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CHAPTER 1

0

5
A2
=\
(=]

SE/NC

NI EAER, CPython R ds SR Ay AT 55
CPython PE{EANG: HAWSCIU i 4777 R ATRESA PRI . 1L implementations..

11 @&

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.

FE IR 2 AL PR AR ISR, T JF i S HE sys . argv B - HE, BHAICER, RN
LIICE (sys.argv[0]) RFBETFRIEM TR
—c¢ <command>
AT command ) Python fXfY . command W] VAjg— 754, ] DAJE A TAT 20 B Y 22 2k 15 A1)
SO, B A 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

E): BCREURTE T A BRI AL C SRR, A EATH %A W R Python BLE SO
(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 ,
L4

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

PEP 338 - BRI A A AT
3.1 WA R FRARIEAT __main_ PRI,
3.4 MU A [FRE SR 44 23 ) 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 .
L%

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

KRG DRIAR;, (] -1, sys.argv[0] NZFHH ("), HHELHTHRME sys.path BIFk.
BEAh, AR ARG SRR, BREE EhJE T tab whA I S 4 (20 rlcompleter-config) .

hs%:
tut-invoking

34 MUESE: A3 tab RhAETI T S S

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+
BAPHIR v RIS, EE A E R, Bl
Python 3.8.0b2+ (3.8:0c076caaa8, Apr 20 2019, 21:55:00)
[GCC 6.2.0 20161005]
3.6 GHTA: —VV #E30.
1.1.3 H{hikIn
-b
H str 5 bytes B bytearray ¥, Xt bytes 55 int i, &&MEE, HE L HZED
(~bb) W2t
3.5 iR AR I bytes 5 int KL,
-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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-I
TERR BN IE AT Python X7 [AlHS ] -E Fl -s. FERABIRIT sys . path A EMATEH
SR Y site-packages H 3% T PYTHON* FASGAS - 9 20 . 30 7T AT N ST 1 — 25
AR A AR 1) P AR AU
3.4 JRHTIA.

-0
Rl assert ifi A A SAEAT LA __debug_ RYMEA N AR UIS. ELTE - pye §7 A Z HTE N
.opt—1 BH DI (bytecode) WSCAES, (B0, PEP 488)., 555 PYTHONOPTIMI ZE,
3.5 B fKHs PEP 488 {224 . pyc X4 .

-00
TEJA -0 W ) I 2 75 SO P AT H . I AE Lpye § A Z BTN . opt—2 SRy e E g ik S0 fF
(bytecode) W) 44 (201, PEP 488),
3.5 B fKHs PEP 488 {224 . pyc X4 .

-q
R E 22 HASE N AN SR BRI RCAE
3.2 BUHTIA.

-R
T AFEAUAL . BRI PYTHONHASHSEED SMEAS R E 0 RLESER, B b BEpL L2 2k
B
1t Python [ FLIICA R B3ge IS IV A FEALAL , KF str T bytes BUXF4: __hash_ () BY(E” fiah”
AT REALE . B AR EANTHEERAS Python JERE H RFEAAE , (HUEFEH A2 4 1) Python i
[ E AT AN AT F Y .
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 SRV AW A Fp T 25 i 5 8 — A [l 2
3.7 i B A HCIRTHAN 2 PR 20 o
3.2.3 OB

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

-S
M site WA N RT3 T sys . path BJ#ME. WR site RAERGHUE T
AMSEE X LU (SRR A Bl A BT site.main (),

-u
s stdout FI stderr i AN Gt MEIEIIXT stdin I TC M .
A5 2([F) PYTHONUNBUFFERED,
3.7 iR S48 stdout FI stderr JiiAE SCASZIAEAE FH 220,

-V
FRRTEVIIRAC B AT B — 255 5., Bongimanyihr (O sl N BB ) o M4 P v
(-vv ) B, EREHE DT EE . B EEEE R E B ag k.
3.10 fREAE: [ site BEHLAT DATGEIRF BEALBRAY G SR AR A . pth S

32 (F] PYTHONVERBOSE.,
6 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 “FECUN_F ik, H S F TR H o B4
message “F-Bolh /il 5N ELAG BAICES: AR KNG,

category B U5 AHIMICRE (Deprecat ionWarning %), AAURAEA s Ml LAY SChs
HRM R R E LA T2
The module field matches the (fully qualified) module name; this match is case-sensitive.

lineno FBL VLTS, HH O ILECFr AT, M4 TH 7115 .

IDAZE I A - et 2R SR A B VS B T, R IRAT RS — A PR EC I A A dE
V- IR AN ORGd, FEflR s — 48R, SATHIE— S ORGET B E ) .

BRI AN PYTHONWARNTNGS PR 4%, AT DATE Python £2/37 H1 ] warnings 45
Pebfrasl. 4N, warnings.filterwarnings () BRECA0 &5 B A E SRk

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

X

B IR —47, ARG AR Unix JE3CH # Lemd. XiE M T DOS L g BRR AT .

TREE T4 R B SEBL & J@ Y% . CPython H Fi & X 1 R4 A] I 4A :
e —-X faulthandler J8H faulthandler;

* —X showrefcount AI{ERRFEE A B A2 B AR REAS B B0 0, fn b B 5 | BRI (8
FHRIPIAFERE . X HE TR A

* —X tracemalloc ffiff] tracemalloc #idk=E5h%} Python NFEDEEHIIR . BRHATEOL R, R
A wAE i RAATEIR B R E B . T -X tracemalloc=NFRAME DAJE 3l R & [
NFRAME Wi iR EE . 55 W tracemalloc.start () TN

e -X int_max_str_digits configures the integer string conversion length limitation. See also
PYTHONINTMAXSTRDIGITS.

e -X importtime WIREIR T AFERMWEIE ., B2 ERERLA, Ritaln (ke
S A) fH SRR (HERiREN S A)
Hgk, L7 YR python3 -X importtime —c 'import asyncio'. HiHZH
PYTHONPROFILEIMPORTTIME,
e —X dev: JA ] Python JF &8, FIATERRIAE O B & FEOTHHE KT E .

e —X ut£8 J5 ] Python UTF-8 Bixl, -X ut£8=0 g% H Python UTF-8 izl (RIELC A 83

2y
RE &

D

o W VE B E W B AR 2 AR YN AR R P T

11. &8
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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 ARVFEAMEREIFE sys . _xoptions FHORSRPUX (A

3.2 OB I T - x eI

33 MUFTMA: -X faulthandler ¥EJi.,

34 RFTA: —X showrefcount 5 -X tracemalloc 3,

3.6 GHT A —X showalloccount &I,

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

3.8 I A: -X pycache_prefix #%ji, -X dev & IMFELE io.I0Base M s P id %

close () SFH .

3.9 WU SE: (1] -X dev B, TEFRFHRGISHIL BAERG AL encoding I errors Z4§ .
The -X showalloccount &I #FEE .

3.10 fEHMA: -X warn_default_encoding j&Ii,

3.10.7 BB A: The -X int_max_str_digits option.

HARRAS 3.9 B ANHEREMT ], SRS 3.10 5%, : 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
BTSN R B AR . AR S L) PATH AHR): — s Z AN os.pathsep 4 FEIY
H R 225 (6l Unix b E S Windows |45, BRAZBSAELER 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 BUETMA.

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
PATEAZ B A6 T To IR ML o AR AT ATE XA SCAF B B R AT sys . psl Fll 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 JGB A

PYTHONDEBUG
WA R UIRGBO — N EE AT, B S TR E —d 8. WERECOh— S, WEm 4T
Z AR E o
PYTHONINSPECT
BEAR R ARG — NPT, B T -1 .
BeAs FAR Ry Python fUfS (] os . environ HAB L ALERR > A E5 i il Al

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
AR E T I, Python XFAE IR H XM R IL KRR B A cpyc SCOF, TN 2 TEA Y
__pycache__ HFd, XY THE X pycache_prefix=PATH i%&T,

3.8 BUBTIA.

PYTHONHASHSEED
AR AR AR BB BN random, FAEH—DEEVLIE N str Fl bytes XFRIGAIZF TP T

NS PYTHONHASHSEED R A — N HEEUE, B RFEAE R 158 i 50T o 2B BUs 7 BEHLAL BT i 5
RUZEZU A hash() 24

TR HPR AT ERNEA2E, G TR A B B RN, 22441 python #EFE L
FW A

IR TN —A [0,4294967295] JE I N+ HEHIEL. 158 5UE 0 X525 G A FEbLAL .

3.2.3 BGHm A

PYTHONINTMAXSTRDIGITS
If this variable is set to an integer, it is used to configure the interpreter’s global integer string conversion length
limitation.

3.10.7 FET A

1.2. K

st
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’,
3.4 R s 4 “encodingname” FoPLAE 2 AT IE .

3.6 i A #F Windows [, XFF58 Bl il & S b X & Z 0% AR B i 4 E W gmfis, BRAEIRIRE T
PYTHONLEGACYWINDOWSSTDIO, B IIARIES 5 22 18] ) SCAF RIS T8 WA 32 HL 5

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

L4
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%,

W%
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
Never warn

#
#
#
#
#
#

IGS=ignore

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 HUHTIA.

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 BUFTIA.

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

3.7 BB

10 Chapter 1. §4$1T5H8
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PYTHONASYNCIODEBUG
WR WA BB — IR 748, AR asyncio My AR .
3.4 BUHTINA.

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.
3.7 CESR: BT "default" 43HiRE.
3.6 HUHTIMA.

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

WA PYTHONMALLOC FREEAS st R IR I C PER malloc () 4pFids, B WIAR Python (7L
HEALHF pymalloc, WIS &R 2008 .
3.6 R A AR B BUAE R T DARE FH THE BT i Python,  WER BB E A — A FA4F
DR BT AR

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
% : Windows,
3.6 OB A B2 A1 i W PEP 529,

PYTHONLEGACYWINDOWSSTDIO
WRBER— e T4, WG BTE & BRI B AR . X IR%E Unicode FAFHF AR IR
S G R AR AT 4RI, A6 utf-8.

WIRARMER B EE 0] (RSO TE) AN 8 8 il 65 22 b DX AR T 2 5 200
. Windows,
3.6 HUHTIIA.

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

1.2. INETE 11
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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
ikt B LC_CTYPE M AE & . X HARER TR REAS A B FIZ AT T (A2 v ) At m JRR X 3k ke
AL (B 40 GNU readline JE) Z4b, EEFE TR (JLISX Lot R 571277 Python fiffE#%)
PARAEAPRE T AR 24 5 C XIS #4F (140 Python F CHY locale.getdefaultlocale () i
BRI .

(i b B b A 1 o o DX ) e ) T R — AN IR TUCRE H Bk sys . stdin fll 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 R ) 2 A P D3R T AT A T B IR AS WA B PY THONCOERCECLOCALE=warn 5 £( Python 7£
stderr FARHELREE.

WEEE, RIVEEAE IS e gl 25 1, sl e HOOE 3R B A28 i H An DI, BRIN Py THONUTE S
PSRFAEAL GE R 3T ASCIL B DX HH A 405 o D020 (] st 2 P 3k 9 30 45 AR ol AR 6 ) ATt 1
e UTF-8 fENRGH 1 .

W *nix,

3.7 BB 32 Hil i 5 i PEP 538,

PYTHONDEVMODE

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

3.7 BB

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 B

PYTHONWARNDEFAULTENCODING

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

EncodingWarning .
AMHis5 [ io-encoding-warning .

3.10 JBGHTA.

1.21 ARRATE

PYTHONTHREADDEBUG

A E A, Python RF& B IH A (E 4T B stdout,
LEFLPython 448X A
HAERA 3.10 S AMER M, A e B A 3.12 PRk, .

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 J£= _{& A Python

2.1 %EFI%R% Python HIRFTHRA

211 ¥ Linux Et

75K Z # Linux SATH L @755 %4€ Python, [EWEE— W& MR AL FTA AL & . (E2EATHGR
BT REE R SR (L LE TR, 35 IR T DA SR S AR BIG A S S5 BT AU AS 1) Python, fUEAAH 78
VR

Wt Python [EA Y24, [ HORYESEATHRAR BN 7 (repository) 1, R AT DAEALHBIE | O ) 5%
fiiugsr . SERAT A

hz%:
https://www.debian.org/doc/manuals/maint-guide/first.en.html ¥}j* Debian i
https://en.opensuse.org/Portal:Packaging ¥} OpenSuse fH

https://docs-old.fedoraproject.org/en-US/Fedora_Draft_Documentation/0.1/html/RPM_Guide/ch-creating-rpms.html
#177 Fedora ff|

http://www.slackbook.org/html/package-management-making-packages.html #}Ji* Slackware ff

2.1.2 7 FreeBSD 1 OpenBSD _k

o FreeBSD JH[EJME( FH AR fir S35 &

’pkg install python3

* OpenBSD JH[EJE( I AT fir @ e

pkg_add -r python

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

I 1386 {1 1] & ZHEHL Python 2.5.1 f Al J A :

13
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’pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/1386/python-2.5.1p2.tgz

2.1.3 7£ OpenSolaris % §t_
YREJPAGE OpenCSW HEH . 2225 S fiff 4R AR Python, FL4l pkgutil -i python27,

2.2 #S Python

UNSRARAR A C e CPython, 1SS MU @ MEUSUUA 5 o AR AT DAF s O 1 J5U i 8, vl DAL B4R
WY clone (32E) o (WARAREEEE RV R AT, WErdE—10 clone. )

e L R o A P e AL

./configure
make
make install

5 Unix P22 62 5 1% 28 F & 35 0EGE & @ R A Rt [E)4E Python JE IR A (source tree) #R H [E] R 1)
README.rst #§Z 41,

M make install W PATE FH o [E14% python3 i {y il #E . WL, B make
altinstall M AE make install, HEITE R4 exec _prefix/bin/pythonversion,

2.3 81 Python #HEARERIEFESE

These are subject to difference depending on local installation conventions; prefix and exec_prefix are
installation-dependent and should be interpreted as for GNU software; they may be the same.

Flan, FERZH Linux 24 L, WERTHEBERZ /usr.

&%=/ 2R
exec_prefix/bin/python3 ELrEan S O

prefix/lib/pythonversion., exec_prefix/ | &R B EIWHEENE.
lib/pythonversion

prefix/include/pythonversion, 14 B3 Python & R B I A\ B 288 T &
exec_prefix/include/pythonversion include ¥ %2> HEIWIEENE

2.4 18

B57F Unix _F{ifi i] Python [, REE 53 /2 TTBLATHY (executable), {341

’$ chmod +x script ‘

ll

(EE[EVA A TE S J— 1 /5 388 1) Shebang.  DATN il 5 2 16 i 18845 -

’#]/usr/bin/env python3 ‘

EEAEEAE PATH W # 2 Python H 348, X1 HELL Unix A& BEEA env s, HILAR ] BETFE 215
/usr/bin/python3 B4 (hardcode) il B i ASHE1K ,

BEAE Python [E)4s i f shell 54, 3% i subprocess B4,
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2.5 Z[Fl{t OpenSSL

1.

3.

BT AR $ 85 TR (vendor) (1) OpenSSL it & Al 2 #i (5 AE i /7[5 (system trust store), #5RE| (&
openssl.cnf fHEMN HESAR /etc HFFHEHEEL (symlink), YERZHBITIN L, ERGRLAE
/etc/ssl B# /etc/pki/tls W, ZHENEES M cert . pem #HEM/ok—H certs HIE.

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

Tk, 2EE24E OpenSSL, FHMAREME A install_swiiANE install, install_sw i HIE
NP ZE openssl.cenf,

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

$ tar xzf openssl-VERSION

$ pushd openssl-VERSION

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

make -jl1 depend

make -38

make install_sw

popd

«wr v n

Build Python with custom OpenSSL (see the configure --with-openssl and
-—with-openssl-rpath options)

$ 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

ffi(E):  OpenSSL F &4 i (patch releases) FL A [l & AHZ¥ (1 ABL. R/ 75 % B3 4 i Python 2CHEH
OpenSSL. i fl— 1B 1 A AR L& EE OpenSSL ZH4E U T A T -

2.5. Z[Fl{t OpenSSL 15
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CHAPTER 3

e & Python

31 BEESH

JAAF HFAI A . /configure WA S5

’ ./configure --help

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

3.1.1 MESK
——enable-loadable-sqglite—extensions
SHF _sqlite YEMBHCP R TIMEY R (BRAHE).
2, sqlite3.Connection.enable_load_extension () LK) sqlite3 fibk,
3.6 BUCHTINA.

——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

BN T, HARREUBIR T sizeof (void*) . AR void* R/NJy 64 fibA b, W EHERFECH 30 1z,
Ay 15 £
4 PYLONG_BITS_IN_DIGIT &[] 15 8§ 30,
2] 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

Z1 os.pathsep HAEI AT
3.9 BUHTIMA.

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

%I, decimal .HAVE_CONTEXTVAR fll contextvars b,
3.9 BUHTIA.

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

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

——without-c-locale-coercion

S5 C i E X UTF-8 gyl sk (BRI .
AE N PY_COERCE_C_LOCALE %%,
#H R PYTHONCOERCECLOCALE 22 PEP 538,

—--with-platlibdir=DIRNAME

Python JEH 544 (BRIAH 1ib).
Fedora #ll SuSE ¥£ 64 {\i*F-4 H 1ib64
2[Fl sys.platlibdir,

3.9 JREIMA

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

HELE Linux A AT FT RIS 2 BOR LR R4 5 & . 4 Fedora #£ “/usr/share/python-wheels/“ H 5k
N2 wheel £, [ ANZ23E ensurepip._bundled i,

3.10 BUHTIA.

3.1.2 ZRETHIEIR
——prefix=PREFIX
Install architecture-independent files in PREFIX. On Unix, it defaults to /usr/local.
This value can be retrived at runtime using sys.prefix.
As an example, one can use ——prefix="$HOME/.local/" to install a Python in its home directory.

——exec-prefix=EPREFIX
Install architecture-dependent files in EPREFIX, defaults to ——prefix.

This value can be retrived at runtime using sys .exec_prefix.

——disable-test—-modules

NFFNLRE test BB, A test WL _testcapi FREIR (BUALHIFI4H).
3.10 JUHT A
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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 UCHTIIA.

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 £

MR ——enable-shared il GCC , 7] PA%EH] libpython H Y iF SCAG{H : 78 g ke FH AR
IFRE A —fno-semantic—interposition .

3.6 BRI
3.10 fiu ¥ 5 #F GCC Ef#iff] —~-fno-semantic-interposition .

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

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

--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 BUHTA.

—-with—-computed-gotos

FESRAEFATTJE T goto VAL (FESCHF S iAr BN ) «

——without-pymalloc
A% 452 1Y Python PAESM L A% pymalloc  (BRIAAEH) -

#2(F) PYTHONMALLOC TSRS S8,
——without—-doc-strings
SNFS SR FAF R AR A S T (BROIAE ) o Python Hg LR SCRYEAFER AN SZ 3 1) o
ANE N PY_COERCE_C_LOCALE %%,
Z: 7% PyDoc_STRVAR () .

——enable-profiling

H gprof A CHEFHMMMITA CRIANE).

3.1. BEBESH 19



Python Setup and Usage, £[F] 3.10.11

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 .

3.8 Ji B A KA FORIR U ) 9 PR AE 2 ABL A1 & LT Py_DEBUG 5P WA [F] I 7E LT
Py_TRACE_REFS % (&M --with-trace-refs &%), X9 A TMHE—— 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 OB INA.

——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 GBI
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——with-valgrind
JEH Valgrind - (BRIAEEH] )

——with-dtrace
J& ]l DTrace (BRIAZEH).

2% Jfl DTrace fil SystemTap i, CPython.
3.6 ORI

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

3.6 HUHTIMA.

—-with-memory-sanitizer

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

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

3.6 UCHT A

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 JBHTMA.

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 HUHTIA.

——with-readline=editline

 editline JE{ERN readline FEER )5 .
E X WITH_EDITLINE %%,
3.10 FUHTINA.

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

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

A Tel Ml Tk A5 SRR R R AE

3.1. BEBESH 21



Python Setup and Usage, £[F] 3.10.11

——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 FHR H 5.
3.7 BGHTIMA.

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

* no (BRIN): NI rpath,
e auto: MHi-—-with-openssl fl pkg-config HZHKM rpath,
* DIR : H %8 rpath,

3.10 JEHTINA.

3.1.8 Z&MEIN
——with-hash—-algorithm=[fnv|siphash24]
1 Python/pyhash. c R AHE .
* siphash24 (ERA).
e fnv,
3.4 BUHTMA.
——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 HUHIA.

——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 : XM H E L TH7H
Z: 0 ss1 Bk,
3.7 BHIA.
3,10 JiUESE: B python il STRING 129 TLS 1.2 B R (EATAH M.
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3.1.9 macOS EIn

2[F]Mac/README. rst.,
——enable—-universalsdk

——enable—universalsdk=SDKDIR

BzEE 0 HI A . SDKDIR $8 5% MR 1 ) macOS SDK - (BRAHT ) .
——enable-framework

——enable-framework=INSTALLDIR
@13 Python framework , i A RG24 Unix Z4HT. IESHCINSTALLDIR §85E T 90542 (%
R o
—-—with-universal—-archs=ARCH
i A A R ] iR SO . RIS R T - —enable—universalsdk AR
AT -
* universalz,
e 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, (V4K E T ——enable-framework WAL (BRIA: Python).,

3.2 Python )2 & 4;

3.21 MERGHEENH

e configure.ac=>configure;

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

e pyconfig.h (created by configure);

» Modules/Setup: ff Makefile {fi [} Module/makesetup shell f{iAS#y# ) C P fE;
* setup.py: i/l distutils BEHAHEN) C ¥ fe.

322 FEHELE

CxXf (.c) RYEAMGMH (o) M.
o — NS libpython (.a ) s&HXTERCRIEER .
* python.o fIFFSFE 1ibpython s # i A7 python H1,

C ¥ )& Makefile (& Modules/Setup ) fl python setup.py build f#.
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Python Setup and Usage, £[F] 3.10.11

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 HmiIFFIBEBNRE

A . /configure FIFMNGASHBLEREN, F9 Makefile .

3.3.1 FAERRRHIERE

CONFIGURE_CPPFLAGS
ASE CPPFLAGS WHBAE R4S . /configure 4,

3.6 HUHTA.

CPPFLAGS
(Objective ) C/C++ TiALBEZ bR, B, I/ -I<include dir> MIRARML SCEAE—AAkzE
B H <include dir> 1,

CPPFLAGS fl LDFLAGS #ig B4 shell fU{E, PATE setup.py RERS I EREEAS i1 vh 8 2 19 H A 2
PrAR b,

BASECPPFLAGS
3.4 BUFTIA.

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 ORI

3.3.2 mIFBHEE

cC

C a2

BildN: gcc -pthread.,
MAINCC

C gianty 2 M THEK python XAEMAEFHY main () BR%L.
A E AR ——with-cxx—-main BT ERNLE.
IR s (co) .
CXX
Crt G AL
MR T ——with-cxx—main iBI, N,
Bildn: g++ -pthread.
CFLAGS
C Gk arbras -
CFLAGS_NODIST

CFLAGS_NODIST FTH /@it FEas Fl stdlib C ¥ J. 24 Python %45 )5, Hmifdninid &I H
distutils CFLAGS —#RoF, A PAHE (bpo-21121 ),

In particular, CFLAGS should not contain:

* the compiler flag — I (for setting the search path for include files). The —I flags are processed from left
to right, and any flags in CFLAGS would take precedence over user- and package-supplied —T flags.

¢ hardening flags such as -Werror because distributions cannot control whether packages installed by
users conform to such heightened standards.
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3.5 BUHTMA.

EXTRA_CFLAGS
MM C gifdnds 2o

CONFIGURE_CFLAGS
AR B CFLAGS WY{EAL 8%, . /configure A,

3.2 BUHTIMA.

CONFIGURE_CFLAGS_NODIST
S B CFLAGS_NODIST WG #4%, . /configure JZ,

3.5 BUHTMA.

BASECFLAGS
NG E N A

OPT
AR -

CFLAGS_ALIASING

FERE BN TS 1 B4 hr , T 4i% Python/dtoa.c .
3.7 BUFTIA.
CCSHARED
F T AR A S B A i A A
BlAnE) -£pIC P 7 Linux B BSD |,
CFLAGSFORSHARED
R R G 3L RS I T &AM C i
, #RIN M $ (CCSHARED) , {--enable-shared ${fi I}, W HZEFAFH

PY_CFLAGS
LN ik "N $(BASECFLAGS) $(OPT) $ (CONFIGURE_CFLAGS) $(CFLAGS)
$ (EXTRA_CFLAGS) .

PY_CFLAGS_NODIST
BRiA N: $ (CONFIGURE_CFLAGS_NODIST) $(CFLAGS_NODIST) -IS$(srcdir)/Include/
internal .

3.5 BB
PY_STDMODULE_CFLAGS

TR X R SRR C ARk

LN N *H: $(PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS)
$ (CFLAGSFORSHARED) ,

3.7 BUHTMA.

PY_CORE_CFLAGS
¥RiAN $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE ,

3.2 BB
PY_BUILTIN_MODULE_CFLAGS

AR, RPRIE Y RALVE R N BRI EE, U posix BidR
BRiAN: $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN ,
3.8 OB

PURIFY
Purify 54>, Purify 2—WIEHRET .

BN R 2R (RER) -
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3.3.3 fEEIBRIREN

LINKCC
I TFHI# python fl _testembed HIFLFFIISER S 4

Rilk: S (PURIFY) $ (MAINCC) ,

CONFIGURE_LDFLAGS
AR LDFLAGS W{EBEE#45 . /configure B4,

W FEE CFLAGS , LDFLAGS %%, XHEH Pt n] DAFEG AT A B RAB IR S{E, 1A FH fit
il 38 P 15 A4
3.2 JUB A

LDFLAGS_NODIST
LDFLAGS_NODIST Wi 5 CcFLAGS _NODIST f#H[A]. 4 Python %738 )5, IR E R IN1Z
8>k distutils LDFLAGS F—#B4rmt, FIPAMEH B (bpo-35257 ),

In particular, ZLDFLAGS should not contain:

* the compiler flag —L (for setting the search path for libraries). The —L flags are processed from left to
right, and any flags in LDFLAGS would take precedence over user- and package-supplied —L flags.

CONFIGURE_LDFLAGS_NODIST
A LDFLAGS_NODIST WHMEAZ Y . /configure A,

3.8 WUHTIA.

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 HUHT A

PY_CORE_LDFLAGS

T AR X S B R 5
3.8 HUHIIA.

3.3. miIFRFRFROIRE 27


https://bugs.python.org/issue?@action=redirect&bpo=35257

Python Setup and Usage, £[F] 3.10.11

28

Chapter 3. figE& Python
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£ 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 & {it THFZ R ZREFEY , BN FHE — & B S AR S

e AL NS T4, KT Python SRR 2RI H T & AR S, Bk,

Microsoft Store ., is a simple installation of Python that is suitable for running scripts and packages, and using IDLE
or other development environments. It requires Windows 10 and above, but can be safely installed without corrupting
other programs. It also provides many convenient commands for launching Python and its tools.

nuget.org %5 ¢, S I FRPEEE ARG R B ULR . BT Python iz T4, (HA R SR H
LA S LA

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

411 Z2RER

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 T TR ANE, AP REITE 2 Internet 52 F 3. 165 & < K 0 7 F 8 DL T FE 2%t
RGN 3R HA s

R IG, ATDATERE AR N2 —:

29
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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

WnR AR RS Rk ]

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

* Python K224 FI 3 1 P H s

o i | F Windows &9 Python J2 #) % YR IEHE — TR e 101 22285
o RREAHRUERE, WIREM:, JHsh#Al pip

o GAGERE, 224 H O A SR PATH

o AR H AR H Bl E LA R

g [ Mg | G AR RRIRIT T T H AT 248, 0 o A S e 2 AR (Y T R A T RO )
e Aol TG g I [ BB s T 3000 A2

WER T P 2se, Wik A A" TEE s oL
o Q0] e R PR LA B T B o
e Python 4235 5| Program Files H 5%
o i Ji] F Windows ¢4 Python jz 7 % 4225 5] Windows H
o L IA) ] DAVERE AT e fiE
o BRUEPE T DATI i 7 Y
o MR, LR H SRR INE R YL PATH
o PERSHE BT AT B i
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4.1.2 B MAX_PATH PRl

Ji st | Windows FB% A K BERR TR 260 AS4F . XA KT LI B R O R o - B R

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
W bR, TRt SR
3.6 Jift B4 Python S i 1 XK AR I STHF o

4.1.3 REHRERENE

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 AR
Instal- R st 0
1Al-
1Users
Target- A H HF InstallAllUsers 68
Dir
Default- | SN H P2 30 ERIAN % | $ProgramFiles%\Python X.Y 9
AllUser- | 2Ep%iz $ProgramFiles (x86)%\Python X.Y
sTarget-
Dir
De- W EHESE R ALY | $LocalAppDatas\Programs\Python\PythonXY or
faultust- | 5= $LocalAppData%$\Programs\Python\PythonXY-32
ForMeTar- or $LocalAppData%$\Programs\Python\
getDir PythonXY-64
Default- | UL iR ERIN B & XE%E | ()
Custom- | H3
Target-
Dir
Associ- | WHATRE T WAL RN AIE | 1
ateFiles | F& 2 i Wk
Com- W ey EEE .pyc. |0
pileAll
Prepend- | 3 install £ Scripts H ¥/ | 0
Path 2| PATH DASCKRF .Y #INE
PATHEXT
Short- WRC 2R, NRgy, SO | 1
cuts 1 IDLE A1) 7 et )5 =L
In- 235 Python {2 1
clude_doc
In- LI PR S 0
clude_debug
In- Install developer headers and li- | 1
clude_dev| braries. Omitting this may lead
to an unusable installation.
In- Install python.exe and re- | 1
clude_exe | lated files. Omitting this may
lead to an unusable installation.
In- 2 & B T Windows #9 | 1
clude_launcherthon /& # % .
Install- Installs the launcher for | 1
Launcher-| all users. Also requires
AllUsers | Include_launcher to be
setto 1
In- Install standard library and ex- | 1
clude_lib | tension modules. Omitting this
may lead to an unusable installa-
tion.
In- AN S ) pip A setuptools 1
clude_pip
In- Install debugging symbols (*. | O
clude_symbpaisib)
In- %5 Tl/Tk #5341 IDLE 1
clude_tcltk
In- LAHRE RN B 1
clude_test
In- GRS AR A 1
clude_tools
LauncherOni{ %2 %¢ Jei 2y g . IXFF TR | O
nn ﬁﬁ\“{@‘ﬁﬁ}ﬁ° Chanterad H
°Simple- 77%)% j(%éﬁ(f{% Ul 0 onapter4 EWfﬁdﬁWS—_t‘fW‘hﬁﬁ
Install
Sim- A% UL R e | (%)
pleln- I=3Ve 1=
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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>

4.1.4 EREBFTH

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 HUHTIA.
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

Hi%: Python KFARZAE Microsoft Store b e fit. AIRTORGEAIF, MFIREBEA TS IEFHIE.

FAESZ S BT DATEFF UG SR e 8 2 B ok = 8l Python. %35 ] DAYE Ay 42 7545 58, PowerShell 23 Hr ki A
python KJH3. BAMTLARIA pip B idle R fdi ] pip 1 IDLE. IDLE WAETFR3E .

X = - n] DA AN S 548, flhll, python3.exe fll python3.x.exe PAJ python.exe
(Hr 3. x BEEHENNFE A, Hlan3.10 ). £ RE-—> £W--> MAMG @IS, Mk &2
WA e, RS S RIKAYT python JRUA . BHIfLR pip Al idle H5EEFEN python A—IK,

AIPA# ] python —m venv B BRI BOE HIEH B .

TEARARE &8 T 75— AR Python R B INEARAY PATH 28 &, IRABERAEHN python.exe
A3 B Microsoft Store AR, i EIFT L%, i python3.exe B python3.x.exe

py - exe JHBIARRFRIIN L Python 224 il , (HL I Se Ml IOk B AL 5L &b R 2B A

ZMER Python, THFTIT “WE” HAH “WMARFHIINEE", SEEAE “THR” H4k 3] Python, SRS AR
wr AR I EIEFIHERIZE % Python R fr P FTA L, (EA S ERAT AT FE AU PR

4.2.1 Known issues

Redirection of local data, registry, and temporary paths

Because of restrictions on Microsoft Store apps, Python scripts may not have full write access to shared locations such
as TEMP and the registry. Instead, it will write to a private copy. If your scripts must modify the shared locations,
you will need to install the full installer.

At runtime, Python will use a private copy of well-known Windows folders and the registry. For example,
if the environment variable $APPDATA% is c:\Users\<user>\AppData\, then when writing to C:\
Users\<user>\AppData\Local will write to C:\Users\<user>\AppData\Local\Packages\
PythonSoftwareFoundation.Python.3.8_gbz5n2kfra8p0\LocalCache\Local\.

When reading files, Windows will return the file from the private folder, or if that does not exist, the real Windows
directory. For example reading C: \Windows\System32 returns the contents of C: \Windows\System32
plus the contents of C: \Program Files\WindowsApps\package_name\VEFS\SystemX86.

You can find the real path of any existing file using os.path.realpath ():

>>> 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"

When writing to the Windows Registry, the following behaviors exist:

* Reading from HKLM\ \Software is allowed and results are merged with the registry.dat file in the
package.

* Writing to HKLM\ \Software is not allowed if the corresponding key/value exists, i.e. modifying existing
keys.
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* Writing to HKLM\ \Software is allowed as long as a corresponding key/value does not exist in the package
and the user has the correct access permissions.

A 5 I IR A B R B BE A4 R Z2 405, 5 A i) Microsoft T 4T 41 5 4% T A5 B Y SCAY, M4 BT T

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

4.3 nuget.org £ &8

3.5.2 HUHTIA.

nuget.org s&—MF Y Python BREE, JiIFAERA 4 Jm) %% Python 1) RGEHRFLEAE R . AR Nuget
se “NET [ BEgs”, (B2 TS idn TR, BT DMREF BT AR,

Vi) nuget.org ZRHCA KA nuget IEHTE R . TR ZXS Python JF R AN AKRULE LB T

nuget .exe iy fT LHEA PAEIEM https://aka.ms/nugetclidl R, Bilan, ffH curl 58 Power-
Shell, i fi% T H- 245 64 £i78} 32 {i Ffi 41 Python:

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

TR E A, BN —Version 3.x.y . #iHHEAIPAM - HR, RFEEER]T-HEH . BRIAE
R, THRMARSUNAFRHERE, WREA ~ExcludeVersion 30, WA PR & O 22 00%r
EMA. T HF B — 07 Python L35 tools Hk:

# 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 WAFTIG, WAk-FATZRBOIAI MU e ies 1. 868, FahlRfr e H 2
WZHE . MARAEMEZ AR SR, W2 CLRGUR A shihdT it

T tools HiEA, A —4 build\native H. BHE—4 MSBuild g1 3} python.props ,
A PATE C++ T H p i F % 043k 51 ) Python Z2%% . A8k BE48% FRF H sl AR B i AR S AT A%

nugetore b B B f§ B W & wwwnugetorg/packages/python X T 64 i fR A F
www.nuget.org/packages/pythonx86 F7R 32 {4,

4.4 TTHRAHE

3.5 U
IRAXZATIRGE ML 5 fe]s Python BREEHY ZIP SCIF. & BAEAE NS — MR o), A2 h
A PE I

fREG R, AR OLF) SHP RGeS, SRR RGN E A2 2 5
o PRUEEAE AT EFFIILY cpye ST SHE ZIP i, HF4E T python3.d11l , python37.d11
, python.exe fl pythonw.exe . AUHE Tl/tk (HFEFTAMCHITN, 40 1dle), pip 1 Python SCAY.

fE: i A EATIRA G Microsoft C Runtime , [ i F2 /7 B R 7 ST SR (1 I Th . 3247 ] g
O &P Je 42 2 A8 P B R 40 b 80 i Windows Update [ 2h42%E, I H o] LB 75 R 40 H b 48 3]
ucrtbase.dll A
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S =07 A% AR SR AT 2% . XA BAT IR SCRFR AL Python Z2SIRRE(
pip AT BKMC AR, A n] DA/NOHERF pip (S BRI EUEAT A S SfT. GlH, = Vst N
W AR P30 ( AT ) ARBE, PAMEIT 2 N BIFE 1) P S B SE08T 2 i RERE A DR B AR e 2 -

A T ZATR P ERE B

4.4.1 Python iR
Jl Python 4’5 (K7 AR AR R R P 7 AR S092. ZERCRMEBLR, T DA F i A AR A %2
B 114 2 Python IORLATRRA . HRARE %4 2 B (SAHIR, ENERERAZ L), AW .

T & IR AT S R B RS PP 72— LB, (O PR it 1 e A R 0 7 il 4 JE 3 i
BOA W RIIER KRR R AE Python FizdThy: PARRATLAER], 2 FIMURAE B 0] LASRE , SCIF IR
PAIEH AT FERZEIGOLT B E USSR Wi R i s 2 i 09 e A Tl RE IR Py_Main

] B 7 e B A A BRSO PR A U R BE DT K, T B i a4 S A HR T python. exe 5
pythonw.exe . XML, NRFRERN Python MiAZHLERAFR, H HI AT GETCIAFH
5 HANIEAEIZ AT Python FERRSSCHE SRIRIX 20 TFA

XHFIE—F5Ik, A% Python AIAT SO H R 2E%E, PARIORENTERAR BRI (LM
WEshds, Bl AT HAUALE, PROMTER SN A RE T Z B A L 1 E R B

4.4.2 g\ Python

S s AR 9 55 14 17 ) R P o 5 AR A ARG 5, i A X Python A7 MR AT T H B9 3l
i, MR R AR, FHLEE K ] python. exe BUEEMH python3.dll . JLif
FEMPRIE DL, RF B A A TR 40 2 AR 22288 1) 1 H Sl /2 PABRAAE W] I 2Ky Python fERESS -

SRR 4, AR AR ENEATOIE, OATERI IR MR 2 A LS hE R AR /I,
(IR A S RAT HORI L 258 2 1] A ARAR X )

4.5 ERESE

Bk T HRUERT CPython RATIHUZ Ah, A —L&HHMTIEE M AL, DU @ TAS S H 2 2 R 1)
%

ActivePython HATZF-EAAMEMNLHRALT, R, PyWin32

Anaconda JFATHIRIFAESE (40 numpy, scipy il pandas) F1 conda .

Enthought Deployment Manager “The Next Generation Python Environment and Package Manager”.
Previously Enthought provided Canopy, but it reached end of life in 2016.

WinPython f§5E T Windows FRATIR, & TR ER UM T A,

THTERL, XA T BEA & B AN Python B, FH HANHI %0 Python [T BAZEF i SCH5 -

4.6 527 Python

B A HE R FF 7 (B HbIZ AT Python, 0] DA% FEAE Windows H B oit—SUBRIA RS AR &, AR ZEREFR T4
HET A AL E PATH Fil PATHEXT A8 REGIEIR, (HXOUGEH T HRA . &Rkt REBEEEHZA
AN Python, 152 [&{#i ]1& 8 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

ftiE): Windows 2245 i A8 BEERIRAE RGVERE 25, IXWTRERAEME L PATH W FEE AL,

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

hz%:
https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables Windows _ 1 8 3% 5
UG

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

3.5 JiU A

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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https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables
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4.7 UTF-8 &3

3.7 WUHTIA.

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,

#E: BIfEEA 2 UTF-8 #50hf, Windows 1) Python tH27E DA R 1% 5t H #R A F UTF-8:
o A 1O WIFHRME VO (P PEP 528).
o XM F Gt ik X (S0 PEP 529 TR,

4.8 EHF Windows By Python f5x5)38

3.3 OB

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 ) .
4.8.1 Fa
M&HLTT

3.6 iU A

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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https://www.python.org/dev/peps/pep-0529
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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

[FI§EE8iE (Virtual environment)

3.5 BB

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

1EFRATTEIE— N Python A - Q1 — 4424 “hello.py“iy 3, H P& AT N
#! 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 :

’#] python3

|

Re-executing the command should now print the latest Python 3.x information. As with the above command-line
examples, you can specify a more explicit version qualifier. Assuming you have Python 3.7 installed, try changing
the first line to #! python3.7 and you should find the 3.7 version information printed.

W, SARAHERMHARR, B “python” B #3234 1 Python 2.x FEETIA . X520 T 153k
Keafegs Unix, HHrfip4 python il 24 Python 2.

2t

et R

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 UHTIA: A python JHBNFRIT 3.7 FFhf, WILAELE “-64” JSEEIHA 64 fiHRA . I0Ah, WL %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, BRI, %A BT DASS 8 BB A iy AT AR R AT ARE,  Eban™3”, 73,77, 73.7-327 15("3.7-647, (i
HE-647 HILE F T Python 3.7 BUHE S A AL & A IS shes . )
TR RN A SR E R, WA DA B FREEAS B PY_PYTHON{major} (M {major} 2 LI
FE S ET T ERARRERT) AT E e B R A . R TR BXAEAIRT, S shas i Heas B 2635 19 Python
FRASFHAE A =B AR AR B B K R A, RS RBERIE, (FZIRA ] BEFS 1% 25 o e IR A
AE4:3 T AHIE (major.minor) Python ASHY 32 £ F1 64 {37 64 i Windows |, 64 (AR GA 22 k.
X IE R 32 (A 64 (SEELEE WL - XTI 32 (A 64 (VESZ IERIRY - WRATH, 32
7 SRR P06 1) T AT 95 RE HRARIY) 64 {37 Python 2% . SOREsE AT AT f sh e i4 78, e PC L%
BTHRSRAS, WA E T AIIZEREmT (B, AHE 32 78k 64 (AR Python FIAH N i S Sh#s 215
RJEEE) . WA, ATATERRASULIIAT A Tk Rg “-327 B “-64” JEZOREMIAT N .
B :

o WA WE A KL, M4 python Ml python2 R F 42 %¢ i & B Python 2.x MU A, 14

python3 ¥ F i 2235 1) Python 3.x.

e {74 python3. 7 MAMNSH FULATEI, FARAC ¢ .
* QIR PY_PYTHON=3 , fir4> “python il python3 HRF FH i 4461 Python 3 HiiAs .

« WIS PY_PYTHON=3.7-32 , fit¥ python ¥ 3.7 (1 32 1553, M4 python3 5 o
ZHe Python (PY_PYTHON ARAS A B A& T EBUA. )
e YN PY_PYTHON=3 H PY_PYTHON3=3.7, fiyd python fll python3 HERE45RIMH 3.7
B PR 5 AR 5 A5, 38 v DUTE S Bl FE 8 A AN SO A G B A ) B 5 B INT SC 4 8 38 43 Bk

[defaults] , 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. PA4>5 73 1 8% 42 7 44 £ 4F 0 BROAE 19 1 8 K5 3 3500 A B A2 R 008 n 2
sys.path . (EHEEIA UMY 2R FE A HKLM, [H it HKCU & %S, )

o WA E THEEAS R PYTHONHOME , WPRFHARE R “Python = H %7 . 750, 3 Python R HAT3C
PR T E 47 “landmark SCfF” (Lib\os.py B pythonXY.zip ) PAMEW” Python EHF “
WAL E] T Python F2 H 5%, MIEF % U I HH X F H & IN% sys.path (Lib,plat-win
). W, Bl Python F45JE MAFAEAE N 2 1) PythonPath #4151 .

o QR4 A% Python Home, WA 85 PYTHONPATH Bp55A8 0, - HARAB M, W6 A
X4 H B BRA R4S (B0 .\Lib; .\plat-win Z%),

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

B KR I 1 &R E):

* 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 )

RCELLF OR R GV ] 20 Y SCPEA S ARSET-5 W AR P AR GAE — R bR e PR R AS . 500, ) T g
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

3.6 Ji 5
o NI . _pth XHHFFFA pyvenv. cfg il applocal #EIH
o ME B E AT SCHEAALRES, B pythonXX. zip YENIEAER landmark .

3.6 RBEEIH: 7E Modules (ANJ&PythonPath ) "FAYHMEE 48 & MAE T DAE L AT
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
* %I (Registry)
o FpH (Event log)
» Microsoft Foundation Classes (MFC) F " 5L
PythonWin ;& PyWin32 FffA7i)— 47 il MEC W AT . B WEIHIKS ATk A IDE.
W%
Win32 How Do I...2 Hj Tim Golden fif 3
Python and COM f David i Paul Boddie fiif3

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
https://docs.microsoft.com/en-us/windows/win32/com/component-object-model--com--portal
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https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
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4.11 #iE Python #£ Windows

If you want to compile CPython yourself, first thing you should do is get the source. You can download either the
latest release’s source or just grab a fresh checkout.

3 AL 27 Microsoft Visual Studio i HIEREr S RIT F SCPE, & R THHE )7 Python JUA 4%
4. KEEPERT PCbuild Hakh,

fi#t PCbuild/readme. txt PAIRPUCH XA @R R —MAE B -
AP EFLHL, 15257 building-on-windows .

412 HipFE

Wi Python FRIBT & i, ARTESCFFLARTE ZCH s — 28 P& (I T BOT R AR . #7 PEP 11
TIRIA A SRS TR E .

* Windows CE is no longer supported since Python 3 (if it ever was).
 Cygwin <https://cygwin.com/>_ ZZ3E 5 Fp Rt T 223 Python fiFFeas HUTHEE .
A K HA TG BAE T G IEAME B, 32 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/
https://cygwin.com/packages/summary/python3.html
https://www.python.org/downloads/windows/

CHAPTER D

£ Mac & #:{# A Python

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

Python £ Mac f#] macOS 47 F17E HAth Unix “F-& _E3ATHI R BRAER AL, (EEA A2 7E macOS [
B HAMEE SN, K40 IDE B,

5.1 Hi§fn<dk MacPython

macOS [ 10.8 i ASBAIG 2 12.3 Jii 727 [P 3% 223 Python 2.7 . {44 7] PAZ! Python 483k (https://www.python.
org) ZHEFGHTRY Python 3 JiAS . ARw] AR R 7 A 38 ] 37 (universal binary)” [ Python & & A,
‘B HBER AR M E A T7E Mac Hf Intel CPU £ 2/ PPC CPU I,

TE L BARNR S JH A R T

© @4 —ffl Python 3.12 YORPHEARY Applications EklMcd. ZEEERAT DA F IDLE, &
RAEEVE Jr Python FEATAASIMEAL MUY BAEETERE : LAK PythonLauncher, & 43 f #i7E Finder rh i g
Python [EI4 i #21E .

e /Library/Frameworks/Python. framework HEZ2, {335 Python W] 474 % (executable) F1pK
FE (library) . ZHARZAS MO EHrIEH] shell B8, ZLfRFRE%E MacPython , KA DATE B AL 8
=fHEZ, Python AT B F9EHESS (symlink) HIAE /usr/local/bin/ 1,

Apple #2fL11) Python HHE A E12248E7E /System/Library/Frameworks/Python. framework F
/usr/bin/python 1, {RAMEZ LBk ElRELEZ, HEEMB Apple #25][E H 3t Apple 525 =
TR . SR, ANSRRIEEEEAE python.org 2T Python AR, HIREIRIP A% 1ot 2 56 i {1
ANEMEER AT AER) Python, PR IARAY BE AR RN FH VA BEAR AR BEUA T O B E— B e i EE 2

IDLE {377 & B ¥, 34k m] PAZ(E] Python SC{:. WIARARZE Python [3F, MER% BRLAEIRZ S
BN

WARARFAE HA Unix *F-22 L1 Python, HREWRMERZENHA B¢ Unix shell $147 Python [EIA 17843«
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5.1.1 #0{F#41T Python [E%

1E macOS b FALA 1 Python AR fETr ¥4 2% IDLE B & BREERNT, 2 W& 1kl 4t T A (IDE) #),
(E7E IDE #0471 111 ] B B

WS BAR KA L 7 iy 241 5 Finder 347 Python [FI4%, 2 Je 5528 — (i g4 A @ L [F) A< . macOS PR T
FTZAEMENY Unix A 5 SiEas , A0 vim Fl emacs. Q1RAVRIEZ—{BTE Mac (L) g, AREZEH Bare
Bones Software /] BBEdit i} TextWrangler (£ I hitp://www.barebones.com/products/bbedit/index.html)
BRI EEIE ) TextMate (2 H https://macromates.com/) 25838, HAth4iiE2s 4% Gvim (https:
//macvim-dev.github.io/macvim/) Fl Aquamacs (https://aquamacs.org/).

TR SO E A TEAS, (R ERER /usr/local/bin {7 shell | EgR
#¢ Finder SATRIVEIA RS, /RAG Wil 5808 :
o B4 K. 5| PythonLauncher

o % finder Info ¥ %1#1% PythonLauncher {EEBHEIEAR (ST .py [E4%) (KTEBE R FE, 2%
% [F]4 ., PythonLauncher 75457 Ff et il [E)AFIE) 238 . i R IE o] DAGRAR— IO
PGSR I, i P E i A o 238 B DA A b B ek (F %

5.1.2 &G GUI #1710

SR B Python, RFRENERE—{H macOS [IRELZ jE: H1 Aqua i G4 R E MR (EnF,
EATEAT GUI (AL & ) ) F2 AR XA T. (/1] pythonw [ A2 python %
[ElEy s pR A EAS

Python 3.9 I, RA[PA#Jf] python 5i# pythonw.

5.1.3 BRE

macOS _| 1] Python 354 G HE R Unix B85S0, Fltn pyTHONPATH, {H Z(E) Finder [EIB) 3R &
18 S B E R R A Finder 7E[EIBIREAN €3 BURRY . profile Bf . cshre, RFFEEN.
% ~/ .MacOSX/environment .plist. HEENFERE Apple I3 CF QA1067.

% B iR MacPython 142722 Python 1 & s, 2[E)% % 48 9104 Python &1 34y .

5.2 E&{tFH#% I A (IDE)

MacPython [t ###2# ) IDLE FHZ$¥a 4%, A B IDLE R4 N4, 75 [ http://www.hashcollision.org/
hkn/python/idle_intro/index.html,

5.3 =& #IMY Python EF

A R AR 7 IR AT ARSI Python B4
o W PABEHAHERY Python distutils #55{ (python setup.py install) ZHEM,,
* FIZE( A PAZEH setuptools FLENFE pip WHA: (wrapper) %4%, #Z(L hitps:/pip.pypa.

10/,
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5.4 ¥ Mac EEi§ GUI 2

A Mac | {4 F] Python 3Kz~ GUI JiE FfE A 2 23 1E.

PyOb;jC J2—1H Apple Objective-C/Cocoa HEZE[¥] Python [E]%% (binding), &2 K #FIA Mac BRES I EL B .
A B PyObjC W&, 5 i https://pypi.org/project/pyobjc/.,

TEUERY Python GUI L M tkinter, FERIEFEA Tk T EHEM: (hitps://www.tcl.tk), Apple HJ OS X
5T Aqua JFAE AT Tk, FBi AR W] PAME https://www.activestate.com "N E{ANZC25E; & AT DASE R GR
SRR GG A .

wxPython 2 73 — R AT ) 15 °F- 22 GUI THEF, WL macOS EABEHAT. & (FF1SCF AL htps:

/Iwww.wxpython.org J18

PyQr J& 53— T AT 1) 5 P 2 GUI LR E M, 787 E macOS E# 17, B2 &l ol 78 https:/
riverbankcomputing.com/software/pyqt/intro 33| .

5.5 1 Mac %17 Python EHIER

2% https://pypi.org/project/py2app/.

5.6 Hib &R

MacPython Hf+% 5 3/ Mac |- Python {1 Jfl 22 1 5 8% 22— R A ) S48 i -

https://www.python.org/community/sigs/current/pythonmac-sig/
S5 —1E - F & I & 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

>>> HH)3 shell {YTHEL Python #&/R°F 0. 5 RN BETE Bk ds o AL B 7 sXHc AT i AR 191
o ATDARIR:

o e AR ARSI . AE— S ICIC R 2 E AT (delimiter, BIANSESR. J5fE9%. E45
SRE=519%) [, sRTEHEE — R E/ifR (decorator) 2 1%, ZH AFRAHERS, HH)5 shell #
/I TH L Python $278°FIC.

o FF# Ellipsis,

2to3 {334 Python 2.x s HEIE) Python 3.x L MEAY THL, & 3 B4 AL ZEHE A
PR 10, T 32 L R AT DS T S 30 T BT At

2t03 7E A MEHER X FE DA Lib2to3 Bl A s B3t 7B 1 i A8, 7F Tools/scripts/
2to3. #E2[F] 2to3-reference.

abstract base class (MIZAEEHIE) M EIEHE (XAE ABC) R4t T e R MM ik, 1
Elduck-typing (W F2UE]) MH7E. HABRERI AT, B2 hasattr (), HIBHAER A A5
IS5 R (40 B JBE AT 7% (magic method)) . ABC [EJ A [EJ#ER subclass (F4HE]) , B MEIARER
H % —1{# class (FHE]), HA5A 4% isinstance () K& issubclass () #i; sH2E abc BALRY
[EIHASC 4. Python 45 ¥ £ [EIE ) ABC, HNERIEER (F£ collections.abe i) . #F (£
numbers i) . H (FF 1o B4L) KX import FAFAR AL (7F importlib.abe #i4). &
ATPAE ] abc B4 AT 3 O ABC,

annotation ([EJff) —HELSAEL. class BME. pRCAY 2k ml AN BB O AEE) . IR, &0l F ARAE
[Eltype hint (BIEFHER) .

AETEATHE (runtime), [ 3a0 8 SO (ETRE S0 A7 B0, (HASImis . class J@ MMk X0 R, o0 (Elk
RETFAERAL. class FIBFAY __annotations_ 4SFRKEMEF.

#5 2 [Elvariable annotation. function annotation. PEP 484 F1 PEP 526, =202 %A Hh e ERA .
A EVRE ) oA BT 8 vt 7 2 [E) annotations-howto
argument (51%() WFIY R IRFRLEIE LS funcrion (Bimethod ) WIE. 51 WifE:

o B4 7| B (keyword argument): FERZNIFIY 1 DLERE)IT (identifier, 4 name=) BHFEMIT 3L,
o2 DA < * 1A dictionary (7i) EIAGME M EIERS 2. BN, 3 F 5 #HIZPAT complex ()
WY H g B g = [

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

51
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o 15 E 51 ¥ (positional argument): AJe B4 5 WG H. FUET | BOTHE— {05 B LA E IR E
B, A (2) fEE * 2k Wierable (PEWCME) PTHOTCHEBER. G0, 3 F S HRLAT
RN IVATCIE &

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

5| BB o A e R B PR [ oS B, R SCILIE R i i AR A R, 5 2] calls i 72
g b, ARAE S AR T AT ARG s — 5 18 HRPAS (B o 6 [ s 0

Syt 2 ORI parameer (Z280) W&H . & REETH5ER2 82 ML, P& PEP 362,

asynchronous context manager (JEFIZBINBIEMEY) 0] DAFEH] asyne with BUAZUH B FUEREERY
Y, MERBRERR _ aenter_ () fl__aexit__ () method (F7¥E) Ke=Hli. i PEP 492
FIA.

asynchronous generator (JEFIGEIEZS)  —{W & Bl {Easynchronous generator iterator (3E[R 2 E14E #EEM
%) . EERERGE ML async def EFIW AR (coroutine function), {HAS[H][1) 2 E Al
HT yield #EEX, BN —RIA IR async for EREAYHE.

B ATHEE 3 AR F R — AR R EA g ek 2, (B, AR FRER FEA BERX
% (asynchronous generator iterator), #—RFIEN) B ERENERE, IO A 2 LAMHE, DABEIE;
.

— AL A EVE 2SR AR await BRI, PAK async for fll async with PR,

asynchronous generator iterator (JERIZBEI:ZSEUREY)  — 1 thasynchronous generator (1R 2 [E14: £%)
PRI N R

& & —Masynchronous iterator (FEFIEENLAE), B EDA __anext_ () method NPy, &r[a]{EH—
T % R4 (awaitable object), %I ATAERIAEEAE S AR 0, EEBE T yield
i yield ErEg R Miie )y, Rt BHATRE (O s 8O M E 1Y ry BAR) . BaE
R FEA BERE LS P __anext__ () EMEHF ] SEEY A RO IR, & a5k rib
FHEEAT. 752 (E PEP 492 f1 PEP 525,

asynchronous iterable (JE[RZLnf[EfCHIfE)  —(E(F, BRIPATE async for BR= PR . SZE1E
B __aiter_ () method [E|fE—{E asynchronous iterator (FE[RIZENLES). B PEP 492 5] A,

asynchronous iterator (JEFRIZBEMRZS) — M E/E __aiter_ () F __anext__ () method [¥ 4 {4.
__anext__ /A [l — flawaitable (W] % F5 ¥ F) . async for & AT Ak [ 4 B 5 1Y
__anext__ () method Fr[EE K AT ZGM1F, HP|'E5|%E StopAsyncIteration 4, Hf PEP
492 5| A

attribute (Jitk) —EEEY A BB AOME, %00 KL Re7E R 6 FH 2543 BR #3520 (dotted expression) )44
gz M. B, WERYMH o 5 —REME a, HIEZEIEREI o.a #2 1R.
WR—AY 7, BT —M% R 2l identifiers fT & 382 sE)fF (identifier) (1)@ M2 A
TRERY, BIANfEFH setattr () o BIE BN & M A e L 50 FH 240 P 55 ORI, 1 2 7 0
getattr () FKEISGE.

awaitable (WZEfFPME) — (T AYE await SEE X Py . ©r A2 —Mcoroutine () |
®E A __await__ () method [, 5% (E PEP 492,

BDFL Benevolent Dictator For Life (#E{" 2583 ), X4 Guido van Rossum, Python [ 833 .

binary file (_iERIER) —EAEER N R Abytes-like objects BN TCHER I 1) file object (REZEE).
TIHERIAREPIP T DL R (rb L 'wb B 'rb+') BEAEZE. sys.stdin.buffer,
sys.stdout.buffer, PAJ io0.BytesIO fll gzip.GzipFile B,

st sEext file (XFHEE), ER—MHEEERIREA str WRERYM.

borrowed reference (M) 7 Python g C APLift, (/2 UL ~WEHI(FHOZ I, EA AL
P 2 BRI (reference count) . QAR XY BESHE], & & WUE)— {1 2E 3% 4545 (dangling pointer). {3
fn, —¥R B3 Ak (garbage collection) T ARSI 141 1% — Wl strong reference ([F1HR), Tid$#%
Py H(E
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¥tborrowed reference WENY Py_INCREF () DAMFE J5HY (in-place) ##[F[Elstrong reference 24 B L
W, BRARZYE R RETE R K A 2 IR i B(E]. Py_NewRef () Rz AT IR EESr— 8B

H)strong reference.

bytes-like object (Kifijcalsi®fl) 1 324% bufferobjects H AEFIMEH! C-contiguous & W 1. B4
AW bytes., bytearray fil array.array ¥, PARHLE BB memoryview Y. $H
AL TCAR E P AT R i B e R A T AR TS S E A R R AR . A T A R AE
socket (i) #Fik.

AU AT R R PR . (EIRA SR @k Se A RRE) [T sl & e A R A 1 L
PSR G (E W ) Y4 bytearray, PAK bytearray [} memoryview, JHAlff 555 28 ik
il R A TEA AT Y (TMERER A TR ) s S (s bytes, PAM bytes
P4 memoryview,

bytecode (fiiyC&Hf) Python 1) ﬁﬁﬁﬁ%@?ﬁ?ﬁﬁ)ﬁ@ﬁzﬂﬁ% ‘B & Python #£x{7E CPython F 3% 1Y)
HRFIRYE . NS i A -pyc LZELTN U\@Hﬁ#{}\iﬂﬁn TR SR EET e (m]
PAAS I ARE 5 2 85 55 %-hﬁzﬂﬁ%) JEAE [P [H]EE T (intermediate language) | {5([E)&i#E T —
i viriual machine ([EERRS) I, szEeARs G fT B4R A7 C AL 3 E AU M2 (machine code).
B E RS, ISR bR AR [ #Y Python [FIHEA& 88 2 EAERY, HASREXEA A A HY
Python 2 [ fRFFEEE -

(L TCALAS R 212 AT DATE dis BEAHAYERA SO 4 3] o

callable (W[WEIYHyPl) —1f callable ;& n] DAREIFIY A #p44, WERYIRE il BEA N ADE A A — 45 13 (5%
Hargument):

’ callable (argumentl, argument2, ...)

—Aill function BLELIEAR jmethod Ff /2 callable, —{#H EHAE __call__ () F¥EM class 22 Bl 21

callable,
callback (IPE)  FEE]S [ #5epl (IR ) — M EIFLL (subroutine) pRizX, e A AR A S I [ B LA T

dass (JHE]) — 0 A8 7 0 & E BB . Class B9 7€ 3218 % € 97 method ) EFE, &L
method 7] PATE class B BB i THR0E .

class variable (HEIS%) —fH7E class FHESE, FIERZ LAETE class IR (FEEIAREFE class A ECBIH)
DI

coercion ([EIiRIEIHRL)  FE¥5 K Wil AR ZLE S | v Ve fe b, i — R EIAG B 3 [EIE) 55— R 2L
&= E(E) (implicit conversion) i@ . B4, int (3.15) &z EEssFIE#e 3, {HAF 3+4.5 1,
B G BR AR RE (—0 int, —F float), i Wi 5 | #H B4 Bl EIEIA [ 0 B4 E) 2> 4% 7 fg
A, SRt E 5% TypeError, WIREMGEIHREA, BEVEFTA WS SR ESHE, EIMERNE
%Hﬁii B% T IE#AE (normalize) [EIFH A IME, B4, %A £loat (3)+4.5 MIARERE 3+4.5,

complex number ([EJ%) —EILMATMHBRGIIETE, TEHITA BT @R [El— 18 25—
ARz A F#u2EEE A (-1 frrR) e, REEF R tynE i, £T
e as(E] 5. Python [EV 1 HEIM 1%, ERMEE MR RES: [ERaHE Mz
B 3 PewES, BN 3+17. E Y math BEAAE THSEO0 N RES, #0H cnath B4,
i%g£m~ﬁ%ﬁﬁfﬁﬁﬁ%@%mﬁ IARAREE 2R E M TR, IRERT-RERE 2 VR nl A%

Hb 2 A

context manager (T§BEEPRAY) — ol DA with BRIA AT BB Y08, T2 %M E %
__enter_ () Ffl__exit__ () method 3l . 3H2[E PEP 343,

context variable (§His#%) — B E, G DURE L F SO mA Ir A . 8 B RAT 4 17
fi#i f7 5 (Thread-Local Storage), £ rv, — {5 /e 3 (L1745 ] e B A N E. AR, B
T, AT T RE A 2 HEEE, Tfﬁf*ﬁ“%tﬂ’]i%)ﬂl_7 ETI??B@#EH%EE’%
(concurrent asynchronous task) 77, 3} #R BB BE) . #52[[F) contextvars.

contiguous (JEAN) WNH—H4EH W 2Z C-contiguous 55 3% Fortran contiguous, RI|'& €5 g1 [E) 28
#H1 . FE4fE (zero-dimensional) [ 4% 18 [ AR /& C I Fortran contiguous ., 7F—#f (one-dimensional) [§%1) H,
AT H W ZRAE RO R A AR RS TR G TR 18 25 B AR IE Y - #E 2 41 (multidimensional)
C-contiguous iz, FeRo R HE 7 0L IE 37 & EIH H IR, e — MRG0 fb et 28, #¢
Fortran contiguous [§i51 57, 55—f2 5| 8 kAt .
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coroutine ([fifit) 1f#2 2 f|FEs\ (subroutine) 1y — R EIRE MY TE . Rl 22 A I (0 e [ ol e A
P73 —(ERE B IGR . AR T DATERF 2 R IR e W Bt A R . B MAEEIA async
def BRIARB M. i S[E PEP 492,

coroutine function ({jFEr=) —1E B Ecoroutine (HHFE) WFRIE . — KX FEVL asyne def
A oes, EfEE{d await. async for Ml async with BT . iR H PEP
492 5| A,

CPython Python #23{5E & MAZHE B {E (canonical implementation), #{%§7i{E python.org I, [CPython] &
TEATFEAE LB AT, DA I BB B B F W ELAE, 191401 Jython 5§ IronPython,

decorator (:ffigN) —MER, B EES MR, BHETGHH ewrapper 5, M E—ER
5[ (function transformation), ZEAfIELIHH AIM & classmethod () Fl staticmethod (),

Fetiian ik FUZRRRRE . DA W ek o FRAERR SR 2 SR

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

@staticmethod
def f (arqg):

Class WA [F MRS, (EAEAREILBOAR T H . B ethidn i e 2 B2, 552 (Em0E R class
SE S IR S

descriptor (fiii&2%) AEMTEFET _get (). __set_ () B __delete_ () method FJ¥{k. ¥#—
18 class J& 12— AL, CMRRE A TE G re A R e g s . W%, M a.b ACHUS .
S S EIR S LR, @FF a 1 class FIP AR AMRE b (0, HWR b2k, Al
HH B FEA 2 method G gy . SEHFEAR R FEAR 2 VR AR Python [ BISE, WEIEMERTZY
BEny A, SHTEEemIEER . method. J&VE (property). class method. [EJAE method, DA %3} super
class (SCHIE)) 12,

BRI A S method fYSE 2 ¥EaH, w52 {E] descriptors Bl & 61 57 .

dictionary (‘y2Mlt) 1 B W[5 (associative array), HH (T2 4 88 € g WGy 2 (H . §8 ] DAL A5
__hash__ () fl_eq__ () method (¥4, 7 Perl Wi #EF)5%E] (hash).

dictionary comprehension (‘P i&sPiisY) BB VA, HAESE @ T ER YR 2 seR
T, EH AR FHE 1, results = {n: n ** 2 for n in range (10)} &
EAE— i, EaE T n MUHEE n ** 2. 552[E comprehensions.

dictionary view (FZMLEE#) 7 dict.keys (). dict.values () M dict.items () [E{EHY 0T
st B3R T HOPIEE B AR, SRR E I BB R, AR O RS e
B A B EI A E) e B list (H251)), M list (dictview) . #52I[E dict-views.

docstring (W Hy)  —fH¥E class. R EBAL b, VRIS — S A B0 FEp SR, R EEEN
HATHFEr ol 2%, (e aeianes e, EWOAFTE class. B EEALN __doc_ JE@YEH.
JAEIRA =58 ] DA )4 (introspection) SEEVER , K e & W A (EIRH SCH-FE R A AZEE (7 B

duck-typing (W§1HIE]) —FEREAGEREME, B EHE RS — Y B E R 2 & e i HAa 1Bl
AT B2 A9 /2, method B & I & WAL WP I s 6 . (TR B &R ARG — (B 1
Hyg kg —EE T, BEE—Ee—EET. ) HEERN IS ERE, R
A5 RE £ L (polymorphic substitution) A8 i & A EE TG 1. 18T BUEIZ G A type () 3§
isinstance () #FTHIEL. ((ER2a5HEE, W FREN DAY %4 & JalE] (abstract base class) A
7o) BRI, EEEEEM hasattr () PEt, SUREAFP BEAGEERTENE .

EAFP Easier to ask for forgiveness than permission. (35K EA i KFA T EAS ) 5% R Python %if
JEUE Er e B Sk B B R A, (D 5 (S ol T el PRl A 091 1o 35 Tl i () LR g S
HEF O RIFAET LW try fl except PR, B2 HMEET (Fl0 C) & WALBYL &%
e T ¥ 1

expression (FEFIR) —BDAEHEELREAREE . EARRE, —MEE e oy . A, B
B, B 7ol pR A S R TR B, I8 Lo ERRE el . B HAMEE SRR
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5=, [AEFTA ) Python 355 MG H @A . BAINE —Lstatement (BEA) AHEWL ML,
Fln while, BR{H (assignment) HI2BRiA, 1A A,

extension module (i FEBE41) DA C 3 C++ ARESHYBLAL, & fH] Python fr) C APT ACHAZ. I il 2
R AT

f-string (f2p) DA £ 8 'Fr [ERIB0 PR SO EBREE [f 78], R 78 SO 4
2. 2 PEP 498,

file object (F¥Wnft) — {0 3 (& 5 @4 L & i (file-oriented) API (1l read () 5{ write () %
method ) SRELAVEIRIRE GIRM Y IF. ARSEAE R YO 5, e Re ) o o8 3 B B A AR 58 L
& HAWBAL ) AR SRR B (PIAnERES A / B . sOtRBE) 5. socket (4fi)E) . &
(pipe) %5) MYAFHL. HERYHBAREEI A% £ 1 (file-like object) B8 % iR (stream)
HIE L, A=MAERY M R =& 5048 5% B =& A48 ST % . BEMINAHAE o
B e R . B R YR 2 open () MR,

file-like object (JRERWPE) file object (REEWIT) HIFFET .

filesystem encoding and error handler (K§ZXZRFMUEMEEREIIARA) Python B ili F i) — T 4 A F1 4
PRIEHER S, SRS BEE RSB, PASGK Unicode #nfl§EIMEZE R4t

T % R S A A ZE PR B RE TR A FIr g /it 128 BN TeA . WA R R S AN v E R L bR es, HI
API {0 &5|%f UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () I A HAEL
A 8 2R 00 A A R £k B P R 2

filesystem encoding and error handler (&2 2 &% 4 1% F1 8% 32 g T 6 =) & #£ Python [E] & I |y
PyConfig_ Read () PRI KALE: #&[F filesystem_encoding, DA PyConfig [ E
filesystem_errors,

#t % (Ellocale encoding (@IS 4HE) .
finder (SHbgy) — MY, & EWEIELEY import A F K loader (WAZE).

¢ Python 3.3 §4&, A WTERRIA SRS 1 UIAAE F 48 22 (meta path finder) € {§i[f] sys .meta_path,
Mis44€28 B ¥ % (path entry finder) € {#Jf] sys.path_hooks.

#%2[E) PEP 302, PEP 420 fl PEP 451 DL T fift 58 2 40 .
floor division (In] FIUREBRIL) 1] 1 MG - 25 B R i B O OB B vk 1) N BBUBR RV IE S 12

/). Bm, AR 1L /7 4 WEHEESRE 2, B float (JRENEL) ERIEIIRIMER 2,75 RFE. @
HE, (-11) // 4pEERRE -3, HER -2.75 #ié T EEA4E 5. #H2([E PEP 238,

function (X)) —HHABIARK, EREEI N2 Ll B0 AR EESEK LM &, &
SUT | AT B 5 R R A B AT . s 2 Eparameter (23%) . method (F53%), DA function £
i -

function annotation (FXERY) K2 8EEEAE R —Mannotation ([EIRE) .

ek BE R R 2 [ElR o g, e AT @S2 W int 5180, ElgH @ int [
H{E:

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

bR A EIRE A R FE function ZEE AT wEANfRRE .
st 2 [Flvariable annotation #1 PEP 484, Y a I hRemdiiik. BN EREMRETER T, 3

annotations-howto,

e
W
6]

_ future__ future ffiA=: from _ future_  import <feature>, G5/ HiELS i HILEAE Python
AR A PR B EIME (R BEEE, AR R ni A . T __future_ BHAIREET
feature (Fh#%) WIRER(E. Fith import PASTAH FIS A BORAA, 1R DAE W— BT B e (TR 1
WHCHE R BRES T, AR EMEsE (e s) mETHEZATEE:
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>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (Lp¥mlly) HEFCIEHEA TGRS, A4 HBYEFE. Python ST EIL, 2iF
12 WG (reference counting), DA K — 1 RE[E g A A B 2 HEJG B (reference cycle) ()G EE 735 1]
i (cyclic garbage collector) ZR5E . 3 IR i LA g #5438 A T il .

generator ([E14:2%) — & nl{Hgeneraror iteraior ([EVERFENCEE) B . EHEERGE FHIEFER,
EARFKZEEE T vield #AN, fELE—RFIWME, @S] ik for [EE, #i2PA next ()
R, BRI — R
TE A AT R o AR S EVE R R, (AL e, i gE R FnE A BERE. B 4%
R EARERERE, IR e s, DAk 36,

generator iterator ([EIZ:23EFUCES) —{f generator ([EVAERS) KT ESLA .
B yield S5 EHifey, [ERt M BRI TIRAE (3E R M E P ay BAR) . #(E
i)%iﬁ%%[ﬁlfﬁﬂ%%, B I AT (BTSSR 2 T B 4 1) R = T AN
[A]).

generator expression ([EEZNETA) —HemEERRGERTN. BEHERG -MEFETX, %
Wi for 4], ez T DB E . MR L MRS 1 70, S amEdNe
(150 e S E A 22 {4 -

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

generic function ({Z%IpA5X) — 8 d 2 M sRA AR, ek 0GB W 1 R E AR B R, IF
LY S01 o B 2 2 P WORARR £ 1, 2 ol i BETE 3300 (dispatch algorithm) 2K(ETE

a5 2 [Flsingle dispatch (B—3FRE) #3E#RMH . functools.singledispatch () #EAfi#efl PEP
443,

generic type (JZIMIE]) —fHAEEID; 2 81k (parameterized) [Fnpe (ZUE]); H#H 2 A258E, Bt
list fl dict. EHHAE ER = MEE,

2z 2E4AE. PEP 483, PEP 484, PEP 585 fll typing 4.
GIL 352[Elglobal interpreter lock (430 22858H) .

global interpreter lock (4IRFEFENE) CPython HEEAR I OMEH], H DARECRERE A — BT 4%
REHLAT Python [f)byrecode ({iTCHHA) . SRR (WHEMEYERAFE, 1dict) HEH
G [ETA7HL (concurrent access) [ fE i, A% I AT DAfE b CPython () E{/F . SHw BEqM ELaas, € fi
HE A S BE Z WA T4 (multi-threaded) , {HAAE 2 S dni 2 SR FEZH M 2 BEERR AL — G
2471 (parallelism)

SRIM, AL Femial, Mm@ BEmse st =0, Mt e T 4 o () S 5 R 4
(computationally intensive) FJ{E#::, W DAMEES: GIL. 54, ¥E#fT VO Wy, GIL 482 Eryhfidis: .

R S TR GIATAE ] e (A S AR AR 8 e L R B S ) A% IR AR
oy, HEFE— ) R B E T, ke era rBsk. —BRE, FEaiE Masem e, el
PR ERMERT 2, JEIAT 0 ) A A A

hash-based pyc (#EEZRHEN pye) — (7 CALES (bytecode) W f7AR , & o FH AR EME T N & 3 ME S AE i 52
R IG MURe ], A A 3. 55 2(E] pyc-invalidation.,

hashable (W[#E[EIRY) WR — WY A — LM, ZEEEEGEY PR WS (BFE M
__hash__ () method) , HA[E AW EMILE (EFHE—M _eq () method) , HEE
=T 2 E . el 4l SRR 5 i 2 m] S 2, e 0 ZE A A [ it A (EV

A HEEINE (hashability) (—{E 4 (F Al JIE dictionary (F4t) MY8EA set () HKE, HEELE
T R H TR T AR E M

KZ W) Python A 5 [FE ) (4R 2 AT BE TR s Als# A 2sss (B4 list B dictionary) [FIARE; mWiA
Az e (510 tuple (JCAHL) Al frozenset) , A EEMKICE 2R EEN, EMA & A 2] 5
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By, AR HE AE class FEB, JE Sy e piEL B 3 ER . ©M7E A g A
EAMEN (BAFemMeE g ), meMisEEENRAEE e ido .

IDLE Python f#] Integrated Development and Learning Environment (¥4 BH 25 BLEL B FEEE ), idle 2 —fHE A
() A A LR AR IR BT, BRI Python FUEETESEATRROAS— 2 g AR 11t .

immutable (Anf88¥E)  —HEAG EEEAYE. A3y, A wple (JT4) . B8
PSRN RERE Y o AR — O R (LB A, MBS, — R e . e MAE TR B
EME T, PHEE A6, B0 dictionary (7#) i — 1 4

import path (FEAPKAR) A6 E (54278 B ) 53, MARLA B ErE import FLAHNE , & #liparh
based finder (FRAIRIFMES) SN E . 7F import IR, M7 EHFEEZHRE sys.
path, {H¥A & (subpackage) M5, BEWAEERRKHLEM N _path_ B

importing (FEA) —ffliffE. —EBIALH ) Python RexURE AT DAZE IS M A, W5 —MBAL 1) Python

FEAHE A -
importer (FEAZ) —MREESHLBMABMYIE; EWER finder (Fgds) Widloader (BALR) P
.

interactive (FLEhI)) Python A7 H. B H s, & Fm 1T DATE L i B 7 0l A B ORE
H, SCHATEMEHERI MR . REES) python, RTEALMEIH (ATHRERE b 7R IRIY
FEN Y s g R ) . JE R WIRUMTAA SR BRI SR ERER I (G help()) .

interpreted (Fii#ff)) Python &R ARG T, M AT, N ME S TR Lol WEA
(L TCALE (bytecode) Ak HIAFAE . 5/ IS W] DA B BEEA T, AN WAt 57 5 —fl el
FTAE, SREFPATE . AR S T LA S B/ BREREN, A EMmERREEE
HEATREANG . A2 Eineracive (HEH)) .

interpreter shutdown (FiFEgsBP) 7 Python EEANVGEKBIPARE, & &t A —(HFRIRRF B, FEHE
G RE I A W B AR, BRI AN A AR B SR R AL M . Bt & 2 KIE 35 S ele % (garbage
collector), & REEIMBEEME ¥ A E R 0 (destructor) 5% 553 | F 17 [ I (weakref callback), [FI3
PR RECRS . 72 B BB B T AR A EriB B 4 A 41, IIEE BT R AY EVE ] BEAS A 1R
AT (R E) T pa X B A 2 2 i )

ERER B E 2R, 2 main_ B EUERGEATHEA O AATIE

iterable (W[[EfCHPE) —TEBEE)—k [ 08 Hob s S 4 o W EMR I R B 38 BT A 1 551 24 )
(82 1ist. str fll tuple) FIFLLIRFHIBIE], B)E dict ., #2400, PARARITEFRAYEAT class
Y, HEJRYE class 5 __iter_ () method B{J& B {ESequence (JF%)) wEEM __getitem__ ()
method, #Z¥I{4 2 W EMR P

A EURYI AT S for EIREIAIFF S HAL T 2 FSIAHT (zip ()« map () ...). &—EATEI4)
PHEES | g A E R iter () KB, B GERZY A REHERR . HEMR R 7 et
—#AfH AT (one pass) JEA. T HIEUCARE, WH A—EEIFY iter () B ATEEERLEY
F. for BEIAN G B BMEREIE LS, B adr YRR A M2 8, FRTEEIE b AR
HZEUE . BigzElierator (EURES). sequence (JE%)) Flgenerator ([E1ERE),

iterator ([EURZ%) —MHEFERERRAY:. EEHPEYESCESH _ next () method (B &1 T &
KR next () ) ERFEERNR P AISIEE - & AT R, 154 stopIteration
Bilsh. BLiE, ZEMCZIYEC AT, MET3HE _ next_ () method [yif—2 Ny, #F €
PR % stopIteration, [EIREFNZEA M __iter_ () method, T & [mHEMCEMIIFAE,
BT AR EMR 2 A2 nTEM ¢, BT DA A K 22 s ) HA T [EU (i35 . — 1 I BE A 151
Gb, RERZMER (multiple iteration passes) FUREAX A . AP (B2 1ist) ERRIREE
BLES iter () RREHE for BT HEHA TR, MEELE—MEHmERS. AR ER K
i (?Eﬁ) e, g e AT —m EMC g AR . R e A R ER e, HER
WG — S A .

£ typeiter SCH ] AR B £ &

CPython F{fi:4fi: CPython [EIAZ ip 4t — i arifds (DRI AESRE __iter O ) EMEM
7E o

key function (ZpAx) k=37 58 = (collation function) & — 1 B BERY (callable) pE =, ‘& & [a]{#—

18 F A HEF (sorting) B %E [ (ordering) FO{H. B4, locale.strxfrm () Bl FAREIE —{i 7 fif [ ok
B HEF B HE 8
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Python T2 TR, #iHe3Z DAGE ek A A il T 20k 24 8 7 X B EFE min () L max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest ()
Fl itertools.groupby () .

H YA DA S, SRS, B4, str.lower () method ] DAVEEIAS 43K /INES HEFF Y 88 oFi
Ko B, — AR WA lambda R PEE, Hla0 lambda r: (r[0], r[2]). 54b,
operator BAHFRAL T =18 bR = RS ER =X (constructor): attrgetter ()., itemgetter ()
methodcaller (). BERMUN]E ST Al AR pR A, w2 EATHET .

keyword argument (B3t 5|8) w52 Eargument (5]31).

lambda [ ¥i—expression (JEZE) FrALSH—E 2447 E)K R (inline function), A% b PR B SR AH .
#£57 lambda KX HFEVE 2 lambda [parameters]: expression

LBYL Look before you leap. (= JEMIf&AT.) 15 4 5 EU S e e A7 ny sk 2 42 2 1, PRk S [E g
o EEEREEAFP FERE L, HENSOLEA7 L 1 BAIEE.

TE—HZ s, LBYL a7 [ =B Al (%17 Z 5] A T 8iEW&{: (race condition) 1)
JaBE . FITNPA T AESCHE if key in mapping: return mappinglkey], WA — @457
W2 ARMEAEE IR Z /T, 1€ mapping HRERR T key, HIRZARACHSRE € K%L 1.1@ ] DA 85 (lock)
o {fi fl EAFP %t 7 =R fR(E

locale encoding ([sJ3§4fl) #£ Unix I, &2 LC_CTYPE [B 3% E W 4 5. =l A locale.
setlocale (locale.LC_CTYPE, new_locale) KiiE.

1r Windows |, B2 ANSI{UCHEE (code page, iUl cpl252),
locale.getpreferredencoding (False) A DA AREUA: 5k 4 A .

Python fii [l filesystem encoding and error handler (F%¢ 22 4% 4t A8 5= i HH PR =) 7 Unicode fi %44
RN TCAHRR 222 F 2 K T ()

list (H#3%51]) —1# Python [El#(K)sequence (J73). EVE B4 T4 list, & H B R HADE = i —1{@
W% (array) MiEEANE — {045 5B 51 (linked list) Ilﬁﬁﬁ?ﬂ@ﬁﬁl%f 72 O(1),

list comprehension (H3IEEAHESE) 7 SRR HE {0351 v i 30 ulih 0 e R, [EDHE S HH 45 SR DA— 1

list [E{E A B vk, result = ['{:#04x}'.format (x) for x in range (256) if x %

1 GEVE— e list, HoP s 0 2 255 @EE], Ara s+ sl (0x.), if 74
SEEEEEERT . AREREE, M range (256) ITA TR IR

loader (H{AZY) —MAEERABANYIM. BUEEFR MAE Load_module () ) method (J5%).
WAL E T W finder (SA58%) [, HLZAEGHRE PEP 302, B ikabstract base class (55t
JEHE]), #%2[F importlib.abce.Loader,

magic method (BEHTJiik) special method (F§5R75%) W9—EARIE XA 35 .

mapping (¥HW) —FEERYE, BB EN A, HABE/E abstract base classes (15 &K
[E]) &, Mapping 8{ MutableMapping fif & & ) method. #if{fJ4E dict. collections.
defaultdict. collections.OrderedDict il collections.Counter,

meta path finder (mﬁ%ﬁﬁﬁﬁ%ﬁ) —FEKEH#F sys . .meta_path [ E 1 finder (FAfies). JCEEEH
M AR EEL YL AE 38 B S48 35 (path entry finder) FHBI{HEAIA] .

A A TC RS AR %*ﬁ%ﬁgﬂiéﬂ method, #32[F] importlib.abc.MetaPathFinder,

metaclass (JCJE]) —7& class [ class, Class EZ%i1BFE €87 —{f class 2458 . —1f class dictionary (¢
#), PAK 1 base class (JJIRHHE]) (19513 . Metaclass £ 5545 3738 — 1518, [FVE7 3% class. KEZ#
E’J%#Fli%; I FE U G it R B /E . Python AYHFE]Z XY & REIEVE ST F %1 1Y) metaclass.
TR B AR T B TR, (R H 7R ZERF, metaclass F] DASRAEEIR HAEFERRE %, B
%T)ﬁ@?&g‘.@ PEAFEL, ST s et BEW S . EER G (singleton), Ux&%?%

H: TF

T £ % A AE metaclasses Z5 i 1R F) .

method (Jjik) —fi7E class A<BBEIE AR . 412 method {EIELH class T2 — (I g, A
EAF G R B B E e S argument (5180) (M5 #ERE HREE self). &[] funcion
(BEX) Hlnested scope (HLRAERI) .
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method resolution order (JjiEfEHINT) 7 EEMRATIE T /& AE AT 4R IR S, base class (RIS
[E)) BHARFMIET . BRES 2.3 4, Python ELREAR Il M LM, F52(E Python 2.3 it
DTV SEATNE o

module (i) —f##5{E: Python P25 HY A4k ¥/ (organizational unit) F4 . BLAHA — 18 iy 4 25 A,
EWEEE Python Y. BLALEFE timporting WEAE, WA A Python,
58 Fpackage (£45).

module spec (B#IBIRE) MR H, B HREAMSLR import FHEH & . B/ importlib.
machinery.ModuleSpec [—1{HEH.

MRO 5 %[Elmethod resolution order (7 H:8EATIET) -

mutable)(ﬁj‘ﬁ%ﬁ:) AP AT AR E M RE, (HAERFEMR 1d O o B2 Eimmutable (AR5
).

named tuple (Fif#7C81) #iaF [named tuple (Fff447CH) | 2451 tuple R IILATREIEY class, HE M
A 5] (indexable) TC W AT DA 4% B M AAFI . i SEZE)E class AT AR HABAYRF -

5 L [Fl U ([F) /2 named tuple, 45 time.localtime () fl os.stat () FEM{E. J5—MET

B sys.float_info:

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

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

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

True

45 %% named tuple ZEIZEFE] (1 E6). 5%, —1# named tuple 157 DA —1fi IE X1 class & 362K
By, NG class 248K H tuple, HEFR THIZMNAL (named field) BJw] . E81Y class IJ AT T
e, AT DAE A TRkeR =X (factory function) collections.namedtuple () AL, BFH Mt
Y —LEEHAMY) method, 35 2% method W] fE 2 7E T 55 ok [EJ## Y named tuple H, VAL F]K) .

namespace (M%) SEPEAAHY . G4 MEPA dictionary (FH#lL) BEE/E. AN, 2
) KR 4 25, TEY R (78 method ) A SR G2 25 . v 4% 25 RIEE f iy 1k v 44
g, AWM. BN, MKl builtins.open fll os.open () @iFim T M1 4 25 [ AR
IR i 4 2 T S H EH A w0 IR A A B — M R X, 2RO o vl s e A T bl 1
4, B4 random.seed () B{ itertools.islice () BiREHIE R, B2 ESEH random
Ml itertools BIAHAEEAE.

namespace package (Ar#%sMIAEME) —{H PEP 420 package (40F), &I\ REFE T450F (subpackage)
—fHERE. A AP AT R EVA B 2k, T LA PR 2 — Mregular package (iE
AP, FEEMEES _init .py EEHE.

FtizElmodule (F4) .

nested scope (HUR{EIIK) HEEIZ B AME 3% (enclosing definition) H1 8 B BE 17 . S0 2K(E], — 1 bR
RN — MmN wEsE, el rsNgwm b, sSeE, rERElr, 8
STRAE P 0 P 7 2 B, e IR o [t et B e A A (B 1 Y el B S B . TR, 4
Tl st R A A A 44 23 T s U 2 B9 . nonlocal 5 ANEAME FIGETE A

new-style class (BiAME) — &4, ©RIGBLEFA K class P78 B 6 1) class Jakg. 765 101/

Python it i, HA M class 7 GEfI ] Python BT . ZHRIITIEE, %@ __slots__ . ks
(descriptor). J& 1 (property). __getattribute_ (). class method (¥H[EI}3%) Fl static method ([EF]

REE)
object (¥fF) HAIKE (BIESME) MgiERWITE (method) WATATE R . & HRTAMnew-style class
(BrUEE]) At #K base class (FEEHHE)

package (%£:ff:) A Python module which can contain submodules or recursively, subpackages. Technically, a
package is a Python module witha __path___ attribute.

Rt Flregular package (IEFEA:) Flnamespace package (4423 BB .
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parameter (ZY{) 7Efuncrion (PR3() B method i FEH ) — iy 24 B4 (named entity), B F5IH% KX fE
(B2 —Mfargument (5190), sSAERLAFE TR 2518, SAH TR ) 2 Bosz

* positional-or-keyword (VBB BHSET) + 5] DAd 8 45 5 iR VR R 48 5 5| Spl R
58 BRSHWITESAL, BUPA TR foo Fl bar:

’def func (foo, bar=None): ... ‘

* positional-only (PEFRAIEL) : H5I]—8 HAEH IO ERpR (A 5 | . ek 2 8 R
W/ FoC, W] ATERZ T OCHI T E SR A E 28, BIUILATR I posonlyl Fl posonly2:

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

* keyword-only ({EFRBAGET) : f80]—08 H A8 ABH S F e iy 51 9. e =y 2 30 %
W A — WAL 2 R 5 2 8 (var-positional parameter) B{ 2 BEATNY * T, BUATDATEHAR
ERIEREABET 2, UL TR kw_onlyl F1 kw_only2:

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

* var-positional (fEREHEIE) : 45U —HRELMER VI gHR L A E5 1 3 (TEC P2
EZHUEMIOIET | M2 AN . BRSO ERE 2 WA E L~ AGERR, Bl

args:

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

* var-keyword ({EEHEMGET ) FEAPTHHRENEEHORBE TS 8 (FECyH s 2
HATA B 5 | 8z 4h) . BSOS LS AT E i L > AR, Bl L
B kwargs .
ST PAFE IS | B R E A B TR, AT DAE)— S8 1) 5 | S o TR
bt 2 BN B £ Wargument (5180 H. # A EF RG] M2 B 2E. inspect.
Parameter class, function Z i, DA PEP 362,
path entry (PEFSIEH ) FEimport path (EABAR) WH—MNLE, Wipath based finder (FEABEAR R AR
%) S E AR import (KA .
path entry finder (PEFEIEH =-Mi2%) W¢ sys.path_hooks H1 Ay — 1 0] BF 1Y 47 {4 (callable) (7 R —
\Epath entry hook) ft [l 8¢ —F finder, BFI1E WA DA— AW path entry g iF4H .
BT IR AR TH H A EY EAE ) method, 352 ([F) importlib.abe.PathEntryFinder,
path entry hook (PRRIHHE]) F£ sys.path_hook %13 Fff— 1 BT FERYH{2F (callable), #8158 4na]
FE—W4E Bipath entry h IR, Rl & [l —{Wpath entry finder (BEFRTEH FAEE).
path based finder (FLRERFEHITIEZY) THRRAUIEIE F 48 B (meta path finder) Z—, B8 {E—1#import
path GBI .
path-like object (JEMETS¥IME) WL RERE RS BIEDIEITDUR—BF RSN st
5 bytes Y, B —MHEAE os.PathLike WMWY, BEEIFIY os. fspath () R, —ff

%48 os.PathLike W E MY ABHIE(EIE str 5 bytes R AFIKLL; 1M os. fsdecode ()
I os.fsencode () HIAMEA]JHAHEM: str I bytes BI&EHE. |1 PEP 519 ] A,

PEP Python Enhancement Proposal (Python [E4#222), PEP &3 aksHEIR S0, B #EE] Python #HEER
R, sE AR Python 1 —ff #r DI RE s s D RE MO AL P FIER % . PEP JERZ B (IL i i B AT &
DA B D) RE G TE 1 S5
PEP W7EAE H Y, 22 E B ThRE R 5. AL R o BRI 0 B R i = e, AREAA
Python % FHERERYFEE), & Sbil Ay 3 Hl . PEP AV B e s et B sk Fre B 5
B

#H2([F PEP 1,

portion (J34y) FEH —HEMMM—HESE (WATRERAAAE—M zip fE) , BLUEEEE —HHH
EA{4 (namespace package) H T EEL, HWI[E PEP 420 PR ERR.

K

A
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positional argument (.5 51%) FH2Eargument (51#).

provisional API (¥47 API) 47 API 245, 102K = E W B2 (backwards compatibility) {7 3
W, WCEREHERR Y APL, BESR G, HEE MR EE TR, M EEReE ERNE T,
EARAZ OB N BREELE, W ieg BB mEAHAN ST (LR aEERE N m). S
S FIR G Mg HhEE—— U AP RN A Z BT R S0 B AR B A B 2 hr . B A &84k

RIS BT 4T APL, [a)4 A28 s o th Sl E) [ Rz A ARIEDS 28 ) — STl B 5 ) )
158K G ST BB — MR [ AR AR A AR E) )y 22
T I 30 A (A v R =X e R i R () AN Tt A, Tl A T 2 P R () 25 8 A ) e i B vt
it 2([E PEP 411 T 8 Z 41 .

provisional package (¥1784F) #E&Eprovisional API (84T API),

Python 3000 Python 3.x R ¥ A ERE (RACARTAITER), B 3 MM 2 EEE AR, ) ol
PAKEESE) [Py3k].

Pythonic (Python Jalfkty) — ALK —BAR @, EMEN T Python 5 e ST AIRE, A28
A HCAbE 5 A S A VERE A . BN, Python R WAy —REE A, 2EH M for B
B, BT ERY BT TR TR . 32 HALRE S EEA SR A, AR AR
Python it A A7 IR @ (0 11— (R B e et AU -

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

HIBZN, DA IAEREAER . BAA Python Jl# :

for piece in food:
print (piece)

qualified name (KR #4f%) —H BB, BHEURKE —FRALR S E I 3] 24l b E =1
class, pRzUE method [y [#AE 1, 41 PEP 3155 HifEFR. HRTEE MR class T 5, BRES T
HLHY 2 R ] -

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

>>> C.__ _qualname__

IC’

>>> C.D.__gualname_

'C.D'

>>> C.D.meth._qualname_
'C.D.meth'

wRIRG | AR, 7 ATRE & & (fully qualified name) j2 3R i WA 1) SE BE BE 0 IR BE AR, AUHE(TAn]
MAXEM, Bl email .mime.text:

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

reference count (ZRGHE) Bt IER S ML H— WP 2 HEHECT BRI R, ©aufE
PRECE (deallocated). 2 IHFHEUE # 1E Python REsUaGh & R E|, (HE[EVECPyhon BN — 18 B #
JLR. sys BAEFR T —MH getrefcount () pRaX, A7 Beatflial DAY % o 22 o] 43— {4
P2 IR

regular package (IERUEME) — MG package (B1F), HIan—MEE __init_ .py HEMHE.
ak s FElnamespace package (4423 &) .
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_slots__ 7£ class [ER R —AE 4y, BRI TEICE S BOEER 2, AR E ) dictionary (i),
HETA TR, BEARZRNTIREE , (HE 7 B DAIE e, Al PR B AR IR E — (o
(memory-critical) [ FH R 2 v A7 e S B 491 ) 2 LIS (ED

sequence (Jp4) —fliterable (W[EMRP1F), B _ getitem () special method (455K Y% ), (i
R A BRI CE RN, 37— len_ () method S (PR MO . — 1t
Ela s EuFE 1ist, str, tuple flbytes. iR, #ER dict UHIE _ getitem_ ()
M__len_ (), HEPHERE M (mapping) TAZFH, HIEHA K =& 6 AT 1) immuiable
o, MR

T4 £ S (abstract base class) collections.abc. Sequence fEF5 | 1/ 5 h & & /I,
AMERFY _ getitem_ () Ml __len_ (), BT count (). index (). __contains__ ()
Ml __reversed_ (). EfEMIERMEMEE], AIPAMH register () I,

set comprehension (SEALAIER) —FEZH W, ACE B8 v [EC ) 14 Hh i) 42 30 5 4 e
=, [EH e P45 S DL—1# set [0]f#, results = {c for ¢ in 'abracadabra' if c not
in 'abc'} gEA—MFHF set: {'r', 'd'}. #E2([F comprehensions.

single dispatch (¥.—J)%) generic funciion (ZE) FAEN—FEIE, FELL, BEVEM RS ENE
—5 | ¥ B[,

slice (VJ)y) — M1, & & 5 — Bequence (J¥5) MR —40. @ —BU R W%
fifi R AZAF 9% (subscript notation) [1, #7 B4 H 2 85, RIAESC 2 M0 H B 98, il
variable_name[1:3:5]. FEFE9E () FF880ERT, &6 slice Wit

special method (9% Jjik) —7E @4 Python H B)IFIYY) method, FHjiA AR FIS AT RAE 5T, Bldn
M. 5% method ()44 Ff & /e BABE AN 45 276 Wi T I[E]. Special method £ specialnames H1 45 3 4
B0

statement (BBsR) BOAZE A4 (suite, —(HFENES TFIRL) A9 F0o. BORRATLAR
fBlexpression (GEFX), SU2EHHET (B if. while u{ for) MEMAHKL —.

strong reference ([FJZ M) 7£ Python [¥) C API ', [FIZ B2 B S R, EC g TR @i hns%
P 2 BB (reference count), 76 @ EI R IRE I & (E)/ Dz (41 2 BRI
Py_NewRef () MizUnl IRES—WEWFMEZ K. @5, ERIEESRGENERZE, WHTE
2 FIpn py DECREF () Mxl, DABEGENR—H 2.
AiisEborrowed reference (&2 ).

text encoding (SC#if%) Python Hf¢ 52 EE 2 —1{# Unicode #5 2} (code point) 1741 (FEEFE U+0000 --
U+10FFFF Z[H]). AERAFSEREEFES, BUEgTIMLE— e F 5 .

ﬂ%‘*@??f?‘ﬁﬂﬂzﬁﬁ%ﬂ?ﬂ, FRE [4fs], WAL oCAL T8 Fo a7 R REE TR
(decoding) .

A Z AR ST PSR (codecs), EMBESIREE [ 0741

text file (SC7HER) —MEBEEFEIURIE A str W18l file object (REED1E) o HH, CFHEEH
BE b R AN TCAHE ] (& R (byte-oriented datastream) [F€r [ & g Fitext encoding (SCF &) .
FREEMG T DR (et 8 'w) BEMREZE. sys.stdin, sys.stdout PAN
io.StringIO IENHI.

g2 Ebinary file (—HEHIERE), E2—HARER BN Ada 1z 14 &2 (bytes-like object) [
ES7ILE

triple-quoted string (= 5I3%E =) = MEE5]9% ( ) SEE15E O MIEERE A7, A e
BEF R EER BE 5 R gshshae, ERERFZERE, e s i, eMEsmee
PATE T Hp 4 55 R BKE] (unescaped) fr) 8L SERIEE 51 9%, 1 HLE A7 {1 84 5 T (continuation
character) AT PABS R Z AT, & (3 MEA B E T A ARG 1

type (%U[E)) —ff Python ¥{F 1 HEEE T & ERE MY FEYAHRE —MAEE. @Yt
HRERTANEM __class__ JBHAAFE, =LA type (ob]) AR

type alias (REEH) —EAERFESE, FEiEs2EHE E & — W ELT (identifier) HCHN.
HEFEZ R R (type hint) A . fF0:
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def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

FIPARGERG, BRAT AT

Color = tuple[int, int, int]

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

w20 typing Hl PEP 484, A IWIIRERHEIA .

type hint (BERR)  —Hannowarion (EIRE), EfgE —REE. —{H class B — K12 Hak ]
FHH{ERTEINAE.

RUEH RS IR, A28 Python [EIHIF, {H M EIReZIE 4 T HACA A, [EREHR B) IDE
St RE A #l 4 (completion) Al E ## (refactoring) .

4 3 5 . class JB MR ORI R 2N O & I s ) M B EHR R, AR A LA A typing.
get_type_hints () RTEHL.

2L typing #l PEP 484, £ HLIIRERIHIA -

universal newlines (GlJHEF73I0) — MR E SCFIR (text stream) {53, @44 AR i 1915 [ElR EE)
—AFIIEE R Unix 721 H '\n'. Windows 1] "'\r\n' FI# Macintosh €] '\r'. #H2([E
PEP 278 1 PEP 3116, DA bytes.splitlines () WYMHINTIE.

variable annotation (S28{(EIF%) — (R 8EL class JB i annotation ([FIf).
(EVRES sl class JMERE, BRELZSEFRIER) :

class C:
field: 'annotation'

SYEREE T AR L ERRT (ype hint): BN, FEES BRI RIS int CEE) (A

count: int = 0

5 B ERR 1Y) REVATE annassign T2 6 A FFEAR I R .

st [Flfunction annotation (FE[EIEE ). PEP 484 F1 PEP 526, 4 ILIhREHIA . BN EREN L
B, 75 2[E annotations-howto.,

virtual environment ([EIfERES) —H %/ EE (cooperatively isolated) [ F 7B LS, fiEi# Python f¥){di /1]
A R RE UG DAL SE RN THA) Python BREIE (4, RIS € 38 i) —fH &R 414 T A9 HiAth Python JfE F 72
KT EEATE.

s venv,

virtual machine ([EIEERERS) — 8 5¢ 4 b 0CHE 7 2 S8 19 BB (computer). Python [ [E) e #% & & #117
Hibytecode ({TCALTE) Ak B ¥ A9 (L TCALTS

Zen of Python (Python Z[F]) Python st HISEPT 5%, HIEIAA BR SEARAGE T e = - sl
KA A EE) X RATICRIMA [import this] AHREIE,
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APPENDIX B

BARELEFIRA S 14

i SEEI] SO 7 Sphinx  (— & (E) Python [EIW]SCHF IR RS O SCPRIERERR ) 4B reStructured Text 45
TR R AR R i

Wil Python B B, ik H 1155 1 T EI SCARBLE AR BB BAT TR, AR ERI AR, #5572
reporting-bugs FUTHT, [ AH BRIl FAM i BBy B B A

et
e Fred L. Drake, Jr., Jflf Python SCPF T HAERYAITE # DA K — KM EIERIVES
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx #¢//#) Alternative Python Reference #1#| 1 #1521 F & .

B.1 Python {898 BRKE

% NFR I Python 13 M35 . Python 4223 p% 2 )& A1 Python [FIH] (4 B kil . Python B (E) R 4G i h
TAT M ERE R, # 7 Misc/ACKS .

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !
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appeENDIX C

i E IR

C.1 &icio

Python 2 1 7 B S22 0 5 AR R 2T 97 B (CWI, R https://www.cwinl/) [ Guido van Rossum & 1990
ERFHETAE, B 2/EE—EEE ABC SEE1E4E . [F)%8 Python 08 T &£ 3K B Hifth A EER,
Guido {32 H FEAEH .

1995 4E, Guido {r4E JE 5i M 25 WriE i B KA B iF 9T A 5] (CNRI, 5, https://www.cnri.reston.va.us/) #4548
fliAE Python fit) T4, EWEAREIEFE 7%l iy 2 AR A .

2000 4£ 7. H, Guido F1 Python #%.0» B % [#] ) 2% 2| BeOpen.com [E])i{,37. T BeOpen PythonLabs [# [ . [
4+ H , PythonLabs [ P53 Digital Creations (¥i[E] Zope Corporation; & https://www.zope.org/). 2001
4E, Python ##43L4-6r (PSF, K https://www.python.org/psf/) 37, g —{HEEHEA Python FHE %2
EHEIRENT A7 1) IR R 44K . Zope Corporation J& PSF f)—H & & &

Jir A7 B Python JRAKSZBHIRAY (A BB EFE, 2(E hups//opensource.org/) . M b, KEH{HAE4
By Python JAS, o2 GPLAHZAH; DAR FARAE 4 25 M A 1 22 [E.

BERRA | BA Fh #EE GPL 114 7
090 1.2 | AEH 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2=
1.6 1.5.2 2000 CNRI o
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI 5
2.1 2.0+1.6.1 | 2001 PSF 7w
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 DAL 2.1.1 2001 £4- | PSF =

fiiE): GPL MIAREIAZ RN 21E GPL N #[E] Python, A4 GPL, 1) Python $ZAEHS AT DA 455 (1)
BRI A, (A B 5 o IR . GPL AHZR B #2 HE 1S Python W] PA%S & A7 GPL R
SE R HH B ERRERIARTT.
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IR 2SN T, £ Guido FRE NIATH, FfHE LA 1 B [ R(E AT A

C.2 FANREMHLIEMFGXER Python BHISHER

Python FCHFIEI SR RZAE 2 LR PSF 424 &4

% Python 3.8.6 B4R, [EIHASCH:rpagaifl, R BN HAWRE XA, 2908 FEIZHE (dual licensed) 7 PSF #%
WEA #1 VA K Zero-Clause BSD % #¢ .

A LEHAN A Python SRR BLA R R B0 S5 SEARRER G BB REZ LR — g . B RE 2
FHERI A SERETE L, 2 O T 3R 09 34 20

C.2.1 ¥ PYTHON 3.10.11 §Y PSF % &%

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

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

3.10.11 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 3.10.11 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 3.10.11 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 3.10.11 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
3.10.11.

4. PSF is making Python 3.10.11 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 3.10.11 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.11
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.11, OR ANY.
—~DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.10.11, Licensee.

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

C.2.2 Fj* PYTHON 2.0 j BEOPEN.COM B &

BEOPEN PYTHON BHRIZHESZI5E 1 I

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

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

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

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

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

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

(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 ¥ PYTHON 1.6.1 g CNRI iR &#

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

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

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

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

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

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

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 maksr)

70

Appendix C. ;BERiZiE




Python Setup and Usage, [ 3.10.11

(R L —5)

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 Fi* PYTHON 0.9.0 E 1.2 §§ CWI {R{EEH

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 Fj? PYTHON 3.10.11 [FlEA 3 4 [FI#2X iE#9 ZERO-CLAUSE BSD i%i#

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 #usrIekRany iR 8 MBI

ARG AN S B AR AU N Y P E SR BN B, 502 AE Python BEEIUAS BTk [Eiy 35 =T ik
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C.3.1 Mersenne Twister

_random B&H S T DA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html ] N #&
7R EEARE A A . DAT 2 AR Al Y 5 48 iy -

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)

C.3.2 Sockets

socket B4 /Tl getaddrinfo () fil getnameinfo () K=, B WIDE 8% (https:/www.wide.
ad.jp/) [E), AU [A) A D L 8 v e G -

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

(FgkzE)
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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.3.3 JERFI#¥ socket fR¥%E

asynchat il asyncore 40 A5 DA R :

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 HEAH LS DA R :

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

(N Baksr)
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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 #{TiB[I

trace B E AT B
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 E& UUdecode &E=

uu BRAL R DA :

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

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

(N Baksr)
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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 Eixf2 ey

xmlrpc.client AL E AR EIY:

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. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll B E DA A :

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

(N Baksr)
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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 BLFEfHY kqueue 71 Al & DA R -

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.10 SipHash24

Python/pyhash. c %4 Marek Majkowski’ 554 Dan Bernstein f{) SipHash24 JEEVERIEE. B8
R

<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 Hi dtoa

Python/dtoa.c fHE4-AL T C [ dtoa il strtod pRX, A C 1) EERS B2 17 B BOR 7 5 HAHEE . 3% 4R
274 H David M. Gay 257 H [RGB 25, 153 BAE R AR hitps://web.archive.org/web/20220517033456/http:
[lwww.netlib.org/fp/dtoa.c T#E. it 2009 4F 3 H 16 H FFkZ2 0 iGRE 226067 DA MURE B 37 e ] -

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

*

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

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

* % o

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.

*

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

C.3.12 OpenSSL

10157 OpenSSL B3 HUATHE -3 R GEA 1, B hashlib, posix. ssl. crypt Bl (I ASLIHL
. IHAh, [HIE) Windows il macOS i) Python 8T i 0.9 OpenSSL B HHEIA:, Pk Mz
S OpenSSL 42 HEf I

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-core@openssl.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).

R T S A R S e R S N S S S S N S S e R S S N S N S S N S N S S S N I i S N

Original SSLeay License

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

by Eric Young (eaylcryptsoft.com).

*

*

*

* This package is an SSL implementation written

*

* 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. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. 1i.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

M AEAE B pyexpat K EE] ——with-system-expat, #HIZHETEH—MEE expat JFAATE
) A S

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

BRAEfE R E _ctypes PR EE] ——with-system-1ibffi, FHHIFZMETT & H—(HES libfi JFAA1HS
B B A AR

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

URAE R S BAR B 2lib A KR PABOR Ik R 2110 JE5E, ARz se g M — M EE 2ib [5G
AR R A 2

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 Y 3EEIFE (hash table) F4E, J2DA cfuhash B2 ([FIRLAE:

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

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

C.3.17 libmpdec

MAETEEE _decimal BiAIEF R EE] ——with-system—1libmpdec, 7 Al %41 € H—H(E] 2 libmpdec
PR B A ) A A

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. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.18 W3C C14N B|RE#

test B CI4N 2.0 HIFLEM (Lib/test/xmltestdata/c14n-20/) &4 W3C #fu} https:
[Iwww.w3.0org/TR/xml-c14n2-testcases/ githizx, HAEH A 3-clause BSD I HEw 4t

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

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project:

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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Python 13z 3 [EJHA SCH4- 04 IURE :

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com {4 i — I HEF]

Copyright © 1995-2000 Corporation for National Research Initiatives {4 &4 —JHEF
Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .
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5

JEF
..., 51
-2

command line option,5
$APPDATAS, 34

2to3, 51

>>> 51

__ future_ ,55
__slots__,62
A

$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, 26
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 (ﬁ%%)ﬁﬁiﬁ) .51 ——enable—-universalsdk, 23
annotation ([E) ,51 ——enable-universalsdk=SDKDIR, 23
argument (B%) ,51 —-—exec-prefix=EPREFIX, I8
asynchronous context manager (F[F ¥ -h,5

BEBE) 52 ~~help, 3
asynchronous generator iterator ([ F _F’S

B4 Bk E) .52 -3
asynchronous generator (e[ FEI4 %), 52 -J,8
asynchronous iterable (jkfﬁ]*}:ﬂﬁ%ﬁ:) - gmodule—name>,4

,52 -0,
asynchronous iterator ([ FERE) ,52 -00, 6 _
attribute (BH) ,52 ——prefix=PREFIX, I8
awaitable (T4&/F44) ,52 *q,g

-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 (Zi##|44 %) ,52 W érg,6 o )
borrowed reference C%fﬂﬁﬁ@),SZ ——W}th—addres§—san1t1zer,l
bytecode (fL7LA%) .53 “W%Ei_iséi?lois’iol'b hash d5, shal, sha256
bytes—like object (¥friT4l 53 —--with-builtin-hashlib-hashes=md5, shal, sha ,
y j (BT AL A 1) o
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 (F¥Er4#) ,53
callback ([E ™) ,53
C-contiguous, 53
CFLAGS, 2527
CFLAGS_NODIST, 2527
——check-hash-based-pycs
default|always|never
command line option,5
class variable (HE#%) ,53
class (H[E)) ,53
coercion ([El#/#A) |53

command line option

)

_é’g —-with-openssl-rpath=[no|auto|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—-1libmpdec, 21
——with-tcltk-includes="-I...
-—with-tcltk-libs='-L..."', 2l
—--with-trace-refs, 20
——-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 (BEER) ,54
extension module (¥EFAEAL) ,55

——with-undefined-behavior—-sanitizer,

21
——with-universal—-archs=ARCH, 23
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command line option,5
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54

dictionary view (FH#fH) ,54
dictionary (F4#) ,54
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command line option, 18
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command line option,5
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command line option, 17
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command line option,23
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command line option, 23
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command line option, 17
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command line option, 19
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command line option, 2l
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f-string (f &) ,55
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finder (&%) ,55

floor division (| FHBUEWRE) ,55
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function (®R) ,55
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garbage collection (Hr3%EY) , 56

generator, 56

generator expression, 56

generator expression (é%&ﬁﬁﬁ) , 56

generator iterator (A4 ZEKZE) ,56
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generic function (E&RER) ,56
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GIL, 56
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command line option,5
hash-based pyc (#[[FEIE#EH pyc) ,56
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—--help

command line option,5

-I
command line option,5

command line option,5
IDLE, 57
immutable (R &4 H) ,57
import path (EANEARE) ,57
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importing (EN) ,57
interactive (Z#H) ,57
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command line option,8
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key function (#® =) ,57
keyword argument (B4 5|#) ,58

L
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LDFLAGS, 25, 27

LDFLAGS_NODIST, 27

list comprehension (7|44 EH) ,58
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loader (#HA%) ,58

locale encoding (&%) ,58
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command line option,4
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method, 58
magic method (EH#TF %) ,58
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method
magic, 58
special, 62
method resolution order (ﬁ&ﬁ@fﬁﬁ[ﬁf?) s
59
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namespace package (ﬁ%’ifﬂﬁéﬁ) ,59
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package (&) ,59
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PEP, 60
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PROFILE_TASK, 19
provisional API (¥4T API) , 61
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Python 3000, 61
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——-with-universal-archs=ARCH

command line option,23
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