & i . "CPython” — ] F FHE M EEIRF G 55 15 HoAth
SCEL AN Jython B IronPython A X 51l

current context -- i |- F 3¢
TEY HI#E contextvar XTIk M GRELELIXE) £ F LT & M{EMcontext (contextvars.
Context X4, ML HLAEHCHW YA L. HTHITH LS (0 asyncio) 1Y
HEZL S AEREAMT 55 T AR SO IR ST I RAT 55 € R 2 — AN WA 24 1 R S0y R 3

decorator -- iy
R EE A 55— R B R, B ewrapper AR AR TR B . SEMeR 10 WA T4

E]% classmethod () ﬂ] staticmethod () .

PR FUE RN, DU A eR B0 ST S R Se 45 i

-

def f(arg):
f = staticmethod (f

@staticmethod
def f (arg):

Ei‘iﬂ’]’fﬁ%"ﬁlL)ﬂﬂ‘%@ HIE R AR - A RS TERT IT 2 L R BOE SCRIT 878 L 30

descriptor -- {{fiiA %3
EMENT _get_ (), _set__ () BX __delete_ () FIEMNTHR. B K@M AN, &
HIRFR IS EAT A S TE B A R B i & . SEE O, (EH ab RIRH. BB —A @ e
STE a B F AP ELRATN b XTS5, (HUER b 22— iRds, WSTRX N R iAds k. #
fRRARSS RS 2 E 2 R B Python [ 564, RN @A 2 B BAA M ALRY, FERE. k.
FREEYE. . SRR R %%,
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A KB ERTITEMEZ (5, WZ I descriptors B A 43 157

dictionary -- 7 ifft
— AR, HP R L B B . T DURAEMIRA _hash O Rl _eq O K
VA4 . AE Perl HF54 hash,

dictionary comprehension -- ‘Ll 53,
AP — AT R ARG B T BB e I IR M ZE R L — R R 5. results = {n: n **
2 for n in range (10) } RRAEM—AHEE n FfE n *»* 2 BOBLEHAS LAY T8 . 2 I comprehensions

dictionary view -- 2L 3]
M dict.keys (), dict.values () fll dict.items () J& [ AXFRAHRAFHALE . BT F i
ZHM—EERE, X EWRE LTSRS, PR AR SO . B U PR i A4t R EUE
A3, Bl list (dictview) . Z:N dict-views,

docstring -- LR AT
ERZE . REEEZ WIS — D FRB R I PR R . BRI T iR p Z0mg, (H
DR PONFF AR . BRBEBIRE __doc__ JEMET. AT EMTHTRENE, HitE
FERO G ) SCRS A R

duck-typing -- 111~ 38 %!
FE—FhAEIEE , EIFFAMEEA PN QR & HoR B B IR 1, T2 B ) sl )
FEsENE (CERRGRN T, RGN, A AE LN 1 .7) BT R OO R R,
W RAFI RS P i 2 B ORI T R G . B9 F2RALR G [T type O B isinstance ()
%%ﬂlﬂo (B ZEF NG T2 B A] AR 40 208 58 AR ST ) AR 2SR A hasattr O KB EAFP
it

EAFP
ORIFEDHORVFATEZ S BYESCHEE o XA Python 3 AU 4 5 KUkS 2 B0 B el i) B sl AP TE
FAEMRE SRR R o X P A P KU R SR K iz ] cry Al except 18], T HARXY
N2 FIELBYL kg, WL T C FF 2 HMIE S .

expression -- FiL R,
AT PASK HHEMERTEYE B IT . A)iE U, — DR FRB e RO F . 2408 BV,
BAAFSREOR LR, B AH SR M. S22 HMESF AR, HAEIa 5 S AL
e Rh . IFEAR RV ER IR W statement, 1T while, TR E TIEAMIERIAA .

extension module -- $ JE itk
PA C 5 C++ Stk , ] Python 1) C API 3k 515 F %0 A A #4732 H

f-string -- £- 24758
WA £ B F BT R AR R ARSI R I T . 2
i, PEP 498.

file object -- SCAEX %
KFANAFEIH [ SCPEAS APL (A7 read () B write O ZE7¥E) DA 2R IEMNT S, ARG H A8
T, SCIEXT G ] DAAL PR ELSE 38 S0 . A 2R B () AP sl A5 B as v i) (o andn i
Nt WAFGEIX . BT, BilE5) . TRl TR 25 A,
SEPg b A SRR SO B SRR = 2k ) SO, GRih =) S DARCOR S, BT
SCAE do b, QIEESCAXT RT3 U2 M open O BREL.

file-like object -- S 7%} 4
file object W [R] ] .

filesystem encoding and error handler -- S 2 Ze ks X S5 R Ab B 2%
Python Hj o A4 22 G fif A 75 F R ) 54 R Gt 4 h Unicode 1) g A% 5 B AL BE 2R <

SCAt 2 B G ke Db A ARAIE B R I ARG K BEAE 128 DA BT 358 . ISR e B G 4t = 0
VEARALILARIE, W] API EE( BE4 5| & UnicodeError,
sys.getfilesystemencoding() ﬂl sys.getfilesystemencodeerrors () ]Zj@[ﬂ%}jlzﬁﬁ ﬂéXjEEij

F ARG s 25 H R AL B -

filesystem encoding and error handler J24F Python J2 8@ 14 PyConfig_Read () HRFCEEIEN): /S
IEé—] PyConfig E](] filesystem_encoding i filesystem_errors %ﬁiﬁc
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F1 2 Wlocale encoding .

finder -- #r 2%
— x4k Wl S AR loader (R4

FEEPMERYERLS: T2 EKRE BLA sys.meta_path ], PARSSZAR &3 E A

sys.path_hooks f#i[f].
%5 finders-and-loaders F] importlib DA T ™ Z4077.

floor division -- [n] | U R i
] R A BT BB s ) PR AR /7 o B, Rk a1 /7 a It
LR 2, S 2R AR S EIERERE 2.75 o R (-11) // 4 2R[E] -3 B2
-2.75 6] T AR . WL PEP 238,

free threading -- |4 hZf%
TR, A ] MR PTG 2 R AT DA HE AT Python 45T, 5 LAY global
interpreter lock , FE[R]—B} 2] 2 foig— AR AT Python SE+575 . i, PEP 703,

free variable -- J 25 &
Eftftiﬁéﬂ‘ WG F PATER T E L), B AR R R A a4 A [ g 0 R R Tz 4

23 (] i Je AL S AR S . 2 lclosure variable RG] . FESSPRIV Y, BT codeobject.
co_freevars JBMHHEANIL A4, ZARER BHEHE I {Eclosure variable W [R] ] .

function -- pR%L
AT DA A R B MBI — 2B . 38 T DA HAR A2 S 4 A R BUR AT Rl i A .
Y5 Wparameter, method 1 function 277,

function annotation -- FREbRTE
BI&E X e A 2 8GR MBI annotation

PRECh R N TR 27 BIANCA T s Z A ine SHOFHUR I —4> int {H:

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

PR BOPR TR ) A L function —7

Z: W variable annotation F1 PEP 484, H. ¥R T IhEE. 551727 annotations-howto DA T f#{d F
MRS R .

__future__
future {5/4], from __ future__ import <feature> FE/NImIAeas i FHBH1E A ) Python A& 177 i A ik
ARERTEE RIS SORRIFE M IR . future  BIHSCRYICSR T BERY feature A . it FA
ﬁti‘iﬁ%%ﬂj{,ﬁ\w HORMA, VRAT AR B IOHR A EATI B i O ABHZ B AR ERF (BE) 7E
fRTESE A BRI

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

garbage collection -- L Yz [l
ﬁﬁifﬁ%ﬁ@ﬂﬂ AN A A . Python @il i 5 | VA0 — A~ BEAS S I ANFT B AE 2R | A4 47
ISR TS AR A TR B o« FTPABE T ge AR il 3% [T e «

generator -- 4 g 7#%
1R [8]—A~generator iterator {pREL. E B R RAMG I REL, A A SHETHALE vield FiAA A
FEGE FRONEMLLS for-PHFME F B2 iH 1t next () MREA—IREL.

FORAR AR A, (BRSSO BT R TE A R B AR E . WEIRTFEHRERIBRMAE X, i
ﬁﬂ%éﬁ%ﬁfﬁﬁx

generator iterator -- Zf: & 25 %40 %%
generator PRELITANEHIXT S o
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BA yield KEHFEIEAIERE, ICAPITRES (W R RN vy i56]). M £RE%
REWERS, EMBEFFAIEIREIAT (AR T b iR A KT A6 (935758 eR )

generator expression -- /2 )i 75 #5353,
& [m]—Aiterator fexpression. ERAARARGE B RIKATHA E LT —MEFL R . JWHIY for T
A, PAR—ATTIER i Th). AR R ARIBR S NI REUE— R YIME:

>>> sum(i*i for i in range (10)) # FH1H o0, 1, 4, ... 81 ZFn
285

generic function -- 72 % pi %

AN TR 28 24 S BUAH R 48AE BY) Z2 A4 ek BSOT ZE RS0 DR S T R B 2 8 3 B30 R 0 7 7 2% 682 AR

ST

SEEH

i Wsingle dispatch R1EFES5H . functools.singledispatch () Hfigs A & PEP 443,
generic type -- {27

W ZEApe; BHEA List B dict XFERY ARS8 TR AT FEAT.

WS, Z R4 2% . PEP 483, PEP 484, PEP 585 fll typing Kbk,

GIL
2 global interpreter lock

global interpreter lock -- 4% )} fif Bk 253 i
CPython MRFEREFITR N —FIHLE, EHIERR %) HAT— AT Python byrecode. JEALH
BTG (045 dict TP ERA) FXIE RV AK %Ak T CPython 3.
SRR B B SRR B S AR BS AT T 08, SO TR APE /e 2 A0S LROIFATIE

A, RERRE R B =05 PR AR A SR T AR AT SR S 2T 55 0 A e A SRR
GIL. BtSh, fEHAT VO #AEmTth B2 SR GIL.

T Python 3.13 v, GIL AJPAME ——disable-gi1 MEMLEBEIUREE T . FE6 ] 54 2 Python
2, BRI -x gil=0 BTEEE PYTHON GIL=0 MREAR RGBT, MRRERT R 2 L
PP e AR IR T LS SR 2 4% CPU N4 S . 2Tl , 12 R PEP 703,

hash-based pyc -- J£ J-M5 i 1) pyc
5 6T B Y SC A 1 W A L T AE B 5 18 o B 1) Ok Bl 2 LA ROPE I Y S S AF . S L pye-

invalidation .

hashable -- nJI5 7y
— AR AR B A LA MBNEARNSE B AE (EFREA _hash__ () F¥E), IAT AR H Al
MGHFTHER (EFREH _ea () Jiik) BERFRN TobA X5 . WG G A5 HAG A [H] e 7
fHIE SR A M

TG A AR SRRSO SR AR B A B, PR Ak S B 2 A A PR S0 s A fE

KZH Python H KR4S PN B X RAE TG AI) s A Zsgs (Blans FRel 7o) #ATAA AN
AlARZR R (BIANTCALA frozenset) (4 BEANTKICEE N BAI AR AR T . P2 A5
MG BRI TTRAR T . EAERRE—EAHE (BRIERSECER), BN Er A e
FEAIRT 140 .

IDLE
Python SR A H2£ 2] #1858 . idle J2 Python FRifE AT HLP 7 Y A e MR REAR P15 o

immortal -- si 2z %} 4
KA T ZZ2AE PEP 683 15| A CPython SZPLAHY .

RIS E T KAEXS, WEMreference count FKIEA B, HIEFEMEREEE 1T H) 7K A
BN L. B, True A None fF CPython H#HRJE Tk X4 .

immutable -- f~nf 2%} 5
HAREEMXN S . AN RATERT . FAFRRTCH . XX R AR A . AR A fif
—ANARFERME, WX . EAERR ZH BN A ErN O A EEER, eyl
R
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import path -- S A I8
HEME (S04 125 0 ) HRmMaNR, 2RI parh based finder FIEER T A B T£FAR,
WA E S RIE TR H sys.path, (EXFRBARGEEATRERH FHER __path_ JEM.

importing -- § A
AL ) Python (RS BE A 55— MELHL (1) Python AR i 1 )i 72

importer -- S A 2%
BT MBAIRARIR ;. WS RBEE T finder 3@ T loader .

interactive -- 28 I,
Python 7 — M B MRS, X B WE R DAFERFRER I /NI 5 s ATE ) ARk al, SE BRI
EEHGR . RERHSHHEE) python 4 (WA ATERAG T BAIL 3= 32 B Be 20 HH I 2 R0 .
A I AR SO I B R L A X 25 B3 (I84E help (x) BB o« A XA HAK N

2: Il tut-interac.,

interpreted -- R
Python — @ FFREANIE T, 52X RmiIFA0ET , BRAPIE XA H T S 4 2 I AEAE
DA T o X R ME RSO T LB ST AR S M @ vl AT SO s T RAE E
HA iR A0E S EAE I R, (B KRR HEEl TS EE . & interactive,

interpreter shutdown -- iR BEZS X ]
L EK CPARY, Python fRREAFRIIEA— MNREIRIZTT I BOF B RE I A T BT R, Bl WAl
B NIREEIE . ERSZRIH R S o Xl T P a2 s 555 | 1 A g £
THAT o AE KPR BEA T A ] BE B B & Fh S, PO LI K i SR RN P A (8 LI
T PR AL 45 ) .

FEREAR 5 2R I ERE A __main_ AEHREUHTIE T A B 58 M T -

iterable -- W[ {4
—FhBEAEBEAR [ LR R T 5 . TR AT R B TG A P28 (40 1ist, str fil tuple
) DARHESEAEFE 2SR aict, AT S DARATATAE LT __iter_ () H{EBKEEEL T sequence 15
XKy __getitem () VAR HE LFERIXE .

RGBT for FAFRLA R 2 HALT 2SI )T (zip 0, map (), ) 24— AR
RXZAEASEAE RN E R iter O I, BELREZARMENL . XFEAEE T TXHE
BB R — M o AR A AR, ARE AT EI iter 0 338 H O ABIE X5
for A2 H BN IRALBIARLE R, BIEE— AR iR 6y 24 22 B ADRAE DRI R M AR AFE . &

Witerator, sequence Flgenerator ,

iterator -- JE1CEY
FRF R — IR R R 5 . EE P ECEEN _next_ () ¥ (SO HAZA N B RS next ()
FFBA IR B A 24 95 B T B K5 | & stopIteration FdF. FXHFE AR X5 H
PIEARIC AR, BB __next_ () FEHLXFIRTGIK stopIteration, AU HAA
_iter_ () WYEHRRIENZERZN S H S, HILEALS U E W2 EARTS, g T HAthn]
ERA GBI 6. — T RENFIINEIREE S SR EZ VI ERTIA I, B2 5 (F)
W List) FEARBRRFHAL A iter O BREEEAE for TEHRH I ER S 7= A — AN Rk 28 . A sk
TE BTG BT VRS2 2% A28 0 23R [ HE 2 Bk A AR gl R R ] — 2B AR &, (A Skl
B — N EHA.
W25 B[ £ typeiter.
CPython SBT3t CPython WA B TILAE X _iver_ 0 MZR. EIRERARA M4
i CPython F AMRAIERS AN 2 b

key function -- gt pR %}

SRR R PR B R R, R BBAS AR [ul T SHE AL A (E R TR XS R o BN, locale.strxfrm()
TR E RIHE T 2 O HE T 6

Python ' 1 £ T HAR A 1F H B sk Bk R oC Z W HEAL 8 H 7 L. H A A3 minQ),
max (), sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () [/)(ﬁ
itertools.groupby () »

2P0 LT AR — R A BN, str.lower () Jy¥A R DAHIAVEZME K/ING HEFP 10 B R 45
ﬁ%, %E]%[éﬁﬁ_{ﬂﬁﬁ lambda %%jj}_iﬁ}{éﬁﬁ@@]ﬂﬂ lambda r: (r[0], r[2]). Jﬂfﬁ[\, operator.
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attrgetter (), operator.itemgetter () ﬂ] operator.methodcaller () %%ﬁ@ﬁlﬁ@zﬁﬁ‘@jﬁ%‘%o

THAE HEF AR T R I 62 R K 7= 1

keyword argument -- JeH S 8
Z: Wargument ,

lambda
H— A~ expression 14 R E 2 INBKRER AR, RIB X SAE ISR . B lambda 54N
lambda [parameters]: expression

LBYL

REFRIRBR” RIS . XM G S KR SAERE TR B A e A AR A iR AR
SRS S EAFP J7 e O HE, AR R KRR 16 154D

L2 LA, LBYL S8 “&F” Ml “BRER” ZAEFMATEG . Flan, AR
if key in mapping: return mappinglkey] ﬂﬁﬁﬂa?ﬁ*ﬁﬁﬁzf’ﬁz)ﬁﬁ%éﬁ%/\}\ mapping EF‘@
BT key T H R o 3B ) EA] SE N AV B A EAFP 5 sUR gD

list -- 1|3
— 7 Python [ Esequence, EINZ MF)FR, HEHEEMTHAMES HREAHM TR, HATHIT
RHYHEE IR O(1).

list comprehension -- 5|3 S5
b3 — AN B i B B A TC R T IR I 2 R R ) — PP B R B k. result = ['{:#04x}'.
format (x) for x in range(256) if x % 2 == 0] A — 0 3] 255 J5 P 1 7S 33 i) 45
BOS AR (0x.) M50, H it TAPRAEER, WEREMN range (256) HHITE TTEAS
BEALHEL

loader -- JN#% 2%
ﬁﬁﬁﬂﬁ*ﬁﬁ%ﬂg;@%o Eﬂ\fﬁ%)‘( exec_module () %l] create_module () ﬁ?ﬁ[)]\;lzf)rﬂ, Loader EE%
Ho m#kgeii i i —Afinder 3218, 533524 -

« finders-and-loaders

e importlib.abc.Loader

« PEP 302

locale encoding -- i % DX RS HE
¥£ Unix |, B2 LC_CTYPE &5 XKW ks, BR PLE T locale.setlocale (locale.
LC_CTYPE, new_locale) ﬂéﬁ‘ﬁc
J£ Windows |, ‘BJ& ANSIACH L (U0: "cp1252™),
{E Android 1 VxWorks |, Python ffi[f] "ut £-8" {EMif = KIH gl kgL,
locale.getencoding () AJHEHRIREUE & Kigdmidig=.

Y5152 7l filesystem encoding and error handler ,

magic method -- JiE A J5 7k
special method W3EIEZ[F] ],

mapping -- B4}
— 74]“:]:1 i EF% 43 %E %E ﬁ EHZ # i fﬁi T collections.abc.Mapping ﬁ collections.abc.
MutableMapping IR ER T HLE HIEM AR Z . BRI FF3E dict, collections.

defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JCPR AT IR %
sys.meta_path B RITIR M1 finder. TCMARE IR AR Spath entry finders f{AE FEAHFF A .

I%aﬁﬁ importlib.abc.MetaPathFinder Tﬁﬁﬁﬂ%ﬁéﬁﬁa%ﬁ@?;@fﬂﬂ‘]ﬁ{fo

metaclass -- JtJ
— M TR, B LUsEL. BERMERY R, ok ndiEz LR =S50 0 84
R o ER AT THI TA) 0 B ) SRR v 5 A $R N ERIA SE 8L . Python IRRGNZ ACHE TV DABIEE B &
Mt K PR TR B A T H, (4T Z Iy, Je2E T A I U HE () gy %6
EAICH A T ICR @D H & ARt IRERT G A8 SR G], PASHAT 24155 .
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HZ ¥ % I, metaclasses.

method -- J5 ik
TEZENFRE LRI RREL WA A2 Lo — B MR A, T iE R 2 SR A H A —
Aargument GAF 44 °KH self). & function finested scope,

method resolution order -- Jj iR
T FRATT I 558 A AE 2 4R L A 8 R LR W07 . 35 2 7] python_2.3_mro T H 2.3 K1l
Python R T (o ] B 1% o

module -- il
XTS5 /2 Python fCAS A —FRZHZ B . AR B A7 B fiv 44 25 [0), Al EL 5 fE 5 Python Xf 42, A
Penl it importing $AEREINEF] Python Hr,

5 Wpackage,

module spec -- FEEHLES
*4/\/E4§ S [a], }iEPfQ Fﬁﬂ:bﬂﬁitﬁtkﬂﬁ$53€5%)\ﬁ§ﬁio P importlib.machinery.ModuleSpec
I SE1

Y94% 2 %] module-specs.
MRO
2 [method resolution order ,
mutable -- W[ 2%} 4
AJASKE R A DAE RS id O PRFREE RO A HIRE .. 55382 Wimmutable .,

named tuple -- HL. %5041
ARIE “CBATCA” W TARAT4A R 5 ocdl, H HIH BT R 5 TUR I RELE T 44 FR s ke 1 ) i) 26 23
B, XA AL B ] REHT A H AR
HUHNERABTHLZICH, HF time.localtime () fil os.stat () IREME. H—PMHIT 2

sys.float_info:

>>> sys.float_info[1] # Z 5|4
1024

>>> sys.float_info.max_exp # 4T B
1024

>>> isinstance (sys.float_info, tuple) # BT o4
True

HUHZTTHRNERR (b B ET) o thsh, HA o] il 5 2w XM tuple 4%
AR E AR E £ PRI B Oy SORBIE . KRR AT Lo s, BiE Wl DAl 4K typing.
NamedTuple, ﬁ%‘fﬁﬂﬂir@ﬁ collections.namedtuple () Eﬁﬁljﬁo E#f?ﬁﬁﬁ%{fﬁﬁﬂ#%
F LY 5 0N B R4 e A i @ish

namespace -- iy % %3 [A]
s Iﬂz&ﬁﬁk SR A AR SRFNER, AN PiREmawE (s
W2 W) o A A ANE S B 1k a2 v 58k IR . B0, Bk builtins.open 5 os.open ()
A B A 2SR IX ) o i 44 2 () 0 3 1 W MRS ke S BRI A ek BRORF5 B 42 5 T 1R A
Tfﬁ'ﬂjf’i" Tﬂill] random.seed () B{ itertools.islice () 1_7FE[:‘ 'ﬁ{i%fﬁ?ﬁﬁh@@(ﬂzﬂﬂ random
5 itertools ML HISLILH] .

namespace package -- iy #4 &3 [A]{0
PEP 420 fr5 | AW —F U AE TR 258 ipackage, finda 23 A1EL 0] DA SRR R Y, HAIA Ty
2 Hregular package NG, FNEANIEA __init__.py X,

F 2 Wmodule .

nested scope -- iR E{E 1§
N SGEB NG AR RRE 1. BN, 1650 — Rz W X s T AS | AT & AR & . 53
B ENER AN R XT%'IH?I%xJIﬁ'ﬁXﬂME?ﬁAI Jey AR B L B R AZ BT d N AR . 2R LY
&Ry E RS WVE T4 Rifin 4 23] . 85T nonlocal KT A AR H ASNZVEH L.
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new-style class -- JAR
X HBTEBNY T I 5 20 IHFRIE . FERR-AY Python fiuAHr, WA # X REMS 4 H
Python JFIf Y TE RIGEF, a1 slots . A%, FHEJEME. __getattribute (). KIFEME
ST,

object -- Xf %
Egig%ﬁ(@ﬁﬁﬁ)%&ﬁ%%ﬁﬁ(ﬁ%)%ﬁ%odwd@%Eﬁmwmkwm%%m
JZREL

optimized scope -- CRALITITEH] 1
24 Y G 1 ) G i 2 50 0 HTBE B AR JR i AL | A AR R I, X XX S B B AT
oo EFXTRRE. A RAR . PERE. SRR pliadn 33k S R 42 25 [ X RE A A0 VR T 4t
R KRR LR A T T A 1R A, R R LEAO T i R A J i As e e &
FIEA L AR T E LA B F k.

package -- {1
— b ] AR B T AL A T ALY Python module, MAEA FE, 72 HA _ path_ JEYEW
Python 5k,

%52 W regular package Flnamespace package.

parameter -- JE 5
Junction (BI7YE) & SCHfird Sk, BIE R A2 —argument (BTERLERFIN, £
NEZ) . AHMES:

« positional-or-keyword : {IEBE T, HEE—ATMER 1 A2 AW DR X 525 -
BAMES . XREGAIES R, GIITR T foo H bar:

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

« positional-only: {USROZE, F8E—HAEHL A EE ARNS (WRMELS il 1R BoE
SIS RPN Z IS A 7 FAPRE S, BIARTET posonlyl F1 posonly2:

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

o keyword-only: fUFRKHET, $E— > HEEEE KBFEANSE. (R XEFIES s 7
BRAUE LS5 £ & A ARV E IR S BCE R 2 D N B IE 2 Z Bi—1> * RE X,
BN kw_onlyl Fil kw_only2:

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

o var-positional: WIZAE{E, f55E ] AR AL — MEEECR K O E S ER RS (MEInTE A
WZORZMESHZIE). XMESALELTEESZAFRENE  RE XL, BIATHE args:

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

o var-keyword: WA KHET, $55E AT DARBME R ECR Y R BT 28 (MEINTEHATE S B2 %
BYSHLIG). RISl S AMETINGR « K2, BIA LR kwargs.

TS AT VALFI N5 PT e AN s 24, ] AS R LT e S H0dit s BROAMEL -

2 Wargument R1EFSH . SHEESHX AT H)E ILE B, inspect.Parameter 2, function
DL K PEP 362,

path entry -- J%12 A 0
import path WI—NHPALE, S@ipath based finder I RA B R N HIREH .

path entry finder -- #§1% A 1AL 3%
F—TT X2 sys.path_hooks (Bfipath entry hook) 3% [Bl{) finder , AN 5 GEM i path entry
o L.
1§57 importlib.abc.PathEntryFinder PA T REEIE A A FRAS T SL IR 27 o

93


https://peps.python.org/pep-0362/

Python Setup and Usage, & {Th4 3.13.1

path entry hook -- J&1& A 1151
— BT G, EAERIE WA AR R path entry H BRI NE DL R RERS B svs.path_hooks
HNFEIR [l —A path entry finder

path based finder -- 3L T #1202 4 8%
BN —Fh s 2 £330 5 , WIHE—ASimport path Th &AL

path-like object -- %20k} %
KB RGE AR RN R A — D RRHEN str B0 bytes X4, &7
PAJR— LI T os.PathLike PRHYRI R . —AS(FF os.PathLike PRHYRT R ATE LI os.
fspath () Qﬁ%ﬁi?ﬁ@j@ str‘Eﬁi%‘bytes ééﬁﬁﬁ@jt##}%éﬁﬂ%%é; os.fsdecode () %H os.fsencode ()
AT BRI IR SRS str B bytes RBUMEEIR . X5 2 H1 PEP 519 5] AR,

PEP
“Python R R I AYIELHTE . —A> PEP gije— (Bt 3CHs, ok Python HEIKRALEE., ol
7R~ Python [ I M Ht BE B FRIE . PEP [ 24 H AHORS A 11 H2 AR RS T SR SR P 1) S P 356
i

PEP [ V4 th BB R P s, WAL DO R VRS 158 LA B R A 25T Python BT HRLSfE
G5 SR ENLE . PEP IS A STAEAEAE I B LR, RCREAS [ B WARIC A SR o

%10, PEP 1.

portion -- {54y
F i — A i 4 25 TR L B H SR SO S (W ATREAEI T —A> zip SCIFN) , Bk e UL PEP
420,

positional argument -- {3} ¥4 23 %
2 Wargument ,

provisional API -- £]%¢ API
B E APL 2 I8 0 R HEBRAEARME R ) 5 3R A PRI Z AN B R i 1 . B AR IR Ml AR
STAERUE, B HZEHEYAMCNE E, T REFER% DI & B i e A D Z O T #4710 G A A
FWEe (HRAFERRZEE D). MBSO NSRRI - U APT B INA 2 Bl A& 2% &2 1) ™
LA P B 1 K B A ] BB S X R

B2 5 APLRUE, ]S AARA R S L el “ B m MRt 587 —— AT M) RE A A I
FR AT BB ST 2R B — b i) S5 ARA AR TT 5

AP AL P R SO VPR E R SR WL E, R 2Tl S KU BT SRFE BT IR . 1% I PEP
411,

provisional package -- 27 44,
2 W provisional API ,

Python 3000
Python 3.x KB EAIBERR (X2 FHEMRA 3 i AR R O Rt 3 T ) A It
5k “Py3k”.

Pythonic

TR B — BAURS S04 1 Python 15 75 fe i I AY KRS FIBILE ,  IM0AS 2 (1) HoA 8 5 il
AR R SEBACRS . BN, Python [ 1 WS 22 (] £or TEAIRER A P — A>Tk AU G i) By
AR . WEHAEF B ARG, LA Python Y AAT I S e — U7 T R

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

TR I A B 5745t B Pythonic #7352 X FERY:

for piece in food:
print (piece)

qualified name -- [iL ¢ %55
—NPUS SRR, BRI 4 SRV E A ENZ A b SR RN S R R
27, MHXKE XL PEP 3155, Xt i ZH AT RENZE, B84 PR SRS 24Fr—2L
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>>> class C:
class D:
def meth(self):
pass

>>> C.__ _qualname

ICI

>>> C.D.__qualname_
'C.D'

>>> C.D.meth._ qualname
'C.D.meth'

295 T 5 BT, 7 IR E & AR B AR R IZBR B AR S B B i A, Hh e S A
AL, Ul email .mime. text:

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

'email.mime.text'

reference count -- 5| it%
R RTIHEE . 24— DRGNS, BERaRem. Reikiimmortal Xt
G EAKEAXHAE 5 T, PRI AR SR IEA 2 90RE . 51 710 Python (A H5 K 15
W RATILR, HERCPython LI —A XA ITER . F2/F A A A sys.getrefcount () B
BORR IR E X5 HTT4L

regular package -- i B0
G M package, BIINEEH 1 _init__.py SR H %,

%2 W namespace package.

REPL
“BEE-SRIE-FT ENfEER” read-eval-print loop fA4ES , interactive s shell 15— 4 F .

__slots__
— P ELESS TR B, TS R R S I SR R T R R SR 1 R AT IAE . BRI TG
R§AT, BRI ALS), B2 RRBETEDEIEI TR, BIAMRFE N N HRRT, FF
HHE A5 KRS

sequence -- J3:51]
—Fpiterable, ©XFFET __getitem_ () FRIR R ARG | HITERITE IR, e X
T—AREFHKER __len__ () Jr¥k. WEFFIEBAE List, str, tuple fll bytes &, HHHE
BR dict FHF _ getitem () Ml _len_ (), (HEHZENBLGTARF, HAE 6 HEE
Hhashable BEM A2 BEBCR AR ITE

collections.abc.Sequence H%%%%XT*&EEF%E@T% =, 'EE __getitem__ ()

_len__ () ZA4b, W®EINT count (), index (), __contains__ () fll __reversed__ ()., LI Ik
PR O RBI DA register () SREAXMIM . EIRECE Sl A P ik EZ 308, S
) 3 A A

set comprehension -- {55
AL — AT IEACKT R R T B e R IR IS5 SRR G ) —F BE B, results = {c for c

in 'abracadabra' if c not in 'abe'} ¥AENFAEES {'r', 'd'}. 20 comprehensions.

single dispatch -- fisr IR
—Fgeneric function 53PRIE, HILIRET BASEIN R BDRERT .

slice -- YJ )i
W RALE TR & sequence —FBHIX S . VIRl ad i FARFRic a1, 7E 11 hA L
NPAE S BEEES, Bl variable_name([1:3:5]. H$E5 (FhR) ARiCHENFRME A s1ice Xt
%,

soft deprecated -- ;37 /]
WK W) APL AN AEF R SRR A, EEEA R IR ZEn. XFEAY APT KRR
FAESCR IR, (B — 2 Ry T e Rg i .
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SR FEIAIE, A APLRS R RIMA 2% 55
Z: i, PEP 387: Soft Deprecation.

special method -- 75 Jj ik
— iy Python F=CiA A B3, HIORRIEASRALAT R & AR DI IR I 4555 . XA iy 24 PRy
AT XL . FRIRTTIAI SO 2 W, specialnames

statement -- &4y
EARREF B (— MRS <) PR, —SRIBEAT AT PAE A expression BT BT
ZERY, IR0 if, while BY for,

static type checker -- i A KIS iy 2%
eI Python fUHE I #4704, PAE IR M@ F NP 5 85 IR M ANTE T H. RS HE A =27 LK
typing HEH,

strong reference -- 55 5| Ji]
TE Python () C APL v, 585|248 MHeA 5| AR BT A mxt g i5 | 1 . FEalEs | il
W py_1NCREF () SRARBGRS | ARG | Al py_DECREF () RFEE .

Py_NewRef () PREXAIH A T OB — XTS5 . W%, SR FASRE | B 1E H 3
Z5wg| H LR py_DECREF () PREL, PAREGT]H A -

152 borrowed reference,

text encoding -- SCASGIA%
fE Python 1, —5E4FH 2 —H Unicode iR (JEFE N U+0000--U+10FFFF). S T AFEAEE 54—
MERFR, ERERTIME A —BFT,

R NFRFER PSS — DA PIRAR . “iE”, A5 B B AT ER R
i,

ARFAFE RSO FFIE Fibdds, BRGNS HI KA

text file -- LA
— BB LT str X R file object . > SCAS SO 5 B a2 17 ) — A T8I ) 45 B9 s i 9 J
B b Brext encoding, SUASSCAF I BT AL 4E DA SCARE (e B vwr) ATHFMI MR, sys.stdin,
sys.stdout [/)Lﬁ io.StringIO B‘J;Wﬂc

S Ebinary file TIREEWTEE T 7 1 xt & SR

triple-quoted string -- — 5| 'S 2fFh
HRAWEAEENSG S (7) SeE8515 ) WFEMFR. BNER LS aREH g5t
WTFRFERIA 2R, HRAZMITAL. ENTRVFRIETA 3 N S R & SR 55 5 HIG |
5, AT A AT IO TR S0 AT, (e S SCRY AT HR IR Sl B 1

type -- R4
Python X} () KA @ B g T AR 3E: BRI R R AR E R Rgp) 280 n] o H
__class__ JEMRTHEGZ M type (ob3) KA.

type alias -- J3%4 3},
—NRAU R S, AEy H U R AU 45 R 8 AR R AT .
R B EM R R At . il

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

AT DARCRER i Al

Color = tuple[int, int, int]

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

Z: L typing ll PEP 484, H Xt sL DI Re A0 A «
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type hint -- 23878 3§: /iR
annotation AF g . FJEME. BREVIE S B0R [MEFS E TR 2,
FARIR I TR T AN 2 Python 5 HI K, EEATR54A K20 & % R . ENTEEe )
IDE SE A #b 4 S A
A JRE . FIEMERR BN BT AME A typing. get_type_hints () KijH), (HJ5HAS &N
AHATPA,
Z: I, typing Fl PEP 484, o f Xt REMY THAHHA -

universal newlines -- jfi J}}#e47
— MR SR T, AT A f SR AT S RAR & s Unix (ATES L& ' \n' . Win-
dows 25 "\r\n' PA M IH R Macintosh B ZJ5E "\r'. Z I, PEP 278 #1 PEP 3116 ] bytes.
splitlines () T ffM 2 HHULH .

variable annotation -- 8 Fbr7E

it As B e 2K @ Pk i annotation
TERREAS SR SBT3 T R

class C:
field: 'annotation'

AR RIS O R 2w BIANA N A B2 int RAUAYME:

[count: int = 0

AR AR TR B TR AR L annassign —7 .
Z: W function annotation, PEP 484 1 PEP 526, H. 9 4R T lkThEE. 5145 |7 annotations-howto DL T
FR s AR ) A SR R

virtual environment -- J ] 555
— R HITE B B 0s 1T BREE,  foiF Python A1 R P22 A THEL Python 43 & LA
TR Rl — RS _Fisf T HAlL Python [V HFEF AT A .

%%EL venv,

virtual machine -- JE{J L
— B e AE A LT, Python Mg AT PA T 15 G 148 BT A2 L) bytecode o

Zen of Python -- Python 2 #ifi
St Python it W JE N 53724, A TS HEHXMES . &FHEANE TR BARR
Frhi A import this”,
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APPENDIX B

e N

Python [ 34 2 H Sphinx M reStructuredText JFAE 1), Sphinx J2&—4>% JACFE Python SCRY T 4 5 11 3¢
A A -

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 zR#pImE

Python was created in the early 1990s by Guido van Rossum at Stichting Mathematisch Centrum (CWI, see https:
/Iwww.cwi.nl) in the Netherlands as a successor of a language called ABC. Guido remains Python’s principal author,
although it includes many contributions from others.

In 1995, Guido continued his work on Python at the Corporation for National Research Initiatives (CNRI, see https:
/lwww.cnri.reston.va.us) in Reston, Virginia where he released several versions of the software.

In May 2000, Guido and the Python core development team moved to BeOpen.com to form the BeOpen PythonLabs
team. In October of the same year, the PythonLabs team moved to Digital Creations, which became Zope Corpo-
ration. In 2001, the Python Software Foundation (PSF, see https://www.python.org/psf/) was formed, a non-profit
organization created specifically to own Python-related Intellectual Property. Zope Corporation was a sponsoring

member of the PSF.

All Python releases are Open Source (see https://opensource.org for the Open Source Definition). Historically, most,
but not all, Python releases have also been GPL-compatible; the table below summarizes the various releases.

b1 7 N Y= FE5 FiE&E GPL-compatible? (1)
09.0% 1.2 n/a 1991-1995 CWI 2
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 yes (2)
2.1 2.0+1.6.1 2001 PSF w
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.142.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =

22 BEE 2.1.1 2001 Z£4  PSF =

O #ik

(1) GPL-compatible doesn’t mean that we’re distributing Python under the GPL. All Python licenses, unlike
the GPL, let you distribute a modified version without making your changes open source. The GPL-
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compatible licenses make it possible to combine Python with other software that is released under the
GPL; the others don’t.

(2) According to Richard Stallman, 1.6.1 is not GPL-compatible, because its license has a choice of law clause.
According to CNRI, however, Stallman’s lawyer has told CNRTI’s lawyer that 1.6.1 is “not incompatible”
with the GPL.

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

C.2 FRERsK LIH M5 & A Python BZRERF0FMF

Python software and documentation are licensed under the Python Software Foundation License Version 2.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed under the PSF
License Version 2 and the Zero-Clause BSD license.

HLetd 57 Python WY AEEE TR VFAT . JXSEVFAT 2 A VA2 R AR — [R5 Y o A7 %5k e
RSB RS T T A a9 78T 5o 3.

C.2.1 PYTHON SOFTWARE FOUNDATION LICENSE VERSION 2

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using this
software ("Python") 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 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All Rights
Reserved" are retained in Python 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 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.

4. PSF is making Python 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 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON, 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.
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8. By copying, installing or otherwise using Python, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

(B L)

C.2.2 FHF PYTHON 2.0 g4 BEOPEN.COM F o] {ipiX
BEOPEN PYTHON JFi34 Al tIAS 1 AR

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 THEREOEF.

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 5 CNRI ¥ a] bl

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,
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i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013".

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.

C.2.4 HF PYTHON 0.9.0 ¥ 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.

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON DOCUMENTA-
TION

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 I FHHa)iF o] 5155
AT 52 Python K ATHR P IGR IS = 5 A Rl AN EGHNE B, %3G SRR A 2 3 ORI K17 .
C.3.1 Mersenne Twister

YE°N random B R 2 _random C #" @A 4E & T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html "FEH ARG PAT 2 A6 ARG 1) 58 B ERE:

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

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

C32 EEx
socket ffi[l] T getaddrinfo () fll getnameinfo () WIDE i H (A [E] I8 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. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C33 REEEFRS

test.support.asynchatiﬂ]test.support.asyncoreiﬁt&fﬂfﬁﬁkj: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
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distribution of the software without specific, written prior

permission.

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

(B L)

C.3.4 Cookie &8

http.cookiesi%ikf@f?QLW:ﬁﬁﬁﬁ:

Copyright 2000 by Timothy O'Malley <timoRalum.mit.edu>

All Rights Reserved

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

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

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

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

C.3.5 HITERR
trace BEHLEL AR A :

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...

err... reserved and offered to the public under the terms of the
Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.
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Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

(B L)

C.3.6 UUencode 5 UUdecode & #§
uu G R AL & DA

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 i3 =ERA
xmlrpc.clientfﬁi&f@f?@&jiﬁﬁﬁﬁ:

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-

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

C.3.8 test_epoll
test.test_epolliﬁt&f@ﬁ?@inﬁéﬁﬁ:

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 FHR KT kqueue [¥4% 415 DAF A IA:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24
Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein [ SipHash24 SVERSEH . B PA R

AH:

<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 SCAHEHALT C pREL dtoa Fil strtod, T C RUKS EHUEFI FAF R Z (B M55, BIRAE
H By David M. Gay % 5 1) [d] 44 3Cf4.  H B SCHF R £E https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c /i), fF 2009 4F 3 H 16 H Kz Z E 19 546 S5 AR UBCRI VR n] 75 BH:

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

*

*

*

*

*

The author of this software is David M. Gay.

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

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

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

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

C.3.12 OpenSSL

WERABAE R GEA SN hashlib, posix Fll ss1 £ffifi] OpenSSL PEEEETHERE. HAh, Python ) Windows
FI macOS “Z4 87 1] fE 2> 4% OpenSSL FERRIAS, Br AFRATHAE M 45— 15 OpenSSL /7 A] Ik 1) Il 4% .
XTF OpenSSL 3.0 &k, MHEGEATAERA, ¥{#iF Apache License v2:

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

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

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

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

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

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

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

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

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or

EF 0
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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 ¥ J&E M Fr G expat JERIASKIER, BRAEECE T --with-system-expat:

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

Permission is hereby granted, free of charge, to any person obtaining

(BETID
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(#2 E50)
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
BN ctypes BEERTJEN _ctypes C ¥ 2 (A4 1 Libfli J5 A B A L, BRAEA R ICE T

——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. 1IN 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 EARBIRY 21ib BAKIHTCk N THE, W a5 zlib JEACR 7 DURAEE 2140 47

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

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

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

1. The origin of this software must not be misrepresented; you must not
(A
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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

(B L)

C.3.16 cfuhash
tracemalloc {Hi I Fr FE M) L PLEL 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

Y decimal BT ER _decimal C 4 &R MM (4% 1 libmpdec FERRIAMERT, BRIEAENTE T

—-with-system-libmpdec:

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

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

are met:
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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.

(B L)

C.3.18 W3C C14N X EH

test A HI) C14N 2.0 MiR4E (Lib/test/xmltestdata/c14n-20/) $EELEH W3C R https://www.w3.org/

TR/xml-c14n2-testcases/ FHR#E 3 S5k ik BSD ¥4 A iF & 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 mimalloc
MIT A iE:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

Permission is hereby granted, free of charge, to any person obtaining a copy
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(B L)

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.3.20 asyncio
asyncio BEHKRLEHR MK H uvloop 0.16, ERRET MIT ik &ZATH):

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.

C.3.21 Global Unbounded Sequences (GUS)

WA Python/gsbr.c B4 B subr_smr.c 1 FreeBSD HJ”Global Unbounded Sequences” 4Z4x P77 WL T % .
SR EET 2 453K BSD VR Al IEA K1Y

Copyright (c) 2019,2020 Jeffrey Roberson <jeff@FreeBSD.org>

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 unmodified, 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 " “AS IS'' AND ANY EXPRESS OR
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(B L)

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