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CHAPTER 1

0

5
A2
=\
(=]

SE/NC

NI EAER, CPython R ds SR Ay AT 55
CPython SCBUAN YT : HAWSCIU A 4777 R AT RES A PRI . 1L implementations..

1.1 &L17

1 Python I, I DATEE R AT -

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

R LI B2 SR BT A -

’python myscript.py

1.1.1 EEO%IR

FEREAR 2R LT UNIX shell, {HARAE &AM 7 3k

o TR ty WAPRER AR R, SEREAFIITHS, B A EOF (U453 4T, UNIX H
# ctrl-D, Windows F1$% Ctrl-7Z, Enter) HJZIL.

o MIHA SR MRER A SCIER A, 38, FR T A ST
o MHFAZHAANE, Az H SRR T8 42 AR AR

* I ¢ command WIS, AT command F7R1) Python ifH]. command W] VAL FHATAT 70 B
ZARER]. TR, IS TATAE Python 4] Ry H !

* il -m module-name Jf I, 7 Python BBt A HARERIBIL, FREHA AT
X ERAT, SefgtramimA, HdT.

e DI S A GRS AR ISR, Il G880 sys . argy B - JERL, HAICR, BIFARA
EMTE (sys.argv(0]) BIFEFARMTHE.
—-c <command>
$FT command S5y Python (X, command T DI, LA LR T4 4 RO 2 438,
SEf, R SR B R ) .
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(M BLIETRS, sys.argy BEDNITEA "—c", HFLAEUHTHRMAZR sys.path I3k (ik%H
SIS TZEHLTA) .

{#iff] command Z¥(&5| % #1934 cpython. run_command .

-m <module—name>

fE sys.path FHEIRAGERSL, DA __main_ BORPATHHNZE.

TSRO AR L, WA Y (coy). BB A R 40 Python i, (HARSCH
XPCAVEIRBIZSR (G, VPRI EETH - A

waRr (a0 e) WAk, fHaEARNA ST RN, RS <okg>.
_main__ MENERRIAT. BATRRRERBOT SN BIAR S B 2 AR AR 1 H SR zip SCHE
AL BT AL

TR MR TUANGE T N EBRAILA C g G0 AL, PN ENTH AW WY Python BIBSCHT:
(E E ARG T B R, BV n] A W0 AR RS -

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

~I W] ORAE R BN s T A, B sys . path BEAN W E Y ET H AL E H
site-packages H3%. FTA PYTHON* BN B4 Zm% .

Ve PRI L S AE TN, ARIAST SR A ARG . BilA0 timedt ML

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

f#iffl module-name Z¥(<5| % #Hi1E{ cpython. run_module ,
ZUL:

runpy.run_module () Python {5 R] DA E FE0# H AR RE

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

MIRHERIA (sys.stdin) R4 . FRiEs A Zimit, fiH -1,
R BRI, sys.argv [EE—AT0FE R "-", [FE, E4FTHFZMA sys.path F3k.
BE SN, &k #Hi13E4F cpython. run_stdin .

<script>
AT seript Hif) Python fUHS, XS HR N (LEXTEARRS) SCIFRGEERAR, f&1H Python SCIF. A
_main__.py XHFMIHE, BitS® _main__.py ICPFRY zip SCHFS

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

USRI A AR B AR 1) Python SCF, WHEZSCAETAEH SKMA sys . path IRk, I HABIZSC
YfE _main_ BEHORAAT.

WK A 24 B 1) H Sl zip SO, WHE AR LA sys.path BIF kL, HF %A E H HY
_main__.py XFUAE _main_ BIHORIAT.

—I BRI ARG B T A, W, sys . path BEANE S A H SR, WA E H Y site-
packages F 5%, & ZMETH PYTHON* SREEAS &

il filename 5% FHiTF Y cpython. run_file .
S YL:

4 Chapter 1. §4$1T5H8
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runpy . run_path () Python f{HSn] DARLE (Y SF 32 g

KRG HHIETIR,, H -1, sys.argv[0] AZEFEREHE ("), HEYFETHZME sys.path H k.
WAk, WRARG R, R8BI tab (b2 AT 4% (S I ricompleter-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 JRASH R . IRBIGNT -
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 5 int B}, &k M. A HRED
(~bb) W2t
TE 3.5 UHER: 320 bytes 5 int AJHEL.
-B

4 iy ob ¥k WU, Python AN FE B A PR K B W H A .pye X R O B
PYTHONDONTWRITEBYTECODE,

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

FERETRAEL . pye SUPFRIUEST ). 2L pyc-invalidation. 44 default i, CiEEAM
R 5 ) BT A (L) 519 P AT SCPFRF AR HBROATE ST . 2408 always I, Brf
TIEAER - pyc X, AR C P E & R U E HYFRR RS HOOE B A PSR E T IE . 248
never I, EFMAEN . pyc UIFRFA SARSEHIT AT R .

ETRRIERY . pyc SUPFITE SO 232 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. SXRF[RI ] -E 1 -s. FERE BT sys . path BEA S HARTER
SR AL Y site-packages H k. Ay PYTHON* PREAS &t 2 9 200 . 3 m] AT NS 0t — 28
(4 R Al AR 1 Y P AR AR

3.4 B

Bk assert i) DA S AR DA __debug__ MEAME A XA, #adTE coye T RAZEITM
.opt—1 BH DI (bytecode) WSCAES, (B0, PEP 488)., 555 PYTHONOPTIMI ZE,

1E 3.5 BCE G KHE PEP 488 224 . pyc X4 .

TERH -0 B EE & 72 SO AF R . GBI cpye PR ZHIIRIN opt—2 k9 B E 43 Sk
(bytecode) W) 44 (201, PEP 488),

1E 3.5 BCE G KA PEP 488 224 . 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

1t Python LI RAS o, eI NG AR BEALAL . FF str A1l bytes BUXS R __hash_ () BYE” k"
AT HI R BENUE . SR EANITEEA Python PR P RFFAAL, (FUZAEH LI I A 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

ANER H P site-packages HEHEINE| sys.path,
W
PEP 370 -- 43 P11 site-packages [H 5%

BH site B A BT R R T 0 50 sys . path BUERAE. QIR site LTERRHR LT
AW LRI LB (ERARA B BT site.main ().

5% il stdout A1 stderr I AN ZZnh . HEETXT stdin 7 TCHE M .

FVEZ A PYTHONUNBUFFERED,

TE 3.7 JRE R stdout I stderr JiE SCASJZ IAE A H ol .

FFURTER IR RIS ATl — 255 R, RoRgomakiy iy (GO siN BRI ) o M4 H4 v
(=vv ) W, BB SR ST — 4R 1B ELBE I 5 B g k.

16 3.10 BOER: 1 site SR ARG 2R 2L BEAY B RO AEAT . peh XS

2] PYTHONVERBOSE ,

Chapter 1. §4$1T5H8
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-W arg

SRR . Python MY LEIIRASF 2455 BTEI ] sys . stderr.
ST RS B TE A M 11T R 2 th AT 47 (B S AEBRIA AL T 2 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 4% W] DMRIE T R IATHS . REAF ST IR A PR, B, -wi 5 -wignore A,
STRISHAT:

action:message:category:module:lineno

SEBRICI A B FB AN, B4, -W ignore::DeprecationWarning f§%
% il /5 1) DeprecationWarning 245 ,

action “FEEUN_L A, H HGE HF VL H 4 7 B s
message “F-Bolh /il 5N ELAG BAICES: AR KNG,
category ‘T B AL (DeprecationWarning %), WALRAYA s il RS bRs

S

PR AR E LRI 7K.

module “FELVCRCI)je (FEHEMGE ) BERAFR; X FRILAC R R/ NG -

lineno “FELVLIEATS, Hob O IEECFTA1TS, MM T4 7175,

APASR 2 A gk YRR R B LB B2 AR, R PATIRE —AIEE I R TR
- TN (R, e — RS, SATHH — RO i A H 5 -

A BT A PYTHONWARNINGS REEAZ k4], ] PATE Python #2J7 1 J| warnings
Yo, B, warnings. filterwarnings () BRECA] XSS B 1E W 325420,

1% 2 i warning-filter 11 describing-warning-filters T it 58 22 475 .

-x
BRI S —47, DAY E Unix B # ! emd. X3& A T DOS & J@ i iR 4dE .
-X
PREE T A LR SEEE % JE i i . CPython H HiE X T R4 W] HIF(H :
e —-X faulthandler J8H faulthandler;
* -X showrefcount A ZERR P45 RN B e A2 B REA A 2B A, b s | LT g il
HRAAFEE X HIEH TR A
* —X tracemalloc ffiff] tracemalloc #idk=E5h%} Python NFEDEEHIIR . BRHATEOL R, R
A I RAFAE R ER R [ 5 b . 1) -X tracemalloc=NFRAME PAJE )R & 1]
NFRAME Wi iR EE . 55 W tracemalloc.start () TN
* -X int_max_str_digits P & BHFHF R ELEH K ERG. N33 H
PYTHONINTMAXSTRDIGITS,
e -X importtime WIREIR T AFERMWEIE ., B2 ERERLA, Ritaln (ke
S A) MHBRE (HERRENSA) « WHEEEREBEZLENHRF P
fesrH4h. LB YLD python3 —-X importtime —-c 'import asyncio'. HIEZ
PYTHONPROFILEIMPORTTIME,
e -X dev: JHH Python FF LB, FIATEBIAEN T8 H FEOTE S KIS Tk .
e —X ut£8 J5 ] Python UTF-8 Bixl, -X ut£8=0 g% H Python UTF-8 izl (RIELC A 83
).
11. &8 7
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- —X pycache_prefix=PATH SV .pye SCHE ALK H T ARIGIEATRS, AR (LR
$@o;%BLPYTHONPYCACHEPREFIXO

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 HUSE R HE T —x 3.

3.3 FiMRIIGE: -X faulthandler 3£,

3.4 FrihEE: -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 5

close () #H.

TE 3.9 Bl i -X dev #I, TEFAFHRAMISFIMRIDERIERIR A encoding Fl errors Z4J(.
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 BGERNEWAAH, BFE 3.10 it P The -X oldparser option.

1.1.4 7Ry 24 {E R RYE TR

-J
PREA 25 Tython I

1.2 INEEE

BCHEERHIS B Python T, ENTRAE A AT 62 BTG, (F-E 3 -1 sb. tReR2Ys, %
(PAEREI TP & BAR A A REAY B
PYTHONHOME
FEChRUE Python FERY A . 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.
4 PYTHONHOME BB A~ Hit, EREE RN prefix Ml exec_prefix. ZRPI# G

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

PYTHONPATH
SISO R R AR . BT AR S Aol PATH MR — B4 os.pathsep 7 fiH)
F kA2 28k (514 Unix B 'S S 7E Windows _E I35 ) . BRINZIEAAEAE R H 5%

B TE H S A, BAS PYTHONPATH 4% H W] PAG| 437 4l Python R zip SCf (WEAHE 54
BB . TCWEM zip SIS AP 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&
A5 T DAKE Python F2JF NIENAS & sys . path R T#HAE.

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

3.9 BN fE.

8 Chapter 1. §4 1758
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PYTHONSTARTUP
XGRS — AT B SR A PR, %SO ) Python iy 23 7E A2 B MR A R Z BBl
1To EMAE S B 2 P TITHER [ — A 44 25 () g aiA T, PRI b i SCEl s ARG T
PATER B0 IR Gl A o AR T 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 R ARAE, B S E AR AR % . A8 1% AT X R 1 S
A, BIEZ TR XS5 H sys.breakpointhook () BYERIASELIRIZST, fH&E H SR N ER
breakpoint () RIHH. WRKEE, SBENTFERAE, WEM S T(H pdb.set_trace”, FfIHLAF
B HTFAFER0” 235 sys . breakpointhook () HIERIASEEUAMAT A F5 1M B3R 1]
3.7 R EE.

PYTHONDEBUG
WA B WIRGEE A — N ES PR, BT E —d 0. R — AR, WE RS T
ZIRFGE ~d

PYTHONINSPECT
AR B AR B — B A, B T -1 .
IAE S AT By Python RIS os . environ SRAE M DATERE P £ 25 5 il 46 A=

PYTHONUNBUFFERED
BAS R QRPN — RS T, B T —u B
PYTHONVERBOSE

AR ARG RO — MRS PR, B TR E v . ARy — R, A T
ZUHRE -V

PYTHONCASEOK
USRI E T AR, Python f2ZME import A HHIK/NG . X ALFE Windows Hl macOS A% .

PYTHONDONTWRITEBYTECODE
AR B BE N — IR A H . Python ¥EAR &2 07E F A BRI 5 A . pyc 0. XY T
FeE B I,

PYTHONPYCACHEPREFIX
W E T B BE T, Python KFFEHLR H XM AL B A pyc X, WA ZFEM FH
__pycache__ HFd, XY THE X pycache_prefix=PATH i%&T,
3.8 HhTfE.
PYTHONHASHSEED
TR AR B AR B E BN random, B H—ANBEYLEAE A str Al bytes X R IEGFZH AR T
NS PYTHONHASHSEED R A — N HEEUE, B RFEAE R 158 i 50T o 2B BUs 7 BEHLAL BT i 5
H 224 hash() 45
TR HPR AT ERNEA2E, G TR A B B RN, 22441 python #EFE L

SR
BT (042949672951 {ETHIHG 1AL, Al  FEAOMIA B
323 Jilh e

PYTHONINTMAXSTRDIGITS

BNSRF AL BB — S, B2 BUH R I B RS 1Y 2R BACT AR R e I R B
3.10.7 FhTike.

1.2. IHME

el
i
©
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PYTHONIOENCODING
R AR BRI TR Z BRI B, B E il encodingname: errorhandler ER
B 1Y stdin/stdout/stderr ff F 4% . encodingname # :errorhandler H¥4ENE AT, S5HE
str.encode () RS A

ST stderr, :errorhandler B4 ZnE; ANFEARF KM 2N 'backslashreplace’,
TE 3.4 UEM:  “encodingname” B4 PRAE & I 1EMY .

TE 3.6 JRE L £ Windows b, XT3 H 56 & Zoh K& 20 A2 ST dg 2 B4, BRAEiRTs &
T PYTHONLEGACYWINDOWSSTDIO, AL B 28 [a] ) SCAF A4S T8 WA 32 H 2 1)

PYTHONNOUSERSITE
WRCE T AR R, Python ¥PALHE H 7 site-packages HRINME] sys.path.

S
PEP 370 -- 43 11 site-packages H 5%

PYTHONUSERBASE
ESL R P AR K, BEATEIAT python setup.py install --user BfgE I KiT5E A &
site-packages H FHEEADL I Distutils 42355 %1%,

S
PEP 370 -- 43 F F'11 site-packages H 5%
PYTHONEXECUTABLE

WREE TR, W sys.argv[0] Rt EEM A Rl C iBf i Friffsni(E.
IXALAE macOS _FEMEH

PYTHONWARNINGS
AR SR T - T, QSRR — U S ISR, B S T2 RgE -, JIETE
IR I AR e S T AN e B
T A7 B T B B A B A E TC A N TR RE Py A M T 4 (B AR BRIAE O R & 200

AR LT 15):

RNTINGS=default
INGS=error
S=always
RNTINGS=module

Warn once per call location

Convert to exceptions

Warn every time

Warn once per calling module
Warn once per Python process

#
#
#
#
#
#

IGS=ignore Never warn

12 5] warning-filter #11 describing-warning-filters T fi# 58 2 475 .

PYTHONFAULTHANDLER
AR BB B BN — A 2P, faulthandler.enable () STEHZNBHIRNM: K
SIGSEGV, SIGFPE, SIGABRT, SIGBUS fll SIGILL &&{F "5 %% — ML B LAFEfiff Python [H1{F
B AR T -X faulthandler 33,

3.3 B fE.

PYTHONTRACEMALLOC
WAL PR AR B — N ES AR, WS tracemalloc BHFEIXT Python 174 HL
PRER. AR PRAE T ERER I (5 B A i 5 KRk, filn, PYTHONTRACEMALLOC=1 HfR
it 525 tracemalloc.start () T fBHE.

3.4 B fE.

PYTHONPROFILEIMPORTTIME
AR AR F N ES AT, Python K BREIR AL T2 K] LA R 52 25M THE
AT RHEE -X importtime,

3.7 B fE.

10 Chapter 1. §4$1T5H8
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PYTHONASYNCIODEBUG
R AR RSO — DN AEE A, W2 E M asyncio B .
3.4 FRIIRE.

PYTHONMALLOC

PBEE Python P74 Bl g A/ e 2225 840 T
P'E Python s ) PR 724 e 2 It -
o default: f# ] BRIANFEDBLAR -

* malloc: %ffrA 8 (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_ DOMAIN_OBJ) {ifi
i CFER) malloc () pR%L.

* pymalloc: % PYMEM_DOMAIN_MEM £ PYMEM_DOMATIN_OBJ I f#i ] pymalloc 43 Jig &3 Ifij X
PYMEM_DOMAIN_RAW Iu{#iF malloc () K%K,

LR IR T

* debug: & BIANAIELEZ F2 I 7.

* malloc_debug: 5§ malloc MHRMEA S ZHIAH T .

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

PYTHONMALLOCSTATS
R — AR FAFER, Python REYERRAI @R pymalloc X4 IXIs DA K 7E 5 1 E4T Bl pymalloc
WAL G TR B

st PYTHONMALLOC FRBEAF S R i /5 C FEAY malloc () ZrHc#y, & AN Python (L
BT pymalloc, AR EX95 Z0E .

e 3.6 MU AR REHAE thn] AROH TAE AR 4 136 1 Python.  WISRE RGBS — 2 A AT
R IULRFBEAAEATROR -

PYTHONLEGACYWINDOWSFSENCODING
RN IESS FERE, BAW filesystem encoding and error handler #EF IR 2 3.6 JA 2 wi 1E
“mbes” A1 “replace”. EHN|, ¥R HIIEAE “utf-8” 1 “surrogatepass”.

XA PAAFIEF 7B HEIT sys._enablelegacywindowsfsencoding () S H
1] 4 Windows .,
3.6 Bl HhfiE: WL FENE S PEP 529,
PYTHONLEGACYWINDOWSSTDIO
TR RN HEE AR, WA S S EREES S ALY . XEHE Unicode FAFRFHR IR
hixEtl AR IS, AR utf-8.
WERARHET M 7] (B SCHFBETE ) A 38 45 5 2% i DX AR B 25 4 22005
B] F 4 Windows,
3.6 FriIRE.

PYTHONCOERCECLOCALE
WRAEBEN 0, KFFELE Python iy 47 ki - e 3T ASCII iy C 5 POSIX XI5 i3 1
FEAA TR BT UTF-8 B U %

AR A B RARBEE (BB 0 ASMROMED) , WIFE R BRBEAL B LC_ALL DRI Sl
I HARAE 25 LC_CTYPE JERIH0 24 B D IR s B A I C XU, 32 ot RS 36 ASCII
f) POSTX X, #RXJ5 Python CLI e B MRRERZ T2 Al 221 LC_CTYPE Z5IH:38 2 M
P BN 1) XA I -

* C.UTF-8

e C.utfs8
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¢ UTF-8

MR RN E T AL D3RS R i —, NI G4k Python 1247 i 2 Fij U FF7E 24 B PERE BR 5 H AH B
M E LC_CTYPE MBRAF & . X SHAPRER T AR A B s AT ] — AR i He At m J e DX 3 ke
AL (B 40 GNU readline JE) Z4b, EEFE TR (JLISX Lot R 571277 Python fiffE#%)
PASCHEAT AR T AR 24 1) C XIS #AF (B4 Python | U locale.getdefaultlocale()) it
BRI EHNE.

(XM B I F A i B DX i il 5% ) i o L — AN IR B TR 5 8l sys . stdin ll sys.
stdout Al surrogateescape FEiRTEAIN (sys . stderr &48%2{#i ffl backslashreplace
AN FIAE AT ] HA DGR I — ) o X AR AL 384T R T AREE & 5 s ] PYTHONIOENCODING 3
Bk

T E 0, QR EE T R T i, 50 A0 Y4 Python 35 4T BB ) LR AL I AN R A fil
R ) A8 DI TS A T IR A W 15 B PY THONCOERCECLOCALE=warn }f-5#{ Python 7£
stderr & HEAIHE.

EE, B I B i e gl S5, sl e o3 B & i H AR X3}, ERIA PYTHONUTE' S
P REFEAE e B J T ASCIL B DRI R WG o 06200 [i) B 27 P 5 V9 00 A 1 DA o il AR 2l AsC T T 17
A UTF-8 YN RGO .

Bl P *nix,

3.7 B IfE: S PEP 538 T f#EEN .

PYTHONDEVMODE

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

3.7 B fE.

PYTHONUTF8

WARBHN 1, FF2 /5 Python UTF-8 iz,

BN 0, W5 Python UTF-8 1.

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

PYTHONWARNDEFAULTENCODING

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

EncodingWarning .
§i2: 7 io-encoding-warning 3k T 1L .
3.10 B HLIIBE.

1.21 ARRATE

PYTHONTHREADDEBUG

B, Python # BRI EITAIE stdout.
T ELPython 89R XA .
M 310 RGRAHAEI , HH7E 3.12 KU

PYTHONDUMPREF'S

WSRBLE:, Python TE K AR, St tnt NS T EUS U545 ORFrG 3l
EH --with-trace-refs Yk i3kl & Python,

12
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CHAPTER 2

£ Unix IR T A Python

2.1 X153 %3 Python IR RAE
2.1.1 ¥ Linux &g
Python ik 7E K2 4L Linux KATHR b, FEVER— D CRME G A HARH . (B2, &0TaEAR A Ay It

YOI BEAE AT ISR PR AR PR R AT ] o ISR T A IRAC RS A 25 156 J50 B AR A (14 Python.

402k Python B4 FSE 204 BN A AT RGBS BEA v, ST ARRAR ] B SO ) A TR B . 221
PATR S

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

https://docs-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 %fF Slackware i

2.1.2 7 FreeBSD 1 OpenBSD _k

* FreeBSD I/, i DA fir U8 in 2

’pkg install python3

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

pkg_add -r python

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

Billn: 1386 I FI3KEL Python 2.5.1 (4 1] F i Ak

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 L

PRAT DAM OpenCSW SREL . 2235 Ko fdi i & AR A A Python, H Al pkgutil —i python27.,

2.2 {33 Python

WERARAR H C 41 CPython, T Se SRy @RI IS . ARAT DA 8t A A i i) source Bz BLEHTUR
BT clone,  (WIRARIEZETTIRKN T, IR LMK clone. )

A ) i - AL

./configure
make
make install

Fi5E Unix PG 62 5k A FITE B0 5 2 TEA I SRAE Python JEAATAR AR H 5k F 1) README.rst
PELE

e make install AIPAEZEBIIhEE python3 HEHISCF. Hitk, #H# ] make altinstall
MARE make install , R NGEHLHET exec_prefix/bin/pythonversion.

2.3 5 Python #Hxpi& =30 H

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 R4 L, PIEREOAER /usr .

XHEZR a5
exec_prefix/bin/python3 RSSO L B
prefix/lib/pythonversion, exec_prefix/ | WEhERELHE SRR E
lib/pythonversion

prefix/include/pythonversion, 14 I & Python ¥ & Al i A R RE % AT 35 /)
exec_prefix/include/pythonversion include SO H R H

2.4 ZEIN

ZAE Unix b Python IS, FFEIRANATHATER, Hi4n:

’$ chmod +x script ‘

FEAEBIAS B4 TS B> G Y Shebang 2k, — MRAFHO Vel 7 2

’#]/usr/bin/GHV'pythODB ‘

REAEEE/S PATH 48 2% Python fi#RERs. H2, H UL Unix RAE R RERA env s, IV RESE ¥
/usr/bin/python3 Wi A BB IR o

BEAE Python A fili f shell 54>, 15 & % subprocess ik,
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2.5 HEFE X OpenSSL

L B R ATRIHY OpenSSL LB M R GUF LA, 5 HREIM S openssl. enf IUFEAFS-#ER 1Y

H%, BT /etc H. FERZERATIR %X RAE /ete/ssl B3 /etc/pki/tls H, %H
SN A5 —A> cert . pem CARI/E—A4> certs Hig.

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

. FEk. RiFIE4eds OpenSSL., EHARARE ] install_swilif& 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 1Y 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

1EfiR: OpenSSL f#h T A AT HUEA ] N 281 ABL. ARNF5 254515 Python SR BT OpenSSL. ffiffj—
ASHHIAS AR A E L OpenSSL ZERE UM AT A T

2.5. HENX OpenSSL 15
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CHAPTER 3

e & Python

3.1 BoE iR

FPAF AR . /configure A FTA 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 () LK) sqlite3 fibk,
3.6 Bl Hife.

——disable-ipv6
BRI IPv6 S8 (FFIF R R NBIA R ), UL socket HibR,

——enable-big-digits=[15]|30]
& X Python int 37 e R/ 15 B 30 o

BOATEOE, 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,
Z 0l sys.int_info.bits_per_digit .
——with-cxx-main

——with-cxx-main=COMPILER

471% Python main () BREL, JT C++ 4Rikesstss Python nl #4730 $CXX ‘8 COMPILER.
——with-suffix=SUFFIX

F§ Python [ ] PUAT S G S A A SUFFIX .

1£ Windows il macOS FERING N exe’ > ( python.exe Ju[PATM) , FEHAT-5 1
HEFRFER (python ATHAT) .

17
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——with-tzpath=<list of absolute paths separated by pathsep>
A zoneinfo.TZPATH EHFEIAM X BRI, S zoneinfo RHRAY ikt E .

BRiAN: /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/etc/
zoneinfo

% os.pathsep B FAFT -
3.9 B fE.

——without-decimal-contextvar
1Pk _decimal I REBIHIN I ARAM LR 3, MARMFEAM L F3C (BIA), B decinal
e

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

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

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

——without-c-locale-coercion

S CiEE X UTE-8 (s 2k (BRIAHE) .
AE X PY_COERCE_C_LOCALE %%,
2] PYTHONCOERCECLOCALE 1 PEP 538,

—--with-platlibdir=DIRNAME

Python FEH &4 (BRIAN 1ib).
Fedora #ll SuSE ¥£ 64 {\i*F-4 H 1ib64
Zf] sys.platlibdir .

3.9 FrihfE.

—--with-wheel-pkg-dir=PATH
ensurepip BB F A wheel 1 H % (ZRINKHI) .

8 Linux % A7 AT FT 63 5K B @ W ON B2 HH 45 4K i ¢ &, W Fedora fE /usr/share/
python-wheels/ H3E F42% wheel 1, A% ensurepip._bundled i,

3.10 HHIIHE.

3.1.2 LZETHYIEIR
——prefix=PREFIX
TE PREFIX iz Bk Jo e i) SO #E Unix |, BEERIAH /usr/local.
AV sys .prefix TEiZFTHIZREL.
YERRG, M AEH ——prefix="$HOME/.local/" FEH G H 3k H144 Python,

——exec-prefix=EPREFIX

TE EPREFIX HZz 85 BapE JE 3 (1 SC, BRIAH ——prefix,
Z{EA i sys.exec_prefix fEiaf TR IREL,

——disable-test—-modules

RHRFRILR test B, 1 test Wl _testcapi PR (BUALHRIFITLE).
3.10 HiHIIHE.
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——with-ensurepip=[upgrade|install|no]
PEFE Python ZHEHTIZ T ensurepip 4.
e upgrade (ERIA): 1247 python -m ensurepip --altinstall --upgrade fifz% .
* install : i84T python -m ensurepip --altinstall fjid.
* no : /AIB4T 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 %% Clang FFZ % 11vm-profdata f2/F7#47 PGO. ¥ macOS I, GCC HFE[H| & 7
macOS | GCC HJ& Clang [ 314 i £

WA --enable-shared fl GCC , ifn] PAZEH] libpython FP)iH SUIG{E : 7E 4 196 e IR 4%

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

PROFILE_TASK
Makefile i £ (FF54A55 . PGO %) Python 4 175%L.

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

--with-1lto
TEGm R B BRI e (LTO) (BRIAHEE).

LTO i} C 45#% Clang T3 2 8 11vm-ar 240 (¥F macOS WK ar) , PAR IHE LTO py8Eds
(1d.gold 8¢ 11d).

3.6 BRI HE.

—-with—-computed-gotos

FESRAEFATTJE T goto VAL (FESCHF S iAr BN ) «

——without-pymalloc
S5 R SE R Python 743 B di pymalloe  (BRIAMEHT) .

Z: WIREEAS & PYTHONMALLOC

——without—-doc-strings

S5 BSOS AR LA A S (BRIVSE ) - Python H g SURSCRY A HR AN B2 55 ]
ANE N PY_COERCE_C_LOCALE %%,
Z: 7% PyDoc_STRVAR () .

——enable-profiling

H gprof A CHEFHMMMITA CRIANE).
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3.1.4 Python @AiXE%miF

TR AS Python J2 487 ——with-pydebug SEHIHiF.
TR RAS B RHOR -
o BOARRIrA %Y 78 warnings fd, BRINVE S IEENI R 2.
* f£ sys.abiflags FIA d Fric.
e I sys.gettotalrefcount () PR,
o MITBEIMA -X showrefcount ,
o FIEASBEINA PYTHONTHREADDEBUG
* MMAXN __ltrace_ ASEMSCRF: WAUE X TR, TEHEF IR ENIRZERE.
o QA NI TR 7, DAGEAS I GZ o DX o AN A N A4 3R

» ‘¥ X% Py_DEBUG fll Py_REF_DEBUG ,

s MMAIBATI A 4% #ifdef Py_DEBUG fll #endif ®IEM LY., B assert(...) H
_PyObject_ASSERT (...) M5 : Ai&E NDEBUG % (Zf]--with-assertions $%{). £
HEf TR A L4 -

— T A RS R AT

— @7 Unicode 1 int XFRI;, WAFHIEMBEHT 7T, TR E T RO H
R

— B BE T IH IR SR 2 H S T R B TR T AN 25 R e

- BRI SR (go.collect () pRER) RIXFGRM—BMEI TSR AK A .

- MEBTER BRI AE LKA, Py _SAFE_DOWNCAST () ZEk B4 F il i o -
Z: I, Python JF KA AELESE - with-trace-refs .

T 3.8 HUE WG KA ORI g R BUAE 2 ABL 3251 € LT Py_DEBUG ZEAFFEWE [FI & LT
Py _TRACE_REFS % (&M --with-trace-refs &%), XA TME—— A2 ABI AT .

3.1.5 iRk ikIn
—--with-pydebug
FERIRAR X T %hiF Python: & L% Py_DEBUG (BRI NEEHD

——with-trace-refs

K TR IR EE CBROIAKEERD) .
BRI -

* %EX Py_TRACE_REFS %,

* JIA sys.getobjects () FREL.

o AEAS NI PYTHONDUMPREF'S

PR A S R AR (BRA ) szl (Py_DEBUG fll Py_REF_DEBUG %) A~H% ABI
Ak,

3.8 B fE.

——with—-assertions
i E M C S assert (...); fl _PyObject_ASSERT (...); (ERIAANEH).

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
JEH Valgrind - (BRIAEEH] )

——with-dtrace
J& ]l DTrace (BRIAZEH).

2% Jfl DTrace fil SystemTap i, CPython.
3.6 Bl TIRE.

——with—-address—-sanitizer
J& H AddressSanitizer 4SRN asan, (BRIAKHZEH).

3.6 BRI HE.

—-with-memory-sanitizer

JE 1 MemorySanitizer NAFAE AR msan, (BRIAHEEM).
3.6 B fE.

——with—-undefined-behavior—-sanitizer
J& i undefinedBehaviorSanitizer ¢ & X AT Ak ubsan, (ERAHZEER]).

3.6 B fE.

3.1.6 FEEIRIEM

——enable-shared
JE 36 Python [ 1ibpython M4 (BRIAKNEEH).

——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 LS expat I pyexpat #i (ERIANE) .

--with-system—ffi

ME LR ££1 FEGIE _ctypes ¥ RER, 2L ctypes fitk (BRARFMLALME) -

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

3.3 B fE.

——with-readline=editline

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

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

NiE X HAVE_LIBREADLINE %%,
3.10 i fE.
—--with-tcltk-includes="'-I...'

A Tel Ml Tk A5 SRR R R AE

3.1. ECE®EIm 21



Python Setup and Usage, A %5 3.10.13

——with-tecltk-libs="-L...

A5 Tel F1 Tk IR R AT
--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 s H =%
3.7 B Ife.

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

* no (BRIN): NI rpath,
» auto: R#fE-—-with-openssl fil pkg-config HFlkil rpath,
* DIR : HHH rpath.

3.10 iR e

3.1.8 L& MEIN
——with-hash—-algorithm=[fnv|siphash24]
ek Python/pyhash. c RHIGAHEIL.
* siphash24 (ERA).
e fnv,
3.4 B RE.
——with-builtin-hashlib-hashes=md5, shal, sha256, sha512, sha3,blake?2
B AR
e md5,
e shal,
* sha256,
¢ sha512,
e sha3 (7 shake).
* blake2,
3.9 Hi e

——with-ssl-default-suites=[python|openssl|STRING]
# i OpenSSL RN B RSB FE A7 HR

* python (ERIAHE): R A Python #E#FHEHE.
» openssl: {38 OpenSSL BRAE AT
* STRING : RH HE LFiH.
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 EIn

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

——enable—universalsdk=SDKDIR

B EE B —dEHI A . SDKDIR $5 5% MR 1 ) macOS SDK - (BRAHTS ) .
——enable-framework

——enable-framework=INSTALLDIR
A1 Python.framework , i AN @ZESEH) Unix 4. Al ¥ES4U INSTALLDIR $57& T &5 % ((Bk
WHTE) .

——with-universal—-archs=ARCH

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

* universalZ,

* 32-bit,

* 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 LR, (YR E T ——enable-framework AR (BRIA: Python).,

3.2 Python @ %%

3.2.1 MERGHEENH

e configure.ac=>configure;

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

e pyconfig.h (H configure fZ);

e Modules/Setup: ] Makefile {#i f Module/makesetup shell fiiAS#y g C P fE;
* setup.py: i/} distutils BURIGEY C ¥ ).

322 FEHEBERE

c Cft (o) RIEAXZEIXM (o) M.

o —PESEE libpython (.a) 2HXECRIEER.

* python.o FIEZA 1ibpython PHERE B H AT python i,

C ¥y Makefile (£, Modules/Setup ) il python setup.py build ¥z,
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3.2.3 == Makefile B#x

e make : JAHRUEFER)ZE Python,
* make platform: : W& python f2F, {E A EbRAEED FEAEL,

» make profile—opt : {§#iJf] Profile Guided Optimization (PGO) ¥4 Python . /RK¥] PA{# [ configure
——enable-optimizations MK AN make S HEIAEH IR (make all B H2 make

)e

* make buildbottest : FJ# Python J:iz47 Python JlliE 44, 5 buildbots iz Python (7 5 X AH
[, WEASR TESTTIMEOUT (Hfii: #P) SRt M UEEmtist ] (BRiAh 1200 B 20 434h) .

* make install: fJEEFZEE Python .

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

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

324 CY R

— C P2 VEN B A, R sys o BEATEFERE 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_ '

Him Co IREZEENDSEMNEM, B _asyncio B —F. B BHEEXT
Py_BUILD_CORE_MODULE ZHE M N . £ Linux x86-64 [ F{f5]

>>> 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 FH AR, PARIE C ¥ . FESCHRIFL, C it e, #Ebs
iC *shared* Z J5& XY g @ N SE .

setup.py MIA R distutils SRy C RS ISR,

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

e YN Py_BUILD_CORE_MODULE EX 7T, {#i/fl Py_EXPORTED_SYMBOL .
o M Py_IMPORTED_SYMBOL .

M % Py _BUILD_CORE_BUILTIN {45 M AHEMHE ML ZEHWEN C VR L, EHEHR
PyInit_xxx () MiAStSH, S8 ANTE W InportError .
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3.3 ZmiFREFOSEREIMIRE

A . /configure FIFMNGASHBLEREN, F9 Makefile .

3.3.1 AR MIFRE

CONFIGURE_CPPFLAGS
At CPPFLAGS W{HMIZIH4T . /configure A,
3.6 B EIHE.

CPPFLAGS
(Objective ) C/C++ FiAb#E#EARaE, BlIAN, (] ~T<include dir> WIEMRAILSCUE—A Akl
B H <include dir> 1,

CPPFLAGS Ml LDFLAGS #Rits B4 &5 shell HIfEL, DASE setup.py REMS T PRFAS & g 5 1) 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 Hiikanbrd.

CFLAGS_NODIST
CFLAGS_NODIST T # @ RER Al stdlib C 97 &, 24 Python 246 )5, Zaidantnd M % M N
distutils CFLAGS [H—3R43 I}, ®IPAMEH B (bpo-21121 ),

FrlH, CFPLAGS AN 44045

o GRIEARIEAR - O TN SCMF BB R IR AD) . -1 BEARIF M ZE B A I AL BE 5 HL
CFLAGS LA UL SC T user- FI package- 2R HER - T AR

o IR -Wwerror o R HUOICTASE Hl i P 285 i) AR AT B X B s A g o
3.5 B RE.
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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 67G . FI TP Python/droa.c |

3.7 FrR ke
CCSHARED

AT R et .
N, -£PIC ¥ Linux 1 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
4N 2 $ (CONFIGURE_CFLAGS_NODIST) $(CFLAGS_NODIST) -IS$(srcdir)/Include/
internal ,

3.5 Bl ae
PY_STDMODULE_CFLAGS
TR T R SR C .

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

3.7 B fE

PY_CORE_CFLAGS
BRiAN $ (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 &— > NAFRIAFET -

BOA: B=FE CR D) .
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3.3.3 fEEIBRIREN

LINKCC
I TFHI# 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 CcFLAGS _NODIST f#H[A]. 4 Python %738 )5, IR E R IN1Z
i distutils LDFLAGS F—3#R4B, Bl PAE & (bpo-35257 ).

i, LDFLAGS AR 4405

o JmiRARiEA L T AR B E R . L AR MR G4 BE, I H LDFLAGs
W AT AT AR EL B S5 T user- A1 package JE Ly —L kxR

CONFIGURE_LDFLAGS_NODIST
A LDFLAGS_NODIST WHMEAZ Y . /configure A,

3.8 BRI HE.

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

CPPFLAGS Ml LDFLAGS #{f7 2407 shell (9{H, PATE setup.py RES il FIERSEEAL it fig s 1) H SRy
PR

LIBS
BElgRbnE, 7EAER: Python W PHAT SO FBE AL R 48 HE 2% -
Fltm: -1rt .

LDSHARED

MRS
BiAN: @QLDSHAREDR@ $ (PY_LDFLAGS) .

BLDSHARED
ML= 1ibpython H T4,
¥RiA°h: @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 _E{& B Python

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

5 RZH UNIX RGARS AR, Windows REEEA HiZé%% Python, Z4F3k CPython [#]BAEL £ 4%1% T4
—A~ K47 B9 Windows 352 (MSLAD), BV Windows I PN 3FI20%E . X 220678 i 8 T4
AN PR 2% Python IF, WSS DMRRERS AN . 226 AR PR AT DA — G HLER B T FH P 2ss, Jf HoaT
PASK I F AR e AS 43 AL BB ) zip SO

1 PEP 11 firik, Python % 1 4 H 4~ Windows - it 37 1 (X B -8 Microsoft 4 4y &b FiE 4 57 45 & 319
WA . X RPLZE Python 3.10 32 HF Windows 8.1 K HJFHIMRA . WIRIRTE 2 Windows 7 32§, W4
Python 3.8,

Windows $4it T 2 AN LA, B LREREPHAE — MG R R Bl s

AR R WA ITPE A, W Python YLK H T 2 N RS, B miEikiE.
Microsoft Store ¢, J&—A~1E i Tiaf7 AR, -6 H IDLE s HAh I &3R5 Python 236 B
3 Windows 10 BUEHAI RS, (A0 AR AN SR AR . B AE T L RG2S RS
7] Python JeH. T H..

nuget.org %5 ¢, I THSEEM ARG B 2%: . ©nl flTH 8 Python Wiz 7 A, (HAT] 8 #H H.
WA PR T A,

ST K , J2 Python HY/NIZAEAL, B B A ECH) I IR
41 EERRER

411 ZRERE

U/~ Python 3.10 ZZ%E R P ATHE R 3K - 32 (Al 64 SEASHI A WA~ web installer (45 424540) 24>
NIRRT R, B R, IRETR B A N TR AR offtine installer  (BSEZHEAL) N
PN LT TR A, AT RB U RS 2 Internet 142 T . 1HS 5 % F #ia AT IRAE 2Rl i
WG 2R HAD

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

TNSEPE “Install Now (57 R[i4¢3%)7:

. I *ﬁﬁ%%}ﬁﬂﬂ%f?ﬁ (BRAETRZEX C iBATHEIATRE R, BUE WA M 258 A T Windows
44 Python & ) %

* Python 52234 B i I - H s

o i | F Windows &9 Python J2 #) % YR IEHE — TR e 101 22285
o PFREBehRERE , B, JEsh#s M pip

o QRGEPRRE 224 H SRR NS PATH

o BBy AU 2 1 R I

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 Q0] e R PR LA B T B o
Python %725 F| Program Files H 5+
o i Ji] F Windows ¢4 Python jz 7 % 4225 5] Windows H
LA E) AT DA H] R e
B o W] AT G5 136 Ry 40 T
o MR, LR H SRR INE R YL PATH
o PGETT B A AT A
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4.1.2 B MAX_PATH PRl

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

TEFOH A Windows Hr, BUBR G AT g5 2K 24 32,000 N EAF. (HFEZLEEE R EE <8 H Win32
KBgAR” dHAmg ., siAEyd 364, HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\
FileSystem Hi& & LongPathsEnabled i 1.

XLV open () BREL, os BIBRAIK Z BOHAN AR I RERE 2 H 1R MR BE AL 260 AT AL
L W we i v [ S R 5 s L 8
T 3.6 JCEEL: Python HS I 1 XHK B AR SHE -

4.1.3 Ft Ul 23

GRALT UL BT a U ] DA AT 1 T8, RVPAS R P AEr 2L B e, meH M P
ZH.o EATPATEAREE T UL A1 0L N BER S e il DASE o — LB BRI H

WL A AR Y UL FF#ER 2% Python, 5 /quiet eI, BEBkid S HARAY IR Bon ot LA
B 5 /passive ¥, AIRAET /uninstall ¥ BIFFAEMIE Python - - R4y R AFIHHIA
PR o

A HAB R R (L 18 name=value , HAPEGENE 0 REEMHEAFHE, 1 RBHEFMEEEE. W
PRI SE BB TN TR o
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B ik INME
InstallAl- | NG 438, 0
1Users
TargetDir | %735 H % HF InstallAllUsers 164
Default- NETE PR B | $ProgramFiles%\Python X.Y 19
AllUser- | IAZZ3E 84T SProgramFiles (x86) %$\Python X.Y
sTarget-
Dir
De- R4 HIH P23 | $LocalAppData$\Programs\Python\PythonXY By
faultJust- | BRIAZCEEREAE $LocalAppData$\Programs\Python\PythonXY-32 &}
ForMeTar- %$LocalAppData%\Programs\Python\PythonXY-64
getDir
Default- | Ul H iR BRINEHE X | (%)
Custom- | ZZ3EH
TargetDir
Associ- | WAL T /A, W | 1
ateFiles | B S04 Bk,
Com- PR cpy SXFGRIERN | O
pileAll .PYC o
Prepend- | ¥ install A1 Scripts H3g | 0
Path Wz PATH DA KK .
PY ¥§HI1%E| PATHEXT
Shortcuts | AN 2%, AR, | 1
SCR4FN IDLE A1 g b
LEN
In- 4735 Python T-JJf} 1
clude_doc
In- LRV S 0
clude_debug
In- GRTF R B R SR | 1
clude_dev | SCff. WX — L Al fE
FECEFAT .
In- 44 python.exe DA | 1
clude_exe | &30, 2 3 ]
RES FECLRATH .
In- ZEHEE B T Windows b4 | 1
clude_launghé&yrhon 2 %) % .
Install- N A B P 4% %1
Launcher- | |5 3 #%. ® & %
AllUsers Include_launcher
BBEHN 1
In- GAREHRE A A, | 1
clude_lib | 44 B%X— L A fE B %
BT .
In- LA GEH pip #l setup- | 1
clude_pip | tools
In- ZHERMIAFSE . |0
clude_symbotsdb)
In- 25 Tel/Tk S #:H1 IDLE | 1
clude_tcltk
In- R A 1 1
clude_test
In- GRS R Y A 1
clude_tools|
LauncherOnlfX 425 JE sl #%. XHHE | 0
i K2 B AR .
Simple- 2 K2R Ul 0
Install
3%{31‘1_ %Fg Lfél??g? QUI R | (25) Chapter 4. 7 Windows & Python
stallDe-
scription
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BN, BEPARRIOT U4 R 2N Python, BXFTDA (FEM PR >) AL T iy

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

FLAVF I P MR LT A 2e%€ Python (AN NEIAS, AT AR DA R v 242 b=, ax
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 AT W] PAFE—N44 K unattend. xml B SCEEA S T HRAT 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 AW 205t P R AL E5 Python AYJSESE N IRINRE, USRS L X LI E AT AETE 2 Internet JE 4
N TG ANRBE, W] AR N BT AT RERALIE, DABIEE—ANSE RIS, 1A R ARG 2 internet
HER, AP A 4. R, TR EORI R, (R MR PAT R R, )
WAAMZAT WIBIAIERA .

AT ARRFF T VAR fir % DA R 30T W] BR3P . 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]

AW PAFEE / quiet BRIR BB R o

4.1.5 {ER*K
%% Python )57, RXWI DAL Windows HifY “FEfF MITIAE” T HISMEUMERIIRE. 2k Python 4% H I
e CHIBUEST DR TAT I R

B SR 8 O R SR S I R D RE - R S O SRR S 2 L e R AR AT A . AR
AT ICE eI, B4 H sk BB HaX e, R 250 A IR 8 )5 HE 57425 Python,

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

“CHIE CRFSE4 MR Python, {Hi& Jfl T Windows & Python j3 # 2% [#Ah, E1E “REFAIPIGE” PHHCOH
%H.
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4.2 Microsoft Store &

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

LR MR, ORGPy Windows 10 BT, F7E Microsoft Store [ JJ F2 /7 H1 8 2 ”Python
3.107 . B3 v A2 % B Python Software Foundation % 77 F 4235

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

TS, A DAETF G 32 R ) 5k 3 3h Python, Bk 3 W] DAE Ay A HE 545k PowerShell 235 i A
python BE3l. HWANTPAMIA pip 5 idle SRAFH pip 1 IDLE. IDLE t¥EFF4fZE I,

X = - n] DA AN S 548, flhll, python3.exe fll python3.x.exe PAJ python.exe
(Hrb 3. x REEBEANRE A, Fln3.10). f£RE-—> £0-—> RAMpETmET, Sk &2
W, PR SRS KR python FiiA . AHHALR pip Al idle HBEFRN python iAR—E.
AIPA# ] python —m venv B BRI BOE HIEH B .

WRAIRE B L% T 73— WA Python I K¢ E UM EB/RE) PATH A8 g, ABAERAEN python.exe
A3 B Microsoft Store AR, i EIFT L%, i python3.exe B python3.x.exe

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

B Python, FEFIIT “BLE” HAA “RINREFRIIIRE”, oEAE “JT4R” F4kE] Python, SRS A
wr AR I EIEFIHERIZE % Python R fr P FTA L, (EA S ERAT AT FE AU PR

4.2.1 EX089E)E
FiE . ERRRAIER B RN EER

H1 T Microsoft Store [ FIF2/F BRI, Python 7% ] G Jo A% S = B0 TEMP FIVEM RHITHEE A
Vil M, BREAR—NRARIA . WRARMEADTE S 0, TR eI 2R
TEIZ T I, Python K {ifi Ff 4144 Windows SC 4 3¢ F1 33 M R 0 () — A FAA B A< i, 4R PR AR
£ SAPPDATAS *j c:\Users\<user>\AppData\, N24E A C:\Users\<user>\AppData\Local
B4 5 A F| C:\Users\<user>\AppData\Local\Packages\PythonSoftwareFoundation.
Python.3.8_gbz5n2kfra8p0\LocalCache\Local\,

LSRR, Windows iR [0k H AL SO SO, BUE AR SR, WHR R B #1445 Windows
HsE W e, FlinseE c: \Wwindows\System32 ¥k [A] C:\Windows\System32 WJNZEN_E C:\
Program Files\WindowsApps\package_name\VFS\Systemx86 HJNEZ.

PRATPAfE ] os . path.realpath () FENEMTBA SO H L A2

>>> import os

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

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

25 A\ F| Windows YRR, SN TITHR:

* M HKLM\\Software BHURH AV HHGRF S0P registry. dat XA

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

o 24 R R (R R MENAFAE T B P B IER U R RCBRS 7] HKLM\\Software B A Z# i .
A 5 I R A B AR TR S 2 40T, 3 A ) Microsoft B 4T 40 58 4 T A5 M B SCRY, 24 B AL T

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

3.5.2 FIIRE.

nuget.org ;& — MG A Python A5, I TIEBCA 4R 2% Python W R GERFFEER MMM . IR Nuget
se “NET g, (20 Taaman TRIYMRE, BWRnT DMREHLTAR,

V7 nuget.org R KA nuget IEHGFT(E . T Python JT % A FUORULE L RS T -

nuget .exe iy T LAV PAE#EM https://aka.ms/nugetclidl F&E, BN, i curl 5 Power-
Shell, i 1% T H42%% 64 {35 32 {3/ F#7 iR 4] Python:

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

TARRFE AT, W5 -Version 3.x.y . fHHERATPAN . B, @R LEE T H A BOANS
UN, THRAFESEMAFAE, WREA -Excludeversion $EIT, WA FRRHEL & C 21
SEWCA . T H B2 M7 Python 22441 tools H3g:

# 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 WATTIL, WARFATLRBOFICAI [N ek Aes 0 . 83, PR H I
WA WARAEMHZ AR SCHE, V92 CLARGER B shidT I

T tools Hhlh, 8F—4 build\native H. BHE—1 MSBuild &1 X} python.props ,
ATAE C++ T H H i FAZ SO 5 | Python 2228 . A0 & 635 ¥ 1 Sle AR P AR SRR S A

nugetore | B A fF B T 2 www.nugetorg/packages/python  X%f T 64 i R A
www.nuget.org/packages/pythonx86 Fm 32 AR A o

4.4 TTHRAHE

3.5 Bl e

IRA R RATHUE — B & /) Python 1151 ZIP SCUF. B BIEVEN 73— HREFF I —ER 5, WA ZH
WA P EE .

fREE ), AR EATIR ULT) SHPRGEE2RE, QR R, REEMERE M2 223k
A FRIEEAE B EHERALE pyc SCHRLSTE ZIP Hr, H 42T python3.d1l1 , python37.d11
, python.exe l pythonw.exe 3, ANEHE Tcl/tk (FIFEATA MR, 41 1dle), pip F1 Python 3C£Y.

TR AR ST IR LR Microsoft C Runtime W R 5 B G0 S ML IO e . 2 7 T B
O AR AE ] P I R G L83 i3 Windows Update [ 2fj%¢%¢, I H. o] DA i 7E R 48 H sk b 4k 2
ucrtbase.dll M

5 =07 A % el YRR P S R AR AT IR — 22 . XS BAT IO SCRHR S AL Python 222 AR L
pip A PKHIC AR, A adn] DA/INOHERF pip (ST BRI G EUEA T A SIS, alw, 26 =I5 EaztEN
AR —R o ( “AT7 ) ARBE, PAEIT 2 N BIFE 1) 1 P S (3L B0 2 i RS OR-S B IAS e 2 -

AR T A AT AR B
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4.4.1 Python N 2R
i Python ZRE N R H A — BRI P T X — 3855 ERXAMEOLT, W DA A A S R A THRAE %
Bt 4l Python R TRAS . RIEE V%A Z&EMH SUEM, BN RERRAZ L), AP,

T & IR AT AT SR R B RS PP 52— L4, (oM PR it 1 e A R . A 7 il Y JE 3 e
BOA W R AIER R WRR 2 A Python iz Thy: PARATLAER], 23 BIMURAE B 0] DASRE , ORI AT
PAIEH AT FERZEAGOUT B E USSR W% R 2 i 1 e A Tl RE IR Py_Main

B TR] B O A SR AL PR ST R  A  PRAE DT 2K, B BT R i i AT S BB R python. exe BX
pythonw.exe . fEXMEILT, NARFRERN Python MAZHLERAFK, H HA Al GETCIAFSH
5 HAIEAEIZA T Python HERR B ST SHK X7 I A o

X ROk, %S Python RIATSCIF—EIE N H R %%, PARRIREATERAR BT . [
WEshds, BT AT HAUALE, PONTER SN RS Z BTA L 1R R B

4.4.2 #& \ Python

JH A 3t AR 2 55 14 17 ) R P 7 5 AR A AR TG 55, i A X Python Z A7 MR A T H B9 3l
L NIRRT AR AU, FLLH K ] python. exe BUEIEMH python3.dll . Joif
FEMPRE DL, RFR I A AT IR 40 2 AR 22258 1) 1 H Sl /2 PABR IS RT I 2y Python fERESS -

SRR 4, SR AR BRI E, OATERI IR 2 A LS hE R AR 0,
TR A S AT BRI B HL 2258 2 1 A ARAR X )

4.5 HREG8

B T HRUER CPython ZATIHUZ Ah, A —La&HHMIIREE M AL, PUT @B TCAS S H 32 2L R 471
x=:

ActivePython HAGZ-FEHAMERZHALT, kY, PyWin32
Anaconda JATHIRIEE (41 numpy, scipy 1 pandas) il conda fUAFFERE,
Enthought ¥ 545 HILAs «~—1Y Python BRI AR
Z Wil Enthought £t T Canopy, {HELZ |- 2016 4E45 0yl
WinPython F#5¢ T Windows B &ATHR, 05 T M @G n fioke @ Ak T H .
TR, XEEEE R REA & Bof A Y Python B, I HANHiAZ L Python [ BA4ES 2l 32 K.

4.6 fit& Python

B A HE R FF 7 (EHBAZ 4T Python, 0] DA% FEAE Windows H B oit—SUBRIAPREEAR . AR ZRFR T4
LT ONGSELE PATH Al PATHEXT A8 fp93 0, (HIXAGE TR hiAs . & macds. WREEEEHLZ
A Python, 152 [&#i & )1 T Windows % Python j2 #) %%
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4.6.1 BR: HEMEETE

Windows FuFAE ] P19 HIR R SE AV AL FLSRBIAS B, Gy &S R BLSR B B
ST EIREE R, WHTIT BRI 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, AUV IR s AR A R . (@547 python . exe [
FSRASIMENTT SR AE 2 PATH J& 8 ()5 3 IR HUAR (1 Python (13 I 734

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

1Efif#: Windows 2KF ] PSR HBBAE R G AR X )5, X HESTEB I PATH I EUE M

PYTHONPATH AZH ¢ Python WA AR, PAICERARE S i pg A2 & 5 Brf B %2 1) Python fi
B LA T S /N W e

S

https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables Windows H {2 A1E4S
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 &} Python o[ {730

1E 3.5 L.

W71 B SR Python MFRERRHTTUGSE I A1, T RERARTE G 242/ 45 T 53l Python., Z2%6RE
FP A — AT n] DA F

TR PR — 00 E, ATRAZEEERRIC N “Ff Python SN BIIAEEAZ &7 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

WIRAEAZ BN R MR I, WAL DU PHst T2 fe)y, 8 Bl HEME. 85, ErRAl
MR T R AT WHETMEM PATH o FHEZIRF Python “&24¢ H SRS N E PATH I RS, %
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 &3

3.7 FriItE.
Windows {738 filf JT] 4% Gt S i A XA R G G ik X (ANSTAURS BT) o Python 1) & Ak SUAS SO ERIA
2452k (B locale.getpreferredencoding () ).

X T RE 2 I AR, PR PRRR R RIR 2 % Unix R 48 45 WSL (Windows Subsystem for Linux) J™ i il f
UTF-8,

AR ] DA Python UTE-8 5 5CRFER A 1Y SCAS 4 i A% U oA UTF-8. % Al Python UTE-8 55X n] DA if
-X utf8 ATk, B4 PYTHONUTFS8=1 HIEA &, W PYTHONUTFS T fBtia] J5 il UTF-8
K, HEBRMWFE: ELH T 7RSSR &,

24 Python UTF-8 #L:0 /5 I, R4S SK AT LAIE S "mbes” 4 il (8 1 R et (ANSIAUTE L)

RN PYTHONUTF 8=1 F| ERIAIIE AR B S AR RS IFA Python 3.7+ W H . WHERARA 1T
{i] Python 3.7+ N PSR MK T 1L Be ) R G g fioAs X, MIHERE R B I PR AR el ] —X ut £8 M 4T
PRI,

AR BPAEAEAS 2 UTE-8 Bt , Windows fiZfr) Python t£57F AR 15 H R IA B UTE-8:
o A 1O WIFHRME VO (P PEP 528).
o M A G X, (B0 PEP 529 T RN,

4.8 EHF Windows By Python f5x5)38

3.3 B fE.

FF Windows [ Python JH8l#§ & —A~SCHARRY, wIHE Bl E S A HATAN [ [ Python fiiAs . B A A (B
AAT) FEEE Python MU 630, HK5 1 S H PATIZIUA «

5 PATH AFRN[A], 2R R i G i) Python JiRAS . & B 1) 4% I P2 i AN @ R GE 238
TS IAHER , AN 2 6 o 2 A A

R BRI 2EAE PEP 397 Wi iE ) .
48.1 AI7
M&HLTT

1 3.6 {RUHE L

4= JRy 4% Python 3.3 J¢ B S A RHE S Sl IE/RAY PATH b B3R5 A AT I RY Python HUAEZT,
PRI ZER AN IR T B2 B A RS R I, W e S m i AT A T i

1

BN K E 2R BORTIAS Y Python B 530 - BRIPAIEFR, I HAFHEE MR HiAh iy 47250
HHE IR Python,

MRS T 2N Python (filf0, 3.7 #13.10 ), & H) Python 3.10 JH3) - {14/ 5] Python
3.7, Zdar s

py —-3.7

TSR A AE e 2 2225 1 Python 2 FUBRGHTIRAS, 221 A T s
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py -2

Vi % B Python 3.x BT A C JH 30 -
WREFEDI AT R, WERMEHEA R R s

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

BRARTEZERE IR TR0, B 223 Python A ff EBIAR PN INE] PATH .

Tix fijrd:

py ——list

7R M BT E 2% Python LA

MEEHERR

3.5 B fE.

U0 2R B R A AT I B WA Y Python JRUAS, I FLME SRS (1 b 22 B venv B 40 AR
virtualenv TH) AF{EEPRE, WESIFETFRHIT RIS EREGR T A 2 2R . ZHafT4 )R
Feas, WS, BURHEE 4 )5 Python fit4 .

MBI
AEFATNE—~IR Python A4S - A —44 0 hello.py ML, HP & AT A%

#! python
import sys

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

M hello.py FrfEf H A, SATPA R fir -

’py hello.py ‘

RS FOfT Y Python 2.x ZEAGHYIRAS S EATEI K . B ulR 88 — 47 ROl :

’#J python3 ‘

LT H A T % 21T BT Python 3.x {5 Bl A1_ETEIA 6y 4 T/R —HF, VRTT DASE Wi 5 7 i
ARUESRT . BRRARC %3 T Python 3.7, G258 4700 #! python3. 7 MRAIRI L AFSFFTHIH T
3.7 HIRAAE L -

WHE, SHERMARE, B “python” Kl Fl AT 205 Python 2.x M AR FT A . 3% B0 T 1) JG 3%
Keafegs Unix, HHrfip4 python il 24 Python 2.

MITHFRER

LN 2 R B 5 Python SCIF (B .oy, . pyw, .pyc SCPF) AHKER. X FEIRE 24 A Windows BE
PR PO A — AN SCPEIRE, REEA R SRR, PR R T DA AR ] Y T RAR IAS A S R
JAS o

RFE) 2 AR, AR BIRRY I AR 303521~ Python fift4s, BARHUR TS — 4TI N4
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4.8.2 Shebang Lines

R IASCPRRY AT LA #1 JT3k, WIFR Ny 7shebang” 1. Linux FIHABE Unix #1E RGHA M X LATHY
AHUSCRE, ENTEFEAEM ARG KRR WA T AT A . XA~ E 3h4% e iF7E Windows B X Python
BAGE AR A TR, BT A7 B R TENTRI B .

N7 FuVF Python A< ) shebang 4775 Unix F Windows Z [M[F&AH, Z/E3ha8 SCHFF 2 L A dok4E
ELAE RS . SRR &2 -

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

e python

B, AR MEAT IR — 1T

#! /usr/bin/python

SFAREIIE U IRIAR) Python, PIE Unix 14175 0V % Python JHAKEL 5 TR0 7, oI % % B2
AT DA B R 25 P T TG . SRAESE Windows 1445 —MEIA, A5 84E Unix A, HS4 4
B ILA /ust IF k19— shebang 7.

] AR R LA 0 AT AR SR e A (AT PAOCH R EERAS, nl DUA R AR ERA) VR ESH .
A, ATDGEISTER BERCAS 2 JEas I <327 Kifak 32 A, BN /usr/bin/python3. 7-32 R
SRAF I 32 {37 python 3.7,

3.7 i Ee: M python JHBNFRIT 3.7 FFhf, RILAELE “-64” JEEEIHA 64 fiHRA . IKAh, WL E A
WHE FBAZEN (B /usr/bin/python3-64 ),

shebang line () /usr/bin/env XA — RN, 783K %) Python EREAR 2 B, ILRFAKE
AT RATICN T PATH PAZRIX Python RIPRATIC . XX T Unix H env F2IFIUAT, AR F57E PATH
PATHR

4.8.3 shebang lines )&

shebang lines i 1] PAJH & BAL i 45 Python fERESAY HAIEIT. B4, 4ISRARA —1> shebang lines :

’#/ /usr/bin/python -v

SR Python K DA —v T fE 5

484 BHENL
it INI B

Jo SRR R I R P A and SO - 7E 24 51 F P A9 application data” H SRR py.ini (B LA
CSIDL_LOCAL_APPDATA ¥ fl Windows Bi#{ SHGetFolderPath iRE[{H ) PAKS EahEe T [/ —
Ei(“#lﬁ’ﬂ py-i)ni o AAE)nd SR TR shasny “fEllEa” A (Bl py.exe), tAT “windows” it
A (HI pyw.exe

R RRIY HSRT R R H o SCUESET nT AT SCPF55 ini SCPRRY B E L, RIS SRR P 55 211 .ini SC
PEARA G5 BRI Pl DA % 48 Ry ind SCOF R fin o
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B X EKiAsg Python R

FEFLEAGOLT , ATLMEar & P S OARBRERT, AT E fir - KF Bl R4~ Python fiiAS . AR KR EFRT LA R
ARSIk, ATDAERFEER ) MIUBRAGIHIAT. Behh, WA R IN™-327 5 “-64” RAFE IR 32 fif
b2 64 (7L H .

B4, —> shebang line ) # ! python fTEAMUARERF, 1M #! python3 H—MRAMER, ERIEE
— A FEERA .

WRAEG S P RABNRARERF, WA AR B4 & PY_PYTHON PAFS E BRI AR EFF. MR AE
B, MBGA K3, %28 BT DATS 8 BB ar AT s AR A, Hedn»3”, 73.77, 73.7-32” 1 "3.7-64”. (i
HE-64” YEIFAGE T Python 3.7 BB B iU R AL & R Ehes . )
TR RN A SR E R, WA DA B FREEAS B PY_PYTHON{major} (M {major} 2 LI
ERRYHT EERARERF) AR E B RA . QR R B RER R, RS g M2 B 4235 1Y Python
A48 o BT B B BEHRAS , RS BERHIIE, EIZMRA AT B 1% 29 P B 2285 B AR .
e THIIR (major.minor) Python HASH 32 {7 F1 64 {311 64 {ii Windows |-, 64 (AR IEZ R E k.
YT R FEFRY 32 (A1 64 (7 SEEVER R At - 6T IR sh AR F 32 (0 64 (AR 2 IERAR - Tkl H, 32
AR BIRR R85 ) T AA T B AR 1Y 64 37 Python 2235 . X REpltn] DATHIN R Shgs 474, HAniE PC 42
BT WA, TIAE RN mT (BI, ANHIE 32 (25 64 (A Python FIAH R )R sl a2 15
G ) . W EAA, ATPAYERRAS RIS LA AT eny <327 B “-647 JSZRRE IR ILAT A
e

o WHREAT W EA XL, fiv4d python fil python2 Fff F %235 A fcf Python 2.x JRAS, @iéd

python3 ¥ F i 2235 1) Python 3.x.

* fird python3. 7 AR A FILAES, FAMACD T E.
* QIR PY_PYTHON=3 , fir% python Fl python3 #RFE BT 4% Python 3 iiAs .
o I3 PY_PYTHON=3.7-32 , 3% python ¥ f 3.7 14 32 (i ZHL, Tifd python3 - &5
) Python (PY_PYTHON AR A B R F6 € T E ZHA . )
e YN PY_PYTHON=3 H PY_PYTHON3=3.7, fiyd python fll python3 HERE45RIMH 3.7
W A5 AR AN, 0 T DATE ) 20 R {8 A AR INT SO o i B A () Y 3 . IND S o i 38 43 Ao

[defaults] , BAFRFSEA RS PY_ AIRRIRTA R OFERE INL SRR 84 A X2 K
/NG ) o) PSR A AR B R INT SCUR R E IS

f54n:

o BE PY_PYTHON=3.7 % [F T AR HZM) INI 3L
[defaults]
python=3.7

o XE PY PYTHON=3 fll PY_PYTHON3=3.7 fI4THE AN NAM INT 3C{F:

[defaults]
python=3
python3=3.7
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4.8.5 SHf

AR T B R PYLAUNCH_DEBUG  ({EA[{E) , Bali#e iS5 RATEIE] stderr (B #5HG ). &
SRIx 2efs BRI A TUK Aok, (0 MAZ AV EA A Python [RRAS . e i HUAR 14 J5 B8 DA B i
AT H 7 Python 18 U1 17 .

4.9 EIiEHR

Python 3 # 5 H P2 (DA S S site-packages SCfF3¢) FAfifife e H e UL, WHEREE K Python %
A c:\Python\ , NEAZEKIEEEAE C: \Python\Lib\ 1, 28 =B EMEAE C: \Python\Lib\
site-packages\ .
G E T sys.path , #HEE S DLL(python37. _pth) B A A7 3CF ( “python._pth™” ) [F] 44 1Y
._pth XXM, HAHERMOEGEANEEESEE 1T sys.path o FTF DLL 2 FREY SCPF7 55 5 F T #0047 30
B3, WNSRTRE, WA INEGE T IR AT A R FR i B A
YRR, AR MRS R, B RS, HFH BRI —4THE R import
site, MIMASTA site . A #H3LWA H BRI TR0 2006 . BEASEEAR ] DA 20X B s AH X T 5
PFROLE . ARV site UMOS AR, JF BRRERGE (R RS,
R, M4¥8¢ import site Wi, .pth XfF (WAHIT TRIZL) Kl site BIHUER AL,
YHEAE] . _pth PFH, sys.path ZANIfE Windows [T

o TEFFIRET, M—AEH, ZABEX N T 45 H %,

o WNRIREEAS B PYTHONPATH A7AE, WIFR3s T & WAk, MEE R R MHS H . iR, 7F Windows
b, AR R R RSB, ARSI T IR SRR P R E S (C:\ 25).
o BANET N H AR 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 1 6 42 7 447 B8 AR R BRAAE 1) 1 B 15 5 300 A % A2 40 1 7 o 31
sys.path 1. (HHEREITA ORI LR FH UM HKLM, F itk HKCU i@ %)

o WA E THEEAS R PYTHONHOME , WPRFHARE R “Python = H %7 . 750, 3 Python R HAT3C
PR T2 “landmark U (Lib\os.py B pythonXY.zip ) PAHEW” Python £ H % «
W) T Python  H R, WIFETFZ ISR 7 H RIS NE] sys.path (Lib,plat-win
). A, 0 Python FEA2 I MAFAEAE M 22 (%) PythonPath #4151 o

o QR4 A% Python Home, WA 85 PYTHONPATH Bp55A8 0, - HARAB M, W6 A
X H B BEA RS2 (0 . \Lib; .\plat-win %§%),

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

* AR home R—NEXIEAR, I H PYTHONHOME RULHE, WIAEHEWTES 4 (1E W kA A 2
AT RAT SR A

XU AR 2

* 1517 python.exe , B(F: Python H R YL Hif.exe (LA, A FHR H PCbuild HR) B,
LR, HZENRD DA . A SBENR R AL <P

* 4 Python $LA7ES — 4> exe (AFMH, #id COMRASE) W, K ARLAERH “Python Home”,
PR Tk AR DA . IR ARG R P R At “ Y AR P %A

o AR Python HAFIENY T H I HBAEMRME (FReE0.exe, —HAERARAZRERE), A
PREAFEN—Z0 A — LBRA BT I B AR I B A

XFFARLEAEZLAKF Python HHZBE IR AR P B AAT RN, DA EBCR B 15 HoAth 225 -

o TEPRTHAT SRS A . _pth XM, HAPWEH . DO 20 MR FEREE AR & 81 i)
A, JZAM site , BRAEYIH import site.

o WIERARTE A ST PUTSCEF N2k python3.dll 8 python37.d11 , ¥E Py_Initialize ()
Zui, BRI Ppy_SetPath() B (£/) Py_SetProgramName ()
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o JERSERI/EE TS PYTHONPATH FAEEsh A N AR F I python . exe Z X B PYTHONHOME .

o QRGN BEME T RIT R EL (FI, R — N Avr MBS python . exe M5 AR , iR
L F P AEAE landmark SCF (Lib\os . py). (THHERL, 78 ZIP SUFHRSAGIENZ SO, Hak:
% I iy 44 149 ZIP LA )

KLERF R DR R G 25 TR RO SO ST 5 B AR PP N e — s fE R A . 50, i el
DAL R Y AR P B R MR, N EBOR R, PO HA BT RE IR 5 2 B
P Pt R A A AR HE B AR A S0

TE 3.6 MU L
o NI . _pth XHHFFFA pyvenv. cfg il applocal #EIH
o ME B E AT SCHEAALRES, B pythonXX. zip YENIEAER landmark .

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

4.10 BinRLR

JLAE Python H H AR AE T A -5 P TS AE, {HJ2 Windows A —SEMERAGRFIE . FERRIE ZERISNTAT A —
SORTHURIAC S F B (X 25

$ET Windows HFRERLER{C S7E mswin-specific-services 1 .

4.10.1 PyWin32

Mark Hammond [¥J PyWin32 3@ —2H T =2k Windows 5 SCRFARER . X ALFE DA SE AR T -
o YRR A (COM)
* Win32 API {1
gl
- R
» Microsoft Foundation Classes (MFC) F " 5L
PythonWin ;& PyWin32 FffA7i)— 47 il MEC W AT . B WEIHIKS ATk 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 B @ (3 extending-distutils), ‘B Python 43285 i AT #4714 Windows
T (*.exe XM FERUMIRENS, VRBERT LAST AAR B AR I Jo 75 H 4¢84 Python,
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https://pypi.org/project/pywin32
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4.11 7£ Windows _#%i% Python

WARARAREE F © 4% CPython, 5SS MUY i PRI AT o AR AR Bdse 24T IR S B A T 8
B 25

3 A6 47 Microsoft Visual Studio FH B REJr R F SCPE, & I THEE )7 Python JUA 4%
4, JKEEPERT Pebuild Hakh,

Fi#E PCbuild/readme. txt PASRIUAH KA SRR —BfE & .
AP RFLHL ) 1527 building-on-windows .

412 HipFE

B Python MR A S, AFESCRFARIE 23R —2 -6 (T B R AL . K7 PEP 11
TIREA A SRS TR E .

 Windows CE [ Python 3 & /X FEZ 4 4 (A1 R 2652 S R0TE)
* Cygwin <https://cygwin.com/>_ Z-HEFE F AR L T 22%E ‘Python fERELs BITIEE
A RBAA WG LR BRI HEAER, 25 Python for Windows
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https://www.python.org/downloads/source/
https://devguide.python.org/setup/#get-the-source-code
https://www.python.org/dev/peps/pep-0011
https://pythonce.sourceforge.net/
https://github.com/python/cpython/issues/71542
https://cygwin.com/packages/summary/python3.html
https://www.python.org/downloads/windows/

CHAPTER D

7€ Mac _{& A Python

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

1£3i54T macOS 1) Mac I Python J5 ) I 5¥F HAth Unix -4 L1 Python ERAHL, (HA —Le&isMi4:
P, 0 IDE AMEEBLEs, (HAEE .

5.1 FZEnFn%3% MacPython

macOS B 47E 10.8 & 12.3 T3 T Python 2.7, FEWARM Python M (https://www.python.org) %2245 fx
BHR A Python 3, AR L ERHE 124 7] Python [ 3 ] —#EHI™ 4aidh, & nl AKE 8 Intel F14448 PPC
CPU ff) Mac _LJiAE81T

YRR SRR ARV

* 2F—> Python 3.12 MFIAEARIY Applications U, FEX HARAT DA F] IDLE, &
AR EJr Python KATHUPRELLRGHR 43 (9 FF A 3445 5 LA S, PythonLauncher, & 157 4LB7E Finder
XLiti Python AR 441 .

» %2 /Library/Frameworks/Python.framework , fil#f Python R {7 3CfERIE . 205 FE 7
5 A7 BRI E] shell B A% . EiHIZL MacPython , #/RW] DA BHIAL X = AN H . Python ] 34 73C
BT S L /ust/local/bin/ H
Apple 3L Python fit A< 4y %2 35 4F /System/Library/Frameworks/Python. framework F1 /
usr/bin/python W, HRKIEANAEEE M ERXLENZE, B EANTH Apple 45 H Apple BU5E = )75k
B THICH, WARAREEREA python.org BRI Python JiUAS, AR AAREITHEAL FRFLEE A AN W]
{HESA A Python |, [RIARAY B AR VA S AR AR BEPA T IO E— B lE R EE 22
IDLE 35— MBI, SRR Python SCAY. WIHERMAE Python [, VRIVZIFUG I % S0k
HIBRENE -

WSRARZAZS HAt Unix *F-& LR Python , AR AMRE L BT %M Unix shell jz47 Python JHIZARHYFHR 2> .
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5.1.1 #0{aiz1T Python Rl
ke macOS _EFFH 11 Python 155k Jr v it IDLE 4EHFF R FRBE, % L3645 IDE DA JAE IDE &7
GRS 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 IAS, AT ffile: usr/local/bin {iiT shell # &R EEAEH
M Finder AT ARMI AT, VRA PSSR
o B4 HiIHF] PythonLauncher

* Miff PythonLauncher {)yiiiid finder Info %7 NI4T IF A (SAEAMT.py [IA%) AOBRIAR. HIRERF, 2%
JaXt A4S . PythonLauncher £ 4 FE Bl e 5 il AR R 8 05 2o 7 ARy — IR
PO e PRI, B IR SRR E RN

5.1.2 BITHEEEFENHAE

XFFIHICAR Y Python , A —ANFRELERIM) macOS Kk M : 5 Aqua 7 H A BEGHES RET (B m)ih i,
A GUI LR ) 5 EARRIRIY )5 2Gz4T. i1 pythonw [ A2 python K/ R4S

%F Python 3.9, {RHE[PA{# ] python (¥ pythonw.
513 i
macOS -1 Python S {E BT A AR HERY Unix SIEAZ &, 140 PYTHONPATH , {HJ& M Finder J5 R 71

B A R NARERT, [RA Finder 78 B8RP BURE . profile 8 .cshre . fRFFEAIE—DC
{4 ~/ .MacOSX/environment .plist ., TEMIEE R A/ QA1067,

B2 K THE MacPython H1°22%4% Python ®IfH R, S5 anshay Python & &i5p .

5.2 IDE

MacPython FffiFFriE ¢ IDLE JF 2388, A 5%l ] IDLE 3 E4H/ 48, 5371 http://www.hashcollision.org/
hkn/python/idle_intro/index.html ,

5.3 ZFEIMY Python &

A I I E W] A5 Python 41 :
o T DA I FRUERY Python distutils #85, (python setup.py install ) Ze3Eak{bf,
* P2 WA DAL setuptools ¥ iR El pip WALAR LM, 1S https://pip.pypa.io/ .

46 Chapter 5. 7£ Mac _t{&F Python
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http://www.hashcollision.org/hkn/python/idle_intro/index.html
http://www.hashcollision.org/hkn/python/idle_intro/index.html
https://pip.pypa.io/

Python Setup and Usage, A %5 3.10.13

5.4 Mac tHEF R EEE

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

PyObjC J2—~ Python | Apple 1} Objective-C/Cocoa fEZRHIHFE , X REZEIAT Mac JT E R ERE. A
Zx PyObiC {5 5., 151JiIA) https://pypi.org/project/pyobjc/.

Fr#ER) Python GUI T.EAUJE tkinter , ETEFEH Tk TEA (https:/www.tcl.tk ). Apple f#J OS X #f
47 Aqua JFAERRASH) Tk, FH AN T PAA https://www.activestate.com N #1275 "B ] A IEACHS
LIAFEIN

wxPython 2 73— /AT 56 GUI THA, FPATE macOS b AiET. #AELHISCRY AT A https:
/Iwww.wxpython.org ZREL .

PyQr J& 5 — AT & GUI LA A4, W PAYE MacOS |54z 17. B £ 15 B W PAFE https:
/Iriverbankcomputing.com/software/pyqt/intro £ %],

5.5 # Mac k4% Python M FEF

£ Mac |38 57. Python [ JUFEIF AR ME T B2 py2app « KT HET py2app #Y £ {5 B AT DATE
https://pypi.org/project/py2app/ 23| .

5.6 HitbFFiR

MacPython H{i {1512 /& Mac _E Python [j FUFITF A A SLHIAE 75 SR HEUR
https://www.python.org/community/sigs/current/pythonmac-sig/

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

YRAERRFNE R IT 23R

l ?E’cf?igf Python 4 i 5 ISR MUIT K INTE . KRG Has A OT & BRbE S RmEIAmse, AT HA
PEP 8 fii#r.

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

RIEXFERE

>>> A7 H 40 TP BAA Y Python HURAF. A4 Bon T REARE By sUAE M Rea B AT RO RE B AR RS 2 i o
. BHAENFE X
o A H A L AR A AT B ERIARY Python $E/RAF, fdh: gAFR AR, UMY 43 PR AF
2N (JIES. FiEe. #ESH=8515), d2iiE M EmesZ 5.
* Ellipsis NEHFE.
2to3 4 Python 2.x AR %%k Python 3.x ARG T H. | JHATAEATIRAD , 3 Dy AT, A3 R 2 B0kl
FI RN I 8
2t03 WA FEARMERE R, BN 1ib2to3; FRME T ML A AN Tools/scripts/2to3. L

2to3-reference ,

abstract base class -- fIR M TR KPR ABC, J@Xtduck-typing BI#h 7S, BHEAL T —FpE S O 3%
Fa, M2 FHALR G EU hasattr () B TRMECE HEC R (FlangH EAR5). ABC
SIAT T2, XM IEg& B HAb3S, (HAWIRERY isinstance () Ml issubclass () ik
Al DL abe i SCRY . Python H A 42 N ERY ABC HH TS U451 (F£ collections. abe
Herp), 807 (FF numbers ) i (FE 1o i), S ABRASFIMESS (F£ importlib. abe
i) o ARATPAE ] abe BHCRAIE H 21 ABC.

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

SRR LA AT R TV, R4t . SRR IR 2 BIER . ARt
B __annotations__ #piRJEMETF.

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XfWIGEHENFH. HiESW
annotations-howto | fig i F ARyt i fefE 5L B .

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

o RAEF A TERRBOM I P ETTEATAARRAT (B0 name=) SUEME N ASTERTTEATA ** 15
PCHLER A 25BRUE, 3 F1 5 FEPA X complex () WM @ T X BT SEC

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

s 2 E A ANETRBTSHENSE. MESEOTH T SBIN R IT K CA R/ 805 15w
WA * [iterable B TCRBAE A . 2EBIKRUL, 3 F1 5 FELA M S JE T A8 S 4
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complex (3, D5)
complex (* (3, 5))

B0 S4B POV B0 S s SR BN B 0 calls — 5. U, (F A4
SR FIRAR— B RO 2 BB R R 2 Rt

7 & Wparameter REFZEH , H ST ZHGESHIXAAL PEP 362,

asynchronous context manager -- 5720 | F3CHEISY L FP X f @ i ¥ X _aenter_ () A
__aexit__ () FEEX async with i) IEITEES. B PEP 492 5] A,

asynchronous generator -- 55252 K 3S 1% [BI{E Masynchronous generator iterator R B-5{JJ async
def & LW REARAMLL, RRZAAFET BEMEE vield Kb A4 —RFIATLE async for
(2N U AN =S
WARTE 2 48 b AR e R, (BAERL LU I NPT BE2 48 7 £ A%
FERERE S, PR DA

SRR LA avait FAREK asyne for M async with .
asynchronous generator iterator -- 525 7 85 5028 asynchronous generator FRELFT B EE IR .

WXt )@ Fasynchronous iterator, 24 H __anext_ () JF¥EE B2 R B —A 0] EE R0 SR P T
A A R RS B T —1 yield ik,

B4 yield ST EALTE, 044 AL ITARAS (o RbaE RERTRER Y ry iH60). 4%
Bk BHREGIM _anext__ () BEMT SR GARIREN, B2 M BIFRBASENTT
Z: I, PEP 492 1 PEP 525,

asynchronous iterable -- 5[ KU R W E async for i A) gk H 09 X 5. 26 0 & B W
__aiter_ () F¥ERE—A asynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- 52B3% 08 SEM T __aiter_ () fl__anext_ () FEMNIE. _ _anext_
WMHLR [l —A~awaitable ¥4 . async for SACHIRLIEMARN __anext_ () FiEFTREIF A4
s, HAHEG| K — StopAsyncIteration B . H PEP 492 5| A,

attribute -- JEY: SCHCE| N RPME, EHE SIS LB ARG . 200, WS 0 BF
JEM a MW PAR o.a k5 HE.

AT ALV, 5 A X identifiers H-JE BRI F A — AU QA IBHEULE T DAY, 01l
setattr (). SRR R TCHE G ks, TR getattr () HAHL.
awaitable -- \[25FFX R BB await FIRX P MHIXS SR . WA coroutine B2 A __await_ () J5

EHXT. 20, PEP 492,

BDFL “Z& 5 {-2Eph#E" MIE X455, W) Guido van Rossum, Python )i .

binary file -- —3FHISCIE file object REMG LS F 7 Kb o “HERISCHR B R A BRI (Teb,
"wb' or 'rb+") FTHH M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
Fl gzip.GzipFile fJSLH,

7S Wiext file T RAEBTES str WRIYSTIR S

borrowed reference -- fff A 5|/l 7£ Python [¥) C APL H, fEHGIH 235 —Mx L5 M, iz 240
HAFEAZGI . MR RPN B2 N — B Taet. B, SRS ol ARSER AT 511
55— strong reference 55 E o

HEFFAEborrowed reference ' Py_INCREF () PARFHFbGESR Kystrong reference, AR 24104
TEEAEBE AL NG — A Z Al R . Py_NewRef () BRECT AR R B — B i strong

reference,

bytes-like object -- ‘FYix 4 & 1% bufferobjects H H. f8 T ) C-contiguous ZZ M )3T %, X350 A
bytes. bytearray fll array.array %%, WARIFLZEE memoryview X, FHEIE
AIFEZ b BRI E PR XSG SR . PRAF N R SO A Sl i B KRS
FELCEAE R BRSO . XFION RAE SR PR AT AT R . ARG ppokt
ZHBIf1FE bytearray PAJ bytearray [ memoryview. HABEMEER —#EHIEERAEHT A
ARG (0 HEEATENTA) s XX a0 146 bytes PAK bytes X4 memoryview,

9

%
?‘,ﬁ

SR E. WERFEHE

o
T
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bytecode -- {5ty Python J5{URS 2741 74785, HJl CPython fi# Rk o171 Python A2 )7 1) P AUAD .
FHMIERGAAAE pyc S, X “UCRAT IR — SCPFRPE BE SR (AT A 2000 I8 58 24 15
TR ) o XA T AE E B AT T R AT LSS B ) virual machine 2 Lo 5 RN
Python FEIIAL_ LR 7S A—Ed@ ], A -—ERELEA ] Python A A% .

TR FIFRATLAE dis BLRE) SRR &R

callable -- Wl PJIIREER AT A G nl ABAT TR s R &, AT REME i — 4S8 (B Wargument),
B PA R Tk

callable (argumentl, argument2, ...)

function, BRI JEF|method &5, WIET MM R . LI T _call () JEMFEMEHIHET
CIR)EROE

callback -- [ —AME RS04 A DA PATE A K 5 5~ B 209t FH B 1 (51 R e 4
cass FHRAIE FH FE OGS E N, ZE S A8 AR A S B A TR E IR i E o
class variable -- QR348 40 eI g AR &, I HAUSRAE SR )29 B (M @ FE 20 326 B 20 .

coercion -- BRI 7o S AH R R B S B BB, — PP 2R AL SE ) B Ut e 4k o4y g —Fh
B, BI4N, int (3.15) JERFIRPE AR RS 3, HTE 3+4.5 1, SRR (—
& int, —A~i2 float) , PHF LA AR ZEBUA BB, BRI K TypeError. QI EA
RV, )7 UG TR AT A S H0H— AR 2R R, BINZE S, £loat (3) +4.5 T
ANE 3+4.5,

complex number -- 535 X ELHARGIN YRR, o B B B R R N — A S — A R A
HERCRFERCAE (-1 BOFITAR) BOSEAid, W RSl 1, FETRH 5 j. Python N
TREZRI IS, R TARAARICTT R A —4 3 A%, fli0 3+15. WERFEE math B
PR SR A RURAS, i cmath, REEIMEZ— A B S R Rr . WRARRGE
A, BWENEILT- A,

context manager -- | F SCFBISS 7E with (A, #idE X __enter_ () fl _exit__ () HiE
KA FRBARSHINT S, 20 PEP 343,

context variable -- |- F 30 —FRIEIL I E M LR SCT ARA AR FEIPMER A . X BT LR R
AP NPT LA AR EE. Ak, PRI SCEERE, — M HIT&fEh T aes
HZAEF3, mE R RN R RN & RS A& B . 20 contextvars,

contiguous -- ¥E8: —MNEIPUIRZE C i& 425 Fortran i s PN MR IELEN) . 4G i /2 C Al Fortran
LN . YR, IrA 2 B U ATE AP LA S HESY RIS IR s e =5 DY
TEL Y C-IES R, 3 NAFHHEHER I 5 — R 5 115 11 2% H Il B e bl . {H 2 HE Fortran
SR N S —RT ER

coroutine -- Ppf tHREE THIRENE ML, FHIRERT ATERS— St ATFAE S — AR . PN AT DA
FEHFZ AR S B BERKE .. BA1E asyne def iHARSEHL. S 1L PEP 492,

coroutine function -- PpFEFAEL IR [B]—coroutine RS TIMEREAE T asyne def i5A)KE X,
FA[REML S await, async for il async with X4F, XEEEH PEP 492 5] A1,

CPython Python gf£i5 FHME LB, FE python.org b7, "CPython” —ii] | T-7E 0 ZEHRF I SE L5 L
{52 450 1 Jython B IronPython FH X 51

decorator -- ZEUREY R ME RN — A REEI AL, EHE M ewrapper AL AR TRECL . 2E1M
PRI LA 35 classmethod () Fl staticmethod ().

AR U IR, DU A eR B0 SR S R Se 45

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

@staticmethod
def f (arg):
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E#E‘J%ﬁiﬁiﬁﬂ%?%? HIEF R AR I o A A R TR P2 0L e BI0E RN 2858 LAY SC

descriptor -- §liid2y TfTEX T _get_ (),__set__ () B __delete_ () HIEHXS. H—1K)E
PENREAZRET, ERRPRIS EIT ST B AR & . MERT, H a.b KARI &E
SR — A B TR a ZRF IR B A FR R b BTG, (HANSE b 22— MRS, WS XY,
FIFIRAS T . BRARF IR SR IO 2 IR JZ IR B Python [ ¢4, TRAX &1 2 BB FIE RO RL A
HUAERRE. k. B, VR, BSTEASHEBRN G &4,

A KRB IIRNE Z (5, S descriptors B i i hi e«

dictionary -- ‘yJiL —ANSCHEAL, HA TR AR R AH B ME . BT DURAE(THA __hash__ () Al
_eq__ () HEHINIS . I Perl &5 FPFHRN hash,

dictionary comprehension -- “plLifi: 35X Ab A>T SR ARG Y BT A B0 A3 oT B I IR B G R L —
FEEEY, results = {n: n ** 2 for n in range (10) } FFE W — P HEn F{Hn ~*
2 B B i, 2= I, comprehensions.,

dictionary view -- ‘FHLHK] M dict.keys (), dict.values () fl dict.items () iR BIHIXTERIEFR N
FHAE . BN TFIFEEH O —DNEISHE, XERE L FHRSER, EESHHN A, 2
FF AL B R 4 HIERY S 3R, AT 1ist (dictview) . 2, dict-views.

docstring -- SRS FRFH {1028, RBEBLER Z ISR — AU B A 8 I EAEUS AT
P2, (HSPRERTRBIF A BPESR . B __doc__ @Mk . T eEn i
TSN, DR X R AT TBOSCR F BEor E

duck-typing -- 18718 F5—Fh g KUbE , BIFAREE R R BB w2/ A B D, m
R EER PSR EEUENE (BRGNS T, MERRSEN T, s e T.”) hT
SRR T AR E R A, BT R AR ] I fe i 2 SRR T R . Mg -2 H 00 i )
type () B isinstance () fill. ((HEAERRG-F2An] DAGE A 40 208 & Vb 7e. ) MIEAESR
Ml hasattr () fs/2EAFP 4hft.

EAFP KRG HCRVFATER S B9ESCHiE . X Fh Python # F US4 5 WUk 23 (B e i s 1 B 5l J A7
TE, AR E B R AR SR o KRR RT3 pRt WA TR RS i 2 K s ] try Fll except 184]. T
HARXF A NZ Bl LBYL WA, & UL T C 12 HAthiE 5 .

expression -- A A T PUK HFEAMEANIBERIC. Ha)igul, —PNERBRER T ENFEE. 4
R BT EEASEREOR LR, EAREAH SR —ME. S HMESAE, IFE
Fr ﬁij@if@ﬁ%ﬁ%%{iﬁﬁo ISAEARRER I E R X Wy statement, HIIN while, WREHZ)E T1EH
M AEFE R

extension module -- §JEH DA C 5 C++ i B, {# ] Python ) C API 3R 518 F %0 AL AR
T2 H .

f-string -- f- P45 A £ B0 P BTN FAF R FRMDEE RO AR B Ag bR A
HH 5. 20 PEP 498,

file object -- SCPEXF S X AN AL ) SCH APT DA R 23ISR (A read () 3k write () XFE
WIT7YE) o ARMEIHANE T A, SCHRTS T DAL BN B SERE A S0 rF, W HAM B AE, s x)
Eiﬂ?%é@iﬁ W) (FanbRER A . ARG IX . BT, BFiES%). SRRy Xt
;ECX%— E‘ ‘/‘/ﬁo
2 AT RSB SCPE 4 SRR = 2 S, e = A DL A, B T
SCBHE Lo BUHf. QIHECHERE R ML SR open () B

file-like object -- SLPERXM G file object W lR] Xid].

filesystem encoding and error handler -- 01k R4 s R SR PN Python 3£ M -1/ R S iR 15
e 1 B SR Unicode TG Ly AL IR A .
S R G AR T AR A A ARIIE RE AU ARG A BEAE 128 DA BT Ed . AR S R G gmt s X 0
EREAEILARIE, W) AP s RES 5| & UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () FREAI#HE T ¥k

AREOCCIT R GE 2 i 5 B AL PRI -
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filesystem encoding and error handler JZ4F Python JE 8/ E T PyConfig_Read () HRECRALER: i
Z:F] PyConfig ) filesystem_encoding fil filesystem_errors .

F 2 Wlocale encoding
finder -- 4R 2y —Fh S22l A gl ALK loader FIXTS

M Python 3.3 FLAFAEPHFR R T A 3R 4% Usk 12 53825 Bl sys.meta_path ([, PAKpath entry
finders it sys .path_hooks ffiff].

WL PRS0 PEP 302, PEP 420 1 PEP 451,

floor division -- [n] FIUEEERI: ) N & A B de i f B R B E YR . BB BT R /. TﬁJ
w, F#arkX 11 /7 AMITEEERE 2, M52 M RRIF S EIERERE 2.75 . R (-
// 4 £ -3 KX -2.75 ﬁT%’/\T%E’J 3. WPEP238,

function -- pA%L T DA U 35 2R [ AME R — 215 4] o 38 0] DA AR ABANE 2> 240 HFFE R BUA I T
PR . Y5 Wparameter, method F functlon A,

function annotation -- FREChRTE B4 2R B 2 80 MIE ) annotation
PREPR I TR 242 BIan DA R BRI Z A int SEOF R E—4 int {4:

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

PR AR VB I AR UL function —5 .

Z: Wvariable annotation #1 PEP 484, Hrpdiid T IhfE. Y512 [# annotations-howto DA T B FA 45
PR B

_ future__ future 75/4), from _ future_ import <feature> I§/R 4 iFas i F ¥-1E K ) Python
RATHR P SCAARME R TEE RIS SOCR AP Y IR . _ future_ BIHRSCRYICSK T A BERY feature B
o 3 FA SIS HASBRAE, VR DAE BRI R A ] P8 e O A BB S R AR E
(e ) FEMTHE R BRI

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

garbage collection -- K8 Rl FEHCAFI0E I 1 N A7 25 B 9 A2 . Python J&3@ 44 5 VAR — A~ REAE A
DUFNF TG ER ﬁl}iﬁ B IE A ASI [m Se 2 SR TR A T BE IR IS B o W] DA g Al St s il 1 1% [l e 2%

generator -- /L)% 3y iR [Bl—"generator iterator (R pR%L . BB ARG HEEL, AFESAETHMAE vield
%ﬁﬁuﬁfgﬁi*?ﬂﬁfﬁ% for- {82l i next () BREGE IR,

TR R A AR R, (AAERLE UL T BT A A A B A RS . WERTE B ERA BAAE C, 7
ﬁiﬁﬁéf’ﬁu\ﬁﬁaﬁx

generator iterator -- 2K 2 KICES generator pREUITAN T4 o

A vield UG EEAM, CEXHALANIPRE (R L try ). % &
& E AR EPRE T E%/\}\%ﬂiﬁﬁ%?‘*m” (X 53U AR B IT U )3 g&%jﬂ@ﬁ)

generator expression -- LR AL X R MERLFN RSB EHEERBGLE L%%ljfwiﬁfrﬁﬁ 7E X
Tﬂ/\gﬂ’* L BRI for T4, U\&~/\Tﬁﬂﬁ 1f Fh). PUNEGFHRIRN S RINZREUE R
— 5

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

generic function -- JZ RIS ] 1) 2 20 S B R 45 VE G 2 A sR B0 LB pR . 6 U8 R & ph R 3
N A nAVATA DL S

i 2 Wsingle dispatch RiEFRS<H . functools.singledispatch () HMizeA & PEP 443,
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3

generic type -- {2 W[ 4{bHnpe; HN 1ist B dict KR AR TR 2T FLZAf.
WEAS N Z A4 R . PEP 483, PEP 484, PEP 585 fill typing Kitk.
GIL 2 lglobal interpreter lock

global interpreter lock -- 2y BEZY BT CPython fFRERR TR B —FOHLI], &R PR Al — i 2 A — 42
FELEINAT Python byrecode, MALHITE T BEEXT SRR ((14E dict SGEEBNERA) HXIF LU
ke 4xfifk T CPython SEBi. Z B MPRE SR IN B (I RE S 2 LRSI TS (8, AR D240
PETAEZ A PRES BT

A, SR E P B =07 PR T R AR SRS BT R TE ATV SR 2R 55 0 Hs 4 e A B RR
GIL. BtAh, fEHAT VO #Emth B2 2R GIL.

Bl —A (PAERSAURLED RS S8 ) A R RIS M RIRS R, o e
RGP A A PR A AR DL N PR BE o R S IR R R R R R B AR A AR, AT
MELAZES

hash-based pyc -- J& WAy I¥) pye (XY Y SC A (4 WG (B0 T FE 355 18 0B TR R ff o A s v i 10
S 2, pyc-invalidation.

hashable -- n[Wy 7y — N3 G2 e A (0 R AE AR dy N6 R B8, i pcl a4 (BERE A
__hash__ () Jiik), FFAIDARIFLMXS RIEFT I (ETRERA _ea O K)o AIIGAXGR AL
W EA AR TR R A (L LA S 2R A A ]

T A QA X GRS A1 SR AR B IR A BT, PR Ak S Bl 2 A A PRS0 s A fE

KZH Python R R4S P B X R A TG A ) s AR Z5gs (Blans Rel 7o) #ARTAA: AN
AlARZR R (BIANTCALAI frozenset) (4 BEATKICE I NG AR AIBA T . P2 SRS
MG BRI T TRAR . EAERERE—EAME (BRAERSHCR), BN Er A e
FEM id ().

IDLE Python [{) 4 T & 524> BRI idle S Python ARl 2 AT P 1) BEAS o A AR AR AR R0

immutable -- AR[EXR HAREEEAXIG . ARG FAFER AT, XN AN RERY
A o ARAAITAFAE— AR FRIE, WA BTEFT X SR . EATHE T 20 B A (E A Ly 3
TERL, BN/ S b i o

import path -- S AWt HZAME (B4 248 ) AR, SPREBpath based finder il R,
SAH. AN, AEREFKH sys.path, (XK ERUEATEER A LHEH
__path__ J@fk.

importing -- ‘F A 4— M) Python AU AES 75— S Python AURS B 6 AL 72
importer -- A ZY AR MBRIIEIRT G WX RIEET finder g T loader

interactive -- 22 . Python iy — P H AR, RIRAT DATERRREAR S /77 ot ATE ARk, SERp
PATHERELR . AFAWSEIHE) python fyd (HHT DAEARI T ST HLIT 46 3 B b e A0
PSRBT ) o FEM LU B R BB A S i MR A O NSRRI (FICA M help (x) ).

interpreted -- i FE%! Python —RMEREALET, SZMIXARHIFALET, SR I DO d T3y
b G e A A T 2 AT TSR] o T R WR G YR SO T DA BB AT T A b 2 S 38 T R T SO i
1o RPRE IR T 0w B A R A A RO A AR R ), HR AR PR g, &

Dinteractive,
L

interpreter shutdown -- fRREZTCPH 44 BRI, Python MERERR-FAUE A —MEIRIZITI BT 22 B
BOTH 2 REHEIR, BB Tl BN TG 55 . BIE R Z WM A DI S o XA
SE ST sl 5 L R A ARG AT . RS PIB BET I AU T RE a8 B 45 Fh s, DRI R
B PHRC A TR R (F R BT R s LS5 ) -

fRREAR S 2R I ERE A __main_ AUHREHTIE T IA C 58 AT -

iterable -~ WIRRIR AEGH IR o R BUTRORE S . PR G0 B T ELIE DA RIS (BIA 14 st
str Al tuple) DARHSEARF AP dict, A % MURE T _iter_ () Jikst2sis
T2 ENE __getitem () HEMAERE B E XA

AR T for PEFRLA K2 HAb T Z—DFFIRHTT (2ip O L map () ...)o 24— ]
BRXIRVEASHAL RN ERE iter O B, BLBREHZXRHEN S XA AEREHTXME
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EAR MRy TR PTEAR RN, REEATERMN itter O Bl A QAR ALERTE
For IR H ST, U IR o445 i SRR (1L 28. 5
Witerator ., sequence VA Jtgenerator,

iterator - R MR AEHBUEION S, TARMBERIMN _next__ O ik (RLELAN
BHH next () FFBARIH . M8 BRI IS % StopTterat ion 5. Bl
BHER ST Z PR BIETC R, KEFHHE _ next_ () HEHRSHIRG| A StopIteration
St . IR UAHA __iter_ () FEMRRENZERISIN R EH S, BIE S0 e e ik
Xt T T LM AT A GOE MR . — A BRSNS AR 2 2 K A P 2k
T AIE . At (Fan List) FERERRMEAL A iter () BMEECRTE for TRERH T B IR
KA A AERAE I DL T AR 12 15 A 0 22 [T 7 2 i 2k AU R A R i [
—IEREN G, HHAERRRE S A .
W25 B &R typeiter,
CPython SBi41i: CPython WA SN kM E L __iter () MZEK.

key function -- BEF% 1 o B EOPR R B R A, 2 BB A% R 0] T HE Y BOHEGL (A Y TR S B4,
locale.strxfrm () AJ A M —MFEHEE XIHE T 20 1 HE 7 i .
Python W 17 2 T B fuir A A s EIOR ¥ e Z M HE 80 4 =0 Hd AdE min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
J itertools.groupby ().

AR 2 M. B, str.lower () JEn] ARIVEZME K /NG HEF R 55
b, HERRAI AT AT 1ambda Fikz ORI, #ilU0 lambda r: (r([0], r[2]).fH operator
R T =AM R B 25 . attrgetter (). itemgetter () flmethodcaller (). iEAH
AARTHE 15 PAZREA RN 4 pR B s 191

keyword argument -- 38t S8 £ Wargument,
lambda Hy—/> i lexpression F I S 44 INEKCER AL, Faka N TE I BB RAE . Q)22 lambda pRE07) F)vA

> lambda [parameters]: expression
LBYL “Jofif JGBkER” W35 . XU S KRS AR TR A sl 4k 2 i e s A mi e 2 5
PRS- 5 EAFP Jy SR IO L, AR RUR KT 1 £ 1A

2B, LBYL X380 “&/” M WK Z R AR S K. fan, PURAR
if key in mapping: return mappinglkey] W REH TIEREEAEZ 5 HABL AR mapping
RS IR T key T AR o XA DU R] A N E ] EAFP Oy HOR .

locale encoding -- if% 75 X4k X 7F Unix [, B & LC_CTYPE i 5 DI i i 4% =X, & vl LA i
locale.setlocale(locale.LC_CTYPE, new_locale) ﬂéﬁﬁo

T£ Windows |, ‘B4 ANSI AT (Fil: cp1252).
locale.getpreferredencoding (False) R #{ i EFHREUES Xinigmidag .
Python {§i [f] filesystem encoding and error handler 1i Unicode 31444 FN75 H8 SC{ 44 2 (A b 764

list Python P E [)—Fsequence, BSR4 MFNFE, (HHE AT HAE S gl m AR s 53¢, R T
TR RIS R O(1).

list comprehension -- BIAHESEA LT 51 1 FA7 S 5 762 45 1 45 SR AU P B
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] RF4EL—
A~ 0 2 255 FEHE N oS BEREEOS AR (0x.) BYFIR. H 1 A2 ATEERY, A4 gl
range (256) WA TCERI AT,

loader -- LSS 05T BN F . BUHE X4 K Lload_module () K. fIER R b —
A finder 128 . FEES I PEP 302, XfT-abstract base class W] 2 JI, importlib.abc.Loader,

magic method -- AR Jj ik special method §)AEIEZ[F] LiA]

mapping -- Wit —Fp SRR R B E R OIF L T Mapping 3 MutableMapping 5 5 28 i i B
HHERIBERIT SR, R H T35 dict, collections.defaultdict, collections.
OrderedDict PAM collections.Counter,
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meta path finder -- JLEAF AL sys.meta_path WY R FTIR A finder. TCRKAR A KA Spath entry
finders FEAERFRIAFF AL -

5% importlib.abc.MetaPathFinder T fRICIARTA Hoas T SE I 71k .

metaclass -- JUJ& —Fp ] T RIS, 2w ARy RPMMERY| R, oRnTTE2 Lk =1
SHOTRIBA N IS . A T X B I AR E S AR TR AL — N BRIASE B . Python (W45 2 AbTET
Al PAGIEE B SOt . KA H FOKIEATT 2ax A TH, (HYFRE B, o nT HAtam K fe e
PRI EACHH TIC B HAE . WMLt IRERT S A8 SCHlpel, DAk
HAbVF 2455 .
27 E 2 I metaclasses

method -- Jjik TEIEPHE W REL. WIERERIZ R LB — AN @R A, iR 3R x4
Ve WS — A argument GRE R4 N self). &l function fnested scope.

method resolution order -- J5j LM 5 3 AEATT I it i 62 1 0 b i 48 2R A R B 28 T FH B9 S JE o
WAA Python 2.3 JryAfATINNY T HEE 2.3 BGE Python #4248 BT FHAH S B YA IS -

module %}5: )2 Python fCAS AT —FPZH 2N . AABTEELAG ST Yy 44 25 18], A2 /T 5 Python X142,
W]l i importing BAERENZL 3 Python Hr

5 Wpackage

module spec -- BERLAEE —>fiv 44 25 (6], HoP s T R A X S AMFE. & importlib.
machinery.ModuleSpec HJSEH .

MRO Z: lLmethod resolution order
mutable -- WEXF G FIAERSRATDATER id () PRFRREIERTOL T BUEHIBE. 532 Wimmutable.,

named tuple -- #5084l ARify “HAITH” W TR0 AT, HHHEBRIRGTREREH N4
PRIBHER T B EE  SXARA 2 B 230 m] e A AR

ALENERRETHALITH, {04 time. localtime () Flos.stat () WIRIAHH. H—1HlT =

sys.float_info:

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

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

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

True

HLEAATCALR N ERR (Bl BT sl 1) o thsh, A& ITdle il w2 E UM tuple 4%
I AR B T Aok A . X RA AT THE, siF M 1) % collections.
namedtuple () @&, J5—MIrsGL LU IN—LF TSN B R ST A s k-

namespace -- iy 443 4 25 [BEAFCAE R . v 25 [0 Jail . 2R NER, 86 X2 IiRE
AN (FEHEZ N ). 4% 25 R LB 14 0h 58 K SCRpsibifb . 4N, Bi%builtins. open
5 os.open () Wil B 12 2SR XA A 44 25 () o B A A5 S BRI pRESOR T Bl
el T 4. B, random.seed () B itertools.islice () XFPEEIHH T IX
YRR random 5 itertools Bl HISLENAY

namespace package -- iy $ 53[0 {0 PEP 420 5[ Af)—Fp U AE TR A 8 ipackage, fir44 23]t n]
PABA LR Ry, gk I Sregular package N[A, M ENTEA _init__.py fF.

SR Wmodule .,

nested scope -- iR EFEHIR 75—~ SGEE NG A RARES . BN, TE5)— B e R s 0T DA
S B RS R TR AR RO 5 | A RO X IR ETC . R B S IR T A
WZERE. U, SRS WERT2R64 2 0. @il nonlocal XTI AFE
ASNZAE I

new-style class -- Fr\R X T H §i 90 T A KA 20 2RI X IHFRIE. 76 5561 Python Hi A<
Hr, R BN E BB S /1) Python il iy o8 RIEAEME, HIA0 __slots . #BFF. FHAEJEPE.
__getattribute_ (). EHEMEFSHES.
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object -- X5 AT ARG (JEMESE) PALTE AT (k) B%dE. object H2 LA new-style class

e U2 H 24
£ — A B TR e ok B S 604 ALY Python module, MIEAR L, M2 EA _ path JRMERY
Python f5iH,

%2 W regular package Flnamespace package.

parameter -- JE% funcrion (B(J7k) & HPHIGA SR, A ERET AR I —A>argument  (BAEH
BRFILE, 21M%%). FLfES:

* positional-or-keyword: B BT, F5E— T DAMER AL F 520 A AT DA 5 42 -4k
BARSES . FREARES KA, BIANHR foo Fl bar:

’def func (foo, bar=None): ... ‘

* positional-only: {UFR{OZE, F8E—HAEMEL A EL AR SE. (WROIEIES Al e R H0E
XHIEBINRAFENZIFEE—A / FHREL, BTN posonlyl Hl posonly2:

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

o keyword-only: {{fRXKHET, F8&— D HAGHM XL ANSE. (R AT Sl TE
PRECE LB S AN F R & AT AN B S AL MBS 2 i1 * ke X,
BN R kw_onlyl F1 kw_only2:

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

* var-positional: WIAZ(E, € AT AR — MERECR R CCE S B TS (e A
BZEHEZMMESHZ ). BMESWEETEES SRS = KE L, IR HEE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WAZRHEF, H55E A DMRIUE R R BT SH (e HAES C 2 im0 K
BYSHIG) . BMESEEIETES AR ~* KE X, Bl LHE kvargs.

TEZ: 0] DA B4 28 AT I S50, AT DR R L8 nT BE S 40048 BRAE -
2 Wargument RIEFEFKH . ZHEESHX B FRE ILAE, inspect .Parameter 24, function
“SDLJ% PEP 362.
path entry -- B A 11 import path " E— BN E, S 8path based finder |l KA IR B AR,
path entry finder -- $§4E A NALRES T — 0T X 2 | sys.path_hooks (Bfipath eniry hook) 1% |9
() finder , WA G REIE S path entry € B
1§2%F importlib.abc.PathEntryFinder DA TR A BRI SCILAI S 1 .

path entry hook -- J&4E A V81 —Fp a8 XS, 6 R0 Qe & 345 F e parh entry W R BLH 1 500 g
% (fi [l sys.path_hook ¥ FER[E]—" path entry finder.

path based finder -- 3£ T ¥AERGAL RS ZROAR—Fh T34 2 & 3855, AIFE—import paith WP FRAR L,

path-like object -- JFEH X4 0 F DU RGE LIS . ALK R TR P FRBEN str
% bytes W4, B PALE AL T os.PathLike Ml f*t 4., — 4% #F os.PathLike
XIS AEE T os. fspath () RN str 80H bytes BRI RFE IR os.
fsdecode () fll os.fsencode () A5 HIHRIALRIAT str B bytes KRMPLER . HXTZ2E
i PEP 519 5| A,

PEP “Python 451 HYH A4S . —> PEP S& Bttt SCi, K m Python #h IXERALE A, SH
PR/~ Python {3 Bt % HLHE B sl R385, PEP I 2445 (IS 10 10 57 A JUAR 1T B2 080 ek ) B L 33
HH
PEP WA VR HE T S v s e DO 190 80 S B3t DA S R o 23 Ain A Python f 351 e3¢
9 5 SR EENLE . PEP fIVEE A TATAEAL X B R, I RS [R5 W 30 A SRy .
%10, PEP 1,
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portion - {4y LA 4 25 (B R A H SN SCEE S (WATREAAICT —A> zip SCE) . Bk X
T, PEP 420,

positional argument -- i & %5 2 Wargument.

provisional API -- #5¢ AP1 3¢ API 2 $5450A R HERRTE AR IE 2 Y 1] 5 A28 1 PRALE 2 AN I ) S 2 11
RIS DA F A ST HRUCE, (HASZHARIC R &, ol m] RETERZ LI A 1 5 A AL B
TN AT R AR (LRI D) . WAEBOF A X BEREIET - AUE AP N
N RIS FEE ) ™ E BL A P G B 90 A B AT BE S ik AL
B2 X E APTSRUL, 15 AR RSB Wil “ SRR T 587 — A A I
R R AT RE e SR B —Fh ) 5 A T R T 5%

AL B AR SR VEARE PERF A BT B, N 2= TR0 MR KIS RIS T . RS L PEP
411,
provisional package -- [ ¢ {0, £ Il provisional API,

Python 3000 Python 3.x AR MMERR (X4 FHERAS 3 I &AM IR EE T R S B 1) A
A4S “Py3k”,

Pythonic $5—™ELal — BEAURD S 25206 1 Python 1555 S JH 00 KURS FIBES: 1 AS 2 ) i 5
AR SR SE BT . BN, Python [y J A2 £or IEAIHRER Ak P — A m] e AU SR
WP TCR . W2 HAE F B XRS5, IR 2428 Python B AT I & e 668 ] — N7t
Huds:

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

TR I B 157 5 B Pythonic ({77 5 k& X FERY:

for piece in food:
print (piece)

qualified name -- g #8% — DMPASS R AR, ToR MBI 4 J5 1 H 3 it e SO HEA- 286
PREREL YRR “BEARY, MO LWL PEP 3155, T 2R ERIZS, BRE AP SX 524 F5—
2

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

>>> C.__qualname_

ICI

>>> C.D.__qualname___
'C.D'

>>> C.D.meth. gualname_
'C.D.meth'

MR TS A, B IR G AR BRI AR5 A PR B A AR, S A Y
24, N email .mime.text:

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

reference count -- 5 PH8 XIRFEXT RGN . 24— DXRIG IR TR, I BTt
BRI 51T Python AU K ULE F & AR UL, (HEZCPython SEHA— A KEEICEK. sys
BPE LT —A> getrefcount () AL, FERF 5L RTIR A E AR IR X G005 T4

regular package -- AL (LG8 Wpackage, BITNELEH—4 __init_ .py U HE.
%52 Wnamespace package.
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__slots__ —FEAEZ P ERAGEE I, 3 990 50 75 BH S J 1 S R G AL [ S R AT A A . BRI R
IR HmAT, ARG AEY, i RAREAE DRG0 T R, 5 QAR AE A7 10 B 2
., HHE AP RS,

sequence —fiiterable, T _ getitem () FRERTIERA SR MR CE I, I
FESLT—NREFHIRKEER) __len_ () H¥E. WERFFIEAA 1list, str, tuple fll bytes,
WEER dict ¥ H _ getitem () Ml __len_ (), EEH/HBETHSMIETN, HAE
P B AT B i immutable T JEEEER

collections.abc.Sequence IR HLKENT—TEEEWED, BYfE __getitem_ ()
_len_ () ZAXESINT count (), index (), _ _contains__ () #l __reversed_ (). L
I e R R AT register () SR

set comprehension -- A4S R AP — AW EA XS T A SR TR IR M 5 R E SR —F SR
EY¥E, results = {c for ¢ in 'abracadabra' if ¢ not in 'abc'} B NFEHERE
& {'r', 'd'}. &0 comprehensions,

single dispatch -- Y5y —Fhgeneric function 73JRIL, HELHEET BASHIZEROREREN .

Stice -~ Vi 5 5685 T 55 sequence 10— ARG, B P RUB R B T ARARICR QIR 72 (1 o
BN LAE S RIS, Bl variable_name[1:3:5]1. FH55 (FAR) ARicte N
slice X%,

special method - §§7kJyik —Fhili Python KK VI )7 35, JIARFREA T e B 10T 5
o XFINRMIATRRE AT RIZ . FRIR AR SRS I specialnames .

statement -- ifif) HAERRTE (— MU B WAL, — BRI DUE—Dexpression AN
B XTI, BN 1f, while 5 for,

strong reference -- 55 |}fl 7£ Python [fJ C API wr, 35| H 245 a5 | AR IriA o £ m51 1 . 78
BT Al @ JE ] Py_TINCREF () RAREGRS | M 7E M ERS | A By Al i@ Py _DECREF () R
e
Py_NewRef () BRI #E TR MsRG 1 . 85, 0FER ARG 1E e
%585 R H py_DECREF () pR%k, DAREST | FH At .
g2 Fborrowed reference.,

text encoding -- LA #& X 7F Python i, — A FE4FH 2 — 5 Unicode fC 15 & (FE 2 U+0000--
U+10FFFF). N TAHESUEH — DT, EREGITIME I —B 7.
P A FRF R AR — D F RPN i, T FTT 5 o A AR R RO R
7,
HEFPAFESCARF L Fildas, ENENA” ORGSR,

text file -- SCARSCMF —FHREAS 1525 str WG file object. 38— SCAS SO 52 B 7 1) — AT ) 7747

F B AT B sl A Bllrext encoding . SCAR SCAF B TG PASCARE (Ter 3K 'w') FTFFHY SO,
sys.stdin, sys.stdout PAf io.StringIO HJSEH.

HESFbinary file T FRREGIERE F 5 3T % BISCUEXTSE

triple-quoted string -- = 5|"5*fF 1 RAW S AMELNES (7)) ERES () WERFE. BIEY
e LS E RS A5 SR EA R R A AANE, (RFZR L. ENRFIREFFR N
TARGEE RS S AE 5, I BT DAES R A7 1M Jors I 3AT , TE9R S SCRY 4 5 IR il i
i B

type ZEHIHLE —> Python X4 )& THHA M BEAXTREREA —Fh2EAY. BUEXT ST, nf AR
B _class__ J@f, sl type (obj) FRIRHL.

type alias -- 8B ¥, — KA R 3], B 7 2O I AU E 45 15 AR HAT o

b P (S PR RS RE S N 1 I

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplelint, int, int]]:
pass
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] DA g ] s

Color = tuple[int, int, int]

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

Z: L typing fl PEP 484, H g X} Y REIG TR REA .
type hint -- 3874 annotation "R . EME. RBWIESa0R RIETS E W28,

KRR T T, Python REERELAL, (FECHTAHIASKIAT TEGRAN , 9 by Bh IDE 55
R4 Tt

AR RIEMEREEI BB A typing. get_type_hints () Kihn, (HEHAE
AT DA,

Z W, typing Hl PEP 484, H AR INREMITEAIAIA -

unlversal newlmes -- ﬁﬂi Pef7 — RSO AT A £ %%‘KWE%"J?@ TEEAARE : Unix 91T
ZER A E . Windows [Z55E "\r\n"' PAMIHR Macintosh [ 5E . Z I, PEP 278 Il PEP

3116 F bytes .splitlines () TEEZ ML,
variable annotation -- 28 b {d: Xa‘ﬂ'ﬁigz%!é J@ i) annotation
TERREAS B IS TR/, T ] ek HR A

class C:
field: 'annotation'

AR BRI BT A R 2R AR BINDA R AZ B2 int FREURO(E:

count: int = 0

A AR TEVA I R AR RE I, annassign —{y
2 W function annotation, PEP 484 F1 PEP 526, H. iR T IHINEE. Y1527 annotations-howto DA T
PSP bR ) A R S

virtual environment -~ BEDEREE —FIRJIYIMAE U BSROIZATITERAE, ALVF Python JI P AR BP0
FITF2 Python 4 % AW & THLF] il — RS0 LA 719 oAl Python R JHEEFF 047 0

HZL venv,

virtual machine -- JEIHL — & 5E 20 A E ST, Python FE LML AT AT 751 g 3% 7 FIr 25 B
H)bytecode.

Zen of Python -- Python 24 51k Python B3 PRI 545 . 1 00T B S5 60 L M 5 . 4 SRR
BT TR A 1 A" import this”,
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APPENDIX B

i AA

XL SRR Sphinx M reStructured Text JEA4 i1, Sphinx &—/~% M ALFE Python SCRYT 48 5 11 SCRY A I,
o

AT REEZ I ), WAETEIEE 2557, A3 Python A8 o AR AR BUf i TTmk, 5 P
reporting-bugs AFANAIZ 5 . FRATHEWUH o) G R |

RN -
* Fred L. Drake, Jr., J5ff Python SR THAEZ B, ARZ SCHIZ AR
o T 4% reStructuredText F11 Docutils {1 Docutils i H ;
* Fredrik Lundh 1 Alternative Python Reference 3 [ , Sphinx M 183 T4 £ iFa94H%E .

B.1 Python {44 SifkE

AARZ X} Python 157, Python 5 Al Python SUHAT TR, [ Python JRACAS /) % 1) Misc/ACKS 3¢
PRSI T vk -

AT Python # X (i AFNTTHK, Python A4 Ui €1 SCRS——HHAHMRAT!
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appeENDIX C

7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com F-4H % T BeOpen PythonLabs B . [&]4E+
H, PythonLabs [#] J\%%%] Digital Creations (J{ "5 Zope /A ; U, https://www.zope.org/), 2001 4, Python %K
{542 (PSF, I https://www.python.org/psf/) J8AL, 3% &—% A Python AH & HITH A G 1 HE
BRI, Zope T HAESE Python B B4 i HE B I B o

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

RWAE | BB Fh mEE GPL %% 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %4 | PSF =y

{Efit: GPL A A EWRE Python #£ GPL R &1 . 5 GPL AJA|, Frf Python ¥ nJEAR SRR A4 K AG R
JaBIIAS, T TR IR T R . GPL )V n]E 45 Python W PAS H B e GPL R A& ff YAk 45
EER; B HENATT.
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

C.2 FRERS( LAH &M Python B)RmF0F M

Python A SCRS ) I V7 AT 3BT PSF 4 T #7350

M Python 3.8.6 7y, SURHHFAYZRBI . A5 SAIHARACAS R 2 PSF ¥ AT PSR 4 2k BSD 76T 1)
XUEE 0T

FE 4 B AE Python H RS T ARG VF AT X LBV AT & SRR VAT 2 R AU — 5 . A R
AR SE RS RS TP T A a9 75T 57530,

C.2.1 FF PYTHON 3.10.13 §§ PSF ¥ a[#il

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

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

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

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

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

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

distribute, and otherwise use Python 3.10.13 alone or in any derivative

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

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

Reserved" are retained in Python 3.10.13 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.13 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—~to Python
3.10.13.

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

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

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

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

USE OF PYTHON 3.10.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.13
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.13, 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 3.10.13, Licensee.

—agrees

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

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM # &Il

BEOPEN PYTHON JF5 4] P AR 1 AR

1.

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

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 FHF PYTHON 1.6.1 i) CNRI o] #pi¥

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:)

68

Appendix C. FSEFI¥FoliE




Python Setup and Usage, A %5 3.10.13

(£ L£50)

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 FF PYTHON 0.9.0 E 1.2 5 CWI ¥ 5] H#piY

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

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

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

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

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

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

C.3 WrRERfFa91F o] S5 35

A2 Python K AT GRS =7 BAFRIVFRTRIBOINE B, %308 FUR A 8 B HRITHE R
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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 "~ 2 /)
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. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

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

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 & A 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 FizRal4 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 BHALE 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#k

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 & i 2=EAH

xmlrpc.client fEHEE DA FHEH:

The XML-RPC client interface is

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

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

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

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

C.3.8 test_epoll

test_epoll MR F AT AEI:

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 BERIKT kqueue [ AL AR FHEIH:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein [} SipHash24 2 ¥ERISEH . EREPAT
—=
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 #1 dtoa

Python/dtoa.c XML T C K%L dtoa Al strtod, T C AUN BEAUE A A7 5B 2 [ 640, BIR
£ H i David M. Gay 44 5 1114 45 30 H HIZ SCHERTFE 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 R mPERE. BLAh, &M
-+ Python [j Windows Fl macoS 2427 nl g {7 OpenSSL FEi#5 UL, B AESLAR 1] 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

BRIEBEN ——with-system—expat BB THE, T pyexpat AR M5 expat YR DG

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 JAHE DM T

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 B 21ib BAKIFTFE kN TH 8, W 5 2lib SRR DR 2110 3 &:

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

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

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

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

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

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

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

C.3.16 cfuhash

tracemalloc {§i MW Z M S L 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 FEHERE F A4S libmpdec JE H#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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"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 ] SoX Wi H 1) g771.c U A5 B fi:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

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

jleel@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
material or commercial packages without the written consent of its
author.
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JEF
..., 51
-2

command line option,5
$APPDATAS, 34

2to3, 51

>>> 51

__ future_ ,55
__slots__,61
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, 9, 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

FTxXEEE 52 ~~help,>
asynchronous generator —--— 354 i, 52 _F’S
asynchronous generator iterator —- & -i,5

¥4 R BERRE 52 ~J,8
asynchronous iterable -- § # 7 #% & % -m <module-name>, 4

.52 5.6
asynchronous iterator -- RF ¥ %R E, 52 -00, 6 _
attribute —— J&,52 ——prefix=PREFIX, I8
awaitable -- F4F 4L, 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 —- FZ#,53 —--with-assertions, 20

. . ’ y —--with-builtin-hashlib-hashes=md5, shal, sha256
bytes-like object -- F¥ ExF%£,52 wit ’ ’ ’
y j FHERZ 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 —- & 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 -- FTXZEE,53
contiguous —-- ##,53

coroutine -- W4, 53

coroutine function -- WA E %, 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 -- X EF£, 54

filesystem encoding and error
handler -~ X Z & H B H#H A 5
R A IR AR, 54

finder —- &&KE,55

floor division —-- i FEERBR &, 55

Fortran contiguous, 53

function -- H#, 55

function annotation -- FEARIE, 55

G

garbage collection —-- X3k [, 55
generator, 55

generator —- 4k #,55

generator expression,55

generator expression —— A KBKRAR,SS

generator iterator -- A R&EERE, 55

generic function -- & A& H#, 55

generic type —— %A, 56

GIL, 56

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,5
IDLE, 56
immutable —- LA HE XL, 56
import path —-- BAEK4#, 56
importer —— B A#, 56
importing -- &N\, 56

interactive -- X &, 56
interpreted —— FEA, 56
interpreter shutdown -- %ﬁ% £ x M, 56

iterable —- H#HRAXZ, 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 —-- ET K H4HEKRX, 57

M

-m <module-name>

command line option,4
magic

method, 57
magic method -- JEAR ¥k, 57
mapping —— B, 57
meta path finder —- TEZEHZHKE, 58
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 L X%, 58

N

named tuple -- E % T4, 58

namespace —-- W% %[, 58

namespace package -- 4% % [H4, 58

nested scope -- #%ZE1EHH, 58

new-style class -- ##.%,58

O

-0

command line option,6

object —- X %,59

-00

command line option,6
OPT, 20
parameter —-- ¥%,59

PATH, 8, 14, 30, 32, 3740

path based finder -- EFTHBEHEHKE, 59

path entry —— B&EAH,59

path entry finder —-- BHEANBH&ERKHE, 59
path entry hook —- E&NH4F,59
path-like object -- BEHFEXL,59
PATHEXT, 32

PEP, 59
portion —-— #i4, 60
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, 60

PEP 443,55

PEP 451,55

PEP 483,56

PEP 484,51, 55,56, 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, 56

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 47, 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 —- £43# &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 —-- 47, 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 —- XAEAE, 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, 21
——-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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