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CHAPTER 1

0

5
A2
=\
(=]

SE/NC

NI EAER, CPython #frds & Ay ST 55
CPython SCBUAN YT : HADSCIUN i 4777 R T RES A PR . 14 implementations..

11 @&

i1 Python I, I DAHEE R FAE G -

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

R LI B2 SR BT A -

’python myscript.py

1.1.1 EEO%IR

ffREAR I 2R UNIX shell, {HAR{E T8N 7 4

o TR ty WAPRER AR R, SEREAFIITmS, fiA EOF (U458 4F, UNIX H
$ ctrl-D, Windows H1$% Ctr1-7Z, Enter) Bk,

o MIEA SR MRER A SR, 38, FR T4 ST
o MHFAZHANE, Az HREERG, T8 L2 AR AR

o | —c command W, AT command F/RH) Python 1541, command W VAL S AT 43 B )
ZAER] . YRR, AT HTATTE Python 1547 4 EEEL!

il -m module-name i, 7 Python BBt A HARERIMIL, FREHA AT
L ERAT, SefgtraimimA, HdT.

Fe DRI > AL RER A RIS 3, TR JG S S8GEAE sys .argy B - R, HMICR, WA
TWICE (sys.argv(0]) RFRTHREMFIFH.

—-c <command>
AT command 1) Python fAiS . command W] PAs&—4cith), WA DA A T4F 43 i 1R 22 404
Hor, i 925 P 5 5@ A H S A 7 —
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(M BLIETRS, sys.argy BEDNITEA "—c", HFLAEUHTHRMAZR sys.path I3k (ik%H
SIS TZEHLTA) .

5l & —A~ #Hil%4 cpython. run_command H-FAH 54 command.,

-m <module-name>

fE sys.path FHIRAGERSL, DA __main_ BORPATHHNZE.

TSRO AL, WA Y ((py). BBV RN 40X Python i, (HASCH
XPCAVEIRBIZSR (I, VR EETR - A

warr (a0 e) WAk, SHaEARNA ST RN, RS <okg>.
__main_ MENEBRIAT. BATRRRERBOT S N AR S Rl i 2 AR AR 1 F SR zip SO
Ak BT A

TR MR TUANGE T N EBRAILA C g S0 AL, PN ENTH A WY Python BB
(E EANERE T B AL, BV n] A WIS -

UEREE LR, sys . argv B DNICEREABHSCPRAY SE R B AR (FEE CBEH SOOI, o
RN ") 5o IR, METHSRRFBNA sys . path Tk,

~T IR HORFERR B T s T A, Bt sys . path BEAE A Y HTH SRS H
site-packages H . FiH PYTHON* ¥fIEAS 5Lt &4k 20 .

Ve PRI L S AE TN, ABIAST SR A ARG . BilA0 timedt AREHL:

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

51 & —A~ #Hil%4 cpython.run_module PS4 module-name.
S

runpy.run_module () Python A% A DA B2 H ) 5530 U1 RE

PEP 338 - bAoA A AT
e 3.1 R R FRRIzAT __main_ TR
TE 3.4 O RS 44 25 A

MARHERIA (sys . stdin) BEEATS . PRl AN 2, (-1,
BRI, sys.argy BE—I0EE "-", R, 848 HRIMA sys.path JFk.
5l R — MW SHH) FHiTZEM cpython. run_stdin,

<script>
AT seript Hi) Python fUHS, XS RN (LEXTEARRS) SCPFARGEERAR, f&1 Python SCIF. W
_main__.py XHHIHER, B E _main__.py ICPFRY zip SCHFS

BRI, sys . argy KIS ILRBURLE M 1T P E M IA L 5K

U A A AR B AR 1) Python SO, WHEZSCIEITAEH SKIIA sys . path IRk, I HABIZSCM
YfE __main_ BEHORAAT.

UK A 24 B 1) H Sl zip SO, WHE AR LA sys.path BIF kL, HF %A E H B
__main__.py XFUE __main_ BIHORIAT.

-1 YEOARR BIBE (TR, BT, sys.path BESEEMIAH S, WA site-
packages 5, £ /ZWS i f7 PYTHON* FRHSZE R

Bl &k —A HITF Y cpython. run_file &% filename.,
W
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runpy . run_path () Python f{HSn] DAELHE (A5 3 2 fiE

KRG HHIETIR,, H -1, sys.argv[0] AZEFEREHE ("), HEYFETHZME sys.path H k.
WAk, WRARG R, BREH SIS tab (b AT %% (S L rlcompleter-config) .

S

tut-invoking

£ 3.4 JOEE: HEhE ab kha T S 2 -

1.1.2 &R%IN

-2

-h
—-help
i 3 IR A A TIR I R
-V
——version
ity Python HUASHR . /RBIGIT -
Python 3.8.0b2+
BB VRIS, i E A E R, Bl
Python 3.8.0b2+ (3.8:0c076caaa8, Apr 20 2019, 21:55:00)
[GCC 6.2.0 20161005]
3.6 Fi T AE: -V .
1.1.3 H{hikIn
-b
M str 5 bytes 8 bytearray X, X bytes 55 int B}, &k M. A HRED
(~bb) W2t
TE 3.5 UHER: 320 bytes 5 int AJHEL.
-B

iy ob ¥k U W, Python AN FE S A PR KL B W H A .pye X R 5O B
PYTHONDONTWRITEBYTECODE,

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

FERETRAER . oye XAFREIIEST N . 2L pyc-invalidation. 24354 default B, CiEERM
R 5 ) BT A (L) 519 P G AT SCPFRF AR HBROATE ST I . 40 always I, Brf
TIEAER - pyc X, AR C P E & R TEE B FRR RS HOOE B A PSR E T IIE . 248
never I, EFMAEN . pyc UIFRFA SARSEHIT AT R .

BT RRIERY - pyc SUPFITE SO 2 32 BRI .

-d
Frafidrasiaim s (BRERMH, T 9ikiEl) . 514215 PYTHONDEBUG,
-E
ZWE T A PYTHON* BREEAS R, B4, SiE /) PYTHONPATH Fl PYTHONHOME
-i
AR — NS5, S -c i, B sys.stdin N@%&um, PUTHIAS MG, et AR
HR, ANEEE PYTHONSTARTUP U
AGETH T, WAL e, e R S ER . B0 PYTHONINSPECT,
1.1. &84 5
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-9

-s

-u

-

e BSR4 T Python. SXFF[RI A -E 1 -s. FERE BT sys . path BEA S HARTER
SR AL P site-packages F 5k. Ty PYTHON* PRBEAS & th 2 200 . b m] AT NS 0 — 28
(4 R Al AR 1 Y P AR AR

3.4 B

Bk assert i) DA S AR DA __debug__ BEAE R XA, #dTE coye §RAZEITM
.opt—1 Y I (bytecode) W3CAE4, (51 PEP 488), 55 PYTHONOPTIMI ZE,

e 3.5 BCEHC: K PEP 488 22 . pyc X4 .

TE)3 M -0 By [F B & 2 SR A AF R . A TE cpye $RAZ AN opt-2 KPR g ¥ S0
(bytecode) W) 3CAF44 (01, PEP 488),

e 3.5 BCE G KA PEP 488 22 . pyc X4 .

BIEAE AL BT A B R SRR A5 o
3.2 B fE.

T IEMa A B . BRI Py THONHASHSEED BREGAS B BN 0 RHEAER, AW A BEHLAL 2 2R
N

A& Python PRI iAS - BRI S MG A BERILAL . KF str Al bytes FUXFAR __hash_ () MI{E” INk”
AT FI R BENUE . SR EAITEEA Python HEAE P ARFFAAL, (FUZAEE LI I HY Python YEFEZ
[ ENTZA AT o

Hash randomization is intended to provide protection against a denial-of-service caused by carefully chosen
inputs that exploit the worst case performance of a dict construction, O(n?) complexity. See http://www.ocert.
org/advisories/ocert-2011-003.html for details.

PYTHONHASHSEED FUVFR MM F b F R % B — [ E .
T 3.7 W eI N £ A 2
3.2.3 Hii e

AER H P site-packages HEHEINE| sys.path,
S
PEP 370 -- 43 H 'Y site-packages H 5%

BH site B A KPR RT3 50 sys . path BUERAE. QIR site LTERRHR LT
AW LRI BB (WERARA B BRI site.main ().

58 il stdout A stderr A ZE0h . BEHEIXT stdin I TCEZ I

FVEZ A PYTHONUNBUFFERED,

TE 3.7 WUE M stdout A1 stderr JAE SCAS 2 IAE AL F 22 0b

FFURTER IR RIS ATl — 255 R, RoRgom ki (OB N BRI A ) o M4 H v
(=vv ) W, BB SR ST — 4R 1B ELBE I 5 B g k.

16 3.10 R 1 site SR ARG 2R 2L BEAY B UK AR . peh XS

2] PYTHONVERBOSE ,

Chapter 1. $41T50iE
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-W arg
WA K] . Python HYES AL B BRIA S 545 LT EIE sys . stderr,

e ] R U B R AR S B T A A B ] T AR i 2 Hh B 4 (B2 AEBRIA I O & 20

(R L)

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

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

action £ W] MR ZAA TS, REGHRFSMITAGEM AR, Bl —wi 5 -Wwignore M[F.
STRISHAT:

action:message:category:module:lineno

P VCR A RIS FE T AA S . B, -W ignore::DeprecationWarning 2
% il 1) DeprecationWarning 245,

action FEAN_F AR, {HHGE AT ICRCH A& F B RS .

message “F-Bolh /il 5N ELAG BAICES: AR KNG,

category “F B T EAHHIMILRY (Deprecat ionWarning %), BAUEANKA: KW G I
HHANZE N LRI 1.

module FE; VTR 2 (SEHERE ) BIHRAFR; XFRICHLE R/ NS U .

lineno Bt VLHL TS, H O ILELr 115, MM THE TIiT%5.

AIPAZE 2 - BRI 4R BVLEE B 2 ANk n), R AT iR E — N PR RS R, dE
VE -0 R 2R (R, FEflARSE— SR, ST HH— R IR A E ) .

AR EIL T AR) PYTHONWARNTNGS FREEAE fERAE ], AT PATE Python /7 i warnings
Yeiltiri . B, warnings. filterwarnings () PRECAIOEEAE BT Rk,
12 i warning-filter 1 describing-warning-filters | fift 55 22 407 .

X

BRI S 4T, PARVFEE AR Unix B # L emd, X8 T DOS €@ B BRER

PRE T2 A ARSI % J@ )30, CPython H HiaZ T N4 W] I :
e —X faulthandler 8 faulthandler;
+ —X showrefcount AJYERR/FEE AR A BE AL B ASRRER B B0, f b oy s | T Eorn i
HRAAFEE X HIEH TR A

e —-X tracemalloc ffif] tracemalloc & FENX} Python WFAEEAY IR ES. BRIATHR T, X
5T 2 RAFAE BR BE R L5 b . ] -X tracemalloc=NFRAME PAJE ) PR & 9]
NFRAME WilRE: . #5204 tracemalloc.start () TR .

e X int_max_str_digits ¥ & B H FHF P KL K ERH. B iF S H
PYTHONINTMAXSTRDIGITS,

¢ X importtime BIRFIK ' FAFERMWEE. B ERBIRAFK, RIiTEE (BiFERE
WS A) Al E SR (HERRERNSA) - BEEENEEES LENHRER S
B Hi 4, LB YR python3 -X importtime —c 'import asyncio'. HiHZH
PYTHONPROFILEIMPORTTIME,

o —X dev: G [i] Python JFAA, GIATEERIANELL T B & FEOTH S RIIZ 1T A

e —X utf8 J5 Python UTF-8 £, —-x ut£8=0 (2% Python UTF-8 =, (RMELC H 35
)EH)O

11. &7 7
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+ -X pycache_prefix=PATH AV .pyc SUMHHALAGE B FORAYFFATHE, A2 AR
. %W, PYTHONPYCACHEPREFIX ,

e —X warn_default_encodingissues a EncodingWarning when the locale-specific default en-
coding is used for opening files. See also PYTHONWARNDEFAULTENCODING.

B AVEMEEMHET sys . _xoptions FHSEIRBUX LAY,
16 3.2 FUSE R BE T —x 3.

3.3 FiMRIIGE: -X faulthandler 3ET.

3.4 P FhEE: -X showrefcount 5 -X tracemalloc 3,

3.6 FrhitFifiE: -X showalloccount .

3.7 FiRIEE: -X importtime, -X dev 5 -X utf£8 &I,

3.8 FIIHE: —X pycache_prefix &I, —X dev I AELE io. I0Base My R HHid

close () #H.

TE 3.9 R ] -X dev I, FEFAFH MBS FNFIL IR 2 encoding I errors S5
The -X showalloccount &I #FEE .

3.10 FIhfE: -X warn_default_encoding j&Ii,

3.10.7 FIRINEE: -X int_max_str_digits &%,

M 3.9 BGERNEWAFH, EFE 3.10 itp % The -X oldparser option.

1.1.4 7Ry 24 {E R RYE TR

-J
PREA 25 Tython I .

1.2 INEEE

BOBTRHE A LA B Python 917, AR AT TF 62 BEALRNY . H-B 2 THRAN. ML, 4
FEtEnh et ST T X 2 B R RO L
PYTHONHOME
FEChRUE Python FERY A7 . BRIATE L T /2 FE prefix/1lib/pythonversionfil exec_prefix/
lib/pythonversion H# %, H prefix fil exec_prefix @M LH A EHIfEWHE, BA
#LT /usr/local.
% PYTHONHOME YN A H SR, EREK AN prefix Ml exec_prefix. ZENMHIH

EARME, 7R PYTHONHOME ¥°h prefix: exec_prefix.

PYTHONPATH
SISO R R AR . BT AR Kol PATH MR — B4 i os.pathsep 7 [
F kA2 28k (14 Unix B S M7E Windows b5 ) . BRIAZIEATEAER H 5%

B T E H 2 Ah, BN PYTHONPATH 4% H Al PAS | F A2 &4l Python AL zip S04 (PR SR S5
BEIEA) . ToEM zip ST AY R,

BRINR T | AR T4 i 1%, HilHE# 2 A prefix/lib/pythonversion JFif (B0 30
1] PYTHONHOME), B %= HIINE| PYTHONPATH

B E S E AR KRG BEARN PYTHONPATH ZHI, IEGNESCHdE ok Irifiikng. #E&
A2 T DAKE Python F2FF INTENAS & sys . path RFATHAE.

PYTHONPLATLIBDIR
WREHBOAIEE T, WA G sys.platlibdir {H.

3.9 BN fE.

8 Chapter 1. $41T50iE
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PYTHONSTARTUP
XGRZ— AT BE SR PR, %SO ) Python iy 2378 A2 B MR A R Z BBl
7o EMAE S B 2 PATITHER [ —fr 44 25 () g aiA T, PRI b i SCEl s AR T
PATER B0 TG Gl A o AR AT ATERX A SCAE B MU R AT sys . psl Ml sys.ps2 PAK
¥ sys.__interactivehook_ .,

ffiff] filename (&5 & HitZE cpython. run_startup .

PYTHONOPTIMIZE
ARG — A B S P4, B T8 E -0 . WA — AR WE S T2
FEE -0,

PYTHONBREAKPOINT

AR AURPBOE , BRI AT ARTRC— DI R 5. 5%l X S e
A, B Z AT 245 sys .breakpointhook () HIEVASLIRIZTT, J5& B SFhNER)
breakpoint () MMM . WRARBE, sEENZETFAH, WEAHLT(E pdb.set_trace”. FFIL7AE
BB TAFR"0” 2§38 sys . breakpointhook () HIERIASE BT AT BLHEGR ] -

3.7 FriRUigE.
PYTHONDEBUG
WAR B MR — N ES A, S T E —d S0, R — AR, WY T
ZWHEE ~d.
PYTHONINSPECT
AR B AR B — B A, B T -1 .
I AE S AT By Python IS A os . environ SRAE B DATERE T 2 G5 o il f A=
Sl K= AW SE #H1H A cpython. run_stdin,
JE 3.10.15 i sE R (also 3.9.20, and 3.8.20) Emits audit events.

PYTHONUNBUFFERED
A B AR N — DS TR, A T —u I
PYTHONVERBOSE

I B ARPRN — DI FATER, B T8 E —v 0. R BOy— 88, e A 2 T
ZRAGE V.

PYTHONCASEOK
QRS T A &, Python X2 import A K/NG . iXAUFE Windows il macOS %K.

PYTHONDONTWRITEBYTECODE
SRS RARBON — DM AEZ 47, Python AL SHSAE S APBLRIN B A . pyc XfF. XY T
THE -B I

PYTHONPYCACHEPREFIX
ISR E T T, Python FFFEEEIR H =M K E R B A cpyc XM, AR
__pycache_ H3EW., XHYTFE%E -X pycache_prefix=PATH #Ei.

3.8 BRI HE.

PYTHONHASHSEED
AR AL R BB BN random, PO —DREHLEER str 71 bytes MR MG AIZFHIFI T

WK PYTHONHASHSEED iR A —NREBUE, B R A hy il i P 50 oK 26 UM s BE ML JIr v 2
[AIZEZU ) hash() 55

BN HAE AT MG AR, G TR A S A 3AGN , 5(2F—41 python JEARIL

S
AU — - 0.4294967205] FEH -1 IS s L O REARFIA TS BEOLAC
3.2.3 FihBE.

PYTHONINTMAXSTRDIGITS
AR AR RO — R, B ST ORI B RS 1 4 R BT AT R e e I R R A

1.2. INETE 9
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3.10.7 F R EhEE.

PYTHONIOENCODING
MR AR BAE S TR Z RIS, B2t encodingname: errorhandler AR
B 119 stdin/stdout/stderr fif 4% . encodingname #l :errorhandler HA-HR VR T, S¥F
str.encode () FHIE XAHIA .
X1 stderr, :errorhandler B WiZNE; ACIEFEF WM EN 'backslashreplace’,
TE 3.4 WU P “encodingname” 4> PUAE 2 0T EHY o

1E 3.6 HUE G 7E Windows |, XA B & Geoi X & Z 08 I8 5 s i) g i, FRIEILHE &
T PYTHONLEGACYWINDOWSSTDIO. i 3kARfE i B [a] i SO FNAE 18 WA 52 Ho s )

PYTHONNOUSERSITE
MR E T WS R, Python Xf AL Al site-packages HRIFME| sys.path,
S
PEP 370 -- 43 il F'11 site-packages H g

PYTHONUSERBASE

ESC R PR K, BEATEINAT python setup.py install -—-user Bf# I KITE A P
site—-packages F gHIEEARVA I Distutils 22355 g4%

ZUL:
PEP 370 -- 43 FH 'Y site-packages H 5%
PYTHONEXECUTABLE

MR E TSR, W sys.argv [0] Rk I BRET A @ C s T kS m{E.
IXAXAE macOS FEMEH .

PYTHONWARNINGS
WAS R T - BT QRGN — D PAE S 2 BRI e, B T2 e -, SR s
IR R L e /T o R e B
I T B TR B R R i VR TE 25 A N T T e R P 2 ) A 45 (B2 AR BRIA I DL 2 2208
{4t )

# Warn once per call location
g # Convert to exceptions
PYTH s>=always # Warn every time
PYTE IGS=module # Warn once per calling module
PYTHC NINGS=once # Warn once per Python process
PYTHONWARNINGS=ignore # Never warn

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

PYTHONFAULTHANDLER
SR IR AR S o — N E S F AP, faulthandler.enable () XTERZNEIIH: h
SIGSEGV, SIGFPE, SIGABRT, SIGBUS Fl STGILL 55525 —ANAb F#% DARE % Python [A] 3] {5 B o
AR B4 T -X faulthandler $ET,

3.3 B fE.

PYTHONTRACEMALLOC
AR IR A E R — N ES AR, WS tracemalloc BEHE X Python PIAF4rBLHY
PREF . 1%L R R R A T IR R L (5 2 i o R i 1, PYTHONTRACEMALLOC=1 Hf}
TERaERIW. #3H tracemalloc.start () T f#ER.
3.4 B fe.

PYTHONPROFILEIMPORTTIME
AR IR E R N — N EESFATE, Python KB REIR AR T2 KR ILAE &5 250 THE
WAAT N E —-X importtime,

3.7 B
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PYTHONASYNCIODEBUG
R AR RSO — DN AEE A, W2 E M asyncio B .
3.4 FRIIRE.

PYTHONMALLOC

B Python P17 B A1/ ek 2 25 R R T
BEE Python FT s I %) A7 BU s e -
o default: f# ] BRIANFE D BLAR -

e malloc: %ffrA I8 (PYMEM_DOMAIN_RAW, PYMEM DOMAIN_MEM, PYMEM DOMAIN_OBJ) {ii
i CFER) malloc () pR%L.

e pymalloc: % PYMEM_DOMAIN_MEM £ PYMEM_DOMAIN_OBJ 5 {# Ff] pymalloc 43 g &3 Ifij %
PYMEM_DOMAIN_RAW I{#iF malloc () K%K,

LR IR T

« debug: & BIANAIALERZ FA2 I 7.

» malloc_debug: 5§ malloc MHRMEA S ZH AT .

» pymalloc_debug: 5 pymalloc fH[FE{EE L2 f i 1.
TE 3.7 BUHE M #9017 "default" 4pHisE,
3.6 FriIRE.

PYTHONMALLOCSTATS
RV — A IEZSFAFER, Python REAERERCAEHT ) pymalloc X ¢ KIS DA K 7E 5 PN 4T B pymalloc
WAL G TR B

st PYTHONMALLOC FREEAF S RS il /5 C PEfY malloc () ZrHc#y, & a0 Python (L
BT pymalloc, AR EX95 Z0E .

e 3.6 MU AR REHAE thn] AROH TAE AR 4 136 1 Python.  WIRE R BN — 2 FAF
R IULRFBEAAEATROR -

PYTHONLEGACYWINDOWSFSENCODING
RN IESS FER/FE, BRINW filesystem encoding and error handler #EF IR 2 3.6 fA 2 wi 1E
“mbes” A “replace”. HM), ¥R ABAVEAE “utf-8” 1 “surrogatepass”.

XA AAFIEFTBHE T sys._enablelegacywindowsfsencoding () S H -
1] F 4 Windows.,
3.6 BRI fE: HEZ NS PEP 529,
PYTHONLEGACYWINDOWSSTDIO
WERBA—DEHES AR, WA & s S AL . X EIRE Unicode FAPRHARTEG
hiEtl &R I TS, AR utf-8.
WERARHET T ] (B SCHFsETE ) A 238 45 1 5 2% i DX AR B 2 4 2205
B] F 4 Windows.,
3.6 B IIBE.

PYTHONCOERCECLOCALE
WRAEBEN 0, KFFELE Python iy 47 ki e BT ASCI iy C 5 POSIX XI5 i3 1
FEAA TR BT UTF-8 B U %

UM R AT (S 0 UMM, DA S RE BY L ALL BN R 2R
I HARAE 25 LC_CTYPE JERIH0 24 B D SR T - BA I C DXIK, 3i2% o ot B3 ASCII
() POSIX [XIa, #RJi5 Python CLIKFAENN#kMREASITIN 2 B2 LC_CTYPE & RIS & (I 7
ML 1 DX A

e« C.UTF-8

e C.utfs8

1.2. INETE 11
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e UTF-8

AR RE T A KR B A, W] iR1E Python 1247 H 2 B U RFLE 24 Fif PEREIAEE o oAH Y.
Wik B LC_CTYPE IRHEAR & . X SMRRR T RERERS A B AIE 7T W] — B2 v i A v Jden DX de ok
TR LHA: (B4 GNU readline &) Z4b, BEFE TR (JCieX e & I 7E12 1T Python fERERR)
PARAEA IR AR 24 B C IR 4AE (B4 Python § U locale.getdefaultlocale () Ht
F R WO E

(i 2 b B33 Ak 3 1) o e DRIl o) 2 ) T e — A X WORF H 8k sys . stdin I sys.
stdout J8/f surrogateescape {EiRANFESES (sys.stderr &4k%:ffi il backslashreplace
TR FEAT A HAt PRI I — )« XA RALBRA T W] DARE R 7 X PYTHONIOENCODING 3
#ig.

BT E P, RS T R R e, BlCE AR 24 Python 52 1T IR 4G A I HEAS 2 0 fil
AR A% 1 PRI A7 40 T B AR A5 U 5 ¥ PY THONCOERCECLOCALE=warn ff-3F{ Python 7i
stderr FARHELREE.

WEEE, RIVEEAE IS e gl 25 1, sl e HOOE 3R B A28 i H An DI, BRIN Py THONUTE S
RFAEAL BE R HE T ASCIL B DX G o DA 20T 7] B 458 FH 30 19 00435 DA iR ol AR A ) ASC I T 1y
AR UTF-8 YN RGO .

u] M *nix,

3.7 BiIfE: W1 PEP 538 T #EN .

PYTHONDEVMODE

URAF AR AT R RO AR P AR, MU Python JFAME, 5IAFEBOANE UL T R H & S EBOTH#
R TIAAE

3.7 B fE.

PYTHONUTFS8

WARBHN 1, F2 /5 Python UTF-8 £,

BN 0, W5 Python UTF-8 1.

B EATAT A AR 2 545 5 SAEMREAR A 46 T IV 18] B %
3.7 FrR I HE.

PYTHONWARNDEFAULTENCODING

WAL B — IS FAF R, WAE R A 5 DR A g 9 i, Kl k — 4

EncodingWarning .
§i2: 7] i0-encoding-warning 3k T fE1E .
3.10 B HLIIBE.

1.21 ARRATE

PYTHONTHREADDEBUG

FE AR, Python SRR (F BT EIE stdout.
T ELPython 89 RiX MK
M 310 RGRAHAEI , HH7E 3.12 KU AS .

PYTHONDUMPREF'S

WIERE:, Python FH7E ¢ PAMRRER IS R4 BTG R 2 A5 | 5L
Z] ——with-trace-refs JFiFiI K it & Python,

12
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CHAPTER 2

2 Unix IRET~{E A Python

2.1 3R15FH %3 Python BYRFHRA
2.1.1 ¥ Linux &g
Python Fiihé 6 K24k Linux ZATHR L, HAER—AMEIREEG Ira M . B2, &n] geAR L i 3t

YOI BEAE ZAT IR BEA R PR PR T o ISR RT AM DRACRE A 25 128 S50 il AR 119 Python.

402k Python B4 FSE 20 H BNTEAATRBE BER v, ST ARRAR ] B SO ) A TR B . 220
PATR S

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

https://docs-old.fedoraproject.org/en-US/Fedora_Draft_Documentation/0.1/html/RPM_Guide/ch-creating-rpms.html
%}-F- Fedora FH

http://www.slackbook.org/html/package-management-making-packages.html %}F Slackware ff F°

2.1.2 7 FreeBSD $1 OpenBSD

o FreeBSD /7, f#iHPA a2 isingd:

’pkg install python3

« OpenBSD JI /7, AT iS4 AL

pkg_add -r python

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

B4 1386 1 F13RHL Python 2.5.1 fy ml Ji it 4~

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

13
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2.1.3 7£ OpenSolaris &4t

PRATAM OpenCSW BRHR . 224 K ffi I & FIRAHY Python, FLHIl pkgutil -i python27.

2.2 {33 Python

WERARAR H C 41 CPython, T SeREfny @RI IS . ARAT DA 8t A A i) source Bz B HTUR
BHTHY clone, (WIRARREZTTRKN T, IR AMRILATSE clone. )

A ) i - AL

./configure
make
make install

Fi5E Unix -5 Y82 5k A FITE SR 00E 5 2 7E40 I SR TE Python JAATRI AR H 5% R ) README.rst
PELE

e make install AIPAE NS python3 HEHISCHE. Hitk, #HH ] make altinstall
MARE make install , R NEGEHLHET exec_prefix/bin/pythonversion.

2.3 5 Python #HXBIEEEFIIHF

XL P T AW LR B A prefix flexec prefix T B ARLZ R BV M0 R 1%
GNU &5 EATR RERA A L

Blan, FERZH Linux 248 L, PIEREOAER /uszt .

NH/BFE 'E
exec_prefix/bin/python3 TR I HE A
prefix/lib/pythonversion, exec_prefix/ | fEiERiH)H RMHEE E
lib/pythonversion

prefix/include/pythonversion, £ I % Python ¥ & Al A R RE % AT 55 /Y
exec_prefix/include/pythonversion include SO H FIIEE A B

2.4 ZEIN

ZAE Unix bS] Python IS, FFEEARANATHATAR, fFln:

’$ chmod +x script ‘

FHAE A TSR — A& Y Shebang £k, — MR 7 2

’#]/usr/bin/GHV'pythODB ‘

REAEEE/S PATH H48 2% Python fi#RERS. H2, H UL Unix RA M REIRA env s, ULV RE S ¥
/usr/bin/python3 g A EREEE IR o

BEAE Python A fifi f shell 54>, &% subprocess ik,
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2.5 HE X OpenSSL

L B R ATRIA OpenSSL LB M R GUF LA, 5 HREIM S openssl. enf IUFEAFSHER Y

H%, BT /etc H. FERZERATIR %X RAE /ete/ssl B(3# /etc/pki/tls H. %H
SN AL —A cert . pem CARI/E—4> certs Hig.

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

. FEk. gRiFIE4eds OpenSSL, EHARAREH ] install_swiliif&Z install, install_sw B HFrR
NeFE T openssl.enf,

$ curl -O https://www.openssl.org/source/openssl-VERSION.tar.gz
$ tar xzf openssl-VERSION
$ pushd openssl-VERSION
$ ./config \
——prefix=/usr/local/custom-openssl \
——libdir=1ib \
—-—openssldir=/etc/ssl

$ make -jl1 depend
$ make -78

$ make install_sw
$ popd

.l & 2 L% OpenSSL 451% Python (Z#lE —-with-openssl fil ——with-openssl-rpath
)

$ pushd python-3.x.x

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

$ make -78

$ make altinstall

1EfR: OpenSSL [{#M T A AT HUEA 0] A28 ABL. ARNF5 254515 Python SR BT OpenSSL. fdiffj—
ASHT AR AR A E E L OpenSSL ZERE UM AT A T

2.5. HE N OpenSSL 15
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CHAPTER 3

g & Python

3.1 BoE iR

FPAF AR . /configure HIAKFTA B

’ ./configure —--help

2[5 Python JEACHE W) Misc/SpecialBuilds.txt .

3.1.1 AN

——enable-loadable-sqglite—extensions
SHF _sqlite YEMBHCP R TIMEY R (BRAHE).
2, sqlite3.Connection.enable_load_extension () L] sqlite3 fibk,
3.6 Bl Hife.

——disable-ipv6
BRI IPVv6 S8 (FFIF R R NBIA R ), UL socket HibR,

——enable-big-digits=[15]|30]
%E X Python int Ui LA A/ 15 5 30 i

BOATEOR , RO T sizeof (void*) . MR void* R/NK 64 DA L, MILLERECH 30 17,
IR 15 4
X PYLONG_BITS_IN_DIGIT & 15 8% 30,
2l sys.int_info.bits_per_digit .
——with-cxx-main

——with-cxx-main=COMPILER

Y51 Python main () pREL, M C++ giiFavsd: Python Rl $if 730 $CXX 5 COMPILER.
——with-suffix=SUFFIX

FF Python [ AT PAAT S 5 5 5l SUFFIX .

1 Windows Fll macOS ERIERINGZ N .exe’ ™ (* python.exe NAHATXM) , fEHAL -G I
AT (python AIHAT).

17
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——with-tzpath=<list of absolute paths separated by pathsep>
A zoneinfo.TZPATH AN X B REIE. S zoneinfo RHRAY HmikHt & .

BRiA: /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/etc/
zoneinfo

% os.pathsep B FAFT -
3.9 B fE.

——without-decimal-contextvar
HiPE _decimal ¥ REBIHIN I ARAM LR 3, MIARMFEAM L F3C (BIA), B decinal
e

%), decimal . HAVE_CONTEXTVAR fll contextvars ik,
3.9 FriR e

——with-dbmliborder=dbl:db2:...
B dom L db J5im A T .

GRERNES (1) AR TAE, S8 EmAR.
e ndbm ;
e gdbm ;
e bdb .

——without-c-locale-coercion

S5 CiEE XN UTE-8 (s 2ok (BRIAHE) .
AE X PY_COERCE_C_LOCALE %%,
2] PYTHONCOERCECLOCALE #11 PEP 538,

—--with-platlibdir=DIRNAME

Python JEH %44 (BRIAH 1ib).
Fedora 1 SuSE 7£ 64 {ii°*F-& ] 1ib64
Zf] sys.platlibdir .

3.9 FrihfE.

—--with-wheel-pkg-dir=PATH
ensurepip BB E|A) wheel W H R (ZRINVKHT) .

B8 Linux % 17 WA $T 60 0% W 2 W 22 46 K i ¢ &, W Fedora 7E /usr/share/
python-wheels/ HE F42% wheel 1, i A% ensurepip._bundled i,

3.10 HHIIHE.

3.1.2 LZETHYIEIR

——prefix=PREFIX
TE PREFIX iz Bk Jo e i) SO #E Unix |, BERIAH /usr/local.
AV sys .prefix TEIZFTHIZREL.
YERRG, M AER ——prefix="$HOME/.local/" FEH G H sk H14% Python,

——exec-prefix=EPREFIX

TE EPREFIX HZz 85 BapE JE 3 (1 SC, BRIAH ——prefix,
ZEA i sys.exec_prefix fEiafTiIREL,

——disable-test—-modules

RGFRILR test B, 1 test Wl _testcapi R (BUASHIFITLH).
3.10 HiHIIHE.
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——with-ensurepip=[upgrade|install|no]
1EFE Python “ZREHTIZ1 T ensurepip figdr.
o upgrade (ERIA): 1247 python -m ensurepip --altinstall --upgrade fif% .
e install : i84T python -m ensurepip --altinstall fjid.
e no : /NIB4T ensurepip.

3.6 BN RE.

3.1.3 TEEFEIN

BT ——enable-optimizations —--with-1to (PGO +LTO) [ Python, DAESCIHIEVERE.

——enable-optimizations

il PROFILE_TASK JR I PARCE X E 51tk (PGO) (BRIAHEE ).

C #i¥#s Clang FHFEHF] 11vm-profdata FEF#47 PGO. 7 macOS I, GCC WFHFHEHE|E: 1
macOS |+ GCC H & Clang [ 3141 E .

W] --enable-shared fll GCC , & ] PAZEH] libpython P SUIG{E s 7E 4w 16 e IR 4%

IFRE A —fno-semantic—interposition .
3.6 FIHE.
FE 3.10 R #E GCC _Ef#if] -fno-semantic-interposition ,

PROFILE_TASK
Makefile i | FF1EA55: PGO [l £ Python 4758k

BRAH: -m test —-pgo —-timeout=$ (TESTTIMEOUT) ,
3.8 HrhiTfE.

——-with-1lto
LGP R R SRR (AL (LTO) (BRAHA).

LTO i} C %% 4% Clang 52 M F| 11vm-ar Z4L (1£ macOS My ar) , PAK SR} LTO RyHER: &%
(1d.gold 5{ 11d).

3.6 BRI HE.

—-with—-computed-gotos

FESRAEFATTJE T goto 1AL (FESCHF SR EEGAR ) -

——without-pymalloc
S5 ) Python INFE4Ficas pymalloc  (BRIANE ) .

Z: WIREEAS & PYTHONMALLOC

——without—-doc-strings

SRS SR AR DA I AE S (GBRIAJS )« Python HRE SR SCRY A ER AN 32 511«
NE X PY_COERCE_C_LOCALE %%,
Z: 7% PyDoc_STRVAR () .

——enable-profiling

H gprof A CHEFHMMMITA CRIANE).
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3.1.4 Python i R 4%iE

WA Python @38 ——with-pydebug SEIRGIF.
PRAS R RCR -

o BOARRPTA S 78 warnings B, BRAES IR 108 2 =1

e {£ sys.abiflags FHIA d#Ric.

e A sys.gettotalrefcount () PR,

o MATTSEINA-X showrefcount ,

o FIEASEINA PYTHONTHREADDEBUG

o AR} __ltrace  ZARRMYSCHRE: AIAUE LT AR, TEVHRFI ISR E R 2 .
L WA BRI 1, DASEAS I G2 DX {6 HR LGl P9 A7 2R

o ‘X% Py_DEBUG fll Py_REF_DEBUG ,

o MAZITHI A AR 41X #ifdef Py DEBUG fil #endif WM MM, HH assert(...) M
_PyObject_ASSERT (...) WiE: ANiXE NDEBUG % (Z[f--with-assertions Z4k)., L%
HEf TR A L4 -

- I MRS A

~ @ Unicode Fll int X QI AP RAMAIEAT TIRFE, AR MM T R L
R

- WRPRA BE T PR B 2 W S 1 SRR TR AR 25 R R

- BRUERRS (gc.collect () BRER) NPT —BCMEdE T — LE A 2

- MR T BUEAR P BAE AU, Py _SAFE_DOWNCAST () Rt &R R il b i o -
Z: I, Python JF KA AELESE - with-trace-refs .

T 3.8 HUE WG K AT ORI ) J R BUAE 2 ABL 3251 € LT Py _DEBUG ZEAFFEWE [FI & LT
Py_TRACE_REFS % (&0 --with-trace-refs &%), XA TME—— A2 ABI AT .

3.1.5 iRk ikIn
—--with-pydebug
FEARIAAR X T 4hiF Python: € L7 Py_DEBUG BRIAANEEID).

——with-trace-refs

R TR S DR R CERIA AR .
RORANE

e %X Py_TRACE_REFS %,

e JIA sys.getobjects () FREL.

o IEAF BN A PYTHONDUMPREF'S

PR A S R AR (BRA ) szl (Py_DEBUG fll Py_REF_DEBUG %) ANH£ ABI
Atk

3.8 B fE.

——with—-assertions
PR S C s assert(...); fl_PyObject_ASSERT (...); (BRIAKNEH).

R EILSE, WHE OPT 4iiFs A & H A E L NDEBUG 7% .
B -—with-pydebug I (X 4iFX), BB ASHNE.
3.6 R EE.
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——with-valgrind

JEUH Valgrind - (GBRIAEET) -

——with-dtrace

JE H DTrace (BRiAZEH).
254 H DTrace #1 SystemTap {il]if, CPython,
3.6 Fi I HE.

——with—-address—-sanitizer
JE H AddressSanitizer N7E4E RG] asan, (BRHANZEER).

3.6 BRI HE.

—-with-memory-sanitizer

JE 1 MemorySanitizer WAFFE KN msan, (BRIAHEE).
3.6 B

——with—undefined-behavior—-sanitizer
J& fil undefinedBehaviorSanitizer 7 5F XA 7K ubsan, (BRIAHZEH).

3.6 B fE.

3.1.6 FEEIRIEM

——enable-shared
Je3 L2 Python i 1ibpython W4k (BRIACHEEH).

——without-static-libpython
A% 1ibpythonMAJOR .MINOR. a, WANZ%E python. o (BN HRiFIE20%E),

3.10 HrHIIfE.

3.1.7 EEikIn
--with-libs='1ibl ..."
HEEIINZE (BOARZ)

——with-system—expat

FE LSRN expat I pyexpat #i (ERIAHE) .

--with-system—-ffi
ME LR ££1 G _ctypes ¥ RER, 2L ctypes fitk (BRARFUMLALME) -

——with-system—libmpdec
ME %R mpdec FEGii% _decimal § MR, S decimal Bl (BUANT).

3.3 B fE.

——with-readline=editline

H editline JEVEN readline Bl )i
E X WITH _EDITLINE %%,
3.10 Fri .

——without-readline
RNii% readline L (BRIAS).

NiE X HAVE_LIBREADLINE %%,
3.10 i fE.

——with-tcltk—-includes="-I..."'
i Tcl Fl Tk A5 U R %L .
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--with-tcltk-libs="'-L..."
A Tl Ml Tk R R BRAL

--with-1ibm=STRING

Hf Libm Beg e @ i N STRING (BRI UL RGN E) -
--with-1ibe=STRING

¥ 1ibe CFRE#E N STRING CEUATE ORI E) -

—--with-openssl=DIR

OpenSSL HIHRH 5%
3.7 B .

—-with-openssl-rpath=[no|auto|DIR]
W HE OpenSSL Wiz H S (rpath).,

 no (BRIA): N rpath,
e auto: MHfi——with-openssl fl pkg-config HKM rpath.,
* DIR : HFUCHE rpath.,

3.10 A RE.

3.1.8 L& MEIN
——with-hash—-algorithm=[fnv|siphash24]
ek Python/pyhash. c RHIGAHEIL.
e siphash24 (BN).
e fnv,
3.4 B RE.
——with-builtin-hashlib-hashes=md5, shal, sha256, sha512, sha3,blake?2
B AR
e md5,
e shal,
e sha256,
e shab512,
e sha3 (77 shake).
e blake2,
3.9 Hi e

——with-ssl-default-suites=[python|openssl|STRING]
%25 OpenSSL SRk 135 T B 545 ER

+ python (ERIAE): R A Python ¥,
e openssl: {38 OpenSSL BRAE AL
o STRING : RH HELFiH.
S, ss1 e,
3.7 Friise.
1 3.10 JRFE N W8 python I STRING 2341 TLS 1.2 B AR AS 1 HsL o
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3.1.9 macOS ji%&In

2, Mac/README . rst .
——enable-universalsdk

——enable—universalsdk=SDKDIR

BlzEE B HIR A . SDKDIR $8 5% MR 1 ) macOS SDK - (BRAHTS ) .
——enable-framework

——enable-framework=INSTALLDIR
A1 Python.framework , MANZMEHE Unix L4, A3 S40 INSTALLDIR ¥53& T &% %% ((Bk
WHTE) .

——with—-universal—-archs=ARCH

i I A ] R iR SO . RIS R T - —enable—universalsdk WA HR
AT -

e universalZ,

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 H1] python HEZEFE E L FR, (Y% E T ——enable-framework AR (BRIA: Python).,

3.2 Python {32 A%

3.2.1 MERGHEENH

e configure.ac=>configure;

e Makefile.pre.in =>Makefile (H configure £#);

e pyconfig.h (H configure fZ#);

« Modules/Setup: ] Makefile i f§ Module/makesetup shell A C §)E;
« setup.py: i/} distutils BURIGHERY C ).

322 FEHEBERE

Ctff (.c) BIERMEI: (Lo) Mz,

o —PESEE Libpython (.a) 2HIXECRIEER.

+ python.o FIEZAE 1ibpython PHEREB| KA T python i,

o C¥JEH Makefile (%}, Modules/Setup ) Ml python setup.py build HJEE.
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3.2.3 = ZE Makefile B#r

o make : AHRUEZER)ZE Python,
o make platform: : W& python F2F, {E AN EPRAEED FEAEL,

e make profile-opt : ffiff] Profile Guided Optimization (PGO) #4 % Python . RA]PA{# Fl configure
)——enable-optimizations MK AN make S HEIAH IR (make all Bf H2 make

)e

« make buildbottest : FJ# Python J:iz47T Python JlliZE 4, 5 buildbots iz Python (7 5 = AH
[l. WEASR TESTTIMEOUT (Hfii: #P) SRt M sUEEmt st ] (BRiAH 1200 B 20 434h) .

e make install: FJEEFZEE Python .

+ make regen-all : WL JLF) Fra A M make regen-stdlib-module-names
Fl autocont WA AR R SO R T

e make clean: %I}?’F@@Eﬁiﬁ:
e make distclean: Qmake clean 7FH]§J, fﬁﬂlﬂﬂﬂ%ﬂﬂ@ﬂﬁﬁﬂj—‘ﬁﬂ@ﬂ@jdq:o

324 CY R

—4 C P2 VEN B A, R sys o BATEFERE L T % Py_BUILD_CORE_BUILTIN [}
TEOU ). WERHOEE _ file JEM:

>>> import sys

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

Hfm Co IREZEENDSEMNER, B _asyncio B —F. BN BAEEXT
Py_BUILD_CORE_MODULE ZHIE M N . 7F Linux x86-64 |51

>>> import _asyncio

>>> _asyncio

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

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

Modules/Setup T Makefile HA5x, PARE C ¥ /. 15 XHMTFL, C W& N B, fEhR
iC *shared* Z J5& XY g @ N SE .

setup.py MIZA R distutils BHely C ISR,

% PyAPI_FUNC() , PyAPI_API () Al PyMODINIT_FUNC () ¥E Include/pyport.h HHE XA,
BT EBE € % py_BUILD_CORE_MODULE .

o UM Py_BUILD_CORE_MODULE EX 7T, {#i/fl Py_EXPORTED_SYMBOL .
o LN Py_IMPORTED_SYMBOL .

M % Py _BUILD_CORE_BUILTIN {45 R AHEME ML ZEHWEN C VR L, EHEHR
PyInit_xxx () MiALtiSH, S8 ANEH InportError
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3.3 ZmiFREFOSEREIMIRE

A . /configure FIFMNGAS BB EREN, FF9 Makefile .

3.3.1 AR MIFRE

CONFIGURE_CPPFLAGS
ASE CPPFLAGS WHBAE R4S . /configure 4,
3.6 Bl Die.

CPPFLAGS
(Objective ) C/C++ FAbFR#ARRE, FlfN, M -I<include dir> MIHARIASK SCHAFE—IEFRIE
B H <include dir> 1,

CPPFLAGS Ml LDFLAGS #Rits B4 & shell HIfEL, DAfH setup.py REMS T PRGEAS & g 5 ) H by i
PR

BASECPPFLAGS

3.4 B fE.

PY_CPPFLAGS
R B REAR R G SCA IS I T BN FAL PRERAR A

B 4N N: $(BASECPPFLAGS) -I. -I$(srcdir)/Include $ (CONFIGURE_CPPFLAGS)
$ (CPPFLAGS) .

3.2 B .

3.3.2 RiFEIRE
cC

C iFaia 2.

BildN: gcc -pthread.,
MAINCC

C v M THEA python KM main O B
ML E AR ——with-cxx-main IR EN A&,
BINH: $(co) .

CXX
C+ AT 2

MR T ——with-cxx-main BT, MFEH,
Bin: g++ —pthread.,

CFLAGS
C G aetnilo
CFLAGS_NODIST

CFLAGS_NODIST FTH@ i BE#s Fl stdlib C ¥ J. 24 Python %45 J5, Fmifgntnidi &N
distutils CFLAGS f—3R43 0, BIPAFHE (bpo-21121 ).,

FrlH, CFPLAGS AN 44045

o GRIEARIEAR - O TN SCMF BB R IR AD) . -1 BEARIF M ZE B A A A BE 5 HL
CFLAGS HHME TR IL /e T user- Hil package- J2 TR AR - T HEAT,

o INBERERAN -Werror P2 K HUOICTASE Hl i P 285 i) A2 AT B X B A A i o
3.5 B RE.
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https://bugs.python.org/issue?@action=redirect&bpo=21121

Python Setup and Usage, 4% 3.10.16

EXTRA_CFLAGS
Mo C g 2o

CONFIGURE_CFLAGS
AN CFLAGS HAZEE4S . /configure A,

3.2 BifE

CONFIGURE_CFLAGS_NODIST
ASH CFLAGS_NODIST WMHAZ Y . /configure {7,

3.5 HihHhe

BASECFLAGS
LIRS o

OPT
AR -

CFLAGS_ALIASING
PERSSUR AR B4 BRG . FI T4 Python/droa.c |

3.7 FrR ke
CCSHARED

AT R et .
4N, -£PIC ¥ Linux A1 BSD i .
CFLAGSFORSHARED
RIAE AR G SCA I T A C ARak
, BRIAH: $ (CCSHARED) , Y{—-enable-shared (i S, M a7 45

PY CFLAGS
L5 A “N: $ (BASECFLAGS) $(OPT) $ (CONFIGURE_CFLAGS) $(CFLAGS)
$ (EXTRA_CFLAGS) .

PY CFLAGS_NODIST
WRiA 2 $ (CONFIGURE_CFLAGS_NODIST) $(CFLAGS_NODIST) -IS$(srcdir)/Include/
internal ,

3.5 FrhiYihe
PY_STDMODULE_CFLAGS
T M B AR RERR AT 52 S0 1) C i

L5 N 2 $(PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS)
$ (CFLAGSFORSHARED) ,

3.7 B fE

PY_CORE_CFLAGS
BRiAH $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE ,

3.2 B fE

PY BUILTIN_MODULE_CFLAGS

ARG, FFRE R R RBIHUE A Y B EE, A posix Bk
¥RiAN: $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN ,
3.8 Frhi e

PURIFY
Purify 4. Purify &— N NAFRIAFET -

BOA: B=FE CR D) .
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3.3.3 fEEIBRIREN

LINKCC
I THI# python fl _testembed HIFLFFIISER S 4

RilK: S (PURIFY) $ (MAINCC) ,

CONFIGURE_LDFLAGS
A5 LDFLAGS W{HB B4 . /configure A,

WRFGE CFLAGS , LDFLAGS %, iXFEM P v] DATEGr 47 A FH B AR IE I 2808, 1A fil
il 38 P 15 A4
3.2 Frhi k.

LDFLAGS_NODIST
LDFLAGS_NODIST Wi 5 cFLAGS _NODIST fH[A]. 4 Python Z73E )5, fEESMInE V1%
i distutils LDFLAGS f—3#R4rmt, BIPAS e (bpo-35257 ),

i, LDFLAGS AR 4405

o BEBHIN L U0 TR R . —L MR B 0 BUF AL, 3F . LDFLAGS
o EE TR A0 JE T user- I package R BEAY L fthr.

CONFIGURE_LDFLAGS_NODIST
At LDFLAGS_NODIST WMEAZ Y . /configure A,

3.8 BRI HE.

LDFLAGS
BEEASRA, Blan, WERARAERE — N AEARMERY H 5% <1ib dir> H, WA -L<lib dir> .,

CPPFLAGS fl LDFLAGS #is B shell i{E, PATE setup.py RERS i I EREEAS i P 8 2 1Y H S 2
P

LIBS
BElegRbng, 7EAER: Python W PHAT SO FE AL R 48 HERE 2% -
Fltm: -1rt .

LDSHARED

MRS
BiAN: @LDSHAREDR@ $ (PY_LDFLAGS) .

BLDSHARED
ML= 1ibpython H T4,
¥RiAh: @BLDSHARED@ $ (PY_CORE_LDFLAGS) .

PY_ LDFLAGS
BRiAN: $ (CONFIGURE_LDFLAGS) $ (LDFLAGS) .

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

3.8 B fE.

PY_CORE_LDFLAGS

T AR X S B R 5
3.8 BRI HE.
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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

R LB UNIX RGEAR S AF, Windows RGE1%A 14035 Python, £4F3k CPython [ BAEL 24 1% 1 4
—AN KATH 1) Windows 22352 (MSI4Y), Tf# Windows i PR #F140%5 . s Su 20 fE iy 32 58 il T4
AN Pl 2% Python I, U INAZ O RRESS AR . 2R I8 0 DU — G USRI EE P acds, I Hl
PAA R AR e A b o A AL B Y zip SO

1 PEP 11 fifik, Python % ffi fit % 34~ Windows -4 4 37 #540 FR T8 Microsoft #1444 K 37 4% & 41
PAIHRAR . X W% Python 3.10 37 F Windows 8.1 K HJFAMRA . WIRARTE 5 Windows 7 SZHE, 1208
Python 3.8,

Windows $2{it T LRI LSRR, BN EEREFARE — @ M0 SR A5 .

R AL N ITE A, ST Python MR 2RI H 9 IF & AN 5, B iR,
Microsoft Store ¢, J&—ANE J Ta 4T IASFIE, H# ] IDLE s HoAth T & FRES0 75 5) Python 2236k . B
% Windows 10 i B RSE, (HA] PALEM LM A SR HADRE ¥ . Bl it TiF2EiEa S kS
3l Python } H: T H.,

nuget.org ¥ 6L, 3 TS E M R R IR . & n] T H 7 Python faliisfT AR, {HA AT 535 H.
WA PR T A,

T Y 6, 52 Python Wi/ NESEAL, I8 A A S RN R H .
4.1 EBLRRKER

411 ZRERE

DU/~ Python 3.10 235 FE P Al L R 3% - 32 A 64 (IRAIY S A WA web installer (M4 ZHE4L) B—4
AINRIIRAL T, ERE e A, IREFEH S PR R4, offline installer  (BZZ%EAT) W
TN G TR AA:, PERE DI RN RS 2 Internet £ 3 . WS & T 2L 5 DA T E LS
WG 2 A HAt v

R IG, ATDATERE AR N2 —:
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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)

WiﬂdOWS [] Add Python 3.8 to PATH Cancel

R “Install Now (37H[4c8)7:

. & *ﬁﬁ%%}ﬂiﬂﬂ%f)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 J& # 25 Y5 HRPEEE — TR0 060 272
o FRehrii e, MWErE, JH3h#A pip

o WEREFEFLR H SR 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 Q] e R PR LA B ST B o
Python %25 5| Program Files H 5%
o 1 ] F Windows & Python J& 7 3% ¥4-2¢55 % Windows H 5%
LA E) AT DA H] R e
T P T DA G 16 h 5B
o MR, LR H SRS INE R YL PATH
o PRGETT A A AT
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4.1.2 Wi MAX_PATH PRl

Ji st | Windows B4R BERR 8 260 NFAF . XA KT A AR TO VAo I 2R

TERGHT IR A ) Windows H, BLBR I W] 95 R 3 K 24 32,000 745, (AFRELLEHE B EE “B M Win32
KBgAR" dHAmg, siAEyd 364 HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\
FileSystem Hi& & LongPathsEnabled i 1.

XLV open () BREL, os BIBRAIK 2 BOHAN AR I RERE 2 H 1R 1K BE L 260 P AT AL
W bR, TRt SR
T 3.6 JCEEL: Python HF 1 XK B AR S HF -

4.1.3 Ft Ul 23

R UL ) BT A s v DO 21746, A AP (e VF 2 il B 2, i Jeqs /P
RH.. A ATEARSE UL BYIEIL R B e 1T, DASE Rl —SeBRIAfE .

LS AR R UL IF #2208 Python, 5] /quiet WeMi. BBkl a2 HARATIOR om kA
%, W /passive #EI. W PAMLE /uninstall I RIFFEA MR Python - - K& BRAEMIHfIA
PR .

FE H AR L 5 R name=value , HAPERZ 0 REEMIEAFEE, 1 RB MRS, 7T
TR ) 52 B 5 F 0 F s
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B ik ZINE
InstallAl- | HETH M 4% . 0
1Users
TargetDir | 723 H 5% HF InstallAllUsers 56435
Default- A PSR B | $ProgramFiles%\Python X.Y 19
AllUser- NG AL $ProgramFiles (x86) $\Python X.Y
sTarget-
Dir
De- RS HIH P23 | $LocalAppData$\Programs\Python\PythonXY By
faultJust- | BRIA LA PRAR $LocalAppData$\Programs\Python\PythonXY-32 &}
ForMeTar- %$LocalAppData%$\Programs\Python\PythonXY-64
getDir
Default- | Ul i /RIERIANEH E X | (%)
Custom- | Ze3EHRF
TargetDir
Associ- | WIRIALZERE T |shds, W | 1
ateFiles A1) S B
Com- PG oy SR | O
pileAll .PYC o
Prepend- | X install 1 Scripts H3x% | 0
Path hnE PATH DA KK .
PY ¥filE| PATHEXT
Shortcuts | AR EZEHE, MfERES, | 1
SCRYFT IDLE 01 b b
N
In- 4% Python -JJj} 1
clude_doc
In- LRI e S 0
clude_debug
In- LRI R K SRR | 1
clude_dev | SCff. WX —2F 1] g
FECLZEATH] .
In- - python.exe DA | 1
clude_exe | A 3. 220 I A]
B FECLREATH
In- 2% B T Windows 4 | 1
clude_launch&ython 3 7 %5 .
Install- kT A O P % oA
Launcher- | & 3z #%. & %
AllUsers Include_launcher
BRER 1
In- GAARE A B | 1
clude_lib | 4 HgX— A BEFEH L
AT
In- LRANRY pip Al setup- | 1
clude_pip | tools
In- ZRMAFTHE .0
clude_symbotsdb)
In- 2235 Tel/Tk A1 IDLE | 1
clude_tcltk
In- LR e M 1
clude_test
In- GRS R T A 1
clude_tools|
LauncherOnlf{ %5 JE gl 8% iXHBE | 0
i K22 RO A 10
Simple- | £5HIRZ %% Ul 0
Install
3%;:;1_ %E%&E?Ul WER | (&) Chapter 4. 7 Windows _t{#H Python
stallDe-
scription




Python Setup and Usage, 4% 3.10.16

Bian, AR AR BN Python, BERTDA (FEAN4-/RAT >) BEIPA T fip 4

python-3.9.0.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 SimplelInstallDescription="Just for me, no test suite."

(R, AWl MBS RIK, T HAUTE 2R 22 05 JE slas i A @B T 1 23 )
TS A I W] PAFE—AN 44K unattend. xml BSCEEAR S T HAT SO AR . SO e R
FMERISIR . AR R IR BRI ME, (ARATRE) BN ECT . R SCARSEBRME, BRZAR B AT R
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="SimpleInstallDescription">Just for me, no test suite</Option>
</Options>

414 BTFREE

I BRI AR 2% 0 PR A0 F5 Python AYJSESE N IRINRE, USSR 40X LI RE AT AETS 2 Internet JE 4
N TG ANR R, 0] AR N BT nTRERALIE, DABIE—ANSE RS, i R AP AG 2 internet
HER, AP A 4. R, TR EORI R, (R MR PAT R R, )
WAAMZAT WIBIAIERA .

AT ARRFF T VAR v 2 DA R BT W] R 75 3. IFICAF2ERF python—3.9. 0. exe Bl 24¢
TR RSEPR 20K, FFAE B B b A8 1~ H S DARE G [R] 24 SCPR R A b 58

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

WA PAFEE / quiet BRIR BB IR

415 ferR%
%% Python J5 , ST DARS Windows Fiviy “FRIFRIZIAE” T RSSO TIAE. #EPE Python 4 H it
B CHIBEN DATEAE P T AT IR

B SR 8 RO R SR S I R D RE - R B O SRR S 2 L B R AR AT A . AR
AT ICE R LE R I, B in2eke H sk BB HGX e, R 250 A MR S8 )5 EE 5745 Python,

BSR4 i LR E B R A BT SO, IR N R BB ) A A S

CHIE CRFSE4 MR Python, {Hi& Il T Windows & Python ja # % 4N, B1E “FERFAIPIGE” PHHCOH
%H.
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4.2 Microsoft Store &

3.7.2 e
Microsoft Store il j&—4~5) T %46 V) Python ffees, FEEXIFEARZ B REH, Bl T3,

B MR, TR I SR Windows 10 BT, H7E Microsoft Store S 27 H118 2 "Python
3.107 . W3 v A2 B Python Software Foundation % 75 72423 .

et Python KF IR ZA7E Microsoft Store b g ik, W BRI, WIFR A P EM I .

TSRS, A DAETF G R A P R ) 3K S5 Python, B % ] DALE Ay & HE 7545 5 PowerShell £33 i A
python EE3. WANTPAMIA pip 5 idle SRAFH pip 1 IDLE. IDLE tYEFF4fzEH .

X = - n] DA R ASS 548, flhll, python3.exe fll python3.x.exe PAJ python.exe
(Hrb 3. x REEBEANRE A, Filn3.10). f£RE-—> £0-—> RAMGaETmET, Sk &2
T, RS K python it . EHfPR pip Al idle H5i%#EH python lA—EL,
AIPA# ] python —m venv A& B IR H-BOE - IEH B .

WRAIRE B L% T 73— HUAS ) Python I B I MBI /RE) PATH A8 g, ABAERAEN python.exe
A3 B Microsoft Store AR . B AIF %L, M A python3.exe B python3.x.exe

py . exe JHBIARFRLIN I Python 224 i, (HE LB HI oK B ARG 2R dm i SR it o

MR Python, FHFIIT “BLE” HAA “RIMFEFRIIRE”, oEAE “JT4R” 4k F] Python, SR5AHEH
W AR I EIEKFIHERIZ E R Python Ry R FTA M, (A S ERATAT RE U PR

4.2.1 EX089E)E
FiE . ERRRAIER B RN EER

H1 T Microsoft Store )i FI#2 /5 (1 Bt i, Python JHIAT] BEJC v xf JL 2 B 40 TEMP FIEMFRIA TR R T A
Vil M, BREAR—NRARIA . WRARMEADTE S 0, TR eI 2R
TEIZ T I, Python R {ifi F 4144 Windows SC {4 J& F1 3 M R Wi () — A FA A B A<, Fln, 4 R PR A8
£ $APPDATAS *j c:\Users\<user>\AppData\, N24FE A C:\Users\<user>\AppData\Local
B £ 5 A F| C:\Users\<user>\AppData\Local\Packages\PythonSoftwareFoundation.
Python.3.8_gbz5n2kfra8p0\LocalCache\Local\,

LIRS, Windows K53 [0k FH FAAT SO SO, BB QAR SR, AR [B1R H 145 Windows
HsE W ScfE. FlinsiEl c: \Wwindows\System32 1% [0 C:\Windows\System32 WJNZEN_E C:\
Program Files\WindowsApps\package_name\VFS\Systemx86 N

PRATPAfE ] os . path.realpath () FEEMTBA Y E L B4R

>>> import os

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

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

295 A\ 3| Windows YEMFHRI, SAFLELA M TR:

« M HKLM\\Software FHURH ARV HHGRF S0P registry. dat UG

o YRR BEEATAERS 7] HKLM\\Software G A, BB IUA SR AP ARVFN .

o YA UM SEME AR B P R IESR DT AR ES 7] HKIM\\Software B A2 AV .
5 I PR A A R Y B S 4 Y, 3 A i) Microsoft T 3T 40 58 4 AT {5 MR I SCRY, 24T T

docs.microsoft.com/en-us/windows/msix/desktop/desktop-to-uwp-behind-the-scenes
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4.3 nuget.org L& 8

3.5.2 FIIRE.

nuget.org ;& — AR Python 3145, I THESIA 4 JR2% Python B REERIFFEEALNANIIHE . I nuget
se “NET faE g, (20 Taaman TRIGMERE, BT MREHL TR,

V7 nuget.org ZRIPUA KA nuget IR S FIHAYHEZEN Python JT & N SUORULE L 28 T -

nuget .exe iy T LHAPAEHIEM https://aka.ms/nugetclidl F#, flan, {#/ curl 5§ Power-
Shell, fifi 1% T 2245 64 fi75¥ 32 {3 fic i 4s Y Python:

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

TARRFE AT, W5 -Version 3.x.y . fHHERAPAN - B, WRLEETH A BOANS
N, THRAFESEMAFAIE, WREA -ExcludeVersion $EIT, WA AR & C 2 M
SEWCA . T H B2 M7 Python 22441 tools H3x:

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

# With -ExcludeVersion
> .\python\tools\python.exe -V
Python 3.5.2

W, nuget WAFTI, WARFATLRBOFIAI M ek ies . 83, PR r 6 H I
WA WARAEMHZ AR SCHE, V92 CLARGER B shidT I

T tools HEAN, EF—4 build\native HF. B & —4 MSBuild Jg#: {4 python.props,
A PATE C++ i H H (i S 5 1 Python 22286 . A, 53X S50 BT 1 BIE A P (8 AR L AL AP

nugetorg F M B F B T & wwwnugetorg/packages/python  Xf F 64 i R A
www.nuget.org/packages/pythonx86 F7~ 32 4.

4.4 TTHRAHE

3.5 B

IRA AT IR — L35 B/ Python BRIGERY ZIP SCHF. B BAEM N7 — AW AR —&Rr, A2
R PE I

GRS, ARSI ULF) SRS e, QiR s. REHENERBCEMC 2Rk
o BRHEPEAE N T IEREALRY . pyc SUPFEEAE ZIP H, ML T python3.d1l, python37.d11
, python.exe fll pythonw.exe I(ff. ANHF Teltk (WHHTA MK, 4 1dle), pip Al Python A,

M A AT ELIE Microsoft Canf i), N HARF 24 7 st Bttt th B . iz f T nl fEE 4TSt
LA P 2 4 LB id Windows Update [ 3f°20%¢ , I HLn] A AE R 40 H sk H4k#] ucrtbase . d11
AN o

5 =07 A % el YRR P S RA SR AT IR — 22 . X R AT SCRHR S )L Python 222 AR R ]
pip A P C AR, A adn] DA/INOHEARF pip (S BRI G EUEAT A ST, al%, 26 =I5 RN
AR —R o ( “FT7 ) ARBE, PAEIT 2 N BIFE 1) P S (3L B0 2 i RS DR B IAS e 2 -

AR T A AT AR B
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4.4.1 Python IR F

i Python % 5 i) B REFF A — @ SR P T X — 5. ERXMFOLT , AT ABE A SURAT I 2
R E Python AL IRA . RAFERMIZAZEY (BCEMR, EMNZEERGZ L), A ik
i,

T % I AT AT S IR B RS P o 2L, (HONH PRt 1 e SR R . A 7 il Y JE 3l e
BOA WL R R WAL 72 15 Python LazfTry: AR n] DAZE I, ARIFICAE B ARGE, SO RERAT
PAIEHIZAT. TERZEFOLT, HE SRS R Fr W% A 56 G B i A iy ATl BEVA ] Py_Main.

] B A O o S AR PSR el A R PR DT 2K, B BT 0 i AT S AUE R ) python . exe 5§
pythonw.exe. fEXMIEILT, WIS Python MAZHELIRAHR, I HH 7l GEToikff
5 HA R A2 TR Python FERE S SR SRIKIX 20 TF A«

X JE—FIrk, %S Python ATATSCIF—E1E N H R EH, LARRGREAIERAR BT . S %M
WEzhE:, AT AT HALAIE, O R S AR Z i MLt e R i A

4.4.2 #& \ Python

JHAS o AR 2 55 1 17 ) R P 3 5 AR A AR TR 75, i A X Python AT MO A FRLH 9. 3l
AR AR, FLEE KA python. exe S E MM python3.d1l . Jiig
FEMPRIE DL, RFRA R ZAT R 40 2 AR 3 2228 1) 1 H Sl /2 PASRAAE W] 2K ) Python eSS -

SRR R, T DA BT, RO TERIR A AR < R ML f R B AR 15 0,
(P A T AT BRI L 22286 2 195 AT ARAR X5

4.5 HREG8

B T HRifERY CPython KATIRZ AL, A —SL S I MIIRER Bt . LA @I TIRAR S 3 2 ey 51l
2

ActivePython HAGZ-V-E AR LRAET, XY, PyWin32
Anaconda JRATHIRIFEHE (40 numpy, scipy fil pandas) F conda fUs5H#E.
Enthought 3545 HILZs <~ —H1) Python FA5EFI AU AR
Z Wil Enthought &t T Canopy, {HELZ - 2016 R4 Ayl
WinPython F¢5 T Windows [ &ATHR, 08 H T @t ry filky @ b2 A TR
THER, RSP T REA (0 & B BT ARAR 1) Python BCHAWE , I HAS H1A% L Python |31 BAAES Bl SCHF .

4.6 f & Python

BN AT PR AF I [ HZ AT Python, W] DA FETE Windows HUBE i — U BRIAFREE AR . AR LR PR
HETONGEELE PATH Al PATHEXT A8 (350, (HiXAE H T A . & mads. WREEEEHZ
JRASH) Python, 172 [&{fi f1& 1 T Windows & Python 2 #) % o
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4.6.1 BR: HEMEETE

Windows JuFAE GBI RSB AL FLSRBAS B, Sy &S I BLSR B AS B
ST EIREE R, WHTIT QBRI set @14

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

X SEFREEAS B MCRE Y ] TAEREEH & TR by &, R H, migdz sl & B s ARy AR
PR IR X L

FEF 5 PSR R IUA (R e, FUVHETT IR s AR S R . @547 python . exe [
FSRAS BN IT SR AE 2 PATH S 6 B S IE A IUAS ¥ Python (Y I 77 i

FOKABUCHOARRE AL B, Wl THIR” HR ISR, S3TIFRGBRIER SRR %R E,
NG T . RS HES, AT PASIESB S PR RS . MRS R, SRR
X FRALEAT FERR 5 (EPAERR AR ) o

T Windows 206 ] PR RERERTE RS 8& 2 6, XA RESTEE Mk PATH B S5 shah 3.

PYTHONPATH A¢ &4 Python [ FTAAMH , HILERAEE ) H a1 R85 irf B 4510 Python it
A I, 75 AT A B A &

S

https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables Windows H f{j 31545
LA

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1 [ T Ilfi i} 1&
MORIRAE B set e

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx T K A &2
WA R setx fird

4.6.2 Eik Python T[T

1E 3.5 L.

BT {81 E 2l B Python MIPRESR TR I 41, n] REIRRETE Ay 24/ 5 T 8l Python, 22378
FP A — AT n] DA F

TR PR — 0 E, ATRAEHEERRIC N “Ff Python S BIIAEEAZ 5" 18T, DAL 2R AR 7122 oL
BUSINE PATH . WIRINT Scripts\ XFRINIE . X RVHRE A python Kzt iEes, I H pip
T RARRRT . B, GGRn] DA G ST T A, 1S54 447 S0

WRAEA BN R MR, WAL DU FHst T2 86fe)y, e Bl HEME. 85, ErRAl
MR T R AT WHET BN PATH o RFEZIRF Python “&24¢ H RSN E PATH I Y, %
WARSHALLH A5 0. mEAEERTREN IR (RERTHA& HESAAE) -

C:\WINDOWS\system32; C: \WINDOWS; C:\Program Files\Python 3.9
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4.7 UTF-8 X

3.7 FriItE.
Windows /59Kl JT) A% Gt i i A R G S itk X (ANSTAURD BT) o Python fd ) & A Ry SUAS SO ERIA
24520 (B locale.getpreferredencoding()).

X ] RE 2 A, PR PR R RTR 22 % Unix R 4865 WSL (Windows Subsystem for Linux) J™ i il /]
UTF-8,

AR ] DA Python UTE-8 5 5CRFER A 1Y SCAS 4 i A% U A UTF-8. %t A Python UTE-8 452X n] DA if
-X utf8 ATk, B PYTHONUTFS8=1 HIEA &, & PYTHONUTFS T fBtia] J5 il UTF-8
K, HEBRMWFE: ELH T 7RSSR &,

24 Python UTF-8 #5xC/e FHIRF, ARA5SR AT DA i "mbes”™ 4R 25 F R4 gmits X (ANSIARAGTT) .
RSN PYTHONUTF 8=1 El|ERIAIASEAL 815 2 52 AR RSP T A Python 3.7+ W . WHERARAG T

fi] Python 3.7+ [ TSI TR L) RGOS, WHERA BB G N PR AL s ] - ut£8 fr AT
g8

Wi BIEZEAS 2 UTF-8 #8520At, Windows [ Python 127 DA% i Ho 2RI F§ UTF-8:
o & VO fIFFRIE VO (A L PEP 528).
o M A G X (B0 PEP 529 TfRIER).

4.8 5&MAF Windows 4 Python fBzf58

3.3 B fE.

T Windows [f) Python JE g @ — DS HIRERF, WAEBIE CAIAAT AR Python fiiAs . B AVFHIAS (5
A7) HE7RFE Python fRASH I, H-R5 2 M HATIZIA -

5 PATH AFRANA], A2 A2 i GG i Python iRAS . & B 1) 4% I P 2 i AN @ R GE 238
TGS IAHER AN 2 6 o 2 A A

JEBhAR IR 2AE PEP 397 HHSER .
48.1 AI7
M&HLTT

1 3.6 {RUHE L

4= JRy 4% Python 3.3 J¢ B S A RHE S S IE/RAY PATH b B3R 5 FrA AT Y Python HUAZE,
PRI ZER AN TE R B2 B A RS R A T, e 5 m i AT A T i

1

BN K E 2R BORTIRAS Y Python £ JF3) - BRIPAIEFIRM , I HAFHEE AR HiAh iy 47250
HHE IR Python,

MR T 2N Python (ff, 3.7 #13.10 ), #& A H] Python 3.10 JH 3 - AR 4/5 5] Python
3.7, Zday S

py —-3.7

AR AR E 2224 19 Python 2 fEGHTIRA, i2ibA T s
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py -2

PR B Python 3.x B B A E JE 3l o
WREFEDI AT R, R EHA R R s

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

R AR LR PR Tk, B ) P2 1Y) Python AN JE sl fe P s E| PATH .
Tix s :

py ——list

7R AT 2% Python JiUAS

MEEHERR

3.5 B fE.

U0 2R B R A AT I B WA Y Python JRUA, I FLME SRR (1 b v 22 B venv U AR AR
virtualenv TH) AFHEPRE, WESIFETFRHT RIS R T A 2 R . BHEfT4 )RR
Feas, WS, BURHEE 42 )= Python fift4 .

MBI
RN IK Python A - Al —44 0 hello.py ML, HA & AT A%

#! python
import sys

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

M hello.py ALY L, TR

’py hello.py ‘

RS B FOfT Y Python 2.x 2 HYIRAS S AT EI ok . BAE LU 88 — 47 Oy :

’#J python3 ‘

PUAE TR AT % T BV SR Python 3.x {5 Bl W01 RISy 4778 B —FE, ARATDASE BBt 16 12 1t
ARGERF . BRBRE %3 T Python 3.7, 52258 47200 #! python3. 7R AMRMAFFIFTEINM T
3.7 HIAAE R -

R, STCHAMEHANE, # “python” KE{H H AR E 2225 Python 2.x IEFTRAS . XN T A5 HRE
Kafegs Unix, Hfig4 python il 24§ Python 2.

MITHFRER

LN 2T R B 5 Python SCIF (B .py, . pyw, .pyc SCF) AHKER. X REIRE 2 Windows BE
PR PO A — AN SCPEIRE, REEA R SRR, PR R T DA AR ] Y T RAR IAS A S R
JAS o

DAY T2 2 Ab ot BN R EhAR nT AR 03 24> Python iftAs, BLAREGER TS5 —FTRINZ .
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4.8.2 Shebang 1T

WS AS SRS —ATLA #1 JFk, WIFRJy"shebang” 17, Linux FIHAME Unix #4F RGHA XX LA T
AP, ENERAIERG RSN LT RIT A XA A3 % fLiF £ Windows FXf Python
WA GE AR TR, R R GIER TER TR .

T FuVF Python A< i) shebang 477E Unix #1 Windows 2 [H]#54H , ZB2h#E CFFFZE I A dok4G
ELAE R RE S . SCRRR R G &2 -

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

e python

B, AR MEATIR I 1T

#! /usr/bin/python

SFH (8 FIBUAR Python. [R5 Unix 445 10VE % Python WAL G645 Tk —17, Mo i% & Bl e
WA T D 6 2 2 G P T TR . AR5 Windows 15— A B, 721 Unix LA T, TB A5
MEAZAF FH DA /ust FF3kf—> shebang 17 .

AT AR R LA 0 Al DA SR A (RTPAOCH R ERAS, nl DUA R ERR AR ERA) VR ESH .
A, ATDAGEISTER BCAS 2 JEas I “-327 SKigak 32 A, BN /usr/bin/python3.7-32 Kt
SRAF I 32 {37 python 3.7,

3.7 BiHIIRE: M python JHZh4E 3.7 JHiR, W LA IL"-64” IS A 64 (EMA . BEANA T AR E — > R
ARG M AH YR AT (B /usr/bin/python3-64).

shebang line {1 /usr/bin/env EXBA —FRIENM. 75T Z4EH) Python fREES 2 A, BLRFAKF
R ATRATICNF PATH PABRIX Python WIERATIC . XX T Unix H env FRIFIUATA, AR R57E PATH
PATHR

4.8.3 shebang {THI&%

shebang 771 1] AJH E 4% 154 Python ARREGR I AT . 25BIKIE, ANRAFAT IXAET) shebang 17

’#/ /usr/bin/python -v

#R2, Python 4P —v 15 J5 )

484 BHENL
@it IN B EY

J& B R T R4 R W Aini SO - 7E 24 F7 A P A application data” H sg A &R py.ini (B A
CSIDL_LOCAL_APPDATA ¥ fl Windows F%{ SHGetFolderPath REIMH ) PAK 5 REshe T [q—
Ei(“#lﬁ’ﬂ py.i)ni o AHFE)Ini SCHFBEH TR dharny “fEwlE” A (RP py.exe), HHF “windows” K
7 (B pyw.exe

AR HSRT R R H E SCUSET nT AT SCPF55 dnini SCPRRY B E L, RIS SRR 7 55 211 .ini SC
PEAEA G5 BRI Pl DA % 48 Ry ind SCOFR IR Ao
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B X EKiAEY Python kg4

FERLERGOUE , ATLAfE A & A S RCAR IR EAT,  PASE S iy R VB4 Python AR . A FRE AT LA TR
ARSIk, ATDAERFEER ) MIUBRAGIHIAT. BeAh, WA R IN™-327 5 “-64” RAFE LK 32 fif
b2 64 (7L H .

Biam, —A shebang 17#) # ! python fF A A RESRT, 1M #!python3 F—PHARER, BRIEE
— A ERA

WRAEG S P RABNRAR ERF, WA PAS B4 & PY_PYTHON PAFS EBRIAR AR EFF. MR AR
B, MBRGA K3, %28 BT DATS E BB ar AT s AR AR, Hedn»3”, 73.77, 73.7-32” 1 "3.7-64”. (i
HE-64” YEIFAGE T Python 3.7 BB B A R AL & R B s . )
TR A BN R MA B ERF, WA DA BEIEAE & PY_PYTHON{major} (HH {major} & FIHiE
(24 B FEBEARA R ERT) PATEE S B UAS . AR B 4R BRI, RSl 2 Mot £ 4225 1) Python it
AT B R AR B i R B RAS , U R BEARIE . (HAZ AR TT BE S 1% R 5 W o TS AR .
e THIF (major.minor) Python HASH 32 {1 64 {311 64 {ii Windows |-, 64 (ARG Z R E k.
YT R FE Y 32 (VA1 64 (7 SEEVER R At - 6T IR sh AR 32 0 64 (AR 2B - Tkl H, 32
AR BIRR P8 ) T AT SE MUAR 1Y 64 37 Python 2% . X kREmltn] DATHIN B Sh s 474, HAniE PC 4
BT WA, MAE RN (BRI, ASHIE 32 (25 64 [ ARAH) Python FIAH N ) R sl #5215
RGN ) . W EAA, ATPAYERRAS IS B AT eny <327 B “-647 JSZRRE IR ILAT A
e

o WHREAT W E A LT, v python fil python2 F{f F %2 %5 A i f Python 2.x JRAS, @

python3 ¥ F i 2235 1) Python 3.x.

o T python3. 7 AR E FEAMREI, FARAC EETEE.
o W PY_PYTHON=3 , 13 python Hil python3 HLRH ) %8 422 ) Python 3 fiRA .

o {0 PY_PYTHON=3.7-32, {4 python ¥ 3.7 ) 32 7 3EH, T4 python3 K i
AN Python (PY_PYTHON A E A YA R F5 2 T EZIRA . )
o UMM PY_PYTHON=3 H PY_PYTHON3=3.7, fiyd python fll python3 HEREH45RIMEH 3.7
B PR 5 AR 5 A5, 38 v DUTE S Bl FE 8 A AN SO A G B A ) B 5 B INT SC 4 8 38 43 Bk

[defaults] , BAFRSEA RS PY_ AIRRIREA R OFERE INL SUF R84 A XK
/NG ) o) PSR A AR B R INT SCUR R E IS

f54n:

o BEE PY_PYTHON=3.7 % [F T AR HZ ) INI 3¢
[defaults]
python=3.7

o HE PY PYTHON=3 fll PY_PYTHON3=3.7 {4 T PATF NAM INT 3C{F:

[defaults]
python=3
python3=3.7
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4.8.5 SHf

W5 TS 5 PYLAUNCH DEBUG (AT{ifH), JEZh3erHa i BT S stderr (I $25%14). &
SRix 2ef BRI R A TUK A=, (B8 W% AP A E Python [RRAS . 458 i HUAR 11 J5 B8 DA B 1 5
AT B 47 Python BBV 64T -

4.9 EIiEHR

Python 3 # 5 H P2 (DA S S site-packages SC{43) FEfifte 4 Herp. Bk, WEREE K Python %
g c:\Python\ , NWERAZERIEEAE C: \Python\Lib\ H1, &= FEIHRIEMEAE C: \Python\Lib\
site-packages\ .
e B sys.path , WHEIE# Y DLL(python37. _pth) s Al $hA7 3 ( “python._pth™” ) [F] 44 1Y
._pth XXM, HAHERMOEGENEEESEE 1T sys.path o FTF DLL 24 FREY SCPF7 75 B F T #0047 30
B3, WSRTRE, WIRAUAINEGE T IR AT A R FR i B A
YRR, R AT AT MRS, B RS, HFH: BRI —4THEE import
site, MIMASTA site o A #H3LWA H BRI TR0 2006 . BEASEEAR ] DA 20X B s AR X 5
PRI, ALV site DUMOB AR, I FLARERE ERAH,
R, M4¥8C import site Wi, .pth XM (AT TRIZL) Kl site BIHUER AL,
MHEAF] . _pth R, sys.path 2WUTE Windows FIHFER:

o TEFFIRIS, WIM—A=H, A BT 45 H %,

o WRIREEAS B PYTHONPATH F7AE, WIFR32 % & WAk, W FRFMHESH . e, 78 Windows
b, AR R AR AEBE . ARSI T IR SRR P R E S (C:\ 25).
o BANKT N AR P B AT BT RAAE b B B A IS i 2] 33 HF % HKEY_CURRENT_USER

1 HKEY_LOCAL_MACHINE 4} % | fJ \SOFTWARE\Python\PythonCore{version}\
PythonPath H1. DA% 43 W 9 6 42 7 47 B8 AR R BRAAE 1) 1 B 55 5 308 A % A2 40 1 7 o 31
sys.path 1. (R ITA ORI LR FH UM HKLM, ik HKCU @ k=3, )

o AR E THEASE PYTHONHOME |, WP HARE R “Python = H%”. 750, 3 Python A HAT3C
R T 0L “landmark X4 (Lib\os.py B pythonXY.zip ) PAMEW” Python £ H % «
W) T Python = H R, WIRFZ ISR 7 H R NE| sys.path (Lib,plat-win
). A, 0 Python FEA2 R MAFAELE TN 2 1) PythonPath #4357«

o W3R ANF] Python Home, tHiE 4 65 PYTHONPATH A&, I HIRA BN £, W EG
X4 H B BRA R4S (B0 .\Lib; .\plat-win Z%),

URAE T TP SCPR S5 A SAE T AT S I H e 4R 3 pyvenv. cfg S0P, WIPATRAERIE -

o B home R—NEXIEEAR, I H PYTHONHOME RULE, WIAEHEWTE 4 (1E W kA A 2
AT RAT SR A

XU AR 2

« 1817 python.exe , B(F: Python H YL Hif.exe (LA, B A HR H PChuild Hg) B,
LR, HZMENRD DA . RSN R Al <R P ERAR

« 24 Python EETET) — P exe (ARIGHSR, i COM iR A%E) I, REALHEWTH “Python Home”,
PR Tk AR DA . IR ARG R P R At “ Y AR P %A

o AR Python HAFIEIY T H I HBAEMRME (FEE.exe, —SARRARAREE), A
PREAFEN—Z0 A — LA BT B AR I B A

XFFARLEAEZLKF Python HHZBE LY AR P BOAAT RN, DA BCR B 1E-5 HoAth 22 -

o TEPRTHAT SRS A . _pth XM, HAPWEH . DO 20 MR FEREE AR & 51 )
A, JZAM site , BRIEYIH import site.

o WERARTE A I PATSCEF N2k python3.d1l 8 python37.d11 , ¥E Py_Initialize ()
Zui, BRI Py_SetPath() B (£/) Py_SetProgramName ()
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o JERGERI/EZE TS PYTHONPATH FHAEEsh A N AR F I python . exe Z X B PYTHONHOME .

o QRGN BEME I RIT R EL (I, R — N AavF MBS python. exe M5 AR , iR
L F P AEAE landmark S (Lib\os.py). (HHERL, 78 ZIP SUFHORSAGIBNZ SO, Hak:
% I iy 44 649 ZIP LA )

KLLRER DR R G 20 TR RO SO ST 5 B AR PP N A — i fE R A . 50, i el
DALMY AR B R MR, N EBOR R, PO HA BT RETI AR 5 2 B
P Pt R A A AR B AR A S

TE 3.6 MU L
o NI . _pth XHFFF pyvenv. cfg HiflllR applocal #EIH
o ME B SR HATSCEAALEES, BN pythonXX. zip YENIEAE landmark .

3.6 UG E MR fEModules (AJ2 PythonPath ) "NEHINERH 48 & AR AT LAE i DA T
A FA importlib.machinery.WindowsRegistryFinder ., fF Windows |, & Fk
FEFAE 3.6.0 XHERCAR AT, HATGEFHREAER R BXIRME| sys .meta_path

4.10 BinRLR

JLAE Python 1 H AR AEFTA -5 PRI AS AR, (HJ2 Windows A — B ERARFIE . TERRIE ZERISNTAT A —
SORTHURIAC S F B (X 25

¥ET Windows [FRERCHLCSAE mswin-specific-services H1,

4.10.1 PyWin32

Mark Hammond [¥) PyWin32 f3g—2 ] T 54 Windows FfiE SCHREREE . X W4E PR SE R 7
o QUERIZAE (COM)
« Win32 API {1
gl
o FFHE
o Microsoft Foundation Classes (MFC) f ;AL f]
PythonWin 42 PyWin32 [fi#ii ) — 76l MFC W 27 . BR— W E RS T ik A IDE.
S
Win32 How Do I...? Tim Golden 3
Python and COM David £ Paul Boddie 3

4.10.2 cx_Freeze

cx_Freeze J2— > distutils BF @ (I extending-distutils), ‘B Python 4124 1l AT 4471 Windows
T (*.exe XM FERUMIRERS, VRBERT LA AARI B AR I Jo 75 H 4¢3 Python,
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4.11 7£ Windows _t%i% Python

WARARAREE F © 4% CPython, B JS B i PRI A TR o ARAT AR Bdse i 24T IR A S B A T 8%
B 25

PRACHE A €155 Microsoft Visual Studio FAYEARRTT SR H ST, B2 M T EJ7 Python MUANH) 4
o XLEICAFAIT PCouild HRH,

A PCbuild/readme. txt PASRIUA KA SRR — 5 & .
AP R 152 % building-on-windows .

412 HipFE

B Python WIRWT A S, ANFESCRFARIE 23R ei—2 -6 (T g 2 AL . K PEP 11
TR A SCRRF- B R R B

« Windows CE [ Python 3 #2 A~ =7 25 (AR 32 SRR
« Cygwin <https://cygwin.com/>_ 223 R Fp AR AL T 22258 ‘Python fERERS HIBHEE .
B X BAIRFLERF -G IEE4IE B, 557 Python for Windows
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https://github.com/python/cpython/issues/71542
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CHAPTER B

1£ Mac _E{# A Python

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

1Ei54T macOS 1) Mac [ Python J§ U I 5¥F HAth Unix “E-4& L1 Python AL, (H4 —Le8ioMit:
P, 0 IDE AMEEBLEs, (HAEE .

5.1 FHHEF0%3E MacPython

macOS B 47E 10.8 2 12.3 T3 T Python 2.7, W ARM Python M3 (https://www.python.org) %2245 fx
BHR A Python 3, AR L ERHE ™24 7] Python f19” 3 ] —#EHI” 4aidhi, & nl DAKE M B Intel F14448 PPC
CPU [y Mac L Jii 43517

YRR AT ARV A

o 2 —> Python 3.12 MFRAEARI Applications U, FExX HLART] PA#KF| IDLE, &
Se R E 5 Python KATRUPRELL R/ I A 58 ;. A K PythonLauncher, ‘& £ 5 AL BEAE Finder
Xt Python A #4F .

e % /Library/Frameworks/Python.framework , fil#f Python R $hFfT3CfERIE . 235 FE 7
F5 A7 B TR INE] shell B54% . FEHIZ, MacPython , R A] AR B RS [9X =ANI H . Python AJ $1f7 3¢
PR BAF S A /ust/local/bin/ H1
Apple 32 L1 Python iR A7y S22 35 4E /System/Library/Frameworks/Python. framework F1 /
usr/bin/python H1. ARKIEANAS BE MR 2e N 2E, A EATH Apple 2619 B Apple 5055 = 54K
B THICH, WARAREREA python.org 4 BEHT I Python HiUAS, AR AAREITHEAL R A AN W]
{HESA /) Python |, [RIARIY B AR VA S ARAE BEPA T I B/ E— BlE R EE 22
IDLE G &AM Bh3E 8, FRi441517) Python SCRY . HJR 432 Python FUF T, MRIVZ 4R HISEHZ SOk
HIBRENE -

WSRARAS HA Unix ~F-& LR Python , AR AR AT %M Unix shell 217 Python JAIASAY 7>«
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5.1.1 #0{aiz1T Python BI&
ke macOS _EFFH 1] Python 1) fithf J v it IDLE 42 HFF R FRBE, 2 L3645 IDE D JAE IDE &7
G e

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

TN Lt st A, PR file:/usr/local/bin f3iF shell # & #EAEH
M Finder A TIRMIIA, /RA P14
o JEIAHiIH %] PythonLauncher

« ¥ PythonLauncher {)yiiiid finder Info %7 AT IF A (BAEAT.py IIA%) AOBRIAR HIRERF, 2%
JaXt A4S . PythonLauncher £ 4 FE Bl e f5 il ARV R 8 05 2o 7 AR — IR
PO SE PRI, B IR SRR RN

5.1.2 BITHEEEFENHAE

X IHICAR Y Python , A —FREERIM) macOS Kk FI#: 5 Aqua 7 A BEEH S 1RE T (Bm)ih i,
A GUI LR ) 5 EARRIRIY )5 24T, i1 pythonw [ A 2 python K/ R4S

7T Python 3.9, &7 PAf#i il python 53 pythonw.
513 BtE
macOS -1 Python S{E BT A ARHERT Unix SAIEAZ &, 140 PYTHONPATH , {H/& MM Finder J5 iR 715

B A R NARERT, RA Finder 78 B8RP HBURE . profile 8f .cshre o fRFFEAIE—DC
{4 ~/ .MacOSX/environment .plist . {EIHIEB R A I QA1067,

£ 5 TFHE MacPython H1%73E Python G5 8., S £ 2091 Python &L 355 .

5.2 IDE

MacPython FffiFFrifEf) IDLE Jf & 388 . A 5%l IDLE fI3E4R/ 48, 5371 http://www.hashcollision.org/
hkn/python/idle_intro/index.html ,

5.3 Z#EIM g Python g

B I I E W] A5 Python 41 :
o T DA I FRUERY Python distutils #85, (python setup.py install ) Ze3E#k{df,
« P2 WA AL setuptools ¥ iR E pip WALAR LM, 1S https://pip.pypa.io/ .
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5.4 Mac FHIEIH S EEE

{ii ] Python 7£ Mac 447 GUI W AR A 2 ik

PyObjC J&—~ Python %] Apple [] Objective-C/Cocoa HERLYHLE , X2 R EZEIMAL Mac FF &I EA .
I PyObjC HfE B, , 1418 https://pypi.org/project/pyobjc/,

Fr#ER) Python GUI T.EAUJE tkinter , ET &M Tk TEHA (https:/www.tcl.tk ), Apple f#J OS X #f
457 Aqua JFAERUARY Tk, ST AR AT RAM https://www.activestate.com " 21225 BT A JEACHS
T .

wxPython 2 73— AN RATHY IS & GUI THAL, W] PATE macOS P AEEdT. B AL SCR AT AN hitps:
/Iwww.wxpython.org ZREL .

Py BB A AT 4 GUL TH AL, AT DAZE MacOS |5 A 3247, £ & BT BAFE hips:
/Iriverbankcomputing.com/software/pyqt/intro 3£ %],

5.5 # Mac Lt43%4 Python R IR

TE Mac #3857 Python [ AR P IFRIE TR py2app . XT3 FIHEH py2app (15 215 B AT ATE
https://pypi.org/project/py2app/ 23| .

5.6 HitbFFiR

MacPython HiiH512/& Mac _E Python [ FUAITF A N SR F5 SCRFVEIR -
https://www.python.org/community/sigs/current/pythonmac-sig/

S —AF %R £ MacPython wiki :
https://wiki.python.org/moin/MacPython
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CHAPTER O

YRAERRFNE R IT 23R

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

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

RIEXFERE

>>> Python A2 BN BN RAT . 05 AT DATE RETE MRS TP A2 B A TR AR R Bl v B 2
. HADNFE X
o M AT AR ARSI, DARKHE—XILEC 2 A e (B85 rdhs . KiES s =515)
W, BTEfRE Mg )5, 2 E Python I ERIAFE/RAT .
e Ellipsis NEHE.
2to3 X JE—2 i Python 2.x AURGHE4% > Python 3.x ARSI TR, 38 2 AT il A i R ik [y g b A R Ak
PRIHR A AL h) 8
2to3 MIFRHEFE N 1ib2to3; M AL A Tools/scripts/2to3., £, 2to3-reference.
abstract base class -- il R IR IIFFIFIHR ABC, Jgfduck-typing BIANFE, EARHBL T —FiE S TR B
J3, M T HAF GG hasattr () B TRMEE MR (FlanfEH A ). ABC
FIAT R, XMSIFAEG R H HABSE, (HAWIREYE isinstance () fl issubclass () ik
A5 PR abe BEHCRY . Python F 47172 N E 1) ABC HI T SL BB 45H (7F collections . abe
Pedr) B (FE numbers B ) I (7F io i), S ABIRIFAIMBLS (fF import1ib.abe
Riderb) . ARETDAE ] abc BE A O ABC.
annotation -- baii: CHEE| AR KEME. REUESBERIMEMIRE:, BN £ 226 k.
SR AR B R IZ A TR T R, HARAR R SRR R B AR 2 o IR . SR R
M __annotations__ f#ikEM:.
2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XTIHIEEWAE N L. BiES W
annotations-howto " {5 F AR 1Y A S0 Bk o

argument -- 5 7R BREUHE 2 function  (B{method ) WHE. S35 RWiFh:

o REEF A TERRBOR I P T A AR AT (B0 name=) SUEAME N A STERTTA A ** 15
JRHLAEM A 250K, 3 FI 5 AEA TR complex () B Y@ T Kt 7S

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

o EE A AET RETFSHSEC MESHOTH T SHON RIS AL S8 wila
WA * Witerable FTTRBAL A . 20KUL, 3 F1 5 ZEA M P BT B SEC

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

51


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526

Python Setup and Usage, 4% 3.10.16

AR BRSSO S I calls 4, RUEEYE, (AR
AT R — A BHG I L2 IR A0 7 (1 Jr 25 B

HZ Wparameter RiEFRZFEH , H W HEH ZEELSHKAA L PEP 362,

asynchronous context manager -- 5326 | FSCEBZS L A X 4 @ o ® X __aenter_ () M
__aexit__ () FYERX async with A PIEREESEA TR . B PEP 492 5] A,

asynchronous generator -- 5525 /E % 2% 1% [B1{E Masynchronous generator iterator R B -5{#H async
def & X PEEREARFALL, ANRZAHETFTEAS yield R PA=E— RS WHE async for
PEERHp {5 FH 1
WARTEE R 248 A g R A, B L LT W] RE 238 o+ 4 %
FEREARE SL, T ETH AP ARE R

— AR AR BT RS await RIBAEH asyne for PAK async with iFH],
asynchronous generator iterator -- 5335 1 k8% 4C8Y asynchronous generator BREL T BN BHINT A .

WX G @ Tasynchronous iterator, M4ffi[] __anext__ () J7 ki £k il — A TS Rphf ok AT
S b s e ) AU BB R —> yield kit

4 yield SoRFEHAEALEL, IEAEM BB PR (L3R AR A by ). 4% 5
Pk R BER B anext_ () BT EMRAMIER , T2 BTG RSN
Z: il PEP 492 A1 PEP 525,

asynchronous iterable -- 5 2B KRR W AE async for A o g 68 A9 X . 00 20 0E 3 B Y
__aiter__ () F¥EREl—Aasynchronous iterator, | PEP 492 5] A,

asynchronous iterator -- 5335 3%fCES LI T _aiter () Ml__anext_ () FEEMXER. __anext_
WLAR Bl —A~awaitable 342 . async for £XbHLR B EAARMN __anext_ () FyAFrR I A] 5§
fixts, HIHD|%—1 StopAsyncIteration B . B PEP 492 5] A,

attribute -- JEPE KIKE— DU RIE, WHEEHN A TIBXILLIRRGIT . 2BBRGE, WRXTSR 0 B
J&ME a MWTPA o0.a KRG E .

WERRRAVE, FERE LN identifiers HYAEARIRA TR AE— DR R IR AT LARY , 40 fd 1)
setattr (). XFEMBMRFICEEM T RS RAARYIH, TRUAET getattr () HRIRKE.
awaitable -- \[AFREN R GEFE await FRIXX PSS, AT A coroutine BUZ2HA __await_ () 7

RS, S0, PEP 492,

BDFL “Z& 5= 2EmM#RE" ¥ X455, Bl Guido van Rossum, Python A7 .

binary file -- “JERI S file object BENWG LT T K o ZHEHISCAR BT EE AR (b,
"wb' or "rb+") FTHM M. sys.stdin.buffer. sys.stdout.buffer DA io.BytesIO
il gzip.GzipFile HYSLH.

TS Wext file TIRRESIET str WRMSIFXTE

borrowed reference -- ff A5 [JHl £ Python ¥ C API 1, f§ 5|25 —FXI L5 1, %5~
HARFFAZGI o WX R B B A N — B ZS8Er . BN, S s nT ARSBR AT 4211

5 Jg— A strong reference AR E .

WEFFEAEborrowed reference FYH A Py_INCREF () DAY EJRHIEL A fystrong reference, [BRAEE24iZ% 4
TEETEEA G G — IR Z Al a5 . Py_NewRef () BRELRT AR HI R BIEE— i strong

reference.,

bytes-like object -- ‘F %%} %t 7 #7 bufferobjects H- H.fig 5 H C-contiguous Z 1 BIX 5. XWIEHFE
bytes, bytearray Ml array.array ¥4, VANIFLEE memoryview X%, FHAEINT S
AIFEZ b R BRI E PR XSG 40 . PRAF N 3k SCPR DA Sl i B 1 R R 5
SRR R A AR . XN RAE SR PR AT E AT R . Al AR G npokt
SHFA4E bytearray A} bytearray i memoryview, HAMEAEZR i HIEHR AT A
AIARRT G B BREY) s XM 071136 bytes DA bytes X4 memoryview,

bytecode -- ‘¢ {ifih Python YUY 24 it 7151, R CPython fif s H1 7 Python &7 (1) AL .
FAIR S GEAFAE cpye U, IRFESE IR IA TR — SCHFI SR R (AT DA G 25055 358 2 13

9
9

SRR

9
!
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NFHR) o XA FAE S A AR T R AT WL B ) virual machine 2 _F o G AN
Python AL BRI RS A—E@ ], A—EREXEA[H] Python A 54

TR HN R AT LAE dis BRI SR &R .

callable -- W[ JJIIRFER AT A G2 nT AT VR s RO &, I AT BEMY i — S E (B Wargumenr),
A TR

callable (argumentl, argument2, ...)

function, WY JERmethod 55, WIETFIWMMN R, LT __call () IFEkmIMLEpIEET
AR

callback -- [ —ERSEWE A DA DATE AR 0 5 209808 FH 1) 1B F2 R 4
class FIRAEH P g USR5 SGE S A HZ I SEB - T B E R i g s
class variable -- 2338 5y 7R g AR &, I HAURAE S )2 FAE R (AN @76 2200 356 B 2 .

coercion -- SRGIHAVERHR A2 40 5 A R RSB B E PP 2B AG S0 B b A% 4R oy — Fh 2k
B, B, int (3.15) RFIETR BN E R 3, B4 3+4.5 1, SHINRBR—8 (—4
& int, —ANE float) , WE WAL A R ZEBLA GEAIN, BNKF5] & TypeError. WK A ]
?ﬂ%ﬁm%’], TEIF BULAURE T A W3R SEH— M RIZERL, BIANEEE Y float (3) +4.5 1M

NIE 3+4.5,

complex number -- 535 XS HLBARGNY SR, Hoh A BeE AR R A A — A R A
MEROR RERCRA, (-1 WP R) MSeRll, W ERs P Sl 1, E TS 5. Python N
TR SRy, R TARRSAARIe T o A —4 3 8, BN 3+15 . WSRFGE math fibk
PR RAR  ZBORAS, W cmath, REEIMEAR— A B S R R WERAR G
HE, BMENEILTF A AR,

context manager -- |- FICRPIEY 7F with B P, EidE X __enter_ () fl _exit__ () Hik
RFEFIAFDIRSHXT S . 20 PEP 343,

context variable -- |- F 303 g —FRIEH BN LR SO AEA AFRIPMER A . XU TAELRR R
PR PATERRE T LR AR FEP AR A, W BT CEERL, — M Tt ges
HEA LT, M E ORI AR R T S BT B, £ contextvars.

contiguous -- ¥E&; — AN E NI E C i 40} Forran % S S WA R ELER . FE4EZvh /2 C Ml Fortran
AR . E—4EB Y, Frf 2k B U ATE AP A SR HEHESY SRS IR s R 5 0T
TEZ Yt C-IELAU T, M4 N AFHUEEHES B B e — A2 5 | 1 ) 4% H B 33 el . {HJ&4F Fortran
S P NZ S — R k.

coroutine - UyFE {2 TR AL, FOIRMDEN (AT i . P L
VPSR LA IR . G asyne def HASH. 20 PEP 492,

coroutine function -- PRFEEAEL 1% W —coroutine SR EREL . PIMEREEL asyne def 15AIEE X,
HAHERL S await., async for Ml async with RS, X2 H PEP 492 5] A1,

CPython Python G S HHHESLHL, 12 python.org %, "CPython” —ifl i T-LELBEHHE B 2B 5 2
S BB 4N Jython By IronPython AH X 51 .

decorator -- JEUEgE R MIME 73— ERE RS, EE M ewrapper IHETEARIATRECL S . 4
FRIE WA T4 FE classmethod () fll staticmethod ().

P MAEAR RN, DU WA eR B0 ST S R Se 5

def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

E*ﬂ‘]’f%ﬁiﬁiﬁﬂ%?%’& (I F R - A SRR TS WL s 80E SO 285E L SC
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descriptor -- fiiB%F FTEX T __get_ (), __set__() M __delete_ () FEHXIR. X—1KE
PENHRAR I, ERRRRIEFT A S E R A A . EEREOLN, S a.b KRR, RE
sl N B R SAE o BZEF IR AR A TN b IR, HUR b2 Mibds, WS
[t ARy ik . BRARIA AR AR &2 B2 KRR Python [5G 8, [HNIX 2 VP2 T SRRV 2L AL,
BIERE DR BE. FO7IR. BRSTERA LSS5 H A

B RFIRIR T ER 25K, 752 5 descriptors ¥, fiiA #4457

dictionary -- Uit — A SCHBAL, Ho AL AR BIA I A9 (. 7T PARALATRA __hash__ () Fl
_eq_ () JYERIMGR. E Perl i 5 FFHRA hash,

dictionary comprehension -- “y MLl 5X A0 P~ 0] TR AU G o B BT A B 0 3R IR 0] 45 R ) —
MEESYE, results = {n: n ** 2 for n in range (10) } FENK—PHE n B{Hn **
2 FOWRLET Y B it 2 )l comprehensions

dictionary view -- ‘FHLELE] M dict.keys (), dict.values () fl dict.items () IR [EIWIXTEYETR N
FHAE . EAHEHE T E D ESHE, XERE Y FHRSAER, EE SN A, 2
P M B o BRI, AT 1ist (dictview) . S dict-views.,

docstring -- SCRY VAP (o028, eRBEBLER 2 ISR — AU LR A7 P . EAEAUS AT
W 2, (BB R BT TAER . BRAERIRE) __doc_ J@iEH. T ERHTA
TN, DR X R A RO A RO B

duck-typing -- -7 R8 Jg—Fh g KIS, BIFAHEEE T R BAORH 2 A/ B EmMpE 0,
EHBRAS A EESUENE: (BRGNS T, MEREEN T, BaEEmENST.”) BT
SR U AERRE A, Bt RIS Al @ Ao i 2 SRR T RIS . M1 287 5 o0 il
type () B isinstance () fgill. ((HEVERNF-2EBRT DAME 40 28 & fE b e, ) MfERESR
F hasattr () s 2EAFP SRfE,

EAFP “KJFIHHRIFRI AR Y (P CHEE . iXFf Python 7 Fl RS 4 5 XS 2 (B 2 i s 10 B ol Jg 1 A7
TE, AR E RIS R I Pd RS 45 St R K EHE A try Ml except iHA). T
HARXF R NE BB LBYL WA, # UL T C G2 HAthiE 5 .

expression -- FiE X DK B FAMEMIEWEAIC. Ha)igil, —PNEBREFRITENTFEE. &4
FR. OBV BB R BRI RIEE, BIREER SR Bl —AME. 52 HAES A, Ik
B S M R s . AFTEA RN FH VE B U statement , Bl while, WRHUWL 28 T1EM)
[IE| STy

extension module -- ™ JERi DA C 5§ C++ 4S5 p9BiH, f ] Python ) C API 515 F 4.0 PAKH F ARG
B T2 H.

f-string - f-F45H 20 F £ B TP BRI I EE RN - B RS SR R
{HMIE ., 20 PEP 498,

file object -- SCAFRFG X AMEALTH 7] SO AP DA T2 IEMX SR (A read () 8 write () X
W77 o« AR AN AR, SCEXT G AT AR B SR SO, XA R B, st
iﬁiiﬂ?%ﬂ"ﬁﬁl‘tﬂ (FIanpRUERI A/ . WAFER X B, S5 USRIl Xt
R R R
S b A I SRS G SR IR = 2] SUPE, SR — R S DA U BRI E
SUBTE do ik, GBS R 2 open () BRI

file-like object -- SCAFIINS 4R file object F)[R] SLiA] .

filesystem encoding and error handler -- S H4e4uhi% X HH RALHLZS Python Ik M54 R GE RS
AR RG0S Unicode I 4mAtg =5 FE IR AL IS .

A B B G R b A ARIE R R I RS K BEAE 128 DA BT A 358 . 1SR e B G 4 =X TG
VARALIGARIE, W) API s A BE£5| & UnicodeError,

sys.getfilesystemencoding () #ll sys.getfilesystemencodeerrors () PRELA]#HE ¥k
RO R G i hg =X 5 R AL R

filesystem encoding and error handler ‘Z¥F Python JEz|IHE T PyConfig_Read () ERECEAECEN : 15
] PyConfig ) filesystem_encoding fil filesystem_errors Z ¥ .

2 Wlocale encoding
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finder -- Ry — PP LS AL loader X5 .

M Python 3.3 JRAFAE IR BU A Ak Lk 2 4% % BiLf sys.meta_path [#iff], PAKparh entry
finders Bl & sys .path_hooks ffi [,

LTS 0 PEP 302, PEP 420 il PEP 451,

floor division -- [i] FHUBEERE: 5] F & A BB BB A YA 1 FBUEREN RN ZE // . B
fn, F#kX 11 /7 AWITESSRE 2, M52 RSB EIERZERE 2.75 . {5 (-11)
// 4 4RE -3 X E -2.75 @ TFTRAGEIEEE., L PEP 238,

function -- BR%L T DA R FH 35 2R [ MBI —2HiEA] o 38 AT DA AR AN A 23 HFE R BRI T
¥ . 59 Wparameter, method Fi1 function 277 .

function annotation -- FRECkiTHE: BI41XT B E0E S 80 B{E B annotation .
PRAR I T2 242 = - BlnPA R B2 1 int SEOFHIHR E— int {E:

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

PR AR TE R I AR UL function —5

% W variable annotation #1 PEP 484, F Ak T IINfE. 533527 annotations-howto DA T f## f bx
R RS B

_ future__ future 1&4), from __ future_  import <feature> f§/~4iiFan{di fF1E K K Python
B AT AR E VB EAIE R GR i3 4 piiE . _ future WIHCRYICSR T A RERY feature B
{H. JE A BTHRIF R ILAZ BORAE, ARA] AR B IO AT B e DO B E S P A B
B (BE) FEATH BB

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

garbage collection -- B3Il FEHBOAN LR T AN AFZS R A2 . Python S i1 5 | HH B — S RERS A6
DFIFTBAGERS | T B GER LI B KA TR B« AT RAGE T g BBk s il S Bl ficds .
generator -- /)% 2% 1% [B]l—A>generator iterator IR EL . 'EHERFMBG I FERE, A SETHAE yvield
FIRA A — RV LS for-TEM I BT next () BREGE—RKEL.
TR AR R A, (EAERE LS OL T T R4 £ B2 K E . WERFFEIHRERBAEE X,
o AR DATRE B S
generator iterator -- ZE RS EACE generator BRI .
BA> yield LUGBFEHFEAIE, ICEYTI A EPITRES (AIERHZRMHEER vy i56)). 4% £
B R BV, ELNEFFALEARLE YT (X5 8 T ER KT AR 04388 B E 2 SR ) .«
generator expression -- /LRI RE X R FLEAARRBA. BHEERLG T EREX, FHRE—
A~keyword:/for FA), LT —MERAL R, JEEIA-A[ER keyword:/if T4]. AR AGFREAX
2 RANEREUE N — RIE:

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

generic function -- {Z R S A [ 9 S HRY S BT (] 5 1 1) 224 eR AR BT ALISCA R 8. e VR T IR & vl R 52
SRR AN A R B WA~ S B

g2 Wsingle dispatch R1EFES<H . functools.singledispatch () HMfigs A & PEP 443,
generic type -- {2 W[ ZH{Linpe; EEN 1ist B dict XFER) Age. TR ERF HUEA.
WL S 2R 54248, PEP 483, PEP 484, PEP 585 fil typing fiik,
GIL 3: [ global interpreter lock ,
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global interpreter lock -- 2 JSyff BEZT BT CPython fEREL T R B —FbILAR] , PR [l — i 22 A — A 2
FEAEINAT Python byrecode, MALHITHEE BEEXT SR (f13F dict FEBNERA) HMIF LU
ke 4x ik T CPython SEE. 2 B8 MR AR I B (AR 4 2 RIS AT BT 68, AR DU 4
PETAEZ A PRES BT

AN, SRR B B =07 PR T R IR AR T R TR AT VT SR A 2R 55 G s 4 e A SRR
GIL. BtAh, FERAT VO Bttt B Rk GIL.

PAFEMAIESCEL “AAR A B MR (RELAEANRL D L8l ) % 1A, b7
L AR P RE A2 B . RATIAK, el PERR M S Ml R AR R T g Jx . A4
IAEsr A

hash-based pyc -- J& WA pye 57X Y 5 ST W A (1T JE B I 16 T30S 1) oA ff o HCAG 308 e v 21 1
ZAE . I pyc-invalidation,

hashable -- n[Wy 4y — /N3 G2 e A (B A0SR AE LR dy N R B, i pcl e A (B R EA
__hash__ () Jiik), FFRIDARHMX RIEATHE (ETRERA _ea O JiR). ISR SR AL
AEAT MR RIS A (L EU R S5 5R A ]

AT PE CERERT SRR D T SR A A LB, DR Ry B 2 ) A N T I AL

KL %L Python HH R FIAE PN B X R HR @ P i AIARZE A% (Blans) ek ) ARG S: A
Az (BIAnTodiA frozenset) (4 EATIICE ARG AT A @ AT EA I . H P @ SR SE )
MG BRI T . BN E—EAME (RIS HCR), BN Er A ek
TENMW 1d ().

IDLE Python 4T A 527 > FRHE . idle S Python i A AT PR ) HEAS G i 2 R APORE e R

immutable -- AR HAREEEAXIG . AR QAT FAFER AT, SRR G RERY
AL o AR — DA, WLTETEFT AR G o B AT ITE TR 2 S A (A T
TR, BIAnPE A a6

import path -- S A¥fE 2 E (B34 2 458 ) AR5, SPEEEpath based finder I RATIR
FAHR. FEFAR, WAEYFREERKE sys.path, EXFRHBERFERITEER H EHAM
__path__ J@k.

importing -- § A 4— MR Python U AE N 75— MEH Y Python AU BT 6 T Y A -
importer -- SAZY FHITMBBIRATH G WX GBEE T finder & T loader .

interactive -- 23 i, Python f— P32 B MRS , X ERERTT ATERFREAS AT T i ATE R FI 2k,
RIGS BT E RS R . R ERASENE N T ES) python (WERAMIE, &0 AMITHEL
) 32 3 B AR R TR BB o XS IR A EUG A ASEA R A EL  — Ah IR A R = Gl
& TR “help(x)”) «

interpreted -- fiFFE%! Python —@MREALIE S, SZMXARHIFAUE T, RIAME IO d T 575
TS A FATAE T 22 A B ROm .  CT MR35 R SO ] DAL Bz A7 i A 4 (2 X B T AT SCPF s
1o MEREANE T 0w FA Mg 3 205 5 E R AT AR R, (R R E e EE. =

Dlinteractive,

interpreter shutdown -- fi#RESS JePH 249 TR S I, Python fFORF 8- HEA —NRRIRIZFT B BOH B 40 B
BUFAHE M REFEIR, BIABLERAILS P B N TS S5 . EIR R Z WA DIC S . XA
S ST e 5 | L ARG T e R PIB BEATI IS T RE B B Ah s, IO
B R IRC ATA R (8 DL 017 PERTHR s AL i 45 ) o

FRREAR T Z I 2R N main_ BOREITEATH A 58 AT -

iterable -- WIZEIOH R AEGHE I HL AL FUTRORTR . TTRE RO 0BT L B AT 1167 (I 1.,
str Al tuple) DR SELEAEFFIRABI dict, X Fa & DUGE ST _iter_ () Jist2ss
T2 ) __getitem () FYEMIER HE LIME.

R RBT 1 T for PRFRLA KV 2 HAb T 2P FIIHTT (zip O map () ...)o H—Av0]
BRI NS EAL BN ERE iter O I, BERRIZMEIENLS. XMEAEEH T0E
AW . M AREAR S, AREFE AT R iter () 8 3 CAHEAXTS
for WA NIR A SHALBIARLE R, QU — NIk AR fy 44 728 B ADRAE RN R IR AF A SR . 2

Witerator, sequence DA} generator
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iterator -- (U2 HIK IR —IERBINRMA S, EERHEREEN _next_ () H¥E (B HALE N
ERE next ()) FFBAR BRI 24384 50T N5 & stopIteration 4. FiX
AR R 2 P BRI AR, RS next_ () HEHSFIKE| %K StopIteration
. EREUIEA __iter_ () HEMRRENZERINSEAH Y, FE R0 E w2 %
X5, g FHM TR S E AR G — RGNS IR S 2R EE A A
WA . gt (BN List) FERERR AL A iter () BMEECETE for PEERH B IR
S AN B AR o QSR AR DL AR 2 26 AR 2R I £ 3R [mIAE 2 Bk AR A R R R [
—IEfRARN S, HERRE 2 DR
25 B typeiter.

CPython S:BI4NYi: CPython (%A% — W HEREE X __iter_ () EK.

key function -- SRR G oK B PR RS B BR A, 2 REAS 0 ) 1 T HE P ECHR LAY (B TR R 5. i,
locale.strxfrm () WA M — T A E DIHE R 2058 RO HERA B -

Python W ¥ 2 T HAR suvF B8 ek BOk #2 H e R 9 HEOZ 8 1 7 e HPh 46 min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA
M itertools.groupby () .

A AN R 2R, BN, str.lower () FETW DARVEZS K/ INEHEF IR 5
Hb, BERER AT 1anbda FAARAIE, iUl lambda r: (r[0], r[2]).iff operator
B R AL T =AM R A & 25 - attrgetter (). itemgetter () flmethodcaller (). iEEE
ATHE 5 PASRERRI AN A5 4 o 500 7 9

keyword argument -- o8558 2 Wargument,
lambda tH—> B lexpression F4 B2 NIBEBREL, FBNSTEV B8R E . A% lambda bR ZL) F)¥E

N lambda [parameters]: expression

LBYL “SefF/aBkiR” MBS . XU o S KA SAERE T IR ] sl 4k 2 mil e s U e i fe 4411
SRS S EAFP I O H, R RO KRR £ 154

T2 LAY, LBYL X33 “&F” M “BER” ZRIEAZAES K. flan, PN
if key in mapping: return mappinglkey] A HEH FEMEEIED 5 HMLFE N mapping
HRERR T key T H S . RIS AT I B ek 0 EAFP 7 SOk fig vk .

locale encoding -- i 75 DXJH 4k X 7F Unix |, ©J& LC_CTYPE 155 KW 4a ik . &l DA i
locale.setlocale (locale.LC_CTYPE, new_locale) ¥iXH.

7E Windows |+, ‘Bx& ANSI RS TL (il 40: cp1252),
locale.getpreferredencoding (False) W #% [ RRBUE T Kiggm g =,
Python {ifi Ff| filesystem encoding and error handler ¥ Unicode SCA%44 F1F 5 ER 3044 22 AR T 640

list Python [N E[Y—Fhsequence, BINHHHNR, (ERERMITHAMLE S P BAmIETERES R, FATITF
TR RYINTAISZ 2N O(1).

list comprehension -- 51 i3 AL F7 51 b 1) e BUER 73 J0 3 3R I 45 2R 8 Ry — P R H k.
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] K —
A~ 0 3 255 FE I A /S PERI RO B A7 (0x.) g%, Hodh 16 T2 AIERy, AnsRAEHE
range (256) FHFTHICREP YA,

loader -- MIEZS A TTMBBIIPXTZ . B E L4 Lload_module () B k. MEERE T H—
A finder 18], PGS PEP 302, XfTFabstract base class W] 2 Jl, importlib.abc.Loader,

magic method -- AR Jj ik special method {AEIE 6] i .

mapping -- Wit —Fp SR R A R OIF L T Mapping 3 MutableMapping 4 528 i BT B E
HHERERNN SR, WENEH TfFE dict, collections.defaultdict, collections.
OrderedDict PAJ collections.Counter.,

meta path finder -- JTEARAIREY sys.meta_path W48 R BT Bl finder. JCEE R A R AR Spath entry
finders FEAERFRIAFFAFALF -

5% importlib.abc.MetaPathFinder T fRICIARTA Hoas T SE I 71k .
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metaclass -- JLH —FPHTAIEZAE. Ke LEERL . RFEMMBEINNE, joRimTiHEz Lk =14
SROTREA N S . T ) 0 R ARG S AR i — A BRIASE . Python A4 2 Ab 78T
AIPABIE E 8 o2k, KB F PRI A TR X A T, (HY SR By, Jo38 T ke K
g?ﬁﬂ;é{ %TZME,?&H?T}E%E%T»EEUElnn TR A rE . R a) 8, L), AR
A 24T

T £ ¥ % I, metaclasses.

method -- Jjik FEFSPITRE I eREL. ARV RIZ I LI — AN B MR 5 2RI 4
VERHE— A argument GRE G4 H self). £ W function Finested scope.

method resolution order -- J5 i fRBTIGIE i2 MRAIT I 5l 2 2 3R A O3 s 8 3R A P BL 2 BT F B9 S S I
A A Python 2.3 iy 1 fEHE 2.3 JGE Python fE#HT#F BT FHAH & BRI -

module XS5 Python fURS Y —FHEH LR AL, AATHEAT ML B fiv 44 25 (0], A4 4R 78 Python X 42,
R n] il s importing #AEREMZLE] Python .

5 Wpackage.

module spec -- Bl — a2 25w, HPh s AT g M X AFE. & importlib.
machinery.ModuleSpec LM,

MRO Z: [ method resolution order ,
mutable -- WEXF G PN RA DATER id () PRAREREE I E I T BB BUE . 535S Wimmutable

named tuple -- H.# e8]l ARify “HAZITH” ol {l TAEMAOK Houd, FHHHERRRIRGTREREH N 4
PRIBHEARDT PR EE . ARAY I Bl a0 m] BE A e M

ALENERPETHA LA, 04 time. localtime () Flos.stat () BIRIHE. H—0IT %2

sys.float_info:

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

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

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

True

Fe B4 e R EIEE (B0 ETRBT) oAb, B IR I E L E U tuple 4k
ﬁ%%X@%?&E@ﬁﬁ%@ﬂ@o KRRV AT TRE, o &M T) K% collections.
namedtuple () g, J—Fh IR ETIMN-—F T 95 sk N & 2 A e %A R E N k.

namespace -- nn%';flﬁ] iy 2SR AF O R BT« i S el R RN B, I8 X8R P i
20 (TEHTEZN) . g 2 lE s By 1y 2 i SR SRl i, % builtins. open
5 os.open () AL H YA A4 2 ER XAy o v 2 ] o 1 BF A AR S IR R AR 45 Bl
ﬁ%%ﬂiﬁ‘@*ﬂjéﬁ%@ 54N, random.seed () B{ itertools.islice () XFEEHH T X
R SRl random 5 itertools BB HISLELA .

namespace package -- iy 44 {4 PEP 420 ir5| A B —M U8 FVE I &2 package , fiv44 25 [0 0]
PASA SR FoRm Yy, g )y s\ Sregular package ANIa), A EATRA __init_ .py Xff.

FHA[Z Wmodule ,

nested scope -- [IREE I 75—~ & BRI NG A BIRE S . BN, 755 —REz W E LH R ET A
SRS R, R REE RO SGE AT RE TR R R R SRS A2 R T i
WZEHEL. 20n, £REENESIERT 2R %50 . @il nonlocal XEFH AAFE
ASNEAE 3

new-style ClaSS -- WA X T H B e N T A X R B X IHARIE . 72 555/ Python it 4%
U B UL RES [ 1) Python B iy o8 R IEAEME, BIA0 __slots . HRFF. FHAEJETE.
__getattribute_ (). EHEMFSHEE.

object -- %} 4t (LA HAIRGS (JBMEefE) ARTIE XATHh () B9EdE. object 2L i new-style class
e TZ HE A
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g, —Fpal A& R I Hb 6 T 19 Python module, MFEA T i3, A __path__ JEHM
Python i,

Y2 Wregular package Flnamespace package .

parameter -- JBE5 funciion (BJ73%) & LHMIaA S, EH8E RO DA Z B — A argument (BAERE
BT, 210%%). ALMES:

o positional-or-keyword: {7 BN IEET, 8 — DT PMENIZ E 40 8 AW DATE R X 48 5
BARES . X EEINWIESRAL, BIATT R foo Fl bar:

’def func (foo, bar=None): ... ‘

o positional-only: {UFRAIE, 82— HABE A E L AMSE (RO B IS 0] e R E0E
XTSI EPENZ G / FRRE L, BIAN NI posonlyl F1 posonly2:

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

o keyword-only: {{BRCEETF, F5&— 1 HEGH M K TFE AN SE (R EF ISl A
PREE LIESF) R & AW A B S sUEfE 2 N AL B2 2 Bi—A * K X,
BIUN R TATHY kw_onlyl K11 kw_only2:

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

o var-positional: TSN E, 15 W] DARAE — AME BRI AL E S EH B 5 (BT HeAth
ESEHZWNESHZ)G). XMESTTELEESAREIME * ke X, Bl N args:

’def func (*args, **kwargs): ... ‘

o var-keyword: WJABCEETE , FEE A AT B AR ST SH (MO A B S 085210 X
HESHZ)G). XMIES RIS AN ~* K E X, Gl EEr kwargs.
2] DARI I8 PTE RS EL, HnT DA HEEEnT BE S 4038 i BRIAE
W& Wargument RiIEFSZH . SR EESH X BIPHHE LA, inspect .Parameter 25, function
—35PA S PEP 362,

path entry -- Y42 A 0 import path WP —NBQALE, S¥ipath based finder I A FREE T AR,

path entry finder -- J#E A AR T — 1T X L H sys.path_hooks (Ripath entry hook) i [n]
[) finder , MRS REE L parh entry Fe g FiBEHe .

#5%% importlib.abc.PathEntryFinder PA TR A DB AT SEH &N

path entry hook -- B4R A V8y1 — B al A HIXS 42, L6 HTE AN & 45 & path entry H B 1) 15 0
WM sys.path_hook FFKiR [l—A path entry finder

path based finder -- J& BRI AR BOARI—FhLsé 12 £4%3, AIE—"import path WA

path-like object -- JEFERM G AF— N LHREH LS. BELXNZ LR — R ERER str
B bytes X4, BAPLE— LI T os.PathLike PN L. — L HF os.PathLike
PSS R AT @S os . fspath () REHEEIR A str B3 bytes BRI RGEHAE; os.
fsdecode () fll os.fsencode () HI#E5 5 RIMIRIRAT str 5 bytes KRB LEIR . X5 2
i PEP 519 5| ARy,

PEP “Python 452" BT . —> PEP g — it SCRY, JHE ) Python #1 KERMAEE L, BiH
R—A~ Python /1) i Rp1E K HoF s iZiT Bi. PEP [ 214 $EAHAE B 1) 52 AR AR R4 DU 1 B
.

PEP [ {48t BB R P S, WAL DO R DR 153 LA B R A 25T A Python BT HRLSfE
G5 SR R . PEP IAEE G STAEAEAE I TR L0, I RCREAS [ B AT A SR o

%} PEP 1,
portion -- {5} A4~y 2 2 A A B FSRINSCIFEE G (BT RRAFICT —A> zip SCPF) . HARRE S
11, PEP 420,
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positional argument -- {3/ & Z %t 5 llargument .

provisional API -- £ 5Z API 25 APL 595 A B HERRAE bR PR 1 0] g e s ARk 2 S B FH m ez 11
BRI DEE A2 TAA MR, B HZEHRCE €, w0 REHEA% O I 4B i A b EE )
THO T AT EARE TS (R EFEARZE ). WM ESOFRSHREIET - UF AP
A BT AT [EH ) E SR B B A B A ] BE 2 X AR -
RIS Z X APLEL, 105 AN BBl G R T 27— AR AT B SR A
R R BB Se 2 R B —Fh ) J5 A A R Y T 5 .
XA A R SRR E FE RSN W O, N BT A R KA T BRIE IR . 1R WL PEP
411,

provisional package -- 8[54 Il provisional API ,

Python 3000 Python 3.x %A B £k IR (364 FAENUA 3 10 BAT BB TMIRIIHIRREE (L T ) o
LA S “Py3k”

Pythonic 35—~ B BB — Ee AU B 9% 21 T Python 15 5 5 i B0 MASFIEELS WA B4 Hifth i =
1 A ke SRS . il 4N, Python BYHS F KAS 2 £or 1BEA)AEER MM I — A ] 2 A X S
MIFTA TR . 2 HAME S RA XS5, A BGR Python i A B & 8848 H — 8071t
B

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

TR R, FY 3 745 B Pythonic 7 52 X FERY:

for piece in food:
print (piece)

qualified name -- g BB — D PAS S RAFR, SR MBI 4 R Ve S iz vhog U2,
%%@‘Zﬁ&ﬂ‘] “PRARY, MOCE WL PEP 3155, XTI R R RERIZE, BRESBFR GRS 45—
e

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

>>> C._ qualname_

IC’

>>> C.D.__ _gualname_
'C.D'

>>> C.D.meth. gualname
'C.D.meth'

295 T 5 A, 7R & AR AR IZA R DA S R B B4, S H a1
A4, Bl email .mime. text:

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

reference count -- SIHIVFEC X RrE X R E5 AR . 24— DX RAG5 TR I, o B ot PR
WORERC. 51 AR Python CRIICHLEATRATTILY, (' RCPyhon S A KEHIEE. sys
BHE LT > getrefeount () B, R 0TI B RGR I REE X2 5 | 4L

regular package -- TR X4 M Kpackage, BIANEESA —4 __init_ .py SRR H R,
2 Wnamespace package ,

_slots__ —FETEIRNFRRY A, Gl ad FUSE A W] SR L SF X SR F R BRSO MR AT A AR
BIARGAT, (HAHEH I AIARTS) , SRl R AR RS DL R R, BIAIRAE 77 14 B AR
7, HHH AP REES).
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sequence —ffiiterable, B HFEN _ getitem () FRKIT M BRI TER TR, FF
EXLT— A REFHIK R len_ () Jik. WEMNTFHIZEEIA 1list, str. tuple flbytes.,
WEER dict ¥ _ getitem () Ml__len_ (), EEHI/HETFEGMIET, HAE
AR AT R A immutable 5g AEEEEL .

collections.abc.Sequence IR HBEL T —IPHEEEFWED, B __getitem () M
len_ () ZANNEINT count (), index (), ___contains__ () fll __reversed_ (). I

AR LKA AT AR register () 3 BaCHIVEN.

set comprehension -- 41X AbH A ATERT S PR A 80 U R IR I G5 RE G —Fh Bk
5Y¥E, results = {c for c in 'abracadabra' if c not in 'abc'} BN FEAEHE
& {'r', 'd'}. &N comprehensions,

single dispatch -- ¥i53jk —Fifigeneric funciion 73 JRILA, HLBREET SRR LS o

slice -- YI )y 5 HAL S T HFE sequence {—3 40X 5. VI )&l o R hrbsic k0, 7 11
BHILNAE B0 ReEis, filll variable_name[1:3:5]1., H¥E5 (FHR) FricdeE N ERHE H
slice X4,

special method -- }¢5% Jjik —Fp iy Python FasXiH M 5%, FIRXT A SR PA TR & B/ B Qn A I <5
& RIYER AR E AT RIZL . FEIR VA S0 2 L specialnames .

statement -- {54y EAEREFEL (— UG CH) LR, —AIER)A] DR expression SN
A REEFHIGER, B0 1f, while B for,

strong reference -- 5 5| Ji|l 7 Python [) C API v, 55| H @4 ARea 5 | F AR BTiA R 095 1 . 18
G IS Py _INCREF () SRRBCES | TIAEM RS I At py_DECREF () KB
HE .

Py NewRef () MBI T-BIE—DXTRAVIRT | o W, SRR I FA T ] 0 /E A e 7E
%55 M FJHH py_DECREF () eREL, PARESS] A

Stz fborrowed reference.

text encoding -- LA HHIS#E X, ¥E Python 1, — F£Fd 2 —E Unicode UH% & (FEF M U+0000--
U+10FFFF). N TAHEESUEH — DT, EREGIT I —B 7.

B DFRFRPIMER — D FAFINGAR N ", T T8 P B B P AT R
E%??o

HEMARERSCAR T Hldds, EAEENA” SCAR GRS,

text file -- SCASCHE —FhEES B2 str X5 file object, 8 H— > SCAR SO 5L B S 17 0] — A TH] [) 717
FIEHR T I B B A Bllrext encoding, SUAR LA B AL 3G ASCARL ("o 5 'w') FTIFHSCHE.
sys.stdin. sys.stdout VA io.StringIO HSEMI.
TS Fbinary file T fRREVS IS F 5 A3t 2 1 XX S .

triple-quoted string -- =513 ¢ fFH RS S AMESNES (7)) SERSS () HFEAE. BIIED
e LS E RS H 9 SRR A AR R, HEG2Z2MMHL. BN iREFZA R N
TR S FRE SR 5, I BT DA 271 JO R 0 F AT . FE 'S SO AP e R 51 4
M

type AP E—> Python Xf 4 J& A2 M2 MAXTREREA —Fh2EAY. BUHHEXTRMZEAL, AT AR
B __class__ JgM:, U2t type (ob)) EIRHL.

type alias -- JRB 4 — AU [E] ], A7 ORI RURE A 55 AR HAT o
KRG A ERE R R 22/ Bl

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

AT DA R g e
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Color = tuple[int, int, int]
def remove_gray_shades(colors: list[Color]) -> list[Color]:
pass

Z 0, typing £l PEP 484, H g% ib I RERY RGN A .
type hint -- RBEfR annotarion JAF R FJEME. BRBINIES SGR FHE TS E PG

RAUHARE TR I, Python ANEOREZME, (HHA SRR M THEME , 77 AIHip) IDE sC
R SE .

SRR KB R B BT A typing. get_type_hints () KM, {HEHAE
BN LA,

Z )l typing fil PEP 484, Ayt i) RE R A4 -

universal newlines -- i H#t47 — M RSO T, KA R T RS AR A T45 ARG - Unix A1
ZERZ05E "\n' . Windows 25 "\r\n"' PAKIHIK Macintosh [JZ)E '\r'. I, PEP 278 #11 PEP
3116 fll bytes.splitlines () T ¥ £ HEULH.

variable annotation -- bt WAS E BB W annotation.,
FEVRYEAR SR SRR, T RERE A (A

class C:
field: 'annotation'

A EAREE WO R 23w s BIANA AR B int JERAY(H:

count: int = 0

AZ FEARYE BRI TR fif PR I annassign —5 .
Z: W function annotation, PEP 484 1 PEP 526, H. 9 4R T IkIhEE. 3127 annotations-howto P4 T
i e A P B A S B

virtual environment -- JEHEABE —FoR PR BIR0IZATIN BREE,  FevF Python J PRI, I AR P 7E 228
FIFF2K Python 4 R & T4 81 45 L2 TR Python BLIRRFE 69770,
HZ L venv,

virtual machine -- JEIPL — & 5¢ 4l 1 B0 € AL, Python [ SULBIL AT PR T =7 45 ) 4 3 v FIr A Jl
W) bytecode.

Zen of Python -- Python 2 i 51|t} Python Yy 572, 47 W) TBLAR 5 (I RHIA = . 20 LA
N WHERZ AR RFF 1 # A" import this”,
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APPENDIX B

i AA

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

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

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

B.1 Python IC#48Y kL

AHARZ X} Python 157, Python AR F Al Python SUHAT TR, [ Python JACAS /) % F) Misc/ACKS 3¢
PFAIH T3 Tk -

AT Python #E X (i AFNTTHR, Python A4 7 Mt €1 SORS——HHAMRATT!
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appeENDIX G

7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 2 # AT EAHL R 5T 4 (CWI, L, https://www.cwi.nl/ ) [#) Guido van Rossum J* 1990 4f
KW, YER—TTM ABC FiE & A . /48 Python A5 T2 ok B HA ATk, Guido {752
HETEE.

1995 4, Guido 7& ## B W BY B R B wFsE 2+ 5 (CNRI, I https://www.cnri.reston.va.us/ ) k% fhyE
Python F/)TAE, FHHEARHE LA T2 A

2000 4 H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com 207 T BeOpen PythonLabs [#{A . [&]4E+
H, PythonLabs [#] A\ %%%] Digital Creations (&) Zope 7] ; U, https://www.zope.org/), 2001 4, Python %R
{4425 (PSF, I https://www.python.org/psf/) B3z, X &% AHH Python A AR =B A g1k
EFIHZ, Zope 1~ HAE e Python FR{FE G Ly BEBI ML I o

A 1 Python HUAHRIETFIRRY (A KITYRAYE L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL A1 TREL TR MRAE I

RWAE | RBE Fh FEE GPL #%& 7
09.0% 12 | n/a 1991-1995 | CWI =
138152 |12 1995-1999 | CNRI P
1.6 1.5.2 2000 CNRI w
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF Pt
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF v
22 REE | 2.1.1 2001 24 | PSF =

1Efif:  GPL ARAIFA MR Python 7 GPL N %Afi. 5 GPL A[H, Jirfq Python ¥ R UEAR i 070 K 1B 2k
JERRCA, e TR T SR . GPL AR 114 ] UEGEFS Python W PASHEAE GPL N &AM AYE 4,
A HHERVFRIENATT.
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S ARZAE Guido 55 R TARRSMNESE IS, (XL A N AT BE .

C.2 FRERs{ LAE 5 A Python BYZRFRF0ZFRMF

Python AT SCRS ) 1 V7 RT3 BT PSF 4 7T 1350

M. Python 3.8.6 JFH, ST IIZRH. HlEds SREA AT R EGE PSF VEITHIUAIE 4 % BSD # T 19
L AT

FE 4 EAE Python HEHFRAERET AR F AT X LBV AT & SRR VAT 2 N AU — 5 H . A RV
AR SE RS RS TN T A a9 78T 57530,

C.2.1 FF PYTHON 3.10.16 &% PSF ¥Fo] il

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

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

3.10.16 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.10.16 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.10.16 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.16 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—~to Python
3.10.16.

4. PSF is making Python 3.10.16 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.10.16 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.16
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.16, OR ANY.

—DERIVATIVE

6.

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material.

—breach of

7.

its terms and conditions.

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

8.

third party.

By copying, installing or otherwise using Python 3.10.16, Licensee.

—agrees

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

C.2.2 F§F PYTHON 2.0 fj BEOPEN.COM #F e[l

BEOPEN PYTHON FFJ5 4 A #3045 1 i)

1.

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

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.

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.

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

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

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

by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at

(N gkze)
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http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

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

C.2.3 FF PYTHON 1.6.1 § CNRI #F o]t

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

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

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

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

CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

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

(N oiaRs:)
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does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

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

C.2.4 HF PYTHON 0.9.0 E 1.2 ) CWI #F o] #ipiY

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

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.16 DOCU-
MENTATION

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

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

C.3 WrRERfFa91F o] S5 35

A2 Python ZATHH RIS =7 PAFRIVFRTRIBOINE B, %308 FUR A 8 B HL R R A .
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C.3.1 Mersenne Twister

_random B ET hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html "~ ;)
1. AR 2RI eI (F)

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

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

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

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

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

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

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

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

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

C3.2 EfEx

socket fEHEH T getaddrinfo () Ml getnameinfo () ZRE, BT WIDE i H A
PB4 hitps://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

(T UgkEE)
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notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.
3. Neither the name of the project nor the names of its contributors

may be used to endorse or promote products derived from this software

without specific prior written permission.

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

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

C.33 RLEEFIRS

asynchat fll asyncore fHE & PA R EH:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

C.3.4 Cookie &1

http.cookies FizRalS DA H:

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

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

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

C.3.5 HiTERR

trace HHALE AT A

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

C.3.6 UUencode 5 UUdecode F#§

uu AL DA R

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.

(CFgkzs)
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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 iZZ =R A

xmlrpc.client S DA FEEH:

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 1is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

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

C.3.8 test_epoll

test_epoll MR FAIFAEM:

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
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the following conditions:

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

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

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

C.3.9 Select kqueue

select BT kqueue 42 415 AR HH:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.10 SipHash24

Python/pyhash.c {64 Marek Majkowski’ X} Dan Bernstein ] SipHash24 2 ¥ESEH . ERAEPAT
—=
FEH:

<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

Q)
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all copies or substantial portions of the Software.
</MIT License>

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

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c XML T C K%L dtoa Al strtod, T C AUN BEAUE AN A7 5B 2 [ 640, BIR
£ H i David M. Gay 445 1) [] 45 30 H HIZ SCAFERTFE https://web.archive.org/web/20220517033456/http:

/lwww.netlib.org/fp/dtoa.c 151, ¥ 2009 4 3 H 16 HK:ZR B AR IG ST & DA RACHITEA] 7= HH:

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

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

* % o

* % o

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

* % o

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

C.3.12 OpenSSL

WERBEAERGEN ], W hashlib, posix, ssl. crypt BBR{ii/f] OpenSSL A mPERE. BLAh, EH
F Python [j Windows Fll macoS 234 /7 i fE {4 OpenSSL FER#5 UL, BrLAfESLAR B T OpenSSL ¥
FIUERFE DL

LICENSE ISSUES

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

OpenSSL License

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

*

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

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

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

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

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

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

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

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

Original SSLeay License

* % ok X % ok %

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

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

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

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

the code are not to be removed.

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

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

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

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

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

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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.

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

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

BRIAEMEN ——with-system—expat BB THE, 50 pyexpat 4 AR M5 expat YR DAY

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

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

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

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

C.3.14 libffi

BRAEGE ——with-system-1ibffi U THH, I _ctypes ¥ ARt libffi JHAYFE DMK

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

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

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

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

R ARG EAR PR 21ib AKIFTFC R TH 8, W 5 zlib SRR 7 VORI 2110 4 :

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

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

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

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

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

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

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

C.3.16 cfuhash

tracemalloc {§i [l Z M S IR AL 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)

(N gksr)
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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

AR ——with-system—libmpdec Bl E THZEE, &N _decimal FEEHELE F S libmpdec JE K #2
DURE 7Y

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

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

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

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

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

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

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

C.3.18 W3C C14N X EH

test LAY CI4N 2.0 iR 4E (Lib/test/xmltestdata/cl14n—-20/) $E2HLEH W3C Mk https:/www.
w3.org/TR/xml-c14n2-testcases/ FHARYE 3 55 BSD ¥4 Wik & 47:

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

Q3]
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(£ L£50)

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

C.3.19 audioop

audioop FLHLH I T SoX Wi H ) g771.c XA EAACAS . https://sourceforge.net/projects/sox/files/sox/12.
17.7/s0x-12.17.7 tar.gz

BRI Sun Microsystems, Inc. 7 fit - Al (R IC RN ML BT o J1T PR DASE DU sl 8 i e
R JCAA 2 o

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

ALY Sun JEACRD A B B R 324 B Sun Microsystems, Inc. WA X4 HhBh A . HEES .
1B P B 5

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

TEALAE B Sun Microsystems, Inc. 35AN X AT A WA a5 130 462 2k s HADERR ARG . TR 42 0 A G
LR E T, HIME Sun SRS RE & AR I .

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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JRALBTA © 2001-2023 Python Hff Bk 2. DR B AT AR

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

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .
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JEF
..., 51
-2

command line option,5
$APPDATAS, 34

2to3, 51

>>> 51

_ future_ ,55
__slots_ ,60
HHRLE

$SAPPDATAS%, 34
BASECFLAGS, 26
BASECPPFLAGS, 25
BLDSHARED, 27

Cec, 25

CCSHARED, 26

CFLAGS, 2527
CFLAGS_ALIASING, 26
CFLAGS_NODIST, 2527
CFLAGSFORSHARED, 26
CONFIGURE_CFLAGS, 26
CONFIGURE_CFLAGS_NODIST, 26
CONFIGURE_CPPFLAGS, 25
CONFIGURE_LDFLAGS, 27
CONFIGURE_LDFLAGS_NODIST, 27
CPPFLAGS, 25,27

CXX, 25
EXTRA_CFLAGS, 25
LDFLAGS, 25, 27
LDFLAGS_NODIST, 27
LDSHARED, 27

LIBS, 27

LINKCC, 27

MAINCC, 25

OPT, 20, 26

PATH, 8, 14, 30, 32, 3740
PATHEXT, 32
PROFILE_TASK, 19
PURIFY, 26
PY_BUILTIN_MODULE_CFLAGS, 26
PY_CFLAGS, 26
PY_CFLAGS_NODIST, 26
PY_CORE_CFLAGS, 26

PY_CORE_LDFLAGS, 27
PY_CPPFLAGS, 25
PY_LDFLAGS, 27
PY_LDFLAGS_NODIST, 27
PY_PYTHON, 41
PY_STDMODULE_CFLAGS, 26
PYTHON*, 46
PYTHONASYNCIODEBUG, 10
PYTHONBREAKPOINT, 9
PYTHONCASEOK, 9
PYTHONCOERCECLOCALE, 11, 18
PYTHONDEBUG, 5, 9
PYTHONDEVMODE, 12
PYTHONDONTWRITEBYTECODE, 5, 9
PYTHONDUMPREF'S, 12, 20
PYTHONEXECUTABLE, 10
PYTHONFAULTHANDLER, 10
PYTHONHASHSEED, 6, 9
PYTHONHOME, 5, 8, 42, 43
PYTHONINSPECT, 5,9
PYTHONINTMAXSTRDIGITS, 7,9
PYTHONIOENCODING, 10, 12
PYTHONLEGACYWINDOWSFSENCODING, 11
PYTHONLEGACYWINDOWSSTDIO, 10, 11
PYTHONMALLOC, 11, 19
PYTHONMALLOCSTATS, 11
PYTHONNOUSERSITE, 10
PYTHONOPTIMIZE, 6,9
PYTHONPATH, 5, 8, 37, 42, 43, 46
PYTHONPLATLIBDIR, 8
PYTHONPROFILEIMPORTTIME, 7, 10
PYTHONPYCACHEPREFIX, 8,9
PYTHONSTARTUP, 5, 8
PYTHONTHREADDEBUG, 12, 20
PYTHONTRACEMALLOQOC, 10
PYTHONUNBUFFERED, 6, 9
PYTHONUSERBASE, 10
PYTHONUTFS, 12, 38
PYTHONVERBOSE, 6, 9
PYTHONWARNDEFAULTENCODING, 8, 12
PYTHONWARNINGS, 7, 10

TEMP, 34
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/\ ——enable-shared, 21
abstract base class —- % #%, 51 ——enable—-universalsdk, 23
annotation —- AR, 51 ——enable-universalsdk=SDKDIR, 23
argument -- %%, 51 —-—exec-prefix=EPREFIX, I8
asynchronous context manager —-— 7 ﬁ‘ -h,5

T XEEE, 52 ~~help, 3
asynchronous generator —--— B %4 p e, 52 _F’S
asynchronous generator iterator —- & -1,5

¥k KB RE 52 ~J,8
asynchronous iterable -- § # 7 # & % -m <module-name>, 4

%,52 0,6
asynchronous iterator -- RF¥H %R E, 52 -00,6 _
attribute —— J&&,52 ——prefix=PREFIX, 18
awaitable -- W &fExf£, 52 7q’2

_R’
B -5, 6
B -s,6
command line option,5 -u, 6
b -V, 5
command line option,5 v, 6 .

BDFL. 52 —--version, 5
binary file —- k%] Xf, 52 W arg,6 o o
borrowed reference —— fAE| A, 52 ——W}th—addres§—san1tlzen
bytecode —— FH, 52 —--with-assertions, 20

. . ’ —--with-builtin-hashlib-hashes=md5, shal, sha256
bytes-like object —- FHAE X 4£,52 wit ’ ’ !
y j FHARTZ 2
C —-with-computed-gotos, 19

——with-cxx-main, 17
——with-cxx-main=COMPILER, 17
——with-dbmliborder=dbl:db2:...,18
—--with-dtrace, 21
—--with-ensurepip=[upgrade|install|no],
19
——with-framework—-name=FRAMEWORK, 23
—--with-hash-algorithm=[fnv|siphash24],
22
——with-1ibc=STRING, 22
——with-1ibm=STRING, 22
——with-libs='1libl ...",2l
——with-1to, 19
—-—with-memory-sanitizer, 21
--with-openssl=DIR, 22

-c <command>
command line option,3
callable —— A4, 53
callback -- [, 53
C-contiguous, 53
CFLAGS, 2527
CFLAGS_NODIST, 2527
——check-hash-based-pycs
default|always|never
command line option,5
class, 53
class variable —-- X% & 53
coercion —- MEE| KA H %, 53

command line option

)

_é’g --with-openssl-rpath=[nolauto|DIR],
’ 22

-b, 5

——without-c-locale-coercion, 18
—-—without-decimal-contextvar, 18
--without-doc-strings, 19
--without-pymalloc, 19
—-—without-readline, 21
—-without-static-libpython, 21
——with—platlibdir:DIRNAME,18
-—with-pydebug, 20
——with-readline=editline, 21
——with-ssl-default-suites=[python|openssl|STRI]
22
——with-suffix=SUFFIX, 17
--with-system—-expat, 21
——with-system—-£ffi, 21

—c <command>, 3
——check-hash-based-pycs
default |always|never,5
-d, 5
——disable-ipve, 17
——disable-test—-modules, 18
-E,5
——enable-big-digits=[15]30], 17
--enable-framework, 23
——enable-framework=INSTALLDIR, 23
——enable-loadable-sglite-extensions,
17
——enable-optimizations, 19
—-—enable-profiling, 19
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——with—system—libmpdec 21
——with-tcltk- 1ncludes -I.
——with-tcltk-1libs="'- ', 21
——with—trace—refs,ZO
——-with-tzpath=<list of absolute
paths separated by pathsep>, 17

.21

——enable-universalsdk=SDKDIR
command line option,?23
——exec-prefix=EPREFIX
command line option, 18
expression —- Rk, 54
extension module -- # EEH, 54

——with-undefined-behavior—-sanitizer,

21
——with-universal—-archs=ARCH, 23
--with-valgrind, 20
——with-wheel-pkg—-dir=PATH, 18
-X,7
-x,7

complex number —— £ #,53
context manager ——- T X#&H &, 53
context variable -- FTX%E,53
contiguous —-- ##,53

coroutine -- W4, 53

coroutine function -- WA %, 53
CPPFLAGS, 25, 27

CPython, 53

D
-d
command line option,S
decorator -- EMH#E
descriptor -- %mggg,
dictionary —-- 4,54
dictionary comprehension —-— %
54
dictionary view —-
——disable-ipv6
command line option, 17
—-—disable-test-modules
command line option, 18
docstring -- XK FEHE, 54
duck-typing —— ®F (A, 54

E

-E

AL, 54

command line option,5
EAFP, 54
——enable-big-digits=[15]30]

command line option, 17
—-—enable-framework

command line option,23
——enable-framework=INSTALLDIR

command line option,23
——enable-loadable-sglite-extensions

command line option, 17
——enable-optimizations

command line option, 19
——enable-profiling

command line option, 19
——enable-shared

command line option, 2]
——enable-universalsdk

command line option,23

St K,

f-string —— f-Ff &, 54

file object —- XHX%,54

file-like object —-- XHR £, 54

filesystem encoding and error
handler - X Z & H B H#H A 5
R AL B, 54

finder —- &&K &, 55

floor division —-- i FEERBR &, 55

Fortran contiguous, 53

function -- H#, 55

function annotation -- FEARIE, 55

G

garbage collection —-- ¥k [, 55
generator, 55

generator —- 4 #,55

generator expression,55

generator expression —— A KBKRAR,SS

generator iterator -- A R&EHERE, 55

generic function -- & A H#, 55

generic type -- Z A, 55

GIL, 55

global interpreter lock —— 2 B i B &
#, 56

H
-h

command line option,5
hash-based pyc —— #ETFW%BHW pyc, 56
hashable —-- T, 56
—-help

command line option,5

-I
command line option,5

command line option,S5
IDLE, 56
immutable ——- LA HEXZ, 56
import path —-- BAEK4#, 56
importer —— B A#, 56
importing -- &N\, 56

interactive -- X &, 56
interpreted —— FEEA, 56
interpreter shutdown -- %ﬁ% £ x M, 56

iterable —- HHRAXZ, 56
iterator —- # R %, 57

gL ]
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-J
command line option,8

K

key function -- #®E ¥k, 57
keyword argument —-- X#FHHK, 57

L

lambda, 57

LBYL, 57

LDFLAGS, 25,27

LDFLAGS_NODIST, 27

list,57

list comprehension —-- #|k#HEE R, 57
loader —- fn##,57

locale encoding —- EZ R EEEEKR, ST

M

-m <module-name>

command line option,4
magic

method, 57
magic method -- JEAR ¥k, 57
mapping —— B, 57
meta path finder —- TEZEKE, 57
metaclass -- J02, 58
method

magic, 57

special, 61
method -- ¥, 58

method resolution order -- F & f # i
7,58

module, 58

module spec —— A, 58

MRO, 58

mutable —-- F LM%, 58

N

named tuple -- E % T4, 58

namespace -- % &[4, 58

namespace package -- 4% % [H4, 58

nested scope -- #%ZE1EHH, 58

new-style class -- ##.2,58

O

-0

command line option,6

object —-- X %,58

-00

command line option,6
OPT, 20
parameter —-- ¥%,59

PATH, 8, 14, 30, 32, 3740

path based finder -- EFTHBENEHKE, 59

path entry —- B&EAH,59

path entry finder —-- BHEANBERKHE, 59
path entry hook —— E&NH4F,59
path-like object -- BEAFEXL,59
PATHEXT, 32

PEP, 59
portion —-— #4459
positional argument —-- {IE 5%, 60

——prefix=PREFIX

command line option, 18
PROFILE_TASK, 19
provisional API -- # % API, 60
provisional package -- ¥ M, 60
PY_PYTHON, 41
Python 3000, 60
Python #&&HEN

PEP 1,59

PEP 8,49

PEP 11,29,44

PEP 238,55

PEP 278,62

PEP 302, 55,57

PEP 338,4

PEP 343,53

PEP 362,52,59

PEP 370,6, 10

PEP 397,38

PEP 411,60

PEP 420,55, 58, 59

PEP 443,55

PEP 451,55

PEP 483,55

PEP 484,51,55,62

PEP 488,6

PEP 492,52,53

PEP 498, 54

PEP 519,59

PEP 525,52

PEP 526,51,62

PEP 528,38

PEP 529,11, 38

PEP 538,12,18

PEP 585,55

PEP 3116,62

PEP 3155, 60
PYTHON*, 46
PYTHONCOERCECLOCALE, 18
PYTHONDEBUG, 5
PYTHONDONTWRITEBYTECODE, 5
PYTHONDUMPREF'S, 20
PYTHONHASHSEED, 6, 9
PYTHONHOME, 5, 8,42, 43
Pythonic, 60
PYTHONINSPECT, 5
PYTHONINTMAXSTRDIGITS, 7
PYTHONIOENCODING, 12
PYTHONLEGACYWINDOWSSTDIO, 10
PYTHONMALLOC, 11, 19
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PYTHONOPTIMIZE, 6 variable annotation -- T EAFE, 62
PYTHONPATH, 5, 8, 37, 42, 43, 46 4,, 59
PYTHONPROFILEIMPORTTIME, 7 —-—version
PYTHONPYCACHEPREFIX, 8 command line option,5
PYTHONSTARTUP, 5 virtual environment —- EWIIE, 62
PYTHONTHREADDEBRUG, 20 virtual machine -- JE#A, 62
PYTHONUNBUFFERED, 6
PYTHONUTFS, 12, 38 W
PYTHONVERBOSE, 6 -W arg
PYTHONWARNDEFAULTENCODING, 8 command line option,6
PYTHONWARNINGS, 7 —--with-address-sanitizer
command line option, 2l

C) -—with-assertions
-q command line option, 20

command line option,6 ——with-builtin-hashlib-hashes=md5, shal, sha256, sha
qualified name -- [R5 4, 60 command line option,?22

—-with-computed-gotos

R command line option, 19
R ——-with-cxx-main

command line option,6 command line option, 17
reference count -- 5| it#, 60 ——with-cxx-main=COMPILER
regular package —- ¥#.4, 60 command line option, 17

——with-dbmliborder=dbl:db2:...

S command line option, 18
-3 —--with-dtrace

command line option,6 Fommand ling option, 2l )
_s ——with-ensurepip=[upgrade|install |no]

command line option, 19

command line option,6 )
——with-framework—-name=FRAMEWORK

sequence, 61

set comprehension —- £4# &R, 61 Fommand line OPthH,23 .
single dispatch —-- B4, 61 ——with-hash-algorithm=[fnv|siphash24]
slice —— # 4,61 ’ command line option,?22
special ’ ——with-1ibc=STRING

method, 61 command line option, 22
special method -- ¥% ¥ &, 61 ——w1th—llbm=§TRING .
statement —-- A7, 61 command line option,?22

=] ’ . . - )

strong reference —-- &3/, 61 ——with-libs="'1libl ...'

command line option, 2l
T -—with-1to
command line option, 19
—-with-memory-sanitizer
command line option, 2l
——with-openssl=DIR

TEMP,34
text encoding —- X ALK R, 61
text file —-- XA, 61

; _ ; __ —E 2
Erlplﬁlquoted string =55 TAEE, 61 command line option, 22
ype, .
, ——with-openssl-rpath=[no|auto|DIR
type alias —-- A H| 4,61 p L-rpath [no| | ]
. W command line option,?22
type hint —- RAEAE, 62

——without-c-locale-coercion
U command line option, 18
——without-decimal-contextvar

-u command line option, 18

command line option,6 ——without—doc-strings
universal newlines —-- #H#4T, 62 command line option, 19
\/ —-—-without-pymalloc

command line option, 19

-V --without-readline

command line option,5 command line option, 21
-V —-—-without-static-libpython

command line option,6 command line option,2l
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——with-platlibdir=DIRNAME

command line option, 18
—--with-pydebug

command line option, 20
—-with-readline=editline

command line option, 21
——with-ssl-default-suites=[python|openssl|STRING]

command line option, 22
——with-suffix=SUFFIX

command line option, 17
——with-system-expat

command line option, 2]
——with-system-ffi

command line option, 2l
——with-system-libmpdec

command line option,?21
——with-tcltk-includes="-I..."

command line option, 2l
——with-tcltk-1libs="-L..."

command line option, 2l
—--with-trace-refs

command line option, 20
—-with-tzpath=<list of absolute

paths separated by pathsep>

command line option, 17
—--with-undefined-behavior-sanitizer

command line option, 2]
——-with-universal-archs=ARCH

command line option,23
—--with-valgrind

command line option, 20
——-with-wheel-pkg-dir=PATH

command line option, 18

-X
command line option,7

command line option,7

Z

Zen of Python —-- Python Z#,62
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