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CPython fig#fr s 2 G 47T S HAEEH THREUS AP EA5
CPython implementation detail: HABSEI a2 FT I E 0 BEG AR . 8 240 % %52 7 implementations.

11 @&

Xt Python ZZiE IR, AR AT LASE 5 DA T AT LT

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

IR B LI 0 e g B B AT — A A

’python myscript.py ‘

111 EO®E

fEREARHE 1 2T UNIX shell, {HARAE T —SURAM AR 7 A:

o YR PR R R A ty A TRRIE AR, B SR A G IITEA], EEIEA 4 EOF
(SCUEgE R4, HopeA: 53024 UNIX #i4% Ctr1-D ok 7F Windows H13% Ctrl-2z, Enter.)

o YR H I — A U SEE A — A S E AR HER AR, B2 RSO AT AR 7
o MY HBIFEH— A H XA SEE, B NZ B SREBOT AT RAT & S 4R AT .
o MNP —c command B}, ‘B&IfT command Fi4 Y Python 1E/4] . FEiX H command W] DAL 2y
PARATAT 43 B 0 2 45184 . W VE R RT3 S K8 Python 54 i@ A S ZE I Y !
. ;flﬁ“ﬁ BFEffT -m module-name B, 2¥7E Python FiBpgfe s A 445 @ iR, F-REHAE N AR 7
UTo
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TEAR AR, 2o i A Se T i T .

— AN DRI A AR T A RIS R, RS T A SE A sys . argv — HHEEEPENICE
BISE T (sys.argv[0]) 2PN RRETF IR AR .
—-c <command>
AT command ) Python fURS . command 7] VAR — S5 B DABATAT /3 WA 1 22 251847, bRl S S8 18 7E
A HACRS —FE R A TEH .
MR B IR, sys.argv IWEDTCERN "—c" I H Y4 H HSERFPMA sys.path i9FFk (AR
VFZ H S B S B 2 B T A ) -
{# ] command £%{£x5| %) auditing event cpython.run_command .

-m <module—name>

1E sys.path FHRRIREAFRIBHIHFHAEEN _main_ BEKRHET.

TSN module Z 7K, VRANEG HSCFY A (- py)o BEEA BRI A48 20K Python b4 K,
(HEL R SE BT REH A SRS i 20K — il (BIHNE W BEAVHR I & EF A2 AK) -

WHF (WiFEaA =) WavFE . 4ot 2 a4 e A m st s pRms, AR e
<pkg>.__main__ AR ERBORKAAT. AT HEFEGAT NS A SR s A RS I H SR
zip SCPFAYAE BT 221

TEff: BLREIUANGE T N ERRAILA C G5 a9 R, IR EATIIFAT X BLEY Python BEESCHE. {H
e BRI T Wi r B, B AT BRI AR IS

RGN, sys . argv M NICEREMBLER SR SE B AT (FERE DRSSO, B osHF
B "-m"). oo I, HETHRFPMA sys . path Bk,

~T IR ORTERG B N s AT A, WAL sys.path BEAE S M HTH SR WA H
site-packages H k. Fif5 PYTHON* PREZAR -0 23 1 Z 0

VFZhnifE PR AL 5 M AT I S AR T GRS . Kb i — ANl 72 timeit BB

python —-mtimeit -s 'setup here' 'benchmarked code here'
python -mtimeit -h # for details

{# ] module—name £¥(£x5| % auditing event cpython.run_module .
%W

runpy . run_module () Python A% R DA E 308 F 1) 5550 i

PEP 338 — f 80 A A7
15 3.1 R R SR A AR RIETT __main_ TR,
e 3.4 BUOE R [ RE S 4 25 18] £

MATERIA (sys.stdin) ZHE4. WERARMER AN —A %, WIEH -1,
WG B LRI, sys.argv IJEANICERRN "~ I H Y401 HREMA sys.path Ik,
%A S84 5| & auditing event cpython. run_stdin .

<script>
AT seript 1) Python fURY, S HOVH—A> (LEXTEUIXT) U RS ARE, F817 54 Python SCfF. &L
# _main__.py SUFRIE S, SAE _main_ . py SCRY zip SCHF.

UEREE LT, sys . argv B E IR NLEG AT P E ML R
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WA 2 R E e il —4> Python SCF, WAL EIZSCPFH H SRFRMA sys . path B9IF3k, H Hi%3C
PPN __main_ BEHORIAT.

USRI AR L B 1) — A H R sl zip SCHE, WA ZFRFPINA sys.path IRk, H HzAEH W
_main__.py XHFSPHAEN __main_ BIRARMAIT

— T IR HRTE RS AR s AT A, A sys . path BEAE S TIA e B WA S Y
site-packages H 3%, Ay PYTHON* IREEAR F th o4 20 W

[ filename (£ 5| % auditing event cpython.run_file .
ZUL:

runpy . run_path () Python f{HSn] DARLEE (53 2 fiE

WERBA L MO, MR -1, sys.argv[0] TR ("), FHHYUHHRSBIMA sys.path
ATk BEAh, tab kba RN s HEh A, WERARA R GG SCR I RERITE (2 WL rlcompleter-config) .

S
tut-invoking

£ 3.4 JOEE: HEhE tab kha T S 2 -

1.1.2 &%

-2

-h
—-help
FTEN A A T I i Kl
-V
——version

FTED Python MR A S IFiRH o -l A5 B

Python 3.8.0b2+

WARES AW, WFTEA AR 2R, fln:

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

3.6 B fE: -V BET

1.1.3 H{thi%kIn

-b
TEff bytes B bytearray 55 str /&% bytes 5 int R A B WL EE 4 Hi%5%E (-bb)
M 251 KA.

TE 3.5 BUE MG $201 bytes 5 int fYHE .

-B
n R 4y 0 %k U, Python fF AN 2 WL W AE S A BN H A .pye M. B ZH
PYTHONDONTWRITEBYTECODE,

1.1. &417T 5
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——check-hash-based-pycs default|always|never

-i

-q

-s

FEHETWBAER pye UPFRIIEIT . S UL pyc-invalidation. i default if, CLELEMIARLL
SE BTG A (H I 7T S G A SCFIRFARE BN TE AT IR IR . Y4B always I, Fra BT IaA(HE
1 .pyc 3CPF, AR CLI i fe A i Y HSRFARIE HLGH B PSP TIRIE . 24BN never B, %
TIEAAER) - pyc SRR S AR HOS R AR SO REA TR IE .

FTHEE . pyc SCHRRIHE N 232 BEE T 5510 o
Triafitres il (BRERMEH, K THIFED) . 5§55 PYTHONDEBUG.
ZW& A PYTHON* FbaAr &, BN GEC i BN PYTHONPATH Fl PYTHONHOME

LA AT SRR S T - IR, FEPATHAD M4 2 G AR B, B AE
sys.stdin H A E—PDLIBIRHE. PYTHONSTARTUP SCF AN H51EEL.

X BRI FH AL S AE AT | & S5 i A A 4 R AR s B AR IR B . 95 PYTHONINSPECT,

AP BN I2 1T Python, ROCRFIRIIN Y ] -E I -s. FERR BRI sys . path BEAELE AR BroE H SR th
AL Y site-packages H k. Ay PYTHON* PRSEAE BB Sl 200 . 3d m] RAJE I 5 00— 2 (4 B Al DA
B 1 PGS A

3.4 BRI HE.

Wk assert iHm] DA SATATPA __debug__ WA RIS . SHE pye P TRAZHITRIN . opt-1
KV FEC GRS (bytecode) WISCHE4, (20, PEP 488), #5205 PYTHONOPTIMIZE,

e 3.5 i fiKdls PEP 488 23 . pyc U4 .

TEJE ] -0 Bl Z3F SR P AT ER o JlIdAE . pyc T RA Z AN - opt -2 Ry REC Hi% LT (byrecode)
W3CPE4 (S 0L PEP 488).

TE 3.5 JRCE M KA PEP 488 151k .pyc U4 .

BIMEAE AL B A B R SRR A (5 o
3.2 B fE.

F R A HENAL . IERTIAL PYTHONHASHSEED 3R AS S E N 0 BHEAEH . A A BENLL 2 ERA
SR .

1E Python [ LA, BUREIIU G A BERLAL, XF str Al bytes B4 __hash__ () BY(E” Tk
AR . SR EAILERAS Python PEAE f fRFFAE, (2 AETEZ A I K Python BEREZ [A] A
=2 LB R

WA BEAILAG B TR BN HOR OB n B A5 DR R T4 R 55 B (i B 47, X fidiy AR T #4938 dict 7R 5%
B RERD O(mA2) 24 . #1515 217 http://www.ocert.org/advisories/ocert-2011-003.html,

PYTHONHASHSEED FUVFR MM F b F R % B — [ E L.
AE 3.7 MUE P BTN £ A 20
3.2.3 Hiii e

AER H P site-packages HEHEINE| sys.path,

Chapter 1. 41758
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W
PEP 370 — 4y [ F' i) site-packages H 5%

S site WA SH BT IR T3 S0 sys . path BIHAE. Q2R site RATEMEH BT AR
5 FX SEHRAE (W RAR A B L BT site.main ().
-u
51 stdout A1 stderr JAEFHZEM . LI stdin i TCFE A o
i % PYTHONUNBUFFERED.,
TE 3.7 WUE P stdout A1 stderr JiAE SCAS R IAEAE F Z20b
-v
B2 — MR T Bl — &5 5., SR irs (o st ERiE) . BEE SR (-vv),
AR RIS E?*Q‘%EI’J#/\XCFF%MTEIJ— STHE. MEAMRRHER A KBS EE A, AiES
%] PYTHONVERBOSE.,
-W arg
LA . Python HYEEALHITEERIATE DL N &1 sys . stderr FTEVEHE . BLAYAY S B RA 0
T
file:line: category: message
BT, SNBSS T H A A B N EATER AT B — . Beaedii ] 4 il S 45 4 T B A0 4 A
FE.
I PAZE A - I IR S 2 N IVCIC RS, KT 55 — D VLRI AR . JoRm) -
‘%Iﬁﬁ%ﬁ@lﬂ% ({E2, TEAR AR — MBI AT XA SHE ) .
P PAME ] PYTHONWARNINGS 345478 f DA KA warnings FEAE Python F2 )7 IFHE Tl .
54 Eﬂ$E’Ju§mﬁ%’l‘%fé?ﬁ%1’ﬁ3ﬁ%ﬁi&m)ﬂ TR T A A 4 (R R AEBAAT 0L 2 2081
P st st
-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
BAEA R DR IR RS T4 S (B0 -Wi, -Wd, ~Wa, -We), R S TEHT M8 24 I 1E 4
PR
12 |i ] warning-filter F1 describing-warning-filters T fift 56 £ 475 .
-X
B s —47, PAARVFE AR Unix JEXAY # ! end. X3 T DOS % J@ i iR AE .
-X
PREA T AP RS L J@ ik 3. CPython H Hi& LT 41 W] H A :
e —X faulthandler J§H faulthandler;
* -X showrefcount F&fFEE o TERC B MRELS Th 00 4515 ) 2 o th s | T HEom 2 7
PotBe. e E IR AS AT AL
* —X tracemalloc {fiff] tracemalloc #HHZI%f Python INAE/BLAER B . BRAKEOL T, HA B
RIS RAFAERR BRI R (5 S b e ) -X tracemalloc=NFRAME DAJHZ)IRE 13 NFRAME
Wi RS . 27 tracemalloc.start () [ fEFERE.
1.1. &91T 7
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* -X showalloccount &7 E5 R4 AL O A O S B8 RIS Python 1
% X T COUNT_ALLOCS JEF B A &A%,

* —X importtime BIREFUCF AFERAIIN ] B2 BRBIRZ TR, R (LIFRERSA) T H
Lt ) (HERRRE R ) R B 1 thTE 2 S A2 W AR i Al R th 4 - Mt BT ¥A il python3

-X importtime -c 'import asyncio'. HiIEZH PYTHONPROFILEIMPORTTIME

* —X dev: JE i} CPython [ “JF AL, 5IABIMNYIZATIAIN , X LEAG I PR 48 1 K TERERIA
A e AERAS IR U E A 2 EUBA S L SE R - TS A A e R B RN A 2 k. I
TG RTCR -

— Check encoding and errors arguments on string encoding and decoding operations. Examples: open (),
str.encode () and bytes.decode ().

— ¥ default ZfyEse  HI -7 default,

- TN s BRI T 20 PyMem_SetupDebugHooks () C %K.
- JEll faulthandler BEHRDATE A 0t fiff Python [l #45 B

- J&H asyncio A

- ¥ sys.flags ) dev_mode BN True.

- io.IOBase M RECK close () FH .

o —X utf8 NIEERSHE OEM UTE-8 Bk, 7855 BRIAM K niial. —x ut£s=0 WalzE
UTF-8 #i50 (BIAEE I 2495 H 3G e ) o 35205 PYTHONUTES T fETEN .

« —X pycache_prefix=PATH AV .pyc IS AL E B NREIATH, AR,

%JI_LI, PYTHONPYCACHEPREFIX ,
I AVHE LR sys ._xoptions FHAIRIURLL(H.
1 3.2 RCE B B4 1 —x e,
3.3 HiINEE: -X faulthandler 3T,
3.4 P EhEE: -X showrefcount 5 -X tracemalloc 3T,
3.6 FRIFE: -X showalloccount &I,
3.7 FRIEE: -X importtime, -X dev 5 -X utf£8 &I,

3.8 FRTEE: -X pycache_prefix Ui, -X dev I I AELE io.I0Base 744 pF 0 id 5
close () R,

TE 3.9 Hi B Using —X dev option, check encoding and errors arguments on string encoding and decoding
operations.

1.1.4 7Ry 24 {E R RYE TR

-J
PREA 4 Tython I

1.2 INETE

X LEFREEAS B2 S Python (AT, ENTRAIEMOITIT RZ AP BEIR, {H -E 8 -TERSh. MRIELE, 4fF
FEMN G Ay 4TI K > B G A A B

8 Chapter 1. 41758
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PYTHONHOME
AR Python N B . BRINTE L N EBAE prefix/lib/pythonversion fl exec_prefix/

lib/pythonversion 8%, HM prefix fll exec_prefix MM EWHENH R, BIAEL
F /usr/local.,

24 PYTHONHOME YA A H %I, BERESFENEN prefix fil exec_prefix. BNMEFEEAR
[FIWME, &8 PYTHONHOME K prefix:exec_prefix,

PYTHONPATH
WA SO BB R4 . AT A N S & PATH MIH: — A8 Z 4 i os.pathsep 2 FRAYH %
A (B0 Unix | JH '8 5 1m7E Windows 505 ). BRANZBSATEAER) H 5%,

BT HE H S A, ¥4 PYTHONPATH 5 H nl PAG| 43 5 46 Python A8 zip SCHF (JRAS si4miFIE
K)o TCEM zip SLIAEFAY TR

EONR T B MOH T2 i 42, (HIEH AR 2 VA prefix/1ib/pythonversion JFif (S0 L30T
PYTHONHOME), ¥ % = XMINMNE| PYTHONPATH,

H—AM H S 80E A R RGN PYTHONPATH ZHf, 1EAN ESCHdE v ki UriliiRng. &k
& 0] PATE Python R /7 NAE N & sys . path SR TH#E.

PYTHONSTARTUP
EWR R — A BE SO 44 FR, % SCE Y Python iy & 27 A2 B B B SRR AT SR 22 Wil BEER
1To M2 5B M PATITER R — 44 25 R g AT, BRI i L AT 4w DA
TEARZH A ST ICBR M HL A o ARIE W] DAYE XA U B B4 /R AT sys . psl Ml sys.ps2 AT

sys.__interactivehook__ ,

{#if filename Z3(£5| % auditing event cpython.run_startup .

PYTHONOPTIMIZE
EUWRPEBE N — DN ESFFER, EMAHY TR C -0 5. WG — R, WIE S T 2k
E-0,

PYTHONBREAKPOINT

AR BANR B E, ES M INASS B ERARC AN T R 5. L% R U N S R
FA, BEEIZAT XS RH sys.breakpointhook () [HERIASLIRZTT, EH H S HNEM
breakpoint () WA . WEHRKBEE, WBEHEFEFE, WEMHY T pdb.set_trace”, KfILAF H ik
HFLFHRT0” 258 sys . breakpointhook () [ BRIASE BUAMAT A 25 1M B 3R ] .

3.7 B RE.

PYTHONDEBUG
BAS SR QRPN — MRS T, B S T8 - . ARSI, MBS T2
FE —do

PYTHONINSPECT

WS BRI — MRS T, B TR E -1 i
1A B AT Hy Python AU os . environ RAB Mk ATERE P G5 I il A5 A%

PYTHONUNBUFFERED
BEAR R ARGABN — NPT, B TR E —u .

PYTHONVERBOSE
BEASE AARBN — DR AT, B TR v 3. RSO — R, BRI S T2
HE -V,

PYTHONCASEOK

WA E AR, Python X5 200 import A HR/ING . X AXHE Windows F1 OS X _FARL.

1.2. IMBETE 9
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PYTHONDONTWRITEBYTECODE
A B AR RN — RS FAFEE, Python FF AR &2 E S A TR G A L pye 0. XAHY T35
FE B BRI,

PYTHONPYCACHEPREFIX
WA E T S BENT, Python KiES B H XM P HEERE T B A cpye XM, A& IR 1)
__pycache__ HF%., XY TIEE X pycache_prefix=PATH j&Ii,

3.8 B RE.

PYTHONHASHSEED
AR AR AR BB BN random, PO —DEEVLE R str 7l bytes XFRIGAIZFHIFP 1

WS PYTHONHASHSEED #i5 A— A 8EKUE, B RFBAE N & B9 1500 o 2B mi v A BEALAL BT I8 55 19
K[ hash() 25

E {Fﬁg H i VPl B IR Az B, B TRas A B B A, s feifr— 4 python JERR 3L =2ng
AirfH-

BT~ [0,4294967295] F B+ BEHIRC. 8 KUME O REEE G A LA .

3.2.3 e,

PYTHONIOENCODING
AR WA BT TR 2 iR S, BB EiE I encodingname:errorhandler iHE R E
i stdin/stdout/stderr T i 4%, encodingname #l :errorhandler HER4TERE R LT, S5 str.
encode () FHE AHIE .

X} stderr, :errorhandler E/SWiZn&; AR M EN 'backslashreplace’,
TE 3.4 JRFE L “encodingname” #37 PILTEFE P&

TE 3.6 iUH ek 7 Windows I, XT38 5 45 1 & G2 i X 25 Z W& 10 AR 5 T 8 8 1 dihd, BRIERTEE T
PYTHONLEGACYWINDOWSSTDIO, AR EE A2 o] ) SCAE RIS TE WA 32 HL 52 o

PYTHONNOUSERSITE
QRS T A &, Python ¥f A4 Al # site-packages H KIEN/NE| sys.path,

ZUL:
PEP 370 — 4y [ F'i) site-packages H 5%

PYTHONUSERBASE
X R P EEE X, BERXLEHAT python setup.py install --user By g M KIH5H A F
site-packages H FHEERVL K Distutils 22355 1842,

W
PEP 370 — 4y [ F' i) site-packages H 5%

PYTHONEXECUTABLE
WA EE T &, W sys.argv [0] KEgise I As & E M AR C T Tk mE. X
1E Mac OS X i fEH] .

PYTHONWARNINGS
AR RSN T - T, QR A A PUE SRR, B S T2 -, P EH I
P AR e 2 m T o e R B .

TR B AR BB R AN R TC AR P MR ) T HERR B 2t B 4 (BB AE BT DR & 2 1Y)
AR L ):

# Warn once per call location

# Convert to exceptions

(Fotkss)

10 Chapter 1. 41758
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(£ 50

# Warn every time

# Warn once per calling module
# Warn once per Python process
# Never warn

12 5] warning-filter #11 describing-warning-filters | fif 58 22 475 .

PYTHONFAULTHANDLER
WA AR B — N IES 47, faulthandler. enable () XTEE ST - 2 SIGSEGY,
SIGFPE, SIGABRT, SIGBUS I SIGILL &5 5 %% — ML B AR DA% 6 Python [v]3i{E B, WA EZ
#rF-x faulthandler #ET.,

3.3 B

PYTHONTRACEMALLOC
R BB AS B — N ES P45, WS tracemalloc BHEBIXT Python P77t 1) IR
Eio 1A I E R ST T ER BRI [R5 B R i B K ik, 40, PYTHONTRACEMALLOC=1 HARfFiiT
Wi, 7525 tracemalloc.start () TR,

3.4 B

PYTHONPROFILEIMPORTTIME
B RO M AE25 7 . Python FEUR AR ATER T2 KL, HAS RS54 %0 T4
SFTRIRE -X importtime,

3.7 HiH I RE.

PYTHONASYNCIODEBUG
WAR AR RSO — DN AES TR, WL E asyncio B .
3.4 FRIIHE.

PYTHONMALLOC

BEE Python Y1743 Fit s A1/ ok 2 2 R iR H 1
EE Python FTi ) A7 e i e i -
o default: ff ] BRIANFEHLES -

* malloc: XTfrA 1, (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_ORBJ) {#iff] C
i malloc () PRZEL.

s pymalloc: X%} PYMEM_DOMAIN_MEM #l PYMEM_DOMAIN_OBJ & ffi H] pymalloc 43 i #8 i %f
PYMEM_DOMAIN_RAW I{#iF malloc () K%K,

LR T
* debug: 1£ BIANFE LA 2 EA2 Rl 1.
* malloc_debug: 5§ malloc tH[F{HIE %R T .
* pymalloc_debug: 5 pymalloc H[R{EE L /i 1.

WHZ R BINNAF A HCER A PyMem_SetupDebugHooks () BEREL (7£ Python WAF4Hl#s 2 22451
RT) .

TE 3.7 BOEE: #4INT "default" 4MELAY.
3.6 FrhR e

PYTHONMALLOCSTATS
WRBEN — D AEZEFAFER, Python FFERFRAYALH ) pymalloe X X I A K 7E 5 4T E pymalloc 4
i U W NS

1.2. IMBETE 11



Python Setup and Usage, A %5 3.9.0a0

A PYTHONMALLOC M5 AE el R 3 il C ) malloc () ZrBl#s, SCE U Python R E A
S pymalloc, MAS B R0 2005,

TE 3.6 JRE P 6AR S BE 0] DA FH FHE & A 410 Python, Q1SR B # & — A2 AT ER )
P TR

PYTHONLEGACYWINDOWSFSENCODING

MR R — A AEDS LT, BRI Y SO 2 80 g B RS (R A =0 43 I &2 R EATTHE 3.6 JRZ FiTHY
{E’mbcs’ Fl'replace’, 75 W& FH 37 1 BRI utf-8 Fi’surrogatepass’ .

XA PAAFIZ4TBHE T sys._enablelegacywindowsfsencoding () S H .
1] 4 Windows .,
3.6 FilIhEE: X E LG R, S PEP 529,

PYTHONLEGACYWINDOWSSTDIO

WERBOA— RS TR, WG ATE & B A S5 A KRR Unicode “FAFF5 AR5 2l
PEd G R T T8, A2 utf-8.

WIRARHER B E 0] (B SO TE ) AN 8 8 ] 6 22 b DX AR B 2 9 20
B] H 4 Windows,
3.6 BT fE.

PYTHONCOERCECLOCALE

UERAEBEN 0, FF 52 E Python Ay A7 T BEL R SER BT ASCIL i C 5 POSIX Xl i 54 il 4
KK T UTE-8 [l £

AR AR B R AR BEE (BRI 0 PAAMAYME) . WIZE S A8 B LC_ALL RIS BETIth AN S0k,
I HAR &4 LC_CTYPE JE [ 24 i DI e 0 sl A BN ¢ K, 538k B =CHs B BT ASCII 1)
POSIX X1, #RJ5 Python CLI KEAE NS REANIZ A TS Z Bl 243 LC_CTYPE ZE R85 & ¥ AL E T
1) DX i 358 10 -

e C.UTF-8

e C.utf8

e UTF-8
TSR R E T AL IS B A, WG AL Python 3247 2 il U RFAE 24 il HERE BRI o oAH I b ik
B LC_CTYPE MMEAL B . XS T MRERSAS B Iz A7 6] — AR Hh ) b M J 20 DX 3 sk 10y 2L 12
(B GNU readline J§) Z4b, BBELET-UHRE CIE X SRR S A5 AE 1847 Python flERERS) DA K AE 25 i)
IR AE 24 BT C IR EEAE (541 Python H CLF) locale.getdefaultlocale ()) &2 H K
B

(i 5 b B A8 b A 1 B o DX o 5 46 BC o rp AN ORGSR WK H 2 sys . stdin fil sys.
stdout BJf] surrogateescape fiRGCTEAING (sys . stderr &4k%4:{fif]l backslashreplace Yl
() AE AT ] At DRSS T v — ) o X AR IR ALBRA TR v] DASEGE 5 Ty = Cff il PYTHONIOENCODING K -
TR E P, QEREOE T IR A, B A0SR XY Python iz 4TI MG AL I REAS 52 2 filh A ik il A%
e ) X3 AT A T RS )5 B PY THONCOERCECLOCALE=warn 52 Python ¥ stderr F%
AR R

YRR, BT I i g A5 ), BB e IO R G ny B AR, BRIN Py THONUTF 8 )
FHAEAL G HET ASCIT g D3a i gl o 20T [ R 27 o 1 I e e DA R il f R T FHl ASCIT AN 2
UTF-8 fENRGHE T

] F M *nix.
3.7 B HEE: WHZ 4 PEP 538 TN

12
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PYTHONDEVMODE
R IR AE BB — D AES AR, W25 CPython “JF AR . 2L -X dev JET.
3.7 FRIIHE.

PYTHONUTF8

WERBCH 1, MRS UTE-8 83X, K UTF-8 JME ARG LRI SORS TS,  Toie 24 i X sk i
AT

e sys.getfilesystemencoding () ¥fi&k[H] 'UTF-8"' (AHiZmE 4 ZHE).,
) iR [ 'UTF-8" (A Hh g 5 £ 9k 20, IF Bz R

e locale.getpreferredencoding (

do_setlocale BEAEIEM).

e sys.stdin, sys.stdout fll sys.stderr #¥ UTF-8 FVEEATHI XA %S, 7 H N sys.
stdin fl sys.stdout J3 ] surrogateescape 45iRALFH AN (sys.stderr &4k 4L
backslashreplace WIREZEERIARY PRGN —FE)

YERARIZ APT AR g5 5, HA S 29 APT s R H A F BRI TR
o IATSEL, WIRAR RS 2 UTF-8 4Rt R ffns A SCA .
e 0s.fsdecode () fil os.fsencode () &f#i [ UTF-8 4§fi.

* open (), io.open () fll codecs.open () FRINLHH UTF-8 4ifih. {Hi&, BATBRATRALE ™
ﬁ%iﬁ%ﬁifi/ﬂ%, A S P A SCAAR S R AT i SRRl BB S | & S, TS24 UTC R )
AEIN

LR UTE-8 5N (bR E R 8 AT AR PYTHONTOENCODING s (TERRIAM DI s =~
[AIREAIE) o

WERBE <07, MIFRESR AR B X IR Bz AT
B EAT AT A AR 2 47 5 AL REAR R 46 10 1B) B 2

TSR AN R S PRI AR B, U ARRE R RO P 24 i X5t v, P4 3 24 i Ik gl b i o 5T ASCIL i
IHxC X5 (W1 PYTHONCOERCECLOCALE JriR), FH HDXIs  hil i Hanlh &% A sk k. ZEBERIHA X
W E S, REASRHERIA S UTE-8 A5, [k i X Hb S 2 A XA

AT DA ] —x ut £8 3L,
Al A *nix.o
3.7 i hEE: A X E L EAE R, S5 PEP 540

1.21 FiAEXTE

BEE X A T 5 FE Python [ATER A H 772 20
PYTHONTHREADDEBUG
AR E, Python RHFT BIZRFE R R (E B

T ——with-pydebug HEEIALE Python.
PYTHONDUMPREF'S

WIS E, Python 75 K PMERERS , AR Mn S5 | T EUS 1 DR R TG 20
FHME] -—with-trace-refs {4 #E%Ef & Python.

1.2. IMBETE 13
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CHAPTER 2

7 Unix £ & f{g& A Python

2.1 FREmHRAE Python

2.1.1 ¥ Linux &g
Python Fii/E R Z 4K Linux ZATHE, FHAER— SRS IrG AL . HR2, AT RBAHZEE ) L 2eT)
RETE ZAT IR BEA R A PR AT Y o X B RERT A IR A S 320 Gt 19 B iRUCAS 1) Python

402 Python A7 Bl SE 22 LR AAT RCBR BE R 2 v, SERT AR RA I 1 S0 A AT BT . S RA
T

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

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

http://www.slackbook.org/html/package-management-making-packages.html %fF Slackware i

2.1.2 7 FreeBSD 1 OpenBSD _k

e FreeBSD HF, f#iHPA a2 ishnd:

pkg install python3

OpenBSD JiJ ™, {4 1] AR fiv & i d:

pkg_add -r python

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

15
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B4R : 1386 i F'4EL Python 2.5.1 |4 R] F A4S

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

2.1.3 7 OpenSolaris &4 t

YRATDAM OpenCSW FKHR. 2225 K ffi 48 FhAR A<HG Python, 4l pkgutil -i python27 .

2.2 {33 Python

WHRARAE H T g1 CPython, B EAMA 2 FKEL source o AT DA BEH A I IEARD , tnT PAE e HiUR

By clone . (NSRS RIERNT | % EREILR )
HUE LR T 4L

./configure
make
make install

R Unix - 65 A4 C BT 3 8 75 10 5% AE Python JRACADAYAR H SRR #9 README.rst S H

e make install AIPAZEEENINEE python3 —3FEHISc. WL, BN make altinstall i
AN make install , R NEHEHEET exec prefix/bin/pythonversion,

2.3 5 Python #xpEgEF3C 4

T AR Z2 8] prefix (${prefix} ) Fl exec_prefix (${exec_prefix} ) BT 25,
N fREREA GNU 4 BATTmT BeAHIA]
Fln, fERZE Linux 25 L, WEREIAER /usr .

XH/EFE aX
exec_prefix/bin/python3 FRRERS I HEAR O
prefix/lib/pythonversion, exec_prefix/ | B EARERILY) H SREHEE B
lib/pythonversion

prefix/include/pythonversion, 115 FF % Python & Flix A fRE R % Fr 75 HY in-
exec_prefix/include/pythonversion clude U4/ H s HEFR L &

2.4 ZEIN

ZAE Unix b Python JIAS, FFERANATHATER, Fi4n:

’$ chmod +x script

FEAEBIAS 4 TS B> G Y Shebang 2k, — MRAFHO Vel 7 2
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#!/usr/bin/env python3

BAEBA PATH 14822 Python fiféds. (Hi2, HL4E Unix RS0 fEA env a4, HILTTREF S /usr/
bin/python3 H4RIE RS IEAT

FiAE Python A Hr (i i shell /4, 152 & subprocess i,

24. 210 17
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CHAPTER 3

7 Windows _E{& F Python

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

5 RZ% UNIX 2GR S5 ANl , Windows FRGEHA i 2% Python, 24 7 il Python W] ], fRZ4F5& CPython
AN 4 1% 14— release ) Windows 224 FEf 7 (MSI L) o iS22 7 1 W] T4 1] s 222
Python i, FSIAZCIERERANE . LR IR v A — S VLA BTA 22, I HLT DASY R AR AR i o)
KRB zip SCF

4n PEP 11 ik, Python {3 FFGUR ™ i 2+ 4E i J& 11 9 1) Windows R4S, iX F5 WK% Python 3.9 32 +F
Windows Vista FI T F A . W1 T3 Windows XP 1%, 4% Python 3.4,

Windows @it TV Z A [AH ALY, A TR FHA — B MRS
T FAE R WA AN, XA Python BEAFAEAIRAUITH IF AN BN, B imfErsE.

Microsoft Store 0, J—-fd {uffy Python %%, 3 Ji FAZATMIARIGL, AR/ IDLE SBCAIF A 3F8E. B
Windows 10, 1E LA S4TSR SR . L0 T V7% Jr B fr 94 e45h Python S JET A

nuget.org =% @, R M TREENA RN R E LA . BRI THE Python flsuaf7iIA, (HAN R HEHT Hik
APPSR T

T & 2 Python (RN, AN ER MR IR
3.1 BERRERF

311 ZRLE

P4~ Python 3.9 TR AT R 4% - 32 i 64 (IMUAHO B AT IA. web installer (£5325540) f— /i
I T, SRER B, RO ) T RFTARIOALIE . offine installer (BZRT300) 1A IRiAE
PRI ALYE, TR AR DA Internet EHE AL, 55 %, T 2 4 DA TRRAE SR R i T A B
ftri:.

RN, AR TP
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B3 Python 3.8.0 (64-bit) Setup — X

Install Python 3.8.0 (64-bit)

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

¥ Install Now
ChUsers\ 4l AppDatatLocal\Programs' Python'\ Python38

Includes IDLE, pip and documentation
Creates shortcuts and file associations

= Customize installation
Chooze location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS (] Add Python 3.8 to PATH e aneel

WS “Install Now (SZHIZ2%)7:

. & I%?ﬁiﬁ;&iﬁﬁ (BRAETREXS C AT AT RGN, B N T P eE A T Windows 9
Python & ) 35

* Python $§ 2245 B 5 H - H s

o & il T Windows & Python J3 #) %5 Y HRIEEE — UG HRIT) LT 2 4%
o RREBhRERE, MEME, JH3h#e pip

o WERIESRF 2% H SR I3 PATH

o PRET AU Fi AT I

efE “HE UL RV SR INRE . TR A s 2 R . AR
PP B BRSO, S5 B et

WER AT P 2se, WiksE A LR TEik ol
o GEATRERT R AVE PRI HR elt v
Python 42235 %] Program Files H 5%
o & T Windows 849 Python g %) 3% Y22 5] Windows H S
L2 Y B) AT DA H] T e
BT P R DA G 128 7 B
o WERIET, LK H SRS INE] RS PATH
o PREED A
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3.1.2 Mk MAX_PATH BRI

Ji 521 Windows B ESAE K BERR R 260 ANFAF . X ERE KT I BE AR T iAo S B R .

& #r A B Windows o, B BROHI T ORAOT R OB K 4y 32000 A ¢ fF. H
oW OE OH RN R B E 98 Win32 KO R dH K oM, R o oM E& |
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem@LongPathsEnabled
WEHM 1.

XSV open () PREL os BLHUFIR 2 B KR T REAE M F AP R I, g sz PR [ FE B AT 260 2451
4%, (F£ Windows [ AHEFEM I ZATME IR, I HAEM it sb D BE AR v . )

W bR EIE, TR P .

1E 3.6 JCEEL: Python HS I 1 XHR BE AR SHF -

3.1.3 ¢ Ul =3

LR UL R T A I r T DA 17965, Ui R P 2l AR il 4eds, WiJois  Pae
H.o AT ATEARZE] UL IGO0 N 3 B See T, PATH Bl— L8 BRIA[E .

BLSE A W R T UL H- 5 BR %€ Python, 5 /quiet ¥ET. Mk P A BABAIR WoRdF BERIAT %,
W /passive Y. WPRAMGT /uninstall &3S BRGNS Python - - A2 BRfRaHE 7R .

i HAbIETEL (L %4 name=value , HAEEHZ 0 KA AR, 1 kBHENMFES KR, 7TH
PRI ) SE RS R AN R o
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B ik INME
InstallAl- PUTA R, 0
1Users
TargetDir LA H 5 JHF InstallAllUsers 365
DefaultAl- | fiA i L3R BRIN %3 | $ProgramFiles$\Python X.Y By
1UsersTar- H3 $ProgramFiles (x86)%\Python X.Y
getDir
Default- RN L3 H | $LocalAppDatas\Programs\PythonXy By
Just- e %$LocalAppData%\Programs\PythonXY-32 B
ForMeTar- $LocalAppData%\Programs\PythonXY-64
getDir
Default- Ul s BN B e e | (%)
Custom- AH S
TargetDir
Associate- | QISIAERE T RshAR, WA | 1
Files HESCAE R B
Com- P A oy CHgRIEN . | O
pileAll pyC .
Prepend- ¥ install 1 Scripts H 7% | 0
Path #| PATH PASFS . PY U503
PATHEXT
Shortcuts | WIRT 2%, FfERE, C | 1
R4 IDLE A1 g pus )y =X
In- 4% Python i} 1
clude_doc
In- LRI B S 0
clude_debug
In- S Sy INGE SRR 1
clude_dev
In- -4 python.exe K | 1
clude_exe s
In- g2 i B T Windows 85 | 1
clude_launcherPython J& #) % .
Install- R AE H P asE T |1
Launcher- Windows &4 Python /& 34 %5 .
AllUsers
Include_lib | “ZZhrifl FEFIY JEAER 1
In- LLAENH AR pip A setuptools | 1
clude_pip
In- LR AT (*.pdb) 0
clude_symbols
In- T Tl/TK ¢ Frfl IDLE I
clude_tcltk
In- LRARUE PR B 1
clude_test
In- L SRRy A 1
clude_tools
LauncherOnly {435 5 8¢ . IXRFETEAR | O
2B E T o
Simpleln- R 283 Ul 0
stall
SimpleIn- | fff {fijfb 4% UL BR[| (%)
stallDe- HEXHE.
scription
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BN, BEPARRIOT U4 R 2N Python, BXFTDA (FEM PR >) AL T iy

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

BV PAERCA W IR E RN 0L T 244 224 Python (AN NEIAS, W DARE A PATR fir 4R st =K. s
BR—ARALIIRIEA BOE, AV E 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 )

T TR AT DAYE— 44 R unattend . xml {1 SO TG ATAAT SO AR AL . SR E TR
WS VENEMERAE, (RRATRE) EXHEN T o (RSO RBUNME, WA RE N FAFE . R
SO b7 31 SR AR ] A e -

<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>

314 RTHRE

TN EA ) AR 2 A P R A7 Python (AU TTHEINRE, ANSRIEFELA X ST RE V] REFR 2L Internet TEHE.
THREFIX AT, W DA N ETA W BRI AL, DARIE A SE R R, T RN AR 2 internet T4,
AN BT BRI AT 4 TR, R ETREILEORIMEER, (HRUUREHITRELLE, WA A%
17 WEIAAETA

Execute the following command from Command Prompt to download all possible required files. Remember to substitute

python-3.9.0.exe for the actual name of your installer, and to create layouts in their own directories to avoid
collisions between files with the same name.

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

AT ARG E /quiet UK RIRIEE 2R

3.15 iR
%2 Python Ji7, 0] A3 Windows thig “FEFFRITIAE" T RIS EE. #off Python /% HIFHeft M)
B/ DAEAE YIS AT IR T -

R R VERE B SO EHE R AN UM R T RE - RS SRR AN 2 A B BR AT AN A . FERAETR
TEYRHE O, BIANEE H ok BB XLy, @2 5g e MBRIA G E 2% Python,

I R 2 T T B R 2R BT SO, R O B A R A Ay ST
“HIZ” R MR Python, {Hi& T Windows 4% Python ja ) %5 AL, BAE “REIFHIIIRE” HHACHEH.

3.2 Microsoft Store g

3.7.2 BN BE.

3.2. Microsoft Store £ 23
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Microsoft Store 0 &t—~/~5 T- %42 Python fFEsS, TR A TR M, Gl 24

BUZREIRAAL, IR OR SN B Windows 10 BT, H4E Microsoft Store i I F2J7 H148 % "Python 3.9” . fiff
{1535 374 . ) B2 5 i Python Software Foundation % 75 712225 .

% Python RHIRZAE Microsoft Store [ S5 ftt. QIRZESKRAEAER, WIFOREEA EPEIERMN .

TR SE NG, T PAYETT B4 3% b R 38 R J 3 Python. 8 3% 7T DATE fir & H2 75 44 51 PowerShell £ 3% gy A
python EEE. HANTPAMIA pip 3% idle &fdi ] pip il IDLE. IDLE 7EFFah3E8 .,

P X =AM A AR AS 548, A, python3.exe fll python3.x.exe VA python.exe (H
H 3. x REBEHNOFFERAS, BIM39 ). £ RE-—> ET-—> MR R, [k R TLY G,
Wt S84 R python A, A IUAfR pip Al idle SR python HUA L

ATPAfE python —m venv QU BEMISIHEGEH LG .

WRRERLHET 55— A MAR Python H-XFEUIMEI/RE PATH S, IPAERHEN python. exe MM
5&K B Microsoft Store AR . ZEi M Hr4é%e, T python3.exe 5 python3.x.exe .

py . exe ABIARRFAGINIL Python 2GR, (HAESEHITIA B G 2R dn i 2R -

ZMER Python, WEITIT “BCE” HMM “NNRFMIIAE”, BCETE “TTUR” H4RE] Python, SR/ HE AT LA
Hedk “EIZE. HBERFMERIZC 2% Python FEfF P HYFTA S, (HAR S MMBRALAT RE 115

3.2.1 E5089ia)=R

H1 T+ Microsoft Store [ I F7 B, Python JIASTT RETCVERX SL A8 (40 TEMP ) ANENFRIEATRRET A
Ville A, ERFEARNEA, WERMHABIE RIS, WS e 3R AR

3.3 nuget.org £ &8

3.5.2 B EhEE.

nuget.org ;&R RI Y Python $1855, I THERAT 42 J5) % %¢ Python () RGERIFFELAR MMM . FAK Nuget 2
“.NET 45 BEAS ", (R Tl dmt TR R, BT MR T AR,

Vi) nuget.org ZRHCA KM nuget IEHTE R . T ZXS Python JF R AN ARULE LB T

nuget .exe M7 LEWPAE M https://aka.ms/nugetclidl Nk, #ilhn, {#H curl 5§ PowerShell,
i1 1% TR 24 64 f7EY 32 (i U4 ) Python:

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

PR E AN, WEIRMI —Version 3.x.y . I HRADAN - M, BRREE] T H . BOAE O
N, THRRNARS AR, MREAH -ExcludeVersion @i, WA FRIF L5 E 2R IS E IR
Ao ¥ Hor B2 — M5 Python 224 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
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W, nuget AW TI, WAZFATLEBOR AN S BB Ae5 1 . 23, PR H SRR
L WRAER R Z WA R SO, W2 CLARGUR HEh AT Ib A

T tools HA, F—4 build\native H. BHEE—4 MSBuild |1/ python.props , A]
PATE C++ T H H i % SOk 5 | Python 2245 . A4 S615 B4 B e 28 b (8 AR S AL A%

nuget.org A5 B T /& www.nuget.org/packages/python X} F 64 i it 2R F1 www.nuget.org/packages/pythonx86
PR 32 SifUAS

3.4 THANE

3.5 B fE.

IRAEAT IO — 5 /) Python BRBERY ZIP SCF. B STEAE A7 — DR HY—7, A2 Hifix
L E YT

fRESS, IARKITR ULF) SHPARGEEEmE, WAL R, REHIERECE T 22 AR

. PREPEME R e A IFRILALEY - pyc SUFETE ZIP ) FFHRHET python3.d11l , python37.d11,
python.exe fil pythonw.exe . AuFE Tcl/tk (RFEFTAMHEIIN, 40 1dle), pip 11 Python 3CAY.

i AR BT EEE Microsoft C Runtime , W AR 22232 7 T (I LI RE . B THI M REE & FiE
LRAE P RS Lol i Windows Update H #8445, I H ol DL AE RS H X #5| ucrtbase.d1l %
i

5 =07 AR A% R Y R AR A SR A TR 2% o 3N BAT IR SCRFB R L Python “Z2BRAERE I pip
RAFBI R AR, A nT A/INVDHURE pip 08 UER IO EUEAT HZ s . %, 58 =Jr e E Y AR
FRfg—ay (AT ) ARBE, PAEIT AN BAAE ) P B TR 2 B REAS A OR-5 BIUAS AR 2

A TS AT P ERE B

3.4.1 Python N HIERF

I Python i 5 (1) B AR e H- A — @ BRI P T i — 558 AEX RSO0, Al DARE AT A A T e 242
it f Python (YFLA IRAS . RARENIZA ZEW (SCEMR, ENZAERERAZ L), AWML,

L T TR WA T SCUHE R R B R R e — S8 gmAd , (ECN T PRt T saB Ik . A E i Eshes, &
AW RIS R IIFE 2 (e Python izt : FEIFRATDAE R, A FIRIBCAE BT AFEE , SO R DAIE
B17. TERZEUEN T, HE BT W iZ S5 (g id ) ar A T RE VA ] Py_Main

] B0 5 VR S PR A At 4 B SO AR i B D S, T AR I AT S E ] python. exe B
pythonw.exe, Tfﬁﬁ*f%gﬁhl:, E”\L}ﬂfr%fﬂ%i/%ﬁ Python ﬁ'ﬁ%%ﬁ?@%@%, SAENE Fﬂﬁ%jﬁ{iq%ﬁ:'ﬁﬁ:
M IEFEIZ AT Python FEFRE S KRR 43K o

X E—FI, V%S Python WHAT SCHF—EAE N H %%, DARIIREA TR BRI . A% S
i, EAAGETHARGLE, FEATER SN AR Z B LS iR E R KR .

3.4.2 g\ Python

P AR 24 55 1) B AR g ZER AR U I ASTE T, AKX Python BATHURT AT -EH (Y. 8%, [V
HREFP IR HR R AHLACRD , FELEH R ] python. exe BUEHEMI python3.d1ll . JLi@WbF s
DU, R BAT IO T 46 5 W AR 7 228 001 H S Pt 2 AR AT i 28 Python fRRRELS -

SRR MR, A PATER BT E, OV R Z I A Pl e R AR . B0, )
IRA TR AT RN 3 B2 2 B A ARAR R

3.4. T[ERARIE 25
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3.5 HREge

e TARMER) CPython KATHZ Ab, A —L8 SHHIMBIRERE L. DA @ THOA K = L) BRI 51 3% -
ActivePython HAGZF-HMAMERLRFET, SO, PyWin32

Anaconda JRATHIRlFARESL (40 numpy, scipy #11 pandas) F conda fAEHIZE.

Canopy HA Hnfaas AT & THE) 42T Python AT

WinPython F#5¢ T Windows B A&ATH, A0 T M @ 6 n fike g A e i T H .

TR, XL REAN & Bop AR Y Python B, I HANHiAZ L Python [ BA4ES ol 32 K.

3.6 Eg¢E Python

B A PR AF 7 HZ 1T Python, 50 DA% [EFE Windows H1EE I —SUBRIASRIE AR B AR G FE T R it
TR AL E PATH Al PATHEXT A8 & (e, (HaxX (GEH T HRRA . %, WRESE M HZ RN
Python, 2% [E{#i[{i& )8 T Windows % Python 2 #) %%

3.6.1 fifR: REWMREE

Windows FLFFAE R P2 BRI RACA B ARUESFEE B, SO fr &SR A SRS B
TG R EIFSE R, WHTTF A A BRI set frd:

C:\>set PATH=C:\Program Files\Python 3.9;%PATH%
C:\>set PYTHONPATH=%PYTHONPATH%;C:\My_python_1lib
C:\>python

X LEPRE AR S SR I TR & AT RE A a4, IR H, dzds il & R s AL AR
HRRAR B LEBL

TEA 5 P A R R PO ER R, AVFEIT IR SRS RIS (E. 4275 python. exe ) H
SRUSINE TR K ARAB B PATH 28 PR 3 IE B AR AY Python 1Y 7 ¥4

BOKAMBEEOARRE AR, i Hh ITIR” JHRR “WEIMEAR", SE3TIT “RGEM" Advanced system
settings , #XJ5 ¥iili Environment Variables 58l . AEBUUHEHE , G ABSINBUE SN P R G4 . SR
GUAcH, TREOOTT AL T R DT (RPAERE BIACR ) o

1Efif: Windows 20 ] FVE EHIERIN RGVL R 25, X TRESTEIB I PATH I SBUEAMEER

PYTHONPATH AZ 5 Python 2 I Python 3 By i AN, HIbERAEE RA& 50 B %34 1) Python A
AR, 5 AR B A B B AR &

S

https://www.microsoft.com/en-us/wdsi/help/folder-variables Windows NT 345 &
https://technet.microsoft.com/en-us/library/cc754250.aspx F T lfaiH1G iR B 245 8211 SET iy b
https://technet.microsoft.com/en-us/library/cc755104.aspx il Tk A B EAS B2 SETX s

https://support.microsoft.com/en-us/help/310519/how-to-manage-environment-variables-in-windows-xp i
fAl7E Windows XP H 45 FRER 5 A5 B
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https://www.activestate.com/activepython/
https://www.anaconda.com/download/
https://www.enthought.com/product/canopy/
https://winpython.github.io/
https://www.microsoft.com/en-us/wdsi/help/folder-variables
https://technet.microsoft.com/en-us/library/cc754250.aspx
https://technet.microsoft.com/en-us/library/cc755104.aspx
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https://www.chem.gla.ac.uk/~louis/software/faq/q1l.html % B ¥ 5E25 & (For Windows 2000/NT), Louis J. Far-
rugia

3.6.2 &% Python T[T

TE 3.5 HUH L

W T M 9 3 @8 ) Python fEREERIYIT UG BT Sb, REWT REIEAEAE Gy 232/~ A T /530 Python, A%
AR AT DA B

TEALEREF ISR — 00 b, AT DAEEARIC N “FF Python S BIFREEAS R BURET, DA R P R/ (i B iR
JN#) PATH . WIRINT Scripts\ XN E . X AR A python Kizfi#Rees, - H pip HTH
AR . L, G DA Gy AT AT A, 52504 447 SThY.

UARAEZE 2B AR T Bk T, WA ] DU HHa T2 26 /Ey, 8 “Bol” HHEHE. B, &l A i
Foo R EIE T LT MG PATH o RFRE Python Z2%¢ H SRS N E| PATH MR &Y, MNAS
HAh 2 H 55006 . B R R R (BT HESFELE) -

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

3.7 EHF Windows g% Python 5z)2%

3.3 B fE.

T Windows ) Python 58l — S HAREFF, RIHEIIE SR IAT AR Y Python HiiA . EARVFA (Sidy
247) FE/RFRE Python BUARKI LI, H-Rf5E M- AATIRARAS o

5 PATH AFRAN[E, FBhas i IERe s e & iE Y Python AR . B[] T4 ) 238 A2 REEEH, IHH%
TR BCASHEY AN B B 2 A .

R BRI 2AE PEP 397 Wi iE ) .
3.71 Al
M&HLTT

1E 3.6 UL

4J5y 2% Python 3.3 [ i AN FHE B SIig UEVRR) PATH b RS 5 FrA 4 Python HUAARZ
7 TR S WS S 3 v S = i o ] D I B N e N A K N AN o

Py

Bz R BT LB W i A Python £ 830 - BT AIEF Rt , H B 8@ R A fy 21 TS5 E
%1% 3| Python,
MR G T ZAUAR) Python (40, 2.7 F13.9 ), & yEE S| Python 3.9 &3l - Q2L 5] Python 2.7,

s

py —2.7

AR ARG Python 2.x BYRHTIA, W2 PA T a4
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https://www.python.org/dev/peps/pep-0397

Python Setup and Usage, A %5 3.9.0a0

py -2

Vi % B Python 2.x BT IRAC JH 30 -
WREFEDI AT R, WERMEHEA R R s

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

BRARTE ZE R TR TR, B 22 Y Python A ff EBIAR PN INE] PATH .

MEHIERR

3.5 BRI HE.

A1 SR T O 706 AT IO 9 Python RAS, I FLIESLFRBE (G ARt 2 ) veny BE8R 8 90 3
virtualenv TH) b T3 SR, W B0 B V12 71 SFH% 0 MORERR I R R N0 BEAT 2
ERERE, THPRIELIRSE, SCAHEE 2 Python JUA.

MBI
IEFATEI M Python iIZ - @ #—4~44 4 “hello.py i 3C1F, A &S PAT A

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

M hello.py BT H sk, SATIAR fir e

’py hello.py

RS 2 ST Python 2.x ZEAGHYIRAS S EATEI K . BAE LR 28— A7 ROy :

’#/ python3

BAE, BEF I TIRAr S W I%TT EN BT Python 3.x {5 B 5 _ETHAYar 477800 —4F, R nT AT BB 4 5 2 it
ARRERF. B2 T Python 2.6, TR —4THHCN #! python2.6 , R AKBITEIRY 2.6 HUAH
H

/o

HEE, HEAMEHARR, #& “python” il A5E %4 Python 2.x BYRHTIRAS . X2 N T I JEaes X
Hes Unix, Hriy4 python %245 Python 2.

MITHFRER

LRI %R IR 3-S5 Python SUE (B .py, .pyw, .pyc SCF) MIKHE. XEIMRE A Windows BEFAY
BRSPS — A SOPR, RN ESAR PR RERT DAGE LA 5 ) TR R R AR 8 5 I8 A RS

DR T2 A2, B E BT AT LA 3235 21> Python fiiAS, RARHUR TS —47HI N A

3.7.2 Shebang Lines

R IASCIER SR —AT0A # 1 IFk, WIFR A shebang” 47, Linux FIHABE Unix #4E RGEHA M X LA TR AL
SCRE, ENTEFEAENERSE EARSR N Z N AT A XA B 8hd L VFfE Windows |5 Python 4%
MR T A, EREREIER T e EA .
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T FuiF Python I /() shebang £77¢ Unix Al Windows 2 [AJASHE, %S ahas L s B @ kiEE
TR RfRERS . SRR Ay &2

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

* python

Blan, WERBEAITHRIE T

#! /usr/bin/python

PRI H ERIA) Python. [HA7E Unix b4RE 142 Python IARE A TiX—4T, VRWIZ A BLX L4
] DAH SR sl R I R B M. W ESAE Windows B4R E — A4S, A EAE Unix B M, IBAEW %M
HIPA /usr FF3LkA—4> shebang 1T,

AL Ao b3 K DL R ] AR e A (W] AR EBEAS, AT AR EEA IR ERAS) VRIS . 1t
b, TTRAEETER A Z JEA I “-327 SRAFR 32 A . BN /usr/bin/python2. 7-32 i K]
32 {if python 2.7,

3.7 FriEE: A python JHENART 3.7 FFhh, WAL “-64” JSZET 64 FICA . MeAh, WTDAEE A CE
W B (B /usr/bin/python3-64 ),

shebang line ] /usr/bin/env XEH —MFHKEME . EFHRE LR Python R 2 B, HWEFRKHEER
AIHFTSCE PATH PASKEX Python FIHRAT S04 3X X W F Unix W env BEFAIFT R, H%EEFHFTE PATH PfTH#

3.7.3 shebang lines )&

shebang lines A 1] PATE & BA% 145 Python fREgs ) HMET . Bil4n, WA —A> shebang lines :

’#/ /usr/bin/python -v

SR J5 Python ¥5L —v 355 =5 2y

37.4 BENL
#id I ST B

Je B AR T 18 R Wi SCHE - FE 24 HT A P Y application data” H Sk i &R py.ini  (H I 6 A
CSIDL_LOCAL_APPDATA & Windows g% SHGetFolderPath R H ) PAR S BshE8 T F—

(E%EPEI"J p)y-ini o M0 SCORBE F iR shdeiy “f5ilE" A (B py.exe), WHF “windows” Mi4s
Bl pyw.exe

R HARR H ST AR E Y E SCUSE T AT AT SOPRSS 1 ini SRR E S, RN JE Bl AR e 55 1 A .ini OO
AEA G AR Fa] DA 55 1% 425 ini SCPEH AT A2

B5E M ERiAEY Python iR

TERLEGOUT , AT DAME A A S AR BRGERT , AT E i -5 B IR Python AR . JUAS R JE AF A T LA
TPk, ATRASEFEIS R C0) FIRRAS AT . Besh, DA A INT-327 80 “-647 R4 5E 21K 32 fiif e 64
(NS
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B4, — shebang line [ # ! python fTECAMAKRERF, 1 #!python3 A—MRARER, EHRIGE—
A FERA

WRAE G AR B A IR ERF, W] DA B IREAS B PY_PYTHON PATS & BRI ASBRERF. WR KK E,
MERIA R 3”, AR B A] PASS E el i iy L bR, Fefn»3”, 73.77, 73.7-32” 5{"3.7-64", (i iEm"-64"
FREITANAE F T Python 3.7 5 8 & iUAS A S W R sl 4 )
WA TR BR BERAR ERF, WA AR B8 & PY_PYTHON{major} (HH {major} /2 LIEHIEMN
LT R AR ERT) PATE B 5e AR . MR R BRI, JE S Meas 2256 1) Python JiUAR -l
FN FER AR R B KB A, RASANBERIE, (HiZ AT B2 1% R 9 P i 2225 i IR A
FE2:%: 7 MF (major.minor) Python AR 32 A1 64 {i(¥) 64 {3 Windows |, 64 (LARASKF AL k. *t
TR 32 (71 64 137 SEBUAR 2 AN bt — 6T 5 sh AR 7 32 f A 64 (7R 2 IERfE — AR el Y, 32 (7l
TR A 1) T PR AT H € AR 11 64 13 Python 2225 . X REsE T AT S Zhas 047, HUALE PC 12258 1 Wkt
WA, WA EEAI T (B, ANF5E 32 (78 64 (L ARANK) Python FIAH M 1K) R B85 2 2 5 2085 )
W ERTA, AT ATERRAS GBI EA AT e <-327 = <647 SRR EBUAT A .
INGE

o QSRR EAM ST, @4 python fl python2 ¥ 2255 /) Fc Bt Python 2.x it AS, i34 python3

468 FH feB 42255 1) Python 3.x.

* fi1¥ python3.1 fll python2.7 IRAR A FEEET, B AL 5841 E -
* Q2R PY_PYTHON=3 , fir4 “python” Fl python3 HRH T B4k Python 3 iiAs .

« G PY_PYTHON=3.1-32 , fig% python $6iH 3.1 (1 32 5L, MifirS python3 $56 H Fofi 4
#1Y Python (PY_PYTHON ARABA B TG & T FZA )
o YIS PY_PYTHON=3 H PY_PYTHON3=3.1, fiid python fl python3 &ERIFERHIEE 3.1

BRIMFAS S Ah, 8 T DATE S SR P O A INT SCPF e B Rl p L. INT SOPE R0 AR 0 [defaults)
. BER PRI ST PY_ AT APREAS RAR (R INT U PR A A X R/ING ) o) IR RN
Zfe G IND SO R E N AR

4n:

o BE PY_PYTHON=3.1 % [F T AT HZ M INI 3¢
[defaults]
python=3.1

e B PY PYTHON=3 Ml PY_PYTHON3=3.1 4T 5 A NN INI 34

[defaults]
python=3
python3=3.1

3.7.5 LHf
WRE TEREEAS § PYLAUNCH_DEBUG ({Tfi[{H), Ezh#siFi2Wis BFTEE] stderr (BI: #E#lG ). BRIX

SufE BRI A TR g, (NI VFEE R Python FYRRAS . B4R & MUAAY 5 R DA K A T AT B
#7: Python [IHIEI 6 24T

3.8 BRI

Python il 7 K JL (VA 2 f& Y site-packages SCF ) A7 fif 76 % % H % b ok, WRECH
Python ‘% % ¥| C:\Python\ , W BRI\ % £F 4 B #E C:\Python\Lib\ ", 2§ =77 B B 77 f#f 1
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C:\Python\Lib\site-packages\ .

HESE 4 sys . path , Jif@E5 DLL(python37._pth) sl #4734 ( “python._pth™ ) 41 . _pth
SO, BRI A AR 4T sys . path o 3T DLL & FRI SO 2 5T nT AT ey Sef,
RATE, ATLAA AN BGZ AT AL AT e B Al i A2

UISCPFAFAERT, K208 P A R MR A B, R R sk, 9F B BRI i —4748 5 import site
, WAL TA site o DA #IFKMS HBACHIAT R B2 o BN BAR T RASE 46060 B AT SCPR AL
AAVHEMER site MAMNISATER, HFHARERELENH.

HHE, MUIE import site ), .pth X (WAHIT FRIZK) Kl site SHUIER LI,
IRAF] . _pth SCHHF, sys.path ZUA7E Windows FIHFEH):
o TEFFIRRT, IWI—AE4H, %A E XN 4 H0H R

o WUERIMIEAZ & PYTHONPATH AFAE, WIFRSE & hrdk, WHEETFREMELH. HER, 7£ Windows
b, AR RS S, DARAIF RSP A E S (C:\ 45).

* B m Y application paths™ B DA [] B35 i &) 3 M ¢ < HKEY_CURRENT _USER‘ il HKEY_LOCAIL_MACHINE
4y R Wy :samp: \SOF TWARE\Python \PythonCore\{version}\PythonPath "P{E- R T4 . PAOS 0 TR GEF
TP AR A ERIAA W R T B RN S sys.path o (EYER, A ORI ZRAR 7 #0 LEH
HKLM, [A It HKCU @8 k25, )

o WRRE TIHEAE R pyTHONHOME | WIXGHARE K “Python F:HE”. A, = Python RJHFT 3L
BAE T “landmark 344" (Lib\os.py B pythonXY.zip ) PA#fEWT” Python = H 3% < R4k
#| 7 Python & H 5, W T SCHIAFHH KM T H RIS ME] sys.path (Lib,plat-win &§). A,
0> Python g 4a 2 MAFETETE N P PythonPath F3E (1) .

o QIR AE] Python Home, WA H8E PYTHONPATH BB, I HARAR M =T, WA H EAG H
& H I ERARE A (Bl . \Lib; .\plat-win Z%%),

UPRAE T T SCPR S5 I BAE mT AT S0P B — A H e 4R 3 pyvenv. cfg UM, WIPATRAERIE I -

o R “home” J— Xt AL, HH PYTHONHOME A% E:, WIAEHEWE 46 07 B HE H s AR A 2 3
AT SR AR

XV R A G0

* i&17 python.exe , B(7: Python HgH LT H Al exe (ZC3EHUA, BUE K H PCbuild H%) W, #f
S OB, HZRENR T RO HEERGENER R AL TR

* 4 Python FLA LT — 1 exe (AFAYHR, it COMIRASE) W, FARLHERH “Python Home”,
PR TR AEENFR R OB . BRABIBGENE R PR HA <Y AR P4

* AR Python AN H R HIAHEMRE (g .exe, —SA AR esd), Malks
FHEI— 25 A — S BRI ERN B AR Y B A2

KT ABLEAR KT Python HHZEF Y FIARF BURATHR N, DAT BERCRFB 15 HAb 2 ph 5% -
o TR HATSCE R E A - _pth 0, HP - H . X 28R ARG AS S S R B AR
HZM site , BAEFIHE import site.

o WERARTE B SR AT PAT SO INEL python3.d11 B{ python37.d11 , #E Py_Initialize () ZHi,
X Py_SetPath () 8] (F£/) Py_SetProgramName ()

o JEGFN/E 2 PYTHONPATH HAEREIE A W FIFLFH python . exe Z Hi'E PYTHONHOME

o QURGORBECEH AT AL (I, G — DRI AMTEHEIS T filepython.exet 5 % 0% ) , i #tk %
¥ B Fof B landmark St (Sfile:LibNos.py) . (R, 18 zip XA A LA EZCAF, (ALK IE]
IERfir 44 1) zip SCF.)
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X BELF PR R G B 222 P SO AR T A R PR E — RO EER I A . B0, el RERAE
B AR B 2 TS R, SR — D EBCRER IR, IR HAR O] REATI IR 75 2 32 B RN 1
R B AR HE R AR Y S o

TE 3.6 MU EL:
o WM . _pth XFLFEFIFM pyvenv. cfg HllllER applocal ¥
o MEE ST AR, B pythonXX. zip fENIEFERY landmark .

3.6 UG CHIR: 7E Modules (A& PythonPath ) "NEYYEMZH @ B R DUGEE AR
FFA importlib.machinery.WindowsRegistryFinder . ¥F Windows |, &R TAE
3.6.0 LW RARAR AT, (B A] TR EAERR Bl N E] sys .meta_path

3.9 FnnRLR

JZAE Python 1 HARZAEITA 15 AR BoAE, {H2 Windows A — MR RV FEARIEZERI SRR A — 28
RIS F B (X 24

T Windows FFRERECSE4E mswin-specific-services H7,

3.9.1 PyWin32

Mark Hammond [¥) PyWin32 32 —2H T =2k Windows 5 SCRFALER . X ALFE DA R SE AR T -
o AIPEXTSA (COM)
« Win32 API {1 H]
* FFEHE
» Microsoft Foundation Classes (MFC) F " 5L
PythonWin jJg PyWin32 Pffaff i) — A/l MFC W AR . BER— W E A ATk A IDE.
%W
Win32 How Do I...? by Tim Golden
Python and COM by David and Paul Boddie

3.9.2 cx_Freeze

cx_Freeze 2—~ distutils BJPJE (S extending-distutils ), ‘£ Python JHIAS £ bl 0] $h 47 Windows
B (*.exe XMF). SEMULEAER, ERTA &N AT, 1 JGHE H P43 Python,

3.9.3 WConio

H1 T Python 19 g ZeimAb PR)Z curses (UFRT2E Unix R4, Kt Windows it — AL f¥ % : - Python
) Windows {54 1/O .

WConio J2 Turbo-C ) CONIO. H %E4fias, T8 A P Am .
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https://pypi.org/project/pywin32
https://docs.microsoft.com/en-us/windows/desktop/com/component-object-model--com--portal
https://msdn.microsoft.com/en-us/library/fe1cf721%28VS.80%29.aspx
https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
http://timgolden.me.uk/python/win32_how_do_i.html
http://www.boddie.org.uk/python/COM.html
https://anthony-tuininga.github.io/cx_Freeze/
http://newcenturycomputers.net/projects/wconio.html
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3.10 7£ Windows _t%i¥ Python

SRR A O 4% CPython, 1 eI 23R BL source. o 0] DA R #R A B A VR AC RS, t AT DA 25

checkout. .

YR AT €45 Microsoft Visual Studio 2015 fH9 Befif gk Iy SR H SCiF, B2 T M B 7 Python A< 1) 4
g, LT PCbuild Hig.

A PCbuild/readme. txt PASRIUA KA SRR —BfE & .
AP RFLHL, 1527 building-on-windows .
S W

Python + Windows + distutils + SWIG + gec MinGW B};”Creating Python extensions in C/C++ with SWIG and
compiling them with MinGW gcc under Windows” 5 "Installing Python extension with distutils and without Mi-
crosoft Visual C++” by Sébastien Sauvage, 2003

MingW — Python # &

311 HihFEa

B Python FRIST A8, ANFESCRFLARIE 25051 — 25 (TS P EOT R AR - K7 PEP 11T
PR A SR B B R (R R

o Windows CE {38k %7+,
o Cygwin 2735 L k223 Python fi#EREAS (cf. Cygwin package source, Maintainer releases)
B Xk HA IR LR T VS5 S, 325 Python for Windows
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https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
http://sebsauvage.net/python/mingw.html
http://www.mingw.org/wiki/FAQ#toc14
https://www.python.org/dev/peps/pep-0011
http://pythonce.sourceforge.net/
https://cygwin.com/
ftp://ftp.uni-erlangen.de/pub/pc/gnuwin32/cygwin/mirrors/cygnus/release/python
http://www.tishler.net/jason/software/python/
https://www.python.org/downloads/windows/
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cHAPTER 4

HE¥ERFS EER Python

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

1247 Mac OS X fY Macintosh | Python J5i ] - 54T Anf HAth Unix *F-& L) Python JEH AL, (HI2ifAG —LE%0
SRS, BId IDE fltu i Hes, [E5—.

4.1 FEFn<3E MacPython

Mac OS X 10.8 Fffi7 Apple Fi%%% ) Python 2.7 . HISRARES R, W PAM Python M5 (https://www.python.org )
LREHOHT AR Python 3 . Python 24/ “id ] —#EH|” BAT] AFE Mac 15T Intel Flf%4: PPC CPU A< Hh
51T

R R B AR VA

e APython 3.9 folder in your Applications folder. In here you find IDLE, the development environment
that is a standard part of official Python distributions; PythonLauncher, which handles double-clicking Python
scripts from the Finder; and the ”Build Applet” tool, which allows you to package Python scripts as standalone
applications on your system.

e HEZY /Library/Frameworks/Python.framework , 3E Python R $hfT SCHERIE . L8R5t
FLE TS INE] shell P4z, ZLHIZE MacPython , fRW] AR ML fRixX =T H . Python A $AA7 XA IIAF5
FERETCLE fusr/local/bin/ H1,

Apple $#2fLf4 Python MUAS 43 S35 HE /System/Library/Frameworks/Python. framework fil /usr/
bin/python 1, FRIKIZEA NG B MHRIXLE R ZE, R EATH Apple 3519 i Apple 555 = 7 84
WIRE, WERARIEE python.org 223 HT 1) Python filiAS, HRAARM TN R 2 e AN [{EER A 1
Python , [AILARAYEEAEA A S IR E AT B E— BE B 2L

IDLE 40— IIS R, SRVFIRTT Python SCEY . 2R Python BT, ARAIZIT 4R 161 SO 3L
N4

ARARZE HoAth Unix V-5 _Lf9 Python , AR AARA % B354 5 A Unix shell 1247 Python IR B3

35
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4.1.1 4OfEiz{T Python B
i Mac OS X_-JFAAHIEN Python 1y it i IDLE SETT 45688, BILIDE #4), I IDE JEATIHE
A H L

AR L3t 7 11 fi 2478 Finder 1217 Python A, 1 JefF 2 — M nfEas R Q1A . Mac OS X [fi#f T 142
FRUERT Unix iy 21740548, W0 vim fll emacs o WERRAE AT Mac {bi¥4idE 4, H54 program:BBEdit B,
>k H Bare Bones Software [f] TextWrangler (2l hitp://www.barebones.com/products/bbedit/index.html ) A4S
AR EE, BN TextMate® (5 https://macromates.com/ ). H %% % 4% : program: ' Gvim
(http://macvim-dev.github.io/macvim/ ) 1 Aquamacs (http://aquamacs.org/ ).

TN E i TIAS, DR file:usrdocal/bin (i T shell # & 1T,
LM Finder iIZATIRBYBIAS, VRA P EHE:
o A HE I F| PythonLauncher

* ¥$% PythonLauncher il i finder Info % LTI MIA (SUAEAT.py MIA) HIBGAN AT, A5
Xt 4 . PythonLauncher £ % F i WORHE i A Jei s =X HE oy 2 reie i —uc i Fl s ek
ORI, S T ERA RSN .

4.1.2 iETHERAENEE

XFFIHIASHY) Python | RFFEER —4> Mac OS X YR 2 4b: 5 Aqua B N EBISREFMAET (M52,
A BRI ) TEARER 0817, (] pythonw [ A2 python HJH A HIA .

With Python 3.9, you can use either python or pythonw.
413 &
OS X Fiy Python RE7F BT A AR MERY Unix SIEAL &, G40 pyTHONPATH , {H 2} Finder &5 3l 115 )7 % &

X oA R EARMERY, AR Finder 78 )37 B B AN SR .profile B .cshre . WRFFEAIHE—A30H:
~/.MacOSX/environment.plist . A XHEEE, HZH Apple FIH AR Y QA1067 .

% X THE MacPython 223 Python (UR{E ., Z:4 5040 9104 Python & FR4).

4.2 IDE

MacPython iR #E IDLE F &35, A X IDLE (iEgIN-45, 515 http://www.hashcollision.org/hkn/
python/idle_intro/index.html ,

4.3 ZKEIMY Python &

A ILAI7 AT PAZERE A Python 41
o T PAE I FRIERY) Python distutils 53 (python setup.py install ) ZEXEEk{f4u,
o YFZ WA LA T setuptools §7 e pip HEESSECH | {55 W] hitps:/pip.pypa.io/ .
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4.4 Mac tH)ER R EEE

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

PyObjC 32—~ Python | Apple ) Objective-C/Cocoa HER4EE , X2 KL HIMN Mac FF A& Efill. A K
PyObiC #{5 5., 1&1JilA] https://pypi.org/project/pyobjc/.

FrUER) Python GUI T HAUE tkinter , ETEF41 Tk TEA (https:/www.tcl.tk ). Apple i OS X 45
T Aqua JFAERRUAH Tk, ST CAS T DA https://www.activestate.com "N EFIZE%E s B A AR 2 .

wxPython 325 — MR AT & GUI THAL, A[{E Mac OS X _EAHLE T FAFEHISCRY BT A https://www.
wxpython.org $45: .

PyQrt 27— MR TiiE 4 GUI T E A, nJ¥E Mac OS X _AHMIE4T . B 215 B A FE https://riverbankcomputing.
com/software/pyqt/intro 3%,

4.5 ¥ Mac L4 & Python N HIER

JBCEAE MacPython 3.6 S H Y “Build Applet 7 T HE I FAEIR H CHITTHEAL AT 61/ Python AR A
FRE Mac [ RE 24T, (B2, BT HAREIRA, JoiAHF Python BHIREF 70 K4 AR 7

£ Mac |55 4 57 Python [ R AU BRfE TH 2 py2app « A K LR py2app FHEZ(EE, 151
http://undefined.org/python/#py2app .

4.6 HihZFiF

MacPython i £33} Mac I Python Fil FURITF 2 A Byt 0 5 S e
https://www.python.org/community/sigs/current/pythonmac-sig/
N H %R 2 MacPython wiki

https://wiki.python.org/moin/MacPython
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CHAPTER D

ZRAE RRFNE R IT 2R

;ﬁﬁg SCFF Python S FEiF H ISR ISTT B FREE . KRB A AEE T A A5E ScRpifdA R 5, i T2 A PEP

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

RIEXTHRR

>>> A2 H A L TP ERA R Python $/RAT . 2 IR T REASS B AR AR M TR RE B A RS 2 Ji o
. APAESE:
o AL P ARERICRS T THERARY Python $2/R5 4%, 4% b, Xt 7 Bars 2 M
(B, Fiss. ISR =E5]), S MEMmz )G,
* Ellipsis NEHFE.
2to3 —/MfF Python 2.x fUH 44454 Python 3.x AL T H, REGSALBRASHR /010 2 AR AT YRS -3 [T FEATTAR ] 46
W2 B AN FHEZS o)

2t03 W EFEFRUEE H, B4 1ib2to3s ML NMISL AT Tools/scripts/2to3. &L
2to3-reference ,

abstract base class — i R 36 G HEMHR ABC, @Xfduck-typing [#NFE, BHRML T —FE 3 007
X, M2 FHAMS G E hasattr () BT AMEE MR (FlHantEH BAR ). ABCHIA
TR, XTI R 5 HABE, HAMWIRERE isinstance () Al issubclass () FRAR; #
UL abe fHSCRY . Python H 4% WE R ABC HTSLIEH454 (7F collections. abe #idkHr) |
BFE (FF numbers fEE ) L W (FF io Bitkh) . SAEREAMELS (FF importlib.abce bk
H) o ARA] DA abe Bk A H ) ABC.

annotation — J:fj# FKEEEIHAA & KEN:. REUESEURMERIFRE, #E2)EE Riype hint Rl .

JRrR A R AR AR B A T AN TG, (B4 A . B MR R B b & 2 A O . 8RR ALY
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJIHINEEHH NE .
argument — S5 7EJH H BREUEZ 4 funcrion (Smethod ) [W{E. S35 Wi

o XA A TERBOR T PRI A FR AT (B0 name=) SUEAE N A STERTTAIA ** 17 S
ME A 2B, 3 A1 S FELATRXT complex () By M HIYJET Kt 24

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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s EEAH ART RKBETFSHSEC MESHEI TSRO ERTT S AR/ S AR a4
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

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

S TRE LS R B o Y B R AS B . A RN 2 L, calls —5 . ARIEIEYE, ARARAER AT
FRFR—NSHG BB B E PR XTI 1 eyl A% o
F3Z Wparameter RIEFRFH , & WIAEH S 5ES X5 PEP 362,

asynchronous context manager — 525 |1 FSCEPIZS AT S WS E X _ _aenter_ () fl __aexit_ ()
JrERXT asyne with @A) PRSI TSR, B PEP 492 5] A,

asynchronous generator — 52524 K%Y IR [BI{E Nasynchronous generator iterator 1 ERE. B-5M A async def
T SRR R BARAARL, ARRZAATET B vield FEX A A—FRIIWTE asyne for fEHH{H
.
WARTE T 28 5 A0 A e i, EERLEE IR AT AR R4 77 £ R B R R E. WRFEEERL
HARE S, TR A FR AR Lo
— AR SR BT GRS await FiAHX B H asyne for VAN async with {E4].

asynchronous generator iterator — 535 /L K 286088 asynchronous generator BB IR .
WIS & Trasynchronous iterator, Y41 __anext__ () FERHEF R Bl— NSRRI T 740
AR R AR BB R —A> yield Rkl
F/0 yield SR ARALIE, T (B IPARES R R ROATEE Y ry i), 4%
A R EERESHAM __anext_ () REIW TSR ZHERIKZNS, ESMNEHFOLESLEINTT. S0
PEP 492 Fi PEP 525,

asynchronous iterable — 52 [ ZE A4 7 £ async for HA R M H M X L. L AE S E W
__aiter_ () F¥ERE—Aasynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator — 5Bk 038 ST __aiter_ () Ml __anext_ () HYEMIXZL. _ anext_ W)
R Bl —~awaitable ¥} 5. async for SACFEREIEMREIN __anext_ () LTI [a] o8 A ZE R4}
%, HINHF| K —1 StopAsyncIteration BH. H] PEP 492 5] A,

attribute - JEPE SCECE]—XTRAME, ATRAGE S5 2kl ARSI . BN, WR— %R o BA
— M@t a, WATLAR o.a KEIHE.

awaitable — W25 RSt GEAE await FIRK PN S . A PAZcoroutine {2 B __await__ () FER
4. %1 PEP 492,

BDFL “Z& 5 zZE0#E” W45, B Guido van Rossum, Python )61 .

binary file — JEHISCHE file object GENGTES F 1 & xt o BRI SCEFRI B TR A BRI (b, Twb!
or 'rb+"') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIO fll gzip.
GzipFile HJSLM.
J315 S Wtext file T fRRENG RS st XM SCARTS .

bytes-like object — ‘= 1iJskt % 7 +F bufferobjects - H G C-contiguous Eh Nt % . XUIETH bytes,
bytearray fll array.array X%, PARVFLIE# memoryview W5 . AR 04 L Fp i il
BAEEAEP R XS RGP SO A SGE T B R
FROUE RN AR B IR . XA RAE SO T E R AT E TR . ARG MR
il f13E bytearray PAJ bytearray [ memoryview, HAWMEAEZR —#HIBEIRAFT A0 AE %)
% HERETENER"); XM RNE T4 bytes ALK bytes X4 memoryview.

bytecode — “y2 iy Python JE AL 234 41 R 55, Rl CPython fERERS o F/R Python &7 IS .
WIDIB S EZAFAE cpyc SCHFH, SRS R BT IRl — SO BE TR (PT DA G 25 REVRAG B8 2 13 R
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) o X PR S B ATEAE T R AT AL K virual machine 2t F5YEREA R Python
FEAWL ER T A —E @, A —ERELEA ] Python A 37 .

TR HN R AT LAE dis BRI SR &R
class — 8 JRAVE ] E O GRIAR . JE5E SGE AL S RIS SE BT T BRI TR E S
class variable — J848 it (e AR, I HAURRAEZRRYZ 9 BB (A AR LB 180 .

coercion — SIS e SRR SR B p, — BRGSOl R N o) —Fh R
W, int (3.15) R AU o RS 3, BAE 3+4. 5 1, SEUWEAUR—F (—Ag int, —4
72 float) , P LA AN R REAN, BNR5] K TypeError. AIRECA | JEBUFAHALH],
REFF U250 i A AT SR SRR — A IR 2R AL, IS I £1loat (3) +4.5 MAJE 3+4. 5.

complex number — 525 X H L ARG R, H AT BB R s S — A SR — A R R . AL
REHCANL (1 WP SeRssk, WMEEREFPE RN 1, fETRE2EPE N 5. Python NE T X
B SEHE, R TR RE s EERaAa —1 5 g, B0 3+17. WERTEE math B yXT R %)
WAERRA, W cmath, ZEME L LR ERAEEAEE . RIRESE A B, ZIEE
ML A AT ] 7 A8

context manager — | F3CAFBEEY 7F with (HAJTPMH, e X __enter_ () Fl _exit_ () HHRE
FIFRBEREHNT S . 201 PEP 343,

context variable — |- F 328 &y — Rl 3 H BT R A9 1 F SCRT ARG AN A RIE AT AE B . X BT e &R R R
G AN PATERETT AR A AN FE B, A, ST BB ERE, —MUTERET RS a %
A BT, W R SRR AR KR AR AR R TiBER. 2L contextvars,

contiguous — L —ANEh AR IS C i 45 Fortran i i S WA TELEY) . FYELZnhJ2 C Ml Fortran J4£4E
W FE—4EB R, i 2% H A A TP % SRR AP HES ) . SR AN B IR R I8 RS | 7. 7E 2 4
C-IEZ Y, M NI HES B i e — AR5 U5 5% B B B etk . {H/27E Fortran JEZE 40
& 28— ARG R

coroutine — Pt Phied THIRERE—BUEX . TOIRE AT DAERE — b AFFAE S — B o PRI AT DATEVF
AR R EPEA L IBRAWRE . EfTAEE asyne def AR, £ 0L PEP 492,

coroutine function — PpRERAEL 1R [1]—>coroutine JTEAIERE. TMERBOT T asyne def {B5ARE X, I
T EEf P await, async for fll async with 45, XEEHMEd PEP 492 5| AKY.

CPython Python Zifgi# 5 M MIESEBL, 7 python.org b %A, "CPython” — il Jil T LA BN HRF L 5L B -5 HoAth
SEBLBIAN Jython B IronPython A X .

decorator — Mgy R [EME AT — A RE Rk, WHE M ewrapper EEEARIATREUES . BRI
BT H4E classmethod () l staticmethod () .

PR R FEIRNE, DU PR SR S ESse %

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

[ ARSI T8, (Rl A A o A SR A AN 1T 2 0 R B SO 285 SLRY SO

descriptor — filiihgs (LMIE LT __get_ (), _set_ () o __delete_ () HIEMIHR. Y KENHE
HHERAR, B RRRRIS ST S B A R . BT, M ab RAREL BE R
— AR A a WP ERATRN b XS, (HUER b 22— HiRay, WS TR XN iR ds
FiE. BRI SO &2 R 2 KPR Python () 5688, RN EVF L EEER A ELAE, 035 R %K.
HiE. B K. BESEASOT RG] 5% .
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A KIAFF IR R 1T 27 descriptors.

dictionary — 72t — AN SR, o 0 AF AR A WIS B AH B (B, AR VT AR AT H A __hash_ ()
__eq__ () HYERINTS . FE Perl &S P HRA hash,

dictionary view — ‘FZHLPRPE M dict.keys (),dict.values () fil dict.items () iR [BAYXTERGEFR AT
ME . BT FHREH N — D ESE, X ERE LR R, RS S . ZR
WL SR F B N EIEAY SN2, AT 1ist (dictview) . L dict-views.

docstring — SCRY PR VEONE . sRAERIE Y ISR — 2R U U P AT R e . EAEUS AT &
P, BB RBI A TTES . BRAERER __doc_ @M. T e HTUENE,
LIRS RAT A I RS

duck-typing — W§F-RHK1 $5—Fhgi e Kb%, BHFAKEE RS RAR e LG A EfED, mel
R A S oy sUE N (CREREN T, WEREEN T, BasEmEn T . ) T imiEE
AR E 2R A, Bt RIS nT il i e 2 SR ARIR T Rt 19 T2 BLE R type () B
isinstance () Kpill. ((HZEEERFIB0] DAMH 46 28 % /EM#h e ) AFES R hasattr ()
K e 2 EAFP 4R

EAFP “SRFEIHORVF A2 )" IIESCHHE o X b Python F AR 2 5 XA S {8 5 I o 1) o Js P AT AE
HAEMBE B DRI R R o XA it PO AR B RF @ KRz ] try Al except T4, T HAINS Y
MR FHELBYL W%, # LT C SRR HAbIE = .

expression — FERX AT DOKHBAMERTEEARIC. Hh)imiul, —PRAERRIEITTROIM TP, 455,
JEPEDT I IEFATER BRI BIL A, ENEREEH SR —ME. SUZHAES AR, HIEAES
taPHR IR IBAFAEA RO R IB S W statement , Bl while. WA T MM AEREA.

extension module — §"JEEiHe DA C 5 C++ 45 HoBiE, {1 Python ) C API 2K 515 F %0 DA F AL B

N

T H,

f-string — £ fFp A £ B P RIS M ELE FE AR E-FEARERT B AR L AR R S A
815 . &, PEP 498,

file object — SCFXF G XA AL ) SO APL DA N E B IRAIX S (I read O B write O EFERYJY
R) o MU HAIE T SBR R, SCPFRT R AT AL BN B SCRER SO, X HAMRAUAAE, BOR Rl ISR
AT (BlanbRiEs A/ i . NAFZenh X, B R, %) . SUER gl ST 3T S8R,

Ser AT =R SCIFRT G Il =22t ] STRE, Zeih =20 ST DARSUA U . BT 101 58 L3
£ io B, QISR AT T AO2 B open () BRAL.

file-like object — LRI S file object 1 [a) il .
finder - 4Ry —Fh ARG T AP loader RIS

M Python 3.3 7 7E I Fh BB & 8% Tk 12 5 X % il & sys.meta_path [, DA Mpath entry
finders it sys .path_hooks ffiff].

WL PRS0 PEP 302, PEP 420 # PEP 451,

floor division — i) FHUEERTE 17 T a5 A B 4% BB B B vk . ) BRI E s BT // o B,
Kk 11 /7 AWRITEERE 2, MESZHRPZF S EIERZERR 2.75 . FE (-11) //
4 £5R[A -3 PR -2.75 @ T AGRIMEE S, Il PEP 238 ,

function — g% 1T DA TH & 3R B EAME — 4L iEA) . 3B R RA T HAZ A BB 2 AN 24 e B EUAR BT R
Wil . Y9 Wparameter, method F function 2877,

function annotation — FELTEME B4 BRSO S 808 MME ) annotation
PREPRE I TR 242+ BIGn AR BRI Z A int SEOF R E-—4 int {4:

def sum_two_numbers(a: int, b: int) -> int:
return a + b
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BRI B TR ) AR UL function —7
155 & variable annotation F1 PEP 484 %t I I HERIFE AR .
_future__ —FhOhISEe, AIREAR I O3 TR -5 24 1 AR S AR BRI v R

%ﬁvﬂr/\ _ future_ MR H AP RGAREORE, AR DA A BT O AGE 5 DA ST B
BRIA:

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

garbage collection — Ji7 S [RIW FEHCAS T (8 ) N A7 25 [R] )5 B2 o Python 238 305 | H40F0— AN REASAG T A1
FIREAGERS | DGR IR S AR A TH3R I ) o« T A gc ASEHofe das il 3% [l i -

generator — /B ZY R [Bl—A generator iterator R T RRMMGEERE, ANESETHAAS yield £
IR PAE =2 — RSB LSS for-PEIAE H 8238 next () pREIGE—FREL.
W RIE A AR, (AEREF L T T RE R4S A B KB . WRFEHRELBEMAE L, Hl
P AR PARE G

generator iterator — /E KN RIS generator BREFT BB NS .
B~ yield GRS, ICELRIMCERIPRES (RFERHZBMHERR ty 15A)) o Mi% £ &
RHREWERS, BB EARSINAT X580 AT 16 158 R A= R K ) .«

generator expression — /B REF KB X R[] —MERANREKX . ERELMGEEREX G EEXLT
—AMERAE R JEREIN for T4, PAR—DWEER) if T4, AR ARBNS NINZ R —F
HIME:

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

generic function — {ZRIpR % A [ Y 2R 2R SR ] # TR 14 221 Bk KO 2L R K. TR I £ vhy IR R 5k
SR 7 R %A T WIRAS S 3
Y2 Wsingle dispatch RiEFES<H . functools.singledispatch () HEMigeA K& PEP 443,

GIL 2 W.global interpreter lock

global interpreter lock — 4 Jiffe REAN 81 CPyrhon ffERER BT R I B —FPALH], ERf PR [A]— I 20 A — AR
AT Python bytecode, BAHLHITEATBEERT S4B ((0FE dict SedB P ERA) R L1k %
44T CPython SEH. 4 REMRRER N Bl (S ARRER: 2 AR AT S 7 i, AU @A THEZ AL
Hgs ERYIFATE .
Ak, FLSChRIE A E o =07 P B4 R BT S AR AT T S A 2T 55 2 e 45 s W A PR GIL
BEAh, FEPAT VO Bt g @ 2B GIL.
A (PASORGAIRLEE R B e Sy ) 3 i MPREERI S DM RAIRF I, TR Ryisk 24k
TE 0 B PRSI O T A PERE . 5 S R AP BB 9 R s S B S AR T A 4%, AT B X A4E
Al

hash-based pyc — J& WAy pye (i FI X I I8 SCAF A I (LT 31 5 S5 48 WO TR R i HoA RO T i 2 47
4. %, pyc-invalidation.

hashable — nfWy Ay — > X 5 14 0 Ay fEL A0 R AE FCAE A 0 4R 088 REBOPROh Tee A (B AR
__hash__ () Jrik) , IFATARILAX AT (ERERA _eq 0 Jk) « AIGAXIR L
B RAT AR G A (L LRSS R A A ]

TG A PR XT SRRSO SR AR B A BT, PR DAk S Bl 2 A A PR B0 s A fEL
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KZ% Python HH R AT AE N EXT QA2 AT WA A i) s AR (Blng) Reliy ) #A R A; ARl
iy (BIANTCA frozenset) (M ENIRY TR RIS A A R AT AR & SRS BN R 3
WA AR ENTERER—2Z AAE (B2 S A HE) . ENRm AR LB T e
id() .

IDLE Pythfin # IDE, “GEMIF A S5 EE” WS X5 . & Python FRifl A4 IR HF ) S A s A A1 F R
R

immutable — AvufE HAREEERNR . AR GUFAT . FATHRICA. AR RA RS . N
RALAFE— DA FERIE, WBTEGF N G ENET R RS AEA I EERTZIER, f
(SR EliuL

import path - FAIE MEZMAE (Bubiz4 0 ) MR, SBREIpanh based finder FIRA A
HAr. FESARE, BAEIFEFARE sys.path, HINRFEARBERATHER A ERWH __path__
JE k.

importing — 2 A 4— MY Python AU HE 75— AMELH P Python AURS B AT YL 7«
importer — S A %Y EHIFMBBIRAXTR; B GBEE T finder g T loader .

interactive — 22 7. Python i 7 — S H A EREAS . RIR AT DATEARRE 8R4 /1347 Jo i ATE R IRk, S2ETA
RN . AR AITSHMRS) python 4 (AT ATEVRITT S ALIT 463 B rp g R A 1 3 5
) o AEMCH AR BG S R AT A I X A AR AER T (RHCAE help (x) ).

interpreted — f# B! Python — 2 AMEREALE T, SRR M IFEANET , BIARWE B DO i T 77 5 4
PR BIAEAE I A IR o X R PR SO T DA L AT AN A6 S X B T AT SO s AT R
BT T R R H g IR A AT AR UR ), R HAR PRI R . & Winteractive,

interpreter shutdown — fi BEZS ] 24 2R SCHAIINT, Python fRRERSRFUE A —NEFIRBATHY B 22 RO
AEECTE, PIABTHRAN & Fh N A SE . BRI DI o Xl A e S
e B 55 5 | [l 8 R AR S0AT o FE R PR B AT (R AR Wl E B A b S, RO LB s ) 9 U5
EAFARC (F L0 1A R s L 4% ) -

FEREAS R SR I R A __main_ AEBREERIE T IA C 58 kAT -

iterable — N[ EARRT S GEAS A — ik o] Ho B I %5 . A R A BT 4E B A 2B (BN 1ist.
str fl tuple) DAMIESIEFFIRBIGIAN dict, AT 2 DARENT __iter_ () HEHELH
T Sequence 1 XY __getitem () HYEAMEE HE XEXT4,

AERXTZT T for TRFRA S Z HA TR Z— NP A (zip () map () ...)o B—AA[EA
MENERNSEAEENERE iter () B, ELREZGERMERE . XFE AR T AMEE AR —
W o AR AT R, REEATFERA iter () B HOAHERETSR . for iBMEN
PR S AL BEAR AR, B — NG P A iy 24 748 B R AEDR R R R A B AR . & Witerator, sequence
PA M generator,

iterator — RV JORFTR— S BRI 5. TP IEAASN __next__ () Jrik (SRR AR NER
Bnext ()) FFBARENEHHII UEA LT HINKFT| % stopIteration . FIXMEL
GG IR E AR, R __next_ () TTIARSPHRG| K stopIteration . 54U
WAA __iter_ () JIAMPRREIZENGR G H &, NIEACah 0@ @ n A5, gl
THABT RN GIE M RIS . — D RFERPIINE AR Z R EZ 5 AR S, 2
g (Bl List) FEARERIMIMEA iter O REECRTE for (AR E— SR
o WSRAEBEITOU T AR B A Sk e 2 A AU AR P R R I A — IR U X &R, R R
KB — A e

WZAE B EF typeiter,

key function - ft % H pR BCPR BRI R KL, 2 BEAS IR [0l ) T HEFY BRHEOLAOER TR IR 5L B0, locale.
strxfrm () AT T ERE KA HE Y 29 %€ 1 HE i -

Python " A ¥ 2 T HL# F0 14 F B o J0OK 428 i S R B HE G2 2070 4107 200 Ho 84 min O, max (),

sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K&
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itertools.groupby ().

AN NMERECE 2R . B, str.lower () H¥ETTAMMEZME K/ NSHEF SR L. T 4b,
BRI lambda F£iAAORAIEE, FlA0 lambda r: (r[0], r[2]). ifF operator ki
LT =R E SRS . attrgetter (), itemgetter () Ml methodcaller (). iE&E WTHIT
— DASRIECA i A ] B e R s 191

keyword argument — 32t B8 S Wargument ,

lambda t—A>Ehexpression #a ) BE 4L N ICER AR, RIBASAEW IR, A lambda R )35
lambda [parameters]: expression

LBYL “Je#rF JGBEER” M9 CHiE . XA g 5 XS S AEIEAT IR I B 2w e s A e 45 4. it
WA 5 EAFP J7 G O e, R R R A 4 £ 1)
L LG, LBYL laRE “&F” M “BRR” Z R EAFMER ). flan, AR if
key in mapping: return mappinglkey] A REH TTEREERAEZ )5 HAMLREIN mapping FF5 5k
T key T Y o 33X i T SE B EAFP 5 =R g o

list — 5|4 Python & —Fhsequence. HIRAH)FR, (HHELIT HAE S h 0B m s R 3%, B
I TCER WIS [R] S I EE R O(1)

list comprehension — FI i G AL B — A7 91 vh i) Bir A B0 43 o0 3R 9 0R [ 45 R A R 1) — R BB T k.
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥R —1O0
B 255 JEE AP oS FERREOS W AR (0x) SR b if AR AR, a0 R A mg
range (256) HFHFTATTRA WAL

loader — IR ST MBBIRIINZ . BLAE LHH Lload_module () k. BT B —"finder
R, S0 PEP 302, X}Tabstract base class ] Z: I, importlib.abc.Loader,

magic method — JEEAR J5#: special method BRI 2[R A .

mapping — W} —Fp SCRHE BB ARSI T Mapping 8 MutableMapping MG T HLE L2
25, W2 H T mFE dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder — JLIE LIRSS sys.meta_path WIERATIR B finder, TUIEARTEF 1% Spath entry finders
FHE FBABF A AHA] o

1 E&F importlib.abc.MetaPathFinder | fRICHRAE AT LI 7% .

metaclass — 08 —FPHTAIERDIE. HE LA EL . BERMAMELNR, CRNTTHEZ A= 1NSH
FHOEF NI . RE M H X R GRS T PSRN BRIASEEL. Python F4: 512 AL FE T 7] RAGY
BEETE., KA PKIEAFTEXA TR, (HYFTEH BT, JoIEnT SEALR A oA g vy
Z. ENCgATICRENEDI HE ., BB RET S8 SEI e, DARHAMIFZE5 .
T 213152 I, metaclasses.

method - J5 7% FEFRNTRE LHYREL. WERVEIZEB LRI — N EHREAM . R R B AE N
HEE—A~argument GRE 44 M self). 5 function Flinested scope.

method resolution order — Jj iEfRBTIIE 5 Y2 RT3 55t /e 7 2 4% 800 B8 R AR AL 2R r i e Ja Wy« i
2rF Python 2.3 J7 VMY T HEE 2.3 BGE Python AT #8 T FAH ¢ B A TR, -

module — Bt X5 2 Python (U —FhLH LR, ASAHL A ML 1 fir44 25 (8], A4S E & Python Xf
2 R E i importing $EVERE N % 2] Python H .

5 Wpackage.

module spec — BEHBLES — > 44 S, KA A H TSR XS ARG R, & importlib.
machinery.ModuleSpec LB,

MRO % Lmethod resolution order
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mutable — W2 F[AFXF RO DAYEH: 1d () PRFFEE G OL R A HEUE . 75352 Wimmutable ,

named tuple - HLZc4l ARiE “HA 0 v FAEMK H oA, HFHEPWe RS cRL N4 TE
PRI IR A RA B . ARG 2R Bl SR ] BB A oA A
HENELRPNETHAITH, B time. localtime () fll os.stat () WREIE. 51— 012

sys.float_info:

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

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

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

True

AL B T e B (BN BT B 1)« BeAh, B e ALim i w8 IS UM tuple QR 3
ARRF BT AR B . XA AT T 45, S M T K% collections.namedtuple ()
Q. JE—Fh0r G LU —L T T4 5 N BB AL ST FrSe I T ik .

namespace — iy #4243 [ 44 AR AEUE R T . A B RA T, SRR ER, LA E P iRE R
HAE] (VA2 N) o finss a3 (R LB 1E fy 24 0 28k SRt . N, pR%i builtins. Open'ﬁ
os.open () A E A H F a4 23R DKo A A (B 2k BRI 455 0 S A R 50k 5 B
ﬂii‘fé%ﬂ"ffﬁ?ﬂé 4N, random.seed() B itertools.islice ( LﬁF‘ﬁﬂiﬁﬂﬁﬁTLM@%{m
i random 5 itertools A4 BISZHLT .

namespace package — @ %2 [W{4 PEP 420 fr5| Ap—F U8 IE TR A g ifipackage, fiv44 2SR EL AT A
AEEFRY), HAliidJr s\ Gregular package N[, BFEAEAIEA _init__.py .

FH [ £ Wmodule,

nested scope — itk £ 1M 75— KJEE T HASRRIGE S, B0, 7559 —RE MiE AR ET AS |
BB AR B . T IR EE A ERIA RS | A SO xR TRk SR A B B S RS2 BR T e 9 )2 1
. B0, £RARNESWERT2RGZ %A, @i nonlocal FEEF N LIS AINZVEH
1%

new-style class — X8 X H w5l C 8 T f 220 5 1 29 U IHFRIE - 28 5811 Python fii A, A #7aK
JEAEi% 8 ] Python iy B IR ERE, BIA0 __slots_  RSF RAEJEME. _ getattribute_ ().
B EME ST,

object - X R L EAIRS (Bt ) ARTUE XATH (i) BEdE. object WITAnew-style class ¥
IZ R4 .

package — {4 —Fh A AL & AR B Bl H M0 5L Python module. MEGAR B, B2 A __path_ &
PEI¥) Python A5 .

Y5 2 Wregular package Fnamespace package.
parameter - J§ 5 funciion (SI7vk) S T HIA SR, EHE AT IABEZ I argument (Si{E RN,
W, 21%%). ALMES:

o positional-or-keyword: LB IBETF, T8E 0 DMERIE E S &AW PAVER £ 425 240 15
AWEZ, XEBAWIES AL, FIU T foo F bar:

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

* positional-only: {LFROIE, $&&E—A REEHAIEE ARISEL. Python Wil & AR E L Z1Y
k. (Bt NEREH URMEES (Kl abs () ).
* keyword-only: {UfRKHET, F5E—A HAEE L KRETHEARNSE URKETIE S S 7E KL

E ST S R P & AR BT S BE L2 A TN E TR S Z Aiic—4 * RE S, By
T 1) kw_onlyl F1l kw_only2:
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’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: ]S, H5E W] ABRME t— ME BECR AL B SEA BT (BT HALE 2
CRZMESHZIG) . EMESAEETEES AR « € L, BN Rmn args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WAZRGEF, HEE W] DASEBUL AR B T SR (FEOIMTE bR S 2 e 32 il 5%
TFERZ)G) . BMESWEAEESZAPREMER ** Rz 3L, BI LR kvargs.

TEZ 0] DA B4 2 PRI S50, U nT DA R L8 ] Be S 40048 e BRIAE -
& Wargument RiIEFEFKH . SEEESH X AT H)E LA S, inspect .Parameter 3%, function —
A% PEP 362.

path entry — J&4E A 11 import path H{A)—ANBPLE . Sx@path based finder [ RA AR TS AWML,

path entry finder - J&1: A KDY T —A] XL sys . path_hooks (Rfipath entry hook) & [8] ) finder
W5 BRI T path entry g AiARHE .
{5 %F importlib.abc.PathEntryFinder DA TREERA B R 28 TSI &N

path entry hook — B #8 A V¥ —FPal P FAXT 5, FEHTE Q0] 22 $R0R7 5 parh enory W RBEHR ) 1 D0 REAS (i
H sys.path_hook %R [E—A path entry finder,

path based finder — J& T-BEIERI AR ZS BRIAM—FPTib 12 &K 5, WIE—ANimport path WAL,

path-like object — B HEFM4 E DU REMABEIINT S . KSR DL D RRBEEN) str 805
bytes %, WA PAE—NELEI T os.PathLike MMUAIRIER . — 3 Hf os.PathLike PHLARIS
AV os. fspath () BREEEWN str 8L bytes BRI I REG KL, os.fsdecode ()
os.fsencode () AIH5 AR ORIRTS str B bytes FERMZEIR . HXTZ2H PEP 519 5] A1,

PEP “Python J{5iF2 " MYIESCHHE . —~ PEP wiije— it S0, i1 Python #H AR HLAEEL, stk
—~ Python (R F I b HUEBE BRI . PEP I 24 S (HORSf 1) S AR AR AL T4 BURF P B BEE R
PEP WA 5 th 2 BRI Wk DR 5 B I8 A B R A6 25T Python Y BET R4 5
SRR E LS . PEP BVEE A SUELEAL I AR IR, FF IR A [ R ARAC A SCRY .
Z: I, PEP 1,

portion — {5y 4 — A~ 44 25 AL B SR NSRS & (WATREAFL T — A zip SCPFWY) , HLpsE UL
PEP 420,

positional argument — {3/ & £ % Z: WLargument .

provisional APT - £/ API &5 APL 59 A7 B HERRAEARME B2 ) J5 A ORI 2 S . g ez . B
SRR @ E A S A E RS, (B RBHGARCE &, 0T BETERZ O IT & B 1 8 A U B 1
TGS ER (R AFEERRED ). WSO A2 ET - (UF APLBOINAZ Jik
% TR 3 )™ BRSPS IR A AT BB 25X AR
RITE X APL R UL, a5 AR E MR SN B a iy 27—l i) i oA iR
2R RSB —Fh ) JE A R R T %
X APAL BRI AR SR PERF SN W S, AN 2 T 0E S KIS BE BT IE . 10 UL PEP 411,

provisional package — ¥ {0 Z: Il provisional API,

Python 3000 Python 3.x ZAiFLMNERR (X4 FHEMA 3 ) R AAISIEE LI E BB T ) . AHHE
WA N Y3k

Pythonic 7™ UK B B UL B A5G T Python i 5 i A XA FNBES, TIAS & (8 ) At i 5 vhad 1)
AR SRS . BI4n, Python FYHE I KU R G T] for 1BmJFRAM P — Tl LA G b i i A T
o W2 HAMTE SRR RREH, N IARIAZE Python A I S — MR
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for i in range(len(food)):
print (food[i])

I 7 ) S5 57355 B Pythonic (7535 f& 1IXFERY:

for piece in food:
print (piece)

qualified name — FE #iFx —NPASUS M BRRI A PR, s MSEERIY 2 JR VSR E S B b o SCROFEAN 2L B
ROk BT, AHE I PEP 3155, X T Z A RERIZE, FREA IR SR AR —E

>>> class C:
class D:
def meth (self):
pass
>>> C.__ _qualname_
] C |
>>> C.D.__qgualname___
'C.D!
>>> C.D.meth._gualname_
'C.D.meth'’

295 T 5 B, TR E S AR BRI PSS TR R B A, Hrp S A AL
, Bl email .mime.text:

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

reference count — 5| JiHEL X E X5 HIOECE . 24— XI5 TR B, 4B 93 TR oRE
e 51 THECHE Python AR R Uil 7 2 A Al Wiy, {H'E @CPython SEIL— A KBICE . sys BibE X
T—/> getrefcount () pR%L, T 03 AT B R MIERE X S 05 T

regular package — 5 AL LS B package, FIUWEER—4 _init__ .py XM HFE.
%2 Wnamespace package.

_slots__ —FPEYES R R R, 18 1 7T 5C T WA SC B Ja 1R S50 G AR R S B 3 LR 48 AT AR IR
TARGAT, HARZAFAHAE S, S RRBETE DB OUT R, BN R s,
HHA SRS

sequence — J7-5| —fifiiterable, "B CFREIE __getitem () RFRT VAR ARG AT R AL LR T
HELT —MREFFIIRER __len_ () Jrik. WEFIIREA 1ist, str, tuple fl bytes.,
WL dict WHH __getitem () M __len_ (), HEPINNBETHEMALTES, K e
e AR B g immutable BETTAREEEL

collections.abc.Sequence IR ELRE LT - MHEEFEEWE D, BT __getitem_ ()
A _len_ (), &MY count (), index (), _ contains__ () Ml __reversed_ () . A PAf#H
register () RAJEN LI FEH DAL

single dispatch — Yu53pjk —Ffigeneric funcrion f3RIBA, HELIZET PSR ERBOREREN .

slice — YJ I 18 HALE TR sequence F—ER XS . U)F@ i (8 Firtmic R QU2 R, 7 [1 4
JIALE B4 TEmIET, flil variable_name[1:3:5]. 4SS (Fin) FRCERZMEH slice X}
%,

special method — $§5k Jji% — 7 Python [ IR IA, FIRRIREASRABUAT R E B B AAT N 245 . X
MBI A FRIE AT 2k o FEIRTT AR SRS WL specialnames.,

50 Appendix A. RiEMBE


https://www.python.org/dev/peps/pep-3155

Python Setup and Usage, A4 %5 3.9.0a0

statement — {4y (EARRETFE (— AR CHY) AR, —ARIERIRT DA —Aexpression BRI K
SEEIWLER, HtN if. while % for,

text encoding — SCASRY JITF Unicode P4 Hf 20 i 0“7 3 HR 1A 20 35 -

text file — SCA P —FhEENS IS st XF4 K file object . B — SCAS SCHFRSE BRJE T ) — 418 1) 7 B9 s
T B shbBext encoding. SCAR U FAEFEASCAEE ("o 5 'w') FTHFHISCHF. sys.stdin,
sys.stdout PAM io.StringIO HJEEHI.

HiESFbinary file T fRREW RS F 5 3 7 BYSCIRISR .

triple-quoted string — = 515 ¢FFh I RAM =AELNG ]S () SERGS ) W7RH. ENTEDRE
S RA M5 SRER TR A 2R, BREZMAL. ENARFRETR NG RE
e X BRESHIE S, H H A DABS B AT JOf 68 1 HEREAT , 1E20 5 STR A0 R R 5 1

type — B KA Yo E—AS Python W4 & TH AR X LREBEA —FIEA, FHEXT AR, [TPA
PiRIER __class__ &M, o2t type (obj) KIKEL.

type alias — 8R4 —RAAGFE S, QD7 2R U R BRI FE AR IRFT .
KRB BRI MR X 2w . Biln:

from typing import List, Tuple

def remove_gray_shades (

colors: List[Tuple[int, int, int]]) -> List[Tuple[int, int, int]]:
pass
A PASK R o AT
from typing import List, Tuple
Color = Tuple[int, int, int]
def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass

Z 0, typing £l PEP 484, H A %t I T RE AN
type hint — B3R annotation NS R . K@M, BRENIE S B0R BIMETE & TG 287,

FAUER R T AT, Python ARESREEME, (HH A ESRA M THEME, T8 IDE S
A S,

AR, RIE MR R R BPE R T A typing. get_type_hints () Ry, {HJ5HAs &N
AATPA,

Z W, typing Hl PEP 484, AR HINRERI TR -

universal newlines — Jli 47 —FPiR AT 7=, RAT A FF- S8R0 AT 45 bR Unix (94745
TRAE "\n'. Windows [NZE "\r\n"' PAKIHIK Macintosh [JZ57E "\r'. &, PEP 278 il PEP 3116
Flbytes.splitlines () JfEHEZ M.

variable annotation — A8 s 7R X AR B 8 P annoration
TEFREAS B o 2R JE b, T8 PR A H A

class C:
field: 'annotation'

AFEARE T O AR L 2w s BINDA T AR B2 int FREURO(E:
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count: int = 0

AR TRYA T PEZH R RE I annassign —77 .
1S5 function annotation, PEP 484 F1 PEP 526, H. XTI R HEAHIAR .

virtual environment — JEISASE — R 2R B AYIZATISIREE, fuvF Python HJ PRI R e 203 Al
328 Python 53 % AU 2 481 7 — 4 iz 7105411 Python R FREFAIFH .
A venv,

virtual machine — EABVBL — £4 5 4 i 14 SR H PO, Python K S0VHL T B 17515 7 6 5 8 1
H)bytecode.

Zen of Python — Python 2 71111 Python i3 #0J5UN 527 , 7 T MR 5 0 S SORh 2 o 777 36 EL b P
AT BB A" import this”,
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APPENDIX B

i A

KSR A reStructured Text JF3CRY, f Sphinx  (—A4~% 12 Python SUR{S ISR NAS) B

ARSCRRTE B T RAEER I %58 4o G R S8 iy, XN Python AR By —#%, WIS SR, 53
reporting-bugs AN S5 . FATREI WCUH ) G BEE |

s it -
* Fred L. Drake, Jr., 3% 7 HT 51 Python SCRY) T HAE, PARIRS T IEE 21308
 Docutils # {4 W H, f)72 7T reStructuredText X 7A#% 1 Docutils # £ {4:;
* Fredrik Lundh, Sphinx MAif#] Alternative Python Reference i H 1 3k45 TR L 1148 .

B.1 Python L#&FmiE

AARZ X Python 157, Python FifE A Python SURA TTHRAY A, Bl Python JEACHY K A7 1) Misc/ACKS 3L
T TR

AT Python 4L X Y5 ARITIHK, Python 44 1 AN H €5 B ST - I AA1T !
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apPENDIX C

7 B FiF AT

C.1 zR#pImE

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#]BA%% F| Digital Creations (¥} & Zope Corporation; [, https://www.zope.org/). 2001 4£, Python #x{4:
H 42y (PSF, I https://www.python.org/psf/) 57, X &A% A4 Python AH S AT AU A1 @ iy 75
221, Zope Corporation FI{E & PSF [ B i i1 .

JI A7 ) Python BAEZITRR) (A KIFURHYE L2 https://opensource.org/ ). P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

XfhRA | RE F EE GPL#%?
09.0% 1.2 | n/a 1991-1995 | CWI =
13215212 1995-1999 | CNRI 7=
1.6 1.52 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI %
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF P
2.1.1 2.1+2.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2=
22 GEE | 201 2001 %% | PSF =

{Efi: GPL #A T AR M Python £ GPL N k1. 5 GPL AJa], Frf Python ¥4 Al AR FL &4 R 1B MG
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A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

JRUIARZAE Guido 55 T TAERYSNIREREE , AIfGaX 28 B A oA vl fiE -

C.2 FRERE LAH B E A Python Bk FOF ¢

C.2.1 FF PYTHON 3.9.0a0 #9 PSF ¥Fa] il

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

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

3.9.0a0 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 3.9.0a0 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2019 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.9.0a0 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 3.9.0a0 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
3.9.0a0.

4. PSF is making Python 3.9.0a0 available to Licensee on an "AS IS" basis.

PSEF 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 3.9.0a0 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.0a0

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.0a0, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.
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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 3.9.0a0, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

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

BEOPEN PYTHON JFE 14 ] P ER 1 AR

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

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

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

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

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

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

(FItgkss)
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granted on that web page.

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

C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥#F o] tipil

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

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

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

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

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

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

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

(Fotakss)
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Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

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

C.2.4 FHF PYTHON 0.9.0 E 1.2 f§ CWI ¥F o] il

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.3 USRI YT ol 50515
AT Python B ATHLCTAG A =y B b VAT RO, AT MR A 23 FLR IR

C.3.1 Mersenne Twister

_random A E E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html T 2% 113,
e DA 2R i se ek (75 1) -

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

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

C3.2 EEx

socket #HHH ] getaddrinfo () Ml getnameinfo () pAEL, XLEpRETFAIDAE WIDE i H (http:/www.
wide.ad.jp/) By BRI SCIAFH

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

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

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

C33 REEEFRS

asynchat il asyncore FH AL DA R AEHA:

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 B L DL T ERA:

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

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

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

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

C.3.5 HITERR

trace fRHALE DU A :

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

C.3.6 UUencode 5 UUdecode F#

uu AL DA R

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

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

(Rt
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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 ZiZZ=EiRAH

xmlrpc.client fEHEE DA FEEH:

The XML-RPC client interface is

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

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

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

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

C.3.8 test_epoll

test_epoll MR F AT M

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
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"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

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

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

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

C.3.9 Select kqueue

select BiHETF kqueue 14 N4 2 DA AR

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.10 SipHash24

Python/pyhash.c 364 Marek Majkowski’ %] Dan Bernstein ) SipHash24 Sk 528, B85 AR EH:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy

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

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

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

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c UL T CiFEF I dtoa Fil strtod pR%L, FT-HF C BT AU BRI AAF -1 7464% ,
David M. Gay )[R 44 SCEIRAE T K, %3024 B W] A http://www.netlib.org/fp/ F#k. 2009 4E 3 H 16 H &3
(A JEAE SR E 5 AR FROBCRIF AT B

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

The author of this software is David M. Gay.

* % o

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

WERBEAE RG], W) hashlib, posix, ssl, crypt BLER{E /i OpenSSL e mithfiE. Boh, @M T
Python [ Windows Fil Mac OS X %32 /7 1] fiE t4f OpenSSL (45 D1, BT AYE ILALBF1 i T OpenSSL #41]
UER 5 DL

LICENSE ISSUES

Qi3]
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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-corelopenssl.org.

OpenSSL License

L I R S D S T S S S S N S SN NS ST SN S N S N S T S T SN S N S RS SN T N S S R S S R .

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

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

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

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

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

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

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

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

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

Original SSLeay License

o I I S T e N S N S S S S S S N SN T S S N S S T S A S R S e N IS N S N S N SN T N S

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

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

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

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

the code are not to be removed.

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

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

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

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

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
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* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* QUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
* SUCH DAMAGE.
*
* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence
* [including the GNU Public Licence.]
*/

C.3.13 expat

BRI ——with-system-expat FLE T, B pyexpat § EHVE M (5 expat JRIFKHE DI E )

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

BRARGEN ——with-system-1ibffi BUE THH, B0 _ctypes § ALt Libffi JIKH5 DMLY

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

C.3.15 zlib

IR AR GE EARFN ) 2lib BOAKIHICHE N T, WA 20ib PR AYFE DRI HE 2 1ib § )

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 F MG 72 M SC B EL T cfuhash i H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

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

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

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

C.3.17 libmpdec

BRAEM ] ——with-system-libmpdec W8 THE, HN _decimal FHARZ A4 E libmpdec FEIHE DAY
FEHO

Copyright (c) 2008-2016 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.
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C.3.18 W3C C14N i EH

test £ (lib/test/xmltestdata/c14n-20/) ) C14N2.0 M 2= £ ok P W3C W % https://www.w3.org/TR/
xml-c14n2-testcases/ , FAR#E BSD ¥4 0]F ( =430M) %K47:

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 fol-
lowing disclaimer.

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

* Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS ~AS IS”
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) 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. #HWrRIRHFaYVF ol 5053 4


https://www.w3.org/TR/xml-c14n2-testcases/
https://www.w3.org/TR/xml-c14n2-testcases/
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APPENDIX D

A

Python 51X {3 SCAY -

A © 2001-2019 Python Software Foundation, {58 g Al .

WA © 2000 BeOpen.com., {4 F FIr A7 FLA .

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU

A RSEBM VALV, 200 L AeF Tk,
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2to3,41
>>>, 41

future_ ,45
__slots__,50
FEAE

exec_prefix, 16

PATH, 9, 17, 20, 22, 2629
PATHEXT, 22

prefix, 16

PY_PYTHON, 30

PYTHON*, 46
PYTHONASYNCIODEBUG, 11
PYTHONBREAKPOINT, 9
PYTHONCASEOK, 9
PYTHONCOERCECLOCALE, 12, 13
PYTHONDEBUG, 6, 9
PYTHONDEVMODE, 12
PYTHONDONTWRITEBYTECODE, 5, 9
PYTHONDUMPREFS, 13
PYTHONEXECUTABLE, 10
PYTHONFAULTHANDLER, 11
PYTHONHASHSEED, 6, 10
PYTHONHOME, 6, 8, 9, 31
PYTHONINSPECT, 6, 9
PYTHONIOENCODING, 10, 12, 13

PYTHONLEGACYWINDOWSFSENCODING, 12

PYTHONLEGACYWINDOWSSTDIO, 10, 12
PYTHONMALLOC, 11, 12
PYTHONMALLOCSTATS, 11
PYTHONNOUSERSITE, 10
PYTHONOPTIMIZE, 6,9

PYTHONPATH, 6, 9, 26, 31, 36
PYTHONPROFILEIMPORTTIME, 8, 11
PYTHONPYCACHEPREFIX, 8, 10
PYTHONSTARTUP, 6, 9

PYTHONTHREADDERUG, 13
PYTHONTRACEMALLOC, 11
PYTHONUNBUFFERED, 7, 9
PYTHONUSERBASE, 10
PYTHONUTFS, 8, 12, 13
PYTHONVERBOSE, 7, 9
PYTHONWARNINGS, 7, 10

A

abstract base class -- #£# %, 41

annotation -- JEf#, 41

argument -- H#, 41

asynchronous context manager —-— i‘/}" i=
T X EH 5, 42

asynchronous generator —--— B %4 42

asynchronous generator iterator -- =

&k kB R, 42
asynchronous iterable —-- & % 7 #% & % £,
42
asynchronous iterator —— FF %R E, 42
attribute -- B4, 42
awaitable —- W&#FxT4, 42

B
-B
S AR S
-b
TR, 5
BDFL, 42
binary file —-- 3|, 42
bytecode —-- F¥H#, 42
bytes—like object —— FHEx£, 42
C

—-c <command>
B ATHEIA, 4
C-contiguous, 43
——check-hash-based-pycs
default|always|never
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fr AATHIA, 5
class —— 2,43
class variable —- %% &,43
coercion —- M| KA H %, 43
complex number —— Z %, 43
context manager —-- T X%, 43
context variable —— FTXZT#,43
contiguous —- #%4z,43
coroutine -- W4, 43
coroutine function -- WAEE %, 43
CPython, 43

D
-d

AR, 6
decorator —-— i}%’fﬂ?%g, 43

descriptor —— #Hx®E, 43
dictionary -- F i, 44
dictionary view —— FHAE, 4
docstring —— XHFH &, 4
duck-typing -- ®F KA 44

E

-E

AATHI, 6
EAFP, 44
exec_prefix, 16
expression ——- kiR, 4
extension module —- ¥ E#k, 44

F

file object -- XHX %, 44
file-like object —— XfF%kxt%, 44
finder ——- THE, 44

floor division —-- i FEER %, 44
Fortran contiguous,43

f-string —— f-F4 %, 4

function -- ¥, 4

function annotation -- HIFEHE, 44

G

garbage collection —-- XKk [E K, 45
generator, 45

S AAHT, S
hashable —-— "’TQ:A:‘%;‘,“S

hash-based pyc —-- E£THHH pyc,45
—-—help

-I
wAATEIL, 6
-1
HATHIA, 6
IDLE, 46

immutable —-— A~ A, 46
import path -- § A%, 46
importer —— B A4, 46
importing ——- & A\, 46

interactive -- X &, 46

interpreted -- fER, 46

interpreter shutdown -- FRZ XM, 46
iterable —- WHARXZ, 46

iterator —— # R &, 46

J

-J

#AATHT, 8

K

key function -- #®E ¥, 46
keyword argument —— Xx4#FHH, 47

L

lambda, 47

LBYL, 47

list —— %%, 47

list comprehension -- %Xkt ER, 47
loader —--— ju# &, 47

M

-m <module-name>
AT, 4

magic
method, 47

magic method —- J&EAR ¥k, 47

generator —— 4 4,45 mapping -- Btit, 47
enerator expression,45 o _ .
generator exiression — A RBRAR 45 meta path finder —— THEERE, 47
generator iterator --— A kB, 45 Eitigéass - A4
generic function -- B A E¥, 45 ~
G1L. 45 magic, 47
’ . o 7 e s special, 50
global 415r1terpreter lock A R R ’%\, method —— i, 47
method resolution order -- 7 3 ## 7,
H 47
n module -- #k, 47
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module spec —— AR, 47
MRO, 47

mutable —- H 7,48

N

named tuple —-- B4 T4, 48
namespace -- 4 % 4,48
namespace package -- 4% %64, 48
nested scope -- #%E1EHH, 48
new-style class -- ¥, 48

-0

FHRT 6
object —- X%,48
-00

44 HET 6

package -- 4,48
parameter —-- %, 48

PATH, 9, 17, 20, 22, 2629

path based finder -- HETEZEWERE 49

path entry -- B#&EANH,49

path entry finder —- BHEANB&ERKHE, 49

path entry hook —-- E&ENH4TF,49
PATHEXT, 22

path-like object -- EFEXT4L, 49
PEP, 49

portion —— (4, 49

positional argument —--— L& %%, 49
prefix, 16

provisional API -- # % API,49
provisional package —— % FA4,49

PY_PYTHON, 30
Python 3000, 49
Python & &N

PEP 1,49

PEP 8,39

PEP 11, 19,33

PEP 238,44

PEP 278,51

PEP 302,44,47

PEP 338,4

PEP 343,43

PEP 362,42,49

PEP 370,7,10

PEP 397,27

PEP 411,49

PEP 420,44, 48,49

PEP 443,45

PEP 451,44

PEP 484,41,45,51,52

PEP 488,606

PEP 492,42,43

PEP 498,44

PEP 519,49

PEP 525,42

PEP 526,41,52

PEP 529,12

PEP 538,12

PEP 540,13

PEP 3116,51

PEP 3155,50
PYTHON*, 46
PYTHONCOERCECLOCALE, 13
PYTHONDEBUG, 6
PYTHONDONTWRITEBYTECODE, 5
PYTHONHASHSEED, 6, 10
PYTHONHOME, 6, 9, 31
Pythonic, 49
PYTHONINSPECT, 6
PYTHONIOENCODING, 12,13
PYTHONLEGACYWINDOWSSTDIO, 10
PYTHONMALLOC, 12
PYTHONOPTIMIZE, 6
PYTHONPATH, 6, 9, 26, 31, 36
PYTHONPROFILEIMPORTTIME, 8
PYTHONPYCACHEPREFIX, 8
PYTHONSTARTUP, 6
PYTHONUNBUFFERED, 7
PYTHONUTFS, 8, 12
PYTHONVERBOSE, 7
PYTHONWARNINGS, 7

-q
AR 6
qualified name -- [RZE &R, 50

R
-R
AATHEIR, 6
reference count —- 3| &%, 50
regular package —— H# A, 50

ISV,

sequence —— JF7%,50

single dispatch -- 4K, 50
slice —— 1 k,50

special

method, 50
special method -— 4% %, 50
statement -- &4, 51

e ]
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T

text encoding —— X A%, 51
text file —— XAXH,S51

A AR, T
X
-X

AT, T
—X

wATEI, T

Zen of Python -- Python 7,52

triple-quoted string -- ZB| 5 F &4 &, 51
type —— %A, 51
type alias —- A F| 4,51
type hint —— AR, 51
U
-u
AT, T
universal newlines —- i JH#4T,51
V
-V
AATHEIR, 5
-v
AT, T
variable annotation -- T EEF#E, 51
b B T
-2,5
-B,5
-b, 5
—-c <command>, 4
——check-hash-based-pycs
default |always|never,5
-d,6
-E, 6
-h, 5
——help, 5
-1,6
-1,6
-J,8
-m <module—name>, 4
-0,6
-00, 6
-q, 6
-R, 6
-S,7
-s,6
-u, 7
-V, 5
-v, 7
—-—version, 5
-W arg, 7
-X,7
-x,7
-—version
4 AT, S
virtual environment -- E#IFIHE, 52
virtual machine --— E#H, 52
W
-W arg
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