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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 .

R I S R LGRS T IR R, SRS T SRR PO sys . argv - IR HFE T
HHET (sys.argv [0]) & PFRREFIRNTFATH -

—-c¢ <command>
AT command w11 Python GRS . command 7] AR — 5B DAIATAF 4 F ) 2 2%iE ), Rl 24818 78
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 ) -

-m <module—name>

1E sys.path FHERIEEAFBRIFLFHNENER _main_ BHKHFT.

H TSN module Z 75K, VRANEG 1 SCHHY A (- py)o BEHRA BRI AN 20K Python BB & 7,
(EEL PR SCBUAT BB A SR 5 i BRI — i (BIHNE T REARVHR B & E TR R) -

WaRE (a2 m ) Ve 24 P i At 2 a2 AR AR s 4 PRy, AR AR T
<pkg>.__main__ fENERBRMAT. AT HFEREBEBI A5 1R BIA S KL 1 2 R 2 14 H SR A
zip SCHFRIAL BT AL

T BLRTUAE ] N ERRAIA C G599 LR, IR EATI A X B Python BEBSCHE. {H
e EAPIRIE T g pO B, B AT BRI AR IS o

UEREE I LIET, sys . argv M ENICEREMBIER SR 52 B AT (FERE RLBSERSCPEIIN], BN IoEHs
B "-m"). oo I, HETHRFPMA sys . path HIFk.

~I eI AT R TE R AL T as T A, B sys.path BEAE S 4 HT H R AC S H W
site-packages H3%. BT PYTHON* MBEANEH 54 Z 0%,

VFZ e PRI AL S M A AT I SRR T A . o i — Al 72 timeit BB

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

S UL
runpy . run_module () Python fURS AT DAL H2{8 F ) %5 30 e

PEP 338 - LR 1T A ShAT
1E 3.1 SO R A FRZTT _main_ TR
e 3.4 BOE W [ RE SRR i 44 2310 £

MARHERIA (sys . stdin) BEEATS . WERARHER AN — A, WA 1.

WERG BRI, sys.argy BEDICEFN "—" HH Y[ H A PIMA sys . path BIFk.
<script>

AT seript ) Python U, S HOUVA—A> (LX) U RGEAE, FaIMHA Python SCfF. 41

# _main__.py SUFRH S, A& _main_ . py SCPFRY zip SCIF.

WERG BRI, sys . argy K EDNICRFANTE A 1T H T E I AL 5

UIR A2 FRE e i —> Python SCF, MIALEIZSCIFH H SRFRMA sys . path B9TFk, H Hi%3C
PEEBVEN __main_ BEHORIAT.

4 Chapter 1. 41758
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U AS 23 B g 1) — A~ H SR ER zip SCPF, WA ZFRRFBONA sys . path BIFk, BRI E i
_main__.py XHFERBAEN _main_ BHORIT.

— T JRIAT A ORAE R B R AT A, M sys . path BEAGE A BTTE H SRR E Y
site-packages H 3. I PYTHON* MEEAR 5 th &4k Z 0K

S

runpy.run_path () Python {CHZR] PAE B A 9 SE 52l g

WERBAT A I A, WG -1, sys.argv 0] REAZETFARH ("), HFH4H HRSPHA sys.path
ke BEAh, tab kbaFIl SR HE A, WERARR R G- G SCRp I RERITE (B W rlcompleter-config) .

S

tut-invoking

£ 3.4 JOE R HEhJE tab kha AT S -

1.1.2 @EED

-2

-h
--help
FTEN A A A THE I i A A
-V
——version
FTED Python MR ASIFiRH . /-l A5 B UTR:
Python 3.7.0b2+
WARFSZ LG, WHTER KA ELEE, Bl
Python 3.7.0b2+ (3.7:0c076caaa8, Sep 22 2018, 12:04:24)
[GCC 6.2.0 20161005]
3.6 FrhHIEE: —vv BT,
1.1.3 Bk
-b
TEff bytes B bytearray 5§ str 8@ bytes 5 int WEH K B EE . Q1R HE 45 %% (-bb)
M5 53R
TE 3.5 BRE L B4 bytes 5 int [,
-B

o R 4y 0k %k BT, Python fF RN 2 L K AE S A B HL N B A .pye X MF. B IH B H
PYTHONDONTWRITEBY TECODE,

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

FEHETWHAER pye SUPFRIIEIT . S pyc-invalidation. ¢ default I, CLELEMIARLL
SE BTG A (H I 7 S S A7 SCPRFARE BN TE AT IR E . Y80 always I, Fra BT A(H
[ .pye XM, A2 E e b fe R BARIFRYE X A ISP EEATIRIE . 2480 never I, J
THAER - pyc SCPFREAN AR A P S FREA TR -

BT - pyc SUPRRTE A S 32 R IR 1 .

1.1.
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-d
Frafibrasiaim . (R RMH, T 9kt sl) . 51525 PYTHONDEBUG,

-E
ZWE T4 PYTHON* M3EAS i, Bl e B 1% PYTHONPATH Fl PYTHONHOME

-i
YH AN TS EAEASGHH T —c e, EPITHAS G2 FEFA B, BIfEE
sys.stdin HARE—NRIGRHIBHE, PYTHONSTARTUP SCAEAR SR ILEL.
KT FH AL R AE AT | & R A e R sl B AR IR EE . 7S PYTHONINSPECT,

-1
TEF BT 247 Python, 3XCRFRIE Y H -E Fil -s. FERG BT sys . path BEAE & HIASBE H 7t
AL E FH P site-packages H %o B PYTHON* IAEEAS L 20 2005 o 38 ] DA I o 1E— 25 A BR il A
B 1 P A GEREAS .
3.4 Hr .

-0
FEl assert 15 DA AT DA __debug__ MMEAE RN . (@A oye T RBAZHITI opt-1
K TGRS (bytecode) W SCA444 (200 PEP 488), Wi 57 PYTHONOPTIMIZE,
TE 3.5 MU B #kdis PEP 488 1214 .pyc 344 .

-00
TEJE M -0 W [R5 35 SO A B o JlAAE pye T RAZ I . opt -2 K REC. ZwiF S (byrecode)
H 45 (201 PEP 488),
TE 3.5 MU B #kdis PEP 488 124 .pyc 344 .

-q
R A A2 B AR S A s ORI AR S
3.2 B ge.

-R
FF e A AL . TR PYTHONHASHSEED FREEAR B o0 0 BHEIEM, G AREbLAL 2 BRI
JE T,
TESEHIA Python fliASHT, ILIEIN TP R G A BEALIL , 3XFE str, bytes Fl datetime ) __hash__ () fiRf<
AR REALER k" . BARENIHERA Python #ifEHh &R FF AL, (BEESE KL
Python & H 2 1] Il & A AT F 4 o
WA i BEALAL = 7E ST RS O3B A 3 A5 [ B FE 246 iR 45 D4R 6B 3, X Al AR T R dict 7E Bk
IR T B HERERD O(A2) A . 1155 2 7 http://www.ocert.org/advisories/ocert-2011-003.html
PYTHONHASHSEED FUVFYR NG A P15 A1 W — A~ [ 2 {HL
TE 3.7 MR BB IAS 2 P9k 20
3.2.3 FriRUgE.

-s
ARER H P site-packages HZEME sys.path,
S
PEP 370 -- 43 i 11 site-packages H 5%

-s
2 site PP A LTI M E T35 55X sys . path MHE. Q1R site 2FEREHE B T AW
S8 FH X SRR (WERAR A Bl A AT TN site.main (),

6 Chapter 1. <1755
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-u
SR stdout F1 stderr i A S . LRI YT stdin 7 TG 841
HiE% % PYTHONUNBUFFERED,
1E 3.7 JRE R stdout 1 stderr e SCAS 2 BUAE A G2 ok o
-v
T4 — MR T Bl — M5 B, SR HmEir g CCFEAsNERE) . YEE A BN (-vv),
R AR TR A A BEAS SO T B — 45T 8 . LEAMAHR AR i A HL 58 A RS
%] PYTHONVERBOSE.
-W arg
ki, Python IS HLHITERIANE L T 21 sys . stderr fTEIEEEE . MARESHERA W
TR
file:line: category: message
BN LT, A EON T H & A T B N IR T AT IR e ol w428 1 444 T B i A A
FE.
AIPAZE IR A~ 3005 4 IEAEERE 5 2 RIS, P TiE — A P ECE M i 45 . ey —w
PRI B Z2ms ((H2, TR M — SR AT EA X TORER 5 IE ) .
AL R DM PYTHONWARNINGS 343578 £ DA KA ] warnings FEFE Python F2 )7 I HE T2l .
e AT B PR 180 AR R AR BV E TC AR P Y T R AR BT s T 4 (BB ZE BRI 0 T 22 Z B8 1
TS UL,
-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
%"E’E{’E% FRAT DARYS T B T4 S (B0 —Wi, -Wd, —Wa, —-We), EREERIF ST TN IENT M 4 1 HE L
7] o
1% 2|5 warning-filter 11 describing-warning-filters T fift 58 2 475 .
-x
R iR —17, PAARVREE A AE Unix B # ' emd. X3 HT DOS & & Mg .
-X
PR T &M ARSI L @ik . CPython H fiE ST 41 nl 1A :
e —X faulthandler JBJf faulthandler;
* -X showrefcount MR PSR EE AL B MR G AR 4010 1) Z e A DT B 2 A
Pt MORIUE A AR
* -X tracemalloc {fff] tracemalloc #iHt/E3%] Python NEDECHIIRIE . BRATEIL Y, RA &%
IR PRAFAERR BRI (5 S b e ) —X tracemalloc=NFRAME DAJHZ)IRE 3] NFRAME
Wi IR e . 520 tracemalloc.start () T f#HE.
* -X showalloccount {7 Z5 oI 4i th AE AP AR 2 40 B S B 8. T4 24 Python Y&
SE XY COUNT_ALLOCS @I A 2%
* -X importtime WiREKFAFESNTA]. B4 BRBEAFR, RITafE (BIERER A ) A H
St iE] (HERR IR E B ) R E B R 2 RN AR i) BE & th s LB YA python3
-X importtime -c 'import asyncio'. HIFZ | PYTHONPROFILEIMPORTTIME,
1.1. &91T 7
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* =X dev: J5 i} CPython [ “JFAAE”, 5IABIMYIZATIAGIN , X LEAG I PR 48 1k K TE iR IA
R MRS R IR BN S EBRI S SR BB S A AR R BN A 2 K . T
FAFEERIECR

— N default oadyess, Bl-w default.,

- TEWA LS BRI T 20 PyMem_SetupDebugHooks () C %L,
- JAM faulthandler fEHPATE R AE it I fiff Python [A] #0145 . .

- JEH asyncio il

- ¥ sys.flags HJ dev_mode J&MHi% N True,

o —X utf8 NEMERSH LM UTF-8 A, 255 ERIAM IR, —x ut£s=0 BaUhzs
UTF-8 #5x (RIHAEE N 2495 H shigdG i) o 15205 PYTHONUTES T B

Tl AL AMEBEH L sys. _xoptions FHRIHPGX LE(H .
T8 3.2 JRCE R 30 T —x .

3.3 FiRIfE: -x faulthandler 3ET.,

3.4 FriIhEE: -X showrefcount 5 -X tracemalloc 3&Ti,
3.6 FiPIEE: -X showalloccount &%,

3.7 HRIEE: -X importtime, -X dev 5 -X utf8 ¥,

1.1.4 7SRy 24 {8 R RYE TR

-J
PREA 4 Jython ] .

12 IETE

IXSEPRIGAR B2 5200 Python W18, EATEFEMAITIF R Z B RER), (H -E 3 -1 Rob. 30w, 2477
TEMP R AT RS BRI B E .
PYTHONHOME

AR Python N B . BRINTE I N ERAE prefix/lib/pythonversion fl exec_prefix/

lib/pythonversion 12, Hrip prefix fll exec _prefix M ZHENEWENHZE, BHAHM
F /usr/local,

24 PYTHONHOME BN AN H SR, EMES RN prefix fll exec_prefix, FNPEIREAR

[FIHIME, 16 PYTHONHOME &K prefix:exec_prefix,

PYTHONPATH
BB S B R . TR S KA PATH MIA: —ABiZ 4~ os.pathsep MW H %
Mz (B4n Unix 1 B S fi7e Windows | I4M5) . BRAZWEARIELER H 5% .
B T 8HE H Sz A, ¥4 PYTHONPATH £ H I AT | 2 & 41 Python A8 zip S (PR si4miFIE
K)o TVEM zip SCHRAY TR

FRIAR G| RO T LR %42, HiEHARZ DA prefix/1lib/pythonversion i (S W X
PYTHONHOME)., B % = XMHESME| PYTHONPATH,

B H 586 AR R G| B ARR PYTHONPATH Z B, 1EQ0 FSCHdE ok q prifiidng. SR
120 ATE Python F£ 5 WAE NS & sys . path R TH4E .

8 Chapter 1. <1755
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PYTHONSTARTUP
RCANR S AN]SR A4 B, 1% SCHE B Python iy - S 78 A2 BB B AR /R AT 278 Z HT A
1o I AAES S H A A AT P[]ty 4 23 8] PP T, PRLEHE o i SCEe AR 42T DA
TEALH AT P IR o ARIET PATEX A SCPF R B MR R AT sys.psl il sys.ps2 AKET

sys.__interactivehook__ .

PYTHONOPTIMIZE
AR — D IEEFRFS, B T8 E -0 . R ECh— AL, WE MY T 2R E
E-0,

PYTHONBREAKPOINT

B BRSBTS B BB — A T IR 90 TR T A 4 B i
SA, HUFZATIAIRE G sys breakpointhook () MYMINSIIRIET, I # F PRI Y O
breakpoint () KA. MRAUSE, BB N A, WM T pdbset_tace”. FHHLE BBt
HFRE0 £ P sys . breakpointhook () HYBASHURHCAETHATH 1 HEIE R,

3.7 HiH I RE.

PYTHONDEBUG
BAR R BON — RSP, B TR E - a 3. AR — R, RS T2K
FEIE —do

PYTHONINSPECT

BAS BRSO — AR A, BRI TR -1 i
1SS FAB AT Hy Python U] os . environ HAB M ATERRE P 445 I il A it

PYTHONUNBUFFERED
PSRRI — DR FATH B T —u i

PYTHONVERBOSE
B BRSO — DR TR, B THE v 0. WERBO— DAL, e T2k
FHE -ve

PYTHONCASEOK

WRBLE ML R, Python K20 import A R/NG . JXXTE Windows Hl OS X AL

PYTHONDONTWRITEBYTECODE
A B AN RN — AR S FAFEE, Python B AR &2 E S A TR G A L pye 0. XA T35
FE B BRI,

PYTHONHASHSEED
AR AR R BB BN random, R —MEEYLIE A str, bytes FI datetime X RIGAIZHAIFI T

SR PYTHONHASHSEED #i5 A— M 8EKUE, B RFBAE N [ 2 B9 500 ofe 2B mi v A BE AL AL BT i 55 1
AR hash() 2551 .

E Eg H i v T B IR iz 5, BT T Ras A B B FAGl , s feife—41 python JEAR 3L =0ng
FirfH

BB~ [0,4294967295] F A+ BEHIRC. 55 KUME O REAE G A AL .

3.2.3 e,

PYTHONIOENCODING
AR WA BT ETEREAS 2 iR S, EXEEE N encodingname:errorhandler iHE R E
i) stdin/stdout/stderr BT Fl 4%, encodingname #l :errorhandler FR4ENE R LT, S5HF str.
encode () FHF AH .
XtF stderr, :errorhandler ¥/ &P ALPEREFRFEEN 'backslashreplace's

TE 3.4 MU PR:  “encodingname” B2 PUAE 2 A& o

1.2. IMBETE 9



Python Setup and Usage, %% 3.7.7

1 3.6 iU B 7E Windows |-, XFF A2 5 X 45 il & G2 i X 25 Z0 0% L AR 5 T 38 8 1 4, BRIEIRTEE T
PYTHONLEGACYWINDOWSSTDIO, AR E A& o] i) SCAE A4S TE WA 32 FL 52 o

PYTHONNOUSERSITE
R E T AR, Python A& |l 7 site-packages H xIHME sys.path.
S
PEP 370 -- 43 ' site-packages H 5%

PYTHONUSERBASE

X R P E%EE X, ELXTEHAT python setup.py install --user By g M KT8 A F
site-packages H FHEERDL K Distutils 2355 %1%,

W
PEP 370 -- 43 P11 site-packages [H 5%
PYTHONEXECUTABLE

AR E T RS I, W sys.argv [0] PRSI AS B RE A &l Csfri TS iIfE. 12
7E Mac OS X Fi#etE .

PYTHONWARNINGS
WA RS T - T R A — D PUE S R FAF R, B S T2k ysE -, 515+ 5 H
Rt AL e 2w T AR P e B

H TR B AR BB R AR R TC AR PR ML T HERR B 1 B 4 (BB RAE BT DR & 2 Y
AR L ):

Warn once per call location
Convert to exceptions

Warn every time

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

#
#
#
#
#
#

%2 7] warning-filter £/l describing-warning-filters T T £ 447 .

PYTHONFAULTHANDLER
AR ILERESE R A~ TE45 7454, aulthandler . enable () A7ERIBIRTEIAM :  SIGSEGY,
SIGFPE, SIGABRT, SIGBUS fll SIGILL %555 %45 — AN Ab HL AR DAL fif Python [P {5 5. AR &4
#rF-x faulthandler Wi,

3.3 Bl Ige.

PYTHONTRACEMALLOC
AR BRI AS B o — N IE S FA R, WS tracemalloc #idl 2%} Python Y174t f R
Bro A B IR PR T IR BRI [ B P s Kk, 4N, PYTHONTRACEMALLOC=1 H{RFFHi
i, 5% tracemalloc.start () TG
3.4 FrhR T RE.

PYTHONPROFILEIMPORTTIME
QR B AZ B — A HES AP, Python FF B RBRR AALT:E T 2K WH] . AR 856 550 TG
ASET IR E X importtime,
3.7 Bl Hise.
PYTHONASYNCIODEBUG
QAR A B — A ES AR, WA asyncio S B,
3.4 FrR e

10 Chapter 1. <1755
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PYTHONMALLOC
PBEE Python PAFA Bl g AN/ e 2235 /8 T
BEE Python BT F i) NAE4 e s i i -
e default: (i BRIANAE RS

e malloc: ¥ff# 8 (PYMEM _DOMAIN_RAW, PYMEM DOMAIN_MEM, PYMEM_DOMAIN_OBJ) {iiJfj C
JEff) malloc () BRAL.

* pymalloc: % PYMEM_DOMAIN_MEM fI PYMEM_DOMAIN_OBJ I fiff f| pymalloc 43 Bt %5 i Xt
PYMEM_DOMAIN_RAW I f#i [l malloc () HE%(.

LAY T
¢ debug: 7£ BRIAWEA ALY < BB+
* malloc_debug: 5 malloc M FE{HIR S ZEBE R T
* pymalloc_debug: 5 pymalloc fH[FR{HE 23/ 1.
152 BOAWNIEBL 2§ A & PyMem_SetupDebugHooks () % (¥F Python N7/l #s 2 b 4235
BT .
YE 3.7 MUEY: 30T "default" 4FECAS.
3.6 BRI fE.
PYTHONMALLOCSTATS
AR — AR EAFER, Python REFERE R A #T ) pymalloc Xif 42 X3k DA K AE ¢ PR FT Bl pymalloc Py
FolearmgitE R .
WR PYTHONMALLOC M8 BEAE H R IR I C FE malloc () 4)HC#s, B 402 Python [HHC EA
T pymalloc, N ASEREgE Z 8%
TE 3.6 U Bl I0AR B IR 0] AR F T 7E A AT 4 Python. AN B9k B o — A28 45 58 U
FREA MR
PYTHONLEGACYWINDOWSFSENCODING
WRBEA A S FAFE, WA A SO 2R 58 g 55 AN A R AR R 20 IV & A B ATTHE 3.6 2 BTy
{H’mbcs’ Fil'replace’. 75 M8 B B9 BRIA(E utf-8° F’surrogatepass’s

XA PAAE 24T sys . _enablelegacywindowsfsencoding () KB
B] 4 Windows .,
3.6 B UIfE: A XELZIEAEE, WS PEP 529,

PYTHONLEGACYWINDOWSSTDIO
MRV — D HEZSFRF R, WG BT & BRI 5 AL . X BREE Unicode AR 1 2l
TGRS IO T AR, AR utf-8,

WERARHEF A E E 1) (B SCUFEEE) A48 Wi i & 22 ol X AR S 2 ol 200
] F 4 Windows,
3.6 FIRE.

PYTHONCOERCECLOCALE

WARAEBER 0, R EF: Python iy 47 FH Bk FH& Ge i £ T ASCIL ) C 5 POSIX X Ik % 56 il i 46
SRR T UTE-8 [kt &,

AR AR B R AR BEE (BRI 0 PASMAYME) , W7 S5 A B LC_ALL RIS pE T th AN &gk E
I H A5 LC_CTYPE JE5I Y 24 5 P Ieise 0 5 2 A BRIA R © X, 8034 0 U4 I AT ASCIT [
POSIX X1, #RJ5 Python CLI KA N dfRESS Iz TS 2 Bi 2448 LC_CTYPE JE 48 & ¥ FL &
5] X 3 1 -

1.2. IMBETE 11
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e C.UTF-8
e C.utfs8
e UTF-8

BRI BCE T A B XIS —A, WIAIEAR1E Python 1247 2 Bt RFTE 24 B HEAR PRI AR B M35
B LC_CTYPE PSR/t . X PR IR T EREAS AR By AZ AT T[] — 2 E A5 Y JHL b ] JRR DX 3 e 19 ) 2 1
(1411 GNU readline JF) Z4b, iRELE T HERE CIBIXLEHERE 2 7EIZT Python ffRERR) DA KAE A i)
PREEIM AL AT C I #4E (B140 Python H B/ locale.getdefaultlocale () A EIHH
e

(. 2l B3 b oA 1 B X DX Bl i o e 46 T H v — AN I TR H 3 sys . stdin Fll sys.
stdout Gl surrogateescape FiRGTEAING (sys.stderr &4k%4{fif] backslashreplace Yl
(I PEAT AT HAD IR T — ) o X AR AL BRAT Ry w] DA 3 7 sUfE ) PYTHONTOENCOD ING A8 i o

WA E B, WS TR fl e, BoE W Y Python s24 T HSRT 4R AU JEAS R 4 fis A o )
e ) XA AT AL T 15 RS ) B PYTHONCOERCECLOCALE=warn $-5%{ Python fF stderr &
SR .

B, RVEEAE D A A, BB ORI &3 i H AR I, ¥RIA Py THONUTE S )
P G BT ASCIL (3% DXIE - BB o 00 20 [ I 455 X O LR P DA A R B 1] ASCI T TR 2
UTF-8 ARG .

B P *nix,

3.7 B HIfE: WS PEP 538 T f#EN

PYTHONDEVMODE

R BEIRE A BN — AR TR, W&JE ] CPython “JFAAMI" . 2L -x dev #ETi.
3.7 B .

PYTHONUTF8

WEREA 1, W& B MEREAR Y UTE-8 #iX, o uTr-8 MIVERGHE W SRS, TR 24 i K Ik 3l
AT .

* sys.getfilesystemencoding () Kfi&[H] 'UTF-8"' (AHugmhd o9k Z0E) .
) FFIR[E] TUTF-8" (A Ml 4 i & 1 200, I HAZ ek &0y

e locale.getpreferredencoding (

do_setlocale ZEAENER).

+ sys.stdin, sys.stdout fll sys.stderr #b#5 UTE-8 I /EE 1A, Ak sys.
stdin fll sys.stdout JiJi] surrogateescape iR AL AIHN (sys.stderr & 4kLZE i ]
backslashreplace UN[EITEERIA M RIEEIE R —1F)

VERARZG APL A AR 45, HA = 29 APT s R A R B ERIA TR
o TAMTSE, BRSSO 20 UTE-8 4afith K fifhd ok SCAs .
e 0s.fsdecode () fil os.fsencode () 21#iff UTF-8 474 .

* open (), io.open () fll codecs.open () BRIASHH] UTE-8 4ifih. (2, BATBRIAASRE6E ™
FEETIRAC AN, BB I B A SRR N AT I b i SO nT B | A S, IR & A T L)
LAEIR

TR UTF-8 BT AR R B W] DA PYTHONIOENCODING i (FEBRIARY IR
[AIFEARLL ) .

WERBCE R <07, MIERERT AN M X IR ARz AT
B EATAT A AR 545 5 SAEMREAR A 46 130 18] -5k %
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UISRARAS AR B PRI AR B, DU ARRE g RO (0 24 | X, 14 JE 24 | I g b 1 o 6T ASCIT Y
IHER XK E (40 PYTHONCOERCECLOCALE iR ), I H.IKSiai il 5 40ubi 25 Al e . e b3S IHE0IX
WA E Y, R EOASE H UTE-8 #X, Rk HbFE B A AR

W PASE ] —x ut £8 3T,
3.7 FiIhEE: X EZHAEE, HS 5 PEP 540

121 BtERTE
B EX LA R S Python [RIURA £ 500, B2, Wk Python it | ——with-pydebug 14
Jecsimli

PYTHONTHREADDEBUG
USRBLE, Python KT ENAARIHIA(E R .

PYTHONDUMPREF'S

UAR ., Python fECPERERT, ML MR GG I BUS U R ERHE S -

1.2. IMBETE 13
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CHAPTER 2

£ Unix IRE TE A Python

2.1 X153 %3 Python IR RAE
2.1.1 ¥ Linux &g
Python Fii/E R Z 4K Linux ZATHE, FHAER— SRS IrG AL . HR2, AT RBAHZEE ) L 2eT)

RETE AATIAR BER BT L P AT o X I mT AR AR P M 25 15 fe T A 1Y Python

AR Python A FiSE 2 H BATERATAR BER e rhr, 5n] ASRFA L H O A9 AT B & . SR PA
T

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

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

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

2.1.2 7 FreeBSD 1 OpenBSD _k

* FreeBSD I/, i DA fir U8 in 2

’pkg install python3

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

pkg_add -r python

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

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

2.2 {33 Python

THRARAE B O 415 CPython, B SCEAM A /2 FREL source o B850 DAUF i f A FOTEACHS o m) DA B 23R B

HiH clone o (WERARIHZERIERN T, MFEIEREA )
Py A A

./configure
make
make install

H: HRE Unix -5 B0 BRI 38 S 0008 7510 % AE Python JEACTEAAR H 51 README.rst S

e make install AIPAZEEENINEE python3 —3FEHISc. WL, BN make altinstall i
A make install , RHGHERLLET 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 &
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2.4 ZLIf

AL Unix b Python JHIAS, & ZEARANATHRATALER , fBi4n:

’$ chmod +x script ‘

HAERIAS Y THRRAC B — AN & 1Y Shebang 2. — MREFIERE 2

’#J/usr/bin/env python3 ‘

BAE#AS PATH F138 % Python fiRRE#S . HJE, HEUU Unix RS TREIRA env @4, HIL W RETRE0F /usr/
bin/python3 fifi g A R -

Bi¥E Python IS H (i [fj shell /4, 152 & subprocess i,

2.4, ZIR 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 % SRR ™ i 32 +5 4E iy J& 101 9 1) Windows R4S, iX F5 WK # Python 3.7 2+
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

A4~ Python 3.7 ZE R AT (R 4% - 32 i 64 (IMUAH B AT IIA. web installer (£5325540) f— /i)
I T, SRER B, RO ) T IRFTARIOALIE . offine installer (BZRT00) 1A RiAE
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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@ Python 3.5.0 (32-bit) Setup

python

for

windows

Install Python 3.5.0 (32-bit)

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

¥ Install Now
C:h Users), <\ AppDatat Local\Pregrams Python' Python35-32

Includes IDLE, pip and documentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

Inzstall launcher for all users (recommended)
[ ] Add Python 2.5 to PATH Cancel

TSEPE “Install Now (57 R[i4¢3%)7:
o B AFEBAEHR (BRIEFEX C s EHITREE R, SE WA H P 2eE 5 T Windows #9

Python j& #) % )

* Python Rf£224 2 5 HI P H sk
o & 1§ Windows &4 Python J3 7 %5 Y ARIEES — TR HBAG LI 2054
o KFURARHERE, WHAEM:, J5sh#sf pip
o QERVEFRRF L H U N3] PATH
o T AR 1 AT I
PEPE CH SR RIS BRERMIIRE. A AR R S A . AR B
PR E R SO, SRR A e .
MR ATRN 2%, ke B R R AMEL T
o 0] e RE LA HE PR R Bt
* Python 423 5| Program Files H 5%
o & i T Windows 84 Python Jj& %) 35 Y225 5] Windows H
o A A AT AR R AT LT R
o BRI AT AT G 1 h 1 R
o QR 2 H SRR RS PATH

o BB ST AT
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3.1.2 Mk MAX_PATH BRI

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

TE IR R AR 1) Windows Hr . BUER i 1T DAY 3| K24 32,000 I~4F. (HFRZEH AR EE “5H Win32
K7 HEm, BB F %/ HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\
FileSystem@LongPathsEnabled IXE N 1.

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

3.1.3 g Ul g3

GAREREFE UL A i se I il A 4T3 8, VPR SRR P e 2l D Hl2e%s, Wi iR A Fae
Ho B DAEARZEF UL IGO0 R BEEX SR, DAR il — LB BRIA (.

BLOE A IR e FE )Y UL IR 2 %¢ Python, i /quiet BRI, Pkt H Fag BARAGR B dE BERIE IR
WEM /passive ¥, WPLELT /uninstall 237 BIFFGEHH S Python - - 2 B RAT (45

i HABIEIER (L 33 name=value , HAHHEE & 0 R MEANFE, 1L R HENFEEKE. WH
IR 5 25 U R R
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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-3.7.0.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-3.7.0.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

I N ARG 205t P R A7 Python YSELE R EINRE, WS ZREX LEY)RE W] ET 22 Internet 2. R
THEGIX AR, WTDAMERR N A R4, AR A SE BT R, %A R R RS A internet JE
A TS B R AT Ao WL, BN BT RE ORI R, (R AR ESRAT R, WA A4
11 WIRASERE A .

MR AFAAT LA iy AN BT T RE AL 75 31T I python-3.7.0. exe it TR Y 5K
Prgafx, FAE R SRy H b OUE R RARE S BA AR 44 ARG S 18] R A v 5% o

’python—3.7.0.exe /layout [optional target directory]

AW PAFEE / quiet BRIR BB R o

3.15 iRk
%2 Python Ji7, 40T A3 Windows thg “EEFFHITIAE" T RS IR EE. #eff Python /& HIF st M)
B DAEAE I AT IR T -

B iR 8 R SR IS O R h BE - R SE A RN 2 R U R AR AT N A . R
TER BRI, BIANEE H ok BB XLy, @2 5e e MERIA G T 2% Python,

BSR4 B E B R A BT SO, IR N R BB ) A A S
“HIZK” Kf5E MR Python, {Hi& il T Windows 0 Python Ja 735 W4h, EAE “RIFMZIAE” A HCHAH.
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3.2 Microsoft Store g

3.7.2 FIIRE.

TEfif: Microsoft Store 424 BIHOIA R ARUER), FRHEAL T B 5 HAL T A AL Python BIAHIZH.. HA&
Python 7% B @ RUE R, (EX 223 5 L] BEAE Python 3.7 JUAS ik Ae HAT A FI I RE «

Microsoft Store £ j&—™ 5 T4 4%1%) Python ey, LB TAcHAMEM, filn, 4.

BT, PRI A BoRnr) Windows 10 587, I4E Microsoft Store b I F£ 7 #1182 "Python 3.7” . fff
PR . AR Hi Python Software Foundation % 77 9223

Bl: Python FFARZAE Microsoft Store b A g4 fit. MIREOREEATF, WIZR A T i 2.

GRS G, BT DAYE TR UG 38 B b 4k 3 ok 2 8 Python, 1§ 3 AT DAYE 6y 232 R 45 5k PowerShell £: 3 i i A
python KE3l. AN PAS A pip 8¢ idle SKf#i ] pip A1 IDLE. IDLE tH¥EH IR R,

P X = A AT A I AR 5 J5 48, i, python3.exe Ml python3.x.exe PAJ python.exe (J&
H3 . x SR RSN RRE AT, B4 3.7 )

A PAMEM python —m venv QB IIFMFEI-HEE F IEHE BN

WEARARC L3 T 55— A4 Python 4GB INE/RE PATH A2 &, IPAEREN python. exe A
F&2F H Microsoft Store AYARAS . i) Hr2é%%, 15l python3.exe B python3.x.exe .

B Python, H§ITIT “CE” HMM “NMNRRFHIIAE”, BCETE “TTUR” FRE] Python, SRJ5H AL
Vet CHIE . HECRHHERIZC 2% Python R Fp PR FTA D, (EA M ER AT REUPASE

3.2.1 EXnaYin)RE

HHI, py.exe FIFETFAEM Microsoft Store 4225 AN fE ] T /2 36 Python,

1T Microsoft Store [ JfI A2 /5 () FR#l, Python BIA ] GETCIEX L0 B (4 TEMP ) FIEMEIITHEEBA
Vil MR, BHEARAEIA. WRBMAGIE S S, W e BT

3.3 nuget.org £ &8

3.5.2 B EhEE.

nuget.org & —/ MG R 1Y Python ¥13%, HTHERA 45205 Python ) R G TR UMY . B AR Nuget 2
“NET fya &8s, HEFaaman TR, BWn AR ITAE.

V7 nuget.org FRIAT K nuget BIEGFHF . T THAYEZI Python JF & A BUORBLE &2 M8 T .

nuget .exe T LHEW PAE M https://aka.ms/nugetclidl Nk, #il4n, {# ] curl 5§ PowerShell,
3% T 5222 64 fiml 32 A H A Python:

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

R E AR, THIR —Version 3.x.y . B HFEAIPAN . Tk, @R THEH. BRIAER
T, FHRMAR ST, WREA -ExcludeVersion #EM, W ILAPRR & C L3RR E I
A, FHFEHEE R Python Z24E 1) tools Hg:

24 Chapter 3. £ Windows _{#f Python


https://www.nuget.org/

Python Setup and Usage, A% 3.7.7

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

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

W, nuget WA TI, WAZATLEROF AT e Bk Ae5 . 23, FaiMBRAR et H ORI FHR
L WA AR SO, 72 CLARGUR HEh AT IL#RAE

7T tools HEAM, vF—4 build\native H3¥. B & —4 MSBuild g4 {} python.props , #]
PATE C++ T H A 3% SO 5 | Python 2225 . A0 &0k $6 3% 205 shae 2w i Ak RS A .

nuget.org | BYA{5E B T /2 www.nuget.org/packages/python X} F- 64 v jit A F1 www.nuget.org/packages/pythonx86
PR 32 (A

3.4 T[HRABIE

3.5 Bl e

R AT AT IUZ — 7 fie/)s Python 351 ZIP SO, B BTEVE RS — D AR P —&B5, A& i
KPP EEEVIN

s s, MAXEKITR ULF) SHPRFETEWE, SIEHREAL R, RETMNRENC RN
i ARAEFEAE Mg AL . pye UL EAE ZIP ) JFRAET python3.dll , python37.d11 ,
python.exe fll pythonw.exe . Ak Tcl/tk (HFEFTAE MK, 40 1dle), pip 1l Python SCAY.

A AKX KITRAELFE Microsoft C Runtime , N I FE P20 7 TR LI TR . 21T BEC & 1%
GRAEH P RS sGE T Windows Update H 248, I HW DURITE RS H K 133 ucrtbase.dll 3f
oIl

S =7 A A% B AR P SR AR BRATI AR 2238 o XA KATIOA SCRHRH AL Python 228K ] pip
PP ZR , A w] PA/INOHLRE pip W& IERIH R C I T HEh 8. @R, B =07 W o
FRfg—iiar (AT ) ABE, PAETT BN BAAE ) P B BB 2 BT REAS A RS B LA AR 7

R TS AT P ANERE B

3.4.1 Python R FHIEFF

JHi Python % 55 i I R P AN — B R P TR — 5. AEX AP O, T DARE A SR AT TR 225
B H L Python FRLA AR . HENE W %A ZIEW (MFEMR, ENZEERAZ L), AP,

S L T 1B AT RA T SO R R B Ay 5 e —Se g, (FO ) PRt T i IR IR . SR E fIn [shas, %
A S R S R R Fy )2 AE Python EazA T BIRR I LAE I, 2 BIRUBRCASE BT DAKERE , SCHF SRIK AT DATE 3
BAT. TERZEFIT, HiE USSR BAZ A 5 0 i Y iy A Tt BEVE ) Py_Main

TR B PR T Y e 4 A AR BRSO R A B PR BE T S R Y iy AT S RCE A python. exe 5
pythonw.exe . TERXFMEILT, BHFEFIF R Python AR HSLPRA PR, FHH A Al RETCIARF -5 H
B IEAEIZATHY Python HERE SO RIKIX M Tk o

XHFE—FOE, A% Python R AT SCIE—BAEN HsR2e%e, AR ENIFERAR Rl . B % S
i, WAL THANIE, ROVER SN RF Z B A LS i e R iz
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3.4.2 #& A\ Python

FAHBACT 95 5 04 7 F AR el i TR R E R AE S, A Python 247U AR TR H Y. i8H, M
HRRT R E R AN, FELER KA python. exe SUE BT python3.d11 . Joi @Ml FRdE
B, R KA TR AR 28 2 I AR 3 2226 1) 7 B i gl /2 AR BE W] 2Kk 14 Python f#RERS .

SRR EU—, WA BN MIOIE, POSEAIIR ARG 2 i A VLA e R . B, (1
HRASEAT IO 3 WL 2258 2 TR A ARAR X )

3.5 HRiEGE

B T HRUERY CPython BATHZ A, A —L S EMINREMME Bt . DA @3 THUA S L BT RER 51 3R -
ActivePython HAGZV-EHAMERZRAET, SO, PyWin32

Anaconda JATHYRlEEEL (40 numpy, scipy F1 pandas) F1 conda TS,

Canopy H A A HABIF & TR “4x1H %) Python s} ERsi”

WinPython §§5g T Windows & ATHL, A8 A E R @R 2= T A

TR, IXLEE R REAN A & OB AR Python B, I HAS HiAZ > Python [ BA4ES Bl SCHF .

3.6 fidE Python

B A P /n A7 7 [ HIZ 1T Python, XA DA JEFE Windows M BT o —SUBRIA RS AR F . B AR LR P FR 4t
TR fsHLE PATH Al PATHEXT AF & (3%, (X (GEH FRBRA . &R%Es. WRESE M HZ N RAR
Python, 2% & & T Windows &4 Python j& 7 % o

3.6.1 fifR: REMRLTE

Windows FFTE 9 BIH R B AT FITHAS R, SO RE G AR AT i AR B A
BRI R, TG SRR set @4

C:\>set PATH=C:\Program Files\Python 3.7;%PATH%
C:\>set PYTHONPATH=%PYTHONPATHS;C:\My_python_lib
C:\>python

KRB R SO ] A A PR T S, IFEL, B & R A BT R
AU TR B L

LTS S A B BB (R, APPSR A sk VR B . 844560 %7 python. exe (i1 H
SETRINEITF SR BB PATH R REh IEHI A ) Python 17 7.

BUR MG MRN8, R IR R MRS, B3I CREEME” Advanced system
settings , X5 ¥y Environment Variables ¥4l . FEICXFIEHES, G0 DAGSINEE O PRI R G4 . HWHIAR
GrAr R, EHREXH AT IO SR (R AR ) .

1EfR: Windows 2KF 1] AL BRI RS R 26, X W] fERAEBEL PATH B APAS

PYTHONPATH 7AF 5§ Python 2 Al Python 3 A A, HtERAEE HALE 50 B 2351 Python A
AN, TR B AR B A&
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https://winpython.github.io/
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ZW:

https://www.microsoft.com/en-us/wdsi/help/folder-variables Windows NT [{j¥f154r &
https://technet.microsoft.com/en-us/library/cc754250.aspx ff Tl 3R 48 £ 1 SET Ay
https://technet.microsoft.com/en-us/library/cc755104.aspx i Tk A G EAS B SETX fird

https://support.microsoft.com/en-us/help/310519/how-to-manage-environment-variables-in-windows-xp I
fAIfE Windows XP H A5 PRI AR &

https://www.chem.gla.ac.uk/~louis/software/faq/q1l.html % & ¥ 5725 E (For Windows 2000/NT), Louis J. Far-
rugia

3.6.2 &3k Python T[#I{T3 ¥

1E 3.5 WU k.

B 761 Zh B E Y Python ARREEITT AR BT 2 S, RT REICAEAE fir & #2775 J5 8l Python. AR
Akl DA B

FELERR P IR — T L, ATRARERRARIC Oy “Kf Python USHIEIFRITAZ I MBI, DADE LR AR Fr-R5 2058 (i BN
MNE] PATE . WSINT scripts\ SUAFRIIAIE . X AAVRH A python SRIZFT#ERAR, I H pip M T
TR NI, Bl vl DA i A TR AT IIAS, 152 5 6 447 SR

WERAE LA RS BT, WG] DA Bs AT 27, ik “Bi HFBME. 83, AU
For RHIRBLE S WINATFENBE PATH o FEFEEO Python Z2%¢ HSRUNINEY PATH BREEAL R, RNA S
HAze H 5550 0. mpE TR TR (BRI 4 H C2A77E) -

’C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.7

3.7 UTF-8 &=

3.7 BRI

Windows {7358 i il 1% Gt fid s X AN R G R ifAs =t (ANSI RIS T ) . Python i i B A A SCA SO BRIA ) 2
%28 (Bl locale.getpreferredencoding () ).

X AT RES AR R, PRA AR R AR 2248 Unix R 48 £4% WSL (Windows Subsystem for Linux) J™iZ /] UTF-8.

YRAT DA ] UTFE-8 BRI BRI SCAS g i A8 il UTF-8. B ] UTF-8 #N Al DA T —-X ut £8 Tk
T, (3% PYTHONUTF8=1 MIEAF & . 1%L PYTHONUTFS T ] i i UTF-8 =, 35 Mm% % B 3%
Sk TR E EOAE A .

4 UTF-8 #LAHie Hi :

e locale.getpreferredencoding () ¥R\ 'UTF-8' M AR RSN D&, HLERERT H -AE 4
296 FHRBERIAR SCA A%, 4 open (), Popen, Path.read_text () 45,

e sys.stdin, sys.stdout fll sys.stderr R UTF-8 {E 5 H U 4 igtg =L .
o ARAGSA T PAIE L "mbes” Z RS o i R S i g =X

WEREE I PYTHONUTF8=1 FBRIAFFIG AR B 2 AR R G I A Python 3.7+ W . WK (EA]
Python 3.7+ N AR T4 S0 i) R G dmtidgs =, WIHEESR BIGRIAE A m i ] X ut£8 M ik,

A BPEEAEA S A UTE-8 i}, Windows KUy Python 2 7E AR B A ERIAGE ] UTE-8:
o il G VO fFEFRE VO (A5 1L PEP 528).

3.7. UTF-8 &3 27


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
https://support.microsoft.com/en-us/help/310519/how-to-manage-environment-variables-in-windows-xp
https://www.chem.gla.ac.uk/~louis/software/faq/q1.html
https://www.python.org/dev/peps/pep-0528
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© XIFRGEHmBIEA GERF I PEP 529),

3.8 EHF Windows g% Python Bz)2%

3.3 B fE.

T Windows ) Python 5 sl — L AEF, I IE G EAT A Y Python HiUA . “EARVFHIA (sldy
F7) FERFE Python HUARKI B, FH-Rf5E MH-AATIRRAS .

5 PATH AFRAN[E, EBhas i IR e & iE Y Python AR . B[ 45 ) 2838 A2 REEEH, IFHH%
VBT AT AR fe T 20 AR

JE BRI 2EAE PEP 397 Wi iE i) .
3.8.1 Al

M&HLTT

1E 3.6 fRHE L

42 JRy 4% Python 3.3 J¢ B & A RHE JE S e /R Y PATH b JR3IFEF 5 B AT Python JUARZY,
BEZEREM N IRATE R R B, FA A RS P2 B T, e ST AT LA T %

Py

BN %2 R BLE 255 B B AR 1) Python B3 - B RIPAIERIR Y, I FURHS & BT HAh iy 21 TS BE 3%
%1% 3| Python,

QR LR T 24 U4 Python (iGN, 2.7 13.7 ), f&£xyE7& %) Python 3.7 53] - Q1AL %5 3] Python 2.7,
NS

’py -2.7
MR AAESE ] Python 2.x FEHTUA, T2 PA N s
’py -2

YR %3 Python 2.x (IRFTIRAC JH 30 -
WREEDI AT R, WIERMI U R R e

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

BRARTE LI P 1% T, B P 2e R Python A& KF R Zh AR AN INE] PATH .

28 Chapter 3. £ Windows _{#f Python


https://www.python.org/dev/peps/pep-0529
https://www.python.org/dev/peps/pep-0397

Python Setup and Usage, A% 3.7.7

MEHIRE

3.5 B HE.

0158 23 302 P 5 7 I EA WA 1Y Python R, JF L MEBLEREE (G A b7 e Fi 0t venv HH s 5h 0
virtualenv TH) AT iEIRAS, IS SR 4546 47 e LFRBE 1O MOREAS T A 2 4 1Y . 300547 &)
AR, T EIERRE, B st E 4R Python U

MEZE

1EFAT I Python JAIAS - B —A44 4 “hello.py“y SC, H A& AR A%
#! python

import sys

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

M hello.py B H g, SATIA R fir -

’py hello.py ‘

NS 2 ST Python 2.x ZEAGHYIRAS S AT EI ok . IR ulR 8 — 47 Rl :

’#J python3

BUE, FOFATIZ AN MAZIT El Y Python 3.x {56 . 5 LIRAYAR AT/ Bl —AF, 45T DATE B A 935 %E ik
ARGERF. B2 T Python 2.6, TSR —FTHUCN #! python2.6 , RS LKBITEIRY 2.6 HUAF
/%\0

R, SHEAMEHAR, # “python” i F G E 225 ) Python 2.x UFHTIAS . 1% 20 T 105 I 4 M
Hezs Unix, Hrap4 python il # 245 Python 2,

MITHFREX

LRI %R R 35 Python SUF (B .y, .pyw, .pyc SUF) MIKHK. XRIRE A Windows BTFAY
PRES OB H A — AN SRy, KR ESAE T, PURCSRT DAGE Y AR [ i TR B A5 1 1 i A A
P 2 A, AR BIRRY I AR 303521~ Python fift4s, BARHURT 5 —FTH N4

3.8.2 Shebang Lines

U AS SRS —AT0A #1 JF3k, WIFR A shebang” 47 Linux FIHARIE Unix B RGHA NI LEAT AL
SCFE, ENTEFTEIZE RS EAPRIR N Z T AT A . XA S 3 LV Windows |5 Python 4% (i
AR TR, BRI RGOS T AR .

¥ Fui/F Python AR Hi1if) shebang £72E Unix il Windows 2 RS, BN LS “HID Mdodts
TR . SR S

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

e python

B, AR MEAT IR — 1T

3.8. EHF Windows g Python [5z)2% 29
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#! Jusr/bin/python

R B ERIA Y Python,  [FAFE Unix 445 1442 Python JIARC &H TiX—17, RMN1% KBl e 4%
A PAHT 38 N BRI WA EAE Windows _F2wE —ANHT A, A H7E Unix A M, IBAEMN %A
LA /usr FF3LH)—4> shebang 17 .

A LR B i ar 0] AR FE e A (AT A EZEUAS, 0] DU R BERRAS IR A 1ER 2. It
Ab, ATPAE SRR BERCAS Z G U “-327 RediloR 32 kA, BN /usr/bin/python2.7-32 Ffig K H
32 {if python 2.7,

3.7 B Efg: A python JEENRRIT 3.7 IF4G, WPAE “-64” JSZEIRHA 64 fiffAS. AL, W DAFE A B
B BRI (B /usr/bin/python3-64 ).

shebang line ] /usr/bin/env XA — Mk EME . TEFHRE ZHEAY Python REZR 2 B, WEFRKFHR
AT SCMF PATH PAZRH Python I HAAT SCHF. iX XM F Unix H env BJFHITT R, %ARFR-E PATH HUAT#

3.8.3 shebang lines By&#

shebang lines 34 1] PAFE & B4 145 Python @RS ) ML, G40, WRARF —4> shebang lines :

’#] /usr/bin/python -v

R )5 Python DA —v &9 =380

384 BEY
#id I ST B

Jet B R F R 8 R P Aini SCHF - 7E 24 HT A P Y application data” H g 4 R py.ini (R 6 A
CSIDL_LOCAL_APPDATA il Windows K%\ SHGetFolderPath R H ) ARG BT [F—

(EiEFEI’\J p)y-ini o M) .ind SCHREH F IR shasi “f8mlE” A (BN py.exe), T “windows” fii4%
HII pyw.exe

“ROTRERF HSR” R E R H o SCRSET AT AT SOPES5 30 ini SCPFI A 2 5L, DR R B AR 55 10 119 ini ST
ANEAGY;FALRAY Al AR %42 JRp.ini SCPFR R i

B X EXiA#g Python R

TEHLEREOLT , ATLAEA S PO S BURIRESRT,  PASR/S iy R 6 BRASBCAR 1 Python, AR FRZE £F DA F2 A
SISk, WIDAERR R A AL C) FIRBCATEIAF . Behh, WAt dsin “-327 B “-64” RAig e 75 W %
32 fi7m 64 f7 5

B4, — shebang line [ # !python fTECAMAKRELRF, 1M # ! python3 A —MRARER, EHRIFE—
A FERA

HRAE A A T R OR BIBUA B E A, W] DA B R4S B PY_PYTHON DASE S BRIAMUAS BRE £ AR A 15
BRI A3, 1278 B ] DA S8 Rl o iy AT b ARl L, Hean3”, 73.77, 73.7-32 1"3.7-64”, (i "-64”
JEIFALE JH T Python 3.7 BB i A R AL S 10 i 3h 2% )

TR A R B R B AR EAF, ] AR B R AS B PY_PYTHON{major} (HH {major} & LH#iE
P FEARARERT) PATE B 5e AR . MR I R BRI, R ShEe Mot 2234 ) Python AR H-ff
FR FERRAR BN RSO R RA, RASABEMIE, (HIZ AT B2 % R 5 B 22255 B IRUAS
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£ 7 MR (major.minor) Python HARHY 32 fiiAl 64 fiiff) 64 {ii Windows |, 64 (ZRARHIGLZ . X
TIREIRE P 32 (A1 64 RISEBUAR M - XXt TR shAR e 32 (i 64 AR IEAfY - AR AT, 32 ()5
BIREFFREBT ) T AT 45 52 A 64 {37 Python 223 o X Rl i AT R Zh 279470, UHE PC _E22%¢ T
BERRAS, MAFIEEAINZRINT (B, REITE 32 (750 64 (7HASEY Python FIAH L) JH 2% & 75 2 dxJ5 4
) o WERTIA, TLATERASUEHIAT EOE AT EeRy «-327 B “-64” JRZR B SIAT N

ZNE

o WA BRI, 54 python Fl python2 ¥ (Tl B4 Python 2.x KiA, 4 python3
AT T 228589 Python 3.x.

* 7% python3.1 fll python2. 7 RANSE FEATHEI, K MRAC EETEE -
o I PY_PYTHON=3 , fiy4 “python” Fil python3 HWE( FH 5 2E 5 11 Python 3 Jifi4s .

* WS PY_PYTHON=3.1-32 , fig% python ¥ 3.1 (1 32 L8, 1Mfr2 python3 R iR &
#e1 Python (PY_PYTHON ARUABA B R HE & T 1A )
o M5 PY_PYTHON=3 H PY_PYTHON3=3.1, fiyd python Fll python3 & EH4RIHH 3.1

ERIAFAS SR Ah, 38 T ATE SR SRR 7 O A INT SO e B A [ s INT SOPER 0K [defaults]
. BERFRIF S AT PY_ AT PREAS RAE] (R IND U RS AR X R/ING ) o) FREAS RN
FERe A INDSCPE PR E N

i

o W PY_PYTHON=3.1 %[ T4 DA I INT 304
[defaults]
python=3.1

o %E PY PYTHON=3 fll PY_PYTHON3=3.1 4T 15 A FHNZER INT 344

[defaults]
python=3
python3=3.1

3.8.5 LB

IR E T REEAS F PYLAUNCH_DEBUG ({Ef{H), EzhesiFi2Wis BFTEE] stderr (BI: #E#lG5). BRX
SufE BEFERA TUK F st (BN A ELER Python FIMAS . B4R E AR Y IR H A I T A7 B
F3 Python FHEI 6447

3.9 EHER

Python i # K H (DA K f51 site-packages SC{F3¢) FEfif e 2248 H . B, W & E K Python %
A c:\Python\ , WEIAFEKIFEAE C:\Python\Lib\ W1, 8 = B EMEAE C: \Python\Lib\

site-packages\ .

i SE e sys . path , Jif@]E#5 DLL(python37._pth) S #4734 ( “python._pth™” ) A4 H) . _pth
SCHE, NGB A D ER AR E —4T sys . path o HT DLL ZARAY SR 3 5 T R PAT SRR SCPF, -
REEEE, LA INEGE AT I AR AR e B ] B A

UICPEAAERT, K520 P YR MR E A &, R R s, F o BRAESCPE R 474 import site
, WAL TFA site o DA #IFKMA HBACHAT R B2 . BEASHAR T LA L83 1 s T SO AL
ARV site AN ATER], I HARESS S AL AR

3.9. BB 31
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R, M4¥8¢C import site W, .pth XM (AT TRIZL) Kl site BIHUER A,
AT . _pth SCHEEF, sys.path ZAATE Windows FIFHFEN:
o TEFFIRET, M—A2%E, ZABEX N T 45 H %,

o WIRIIRAS & PYTHONPATH f74E, WIIRHL T = R, WETRFMHELAH. R, 7€ Windows
b, AR RIS R, ARSI T IR S #AR IR P I E S (C:\ 25).

* [ application paths” W] DA [H] B s il 2] yE M & < HKEY_CURRENT _USER‘ f{l HKEY_LOCAL_MACHINE
2T B :samp: \SOFTWARE\Python \PythonCore\{ version}\PythonPath "W kT4 . VA5 0 IR ES
FFERAVE R BOAE R 75 S 8O MR RN B sys.path o (GHHEE, FrA R ZEAR AR ST
HKLM, [H i, HKCU j@% K23, )

o WAREE TMIRAS B pYTHONHOME , W HAERE N “Python FH %7, &M, = Python AT SRR
AR H T E (7 “landmark 4" (Lib\os.py B pythonXY.zip ) PAJEWT” Python £ H% ¢ Wk
F|'7 Python : H3%, WIIETFZSCIICREHH X+ H KIS INE] sys.path (Lib,plat-win %), A0,
120> Python F&72 52 MAFAELE MR 1) PythonPath #4351

o QIR AE] Python Home, WA 8 PYTHONPATH SE5A /i, I HARAR M50, WA H H A+
& B ERA RS S (B0 \Lib; .\plat-win Z%%),

URAE TP T SCPR S5 AR T AT S0P I H o 4R 3 pyvenv . cfg SCPF, MIPARAERIE -

o HISR “home® J&—NYEXIFAR, I H PYTHONHOME ARULE, WITEHERTER LG O B 68 1 AR A 2 3
ATAT ORI A

XU AR

* 1517 python.exe , B(F: Python HRH MLATH At exe (Z23HAS, BUE K H PCbuild H3%) W,
SHZOERE, AT R PR SRR T AL < AR

* %4 Python §E457E ) —exe (RFEIWHSE, il COM i ASE) B, R RHEWTH “Python Home”,
ULBE A 7ok MR DA% . SR ZOSECA I R R At < R AR

* W Python BN EHY T H R HEATENRME (1) exe, —ARETRALBE), Malks
T8 — 4 A — LU AT ) B AR P B A

X FARLEAEZLAKF Python HHZEE Y AR P B AAT IR AN, DA ORI B 15 HoAth 22k 5 -

BT SO E  -_ptn SO, Fh e H . SR R RS b o B
2N site , BRAESIH import site

 WERARAE B ST SCEPnER python3.d11 8 python37.d11 , fEPy_Initialize () ZHi,
FE P py_SetPath () 8{ (£/)) Py_SetProgramName ()

o VERRI/EYE TS PYTHONPATH FAEBsh B N AR F I python . exe Z HiX B PYTHONHOME .

o QUREORBECE AT AV EL (I, @R— DR AMTEEIE T filepython.exet 5 K 0R) , ix AR
¥ R Fof & landmark 3t (file:LibNos.py) . (WEREL, 7 zip AP A SAGIEZSCAE, (ALK INE]
L fir 44 1) zip SCF)

X BELFA PR ARG B 222 P SCAEA AR T T R PR E — RO E R B A . 500, el BERAE
B AR P I B 2 PSR, SR — DN EBCRER IR, IR HAR SO REATI IR 75 2 32 B R0 1
R R B AR HE R AR Y S o

TE 3.6 hRCH L
o WM . _pth X LFEIFM pyvenv. cfg HllllER applocal I
o MEP SR HATICAESRET, B pythonXX. zip fERIEFERY landmark .

3.6 UGEMER: 1E Modules (A PythonPath ) FEYTENFZR g & BT DU AT 7
FFA importlib.machinery.WindowsRegistryFinder . ¥F Windows |, &R TAE
3.6.0 LEFRAR AT, EREFREAR R BT sys.meta_path
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3.10 Bfi ok

B Python ) HARZAEITA -6 AR BoAE, {H2 Windows A —LEMUARFIR R VE . FERRIEZE RIS AR A — L8
AR J B ik LR 1

T Windows FIFR AR CSEAE mswin-specific-services H,

3.10.1 PyWin32

Mark Hammond ] PyWin32 #g—2 T =2 Windows FfE R . X AFE DA 52 ALY :
* ARG (COM)
« Win32 API JJf
o YEA
o HAEHE
 Microsoft Foundation Classes (MFC) fj i
PythonWin Jg PyWin32 Pfffi ) — /sl MEC W AT . B — W E RS Tk A IDE.
S
Win32 How Do L...? by Tim Golden
Python and COM by David and Paul Boddie

3.10.2 cx_Freeze

cx_Freeze 2—~ distutils [9F & (S extending-distutils ), ‘& Python i~ 6325 i Al $i4T 1 Windows
By (*.exe X)) SEMULEAESS, GRT0AS &N AR, TMICHE H Fi4éds Python,

3.10.3 WConio

HF Python A= b PR)Z curses (UFRF2E Unix &4, F it Windows 45— AL : T Python
) Windows $£4l4 I/O .

WConio & Turbo-C [ CONIO. H Mg, FH T-OIE A M F A

3.11 7£ Windows _t%i¥ Python

MR RAE H O %1% CPython, P 5G B2 FREL source. o AT DA 2R BB A I PR ACAS , o AT DA B85

checkout. .

IR AT € 87 Microsoft Visual Studio 2015 [y dARp R S, &2 T-HaE R Jr Python HUASHY 4
PR, XL PChuild H g,

Kt PCbuild/readme. txt PASKHUA KA AR —BE R .
AP R, 1527 building-on-windows .
S U

3.10. PNk 33


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
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
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Python + Windows + distutils + SWIG + gecc MinGW &}”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 §"J#

312 HihF¥H

W% Python NI & €, AFRSCRFARIE &30 —L8F& (h TR P8I Z AR . ## PEP 11T
PRI S SR 5 B R R R

o Windows CE {l34k32 7
o Cygwin 23 RALZ25E Python i Regs (cf. Cygwin package source, Maintainer releases)
X HAAWIF LR T EMIEEEE, 205 Python for Windows
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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/

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 3.7 folder in your Applications folder. In here you find IDLE, the development environment
that is a standard part of official Python distributions; and PythonLauncher, which handles double-clicking Python
scripts from the Finder.

e ¥R /Library/Frameworks/Python.framework , fi#f Python W] $fTSCAAIEE . 222 RE 6
ALEAINE shell %45, 2LHIZ MacPython , 3R] PAfRTERIIFS BRIX =TT H o Python RIHhAT SRR A5
FERETAE Just/local/bin/ H1,

Apple $24L ) Python A/ L 3EHE /System/Library/Frameworks/Python. framework il /usr/
bin/python . ARAKIEARNAE SEUMERIX LENZS, A EATH Apple 3561 i Apple 5055 = 8- .
Wi, WEARARIEREM python.org 2B HTHT Python fiUAS, AR AARMI T AL L Ri42 56 A AR [ (H A F 1)
Python , A IR EEAEA AL SR E AT IO BE—BE 2

IDLE 40— MEIISEE, SR Python SCRY . 2R Python BT, ARMIZIT IR I 612 SR H L
N4

WSRARAZS HAt Unix “F-& LR Python , AR AR L BT %M Unix shell jz47 Python JHIZAHYFHR 7> .

35
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4.1.1 n{aiz1T Python fHlZ

TE Mac OS X _FFF1f i i Python 1 i fE 77 ¥4 /& it IDLE ST A 3058, S ULIDE #84), H¥E IDE izf7 i il
BB S

TSR EE M A 3 B 11 i 478 Finder 1247 Python AN, 1 /efR2E— i KA @A . Mac OS X My 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 {f4if i finder Info % T MIA (SAE(T.py A WMEANHRF, K5
Wit 4. PythonLauncher 545 F g R4 M A B R sl =X . P =X AR R — U
ICHEEET, SRR SR RA R A .

4.1.2 iETHERAENEE

X IHBUAR Y Python , RFRZERE —1> Mac OS X iU 2 Ab: 5 Aqua i D EBIEHEG IR (BTEZ,
A BRI ) TEARER 0817, (] pythonw [ A2 python HJH A HIA .

1E Python 3.7 /1, #RA]PAf# ] python B pythonw.
41.3 BE
OS X 1) Python i1 fT A AR #E Y Unix 5548 &, Bl PYTHONPATH , {H 2>~ Finder 3 3 27 1% &

X HeAs R EARMERY, [H A Finder 75 )3 3 Bf AN S UURY .profile B .cshre . IRFFEQHE—A 30
~/.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 wZEIp ey Python 8

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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http://www.barebones.com/products/bbedit/index.html
http://macvim-dev.github.io/macvim/
http://aquamacs.org/
http://www.hashcollision.org/hkn/python/idle_intro/index.html
http://www.hashcollision.org/hkn/python/idle_intro/index.html
https://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 JFA AR Tk , SR AT PAM https://www.activestate.com | 2 F14¢38E ;B AT DA IEACRD 2R

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

TE Mac [ M 37 Python [ I FE )7 AR HE T H 2 py2app A KLEAEN] py2app WEZEE., 1T
http://undefined.org/python/#py2app .

4.6 Eih3FiE

MacPython [ {512 /& Mac _E Python [j FUFITF K A\ SLHIIE 75 SR BT
https://www.python.org/community/sigs/current/pythonmac-sig/
73— F R %R & 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
- A H A A i AREIR AT BRIA K Python $87R 4, (U4E: Zidbrg i, miximaffiz i (18
5. e, WSS =ES 1Y), SR fEE R S .
2to3 —/>ff Python 2.x fUHE %6404 Python 3.x A1) T H | B AL PRI 4338 S MR TR AD -3k [y AT AR Tl Az
T B ()N 2 )
2t03 F EFEFRHEE Y, B4 1ib2to3s HRME— ML A& Tools/scripts/2to3. £l
2to3-reference.,

abstract base class -- IR IR ILLFEFR ABC, @Xfduck-typing [FMTE, EHEME T —Fp e SCE: 0 8987
3, M2 FHARS G E hasattr () BT TAMECE MR (Gt BARJ ). ABCHIA
TP, XFIFIRgR 5 HM2k, (HAMEERE isinstance () Ml issubclass () FrARl; 3
I abe FBLHCRY . Python HHF £ NE R ABC H T SLBIEHREEH (FE collections. abe #ibe) |
¥ (FF numbers BHUP) | i (FF 1o BiHuh) . SAERIAIMELS (FF importlib. abe R
H) o ARATRAE ] abe Aok Al H 2 ABC.

annotation -- b KECB|HANE R KEM. REESSORIBMERARS , B ENE Rrype hint RAEH .

JRHR A B AR ETE B TR AT TR, (A m7s i, RIEPEA R ARTE 2 Ao . SRR 5
__annotations__ JRiREMF.

Z:W,variable annotation. function annotation. PEP 484 F1 PEP 526, X} IWINREHIE NG .
argument -- S8 YEE T EREUHE L function  (Bmethod ) WIH. SE0-RWiFh:

o RAEF A TERRBE PRI A AR AT (BIA0 name=) BN A STERTTATA ~* 155
MR 28BIRTE, 3 A1 5 FELATRXT complex () B HIJET X724

complex (real=3, imag=b5)
complex (**{'real': 3, 'imag': 5})

c EEAM ANRT XTSRS (L ESEOTH BT SRR IT K A L/ 868 1 T A
* fiterable B TCRPIE N 2BIRUL, 3 M 5 AR PR T OIES
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complex (3, D5)
complex (* (3, 5))

SRR REL X R AV L. A7 RN B 0 calls —7 . ARABIEYE, (k50T
PSR AR A BHG S O (E 2 B X I oA

7% Wparameter REFZEH , BT ZHGESHIIXAAL PEP 362,

asynchronous context manager -- 525 |- N SCEPIEY AR WL E X _ aenter_ () Ml __aexit_ ()
FEFRXT asyne with @A) PRSI TR S . B PEP 492 5] A,

asynchronous generator -- 532522 & %% 1% BB M asynchronous generator iterator W EREL. BE5{ ] async def
T SRR BARAARL, ARRZAATET B vield FKEX A A—FRIIWTE async for fEHHH
.

AT 7245 5 AN ae s L, (EAERSEES OU N R BE 248 7+ £ m Bk K& . WERTFEIE A
HARE S, T A FR ARG

— RPN RS await FIAXEFH asyne for PAK async with if4],
asynchronous generator iterator -- S35 H: JR 2% %08 asynchronous generator PRELFT AR 4

WXt J& T asynchronous iterator, 24§l __anext__ () F¥ERA &R Bl —AN 2R 4k AT 74
A S R A U L) R —4> vield ik

f4 yield QUG AL, JCfEH AR IR (IR RATHR vy FA). % 5
R BERE TN anext () BENITFEMEARIKELN, © 2N LRASNT. S0
PEP 492 #11 PEP 525,

asynchronous iterable -- 52 a[ B R 7] #£ async for i A) o g A A9 X 4. 60 E A B W
__aiter_ () F¥ERE—A asynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- 52k 028 SCELT __aiter_ () Ml _anext__ () FEMIXN S . __anext__ W
WR [l —A~awaitable ¥4, async for AP LML __anext__ () LR B4 Al SEREXT
%, HIHF| K —1 StopAsyncIteration F#. H1 PEP 492 5] A,

attribute -- J&M: KEKE| AW RIME, ATRAE G5 2Rl ARSI R B, IR R o BA
— Mgtk a, WA o.a KEIHE.

awaitable -- B[ZEREN R BETE await Tk RIS . v AR coroutine B2 HA __await__ () IR
S5, ) PEP 492,

BDFL “& 528 m#E" W45, B Guido van Rossum, Python B8 .

binary file -- JEFISCHE file object BEWGIES F 7 KAt fo T HERISCAFRI B T HE A BRI (b, Twb!
or 'rb+"') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfl gzip.
GzipFile HJSLMH.

A5 Wiext file T RREMSTES str G SCIERTSR .

bytes-like object -- “F ikl % 745 bufferobjects I H.RE-F ) C-contiguous B IXT % . X EIGEHA bytes.
bytearray fll array.array X5, PARFLIEE memoryview X5 . FEAXT R0 #E L fp i i
BAEEAE PR XSRS PR S A SGE T B AR

FLCPRA R ] 2R R . XM RAE SR PR R TR R ARG A R
B Tf4% bytearray PAK bytearray i memoryview. HAMERR I HilHRAF T A W] 2%
G KT RIRY); XX T4 bytes ALK bytes XRH memoryview,

bytecode -- ‘> iy Python YU 2% 7785, Bl CPython f#REAS H 47 Python R NS . 7
LS ZAAE cpyc S, SRR AT [R)— SCPF IR R EpR - (AT DA S 25-K5 UL 38 4 150 7
T o A HPEEF” BA TR T T R A T AN A LS B ) virual machine 2 .. £ A Python
FEAL R T A&l , A -—ERETEA ] Python A EARZ .
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FATHFE A F 2 1] DATE dis B SCRY R A .
cass -- 38 FRAIE M FE RN . 8% GBS IZ M LB T B E R i .
class variable -- J&28 iy 7ESrbE WA B, I HAXBRTZESSZ S BB e (MRS ZE S 3L TP B 2l .

coercion -- SIS RIEE L 71 A 5PN ) SR AR T, — PR SE O e UL o 75— Fh 2R 28,
W, int (3.15) ERFEE SRR B AAL 3, BAE 3+4.5 1, SRR —F (—4~2 int, —4>
se float) , WAL FIZR A BERI N, MRS % TypeError. WIREA R IR AALLALH,
FEJy GO AR I A AR A S B — ORI 26 AL, BIINZEE A £loat (3) +4.5 MAZ 3+4.5,

complex number -- 535 X ESEHCARGENY R, Kb A BCF AR N — SR — A A . B
A RERCEAOL (-1 PP OTAR) SRR, ERAEREAT SN 1, A TRAEYTSN J. Python NE TR
By sofe, R TREARC 20 g —A 5 52, BN 3+15. WPRTEZ math BLHR AT A
WRBURA, WHH cmath, REEMEAZE— DB BAEARE . WRIRBGE A L, ZIEE
LA S AT AR

context manager -- |- FICHPREY 7E with BRI A, @@ X __enter__ () il __exit__ () FIERE
HIABLIRSHXT S . 20 PEP 343,

context variable -- |- F 30 R — R L r 8 (1 R SCRT AR R E AR B . X B TR R B AT
RN PITERRE AR A AE WA EE. A, MNP RO ERE, —MUTEREP RS Z
A ERSC, R SR R R R SRS AR B TiB RS . B contextvars,

contiguous -- FELE — NN IR C i% 4258 Fortran i& B3R WA N B TELEN . B4 2 C F1 Fortran &
LEf . TE—YERLA T, BT & H U AIE NP R ILAH AR HED ), SR B AR R iy . EL
Y C-IESU D, M3 AFHIIEHES B B e — R 5 V5 A 5% B B R ek . {H27E Fortran JEZE%AH
HO 2 B — ARG e

coroutine -- PhfE PR THIRERE BB, FHIFER DAER—m it AT — B . BRI A] DASE
AR S P BHARE . Ef#E asyne def iB4A)REH . 2L PEP 492,

coroutine function -- PpFEEEL 1% [B]—A>coroutine X IR EL. PMEREAT IS asyne def i5A1EE X, I
A BEfL P await, async for fll async with 4%, X2 H PEP 492 5] A

CPython Python #if2iH 5 HLTE S, 7E python.org | % 7. "CPython” — i F T-#E 0 BEHS R I 58 B 5 HiAth
SEFFIGN Jython BY, IronPython #H X %1l .

decorator -- ZEHEZS R IFME N 75— AR B KA, B H ] @wrapper AERORI TR B . B fiAR Y
I Tf3E classmethod () Fl staticmethod () .

AR FUE IR, DU A eR B0 SR S ESe 45 i

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

@staticmethod
def f(...):

[ A RERE G L T2, (R R DA . A SR MR TR 1T 2 0L s BOE SO 2858 SCH SO

descriptor -- §#iiA%% (FfTE X T __get_ (), _set_ () B __delete_ () MM, ¥—PEKEME
HHGAZRES, BRI ET S B A R A . EER LT, M a.b RIRE. B E R
— N EVERTSTE a FRFH AP ERATN b XS, (HUR b2 —DHikas, WS X kg
Tk PRARFE RSO &2 B2 IR PR Python (1) 68, RN 1F L EEERE LR, 3G R %K.
F B k. SRR R 5 A .

A KBTI IER TR I 2% descriptors.
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dictionary -- ‘yilt. — /N EECELAL, Hod 9T S AR ML AT B A . 9. BT DAREMEA __hash_ ()
_eq_ () HEMXS., 1F Perl i = W #5A hash,

dictionary view -- ‘FHLELE] M dict.keys (), dict.values () fll dict.items () IR [0 WIXT R IR N F
AL BN T FHAH W EIESHE, XEWRE YL FISCER, ROy AR . B
AL 5 A M AR F 3, W 1ist (dictview) . Sl dict-views.

docstring -- SCRYFERRH E 2R, BREEBIHZ W ER — D3RR I FAF R E . EAE USRI TI &
emg, (BRI A TEZR . BRI _ doc_ @ik, T e T THAmBAY,
W S AT T SR R A

duck-typing -- 157 JR] 5 —FhRfE KUkE, B HMKEEA OO QR RO & H 2B A IEME D, meH
P B kel E@ e (CRRRARNS T, RN T, Al N . ”) BT R
AR E R, Bt R RIS TE S i 2 888 ORI T R . W 12RALRGE A type () B
isinstance () fill. ((HZEYEENG 7-2RA40] DURE 46 228 & AR e, ) AL R hasattr ()
K 22 EAFP itk .

EAFP “SRJFIRHRVFAI A Y W34S . XAl Python 35 Il AU 4 5 XU 2 (BUE BT 1 B BUB MEAFE
FEAEARUE FE R AR 5 o X AR T PO XA B RS RO R R BHZ T try Fl except i), T HAIN Y
2 FriE LBYL XA, HEILT C Fr% HAbiE S

expression -- FiEX T DUKHFEAMEREE TG, Hd)ifil, —PREAEFRIEITTRMMFmEE. S5,
JEMEIN . SBERATER B LA, B TREE R B ME . 52 HAEE AR, HAEAES
MRS RFB R BAATEAR BRI N ERIB K W statement , Bl while, BHWZ)E TEM M AEREA.

extension module -- §JE DA C 5 C++ G5 REHL, (LA Python i C APT RS EF %L AL AU ik
T H..

f-string -- f-“y4FHy WA £ B F T BIRRY A AT T E R E- AR RIS S AT A TR Y
%5, 2 PEP 498,

file object -- SCPERF4e X AMRALE 0] SO APT DAEH T2 SR (A read () s write () XFEHH
W) o AR AN, SO G AT DAAL BIAT BLSERE AL SO, WA SR f , SRl IR A
MR (BIARIER A/ . WMWK, BT, FiE%%) . USRI £ 28R,
S b AT =N SCHEXT G B dG = ] SRR, G = ] SO DARCUAR SR BT R O E Y
T o b, QIESCAT SN 2 open () BREL.

file-like object -- SCPERXT R file object [1)[R] SCiA].
finder -- #RAF — P S HERGP T ABLIR loader X5

M Python 3.3 ;B FAEF A RAI LR 48 Tk 125X % il sys.meta_path [, PAKpath entry
finders lit & sys .path_hooks ffif.

WL S PEP 302, PEP 420 1 PEP 451,

floor division -- [n] FHUBERI: 0] T &y A B S B AN BA R . R BOERR B B 2 7/ - B,
FikX 11 /7 A WITEGRRE 2, MSZMREFSEEERERE 2.75 . FE (-11) //
4 £5R[A] -3 PRI -2.75 @ T AGRIMEE R, L PEP 238,

function -- pR%L T DA R T FEAMER) — 4154 . 8 0] DA AR ABAS A 54 IEAE R BRI T
Wil . 55 Wparameter, method A1 function 577 .

function annotation -- FREbRIE B4 BB 2 80R B{E R annotation
SRR T R A - BN PAR RN 2 A int SEOT AR Bl —A int {H:

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

PRBPR TR AR MR L function —5
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155 & variable annotation F1 PEP 484 X} I REAHEIA .
—future_ —Fh P, mIHRR e DL OR IS -5 2 AR R AR A B S AR

i?i(ii'??/\ _ future_ BIIFXFHE AR EORAE, ARV DA B AT i O AGE 7 DA S AT B
2RIA:

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

garbage collection -- K Y Inif RO FE A B A7 25 BB I3 A2 . Python S i a5 | VT AIOM— A~ BEAS A6
FIFT ARG ER EJ'IH% ARG PRI TSRS SR AT L3R IRy o AT DA g o ASEHResief il i [ it -

generator -- /LRSS iR [0]—Ngenerator iterator (R, BAEERMBGEWEE, ANRDSAETHAE yield £
iifcwﬁfﬂi RYMEMLL for-fEER M H B2 BT next ( zéﬁﬁf%’“ B,

o TR AR R A, (B SRS UL T AT e A £ R B R E . WG RIS S, H
Hﬂéﬁ%ﬁﬁw‘ix

generator iterator -- 2} R ESEIRES generator FREUT A BIINT S .

B> yield WAL, CAM A EIITRE (LIERFA AR try 1H4)) . 4% £ &
HEREWEZNT, ELXNBTF BRSNS (X ‘?tﬁuﬂﬂﬁﬁﬁﬁfﬁ%ﬁﬁéﬁ i PR IR K)o

generator expression -- /LR RIE X R B —PNEAARREX . EHEERBG I EEL A EXLT
—AMEAAE R JEEIN) for 4], PAK—DWER if T4, UTE RIS HINZREE R —F
HIH:

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

generic function -- {Z RIeR %L Sy A [ 1) 2 28 S B ) S 1 1) 224 e BSOS 2L R B E R D I 2 bl IR EE SRR
SR 5 2% o WAR A S B

Wi Wsingle dispatch RKiEFHES<H . functools.singledispatch () HEMizeA & PEP 443,
GIL Z: W global interpreter lock

global interpreter lock -- 2 Jsyf BEZT T CPython fERERR PR A —FHBLE], B RA DR R — I 2 A — 2R
AT Python byrecode, WEALHIE L BCEX QAR (4 dict SFHENERA) FOAFF L5 F24
4=fijfk 7 CPython SCB. 43 R8RS I B (A5 AR RIS 2 AR AT DT O, AR @A T HE 2 Ak
IE%%LE’J PAR(EN e
o LR I R Bl *752?E’J?I“E*%ﬁ%%ﬁmﬁﬁﬁ?ﬁﬁﬁ%i& SETUAT: 55 0 1T 4 W i R GIL
Jﬂzﬁl‘ TEAT VO Bt s g 2R GIL.

B4~ (U\Eﬁéﬂifufﬂé’fﬁ%/\%ﬁﬁ%) “EEE%?JT‘”” BRI B I AR RIS T, R X x4k
TE 0 B AL PG O0 N RO RE . A T Rk P B 15 R HE R B e IR AR AR T A 2, AT X DA 4
1.

hash-based pyc -- K& Wy AvI¥) pye (i FH G R 5 S P4 G (L T = e J 18 o5 B 1 A i a8 AT 30O HE i 2 1 i 2 A
. 2, pyc-invalidation.

hashable -- W[W5 4y — /> XF G2 B W i (L 0 2R A 26 A o] ) N 268 08, ik o Tee A (E R ERA
__hash__ () Jrik) , IFATAIR AR AT (EFERA _eq O Jk) o AIGAXIR L
IRELA AR ] R G A (B LU R A A )
A PR SRR G REAS D T SR A BB, TR Ry S 23 ) A Pl I AL

KRZ% Python HH AR AIAE N EXT QAR AT v i) s Wl AR As (Blang) el i) #A R Ay Ay
Py (BIANTCLLAN frozenset) (M ENIRITCR L NG A A SR TS A i T SRS B R 3R
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WA A ENTEE R —EAAFE (B2 S HOE) . ENmma s T e
id ().

IDLE Python [f) IDE, “$EpJT %524~ JBREE" IESCHHE o 52 Python Bifl A AT PR ) B AR AR 45 AR
AREREL

immutable -- AR B FEERIR R . A GERRT . FAFRAICA. XX SN RERINE .
RIBAFE— DA FRIE, W ABIEGF RN G ENETREFE RIS A AR 2 ETZAER, flm
(SR Lok B

import path -- FARIE ML NE (B425 0 ) HRMSIER, KYEIRMIparh based finder JIRA I FA
Hbr. FEFAR, BAEIIZEFEARE sys.path, (HIRFGEABHRATHER H LHRWH __path
JE .

importing -- FA 4— /M) Python U AE S 73— ML H Y Python AURS T 66 11 72 -
importer -- FAZY EHIMBBIRAGXTS; WX GBEIE T finder SUg T loader

interactive -- 23 7. Python iy 5 — P B A MRERY, RIARY DATERFRERR P2/ A7 fa i A TE A Ak =X, S7 EP 3
THERHER . RFEATSHHED) python i34 (WA AZEARIG T BRI 6 36 B rh s P AH 1 3% B
T ) o A Il AR SR I B H RN L g s X Rb o XS AR . (G ICAHE A help (x) ).

interpreted -- fRFR Python —ELAMBRALE S, 52 HIAMR SR EAGE S, BRI K i T
PR EAETT 2 AT T . X B VR B S PR T DA LB £ AR A Sk M O T A S0 P PGB AT R
R S U HOAR PR 7 B TE R AR, R R AT 8. B Winteraciive,

interpreter shutdown -- fRFEZS S0 4 R K PAIINT,  Python MERESRFUE A —ANMRFIRIZ AT BOT 2 2 RO
AEPTCTE, FIAASTHRANS F 5CBE N AU SE . EIE 2 IR EDIC 25 o Xl P E A
2w 555 U R A A AT o E S P BEAAT AU W] RE B B A R, TR LB OB ) B U
EATAR (F LR Bl 7A AR e s S L 55 ) .

fREAR T Z I 2R N __main_ BOREEREA T A 58 AT -

iterable -- W[iEfCH R FENL I —IR B FL A G AR5 . AU R B F G T E R A 28 (Bilhn 1ist.
str fl tuple) DARILSCIEFHIRBIGIAN dict, S 2 ARENT __iter_ () FEHESLH
T Sequence 15 X __getitem_ () HYERMTE H & XLEXT4.

AR R T for MEERDA ST 2 HALTRZE A FFIRIH Ty (zip () map () ...). B—PAMEA
MEAVENSEE R NERE iter O B, BXRFZX LR XFEALE A TIHEE A —
Yot Iy o AR AT S0, B AT A iter () 8303 A OB L. for iBMEN
W B S AL PR LE AT, O — Al I ) R iy 24 28 B ORTEAR IR DRAF R8s . S Witerator . sequence
PA K generator

iterator -- KA K FR —EABEIRRMA . EREPFMEREN _next__ O 7k (BCHHEHNE
B next () FFBAREGF I SEA LTS % stopIteration fd. XMk
REXF R BIRTCRER, HEHAHE __next__ () HEHSTRHKEIK Stoplteration St . %
RADHRA __iter () JIIEMRIRMIZENARXT R B &, MR t2 A4, Wl
T HA R GBI e — R Z W BISNE AR 2 2 W R . 2
X (B List) EAREERIIAEA iter O BMEEURTE for JRERP AT MRS A — PRIk
At QPRAEIOTE DL ARs 10 2 AUAR I 22 3R [0l 2 Bk AU AR e R Y ] — s U 4, A
EAMB R EE R

W25 B & typeiter,

key function -- SpR% FH PR KRR B BR 40, 2 BEAS AR ol 1 T HE P B HFOLBOE R TR X4 BilAn, Locale.
strxfrm () AT A T ERE KIS 29 E T HEF 8 -

Python H A ¥ 2 T H# o vF 1 4 o BOR 45 8 e R W HEAL 8040 21 05 50 K 46 min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapqg.nlargest () PA K
itertools.groupby (),
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B E—NMBEEECE 2R 7. B, str.lower () JFYER AHEZME K/ NGHEFF R RS H4b,
SRR BT SS 1ambda FhHORAIE, 40 lanbda r: (r[0], r[2]). i&H operator iR
LT =AM A SRS attrgetter (). itemgetter () Ml methodcaller (). i5&H WHHT
— T PASKE B RN ) B pR £ s 191

keyword argument -- o3t =S8 £ Wargument,
lambda (i —A> i lexpression 14 BUP) 2 PR R %L, FRIBNSAET R BT BOR(E. B2 lambda 55 F)VE N

lambda [parameters]: expression
LBYL “Jefif JGBkER” M T . XU S 5 XA SAEdE T IR ) sl e 2w e Ak A w25 . 1k
WA EAFP J7 UG A HE, RS R R 1 £ 1)

L LAY, LBYL RS FE “&F” Ml “BRIR” Z R A F 5w K. filhn, DAY if
key in mapping: return mappinglkey] FJREH T7ER A ERAIEZ G HANLAE N mapping %I
T key T Hi 5 o XA ) AT JE B 60 EAFP 5 2R g dk .

list -- 51| Python B [ —Fsequence, BIRH AHIFR, (A RMIT HALE S P r9Zdlm 80L&, WA
Vi TTR WIS R O(1).,

list comprehension -- 5| 4b H— A7 51 v i e A 8RR 43 0 R Ok ] 45 SR 5 R — P R B H A
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥HEK—70
H) 255 Ju AR oS SRR BN AR E (0x.) AR Hob if AR AR, AR A g
range (256) HFHIFTA LRI PALIE.

loader -- MRS TTMBRIIIXT S . BUHE L 440 Lload_module () B . EkEREE h—Afinder
R, RS0 PEP 302, X} Tabstract base class A2, importlib.abc.Loader,

magic method -- AR Jjid: special method W)AEIE 2R XA

mapping -- Wit —FPSCRHE AR IFSLIL T Mapping & MutableMapping HlIREIE T FrlE T A2
PNFE, RN RH T35 dict, collections.defaultdict, collections.OrderedDict
PAJ collections.Counter,

meta path finder -- JCPEIEEREY sys.meta_path WIEZRTIR B finder, JCEARE 2SS path entry finders
AT R A

& A importlib.abc.MetaPathFinder T EICEAEE TR as T LI HYE,

metaclass -- 65 P OISR, Ji WAL KFIAEIIE, TERAIET A=A S5
SR 02, JCHBA- T IR G B 2 AR 2 BB MBRINSTBL. Python R4 812 A 7E T 77 DA€
1 . KA PUIGE N SO TR, (MUY, 62K BT LAy
F. UNCHN T BT . LA, BB S, SR, PRI ES .
21152 I, metaclasses .

method Jjii {EANFRE LHIRRE. ARAEZIRA LB — DR IER I, 7 ik pRECEPIN G A S
B—"argument G M2 N self). 5 W function Fnested scope.,

method resolution order - Jj KRBT 7 VAT U7 B 16 45 10 5y AT BEA FEO LTV .
A Python 2.3 JyyAMRATINUT T E 2.3 HUE Python AT BT FI A X LR .

module BSblt St Python (FS—FIALSUALL. 4 HIHLEUAT I L) @ 44 5518], 76045 FE4 Python X4
BB R 3@ 1 importing $AFHCN#F) Python Hr.,
Y Wpackage.,

module spec -- BiJu R — A~ dr 2 28], Hd & T s B g4 X 3 AF E. & importlib.
machinery.ModuleSpec LA,

MRO Z: lLmethod resolution order
mutable -- W2 WXL ATEH 1d () CREFEDE G OL N SR HBUE . 535S Wimmutable,
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named tuple -- 508 ARiE “H4 04" TH%?EHQU?EEQE HHIL AR ARG | SR RE i 24 P
PR DT MR IR B . AR R I Bl A mT BEI AT A

AUeNERMETRAICH, Wi tine.localtime () Ml os.stat () WRENE. 75 —05 2

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

e H 4 O R P B (BN BB ). At , B ST IE nl il R e U tuple QR I E L
AFRFEBR AR AR . XM AT LS, siE i L) %l collections . namedtuple ()
Bl e RO IR ST T4 5 5 BB A e A AN

namespace -- fif 4230 4 2 AR AL RN . fr =B RE. SRANER, AR iRE
i 2] (FEITYEZ ) o 4 23 [ L B Ik i 4 oh R SRl BN, % builtins.open 5
os.open () Al 4 H W 25 AR IR 4. fir 44 25 1) 38 1o BH i A B S BRIRAS R BSOR 35 B B 5
ﬂiﬁﬁﬂﬂf’ﬁf‘@ 4N, random.seed () jﬁltertools islice ( Lﬁ"ﬁ{%%@%Tﬁﬁ“@’ﬁlﬂz
B random 5 itertools i HISLELT .

namespace package -- iy #4755 {0 PEP 420 75 | A p)—F (U 1 T i B i package , fiv4a =5 A1 AL T A
AEAEFoRY), HAlid Ty s\ Gregular package N[E, PEAEATEA _init__.py 3CfF.

55 8] 2 Wmodule

nested scope -- ik E IR 75— SGER NG HASEIRE S . BN, TE75— A%z e LR T PAG |
GIE D T P =s i & (b EININ Xﬂlﬂ?ﬁxﬁlﬁ'ﬁﬁﬂ&k@?ﬁ%& JE A B S A2 R T I 2 E
M. KO, 2RZEENERENER T2 R4 %500 . #id nonlocal KEFA RIFEAINZEA
b8

new-style class -- iR X1 H 5i O8N T A XL 2L BT IHFRIE AE 5581 Python kitAs v, KA =X
FKAENE ] Python i o8 RIGHEE, HIA0__slots__  ffikfF. FHE/EM . _getattribute_ ().
R EMER ST

object -- Xt R ALATHARES (BMESE) PAKTUE XATh () HEdE. object 2T new-style class [f)
IZHSA .

package -- £ —Ff ] 4 FARLERL IS M 5 Y Python module. MFeA LG, W2WH __path_ J&
1A Python A5k,

Y52 W regular package Fnamespace package.

parameter - J5% funciion (S79%) 7 G456k , 48 BT DIBESERY A argument (SAE 26y
WE, 2M%%). ALAES:
* positional-or-keyword : (LB KT, T8 — DA DMERE E A4 2 AT AVE R < 42 i A%
ARJSES: . KeBANTES AL, BIAIRTE R foo I bar:

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

* positional-only: {LFRAIE, € —A HBEHALEE AR SE. Python Hilfy & AR EITE 21
A (gt N E K %&ﬁﬁ[‘ﬁuﬁﬁ// (Hetmabs () ).

o keyword-only: {{FRREET:, F5&E A~ HABE REFAE AN SE SR FIES ] 7E R L
FE L ESH) R & BN A B S 8 EEZ N AR B S 2 ii—A * K X, FlnF
TR kw_onlyl FI 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): ... ‘

o var-keyword: T]7AECEETE F5E AT DARIME AR TS0 (MEInfE HALE S E 32 00
FBHRZIG). XFIESELAERSAMEIME ** Kw L, i EwEe) kwargs.
TEZ: ] AR g8 P RE RS EL, AT DK HEEEmT BE S 4038 i BRIAE -
& Wargument RiIEFEFKH . SEEESH X AT H)E LA S, inspect .Parameter 3%, function —
A% PEP 362.
path entry -- Y4 A 11 import path " —ANBPALE, 2 Apath based finder ] R IR T AR,
path entry finder -- J%42 A D #8S F—A[ AR 20 sys . path_hooks (RBfipath entry hook) & [8] ) finder
W5 BRI T path entry g AiARHE .
5% importlib.abc.PathEntryFinder DA T #BKIEA D EIRA I SLIAA T

path entry hook -- J& £ A D81 —Fh Al W FIXT S, TERITE AT & R AR path entry H RIS DL T REAS
H sys.path_hook %R [E—A path entry finder,

path based finder -- J£ TV MR ES BRAM—Fp Uik 12 &3R5, AIHE—Nimport path AT FRATS

path-like object -- JiIERX R T XM RGBS . BB E T PUE N FRBEN str 80
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 -- {85y MK — a4 AR A H SR NSRS (BRTREAFRCT —A> zip SUPFN) , BLpE SO
PEP 420,

positional argument -- {3\ 5% 2 llargument .

provisional AP -- #5 APY 77 APL 24504 R HERRAEAR M 2 1) ) ) AR A PEORUEZ SR I A . R
RMRIL A A S PAERUE, (HREHGARCEE, ol n] BEAEA% OIT B35 1 A E 1 Dl
THATRGAARAR Y (B EARER %R D) o WMEOR A SR I T - (UE APTHONAZ 1
R TR B EE LR R B 1 A B A R RE X A

BP0 APT KL, S ARSI S IR JE MR 587 — AT AR A Rl A A B R
ESRNINi v ive=an Ry ISP EEH) 15 SN
XA R SO VEARIE PEHF SR 3E, AN 2 TR0 BRI PE R BRI T IR . 315 UL PEP 411,
provisional package -- #[ 5 0 S Il provisional API,
Pythor‘j};;%og;ythgn;;ix KA (XA FAERA 3 B RATR & TS R T B 1) . AR
Wi 5N “Py3k”,

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 -- ROE# B8 —UARUS M BRI PR, R ABCHRAY 42 R A Y2 b SCROFENS 2 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|50 X4 EX 095 HECE . 24— DXZ095 | HHEE A, 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 -- WL (L5 8 Wpackage, BIIAEAH—4 _init_ .py SUFHER.
%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 -- JE5I —ffiiterable, ESFREE __getitem () REFATT VR BERG TR R TR T
o LT —AREFHREER __len_ () Jrik. WERFFIRAA list, str, tuple flbytes.
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 () RAHMEHIY L O ASRAL.

single dispatch -- ¥io3jik —Fhgeneric function 73JRIE, HEHRET BNSEARIRBR L) .

slice -- YJ i &5 HAL S T R sequence B—EB NS U R @lat  H FARbRic R any, 7 11 P4
JIALE B4 TEmIET, flill variable_name[1:3:5]. F4EE (Fin) FRICERZMEH slice X}
%,

special method -- }§5% )5k —Fi Python [RaCi Ik, HIRM A FEB PATHE & BAEOTIATIN AR 45 . X
MBI A FRIE AT 2k o FERTT AR SRS WL specialnames.,
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statement -- {54y HAERFE (—AMUES <) BN, — BRI A DAE —expression BUEANHEAT
KHEFIEER, Bl if. while 5 for.

text encoding -- SCAZHRY I TFf Unicode 545 5 4 it 0 747 FR IR A % -

text file -- LA LA —FHAENSIES st K4 file object . T SCAR SCAASEBR K& 1 ) — NI ) 737 1 B0E
T B sk Bext encoding. SCAR U FAFEASCAEE ("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 -- 5 '3 4F il HREAW = MESNGES (V) SFBRG1S (C) BWFAEH. ENTED6E
ESHREE M5 SRR TR A2, BR2EZMAL. ENARFRETFR RN EE R
SRS RS SANG S, IF BT AR AT o T S R RAT , 7RSS SURY A7 £ IR B4 A

type -- J_M R F e E—A Python ¥4 )8 TH AR BARTGEAA —FERL, THEXRAER, [TpA
PR'ER __class__ &M, di2id type (obj) KIKEL.

type alias -- JERUMH, — A IAUA[R] A, BT sURIEIRBURE 4R E IR IRAT o
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

] DA B Ry e

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 -- RBIBLUR annotarion JyAs . ZEJ@ME. RENIE S B0R [BHE S E T 288

R R T AR, Python ARNEOREEME, (HH A ESRA M THEME, T8 IDE SEE
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 Hl#it47 — PP ORI 73, RPA R IFA S EIR AR TE5 AR 8 . Unix f1745
WZE "\n'. Windows [JZAE "\r\n' PAMIHA Macintosh [{Z)E '\r'. = PEP 278 fil PEP 3116
Flbytes.splitlines () [ fE¥ £ HELH.

variable annotation -- ZF Hibii: X & B B M annotation
TEAREAR s BRI, 8 T3k LA

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 AR TEYA YN R RE I annassign —7
5 function annotation, PEP 484 F1 PEP 526, H 3t B EEA 144k

virtual environment -- JEHULEREE — R ST BIME 2 6 B HOEFTIERES, A Python FI P I FiL L FF 2 2245 il
F+2% Python 43 % it 2 T4 8l — 246 LIz 4TI HAb Python W FRHF 19T H .

HZN venv,

virtual machine -- JE#IBL — & 5¢ 2 o B 2 LT EAL. Python FE ML T AT 7 15 A5 g B8 48 T A2 1
H)bytecode.

Zen of Python -- Python 2 #f %1/ i Python 311 M 5452, A THM S HXMIES . A HIEN
HAAERL H PR AT P A" import this”,
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APPENDIX B

i A

IXBESCRYAE A H reStructured Text JJE3CRY, | Sphinx  (—~% 724 Python SCRY 5 Y SCRY A s ) BIEE.

AR SRS BT L RURE R TF S 52 42 ph B I 56 Y, XA Python 42 B, WUREAES Sk, i
reporting-bugs T AEUINAZ: 5. A BAIN YL B 76 1

RN it -
* Fred L. Drake, Jr., @3 7 H 354 Python SCRYR T HEE, DAKIRE T HEH 21 30RY;
e Docutils #40, W H , Al T reStructuredText A Z A Docutils #4245
e Fredrik Lundh, Sphinx M ftli[#¥] Alternative Python Reference T H H13%45 TR £ {F-mhAH .

B.1 Python T8y Rk

AR Z %} Python i, Python FifE &l Python SCRYA Tk A, B Python JELHS & 7 Misc/ACKS SC{431)
TR TR

5T Python K ARITTR, Python A5 T HILHH (SR - WA 1!
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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 FiF PYTHON 3.7.7 ity PSF #FE[fHiY

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

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

3.7.7 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 3.7.7 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2020 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.7.7 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 3.7.7 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
3.7.7.

4. PSF is making Python 3.7.7 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 3.7.7 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.7.7
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.

—OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.7.7, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach.
—of
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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 3.7.7, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 ) BEOPEN.COM #F ] ipi{

BEOPEN PYTHON JT- 58 A MR 1 i

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

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

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.
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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 F§F PYTHON 1.6.1 ) CNRI o] #i¥

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

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

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

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

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

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

This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in

(Fotakss)
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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 FF PYTHON 0.9.0 E 1.2 5 CWI ¥ a]HpiX

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 #WUWFR I fFa9F ok 5055
AT 2 Python AT 5 =y BOPHI VT RIBOIIT AL, Wi R A e FLRIE A K

C.3.1 Mersenne Twister

_random IR E E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 25 11X,
. PN 2RI e iR (FR):

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

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

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

Redistribution and use in source and binary forms, with or without
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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 Ml getaddrinfo () fll getnameinfo () M%L, XL EIRMSZE WIDE I H (http:/www.
wide.ad.jp/) BRSO

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
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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 and asyncore HHADE DL EH:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

C.3.4 Cookie &1

http.cookies Bl & PLFFEHA:

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
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
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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 HITIEER

trace BHE S PAT R

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

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

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND

(Rt

62 Appendix C. FHsEF0¥Fa[iE




Python Setup and Usage, A% 3.7.7

(£ 50

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 = 2= AH

xmlrpc.client FEHVEL A PAR ARH:

The XML-RPC client interface is

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

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

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

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll B EHLATHEM:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
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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 BHKT kqueue Y AL & AR A RA:

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 34 { Marek Majkowski’ %f Dan Bernstein [ SipHash24 Sk 528 . BAS AR E:

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

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
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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/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod and dtoa

Python/dtoa.c UL T CiEF 1Y dtoa Fl strtod pRi%k, TR C 1B WSO B FAFER T4, %
A4y David M. Gay [#)[5]44 SCH-IRA T, 2477 7] A http://www.netlib.org/fp/ T #%. 2009 4E 3 1 16 H &%
) SR ST 5 AT BOBURA 1 7 P I

/**************************k*k******~k******************************

*

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

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

* % o

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

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY . IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

* % o

*

*

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

C.3.12 OpenSSL

WRBVERG AT, W hashlib, posix, ssl1, crypt BIH{fi ] OpenSSL FEk$Emthfg. MAh, EHT
Python ] Windows Fl Mac OS X ¢ #2J7 7] R 4.4 OpenSSL FER#E D1, Jir ATE AL .51 ) T OpenSSL 7]
HER$E DL

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.

Qi3]
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See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Lo R S T S RS N IS S N S SN S SN SN S SN S S S N S T TS T S S S T R N T N S N S N .

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-core@openssl.org.

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

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

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

*

*/

Original SSLeay License

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

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

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

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

the code are not to be removed.

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

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

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

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

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

Lo I R S S SR S N . N S N S S S S S ST N S S TS T S S N S S A N N N S N N
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* 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

BRAEBE —-with-system—expat BUHE THHE, 50 pyexpat §ARIE & expat JHHIFE DA EHY:

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 NONINEFRINGEMENT.
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

BRARMN ——with-system-1ibffi WU THE, BN _ctypes ¥ HN et libffi JHEHE DIH )

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

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the

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

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

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
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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

PR ARG EARFIRY 20ib AR IH M ok A, W 55 zlib PSR 8 DR 2 1ib 37 J&:

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 M F ML BLEL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code 1is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

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

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
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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

FrdEfi ] ——with-system-libmpdec ¥ THE, N _decimal BiHHlE H 17 libmpdec FEA)#5 V1Y
A

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. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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Python 53 SCHY:

Copyright © 2001-2020 Python Software Foundation. {48 TG+ H]

AU © 2000 BeOpen.com., {38 TG AUH

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