The Python/C API
J1)—X 2.6.2

Guido van Rossum
Fred L. Drake, Jr., editor

20114 01 H 23 H

Python Software Foundation
Email: docs@python.org






BSE
5.1
5.2
53
5.4
55
5.6
5.7
5.8

B6E
6.1
6.2
6.3

L ic

AVIN=FT7740 ..
F7vz7 b BELXOSRAT VL
WA .
Python DM &DIAZR . . . ... ...
T8y ZHRE IV F (Debugging Builds) . . . .

BELNILLAY
ZRAU Vb

BN
L
SIS OBEE

d—7« )7 4B

FRV—F 4 VAT AL —F VT4 .

SATLEBC. .
JawAME ..
EY2a—)lDimport . . . ... ... ...
7 — % #41{t, (data marshalling) D ¥ K —

SIBDEREMEDORESE . .. .. ...
P EZ IO N R 5V | 7
Y72V 7¥ay .

HWRA TS 7 5LV (abstract objects layer)

F 7Y =7 7"k a)l (object protocol) .
BER 7°a b 2)L (number protocol) . . . .
> —/r v AW 7|k a)L (sequence protocol)

O B~ W W

12
13

15

21

23
30
32



6.4 ~v 7870 b a)b (mapping protocol) . . . ... 70

6.5 A T7L—=%70 ka2l (iterator protocol) . . . . . ... 72
6.6 HNw Tz eTaba 73
FT7E BRATI 1Y N (concrete object) L 1 75
7.1 FEARF 7Y =7 b (fundamental object) . . . . . ... ... 75
7.2 FAEWRA 7Y =7 b (numeric object) . . ... .. 77
73 = VALXT7Y x| (sequenceobject) . . .. ... ..., 85
74 =y 7MIF 7Y 27 b (mappingobject) . . .. ... ... 121
75 ZOMDFTI T L 125
B 8E FJHAL (initialization). #&74LIE (finalization), XL v K 145
8.1 AL v FNIRRE (thread state) & 7' @ — N)L A % 71 ¥ 1 v 7 (global inter-
preterlock) . . . . ... 151
82 7u77A)& L —2R (profiling and tracing) . . . . . .. ... ... .. 159
83 mE% T /Ny YA — I (advanced debugger support) . . . . . .. .. .. 160
B9E AXEUERE 163
T 163
02 RAREBEVA VI T I —A . .. i 164
03 B . 166
FI10E ATV 1V hEZEYIR—B (object implementation support) 167
101 A7¥ =27 bee—7RICXEIVMMARTS . ... 000 167
102 @A 7Y = 7 PG (common object structure) . . .. ... L. L. 169
103 AT 27 b 174
104 Bl 72 =7 MR ..o 196
105 ~y 7RA 7Y 7 PRS0 198
106 =7 VAX7Y =7 MG ..o 199
107 Ny 7 74 7Y =7 MG (buffer object structure) . . . ... ... L. 200
10.8 fEBRSEAR—YaL 7y avzd R —rT2 ... L. 202
B1NE CORFIAYMIDNT 205
B 128 WRE—E (BINE) 207
i KA S 209
MEBECDORF LAY RMIDONT 219
B.1 Python F¥a XY bFHEERE ... ... .. ... ... ... 219
£ #% C EHistory and License 221
C.1 Python DFESE . . . . . .. 221
C.2  Terms and conditions for accessing or otherwise using Python . . . . . . . . 223

C.3 Licenses and Acknowledgements for Incorporated Software . . . . . .. .. 226




fF #% D ZCopyright 237

e 239







The Python/C API, ') ') —X 2.6.2

Release 2.6
Date 2011 4F 01 H 23 H

D2 =aT7)NVTlE, IEEY 2= Z2FHE WD Python A ¥ ¥ 7V ¥ %7 7V r— a
VICHDIAATZD L7z C/IC++ 70 7 7 wFIHTE S APL IZDO W TIERTWL X T,
extending-index \3YLIRE Y 2 — NV 2 HE S BEO—RINZILE D) TLIZOoWTEIB L T FE
T, API OFEE TIFFEAL TR wD T, ZORXF 2 XY PP SR 9,







iE U &I

Python D7 7'V r—> av7u /7 <vMA ¥ 7 = —A (Application Programmer’s Inter-
face, API) (X, Python £ ¥ & 7'V ZICXNT HERA 2L NIV TD 7T 7 AFEZ C P C++
D7u 772l L CnuE T, 20 APHTHEE C++ 256 bR LI IFIHTE S
DTTH, RN HICT 5 7281 Python/C API £ 40 6T 9, RARNICHE
%5 ODOHMNY S, Python/C API WS E T, I3, FEMED IREY 21—
JU (extention module) ., § 724 %H Python £ ¥ ¥ 7'V ¥ ZHiikT % C THEIPN/ZEY 2 —
NEGRT S, LI HNTT, B, X O KREEIZ 7 7Y 77— 3 VAT Python %
LR (component) & LTHIHT 2 E W) HINTT; 2T 7=y 713, —IIZIET
7 r—3 a v ~® Python DHLDIAA (embedding) LW E T, JAREY 2 — IVDIERK
FHE D2 ) T u AT, “FiEH (cookbook)” 77 7R —FTH F  FEBT
EFET, FEZHIBEFITHEMLL TSN Y — AL db W0 20dbh £T, —H, D
77— a v A~®D Python DHLDIAAIX, Python 23T E TH 6 F LK 5 f7b T
EFE LD, BETEY 2 —VOERICHR 2 L PP E#ETT,

% { @ API Bi%il%. Python DI DAL TH 20 40RTH 20 ICBb IR ET; &
I3\ 2, Python ZHDIAATWRIZEAEDT 7V r— a i, FKRHCHEDOIARE
Pa— VO RMETIMENEL S LR B TL k) D6, Python ZFEFRICT SV —
P a VICHIDIAATHABENHEREY 2 — LDOFEZHICHE L ZoTEBLDIF I 0wEZ
FEBWET,

11 >V JI—KT7 7414

Python/C API % fifi 9 7 & Ic iz, B, BB IO 7 0L TOEREZA Y 7 L—F
T2k, LT ofT:

#include "Python.h"
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ZY—Ra—FiIcEd L 9, Zofrreidibd % &, BHE~NY S <stdio.h>,
<string.h>, <errno.h>, <limits.h>, <stdlib.h> % (b)) A ¥ 7L —F L
9, AT ALITE 5T, Python DEFEL T2 7 7ut vy YiEEOMERE~N v 5712
WAEZE T THHEEDH 2 DT, Python.h ZMEDEHEN Y 77 7 4 )L X D HHETIZA
YIN—FLTLEI W,

Python.h TEEI N TV 5, 21— 6 HZ 24014 T (Python.h 234 7 )L—F L Tw
HIEHE~N y S OHHNIRE £9) I2iE, BT py £k _Ppy 2Iff & £9, _pPy T
15 ¥ % 4417l Python EEETHEMEH T2 720 DARTT, IRIREY 2 — VOEFIIfH-> T
7D FH A, BEERDO X VNITIEPRIEADOBIEXTEINEH D FHEA,

BE: APLOL—HZ, Py ® _pPy CHEIANZERT 2 LI % a— FaihicEo
TR A, 2o a—Fzib AZ2RALI ¥/ D ’KD Python D/N—2 2 T
MU AHIBERSIN T, 2—FOHVa— FonEzE) T3 EERH b 7,

~y & 774 v B E Python I S e SN S R 2 -3 (S
ES Unix T & prefix/include/pythonversion/ B X U
exec_prefix/include/pythonversion/ WE»N F 7, prefix &
exec_prefix ¥ Python Z E )V F T 3FED configure A7) 7 MIZH 27285 X
FIZRIG L. version 1% sys.version[:3] IZXIHL £9, Windows Tld, ~v %
prefix/include ICEDPNE T, prefix FA YA P—FICHELLA VA =)L
T4LV7 FUTYT,

Ny F AL I N—=FTBIE, NI DASTT 4L 7 bYW DT4 L7 B DY
AR 2, av L IR VI N—=F 7 7 A NEREBET LD NRICANE T, B
T4 L7 MY %RY—F RNRIZANT, #include <pythonX.Y/Python.h> DX I I
LTI RDFEBA ;prefix ND T T v b 74— LITHKFEL e\ o~y 513, exec_prefix
P77y b7 A—MEED Ny T HZA VIV —FLT0EDT, 2Dk LifElE2fT
JEEBDT T b7 A =L TOENLN R TELL AR ET,

APL 3T RTCCEBHERZHOTERL TVETH, v ¥ 774V I RA Vb %
extern "C" CHUICESLTWADT, C++ 2—HiF, TADMED %L C++D2 56
API ZRHCTE A Z LIcR O IET T,

12 A7V 7 b BELUSRAT VS

Python/C API B9%tix. pPyobjects Blo—o2D LD ERVEEFFL T, DRl
k. fEED Python & 7 = 7 b 2 RBLT 2 ~EW (opaque) % 7 —F ~AD KA 5T
9, Python 55ElZ, &2TD Python & 7Y = 7 M IZIZ & A EDIRDE B Z XA, A a—
7HIH (scope rule), FIHIE L) CTHRERICHWE T, ZEAELTD Python 4+ 7Y =7
Xt — 7 (heap) LICEDPNET: 2D7®, PyObject MDA 7Y =7 M, HEELE
(automatic) & L CTHFIVELIE (static) & LTHESFSTE EFXA, PyObject« MDRA v
FEMDAEZTEET, ME—opIstE, WA 7 27 P T HA 727 MIXEY

4 £1. [FUoIC
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Y (deallocate) L Cld7e &7\ DT, B IZHEED pyTypeObiject £ 7Y =7 b
WL E9,

TP Python & 7Y =7 Ml (Python BEIUT T 5) W (rype) EZMA T T (reference
count) WH N FT, H2A 727 bz, Z2DA 7P =27 FBREOFEEOL 7Y 27
o> (B ZNREEEL, VA b, 2= PEEREE. &L Z2DMEEUT DOV TR types TR L
TVLEDNZRELET, KCALGNTLARRICOVWTIE, A7 aBfFHEL T, b5
F7 2 P BRZEORNE PRGN FE T H 21X, PyList_Check (a) l&. a TH
IN/A 7Y 27 FD3Python YA MDD EZ (DOZDEZICRY) BEZIKL £,

1.21 Z2BAT VK

O

SHORHEBEIZERD (LIFLIFIEF IR S ) XY A4 AL hwvwoT, 2|
Ay MEIEEZME T, SEA M, 5 ATV 27 M L TEREEZ 7o T
5 DME T 202 BAZ HETT, S Z2iToTwagieid, Mot 7=+ T
Holeh), 7a—rV (HD50IEENR) CERTHoD, Moo CEENICH S
Q—AWNBEREZE>T-DLET, HEA 727 bz hy v b allizs e, 20D
F7P 2T VIBREINET, ZDA TP 2 MDA 7Y 2 7 P ANDSIHB A>T
WE, oA 7227 FOSBAT LV MEIT VA PINET, 77U XY DR,
b4 7Y 27 bOSAT v b3 RIR S L, SEEZOL TP 27 DRI NG,
EVOBBIUBEEET, (E)FTHRL, AVZZRLHHIA 7V 27 MZow
THIEDH D 97, BURTIX, MR b L T, ) A7 v M, #ICHR
W72 ) HFTEIESINE T, BHFDHETIE, Py _INCREF () TAH 7Y 27 FoslE%E 1
A7 YR ML, Py_DECREF () T1 727 YXYFLET, Py_DECREF () ¥7 1l
incref £ D b2 DTS, L) DIE, Py DECREF () ¥ 7 RREZMA T ¥ F23E
Qo7 E)DRFAXRT, Lot/ A 7Y 27 b7 7 a’ —4 (deallocator)
ZIENHZ R TNER 2016 TY, F7ar—% L3, 77927 FOMEERLT
W AREEERNICH BB~ DRA vy T, HEFOTF7ar —21k, ZOMBEEF 7
¥ 27 F (compound object) BITH 2 5EITIE, A 7Y 27 FHDMBDA 7Y = 7 Mkt
IT2MAT b 2T 7 ) AV TR LIRS EEDIT, ZDMDOBELR T 74 F 5
A R (finalize) WHZETL T, ATV I B3F—R"70—-F32 LD Y FXA; &
WY DL, IR AT ZEEICIX, (sizeof (Py_ssize_t) >= sizeof (charx) &1k
ELEE) Vil LAY v FoREIHELNIEYy P EEELZTDOXEY LD
MERH 056 TT, oT, ATV DA 7Y Xy MFHEMZREREICED 9,

FT 2T bANDRAL VIPBASD TR0 =D NEERETIZOVT, A7V 27D
BRAY Y R RBTAY VAV LATUERS BeDb T TES D %A, B L,
AT vV OBWA TV MR, ATV 27 PRI URTARS AR S N L FIC 1
PIN, ZOEBDA =T o T T2 L INnE T, LrLZogse, =D
DEAEZHCICHIET 20T, RSB A Y~ FRIEML XA, BHIT Y M2
i) EOEFEL &, FREOMOPDOERNA 7Y 22 F2IELTOIHIEA 7Y 22
bBF7Rr—bENBCEIICTEILICHDET, ATV 27 PISRHLT, —OT

1.2, ATV UM BELIUCSBHIVH 5
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LHlOZRB TN TV T, ZOZRBFRELEOLK LR CHMR SN0k 6, 2
A bR T LIS D FXA, STV FMRIEOBEEITFEERLD I
7% 2 BB 2SI & 13, Python 2> 5 MENHH I NIRRT Y 2 —VND CBIEUC A 7Y = 7
FEGEELTETEESTT, FOHL A A=A 40E, O Lo TosI ks 2
ZHZRAEL £,

LaLAas, kM2 BbLELT, $234 727 2 YA MpSELLEZIC, S
A EAVIVAVERETIILIES S TEL EWIDWH D T, fliofEfEds
A7z b RVARPLRBRELTLEY, BEAT Y EBTFT YAV FENTT TR
F—FrINTLEIZENEZONET, AYIEHREDIZ, o MEZHITAZ
EEDS, LELO@fEZ 5 Ef 2 9 5 2D Python 2 — FZ2MEUNH Lotz &v ) 2
LTY; Py _DECREF () 226 2 —FAlflIZHE 2 X )% a— FRADBEET 510, 1F
EAEETOBREDEBENCERZ IO IR T,

BRICBWEAT Y P 2BET 27 7 —F13, NWHOEE BI%45 Pyobject_,
PyNumber_, PySequence_, 8 XU\ PyMapping_ T E 2% oM TT, s
DEEIIFHICRVEELE 24727 VOB AT Y 2L 7YXV P LET, 21—
PR D EPBAEIC 5725 Py _DECREF () ZMEREFLERINTVET; LidWwz,
TIZOEFBIRFIHLSTL x I,

ZRAU Y~ DOFH

Python/C API D&BIBUC BT 22l A 7 » b DR 280, FiHT 21213, SHBROFEHE
(ownership of references) &£\>) BHTH £ HHTE £ T, IrARIIZRICNT 2 b DT,
F7Y 27 MINT2HDTIEH D FLA (7Y =7 MFHICHITEINT, FICHE
INTVET), HEZWO PG 1X, 20PN 257K T Py_DECREF ()
ZIPFOH &I ZH) S E2BRL T, ITAHRIIREETE, H5a3— FPEEICL->T
FiEEZE2 L, SEIZZDa— FRSERNEZ L o BRICREIZ Py _DECREF ()
% Py_XDECREF () ZWEONH L T decref T5&%E2HWFET — H 20k, Z20&E%
CEEIZa—FZENH L 72tI) ZIIEL £9, H 28508, BIBOMEOH LX) LT
SO EEZIET &, FEOH LN #7278 208 (new reference) 2154 %. LS5V FE T,
FTEMEDSTE I iz WiE, NEOH LENEZSZ B0 % (borrow) & \WWE T, fHD 75
R L TR, D T205EHD FHA,

Wiz, HHEBFNHLT, 56472 27 F~NOSHZ PO S5 BB IERIC
X, oM BBt 7Y 2 7 P ADS e BHED (steal) By &L £ ) TR
Landh £,

SEBERD L3, BEICB2IELLL I, 2IRBOFTEENZ OB -7 LK
E L, BEEOMNHELIIICIIFEERI R B2 E0w) 2 TYT, SHE2EARS B
BIFEAEDD FXA; FINELTEISAISNTWEDIEZ, PyList_SetItem() &
PyTuple_SetItem() T, INHIET—7 VAW ANSEBRIINT 22 M2 EAD
FT (2L, BEOAZLDY 7L ) A FDOSIRIZEARD LA, Z1o DR
. VAT PV OHICHIERENTA 7Y 27 b2 AN TOL BOKERN I E

6 £1. [FUoIC
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EHZLPTL T30, 2EZEANS X5 IS E T Mz, (1, 2,
"three") EWIH Y T NEZERTE2a—FEUTOXIIHD) T (& D%zﬂﬁﬂﬂﬁ@
MOZLRBENTEBEEFT, b2l 0ESHZETRLED):

PyObject =*t;

t = PyTuple_New
PyTuple_SetItem
PyTuple_SetItem
PyTuple_SetItem

)

;, 0, PyInt_FromLong(1lL));

, 1, PyInt_FromLong(2L));

;, 2, PyString_ FromString("three"));

—_~ o~~~

3
t
t
t

ZZT, PyInt_FromLong () WHLWEEAZIKL, T I PyTuple_SetItem() IZ
WENE T, 2D iﬂf"ﬁé%%@ﬂ’7/i7 FEAHL 720EEIR. SRE IR
ZEOH RIS, Py INCREF () ZHFHLTH H—2DSMZIRFL TS v,

LA, PyTuple SetlItem() WEF 7NICEZ XY FT5%DD HE—D F
HBETd, TNV EBEEARER T — YWD T, PySequence_SetItem() F
PyObject_SetTtem() Zff9) & LoBHMfFREIELRINTLEVET, HFTY 7
LVDEZ AT Db D5, PyTuple SetItem() FIF Lz FHA,

FHLU <, YARAMIEZ ANLTWL 2—FiZ PyList New() & PyList SetItem() T
HIT £,

L2 LFEBRIZIE, 7Y A M Z2ERL THZ AN SBRICIE, Eido X9 AR
EAEIWERA, KOINHEDH 2B8%. Py_Buildvalue () 23 D, ik/vé:o)ﬂi
YA 7Y 27 b 75—~y 3T format string @Tﬁﬁh’i%’jb)f C DD & 41K,
TEXY, PRI, Lo fHoa—F7ay 73 LTOX)ICESHASNE T (T
F7—F vy ZIZHEE L T E9):

PyObject *tuple, =xlist;

tuple = Py_Buildvalue(" (iis)", 1, 2, "three");
list = Py_Buildvalue("[iis]", 1, 2, "three");

HEOBEICETIHD LHic, BICZHEZED 327217 08BEICHKL TIX
PyObject_SetItem() & ZDMZM I DINIE % i MW TT, %@%n\
SMAT VbR VIV RV T ERED R, S E)EY 5 S BANS &
55" DT, Ay MBET 2EIEIR L DfEeicZz b 23, HlZ X, AT 0B
526N HEEZY A PO TOHEEDfEHIZE Y P LET:

int
set_all (PyObject xtarget, PyObject xitem)
{

int i, n;

n = PyObject_Length (target);
if (n < 0)

return -1;
for (1 = 0; 1 < n; i++) |

1.2. A7V M BEXUOSELAIV N 7
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PyObject *index = PyInt_FromLong (i) ;
if (!index)
return -1;
if (PyObject_SetlItem(target, index, item) < 0)
return -1;
Py_DECREF (index) ;
}

return 0;

}

BIBORE D EDOGEICIE, RIUZDLEZD £9, ZEAEDREBICO>VWTIE, 22
LCH 2SR TIMEMENEDL L Z DRV T, 2477 T3
SR %2IRT LI %% OBEUL, 2IITWd 22O L5 2 9, Bidfb
HTT: £ D56, BEDNET A 7Y 27 FEZ DT (on the fly) BRI L5720, W
OCH LI SRIZERINIA TS 27 MW T 2—DSIRIZ 506 TT, it
T. PyObJject_GetItem() ® PySequence_GetItem() DLIHIZ, A7V =7 M
W 22 R TINH OB IZ., FicH7- sz L £9 (PO LS orE 5
22D £9),

HEZDIZ, R TSHoOmaELZ R T30 E ) 23, EOBEBZROL 77200
k5, LHRET 22 LT — BIBITOHI LI &8O BRI B E LTEL AT
Pz ORI COBRBICIFERHD D EFEA! - T, PyList GetItem() ZfioT
YA FHNDOERZGG60E, ZROFTA#FICE R F¥A — 23, FUCEEZEZFELC Y
A b5 PySequence_GetItem() (6T ZOBEBIZESHUGIEEZEDET) %
HioTHYHT &, IRENAA 7P 27 M T 52BE2EE T, DI, 645
YA ML THREROGEZEIET 2B Z2z LD X ) I L THITF 22 R L 76T,
—2F PyList_GetItem() ZfH-oTWT, b9 —DIlE PySequence_GetItem() %
fiioTWwEF,

long
sum_list (PyObject =1list)
{
int i, n;
long total = 0;
PyObject *item;

n = PyList_Size(list);
if (n < 0)
return -1; /+x YAFMTIEHRW +/
for (i = 0; 1 < n; i++) {
item = PyList_GetItem(list, 1i); /» KL ZWIET »/
if (!PyInt_Check (item)) continue; /» K TRITIUIHARIZT »/
total += PyInt_AsLong(item);
}

return total;

8 £1. [FUoIC
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long
sum_sequence (PyObject *sequence)
{
int i, n;
long total = 0;
PyObject *item;
n = PySequence_Length (sequence) ;
if (n < 0)
return -1; /+ EIOWMEV W +/

for (i = 0; i < n; i++) {
item = PySequence_GetItem(sequence, 1);
if (item == NULL)

return -1; /* Y= VATRHROH, ZTDOMDEK +/
if (PyInt_Check (item))
total += PyInt_AsLong(item);
Py_DECREF (item); /+ GetItem THHIGMEZINEET S +/
}

return total;

1.2.2 B

Python/C APL IZE W THELREH 2 FFO> 7T — Mk, pyobiject HMOMIZH WL D0 H
DEJ;12EA LT int, long, double, BL W charx E\Wwo/z, kb Co7T—4 M
TY, £/, TV 2a— L TRAL T8 ZEINET ZEICHC SN E N R T— 7
PLFLATT 2 MBI TV EEZRR L 72 ), HELROMEEGEL D
T 570G RZ W ORffioTnE T, ZnsDBITOWTIE, ZDH %) B
EEBICHHL TWE LT,

1.3 A7k

Python 7’0 7 7 < ld, FED I 7 — UM EL e & 27220 LI 28 ) B3 H » &
VA, WP L o 7Bl E, MO LHE, 20 F O LA, wvwot S
i, by L RVDA v F T YEETHEINICEELET, A ¥ 7V FEIE. AV
JPL=ANy 7 LtEbETHINEL—FICRELE T, 250, CTur <D
. L7 —F =y ZIXEIHRNITbIE R Y £ A, Python/C API D4 T DRI,
BB D F ¥ 2 X v F CHIMEICEHI DS 20 W IR D BlAV 2 58479 2 AlsetE s d D £ 9, — ik
BEEE LT, bAMEMIS D07 —IEBT 5 &, BIBIHIAN R LT BB
BT 2o EHELZ 2 TREL., =7 —5#E (error indicator) — 13 NULL ¥ 72
-1 ZBLET, WO TIE 7 —VRITE/BZREL, B3 —%2RLET,
OO THHOBEBTIIHMELR L7 —HEELZRI B, HDVFOREDMEEZIERL
720D 25DT, PyErr Occurred() CHRWIZZ I —T A M Z2TH)BERH D £,

1.3. A5 9
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BIHFRE D IR FETE R (exception state) (X, A L v FHAAZICFHE & 7z 5l HHK (per-thread
storage) N CEMINFE T (ZDREMEBIZ. ALy FE2libhwry 7 r—2 3 v Tld
70—V REEEREFR L TY), —2DALy FIZ - ODRED EE 55 HilAHF4:
L2, EEFHELTCORW, LD FT, B PyErr_Occurred() S &, 2
DREZFARSG N F T ZOBEBUIHN DA L Z2BRCiZZ oA 772 = 7 M
% 52 (borrowed reference) ZiR L, % 9 TZ\» & 21X NULL 23R L £, #IFHR
REZRET 2BABIIEL S HD T PyErr_SetString() BboEdb kM5 TW
5D, bo EHBPHED L W) BN ZRET 572D DEET, PyErr_Clear () 1264}
RS2 L E 28T, manpl/MREFERIZ, 3 20472 =7 b filstoil,
BINDfE, ZLThL—ANY 7 oD (EDFT 7Y 27 +H NULL ZHLD 13 %
). 2L DERHRIX, Python £ 7Y =7 FD sys.exc_type, sys.exc_value,
LW sys.exc_traceback LA UEKRZFSL £7; LIFWA, C & Python DFIFHRAE
BHRIZESFELCTIEH D ¥ A: Python IZE T 261044 72 =7 Fix, Python D try ..
except X TR L 7: A 7Y = 7 b2 £ T 7., C LV ORISHREE R G T
D%, WINHIMERZ sys.exc_type ZDMMICHEIET 5 X 9D FFS 9 Python
DNNA P A=FA VI TIVIDRAAL VIV —TIZEET 5 F T, FINDIBEBDN T2
L INTW» 57217 TT, Python 1.5 2> 5 1, Python TEH 7z 2 — F 2 & FISHREEE R
7 72 AT HEE LT, HRINTOTAL Y Fe—7 %kl sys.exc_info ()
K-> T0EDTHERLTSEZI W, ZOKIZ Python 2— FOFEITINTWEAL Y
FlizB T 20IMREEHRZEL £T, £, 206 of HRE/BRICNT 2772 AT
BtZ. M5 & RO (semantics) 3B I, & BN =2 Hife 5 &, 2D
BrFEITLTwB ALy FOFISHREEHRZ RAEL T, MEOH LHEIOREOHE Lo Fi 5
REHREZHERF T2 X901 E L, COLBIZKk-> T, EEZHITHZ 2B
ER-> T 48 %E EFHE T2 EThHERIINSG, fILHa—-FTL{BETH
TeNTaPIELTuET, £, FL—ANY IHNDRY v 7 7L —LTEHINTL S
F7Y 27 bBLIELIEARBEICHmEZAKS AT DZ Rl LTVwET,

— M EI E LT, & BB OB EZENH L T o2 D2 I ¢ 5 L &, I
O LEDBIBDMIN 23R L T iz Tida o3, b LIEHL Twiuf, #
DFISHREEGRITFFOH LENCEI N T LR D %A, FFOH LItoBEEE A 72 =
7 P SMOMEHEZ TRTREL, =7 —HEZIRI 2 TIRD FEAD, Kitichl
NWNETETAINEIITIHDETA — ZALI L2 TIUL, o5k SN0 ) Ofl
Nz EEELCLEV, Z7—0KRZDObDICBT 2 EEREREZK) LIk D £
9, Bz L CETHIZ, D sum_sequence () THRLTWET, BARIZH, Z
OHITIF L7 — 2N L 2RI o 2 R T 2 08035 ) £¥ A, DU DREEDH]
TlE, T7—ICRTBRIBEERICOVTRLTWET, £9. &9 L TPython TEHL DB
HELRWIHLTH 5 ) 2dic, HifiZs Python 2— FZ2/R L £9°:

def incr_item(dict, key):
try:
item = dict[key]
except KeyError:
item = 0
dict[key] = item + 1

10 £1. [FUoIC
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int

incr_item(PyObject =xdict, PyObject xkey)

{
/% Py_XDECREF MICE&TDA 7Y =7 % NULL THIHL </
PyObject *item = NULL, +*const_one = NULL, *incremented_item = NULL;
int rv = -1; /+ ROEOWIIEZ -1 (RE) ICRELTEL «/

item = PyObject_GetItem(dict, key);
if (item == NULL) {
/% KeyError TC\FZUBE: x/
if (!PyErr_ExceptionMatches (PyExc_KeyError))
goto error;

Jx LT —%Mro7Z LT (clear) LTE¥uazflid: «/
PyErr_Clear();
item = PyInt_FromLong (0L);
if (item == NULL)
goto error;

}
const_one = PyInt_FromLong (1L);

if (const_one == NULL)
goto error;

incremented_item = PyNumber_Add(item, const_one);
if (incremented_item == NULL)
goto error;

if (PyObject_SetItem(dict, key, incremented_item) < 0)
goto error;

rv = 0; /+ 9F VoG s «/

/x BIAR 2 — Fichi +/

error:

/x L THRBL THibN 2R —F «/

/% NULL ZZWL T a55I3ET 57012 Py _XDECREF () Z{H9) */
Py_XDECREF (item) ;

Py_XDECREF (const_one) ;

Py_XDECREF (incremented_item);

return rv; /+ L7—7%6 -1 . BhEs 0 «/
}

Al ZOHNE C T goto X% BEIODHEEFTRLTVETR! 20T, FE
DEIN % PR 2 72 DI PyErr_ExceptionMatches () 8 X PyErr Clear () %
E%@i#%%tfwi?oit\%ﬁ%%%ofméﬁﬁf\@ﬁNwLm&%#%
NS DEEETE7OIC Py _XDECREF () Z2EIHIDLRLTWET (BI5HAIC
PXT BB T VRS ZEITHERL T EI Y, Py DECREF () I NULL ZIRIcH{bT &

3. Aok 11
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79valET), IELLEEIRS7-0I121F, ITEEZR HOSHRZ2RE 727002
# % NULL THIIIML S 2 2 LD EETT; HERIC, oL DRV EZERT HERICIE
iz -1 (R T L TB W T, REBEDBIBIFOHL T L o BAICDA 0
(BRI ICEREL £,

1.4 Python DiE&HiAH

Python £ % 7'V % D DIAARZITI N (OHDIFIAREY 2 — L DOFEE FOXHR) H¥51C
2R S B ¥ X 71X, Python 4 ¥ % 7'V ¥ OHIHALALEE (initialization),
Z L TEZ 5 & TAEE (finalization) T, A ¥ ¥ 7V Y DIZ LA EDKEEIR, A ¥ %
7)) 8 DfdEE LMEZF A, RGO LAIE 21T ) BI%UE py_Tnitialize ()
TY, COBBER—FERDEL 2 —A06%5T7—7VEERL, LHEHEEY
2—)V__builtin_ ,_ main__, sys, 8L WX exceptions ZEHKL 9, £/, €
Y a—IRE/S R (sys.path) DL HITVWE T, Py _Tnitialize () OHTIE, «
A7 7 b ADEIE) A T (script argument list, sys.argv D Z &) ZiEL FHA, Z
DEBDIERIZFEITI NS Python 2 — FHRTRE LS| Py _Tnitialize () IZHEWT
PySys_SetArgv (argc, argv) ZMEOH U CTHI/RIICHRE L 21Ul h XA,

FEAEDY AT LTIE (FFIZ Unix & Windows (&, R3O TICE L DIZ L £ 92,
Py_Initialize () (3ME#ED Python 4 ¥ ¥ 7)) & FEITIBA DG AN T 2 HEERS R IC
FS\ T, Python D7 4 77 Y H3 Python £ ¥ ¥ 7"V ¥ EITHEHAD & DR A TR
D5 EVIHRED PICEY 22— WRRSZAZHELET, LD IOREBETIE, >
av Y PSR BEEEE pATH) LICH D572 python & W KEIDFEIT7 74 )V
DEIPNTVET AL 7 F)DBT 4 L7 FUDPSDHNT, 1lib/pythonX.Y &9
LHIDT 4 L7 Y REEL T,

Bl 21, Python FEfTIEH2DY /usr/local/bin/python THO»->% LT 3 &
Py_Initialize () &7A4 77 VUd /usr/local/lib/pythonX.Y IZH DD D ER
FLET, (FHBITIE, TONRRIE“7 4 — NNy 7 (fallback)” DI A 75 VBT H
D. python 23PATH EiZhWEAIbNE T, ) 21— (L PYTHONHOME % #XET %
ETIZOEEREA =T A4 F LD, PYTHONPATH ZiX&EL CEMD T4 L7 F Y
ZEMEEY 2 — VR ANZADHENHA LD TE X T, HMOIARZITI T 7Y r— 3
Y TClE., Py_Initialize() ZWO'HT BIICPy_SetProgramName (file) ZIEON
HyZeo, FHROMBZBETEET, COHDIAAT PV — a vV TOREIFMK
A& L CPYTHONHOME TH =74 FTE, FHEDEY 2 — VIR S A DRI IZDIAT &
L C PYTHONPATH MFAIN D THEEL T LIV, 77V r—2avyTEY 22—
IR NS A Z5E Il L 72w e 6, M IC Py_GetPath (), Py_GetPrefix (),
Py_GetExecPrefix (), 8L U Py_GetProgramFullPath () DFEEZRMLL 21T
LD FHA (TN 5 1F4 T Modules/getpath.c TERINTWVWET), 7~ FIZ,
Python %# “WIHLL 2w X9l L7z b EFd, HlZEX, 577 r—
arv TIRETERIY»SPD B L (start over) ¥ % (Py_Initialize() &b
) EIFNH IR ) X)Ll b LtEFtA, b0k, 77V 75— avy

12 £1. [FUoIC
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Python % —Hfl\#& 2 T, Python HERL 7= X €Y 2N TE 2 L)L 7zvedd
LNE¥A, Py Finalize() Zflio &, 29 L7MHEZEHTEET, £/, B
Py_TsInitialized() (&, Python DSBIEMIHLIFADIREICH 255G ICEZIKL £
T, TNSDEEIZOVWTDOI SR 5 EMRIZ. BOFETHHL T, Py _Finalize ()
23Python £ % 7°) Z ICHER I N2 THOXAEY ZFRT T TIEBRW 2 EITHERL
TREE 0, HlZR, BEEY 2a— Vi ko THER S N X'V 1E, BIfED & 2 AR
TELENTEEHA,

1.5 7/\v ZhREJL R (Debugging Builds)

AV TYYEPREY 2 — VI LTOBMF =y 72T 570D 2D
ZHNCLTCPythonZENV RT3 ENTEET, TN6DF v 71E, EITRICKE
BA ==~y F2ELC2HANRHD £9, DT, 774NV EFTRAPDIINTHE
A,

Python 7%y ZhREIL F DA TORERD ) A 23, Python V) — AfLAfi (source distribution)
DHD Misc/SpecialBuilds.txt ILHHET, ATV FDFL—A, XEYT
=8 DTNy I AT TVIDAL Y IL—=TDEL L7 07 74 v 7 HFHH]
BETY, K bLbNZENFIZOWTOAR, ZOHIDIKRD DERTTHIIL 7,

Ay 7Y¥% Py_DEBUG 7B Z AL Tavy X Ld3e, —MNic TFN
vy 7 ENF] Lwbitd Python 28 TE £ 9, Unix Tld, configure 2% ¥ FIC
——-with-pydebug ZiBM$ % Z &£ T, Py_DEBUG DYAXICED 7, ZDEH, B
fAIZ Python B Tld 72\ _DEBUG b AXNCAH D £9, Unix E)V FTlE, Py_DEBUG ¥
G756, a v 3L 7 ORELENIC R D £ 7,

HETHWT WA TV TNy Jofuc, UTFoEMF 2y 7 S HRE D £,
* object allocator IZ X3 28T v 7

N—H—Lav L ZIRT 28MF =y 7
BRBEEDOI, REVEPSNAIVEANDY Y VX v 2 MCxT 25 2y 7

T (dict) EBE (set) DI T B, W< Db D assertion DB, MMZ T, BHE
F 7YV Ml test_c_api() AV v FINBMINET,

7L — L2 KD, Bt F 2y 7,

s HELI N TR WLEIINT 222N 272010, REBDZ L —Y2%E
DM TR Y — TSI N x 7,

e KL )L b L — R EEIMBIANF = 7 53 VM runtime 1B I L E 7,

o XEY 7Y —7 (memory arena) D EIEIIHT 28MF =v 7
e thread ¥ 2 — VI 23817y 7 HRE

1.5. /vy ZhREJL R (Debugging Builds) 13
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CITEAINTVURWVENF 2y 75HDTL &9,

Py TRACE_REFS ZEHET5 &, ZHEHFL—AWEMNCE D £, £TD PyObject I
“OoD74—)VFEEMTEI LT, HHYOA 7Y 27 OMEREERY A L YE
Manxd, £2TOH D YT (allocation) X F L —AINF T, K TRIZ, £ TDHE-T
WAL T2 FBERINET, A VI T T4 T7TE—FTIE. AV¥7IVFICkS
XDEFTDT-NFK R ZNFT) Py_TRACE_REFS |& Py_DEBUG IZ X - CTHEERINIC G RN
%0 £9,

EDFEELWVIFEHRICTOWTIE, Python @Y — ABLAE (source distribution) O H D
Misc/SpecialBuilds.txt ZZM L T I,

14 £1. [FUoIC



BELNILLA T

COFEDBZME) L7 7 A NVE Iy 7 712H 5 Python ¥ —RAa— F2FETTEE
I, KDFHMAEPOVRDZAL VYTV ETEILEIZTERVLTL X,

NS DEBDWL O0IF5# L L COUEDRIRGL S 22 THY £9, T 55n
Al5 1 Py_eval_input & Py_file_input . Py_single_input T, BHRIS
OFEHIZ NS 25 E L TINAREEDR®RICHD £,

INSDEABDNL OB FILE« 5l HZ L2 2 LICHFEELTLE IV, FEECITR)
WEDH 2R BRED 1213, BB %5 C 7477V DFILE MEkiZ®RzZ > T TAH
FAPEDS e WH[BEMED S H B L\ 9 2 & T, EEEIC (D% < L H)Windows TlE, BINY »
JENDBIRBEL L T4 77V %) ZENAEETH D, Lo T, FILE« 5158
Python 7 ¥ % A4 LT WA 74 77V ERU 74 7721k > THERES N7 2 &3
P72 513, FHICINODBEBANETRZIT L V) ZEITHERTXRETT,

int Py_Main (int argc, char **argv)

BHEL V8 TV I DD AL 71 F L, Python ZHlAAT 70 75 LD
WKINZFHTELLHICLTCOET, arge & argv 5182 C 70277 5D main ()
BIBANEIN DD EF oK HUITERTRETT, 1Y A FPEHI NS ]
BEMEDRH 2 LV ) RICHEE TS 2 LIFHEETY, (LU, 5BV A FHLTw
D XFHNONFIIEHINERA), EDEIE sys.exit () BBANEINLEHT
L&, PINDERTA v & 7V BT LTGEIE 1. HD0IE, 518 X b3
£%07: Python 2= Y K74 Y IiZhoTwARWEAIZ 2 T,

Py_InspectFlag DXEI N TR WS, RUH O systemError HI4FH3%E
B se, COBEIT 1 ZBRTOTELLS 70 AZ exit 52 &K ZDIFTHL
723\,

int PyRun_AnyFile (FILE *fp, const char *filename)
TELD PyRun_AnyFileExFlags () D closeit % 012, flags % NULL I\Z L CTH
flifkL7zAf v %7 2 —ATT,

15
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int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags

*flags)
PELD PyRun_AnyFileExFlags () D closeit % 0 2 L THMUL L 724 % 7 = —

ATY,

int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
THLD PyRun_AnyFileExFlags () D flags % NULL \Z L CHfffb L 724 v %
7z —ATT,

int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompil-
erFlags *flags)
fo BSEEN T NA A (a2 v Y =Vl RA T & %\ i Unix KA ER) & B#ED1) &
N7 7ANVEZZML TWw57% 61X, PyRun_InteractiveLoop () DMEZIR L
¥9, 2NN DEAEIE, PyRun_SimpleFile () DFGEZRL £9, filename B3
NULL 72513, ZOBEIE7 7 ANMAE LT 22 2k,

int PyRun_SimpleString (const char *command)
TELD PyRun_SimpleStringFlags () @ PyCompilerFlags* % NULL IZ L CTH
L7z v % 7 = —ATT,

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)
_main__ &Y 2— )LD T flags IZHE> T command \Z& 4% Python ¥V — A
I—F2FTLEY, _main_ DELHFELZVHESRERINE T, EHEK
TOHEIT 0 ZBRL, NP ELIEGIE -1 2ELET, 27 —DH->T
b, BIIMERZS2 HEIEH D A, flags DEKRIZOWTIE, BBL 7,

Py_InspectFlag DSiXEI N T ARWEE, KRUMD systemError HIF 3%
492 e, ZOBBUIE 1 ZETOTIERS 7B AZ exit T5 2 LIZKZ DT TK
72E\,

int PyRun_SimpleFile (FILE *fp, const char *filename)
TEED PyRun_SimpleStringFileExFlags () D closeit % 012, flags % NULL
WL CHffbL 724 v ¥ 72— AT,

int PyRun_SimpleFileFlags (FILE *fp, const char *filename, PyCompilerFlags

*flags)
THELD PyRun_SimpleStringFileExFlags () D closeit % 0 12 L CTHf{L L

72 A V¥ 72 —ATT,

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
TEED PyRun_SimpleStringFileExFlags () ® flags % NULL 2 L THiffi{t
L7eA v Y 7 2—ATT,

int PyRun_SimpleFileExFlags (FILE *fp, const char *filename, int closeit, Py-

CompilerFlags *flags)
Similar to PyRun_SimpleStringFlags (), but the Python source

PyRun_SimpleString() EMRITWE T, Python YV —RAa—F%Z X €)
WNDLFHNTIZZ K fp D HatRIABRFE T, filename \3Z D7 7 A VDLHEIT TR
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X% D %A, closeit BYE7% 613, PyRun_SimpleFileExFlags |Z W % FR 9 Hij 12
77ANZHL £T,

int PyRun_InteractiveOne (FILE *fp, const char *filename)

TEED PyRun_InteractiveOneFlags () D flags % NULL \Z L CTHfffb L 724
v 57 7 I '_X ‘(\“3—0

int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompiler-

Flags *flags)
MG T N A ZNCBIEAT S e 7 7 A Vi &3 — DR AR R, flags I[THE-> T

FIT L £ 7, filename 73 NULL 72 51X, "222" MUb D IcfibnE 3, sys.psl
Esys.ps2 ZffioC, 2—HIc7ur 7 2R LET, ANDBIEFICETIN
72EEIF0ZBRLET, BIADBELLGAIEEZ-12BRLET, R—AXL7—0DY;
£l Python D—f & L TSI N TV 5 errcode.h A Y 7 )L—F 7 7 A VI H
51x7—a—F%RKELFEFT, (Python.hlFerrcode.h ZA4 Y7 L—FL XA,
L7235 T, BB SIXRINCA v 7= F LTI R o2\ »Z EICEEL TYL
I\, )

int PyRun_InteractiveLoop (FILE *fp, const char *filename)

TRLD PyRun_InteractiveLoopFlags () D flags % 0 2 L CHFL L 724 ~
y 7 l—ij—o

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompil-

erFlags *flags)
XEE TN A ZBEMT & 07 7 7 A4 VD26 EOF (2T % £ TEHED R HiAA

BILTLET, filename HSNULL 75 51F, "222" B3R Y IflibiE§, sys.psl

& sys.ps2 ZffioC, 2—Hic7ur 72N LE9, BOFIZET 5 & 0 ik
LETY,

struct _node* PyParser_ SimpleParseString (const char *str, int start)

TP PyRun_SimpleParseStringFlagsFilename () @ filename % NULL
2. flags %2 0 IC L CHF{LL 724 v ¥ 7 = — AT,

struct _node* PyParser_SimpleParseStringFlags (const char *str, int start,

int flags)
TElD PyRun_SimpleParseStringFlagsFilename () @ filename % NULL

WL CHMbL 724 v ¥ 7 2 — AT,

struct _node* PyParser_SimpleParseStringFlagsFilename (const char

*str, const
char *file-
name, int
start, int

flags)
Bilh & — 27 ¥ start Zfli> T str IZE& £ 45 Python ¥ — X 2 — F % flags 51 EUHES
THN—ALET, FRWICEHinfE2 a— R4 7Y 27 b 2R T 5 7012 Z DfG
R TEBTEET, a— PR 2 MRS FHlli L 2 1T 1Ud % & R wBEicfic

17
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AVASE: S

struct _node* PyParser_SimpleParseFile (FILE *fp, const char *filename, int

- start) .
TRED PyRun_SimpleParseFileFlags () D flags % 0 12 L CHffL L 72 A ~

Y7 —ATY,

struct _node* PyParser_SimpleParseFileFlags (FILE *fp, const char *file-

name, int start, int flags)
PyParser_SimpleParseStringFlagsFilename () IZITWE 923, Python

V—Aa—FZXEYHDOXFINTIE%RL fp Dot AAE T, filename 1% D
7 7 ANVDAEITR TN G RD FHA,

PyObject* PyRun_String (const char *str, int start, PyObject *globals, PyObject

*locals)
Return value: New reference.

TEED PyRun_StringFlags () D flags % NULL IZ L CTHA{L L 74 v % 7 = —
AT,

PyObject* PyRun_StringFlags (const char *str, int start, PyObject *globals, Py-

Object *locals, PyCompilerFlags *flags)
Return value: New reference.

T2 globals & locals THEIN S AV TFHFAMIEWT, str lZE £ 5 Python
V—RAaA—=F%2av {5777 flags Db ETHEITLET, T XA —F start 1%
V—RA—FZN=RAT57DIflibn NS —27 v 2BEL 7,

a— F2FT LR %Z Python 7 7Y =27 b ELTGRLET, 7203, B ¥A
L7 oI NULL %38 L £7,

PyObject* PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals,

PyObject *locals)
Return value: New reference.

TEED PyRun_FileExFlags () @ closeit % 0 \Z L. flags % NULL IZ L T Hiffi
fLLzcA v %7 2 =2 TY,

PyObject* PyRun_FileEx (FILE *fp, const char *filename, int start, PyObject *glob-

als, PyObject *locals, int closeit)
Return value: New reference.

TRED PyRun_FileExFlags () D flags % NULL \Z L CHff{L L 74 > % 7 = —
ATY,

PyObject* PyRun_FileFlags (FILE *fp, const char *filename, int start, PyOb-
ject *globals, PyObject *locals, PyCompilerFlags

*flags)
Return value: New reference.

PEED PyRun_FileExFlags () D closeit 7 0 IZ L CHMLL 74 v ¥ 7 =2 — &
<7,

18 £2. BELANILLAY
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PyObject* PyRun_FileExFlags (FILE *fp, const char *filename, int start, PyObject
*globals, PyObject *locals, int closeit, PyCompil-

erFlags *flags)
Return value: New reference.

PyRun_String () EBITWETH, Python ¥V — A2 — F% X €Y NDOLFSITIX
%l fp PO ARIARE T, closeit ZEIZT 5 L, PyRun FileExFlags () 2056
B Z BRHIC 7 7 A VEZBHL £, filename 13%Z D 7 7 A VORI TR T UL 72
DEA,

PyObject* Py_CompileString (const char *str, const char *filename, int start)
Return value: New reference.
TEED Py_CompileStringFlags () D flags % NULL IZ L CTHfL L 724 » %
7z —ATT,

PyObject* Py_CompileStringFlags (const char *str, const char *filename, int

start, PyCompilerFlags *flags)
Return value: New reference.

str INO Python Y — A2 — R =2 LTCav VL, ffotiZca—F4t 7Y =7
FERIRLET, B b —7 vikstart Ik > THEZoNnET, THuda v 34 )L H]EE
Za—FZHIRT 57019 2 L3 TE, Py_eval _input. Py_file_input
H L <X Py_single_input THEXRXETT, filename THEINS 774
NH/Fa— A 7227 PaEETLDIibI, FPL—ANY 7 H D 0IE
SyntaxError P X v —IcHI T 0[R2 H D £, 2 — F23—RT
ERDOI)AVNRANTE RS LEGAEIC, THUE NULL 2R L £7,

PyObject* PyEval_EvalCode (PyCodeObject *co, PyObject *globals, PyObject

*locals)
Return value: New reference.

PyEval EvalCodeEx () KNTEZL VI NIV 72—AT, a—FLF 7V
JhE, Za—=N)) s 0= NVEEREEL T 2RI £9, o5 %z NULL
DEINET,

PyObject* PyEval_EvalCodeEx (PyCodeObject *co, PyObject *globals, PyObject
*locals, PyObject **args, int argcount, PyObject
**kws, int kwcount, PyObject **defs, int defcount,

PyObject *closure)
HB2ZONTREDRET, av A M VFEAOa—FA 7Y =27 F2iHiIL £7, B

Eixra—)lua—hVofEE, 5l EHod), ¥X—7—FEF7 741V ME, 7
0= —DODRNLDY TILTHERINTWHWET,

PyObject* PyEval_EvalFrame (PyFrameObject *f)
FEIr7 LV —2 %Ml L ¥ 9, Z2d PyEval_EvalFrameEx [0 9§ 22 v 7))V Af v~
57 2 —AT, BITHWEDT-0DHDTT,

PyObject* PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
Python DA ¥ % —7") ¥ DT84 ERENZEETY, ZOB%ITIZ 2000 1712 &
b FET, Ffr7v—ofiBEMfIoNca—F A 7P 27 b 2EITLET, N

19
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A Fa—F2@RL T, BDEIISC TR LZFETL £, EBND throwflag 5|
BIZIZFEAEHETEET, -dbLtuens, TCIHINZRESEET, 2N
VxRl =L 727 FDthrow() XYy FTHHINET,
int PyEval_MergeCompilerFlags (PyCompilerFlags fef)
BEDFM 7V —2D7 2 7% ZH L3, BUIL%AS true 2, RBL 75 false
ZiRL£7,

intPy_eval_input
B DU X9 % Python SEDFMRELS T, Py_CompileString () &—fEICfl
WE T,

intPy_file_input
7 7AND B OIIMID Y — R D> & FEAIAF N7 XD NTRTT % Python SGED AR
RLHC. Py _CompileString () &—fIZfivFEd, ZNUIEEDE I D Python
V=RAa=Faay LT3 e Sil)ids Ty,

int Py_single_input
HA—D AT % Python SGEDFAIRFELS T, Py_CompileString () &—fGIZfl
WEY, ZNEXEEADA I TV IN =T DIdDFFTT,

struct PyCompilerFlags
AVNRA T 7577 2ZNDTEL LOOWERTT, a—F2arv { LT 37R0
DA, ZORERDY int flags ELTHEINE T, a— FZ2HETTH55I1CF
PyCompilerFlags *flags & L THEINET, 2D, from _ future_
import 13 flags DINBZZHTE £ 7,

PyCompilerFlags xflags 2% NULL D5, cf_flags |3 0 & L Tibi,
from _ future_ import IC X AEHIFEHINE T,

struct PyCompilerFlags {
int cf_flags;
}

int CO_FUTURE_DIVISION
CDEY b% flags IRy P T 5L, BREWET / 13 PEP 238 Ik %5 TEHORE
(true division); & L CfkbNnx 7,

20 £2. BELANILLAY


http://www.python.org/dev/peps/pep-0238

W
Zin
ot
q.
\!
>

Coffio~7aldPython 7Y =7 b OSMA T v F2EMT 2701l fibNE T,

void Py_INCREF (Py Object *o)
AT b o IWNTAEEZEBEBAY V2 —OMPLET, A 7227 B0
NULL THoTIEWIFEHA, 20D NULL TlE7 W0 EHEEIFI TR VR 61X,
Py_XINCREF () Z{fi> T 23\,

void Py_XINCREF (Py Object *o)
FT7TP2 7 P ollNTEBEAT 2O LET, A7 27 FINULL T
HoThb i, ZOgE~ 7 03O EL L5 2 $¥ A,

void Py_DECREF (Pyo bject *0)
727 b o WNTBEZZEITY VY FZ—DOWO6LET, A 727 b
NULL THoTIEWIFEHA, 20D NULL TlE7z 0 EHEEIFI TR Wi 61X,
Py XDECREF () Z2fio TS, ZRA Vv ¥ nilho%6, A7V 27
FDOERID X T ) EEIEC(NULL TH > Tld 7 670 BSIEENn % 7,

EBE: Wz _del_ () AVYFELDI FIAAL VATV ADBRAEYRIRI N
7o & Z) X' Y RBEIEIITE D Python 2 — F 2O T Z 3 TEET, 20D
9% a—FTIIHIIMIMERE L A, FEiTS N/ a— FiZ$XTD Python 7
O— N)VEBICHEIZ7? 72 ATEE T, TNUDEWRTSDIE, Py _DECREF ()
DIENH I NS X DEITIE, 70— NVERD G RERRR EARLT 7Y 27 b
b—HLAREBILHIRZTHLEV) ZETT, HIZIX, VA7V
7 FRHIBRT 22— FRHEIBRT 247927 FANOSEE2 LKoY — L.,
VA NF—oRGEZEPFIL, 2000 —REICH L T Py DECREF () 2P
HTRETT,

id Py XDECREF
VOl EY— (PyObject *0)

I7 27 FPoNDEBEAY D6 LET, A7V MEINULL THH

21
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FOECAN, ZOHAY I/ B RMOMELEZ E ¢ A, ZHESOBE, fERE
Py_DECREF () EFUTY, 7/, HEIRIZLLALTT,

void Py_ CLEAR ( .
PyObject *0)
o DEWBATVFEWOLET. A 7Y 27 MENULL TH XL, ZOHEID
273 HITVWEYA, A 7Y 27 D NULL ThIFIUR, 518% NULL 12
L7 Py DECREF () ERUREZL76LFT. o rnld—HEKZH->
T, AT T2V XV FTBENICEIEE NULL IZ2 Y P LT NBDT,
Py _DECREF () IZffi9) ¢ EDELHZRICL B TTAET,

HR=YaL 7y aryPIiGBIRSNATRELEDH 2EBDOSIRT 7 ) X P %2179
Wi, Zo=7a0z2ffi)onknucl ). N—Ta v 2.4 TE.

UM DBY % Py_IncRef (PyObject x0),Py_DecRef (PyObject xo), |&, FEITIRF
DHEJHI 7 Python HOIAATHON LB TYT. TN 6 DRIRIFZNZEI Py XINCREF ()
B XU Py XDECREF () ZZL 7 AR—F LK TT,

DTS~ 7 a: _Py_Dealloc (), _Py_ForgetReference (),
_Py_NewReference() &, A ¥ 7V %Da7dDONFHIZETDOAHHT 3 %
HOLDOTT, ¥/, Fu— NVEH _Py _RefTotal bFERTT,

b
w
W
B
s
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\
T
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BN ALIE

COETHMHT 2BEEMES & Python DBINDUBLEH B TES L H kD T,
Python DHIANBEDIEAR %2\ & REET 2 2 & 3RUITT, HI4FE Unix errno 2%
W2 R L E T BRELAZPTRODFILVWZ I —D (AL y FiED) 7 u—
VBT =350 £7, FTICHDLIZGEICZIEEAEDBEBNR I NE 7Y
TLEEAD, RBRL7ZEZWEZI—DERAZRTZODICHELE T, IFEAEDH
BT —A 27— bR, @EIEEBDRA VI ZRT I EICh> T EAEIE
NULL TH Y, BB #IBTHAIE -1 T, W5k pyarg « () BT ET IR
LctEic1ziBRL, RIkLZE &z o ziBL £9).

B 5B U 7B ORI L 7272012, Z DR L it iud s 7%
WEE, RN — AT — I ZREL FH A, MO L ZBIED T TICEREL T
WET, TIT—ZUHLTHINZ 7 ) T T DD, HEVWIE(F TV b2 ELIEIAE
JHIDBTDOL) ) ZNDRFOEARY Y =AW BROZRIELZ DD EL 65— F
ZITH)BEEDPHD £, =7 —2 BT 282 L T Fiud, FWEIhil) 2R E Tl
BDFEFA, TI—DEDITRZGHIZ, T —WREINTVE ERTH LTINS
¥BTERRYITYT, 7 =DM INTOEWEEELIETHEIEZSN TV EGAIC
IZ. Python/C API D & & 72 2PN L ISR L 7258 D 13 B0 2 W ATREE DS H D . AW]
fREIGTRBT 20b LA, =7 —A Y7 —%1%Python £ sys.exc_type,
sys.exc_value B XU sys.exc_traceback IZMNET % =D Python & 7 = 7
FPo6RDET, WAVWARRAETII— AV r—2L2hEDT 5702 API
BIBDBHFELET, FAL Yy FIZMA DT —A4 o2 =905 0D 7,

void PyErr_PrintEx (int set_sys_last_vars)
sys.stderr “MF¥E N L —ZANY 7 EZ TV N L, ZT7—AVST—FRII)T
LET, 27— A VI —FRREINT0E EZILT, ZOBBEFOHLT
(RS, (NSO GE, BaiaL 7 —25 I FTL LI

set_sys_last_vars 3IEX B THIIL, sys.last_type, sys.last_value,
sys.last_traceback B, TRINHHINDY A4 7 i, bL—ANNy 7 Z
NZFNIINEJ,
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void PyErr_Print ()
PyErr_PrintEx (1) DA V7 A,

PyObject* PyErr_Occurred ()
Return value: Borrowed reference.
I A VT —=IDVHREINT LT AN LET, HEINTVE551F, F
N B (PyErr_Set* () BABD—D2H 5t PyErr_Restore () "D LT L
WIEOH LIS 28 —5180 Z2IRL £ 9, REIN TRV EIX NULL 2R L
F9, bRRBREVE~NDSBEEZF O THWEFADT, ZNIT Py DECREF () T5
HEITH D FXA,

J—hr: RYEZREOHI LKL Z VTSI, 200D, TICRT
PyErr ExceptionMatches () ZfioTL I, (FIZEHIZKRIKT 2 TL &
Vo VRS, FIIE T FATIERAA VARSI VA LWL, HEHWIE, 7
7 ABN DG G ZHIRE S NN DY 77 5 A0S LNk w6 TY, )
int PyErr_ExceptionMatches (PyObject fexc)

PyErr_GivenExceptionMatches (PyErr_Occurred(), exc) &R LU, #I
WMFRBICRE I N L IR, T2 TXRETT, PIABFEL T
BV SIE, AEVT VR AERKPEESLTL X,

int PyErr_GivenExceptionMatches . . :
Y - P (PyObJect *given, PyObject *exc)

given I DY exc DB E—HT 2R 0EZIKLET, CHudexc 3V FAZF 7V =
JETHILGELEEZRLET, ZUL given YT T 7 ADAL VAV ATHD
EELHZIRLET, exe BY TN 5IE 7 VH(ERHRINCY 75 7LH) D
TRTOUIND—ET 260 E T,

void PyErr_NormalizeException (PyObject**exc, PyObject**val, PyOb-

ject**tb)
HHRWMTIZ, LT D PyErr_Fetch () 2SRl “IEB LI 10T AfEgd:

BHDFET, DFD., «exclZVZ AL 727 FEDR xval ZEILC 7 7 ADA
A VAT RVE V) EKRTT, COBEKIEZDL) BEBICZD I 7 A EAL V
A 2T 27D IflibnE T, ZOEIT TITIES LI N T 25513 i
FERA, BIEIERIMIZI 74—V A2 WETE-OICFHEINTVET,

void PyErr_Clear ()
73— AV =% 7I)T7LET, TT—A VT —FIBPREINTVLRVERS
X, FHIEH D A,

id PyE Fetch
Vol Pyt _tetc (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)

L= A VY= %7 FLAZET ZDOEHDH~AMO L T, =7 —4
= IDBHREIN TRV, 0T XRTOLEK%Z NULL IZEELET, ©
T—A VT =IDPREINTOIEAIE 7Y 73N, bz HInzzn
FNDA T2V bANOBBEZHEOZ LIk ET, B 7Y 27 FHNULL T
WEETIA, ZOfEE P L—ANRNY 7 A 7Y 27 MENULL DD LitEHA,
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J—bh i, ZoOBEREINERIDNEOHLa—-FHIEVIEFZT—A VP —
7 —HICHRFE L TR TSN EDH B a— Fic k> ToAFHEINE T,

id PyE Rest .
vold Pyl _Restore (PyObject *type, PyObject *value, PyObject *traceback)

ZODA T2 PO LT A VST = ERELET, TT7—A P =N
TTICHEIN TV EEEIE, 7Y T73INET, 727 FINULL % 6
W, Z7— AT r—=8837)7INET, NULL D type &I NULL O value & %
Wi traceback Z % L TldWiF £ A, HIFDR (type) 137 7 ATHBHRETT,
w7 DR (type) & % W IEME (value) ZPE L TIEWITF ERA, (246 OHRZW
3 EHBTERMNEFICS LITEDOFEKE RS TL XD, ) 2OFNHLIBEZNEND A
T2 PO EMOIBREET: b EECH Lo ZNZEFNDOL 7Y =
7 b ANOSREF R TIUE RS 20D TH D, FEMRHLOKIZIELIFPIN
SO ER>TVETA, (INZHEL TOLARWLEEIR. ZOEKEMF > TiEw»
TE¥A, FELTEEZET, )

J—hk: HEEIOBEBEIZI—A I —F % —HNICHRE LGSR T A
DHba—FRickoToArIfEbnE T, BEOHMNIREZRET 2 7-0121%
PyErr_Fetch () Zffio T ZZ»,

oid PyE SetStrin
v yErr_ g (PyObjeCt *type, const char *message)

I Z T —A VP = RETH7DDRD W FETT, H—51EUIHl
NDOMZIREL £9, @HEIIEEFND—>D, #lZ1L PyExc_RuntimeError T
T, ZOSWA Y v FERBEMIE2H0EIZH D FXA, BRIEELI— Ay &—
T XA T 27 bABINE T,

id PyErr_SetObject
vold PyErr_Se jec (py()bject *type, PyObject *value)

COBBUE PyErr_SetString () IRITWE T, HIAD” fH (value)” & L T
BEODPythonF 7Y =7 FRIEETHIENTEET,

PyObject* PyErr_Format _ ,
YR YEEE— (PyObJect *exception, const char *format, ...)

Return value: Always NULL.

ORI =T —A v r—F 23 EL NULL ZiR L £7, exception | Python {4
WA VATV ATIERLS T T RA)THERETT, format \3XFHNTHLRETH
D, printf() KPAFENMLa—F2zE&ATHET, HFXMLa— FOHio E. K
J¥ (width.precision) IZEHT I E TH5, EOIMTIFHEHEI N E T,
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5 | B aAY K
=
X
=
$% | n/a V77 1VD % LT,
$c | int —XF. COint TEREING,
sd | int printf("°d") EEAICH L,
Fu un- printf ("su") &EAEICFHL,
signed
int
$1d | long | printf("s1d") &5ERICHLU,
$1lu | un- printf ("s$lu") LSEEICFHELT
signed
long
$zd | Py_ssizedrintf ("%zd") EmARICHEL,
Szu | size_t | printf ("$zu") &EAEICHELT.
%i | int printf ("%l") EEAICFELT,
$x int printf ("sx") ES5ERICEHL,
%s char* | NULL #%¥i® C @)‘C%Eﬂﬂ
sp | void* |CHA VY IDI6#EREL, 77y F 74 —LDprintf IZ X 53, &
Y77V 0x 75§EE 12K T EDRAES LB &) DUSE,
printf ("sp") &IFIEFEL,

Bk TE R 0ERCTFDH 5 EHALTFIN DD TRTHZD F FHERDO T
FlNatv—3n, Koo 8 ENLETOSNE T,

id PyE SetN
void PyErr_Se one(Py Object *fype)

ZiUE PyErr_SetObject (type, Py _None) ZHML7=bDTT,

int PyErr_BadArgument ()
Z# PyErr_SetString (PyExc_TypeError, message) ZHMLZDHD
T, 2 2T message \ZRARABEELPAIELGIBTHERHIN LW T L2k
LTWET, FICHETHHT 220D DTT,

PyObject* PyErr_NoMemory ()
Return value: Always NULL.
Z I PyErr_SetNone (PyExc_MemoryError) ZHMEL72b DT, NULL %
BLET, LEDST, ABIVARICR-LEE, A7 27 MEID LCRI%BUZ
return PyErr_NoMemory (); E¢H I ENTEET,

faefE
PyObject* PyErr_SetFromErrno (PyObject Frype)
Return value: Always NULL.
CIA77VBEBNBLT—%2IRL TCE S errno ZRXE L& FlT, Zupl
NaFAh S 27 DIER 2T, B —EHEDIE errno fHT, FEEN
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(strerror () 26 HBoNE)WNETEILTI—RA v —VTHEIZYITNA TS =)
FERBRLET, N5, PyErr_SetObject (type, object) ZFEONH L
79, Unix TlE. errnofH2EINTR TH S EE, ThabbHENIATFNII AT
La—L%EZRLTWEEE, ZNUIPyErr CheckSignals () ZFFOVHL, 21
MLF—A VP —#HEL LA RRESNIEFICLTEEET, BBIEHE
WCNULL ZBLES, Lo T, YATLA—NABTI—%RLILEE, VAT
La—nD 7y =B return PyErr_SetFromErrno (type); £H< 2
EWTEET,

PyObject* PyErr_ SetFromErrnoWithFilename (Py Object *ype, const char

*filename)
Return value: Always NULL.

PyErr_SetFromErrno () IITWT, filename %3 NULL Tl \WEHIZ, 2003
type DAVAL T 7 FIZEZFHELTHEINLEV) S0 NEMINTHE
J, IOError & OSError DX I ZHINDEGETIE, TN A vV AFV AD
filename BEZEERT A2 7DIHbNE T,

PyObject* PyErr_SetFromWindowsErr (intierr)

Return value: Always NULL.

Z#UE WindowsError ZFHAEI W L O ZBEETT, 0 D ierr &£ & BT
MO I N84, GetLastError() R TZI7—a—FUDIcfibitE
T, derr 5\ GetLastError() IZkoTHEZ6NA LT —2—FD Win-
dows FHHOFHHZ L) 9 72912, Win32 Bd%l FormatMessage () ZMOH L %
T, 2006, FH—HED jerr IHTHE HFED (FormatMessage () 265611
DYMWMBTELZTI— Ry —VTHLYTNATV = P EMRLET, 2L T,
PyErr_SetObject (PyExc_WindowsError, object) ZMOHLET, 2D
BAEUEH I NULL 23R L £5, M AJREHIPH: Windows,

PyObject* PyErr_SetExcFromWindowsErr (
Return value: Always NULL.
PyErr_ SetFromWindowsErr () IZBITWT, EHT 2HNOEZIHET 5148
INEMI N T E 9, FIHEEHIPH: Windows, 2¥— a ¥ 2.3 TE/I.

PyObject *type, int ierr)

PyObject* PyErr SetFromWindowsErrWithFilename (int ierr, const char

*filename)
Return value: Always NULL.

PyErr_SetFromWindowsErr () IZBITWT, filename 3 NULL T\ WEEIZ1E
WindowsError DAY A L7 7 ¥ NFEZRIHELTEINS EWIHIRSLELINE
mInTwE 9, HFHATREHIPH: Windows,
PyObject* PyErr_SetExcFromWindowsErrWithFilename (Py Object  *rype.
int ierr, char

*filename)
Return value: Always NULL.

PyErr_SetFromWindowsErrWithFilename () IZITWT, FHEI¥ 5444
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DM ZIRET 25 8HHEMI LT E 9, FIHTHEHIPH: Windows, /N— a ¥ 2.3

void PyErr_BadInternalCall ()
PyErr_SetString (PyExc_TypeError, message) ZH/MEL7ZbDTT, Z
Z T message \ZWEBERAE () 21X, Python/C APIBY%0) 23R 1EZ 58 E & IO
INEVI ZEZRLTVET, FRICHBTHMNT 272005 DTT,

int PyErr_WarnEx _ )
Y - (PyObJect *category, char *message, int stacklevel)

LBEAvy e —Y 2L ET, category 518U ESE AT I3 BL T 22 2 F 71k
NULL T, message 518U X v £ —YXFHNTT, stacklevel 137 L — LD ZRT
EQBBTT, BHIIZDAY v 7 7L —LDHDFETL TR 6 R TEN
9, stacklevel 3172 &, PyErr_Warnkx () 23, 272 & Z D LOBEAS, Warning
DFRFTTLICR D FT,

COBBILEFEE X v =% sys.stderr N7V FLET, UNEDH, 22—V
DEERZ LT —~EHTZLH)ICHEETAILHAEETT, 2D L) BEAEITIE,
ZuIBIN SR E I T, EEEMED D OMED 72 D12 2 OB %2 F4: 3
HBHEVHZEBARETYT, FHETRRZDENEFEE2IT) 7202 warnings €
Ta—nEZAVYE-FLET), hsRAESEoNRITUL, ROEIZ 0 TY, &
L0k, HIA»FEIENEE -1 TT, EEAYL—UDWHBEIITY VSN
ZDEIDEPRET S ZEIEFTEY, M2 DOHNDER L D»ERET S
EHTERY, TNUFERNZDDTY, ) HIsFA L 786, WO Lol
HWOBNMLELZ T E§ 212, Py DECREF () 322> TEH, =7 —ff
2R L E£7),

LEHT IV Warning DY 77 FATHRITINIE R SR\, T 74NV FE
A7 3TV IE RuntimeWarning T, E¥#E Python &4 7 3V X PyExc_
IZ Python Bl £ 03i K GRTD 7 e — NV EHZHOWTEETEET, 0
5138 pyobiect ZRbB, TRTCIVIALX 7PV T, 26 DLHI
\¥ PyExc_Warning, PyExc_UserWarning, PyExc_UnicodeWarning,
PyExc_DeprecationWarning, PyExc_SyntaxWarning,
PyExc_RuntimeWarning, PyExc_FutureWarning T79Y, PyExc_Warning
\¥ PyExc_Exception DH¥ 727 7 ATT, ZofoEEH T IV Ik
PyExc_Warning ¥ 77 7 ATT,

ZhEE2a =T 530DFERICOVTIE, warnings EY a2 — LD FFa
AvF—yaveavw s/ P34V  FXaXvsy—sarvd-wiA7yarzsi
LTKEIW, BEa L a—)LDEODCAPLIZH D THA,

int PyErr_Warn
Y - (PyObject *category, char *message)

BERX v —Y 2L ET, category HIEUIES A T3 (LT 22K £ 7213
NULL T. message 515I X v £ —YXFHTT, EEIX, PyErr_WarnkEx () %
stacklevel 12 1 ZHHE L 7R EH U <, PyErr Warn () ZM-OH L 72580 & 7
IT3NET,
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JEHERE, PyErr WarnkEx () 2o THF I,
int PyErr WarnExplicit .
Y - P (PyObject *category, const char *message, const char
*filename, int lineno, const char *module, PyObject

*registry)
TRTOELHEDBMEZHRINCHIE L 2EE X vy —Y 2L £9, 24U Python

B9%L warnings.warn_explicit () DEENZ T v 3T, I 5ICEREZESIC
3Z L5622 TLEI W, ZICHISINTVET 74V FOMIRE/[Z 7
2. module & registry 51503 NULL \IZRET 52 ENTEET,

int PyErr_WarnPy3k (char *message, int stacklevel)
Issue a DeprecationWarning with the given message and stacklevel if the
Py_Py3kWarningFlag flag is enabled. Py_Py3kWarningFlag 7 7 7 23G%)
nBt. 52 507 message & stacklevel IZ)J5 U T DeprecationWarning % %
BEIRET, N—Ya v 2.6 THEIL

int PyErr_CheckSignals ()

CDOBEUE Python DY 7 F VAP E LD L D52 ETEXT, 7 FU03%
DTV ANESNTDE)IpF 2y 7 L, ZIBGIEHNIETES 7 F ANV S
ZMEOCH L £9, signal EY 2 — AR —FINT0 5541k, 243 Python
TEPNI TNV FI72OHE £, TXRTOEET, SIGINT DT 7 %
)V E DEIRIL KeyboardInterrupt fISf 25435 2 & T, BINDFHEL
Bit, T —A Y r—osEI N, BB -1 Z2IRLEY, 29 THRIFNIE
BEZ 0 ZIRL £9, =7 —A v —BMHNCREI N T L5513, 20
)7 INBEDE)DDODG R,

void PyErr_SetInterrupt ()
COBIBUIBEILEI N TWE T, SIGINT P 7 FADEEL EEE2S T2 —F L
¥9 —RIZPyErr_CheckSignals () DSWEINS £ &, KeyboardInterrupt
EEHRINETLE), AVZ 7V 7 2R T3 LRI T I LT
R

int PySignal_SetWakeupFd (int fd)
CD2—T4 VT 4%, 7PV ERELZLEZIC N0 N FE2EZAL
T77ANTAAZ V7Y ZBELET, RO, ZRETREINTVLT7 74
WTA A7) TEZTT, -1 2oz L £9, ZUIwRETT, I
I3 Python @ signal.set_wakeup_fd() (R DTTY, =T7—F=zv 7%
TRwEYA, fdIZENR T 7ANT A A2 ) TITHLRETT, DD
DHLIEAAL VALY FOARDLITHONERXETT,

PyObject* PyErr_NewException (char *name, PyObject *base, PyObject *dict)
Return value: New reference.
CD2—T4 ) T4 BEUIH L WHIANA 7 27 P 2ER L GRLE T, name 514K
T L WHISN DT, module.class JERD CFHNTHRIFNULER SR\, base
& dict 5IBUZEH NULL TS, SHUETXTORNDDH D)V — b, flAHAHAH
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Exception (C Tl PyExc_Exception & L T7 7t AAJRE) MR & L THEH X
N2V IAF 7Y 27 FERERL £,

L\ 7 AD _ _module_ J@MIZ name 51D T RED Ry FET) I
MEIN, 77 AR EBEL T REDF Y FORB) ICREINE T, base 5180
ROYDDR—RA 7 FAZEETHDIEZET, —DODIFATH, 7 7ADY
TNTORECEFA, dict 51T 7 ALEERXY y FOTFEZIRET 5701l
ZFE7,

void PyErr_WriteUnraisable (

4.1

PyObject *obj)
BINDIRE I NT VLA 7 7TV IDFEEFIHIN 2 FEIEH I ENTERVE
I, 22— T 4V T4 BB EERA Yy —V % sys.stderr N7 Y VU P LE
T, BIZIE, BIAD __del () AV vy FTHRAELLLEfEbNLET,

HEITONBWHINDIEL v TFAMERET 270D =205 obj &
EHITBEME NI NE T, obj Drepr WEEXA vy 2 —IZ7V Y FINBET
L&,

ZAEG S}

PyExc_ D% AT Python DHINA D AT Z D 70— NVEKE LT, TXRTOE
% Python A SFIFHATRE TS, N6 3B pyobject« Z2Hib, TXRTIV IAL 7V =
7 b TY, ERHTA701IC, TXRTOELKZUMIHNZEL T
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C# Python % EED
PyExc_BaseException BaseException (D), @)
PyExc_Exception Exception (1)
PyExc_StandardError StandardError (D)
PyExc_ArithmeticError ArithmeticError (1)
PyExc_LookupError LookupError (1)
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
PyExc_EOFError EOFError

PyExc_EnvironmentError
PyExc_FloatingPointError
PyExc_TIOError
PyExc_ImportError
PyExc_IndexError
PyExc_KeyError
PyExc_KeyboardInterrupt
PyExc_MemoryError
PyExc_NameError
PyExc_NotImplementedError
PyExc_OSError
PyExc_OverflowError
PyExc_ReferenceError
PyExc_RuntimeError
PyExc_SyntaxError
PyExc_SystemError
PyExc_SystemExit
PyExc_TypeError
PyExc_ValueError
PyExc_WindowsError

PyExc_ZeroDivisionError

EnvironmentError
FloatingPointError
IOError
ImportError
IndexError
KeyError
KeyboardInterrupt
MemoryError
NameError
NotImplementedError
OSError
OverflowError
ReferenceError
RuntimeError
SyntaxError
SystemError
SystemExit
TypeError
ValueError
WindowsError

ZeroDivisionError

(1

)

3)

R

1. 2RI DEHEBND 2D DR— R 7 5 ATT,

2. Z1F weakref.ReferenceError MU TT,

3. Windows TOAERINTVET, 7Y 7oty ¥ <710 MS_WINDOWS DIERS
NTVEPTAITEIET, Zz2flida—F2E#EL TLEZ Ny,

4. )N— a2 v 2.5 TN

4.1, ZEH 4
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4.2 XFHNHINDEELE

Python ~“fHAIAE 12 TR TOHIIN D 5 WIFEHRES £ 777 VIiREI T 2400701,
BaseException 26 E P INTVE T,

AYE TV THGFDa— FPEEL LTHET % & 91, XFFIBIIHISTH I R —
FENTRET, LeL, THOFREROY Y —ZATEHEINSTL & I,
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COEOBEIX, CTELNLA-—FET Iy b7 —oRTHIEDH b DICT S
ETHEOb DS, CD5 Python €Y 2 — L 2fli9) b, Z L TEED I B2 BIRL
720, C Dfinr S Python DIEZEET 26D ET, A2 —T 4 VT AN A7 %47
WE T,

51 AXRL—FT 4 VI VAT LEAEDODI—T 14 UT o

int Py_FdIsInteractive (FILE *fp, const char *filename)
filename & \>9) LHTDEHET/O 7 7 A )V fp D3WEEIY (interactive) TH % EE 2 61
ZHAICE (JEEn) 2B L £9, 24U isatty (fileno (fp)) DEIZE D 7 7
ANVDEHTT, 7u—\)L7%7 57 Py_InteractiveFlag DYEHDEHITIX,
filename R A ¥ ¥ D3 NULL 7>, %H0H5 ' <stdin>’ E£721d 72227 OWT NIl
LWHARICHEZRL £,

long PyOS_GetLastModificationTime (char *filename)
7 7AWV filename DEASFEHINGAN 2K L £3, FERIIEHEC 74 77 VB time ()
MRS IA LAYy TR UK TRFEEINTAET,

void PyOS_AfterFork ()
78 A fork L7 DWNEIRAEZ BT % 7 O DEIETT; fork £ Python £
57 FREOENT B5G. Hilh 7 ANTIOBEZTOHE S RIELR D £18
hoo FiTcle 7B AT FETREEI 2 0 — F T 254, ZOBBZFOH 4
Hiidbh xEA,

int PyOS_CheckStack ()
AV TVIPBAREY Y 7EBZHOR L ZICEZRLET, 20F v 7B
BUIZEHEM DD D £ 3753, USE_STACKCHECK EZEIN TV AE5E FURTIZ
Microsoft Visual C++ 2 >34 7 TEJL F L 72 Windows i) IZL 2 FIHTE FHA .
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USE_CHECKSTACK IZHEINICERINE T, HIOD 2 —F TCIDEREEZEHL T
7D FHA,

PyOS_sighandler_t PyOS_getsig (int i)
STFNINCHTIBEDT T F NNV R 78R L £3, OB sigaction ()
¥ 7213 signal() DWINPIINT LT v ,TT, sigaction() ¥
signal () ZEZMFOHL TIE4L D FH¥A! PyoS_sighandler_t IE void
(%) (int) D typedef IZ & % H|%4TT,

PyOS_sighandler_t PyOS_setsig (int i, PyOS_sighandler_t /)
STFNICRTBIBEDS TF ANV FI7% hICEEL £ 75 DT> 7 F b
YEIEBRLET, ZOBEIL sigaction () £7d signal () DWW NITHS
T 5T v R TT, sigaction() ¥ signal () ZEEFOHL TdRD) I
A! PyOS_sighandler_t I void (*) (int) @ typedef IZ X 5% TT,

5.2 ¥ RXT LB

sys BV 2= VR L TV AEBICCOa—F o7 7 AT 28 TT, $TXXTD
BBIZBREDA ¥ TV I ALy FD sys B 2a— LOFEEICH L TEELET, 2D
BEEIINED A L vy FIREFERICENINTHE T,

PyObject *PySys_GetObject (char *name)
sys B a— VD name * 7Y =7 F&IKETHh, AHEL BIFUIHINZ2EER TS
NULL ZiR L ¥°7,

FILE *PySys_GetFile (char *name, FILE *def’)
sys &Y 2 =)V D name \CBHEANT 67 FILEx ZiIKL £9, name 23720 > 7255
B FILEX BT 5T o ga 1k def ZIRL £7,

int PySys_SetObject (char *name, PyObject *v)
v 3 NULL THEWIGA, sys B 2 — VD name 2 v ZiXEL £, v NULL 75
5. sysEY 2= D5 name ZHIFRL £, L7z 0%, =7 —KlE-1%
BLET,

void PySys_ResetWarnOptions ()
sys.warnoptions Z, Z%Y X M2ty FLET,

void PySys_AddWarnOption (char *s)
sys.warnoptions IZ s ZBEML 7,

void PySys_SetPath (char *path)
sys.path Z path IZEENAHAD, VAL 7Y =27 MIHREL £, path 1%
77y 74— LDOBEENATY T (Unix Tl 1, Windows Tl ;) TXUI 57
NRADY A FThHRIFNIRD FHA,
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void PySys_WriteStdout (const char *format, ...)
format THRE I NN XFH % sys.stdout IKHNL ET, UIDFHEDEZ -
et ad, PIAHI—YREL S8 A, (#&id)

format 1Z. 7 4 —<v bEOHIILTFID b =7 ILDKEZ% 1000 54 F LTI
M2 HXRETT, —1000 N4 FDIEOHICFINITI D E5ED s g, K, il
RO “%s” 74— b 2HIREITIEIHD T A, “%<N>s” DX HITLT
N IZ 10 EEDMEZFRE L., <N>+ ZDD 7 + —< v MMEDRKY A XH31000 %
HMZBRWEIICEEET IRETT, FAL LI D I2bREMNTZHERH D F
T, FEFICRZVELMEICN LT, #HAOBFZ M NT 5 08ERH D £7,

RIEDFEE L 72D, sys.stdout BEREIN TV ARP->EGH, 74—~y ME
DAYy X—=IEARYD (CLRIVD) stdout IZHITINFET,

void PySys_WriteStderr (const char *format, ...)
EERULTTD, sys.stderr 2 stderr \IZHIH L £7,

5.3 70Ot X&H

void Py_FatalError (const char *message)
BT 7 — X v+ — (fatal error message) = Hi 71 L C 7 0t 2 Z i@kl T (kill)
LET, BRIERAEIZfTON A, ZOBEIZ, Python £ » & 7V & Z il
ZD0MEMRTH 5 L9 R I L Z, 021X, 472 =7 MEBDHE
LTws bz L EICos, HMOHINS X )ICLBITIUE%A D £E A, Unix
TlE, BHHEC 74 77 VB abort () ZMFUH L T core ZAM L £ 9 LidAi
E I

void Py_Exit (int status)
WED 70X A% (exit) LE T, ZOEEIZ Py _Finalize () ZMONH L,
RASTEHEC 74 77 ) exit (status) ZMNHL £,

int Py_AtExit (void (*func) ())

Py _Finalize () 26PN I B HBIIERNPE % 17 9 BI%XL (cleanup function) % &
L ET, BEREBUITIBIEL CHEUOH SN, iz Rl $¥A, mAT32 D%
BRI Z G TE T, BERICRIT S L, Py AtExit () X0 ZIELZE
TR TZE -1 IRl £7, BICER L B RUHEIED 5 IO H I
NFEJ, KFEEEEL —ELDPIFOH I N E ¥ A, Python NGB Z#& T LBLIZ
TEARALBREI S & O DIFTHCS5E T LT B DT, fune 2513\ 027 % Python API % I
OCHLTIERD T A,
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5.4 £ 21—/l ® import

PyObject* PyImport_ImportModule (const char *name)

Return value: New reference.

ZDOEBUE P THER S PpyImport ImportModuleEx () ZHM{L L 724 v ¥ 7
z— AT, globals & X W locals 51%% NULL DE FIZL., level # 0L 72b DT
T, name JIBUZ Y b EENEHLE (DD v =YY 7EY 2 — NV E2HEEL
TV BEE). fromlist 5IEDSY AL [+ 1 IBME N, EOENEY 2—LV2&
B hy 7L RNy 7=V TlE R 4RO EEY 2 —)L (named module) 127 % X
ITLET, GREEDS 2D DI, name PEBFITIZY 7EY 2 — L Th A
YINRNy T =P ZEEL TG, Ny T7—YO __all_ BBUHES T
2% 7EYa—upu—RFINTLE) LVIHEIEH2EH D £9, ) import 47
EY 2= NANDH B2 L £9, RKL 78613 pstz2ey F L. NULL
ZIR L £9, Python2.4 DEITIE, KML7ZZGATHEY 2 —VI3AERIN TV S
ZEDHD EFT —sys.modules Zli>THFHRTL ZZ >, Python 2.4 DIFETIE,
import [IZ KB L7z €Y 2 — )L sys.modules IZFRD F¥A, N—Pa v 24 TE
B import ICRIL 72358, AERBREY 2=V ZRETE LI F L N—
Y a v 2.6 TEHE: FICHIN import 29 X Ick D F L,

PyObject* PyImport_ImportModuleNoBlock (const char *name)

ZDN—=Y 3D PyImport ImportModule () 1Z7 vy 7 LEHA, BEEHE
TT27DIMDEY 22— V%2 A v E— T2 CEED ofibns 2 L2EXL T
FT, A VR— MDA Ly FB3A4 Y R—buy 72 F>T0 385170y
JLEY, ZOREIZ7Ta Yy 7 LERA, £7 sys.modules 25EY 2— )LD T xv F
kA, KREL7Z6, gy 7D Tu iUl pyImport ImportModule ()
ZIATLET, vy 70NN T AEEIE InportError ZFAEIHET, /N—
Y a v 2.6 TEM.

PyObject* PyImport_ImportModuleEx (char *name, PyObject *globals, PyOb-

ject *locals, PyObject *fromlist)
Return value: New reference.

EY 22— )% import L £, €Y 2—/)LD import 1DV TIZFHAIAAD Python B
B dimport_ () ZLE XS DFET, EwIHDh, FHED _ import_ ()
kOB EEZETUOH LT 5T,

RO AEIL import SNEL 2= by T LNy r = ADF TSI Ic kD
9, RRLZGSEIEPINZE2y F L, NULL ZiEL £ (Python 2.4 X D b Hj
DNN—=a vy Tk, EY 2= VIFERINTWRIEELRHD ET)_ import_ ()
ERIU K, Ny r =P INLTH 7Y 2 — V2 ER L LGEDRE D (HI3EH, 22
TR fromlist ZFRELRWIRD by 7L RV F =2 Ed, XN—Yav
2.4 TZW: import [ICRM L 7256, ARBEREY 22—V ZBRETEIHICHEDFL
ToN=2a v 26 CTEH: ZOBKIZ PyImport ImportModulelLevel () DL
ALY TATT, level ITIIHNA VA—FZ2EKRT S -1 BPEINET,
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PyObject* PyImport_ImportModuleLevel (char *name, PyObject *globals, Py-
Object *locals, PyObject *fromlist,

] _int level)
EVa—VEAVE-PLET, ZOEY 2 —VOEEICOWTIE, Python E)L F
A VBB  import () TELFHEINTVET,  import () FEEC

DR ZEFITL £,

FEOEIZ, A VA= INES 2= by TRy 7= ADH L WEIF

Dy KL 72583 0N 258 E L T NULL Z38 L £9, _ import_ () &L &

IS, RN T =Y DY 7Y 2 — IVPERI N L Zlk, 2 TR\ fromlist % 5 S

NFWLIHE, by LRV DRy r =YKL 9, N—Y 3 ¥ 2.5 TE.
PyObject* PyImport_Import (

PyObject *name)
Return value: New reference.

BLED “import 7 v 7B 2O T2 DEAKEDA V5 7 2 —ATT, TD
BIEUIHIED 7o — NV EREEENG _ builtins. 56 _ import_ () BA%L
ZECH L9, Thbb, BEOREICA YA =1L I N T3 import 7 v 7,
il Z1E rexec ¥ ihooks Z{#i-> Timport ZfTWE T, N—T a3 2.6 TEHE:
(ZHfE import 29 X 9 IC% D £ L 7%,

PyObject* PyImport_ReloadModule (PyObject )
Return value: New reference.
EY2—)ZHI—F (reload) L £9, Y 2—)LDFHT— FIZOWTIFHAIAARD
Python %l reload () 2L & X< D ET, LWHIDH, FHED reload()
FZOBBZEEFOHLTe 205 TY, ROEIIHe—FLAEY2a—Lh by
TV NNV = NDOF 2RI ) 79, KL 756103617k 22 v B L.
NULL ZB L £ T (ZDHAETH, T 2 —VIEERINTOLEREARH D £9)

PyObject* PyImport_AddModule (const char *name)
Return value: Borrowed reference.
EV2— VAT E2EYa— N A 7Pz F2IBRLET, name 51EIE
package.module DA TLNFVEVA, FTEY 22— LEEHICE Y TS E
T a— D B0 E ) IR, BHNEH BT - VAR L TEY 2 — Vi
FIHAL £9, KL SAIEBS 22y L TNULL 2B L £,

J—bh: ZOBKIZEY 2—VD import PR — FZfTWEHA; T 2— L2 F
Fa—FInTuhibniuE, 2O a— V4727 b 25528120 F7,
PyImport_ImportModule () RZDHIERAZ M > TEY 22—V % import L T
723\, Fvy ARG TEE L7 name DFEL R0, v r — O & IXERL
INFEA,

PyObject* PyImport_ExecCodeModule (char *name, PyObject *co)
Return value: New reference.
EY 2 — V% (package.module WA TO D F W EHA) XU Python DN
A Fa—=F 774 VPHAAARE compile () THoNza—F4A 7=y
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FEIGICEY 2= VZ0—FLET, T2V A 7P =7 bADFi LSz
BLET, RERLEGGICEEN%ZE2Yy P L, NULL %38 L £ 7, Python 2.4
DT, RBRLABATHLEY 2 VIFERINT0E I ENHD L1,
Python 2.4 PAR§TIlE, 72 & 2 PyImport_ ExecCodeModule () DUBHIZ A -7
RFIZ name 7% :attrisys.modules A>Tz e LThH, import 12K L 72
EY 2 —)lIF attrsys.modules D FX¥ A, Wb AREELEY 2 — )L
Z:attr:sys .modules ICHET DGR THD, 2D LX) %EY 2— )% import T
53—FiZEoTk, EY 2= IVDOREPOLDPS LWV (EY 2 —NWEHEDEX DS
N7 BN TR S Lt 0) 26T,

B a2a—D __ file @D, a—FA 7P 27 bD co_filename ITERE I
nx7d,

ZOREIZ, TCIZ import STV B EY 2 — VDOEAITIEFH e — F2{TwE T,
BERMICEY 2= VDO r— F%2179 HiElE PyInport_ReloadModule () 2%
L TCEZ Y,

name 7 package .module JERD F v MR TH > 756, FREHINTW
BNy F =B Z DR IN B VEFICED) ET, N—Ya v 24 TEH:
I 7 —0354E L 785A0C name % cattrisys.modules 26 ET L IR D F
L7.

PyObject* PyImport_ExecCodeModuleEx (char *name, PyObject *co, char

*pathname)
Like PyImport_ExecCodeModule (), butthe _ file_  attribute of the module

object is set to pathname if it is non-NULL. Py Import_ExecCodeModule () (LT
WE T D, pathname 3 NULL THEWE S, €2 VA7V =27 D _ file
JEMEICERE L £ 7,

long PyImport_GetMagicNumber ()
Python XA F 2= F 7 74 )V (Wb % .pyc BELDY .pyo 774 N) DT v 7
FTUNZRLET, ¥y 7 F N EANL ba—F7 74 VDJEHH 4 N4 FITY b
Ny Ty 7 VB TIRE SN TR,

PyObject* PyImport_ GetModuleDict ()

Return value: Borrowed reference.

EY 2 NVEHOODEEE (bW sys.modules ) ZR L T, ZDOEFEHFIE

AV TNETENL—DRTHIEH D THEREL TLEI v,
PyObject* PyImport_GetImporter (Py Object *path)
sys.path/pkg.__path__ D3 path D, importer 7 7Y =7 MR L 7, 0]
e 5. sys.path_importer_cache 267 xzvFLFT, FXFry 23N
TR WEE, ZOXA %A 5 hook 3RD72% T sys.path_hooks Zi&K[A[ L
%7, hook 2XRO0 5 W&, None ZIKL £7, 2ZOHA, UM LcidENL F
A ¥ @ import BEREIZ 7 A — Ny 7 L £7, #ilE sys.path_importer_cache
¥ ry > aINET, importer 7 7P 27 bADFH L WLWEIHAZIKL T, N—V a2
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v 2.6 TIEM.

void _PyImport_Init ()
import B2 WL L £ 97, WNEFER 72210 D7D DRIE T T,

void PyImport_Cleanup ()
EY2—NT =7 NEEILEY, WBHZT O 0% TT,

void _PyImport_Fini ()
import BEHE% §& TALBE L %3, IEREEFI 21T 0 7 0 DBIS T,

PyObject* _PyImport_FindExtension (char *, char *)
W72 D70 D% TT,

PyObject* _PyImport_FixupExtension (char *, char *)
WIS 721 D 7 0 DE% T T,

int PyImport_ImportFrozenModule (char *name)
name ) HZ{ETD 7 ) — X (freeze) SNTEY a—N%Z0—FLET, Kh7T5 L
12, B 2= WO S ko541 0 2, WL L 756121361
Nty PLT-1Z2BELET, B—FITEIILAEY 2 —VIZT7 7 AT 5I2IE
PyImport ImportModule () Zfi>TL I, (Note ZDBHEAKIZTWI I
MOV TWVET — ZOREEIZ T T import IFADEY 2 —LZYur—FLTL
FWET, )

struct _frozen
freeze 1—7 4 VT ADERT 2 LI %7 ) —RLEL 2— VT A7 Y 78 DG
HRIEZRTY, (Python ¥ — ARAYID Tools/freeze/ ZZML TL I W) 2
DIEERDEFEIE Include/import .hIZH D, UTDEKHIZHo>T0ET:

struct frozen {
char xname;
unsigned char =xcode;
int size;

}i

struct _frozen* PyImport_FrozenModules
CDORA VHIE struct _frozen DL A—F6 740, KIROBEED X NH
NULL 2RIl > T3 &) RS2 L) wiiftsngd, 7V —-A3nk
EYa— VZimport T5LE, ZOT—7NVERELET, ¥Y—F =748
A—FDo ZDRA VHIEHIT 250 T, BicAERINL 7Y —A{LEeEY 2 —
NOEGZRMETZLHICTEXT,

int PyImport_AppendInittab (char *name, void (*initfunc)(void))
WHDOMAAAEY 2 — VT =7 NVICH—DEY 2 — AL ZBML £§, OB
FHMEMEZHWE L7z PyImport _ExtendInittab () @7 v 5% T, 7—7
WHPHRRTE RV E T -1 2B L £, #hTY 2—)LId name T import
TE., BANC import Z kA 7RI S A B8E L T initfunc 2V £ 7,
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Py Initialize () XD HETIIFNHEIRIIRD A,

struct _inittab
HAAAEY 2 — LY A FHD—D2DL Y b)Y ZEdld L T AEEATT, YA b
WOSHERIZIE, 4 7 7TV S HICHAAEN T S EY 22— )LDAHET & WL
BIEOMEE I N TV E T, Python ZH AL L) %707 7 Lk, ZOBIERDORL
HlE PyImport_ExtendInittab () Z#lAGHE T, BIMOHAIAAEY 22—
NEREETE T, WiEARIE Include/import .h TUTDO L ITEEINL T
9

struct _inittab {
char xname;
void (*initfunc) (void);

}i

int PyImport_ExtendInittab (struct _inittab *newtab)

HARAAREY 2= NVDT =7 NIC—HDEY 22—V 2BML £7, B newtab 1%
name 7 4 —J)V R3S NULL \Z7: > T\ %+t >~ F %)L (sentinel) T > b V) Ti&im X 41
TORITNUERD FA, vV F RUEZ G Z 56N> TGEITIE X' Y EXKIC
B5PHLNERA, BHIT5L 0%, WElT— 7V Z2IERT 2DICT 0% XEY
ZHERTE oG HI0E -1 ZIRL £9, BEPRKL 756, €Y 2 — ik
—YINE T — 7B I N EF A, Py _Initialize() & D HHEHIIEOH I 4
X750 xEA,

5.5 7—#%#7%{t (data marshalling) Ot /R— k

PNV —F VEElZ, marshal €2 a— )L MU 2> 7-85{b4 727 b % C
a—Froffiz k9L i3, BIbEXcr—y2zFEEHIEIHImMA T, 7—%
ZARTEEL DD T, BILIN Ty 2Rk T2 7 7 A VIENA FYE-F
ThH>»N TR F R b A,

BB IR/ 2 K 9 ICRdERS NnE 9§,

CHDEY2—1WVTIE, 3200N=avo7r—8BERXZzdF—FLTwET, N—Yav
0 1XHERDH DT, (Python 2.4 TH7IBM S NL7z) N— 3 » 1 1 intern 1L S 1172 F
w7 7 A NVNTHEL, Wiv—y v ULORHCHIEI NS X 91l £F, (Python 2.5
THIGEMI N) N—2 a v 20, FEVNEEBUCR L TN F Y 74 —= v F2f]
AU £, PY_MARSHAL_VERSION 3HB{ED/NN—Y a v (N—=Ya v 2) 2R L ET,

void PyMarshal_WriteLongToFile (long value, FILE *file, int version)
long BDEEAE value % file ~5MEL L £ 3, Z DRI value D THI32 E v b
ZHEZAUEITTT, 24 T4 7D long By A XITIFBIRIL €A, N—Ya v
24 THEWH: 7 7 A WIEKZ R T version DB S L L 7-.
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void PyMarshal WriteObjectToFile . . .
Y - J (PyObJect *value, FILE *file, int version)

Python & 7 = 7 | value % file ~¥5LL £, N— 3 vV 24 TLEHE: 771 )L
B\ % R version DB E L E L 72,

PyObject* PyMarshal WriteObjectToStrin
P Y - ] g (PyObject *value, int version)

Return value: New reference.
value DEEGULERBBA S 7 XFINA 7Y 2 7 P 2B LET, N—Ya v 24 TE
W 7 7 A NWIERZ R T version DSEMI L L 7.

DUTOB% M) &, BIHLS Nz sisaRE £9,

long PyMarshal_ReadLongFromFile (FILE *file)
A LB FILEx HOT =% A Y =406, CD longW5F—4%
AL TRELES, ZOBEIE, *A4 74 7D long DY A XITBFRZ L, 32
Yy b OEZ T i £ T,

int PyMarshal_ ReadShortFromFile (FILE *file)
e LHICBD N FILEx NOT—F A Y =406, CD short BFT—% %
A L TRLE9, ZoB#IE, £4 7 4 7D short D A IRz < 16
vy FOMEZ T 2 EAHE T,

PyObject* PyMarshal_ReadObjectFromFile (FILE *file)
Return value: New reference.
weAa LIS N7 FILEx NOT—F A MY =406, Python £ 7Y =7
FazEAHLTGRLET, =7 =20 2856, @Y 4H4t (BEOFError 71
TypeError) ZkH LT NULL ZiKL £7,

PyObject* PyMarshal_ ReadLastObjectFromFile (FILE *file)

Return value: New reference.

s LHICE> L7 FILEx NOT—% A F Y =425, Python 7 7Y =7 b
ZatAH L TRL £9, PyMarshal _ReadObjectFromFile () &#EWy, ZDEY
BIE7 7 ANHICRDA 7Y 2 7 FDBIFEL RV EREL, 77 A VP HXEY
k774 0T =% R A€V ICR—F LT, WEILERED 7 74 LD 6 —
NA FDomANTROYICXEY) FOTFT—F 2 T2 LI ICLET, WNRD
7 7 AN OMIATDHFAL S R ETR> TR HAEICOAR, ZOREZ->T
(R, 7 =280 54, @Y %2HI7 (EOFError £ 713 TypeError) %
B LT NULL 238 L £,

PyObject* PyMarshal_ ReadObjectFromString (char *string, Py_ssize_t len)
Return value: New reference.
string DR LTV 5 len N4 P DOXTFHN Ny 7 7 IO oie T —F% A B — L
5 Python 7 7Y =7 F 2@ A M L TGRLET, =7 =0 86, BEY2PEt
(EOFError £7 1% TypeError) ZX L CNULL ZRL £9, N—Y 3 25T
250 DR len DRYIE int TLl7z, TOEHICKD, 64bit > AT L% Y R— ¢
HAITIINIE S 2B IESBEIT R D $7,
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5.6 SIHDEIREEDHEE

IS OBBUIE DR E Y 2 — VHOBIE XV v F 2T 2 BRicfif]cd, &
L WIS B extending-index \2&H D) 77,

- ) I O T = e R 3 2> O B . PyArg_ParseTuple (),
PyArg_ParseTupleAndKeywords (), 8 &’ PyArg Parse() lEWVWINdER
EXF5 (format string) Z{HF 4, FHARACFINE, BIEDZ TS 133 D51 80U
TaERE2BADITHCONE T, WTNORBICE T 2 FHACFH S, FUHK
ZfioTnE T,

FHRCFINE, ¥ el 72z 20l Eo <“FHAILHANL (format unit)” 225D 256 £ 7,
1 ODERHALIZ 1 DD Python & 7P =7 b 2R L 7, BHEIZH DX T, HA{L
HRrD 6 75 5 XFHN IR TH - 2 DIic e b £9, fstE LT, HlTHbnTwi
WERA LA SCTFIIBE—D 7 F L A5 T 3 58050 20d b £93, DT
SHTX, BIHAFO D W EREFHRCEL T3 L) FHICB - 22 5 i FH b I
X9 % Python DA 72 = 7 PRITY; (] #HIMIfEZ 7 F L AL §2BRICfE) C D
EHITT,

s (3XF3 £7z(& Unicode) [const char *] Python ® 3% % 7213 Unicode 4 7% = 7 b
. XX 77 9XLTHEET CORAL VFICEL £, 2O XTFIEHED
LR 2 R T A2 EIIH D FXA, X TV IMERA VIBRDT FL A% )E
TE, TTREFFEL TR L XTFININDRA v ¥ % 2 DEBUCESR L £, C 3CFH
I NUL T S LT £ 9, Python DXXFANALIZ, NUL /N4 F ASi@hic e iA
FNTCTEAR)EFLA; b LEHOIATFN T IUL TypeError BN 2L £9,
Unicode 7 7Y =7 MET 74NV b2 va—7 4 v 7% fioTCXFINEEI N
9, BT 5 L UnicodeError 23X L £9,

s# CLFFEL, Unicode B X o ISEEDFTHH L/Ny 7 7 E#EY) [const char *, int (£/2|E Py_ssize

It s DZULIET, iz DD BIERL T, —DHOZRIE X v 778X
FHNDKRA & T, ZOHIFZDEITT, ZoHFERMEEM DY AT, Python
XFHN null N4 P OAFN T THLFEVWERF A, Unicode £ 7Y =7 b
DA, T7 AN MLy a—F 4 v S TOEBRNEEL S, Bl 47227
S XXFINNDEA v FZRLET, ZOMDFHAH L NNy 7 7 Bt 7Y =7
MIEDOWNH T —F BHADSH 2K L £,

Python 2.5 2056, EXIDHI DA%, Python.h 7% include T % HjlC
PY SSIZE_ T CLEAN <70 ZEFIT A ETHIEITES LI FELL, B L
O 7uPNERINTOEGA, £33 int TIE7% L Py_ssize t 120 7,

sx (XF%, Unicode. E/IIEED/N\Y 7 7—H#ATI 7 M) [Py_buffer] s# &1
TWLE T, PO LJed» 61 417z Py_buffer GG RICE ZIAR T T, Ny 77—
Zuy 7 3N30T, O LIGid# D Ny 7 7—% Py _BEGIN_ALLOW_THREADS
L7z7my 7HTIEABMATEZENTEET, 2R, O LTIz,
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T =8 B 724212 Z OREEMRICN LT PyBuffer_Release T3 HEAH D
9, N—Y a3 v 2.6 TE

z (XF58, Unicode B! ¥ /|3 None) [const char *] s IZfCT\>F 23, Python 4 7%
=7 bl None TH XL, ZOEEIZIECORA Y HIENULLIZE Y FINFET,

z# (XFFB., None. XIFEEDFHAHUL/NY 7 7 HH#:AY) [const char *, int] s# D
s%z I LX) BREWRTT,

zx (XXFF)EL, Unicode B!, None XIFEED/\y 7 7 —H ) [Py_buffer] s+ @ s
ZzIC L7k ) BEWRTT, N—Ya v 2.6 THEL

u (Unicode &) [Py_UNICODE *] Python ® Unicode % 7' = 7 b %, NUL T#in I 41
72 16 ¥ v bt @ Unicode (UTF-16) ¥ — ¥ ICZHa L £ 3, s L[AEEIC, Unicode ¥—
Z Ny 7 7 AN RLERES 2 R T 2 M E H D T A, Py_UNICODE BIRA v ¥4
BOT7T FVAZET L, TTICHEEL T 5 Unicode T—F NDRA V¥ % ZDE
B L £,

u# (Unicode ) [Py_UNICODE *, int] Z U3 u DZALIE T, iz OO L
T, —DOHDZHL Unicode 7—5 3y 7 7 ~DHA ¥ T, ZOHIZZDREIT
$, JEUnicode DA 7Y =7 b DY, st LAY 7 7DKRA ¥ % Py_UNICODE
By —2r VY ANDRA v F LR TR FE T,

es (XF5E, Unicode B! E /= (FERDFHH U/ 7 7 B #28)[const char *encoding, char **buffer
2t s DZALIE T, Unicode & 7Y = 7 % Unicode IZZHATRER A 7Y = 7 b
ZX Y7278y 7ty a—FT50IcHwENE T, NUL NA o3
DIAENTOROLFINTOREEL £7,

ZOEAMEALITIE O DB BT, —DHIBANICOARH WS, NUL
TSNy a— FE XTI %2 T const char« MTRIFIUIRD FHA,
fHE L7y a— F£% Python DB T E 2 WA ZE L L £d, B0
5180 char«+ TRIFIUIRD XA, TOFIEDBPSHEL T ERA ¥ DfEIZ,
SIBUCHEE LT XA FONBEB AN 77 NDRAL Y ZIZBDET, TFA
MImPIosIBIciEE Lz vya—FAAcovya—FanEd,

PyArg_ParseTuple () Zfli9) &, BELY A XDy 7 7 2fERL, 2Dy
77Ty aA—FEDT—F % atE— LT, *buffer )3T DT IHER S 175Ul
WaET X )ICEHEL £, O LANCIE, RIS NNy 7 7 2fiuikb o7
T PyMem_Free () THIRT 2EH5ELH D £7,

et (XXFFIBL, Unicode B! & 7z (E3XF51/\y 7 7 H#28Y) [const char *encoding, char **buffer]
es EMLTY, 7272 L., 8EY MEOXFINA 7Y 27 b2z vya—FLEITIC
ELET, 200D, FETELFINA TP 27 PPRIAZIE LIy a—
FaffioTwabDEREL £7,

es# (XFFE, Unicode B! & 7= (F3XF51/\y 7 7 B 1#28Y) [const char *encoding, char **buffer, int *by
s# DAL T, Unicode & 7 = 7 b+ Unicode ICA#AT[RER A 7P 27 b2 ¥ v

5.6. FIHDEREEDERE 43



The Python/C API, ') ') —X 2.6.2

SNy 7Pl ya—FR33-0IcHONE T, es ER[LHAL L EH- T,
COEAIIENA PO MORAFN T TH2FETA,

ZOHAMCBMITIE Z oD 5 BT, DO HIFANICOAH WS, NUL
TSI NIy a— FAXFH#HET const char 9> NULL TZHF Ul 7
DE¥A, NULL DGEIIET 74NV 2 va—T1 v 72 nEd, HEL
IV a— F4% Python 23HET E 2 WS ICEIHINZEH L £9, B o5&
char++ THRIFNUER D FXA; TOFIEBSHL T3 R4 ¥ DOfflZ. 518
HMELLT XA MDONBEB ANy 77 NDRA Y ZIZHDET, TFAMIR
WOBIBIRE Lz vya— AR T vya—FEnET, BFZ05[83EE~D
RA VI THEFIUET D EFXA, RA VIDBSHEL TR I3BHEOHEIZHE 1Ny 7 7
NDONAL Uy P ENET,

ZOERMEMADOUIEICIZZODE—F2HH 7

*puffer * BN NULL* R4 ¥ ¥ ZiF L T3 54, BEBIINERY AL XD Ny 7 7%
MERL., ZDNRNy 772y a—FgOT—4%% a2 — L T, **buffer 252 DH7-
WCHER S N -RdBi A2 T L O WCEH L 9, MO LN X, MR I 7z Ny
7 7 Rtk o 7 RI2 PyMem_Free () TRIRT 2ELBH D 7,

“buffer D3I NULL DEA ¥ % (T TIZ X EVHERFAD NNy 7 7) ZIF L T84,
PyArg_ParseTuple () ZZDAEIYNEZ /Ny 7 7 & LTHW, **buffer_length*
DOEEZ Ny 7 73 A4 AL LTHWET, PyArg ParseTuple () IEXRIZT ¥
A= FEADT—=F %Ny 7712aE—=LT, NUL CHIiL 9, Ny 7 7DKE
IMWRED UL valueError 28k Y b INFE T,

ELoDEAY. Fbuffer_length 13#&0ED NUL N4 F 2 &RV I Yy a— FEA
F—¥DEIITky FENET,

et# (LFFIE, Unicode B X /(I3 F /Ny 7 7 FH#2HY) [const char *encoding, char **buffer, int *bi
es# EALUTY, 7L, XFHA TP 27 b2 rya—FLEITICELET,
ZORbY, FETEXFINA T 27 bBINRFIRIIPE Lz a—Fz{fi>T
WALDEREL X7,

b (B#AY) [unsigned char] Python DIEE DFEEEINZ | C D unsigned char MD/NE
B e LRI AL £ 7,

B (B#%!) [unsigned char] Python D¥EM % F— 70 —F v 7 ZfTbTIZ, CD
unsigned char BO/NI REFNLHL £3, /N— 3 » 2.3 TE.

h (B#E) [short int] Python DFEEIM%Z | C D short int BUTEHLL £ 7,

H (B#TY) [unsigned short int] Python DFEEM %2 F— 70 —F v 727712, C
?D unsigned short int BICEHAL 9, N—2 3 v 2.3 TEML

i (BHA) [int] Python D¥EEIM % C D int BUIEHLL 7,

I (B#HE) [unsigned int] Python DM %2 A —N70—F v 7 ZiTbTIZ, CD
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unsigned int BUCEHAL £9, N— 3 v 2.3 TEM.
1 (%) [long int] Python D¥EEIM%Z . C D long int BICEHL £,

k () [unsigned long] Python DREM G L  IFRBEMEZ, A —nN"70—Fzv 7
ZfTH31Z, CDunsigned long int BUIEHEL F9, N—T 3 > 2.3 TEM.

L (B#HE) [PY_LONG_LONG] Python D##0H % C @ long long BICZEHLL 7,
ZOEAMCHEANLIE, long long B (¥ 7213 Windows @ _int64 Bl 239 K —+ &
NTWBE77y F74—LTOARFHTEET,

K (B#A) [unsigned PY_LONG_LONG] Python D#EM G L < (G REEIM %2 A —17
O—Fxy 7 %{THTIZ, CDunsigned long long BICEHAL £9, ZDE
fL#f7 (X, unsigned long long M (% 721% Windows @ unsigned _int64
By A= 3INTVE7I7Y b 74 —LTOAFHTEE S, N—Yar 23T
B,

n (integer) [Py_ssize_t] Python DFEHIU D L { 1T EHEM%Z CD Py_ssize_t MITEHA
LE¥EJ, N—2 3 v 25 TEM.

c (R 1 DXF5E) [char] & 1 ODXXFHE LTEREINTWS Python X+ 77 % %
C D char BUZEHAL £ 7,

£ CZE/INEUREY) [float] Python DIZEI/ NG R Z, C D float BUIZEHEL £ 7,
d CFE/NERE) [double] Python DIFEI/ NS Z . C D double BUCEHAL £,

D ((EXR#E) [Py_complex] Python DEFELEM %, C D Py_complex WiEARICZEH L
x7,

0 (f 73 £ 7 ~) [PyObject *] Python & 7% = 7 b % (—HI&# %75 312) C D Python
AT 27 PRIRA VHIELET, ZHUCk D, C7a s o uidEBOL 7Y
7P EZIFELINET, A7 =7 FosEA7 MIENL XA, BREIN
R4 VIBNULLICRS 2 EIEHD FHA,

0! (A 7Y ¥ b) [typeobject, PyObject *] Python 4 7Y = 7 b % C @ Python 4 7% =
7 MRIRA VHIRELET, 0OITWET, oD C O HEED £T: —
SH®DEBIEZ Python DA 7P =27 b ~NDT7 FL AT, ZOHDEIEIEA 7Y =
7R ANDEA VIDIPMEFEEIN TS (PyObject« D) C DEKA~ADT FL AT,
Python & 7Y = 7 F MEE L 72 Tld WA, TypeError ZXH L £ 7,

o0& (A 7Y 17 ) [converter, anything] Python & 7Y = 7 b % converter B%i% /L T C
DEBIZEW L £, Zo05| 8% L) £9: —OHIZBEE T, Z2HIZ ((EFEDO®
D)CBEANDT FL A% void  BUIEHLL 725 DTS, converter (LT D X
LT SN E 7

status =" *xconverter x ' (''x objectx, xaddressx ‘');

Z 2T object |IZHAXIR D Python & 7Y =7 T, address | PyArg_Parsex ()

5.6. FIHDEREEDERE 45



The Python/C API, ') ') —X 2.6.2

IZHEL 72 voidx BUDBIETT, R Dl status 1FEHITHIN L 728312 1, BRI L 7285
A 02D F9, BHUCKRBL 72546, converter BAEUZ address DR % 72
HEFIclinzE2H L 2 TR D A,

S (X F58Y) [PyStringObject *] O IZLlT\> F 4%, Python & 7% = 7 MI XTI A 7
P P TRINERD FYA, ATV FBXFINA 7Y 27 FTROWEAIC
¥ TypeError ZAH L £79, CZEHIL pyobject THELTEWLTH2FW
F¥A,

U (Unicode ) [PyUnicodeObject *] O (ZfLLITW> % 923, Python & 7 = 7 & Unicode
F7Y 7 FTRIFNIRD F¥A, 7Y =7 FH¥Unicode 7Y =7 b TR
BE121E TypeError ZX MM L £79, C A% pyObject THFLTEWTYH
NEVERA,

t# GEAHUERFT v+ Z274/Vy 7 7)[char #,int] s# [ZITWE T, HiAaH LERN
VITAVY T 2—RABFEELTCWEITEDA 727 b 2L 9, charx &
BUINY 7 7 DRPDNA FZIBTLIHIICEY F I, int IRy 77 DRI
Ly FINFT, Bk I AV DO RIZNY 777V FETEZML £,
ZNPNDEGEICIE TypeError Z3EH L £7,

wEEAESTRERT Y T 7 7/\y 7 7)[char *¥] s EFKETT D, FAEZIAHELR Ny 7
TAVEI 72— ABFEL TOLTEDOA 7Y =7 b 2ZH L £7, HOH LA
M SDDHDFETNNy 7 7 DRIZIET 20, H20IEwh 2ibaldeh
Hh, B—= XAV IDoREZNy 773727 FETZZML 7, 20D
DEHITIE TypeError ZiAH L £7,

wit (FTASESARERF v 5 5 /\Y 7 7) [char *, Py_ssize_t] s# IZL T\ F 23, HiAi
HEWRBENY I 7A VI T2 —ARFERE L TOWREEDA 7Y =7 P 2ZB L £
T, charx BEUINY 7 7DRMPIDNA 2T LI IRy F I, Py_ssize_t
Ny 7 7DEIICEy FEINFET, Bk I XAV DO RINY 77X TV
FEFEZIL £9; 2NN DEEIZIE TypeError ZX L £ 77,

wx (BAEE TED/\A RNy T 7) [Py_buffer] s IZNT 5 s« EFIL, wdN— 3
YT, N—Ya v 2.6 TBL

(items) (¥ 7)) [matching-items] % 7Y = 7 b & items 12 A>T\ 5 FHA[LHNL DL
72 DRI 2D Python D> —7r Y ARITZR TR D £ A, & C5IEUT items
WOE % DERACHEALIT W IGD T TERIX R D A, ¥ —7 v AOFLHNL I
ANTFREEICTEE T,

/—bk: Python DN—2 3 » 1.52 X Y DANE,  oEXMIGELFINI T X 5
FITE <, fJARDRIAI DB AT TNV TRIFIULT R D FHATLE, 2D
&, DA TypeError 25| I LTz k9 % a— FOEAERFIN 2 HZ I
WHEINE2H LNETA, EIFVZ, BEFEOa—FIcE > TIUIfEZ W E -
LDINET,

Python 208 %2 Z5k L T 25712 Python RAEEIU ZIE T DIIA[EETT, L L2356,
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WY R TF = 713 o fThbNEVA —lHZRITWB DD 7 4 —IL FH, fitid
TEZITWBICIZNETELSHE,. oYy FEIZEERO ) bl hiEoonE 3 (K
BDOEZAH, 2DV T4 7 AECDYY V¥ ¥ AL (downcast) > HfAL TWE T
— ZORBERIANZNZTNLD LNEEAD),

Z o, FHFAMLTINCB W TERZFFOXTBLO0H D £9, 2056 DT
N & 2 AL FICIZER £¥ A, IS 2R L £

| Python 518 A T, ZOXFUEDLI BB A 7> a v ThHsr IR RLET, &
7' a v DEIBUSIEY 5 C DEHIZT 7 4V b OIETHHHLL TE 7% ) %
YA —F 7Y avoilnEINE. PyArg ParseTuple () XM T
2 CEBONRICTFZMAEE A,

: ZOXFEDRH B e, HALHEMAOFRIZZ ZTROD T an Y PEOXFINE, T
=Xy —=YIZBIT L% (PyArg ParseTuple () 2L T 254D “fF)E
fifi (associated value)”) & L Cfibix d,

; ZOXFWH B L, BN ORBIZZ ZTRO D £7; & 2 an v PIEDOCTFX,
TI7ANILT— Ayt —V% BEMWMZ DL I Avk—y L UHEbNFET,
& IMHA b T,

FEOVH LNt X 41 % Python 4 7Y = 7 F D&M IZ 2T & D 1= (borrowed) H DT,
A7 VOO 2T 7YX P LTUERD AL

DU D BA% I 3 #fiBh 51 84 (additional argument) (&, FHHALCFF2: 6 RE I N B HAD
7 FUVATRIFIUER D $RA, fIITIBUCIEE L 27 FL AKX, ¥ 706 A3t
iz fRIF T 270 fivEd, FOFERMEBEMDOY X FTHH L7 X )i, fiidhsI%z
AHEE LTHE) GEDCL 25D £§; 2056, WET 25 LR OIEE T 5P
RHE) Ko ¥ RIERD THA,

Bz E L {479 7202, arg 7 7Y = 7 MEFEAMOCFHI &L e s 3, »
DEXACFHNNOZE A THEIA S LX) Ice i) F¥A, K153 &,
PyArg Parsex () BIBUIEZIRL £9, 2NN OEAICIZBEZR L., @Y 2H74%
EHL 9, FELEALO END»DOEHRKIC X ) PyArg Parsex () IRIRL 7254
P L 7 FHSYEHBAISHIB T2 7 FL R L ZNBIED 7 FL ZONFIREHINEE A,

int PyArg_ParseTuple .
YArg— P (PyObJect *args, const char *format, ...)

EIERI B D AE BB E DD/ XY ZEIR LT, 0 —h VBB ERL £
T, RT3 EEZERELET; RKT 2 LB2REL., @A ZERL 7,

int PyArg_VaParse . .
YArg— (PyObJect *args, const char *format, va_list vargs)

PyArg_ParseTuple () EFUTTH, AJEREDLIETIZ% < va_list Z 58U &
DEJ,
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int PyA. P TupleAndK d
M FyRrg_Farsetupie eyworas (PyObject *args, PyObject *kw, const char

*format, char *keywords[], ...)

WES 8B L OF—7 — Pz L 2BA8D N7 A5 2R T, 0 —h V2
AL E9, B2 EHZRL 9, KT 2 2R L., @Y 22k H
LET,
int PyArg_VaParseTupleAndKeywords (Py Object *args, PyObject *w, const
char *format, char *keywords([], va_list

vargs)
PyArg_ParseTupleAndKeywords () &R U TT D, AJEREDLIETIE %<

va_list Z 5Bz E D £7,

int PyArg_Parse
YArg— (PyObject *args, const char *format, ...)

“HRAZ A4V OBIEUC BT 351800 A L 20T 2 -0 b 2% cd —IH
25 A NOBEIE. BIBRER T METH OLDARGS ZfEWVWE T, FirzicErn s
a— FTONRI AZERICIT Z OBEBOEHIZRED s g, FEDAL v ¥ 7)) i
B2 LAEDa—FBEH I EERD 7D Z 0Bz ib R w X ) IcEH
BATT, ZOBEBZELTVWIDIE, ZOBEIMRRE L THIEUNDY L%
IS % LTEAZLSTTY, ZOHWNIZEWLTIRRERLHbN>0F 500 L
nNEEA,

int PyArg_UnpackTuple . . .
yRrg_thp P (PyObJect *args, const char *name, Py_ssize_t min,

Py_ssize_t max, ...)
NI A=FHGZEHIC L 72X T, 5B 2i5E T 2 HF Ui 2 v £
HA, NIAXAYOHIRICZOFEZM ) BBIE, BIBES T — 7V, 7213 X Yy
FES7T—7/)VINTMETH_VARARGS £ LTEHB L2 TEARD XA, ELlED
AT TS args ICELET, 2O TNVIEERYDY 7NV TRHRTUITRD £¥
ho ZTNDEIZEDRLED min T, max A2 TE%R D XA, min & max
DELLTODFETA, MBI BEBEEICEI R TE RS T, Srilhg £
PyObject x BEANDRA ¥ Th TR FXHA; 26 OHIBIGIEIZIX, args
DEBAD LT, lHOSMRIME D ST, 7> a vD I XAPITHIGT 548
BDIB, args ITHEL TOARWVLHDITIXESAD XA OH LA ZH S D
EZIHEL TR A, ZOBERRITEEEZRL, args 3%
TN TR BEAEPHE S 2 BOUERBA > TR 5EICBZ2RL £, 6Dk
Wz 2 gaici3pintzey FLET,

COBBOHHAMEZUTICRLET, Zoflid, HBBEDOLDD weakref #ililh
EV2-NDY—RAA— 5 Eo573bDTT

static PyObject =
weakref_ref (PyObject xself, PyObject *args)
{

PyObject xobject;

PyObject *callback = NULL;

PyObject *result = NULL;
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if (PyArg_UnpackTuple (args, "ref", 1, 2, &object, &callback)) {
result = PyWeakref NewRef (object, callback);
}

return result;

}

ZDOBNZBIT S PyArg_UnpackTuple () MY LIE., PyArg _ParseTuple ()
ZES U TOMOHL:

PyArg_ParseTuple (args, "O|O:ref", &object, &callback)

ERETT, N—2 a3 v 22 TEIM.N—Y a3 v 2.5 TEHE: ZOREIZ min &
max 12 int ZRJHLCOELL, ZOLEHIZED, 64bit > AT LZIELL Y ER—
FIB72DIIFMEIEDRNEEICZETL £ 9,

PyObject* Py_BuildValue (const char *format, ...)
Return value: New reference.
PyArg _Parsex () 77 Y OB TS D & W7 TBADFEMECFINE L)
EFNC LD AT, FricefizERL £ 9, BRLMEZEL XY, =7 —DHAIC
X NULL %238 L £§; NULL 2R %56, P25 TL &),

Py_Buildvalue () XHIZZ 7NV EEKT 2 LIZRD FHA, ZOBEENY 7L
AT 2 D, HFRACFINC DO EOFRMLHEN D A>T S L ERETTT,
HRUXFIN DR DY, None ZiK L £ 7 HFRALHRAL A I — DX T A>T
WA, FALBEMTRHREIN TV RO L 7Y = 7 FHREZRL T, ¥
AR ER 1 DY 7NZRT K H)ICHfld 512, AfFINcHb 7 FH AT
Gz E g,

EXHEAL s ® s# DEAD LI, A7V 27 FPERETIBICT— 8 24t
TBHLDICAERYI Ny 7727 X5 L L CETHEAICE, BELLT—%13a
E—3 N9, py Buildvalue () DYER LA 7Y 27 M, MOH LMD
LNy 772 L CESHLEEA, IOV HZTUL, malloc() ZW
CHLTAEY ZHA L. Z0% Py_Buildvalue () IZELZHE&. 2a—FAT
Py Buildvalue () 25E278 T free () ZMOHTEELRH S E\9H) 2 ETT,

DUNo#Hcik, IO DB FH AL T ) FEICH - 72355 1%
HAALHANLANE T Python DA 7Y = 7 P RICT; [A] FEIMEBIEICE T iED ¢ &
BT,

HALFINNTIE, (s# D &) BHEAMEBEM Z RV AR—=—Z, 7, agv
BiUOav=REHINET, IN60XTF%MHH &, BuEMLCTFIN%E2 S 5o
ERTHARPTSTEET,

s (XF5E) [char *] null #&¥m S 1172 C X515 5 Python 7 73 = 7 MTEfAL
¥9, CFINRA V¥ DNULL DYy, None 2D £7,

s# (XFFIE) [char *,int] C (T & ZDE X256 Python 4 7Y = 7 MICE#L
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¥9, CXFINFRA VI D NULL DG, EIIFEHAI N None 122D 77,
z (string or None) [char *] s &[] U TY,
z# (string or None) [char *,int] s# £ [F U T7,

u (Unicode string) [Py_UNICODE *] null #%i & 417z Unicode (UCS-2 % 7z 1 UCS-
4) 7—8 DNy 7 75 Python £ 7Y = 7 MCAH L £7, Unicode /Sy 7 7
RA VDI NULL D¥ér, None 2D 7,

u# (Unicode string) [Py_UNICODE *, int] null #i & 417z Unicode (UCS-2 % 7z 1%
UCS-4) T—=F DNy 77 ZDEIDS Python & 7Y = 7 MICEHL £ 7,
Unicode 7Ny 7 7 KA ¥ ¥ DS NULL D, K3 IXEH I None 122D £,

i (BHE) [int] #EH D C D int % Python DA 72 = 7 MIEHL 7,

b (BHE) [char] 1 LML TT, HHDC D char % Python DEHA 7P =7
WAL £7,

h (B#E) [short int] #HH D C D short int % Python DA 72 = 7 M A
fal £9,

1 (BHT) [long int] C D long int % Python D¥EE A 7 = 7 MMCE#HL 77,

B (integer) [unsigned char] C ® unsigned char % Python D¥E A 7Y = 7 b
2L 7,

H (integer) [unsigned short int] C ® unsigned short int % Python D#EHA
7Yy ML £7,

I (integer/long) [unsigned int] C ® unsigned int % Python DA 7Y = 7
b, B0, D sys.maxint £ D REFTIUSRELA 72 = 7 ML
L%,

k (integer/long) [unsigned long] C ® unsigned long % Python D¥E A4 72 =
7 b, HD0IE, D sys.maxint KD RETINRIREREA 7 =7 MIE
fal £9,

L (long) [PY_LONG_LONG] C ® long long % Python DREHE A 7Yz MIC
ZEH#al £9, long long ZHVAR—FLTWVE75v 74 —LTDOAHH
AR T T,

K (long) [unsigned PY_LONG_LONG] C @ unsigned long long % Python ®
REHA 727 MZE#L $£9, long longZYHR—FLTW577 v b
7 4 — L TOARMMARET T,

n (int) [Py_ssize_t] C ® unsigned long % Python DA 7P =7 . H D\
GERERA 7Y 27 MICEL £, N— a v 2.5 TEM.
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c (string of length 1) [char] XF %2R TEHFD C D int 2, K 1 O Python DX
FHA TP 27 MICEHL T,

d CZE/NEAEY) [double] C D double % Python DIFEI/INEURBICEIAL £,
£ CFE/NEUREY) [float] 4 E[H L T,

D (ER#HA) [Py_complex *] C D Py_complex fiEifA% Python D#EEEIC A
LET,

O (A7 7 k) [PyObject *] Python 4 7Y = 7 M 2 F2MATICHEL T (7
L. ZBAD Y PR 1AV IR MLED), ELLA 7Y 227 FASNULL
RA V¥ DGE. ZO5IEELERT DI oMo »pDENH L 3L T —
W7 DODFRKNTH % EIREL T, #INZLy FLET, EoTZDEE
Py_BuildvValue () I & NULL &L £325py_Buildvalue () HEIZHIF
ZEHLEYA, HINZ 758 L Tkl systemError % v b L
7,

S (Gt 7Y % ~) [PyObject *] 0 £[FHIL T,

N(CT 737 M) [PyObject¥] 0 ERIU T, 7KL, A7V =27 FDOEBRAT
F2A 7D RV LEXYA, A7 27 bDEIBVANADA 7Y 27 b a
VAN 7 ZMEOHLICX o TERINT W AGEIERNTTT,

o0& (A 7Y 17V N) [converter, anything] anything % converter B%(% 4 L <C Python
F7Y V7 ML £7, OB anything (void » & HIADRI TR}
UL D FXA) 25 BUC LTSI, " Filce” A 72 27 P 2T b,
KL 7B ITIE NULL 23R8 X 9 I L2l h 8 A,

(items) (¥ 7ILBY) [matching-items] C DAED & 72 2[5 % . [F U EEHZ RO
Python D% 7 )WVIZE#L 7,

[items] (Y X M) [matching-items] C DD 5 72 2 HCH %2 . [l U EE K Z D
Python DV A MZZEHLL 7,

{items} (F#ER) [matching-items] C DA 5 7% 5 ELH % Python DFEFE I L
£9, HOXRT?NE4%S5 COED, ZnZFFx—E XA L &> THRFIC
BBMEnEd,

FHAECFINCBIT 2 27— EL 5 L, systemError ffl#t%Z X v F LT NULL
2L £,

PyObject* Py_VaBuildValue (const char *format, va_list vargs)
Py_Buildvalue () EFUTTD, AIEESIEDD D IC va_list Z3ZITHLD £9,
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5.7 XFy D& FENL

HfEzet & FHAUSCTHNI T D 72 0 DBIEGH

int PyOS_snprint £ (char *str, size_t size, const char *format, ...)
HEHRAELFIN formar LBMDEN DS, size 254~ 2 #8270\ XX FH % str \TH S
L ¥£9, Unix man page D snprintf (2) ZZMWL T I,

int PyOS_vsnprint £ (char *str, size_t size, const char *format, va_list va)
FHASCTI formar L AIERERIEY) A S va D26, size N4 b &2 2 e\ FH %
str Wi L 9, Unix man page @ vsnprintf (2) ZZM L TL 230w,

PyOS_snprintf () & PyOS_vsnprintf () 1ZEH#¥EC 74 77V D snprintf () &
vsnprintf () BAEZ 7 vy 7L £9, Zno BB OHNIEZ, CEHEES 4 77 ) H3MEEE
LTwihwa—F—7—ATOEERZRIET % 2 £ TT,

IN6DT7 v BIRUL. RS & FIT str*size-1] DYHIZ ' \0" THDHZ EZ2HEL £,
(str DREBD '\0’" ZE&DT)size N PALZEHZIAAFEFHA, str !'= NULL, size
> 0, format != NULL ZZRL 7,

H L vsnprintf () DBV Ty b 74 —LT, YUIDEETEENT 272D Ny 7 7
YA XD size % 51234 b LD RE HE L TWwitlX, Python & Py_FatalError C abort
LET,

The return value (7v) for these functions should be interpreted as follows: Z 1 & DRIELD R
DAE () IZRD K ) ITERS N2 TFUE e h £ A

e 0 <= rv < size DEE, BHAH IR L T, GRED str¥[*rv] I2dH 57 \0’
Z B0 v SCFEDS str I 1 S T,

*rv >= size DEEF, ZNNBYINEEOSNTEY, BT 25720213 rv +
1IN FDPREEZ 57T e 2R L ET, strf*size-1]1 13 7 \0’ T,

e rv < 0D EEF, PN ENRI ST T, ZOEAETY str¥*size-1] %
'\O’ TIH, str DZNLANDOHFTIEIRERTT, L7 —DIEMHERFERIZ T v F
7 4 — LMMREETT,

BUT DBI#U locale FFKAT 7 37570 & BUEAN DL Z TR E T

double PyOS_ascii_strtod (const char *nptr, char **endptr)
G % double ~NEHAL £9, ZDBEEUL. Clocale IZ&1) 5 CEHED strtod ()
ERICEIICEHELET, ALYy Fe—7D%kdic, ZOBBUIBAED locale %%
B TICEEINTOET,

PyOS_ascii_strtod() (&8, RE7 7 A NV EiAAi & &P, vy — VT
BIFL—F =D oD AN EFTAHRAL E ZIHONLERETT, N—Y a3y 24 THE
fn. FE#HE Unix man page D strtod (2) ZZM LTI 0,
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char * PyOS_ascii_formatd (char *buffer, size_t buf_len, const char *format, dou-

ble d)
double % ' .’ Z/NBUSGL S ICHIH L CXFINERL £ 9, format 1ZBAED
74—y FZIBET S printf () A A NDLFHNTT, FHTE 3L
Ci ’e’,'E’,’f','F',’g’,'G' ‘(5“;‘0

RO, B S 0 SCTFHNDERN S 37z buffer ~D KR A ¥ ¥ >, R 78546 1%
NULL T9, N— 3 v 2.4 TE.

double PyOS_ascii_atof (const char *nptr)

W% . locale FEMIF 72 J71H: T double "NEHLL £9, N— 3 v 2.4 TEM.
#Fll% Unix man page D atof (2) ZZM L T\,

char * PyOS_stricmp (char *s/, char *s2)
RXFINLF %2 XL 2o XA, RCFIN T %2 g3 2 DAak i,
stremp () ERIUCEEZ L ET, N— a v 2.6 TE.

char * PyOS_strnicmp (char *s/, char *s2, Py_ssize_t size)
RN LT %2 KA L 2o XA s, K SCF/IN X %2 3 5 DAL I
strncmp () EEUCEEZ L9, Y= a ¥ 2.6 THEI.

58 V7LV 3av

PyObject* PyEval_GetBuiltins ()
BHEDFAT7 L —LNDEL b A Y OfEED, & LETHD 7 L — LD % I A
Ly FIREBOA v Z 7V FZDEN M VEFEZRL £7,

PyObject* PyEval_GetLocals ()
BEDFET7 L —LNDOa — A NVEBOFEED, FITHD 7 L —L03 1 UL NULL
ZIRL 9,

PyObject* PyEval_GetGlobals ()
BHEDFAT7 L — LD 70— VEBDEEED, FTHhD 7 L — L7377 1UX NULL
ZIRL £,

PyFrameObject* PyEval_GetFrame ()
BHEDA Ly MIREED 7 L — L 2B L £9, BHERITHD 7 L — 420313 4UE NULL
ZIRL X7,

int PyEval_GetRestricted ()
BAED 7 L —203d ) Z0UDHIRE— FTHEITL T iha, E2RLET, 2
DANDGERZIREL £,

const char* PyEval_GetFuncName .
Y - (PyObJect *func)

func BB, V7R A VAI VAT TV 27 FTHNUEZ DA4HTR, %) ThiS
1R func DWZIR L £ 7,
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const char* PyEval_ GetFuncDesc .
Y - (PyObJect *func)

func DINARAT 2 FRFBICFEF (description string) #3&K L 97, D fifild.
B e X vy Flzxf LTiE “0”, ” constructor”, ” instance”, ” object” T,
PyEval_GetFuncName () &S NREH.  func DFEFIZRD 7,
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COFETHMHT 2B8UZ, A 72 27 FORUKIEL 8\ KX 9 7% Python 7 72 = 7 F D
BB, BER 2T, =7 VAT L o) KEDPEBDOA 7Y = 7 Mloxtd % #
EzfrevwEd, BZEHNR TR A 7Y 27 ML Tli> 723854, Python Dl
eI NG 2 i) £7,

NS DBEIE, PyList New () TE I 1724212 NULL A DEZRE S LT
WY Z DX A, WYL E R TuEnA 7Y 27 M LT 2 EIFTE R
A,

6.1 A7z~ k70K 3Jl (object protocol)

intPyObject_Print (PyObject *o, FILE *fp, int flags)
FT7Pxz7 o7 7ANMHICHNILET, RIKT2E -1 ZIBL £, flags 515K
RS DN A 7> a v 2ENT BRI E T, BIEY R—FInTw 5
—DF 7Y avlE Py _PRINT_RAW T, 2DA 7> arvziEET S L. repr()
DRHDIT str() Z2/loTA TP 27 P 2EZAAET,

D . HasA
int PyObject_Has ttr(PyobpctﬁLPyObﬁctﬁﬁn;name)
o DB attr_name ZFio L FI121 %, 2O EEIC 0 ZBRLET, ZOH

&% Python DR hasattr (o, attr_name) EFUTY, ZORIEUTFICHKIIL
x7,

int PyObject_HasAttrString( _
PyObject *o, const char *attr_name)
o DBM: attr_name ZROL ZIC 1 %, Z0LAMNDOLEZIC 0 2K LET, OB
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&% Python DX hasattr (o, attr_name) EHUTY, ZORIEUTFICHKIIL
7,

PyObject* PyObject_GetAttr
Yoo Y=RJ - (PyObject *o0, PyObject *attr_name)

Return value: New reference.

F7T 27 b o6, 4 attr_name DIEEZHUS L £ 7, KT % & @iz
LEMT 5 E NULL 2B L £9, ZDBEUE Python DX o.attr_name L[H LU
<7,

PyObject* PyObject_GetAttrStrin .
vl y=oJ - g(PyObJect *o, const char *attr_name)

Return value: New reference.

A7Y 27 b obo. 4l attr_name DIEWEZIFL £9, BT % L@lfiizik
LMY % & NULL 238 L £9, 2 DPB%EIE Python DX o.attr_name LR U
<7,

PyObject* PyObject_G icGetAtt
YOOl yPhject_tenericke r(PyObject *0, PyObject *name)

NHDJBHERFSEI T, type A 7Y =7 F D tp_getattro AR Y MTEDIPNS
CEtzERINTHET, ZOBEE, #7227 FDOMROHD 7 7 ZADFEEIC
HETAAIVTZE, A7V 27 FD__dict_ (BHIUD) ITHEMNIN TV IEH
WE2mBEL £, descriptors THHINTWB X )T, T—F T4 A7) 7¥IFA
VA AL VELEIN, IET—F T4 A7V T IEERILICENET, B
Do Lol alE AttributeError ZFAE I X T,

int PyObject_SetAttr . . .
Y=R) - (PyObJect *o0, PyObject *attr_name, PyObject *v)

F7 2V b oD attr_name £\ HDJEMIC, Hy 2RELET, KRIKT 5L -1
ZiIRL 9, ZDBI%IE Python DX o.attr_name = v LR LU T,

int PyObject_SetAttrStri
mhry J\ec —=¢ FotEIng (PyObject *o, const char *artr_name, PyObject *v)
FT7Y 2V b oD attr_name £\>) HDJEMIC, By ZRELET, KRIKT5E -1

ZIRL £, ZORYEUZ Python DX o.attr_name = v L[ LT,

int PyObject_G icSetAtt
yFhJect_tenericse r(PyObject *0, PyObject *name, PyObject *value)

NHDEHFEEBIELT, type A 7P =27 FD tp_setattro AR Y MTEDPILS Z
EEZBEMLTVwET, A7 27 POMROIICH 27 7 AVNDFHHENST—5 T 1
A7V T EEL, BODIUA, VR YV ATFHANDIEMNEL DD T—F T4 X7 Y
TERBEHRLET, ROoroRkFiud, A7 =27 FD __dict_ (BHNUD) IIE
WEBELET, RBLZAEE. AttributeError ZFAEIVT-1 2IRL T,

int PyObject_DelAtt
yObJect DelAttr (b Object %o, PyObject *attr_name)

727 b oD attr_name L) ZLD@EEREIRL I, RT3 E -1 2RL
79, ZOB%IE Python DX del o.attr_name &[FLTY,

int PyObject DelAttrStrin .
y&oJ - g (PyObJect *0, const char *attr_name)

F7 T oD attr_name E\>) LDFEEZAIRL 9, RIKT 2L -1 2IRL
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9, ZDOBI%IE Python DX del o.attr_name &L TT,

PyObject* PyObject_RichC
yObject” PyObject_Ric °mpare(PyObject *ol, PyObject *02, int opid)

Return value: New reference.

ol & 02 % opid IZIHE L 7HBEIC X > T L ¥ 9, opid | Py_LT, Py_LE,

Py_EQ,Py_NE,Py_GT, £721& Py_GE, DWINMLTRITNUIR ST, ZNnFh <,

<=, == l=> BLIWF>= 12t L £7, ZDEEIL Python DX ol op 02 &F

UC. op 3 opid IZH)E T 2IF AT, KId % & HGHT ROME 2R LRKT 5

& NULL ZiRL £79,
int PyObject_RichCompareBool (Py Object *o1, PyObject *02, int opid)
ol & 02 % opid \ZHE L HEIC X > T L £3, opid | Py_LT, Py_LE,
Py_EQ,Py_NE,Py_GT, £721& Py_GE, DWWINMLTRITNIR ST, ZNnFh <,
<=, == 1=> BLUP>=ITMIGL £7, HEHEPELZLI 12, B&51E0 %2,
I7—0%ETHE -1 ZRLET, 2D Python DX ol op 02  &[H
UT, ' op 2 opid \ZHIGT 2HE - TT,

int PyObject_C
YOPISCE_CMP (b Object *o1, PyObject *02, int *result)

ol L o2 DIEZMIKL 9, TDLE ol BN —F v Z2F>oTwiuEznzfil
W, BFIUL 02 DV—F R E T, ISR result ITIRSNE T, KBTS
& -1 %ZRLET, Python X result = cmp(ol, o2) ML TT,
int PyObject_Compare (, .. «7 pyObject #02)
ol &£ o2 DEZHIZL 9, TDEE ol DN —F v Z2Fo T iU Z N2l
BIFUL 02 DIV—F v 2o E 9, BRI result ITRINET, RRTHE -1
ZiR L ¥, Python X result = cmp(ol, o2) ERUTT, KT % & Lhh
R2BRLET, 27 —DPEUCLEGAEDREVEIFARERTY,; PyErr_Occurred ()
ZfioTx 7 —MitiZ1T> CTF 3V, Python H cmp (01, 02) EFELTTY,

PyObject* PyObject_R
yObject” PyObject_Repr (i, 1y ic i #0)

Return value: New reference.

o DXFHNRMZGIHEL T, T2 &EXXFINERBEZR L, KT % L& NULL %=
XL £7, Python I repr (o) LML TT, ZDBIEIZMAAARBIE repr ()
Wi A — P REOUE TSN E T,

PyObject* PyObject_St
yobject” PYObIect St (p hject #o)

Return value: New reference.

o DXFHNRBZEFL £9, BINT % EXFHNRBEZRL, KKT 3 L NULL
ZiRL £9, Python & str (o) LML TT, ZDRIEKITMAAARBIE str () ®
print OB THOHINE T,

PyObject* PyObject_Byt
yobject” PyObJect _Bytes (, i #o)

0% 7Y 27 b®Dbytes BIHZFHE L £9, 2.x TlE, HIZ PyObject_str () d
IAYTATT,
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PyObject* PyObJect_Unicode (n o\ ..\ v

Return value: New reference.

o D Unicode XFFNIRBIZFHH L £ 9, HEI$ % & Unicode SXFHIFEBLZ K L R
$ 5% & NULL %R L £, Python I unicode (o) MU TT, Z DRI A
IABBIE unicode () DB THEOIHINE T,

int PyObject_IsInst
mt PyObject_Lsins ance(PyObject *inst, PyObject *cls)

inst D3cls DAV AZ VR, cls DY 77 FADA VYV AY VY ADEEIT -1 iR L,
ZIH)ThRIFNUT 0 ZBRLET, =7 —DRICIE -1 ZIRL, itz y FLET, cls
WY IAZT 7Y FTEBRABA T2 7 PO, PyObject_IsInstance ()
W inst D3cls THHEZIWC1ZBRLET, cs ZF 7NVTHEELEGS, cs 128
ELLBRTOIY POV TF 2y 72ITVET, PR Eb—D2DTr FYIC
NI BF vy 7031 ZiBIEHERIZ 1ICRD, Z2)ThRIFE ol 9, inst
WIFTAALVARY VY ATIHRL, DO s WRA TS 27 P THI IR 7Y =27 b
THY 7N THRWEE, inst 12ld __class_ BHEI RS TELR) FHA — 2
DY, __class_ BMDOMEE . cls DMEDOEID 7 7 ABR %, BEBORED iz
WETLDIHNET, N—=Y 221 TEM N—Y 222 TEHE: ZOHD|
By 7V r—FrZ8MLE L7, .

Y705 ADWEED T D IEBIETITWE T, 77 AL AT LAOIRZ I T 5 Nz
HLIZHIDTEO T L WS ko & LARMESD’HDET, A LBV IARAL T2/ D
B, BRADY 777 ALRLDIE, B A REHND 2 O IXRIEZIHEAK (inherit)
LCWBHEAETT, WAV IAFT TP 27 b Thole, 2047227 MED 7 7
ARz RO 5121d, KD INHOEEZEVET, BBADY 77 7 ATH 50N
EE. ADVBEFELITINZL, Pyobject_IsSubclass () FEZKRLET, ABXUB
DR DZF 727 b e, BD__bases_ @D &R I B HEE (depth-first search)
TAZBWRLET — A7 27 M __bases_ BHDFIT, ZOWREEZEHT
L5 LTWwE EARARINET,

int PyObject_IsSubclass
yohject_=ssu CpyObject *derived, PyObject *cls)

7 7 A derived D3 cls E[RIC 7 7 AD>, cls DEH 7 7 ADLGEHIC 1 2R L, 21
DAHDOEEIZIZ 0 2R LET, Z7—ELSE -1 2BLET, cds Y 7NLT
HELZGE, cds IKIHELE2TOZ Y P ItonwTF oy 7 &2ftwEd, 4k
CEHL DDV FVICNT2F 2y 70351 ZIBBIERERIT 11Tk D, 29Tkl
UE 012D £9, derived 7213 cls DWTNDWFEED I FAFT TP 27 b (H
5038 7N TGS, ETBRZEPHT7ZLVTY AL 2k, N—Ya v
2.1 TEM. N—= 3 ¥ 2.3 TEH: PIETD Python D N— a2 v id, O HDFIEUC
FIN%EZHFR—FLTVELATL L.
int PyCallable_Check (PyObject “0)

727 b oM LAREA 79 27 b EIDFRE T, £ 7Y =7 b3
OCHLTRETHZ EEIC1 ZIBL, 29 ThRVEZIIZ 0 ZRELET, OB
OCHLIZEICHRI L 7,
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PyObject* PyObject_Call
yObjeet” PyobJect _Call(p yiect *callable_object, PyObject *args, PyObject

*kw)
Return value: New reference.

MEOVH U A8 72 Python & 7Y = 7 & callable_object % % 7))V CHE S 17515
args £ X NFFE THE I N7 400D Z 5144 (named argument) kw & & H IO L
9, AHIOE G A HEE LGS, kwZ NULLICL TH2E0ERA, args
X NULL TH->TId7 ) £¥ A, GIBBESBELROGEGEICIEZEDY TV 2Hi->T
IV, RITEEFOHLERE L HBoNA 727 P Z2KRL, KT 35
& NULL #iB L ¥, Python DX apply (callable_object, args, kw) &
5\ ik callable_obiject (xargs, xxkw) &MU TY, /N— 3 v 2.2 TEM.
PyObject* PyObject_CallObject (

PyObject *callable_object, PyObject *args)
Return value: New reference.

RO U AJRE 72 Python 4 7' = 7 & callable_object % ¥ 7° )V THE S 117258

args & EHITHFNH L 9, 5l8EHEE LRWES, args % NULLIZ L TH 2
FOFEHA, BT EMOHLERE L RonA 7Y =7 F2IKEL, RIKT
%t NULL %#iRL £, Python D apply (callable_object, args) H5
WiE callable_object (xargs) &R TT,

PyObject* PyObject CallF ti
yLbjee ybbject _ta une lon(PyObject *callable, char *format, ...)

Return value: New reference.

FEOVH L AJRE 72 Python 4 72 = 7 b callable_object % VIZAHBAHD C Bl &
EBIPENH L T, CHI%IZ Py Buildvalue () TBRD 7+ —< v b XF7]
ZHoTHABL £3, format 13 NULL IZLTH XL, G235 8B L%
ZLET, T2 LMPUPHLERE L RBonAA 727 F2IRL, RIK
9% & NULL 2B L £, Python DI apply(callable, args) %W
callable (xargs) ERMUCTTY, LD, PyObject * args 72T ZHIEUITTET
B3, PyObject_CallFunctionObjArgs () DB DHMAGETH S Z L2
ZATEVWTLEIV,

PyObject* PyObject_CallMethod
yupject® PyObject_Ca etho (Pyobject *o, char *method, char *format, ...)

Return value: New reference.

F7Y27 bk 0o D method &) HHEIDXYy Fa, AIEKMEO C 5%k
EHIHERHLET, C 5lEEY 7V 2AKT % X9 % Py_Buildvalue()
WD 77—y b X FHNz2HEo>TEABL £9, formar & NULL 2L T
b IS, BRABH BB E2RLET, R T2EMUPHLARELT
oA 7= r2iRL, KM§ %L NULL ZiEL £, Python O
o.method(args) (FRUTY, LB, PyObject « args T 25 BUTTET
Bk, PyObject_CallMethodObijArgs () DX DHWHETH L Z L 2R
TEBWTL LS,

PyObject* PyObject_CallF ti ObjA
yObject” Pyobject_CallFunctlonObjArgs (i, . . callable, ... NULL)

Return value: New reference.
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BEONH L AJRE 7 Python 4 7Y = 7 & callable_object % A2 HAEH D PyOobiject x 5l
B DI L T, 5IBINIKRREIC NULL 23007 W[5l D 85 2 5 L L
THEZET, BII§2 EMPUOHLAERE L TRONLA 7Y 27 F2IRLERKT S
& NULL 2B L £¢, »N— a v 2.2 Tiafl.

PyObject* PyObject_CallMethodObjArgs (P yObject %o, PyObject *name.

NULL)
Return value: New reference.

A7V 27 FoDXYy FZMHOHLET, XYy N4 Python XFHA 7Y =
7 & name THZ T, AJEHMED pyobject « HIELE LTI NFE T, 5148
FNEKRREIC NULL 3D I AIEBUHD N5 X 7 L LTHEZET, RIT 5 LIFOHY
LIERELTRONIA 7Y 27 P 2IRLARIMT 2 & NULL 2B L £9, N— 3

v 2.2 B,

long PyObject_Hash (PyObJect “0)
FTPz7 0o DNy afizEELGRLET, RKT2E -1 ZIRLET,
Python D hash (o) &EFL T,

long PyObject_HashNotImplemented (Py Object *o0)
type (o) DNy ¥ 2 H[EETH S Z L 2/ T TypeError Z&EL., -1 ZiRL %
T, ZOBEIE tp_hash Amy MMM L & ZITFR 2k VWE3ZIT, 20
type D3NNy LA RARETH L I LA VI TV ZITHHRINITRLET, N—Ya v
2.6 “TIEHN.

Int PyObject_IsTrue (Py Object *0)

oMEZRTEARELIYAITIE 12, 29 TRV EZITIZ0ZIKL £, Python

D3 not not o EI_JLTT KT sHE-12BRLET,

int PyObject_Not (Py Object *o)
oMEZRTEABRELYAITIZ 002, 29 ThWVWEZITIZ1 ZKL £, Python
DA not o EMUTY, KT 2L -1 2L £,

PyObject* PyObject_Type (

PyObject *o)
Return value: New reference.

O MNULLTRWEG, A 7227 o DA 7Y 27 MUCHYT2HA 7Y 2
FZRELET, RMT 2% L systemError ZX ML TNULL Zik L £¢, Python
D type (o) EMUTT, ZOBBIREVEOSBAY Y 2Ly 7Y XY
FLET, ATV DAY 7V X EDBBETRVIRD, A ffibhiTwnT
PyTypeObiject« MDRA v & %R THKIE o—>ob_type Db D 129 B X
2L HY EHA,

int PyObject_TypeCheck
int Py ject_Type ec (PyObJCCt *0 PyTypeObJeCt *type)

AT b od typedtype DY T IA T THLEEICEZRLET, £55
DINFTAZH NULL TH- T ) A, N—=2 a v 2.2 TEL
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Py_ssize_t PyObject_Length (

| PyObject *0)
Py_ssize_tPyObject_Size (L .\ +,

0 DEIEZRLET, A7z boBy—rr v 2M7ubar <y 7870 b
ANDEHZREL TV BREAE, O — 7 VAL LTORIZELET, =5 -4
U%&-1%IEL%ET, Python D len (o) EFMLUTT, N—Y a3 v 25 CTELH:
NS DOBABIZLIETIE int BZ R L TV E L, ZOEHEIZLD, 64bit > AT A
YN R— 1T 2201 a— FOBIELRKREICRDY £T,

PyObject* PyObject_GetIt
yObject* PyObject_Ge em(py()bject %0, PyObject *key)

Return value: New reference.
WHT2EF 727 b key lICHIBT 2 0 DEREZIKL, RKIKT % & NULL %KL
%9, Python D o[key] EHLTT,

ntPyObject _Setltem (PyObject *0, PyObject *key, PyObject *v)
A7Y 27 b key ZfE v ICHIATTE T, KT 5 E -1 ZIKL £7, Python DX
olkey] = v LR TY,

int PyObject_DelItem (PyObject %0, PyObject *key)
FTP2T b o5 key ICWNT BN T ZHIBRL £, KKT 5L -1 2IKLZF
9, Python DX del olkey] EFLUTY,

int PyObject_AsFileDescriptor (PyObject 50)
Python 7 70 = 7 b 26 7 7 A NEERTZIO ML £§, A 7Y =7 F LR
RIS, ZOMEEZRLET, (B)BETHRVWEA, A7V 27 MZfileno() A
Vo FRHUIPOH L 9 2OEEA. fileno() XYV v FIXERF 7 3R
7 7ANGRTOMEE L TGRI BIFIUER D XA, RIKT2E -1 ZIBL £7,

PyObject* PyObject_D3
yObject” PyObJect Dir(, i i %0)

Return value: New reference.

Z DB%IE Python DX dir (o) LT, A 7Y 27 FOEHLICEHID BT TWS
X565 ) AN (EOLELH N ET) ZIBLET, =7 —DHEITIE NULL
ZR LU ET, 518% NULL 12T % &, Python I8} 5 dir() &Rk, BED
O—ANVAEZELET; SOGA. 77 T4 7RET7 L — L0370 F UL NULL
IR L 9D, PyErr Occurred () 3aZziRL 7,

PyObject* PyObject_GetIt
ybjectm Fythject e er(PyObject *0)

Return value: New reference.

Python DX iter (o) LU T, SlHUCE >4 TP =7 TS 28774
TL=8D, AT BT TIAT L= DHEARIEIA 7Y 27 PAGZIKL
$9, A7V 27 FBKEUEATRETH > 85AI121E TypeError ZiEH L T
NULL ZiB L £,
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6.2 HYEZ! 70O ~ 3J)L (number protocol)

int PyNumb Check
it PyRumber_Check by object *o)

A7T 27 b oBMEN T R a2 L TwEEAIC 1 ZIRL, 2)Thwe
SR 2R L 9, JOBBMOH LIZHICHEIIL £7,

PyObject* PyNumber Add
yObject™ PyNumber_Add(, (. %07, PyObject *02)

Return value: New reference.
BT 5 E 0l & o2 ZMALIAERZIRL, KWT 25 E NULL 2R L £7, Python
Dol + 02 LML TTY,

PyObject* PyNumber Subtract
yObject™ PyNumber_Subtract (, . .. ( %01, PyObject %02)

Return value: New reference.
R 5 L 0l D25 02 ZIE L 7f5R 2R L, KT 5 & NULL ZiRL £7, Python
Dol - 02 LELTY,

PyObject* PyNumber Multipl
yObject* Py er MUltIPLY (b Object *o1, PyObject *02)

Return value: New reference.
BII§ 5 E ol & o2 ZRRLIARZIRL, KT %L NULL 2K L £§, Python
Dol « 02 EFLTY,

PyObject* PyNumber Divid
yobject” PyNumber_Divide (b bject *ol, PyObject *02)

Return value: New reference.
15 E ol % 02 THRELZERZIRL, RIKT 2 & NULL #i& L ¥7, Python
O)_QO]_ / 02 &.I_‘Ibfbg‘o

PyObject* PyNumb Fl Divid
yObject” PyNumber_FloorDivide (i, .o %01, PyObject %02)

Return value: New reference.
JRI$ 5L ol % 02 THRELZUMETHEAZIKE L, RWT % & NULL ZKL £§, ©
[HitER D" BEMCORE L FA L T, = 3 v 2.2 TEM.

PyObject* PyNumber_ TrueDivid
yObject* Py er_TrueDivide (, (it *ol, PyObject *02)

Return value: New reference.

JRY1T % &, BEENT ol D o2 1T X B BRBEAEIZHT 2 22473, (reasonable ap-
proximation) ZiX L, KT 2% & NULL ZiRL £9, £ TOFELZ 2 23K L LT
RKUT 2DRANBEELR O, SEOFRH/INEREIE ELUE” LOARBTE ZHEA,
oD, ROEGELUCR D £3, ZOBBIC T ODBE AT L 7B, REINK
ROMEZRT 2 EBHY XT, N— 3 22 THEIN

PyObject* PyNumb R ind
yobject” PyNumber_Remainder (b Object *ol, PyObject *02)

Return value: New reference.
JRIT 5 & 0ol % 02 THELIHERZIEL, KT 2% L NULL ZiRL £7, Python
Dol % 02 LML T,
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PyObject* PyNumb Di d
yObject” PyNumber_Divmod(y, .. ( %51, PyObject *02)

Return value: New reference.

HAAARBIE divimod () ZZH L T F &, £WT 2 & NULL 2L £,
Python D3\ divmod (01, o2) &L TT,

PyObject* PyNumb P
yobject™ Py er_rower (PyObject *ol, PyObject *02, PyObject *03)

Return value: New reference.

FHAA AR pow () 2SI L TL X\, £WT % & NULL #E L £3, Python
DA pow(ol, 02, 03) LEILTTY, 03134 7> a v TY, o3 ZzHEHIE 0
%5, Py None Z AT IV (03 IZNULL %ZFET L, AIERATY T 7R A
ZEIERITIENDHD ),

PyObject* PyNumb N t
yObjec Yy er_Nega :l.ve(P yObject *o)

Return value: New reference.

JRIT % & o DFFFERZIRL . KKT % L NULL %#iR L £§, Python DX -0 &
FLT7,

PyObject” PyNumber_Positive(, . . . 4

Return value: New reference.

BT 2L o0%BL, RIKT 2L NULL %E L £3, Python DR +o0 L[ L TT,

PyObject* PyNumb Absolut
yObjec Yy er_Absolu e(PyObject 50)

Return value: New reference.

I3 % L o DRfRHEZIR L, KT % & NULL %K L £, Python D abs (o)
LML TT,

PyObject* PyNumb I t
yObjec Yy er_ Inver (PyObjeCt 50)

Return value: New reference.

KI$ %5 E 0 DE y BN XHE (bitwise negation) Z3iX L, KHLT % & NULL %K
L 7, Python DX ~o EFLTT,

PyObject* PyNumber Lshift
yObject” PyNumber LShILE (, opiect *01, PyObject #02)

Return value: New reference.

KN 5L 0l Z 027207 P LIRERZIEL, KIKT 5 E NULL 2 KL £,
Python DX 01 << o2 EFLTT,

PyObject* PyNumb Rshift
yObject” PyNumber RShLLE (, ) icct %01, PyObject *02)

Return value: New reference.

BYI§5E 0l 202720427 FLEREZRL, KRBT %L NULL 2R L £,
Python DX 01 >> o2 EFLTT,

PyObject* PyNumb And
yURIee =Y Sr— (PyObject *ol, PyObject *02)

Return value: New reference.

BT 5 L 0l & 02D <Yy HNGHMET (bitwise and)” 2B L., KT % & NULL
ZRL £7, Python DX ol & 02 LHLTTY,
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PyObject* PyNumber_X
yObject” PyNumber _Xor (, .. ( %01, PyObject *02)

Return value: New reference.
B9 % & ol & 02 D <Yy BN PHEIVGHEEA (bitwise exclusive or)” Z3iE L, K
W32 & NULL %R L £9, Python D ol ~ 02 LML T,

PyObject* PyNumb o
yLODJeem XY Sr_or (PyObject *ol, PyObject *02)

Return value: New reference.
RIS % & ol & 02D “Y vy s BALEHELA] (bitwise or)” 2K L KM % & NULL %
KL £9, Python Dol | 02 EFLUTT,

PyObject* PyNumber InPlaceAdd
yObject* Py er_in-rlace (PyObject *01, PyObject *02)

Return value: New reference.

BT % & ol & o2 ZIMEL7RRZR L, KT 2L NULL 2R L £7, ol &3
in-place ¥ % ¥ R — b T 5854, in-place HEZ T\ T, Python DX ol +=
02 LML TY,

yObject* Py er_InPlaceSubtrac (PyObject *01, PyObject *02)

Return value: New reference.

RS % & 0l 25 02 ZWE L AR 2R L, KIKT % & NULL ZiRL £9, ol
DY in-place HEZ Y R — + T 554, in-place HEE %2 T\ >FF, Python DL ol -=
02 &ML TY,

PyObject* PyNumb InP1l Multipl
yObject* Py er_-intlacefultip y(PyObject *0l, PyObject *02)

Return value: New reference.

5L 0l & o2 ZRRLIKIRZEL, KT 5L NULL ZRL £9, ol »*
in-place {HE % K — b T 284, in-place HE Z T\ > F 9, Python DX 01 =
02 LML TY,

PyObject* PyNumber InPlaceDivid
yObject* Py er_.ntlacebivi e(PyObjeCt *01, PyObject *02)

Return value: New reference.

BT % & ol Z 02 THREL 72K L, KT 2 & NULL 2R L £§, ol ¥3
in-place ¥ % ¥ R — b T 554, in-place {HEZ 1T\ 3, Python DX ol /=
02 LML TY,

PyObject* PyNumb InP1l Fl Divid
yObjec Yy er_InPlaceFloorDivi e(PyObject *ol, PyObject *02)

Return value: New reference.

T % & ol % 02 THRELZ2UFETHEZEL, KRIKT 2 L NULL 2B L £7,
ol B3 in-place HF % X — + T 554, in-place HEZfT\WE 9, Python DL ol
//= 02 LML TY, »N—= a v 22 T

PyObject* PyNumber InPlaceTrueDivid
yObject* Py er_InPlaceTrueDivi e(PyObjeCt *01, PyObject *02)

Return value: New reference.
RI1$ 5 & BEENTR o D 02 1T X B ERBEAEICHF 2 22472428 (reasonable ap-
proximation) ZiX L, KT 2% & NULL %R L £9, £ TOELZ 2 23K L LT
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RET 2 DIIA AR 72, HEDTFEI/ NI BUL GaEPUE” LRI TE A,
ZDO, EOMEHEBICAE D £9, ZOBEBIC o DEEEIE L 2B FEINK
HOEZRETZEBH D 9, ol D8 in-place HFE %V F— b § 284, in-place i
REfTwEd, N—=2a v 22 B

PyObject* PyNumber_InPlaceR ind
y jec y er_ In aceRrRemalinadaer (PyObJeCt *0], PyObjeCt *02)

Return value: New reference.
NS5 L 0l Z 02 THRELZFRZIEL, ,RIKT 2L NULL 2R L £7, ol
2% in-place {#H.% ¥ R — b § 2854, in-place HE 2T\ £ J, Python DL 0l %=
02 &L TY,
PyObject* PyNumb InP1l P
yObject” PyNumber_InPlacePower (, ..ot *ol, PyObject *02, PyObject

*03)
Return value: New reference.

FHAARBEE pow () 2L T EE v, RIKT 2 & NULL %R L £F, ol
Y in-place FHE% ¥ R — b T 584, in-place HEZITWE T, ZDEIEIZ 03 23
Py_None D¥frld Python X 0ol xx= 02 ‘' ¢FU T, ZNnAtogHix
pow (0l, 02, 03) @ in-place IRTT, 03 ZWHI L7245, Py None & A
NTCESIV (O3 ICNULL 2T E, AR ARV 772 AZG[SHIT I EDNDH
D7),

PyObject* PyNumb InP1l Lshift
yObject” PyNumber _InPlaceLshift (L .. i #o1, PyObject *02)

Return value: New reference.

NS % & ol Z 0272/ 7 b LERERZIRL, RKT % & NULL 2B L £,
ol 2% in-place W% ¥ R — 9§ 2854, in-place 21T\ ¥ 3, Python DXL ol
<<= 02 LFHLTY,

PyObject* PyNumber_InPlaceRshift
yupject™ Py er_-nrlaceRshi (PyObjeCt *ol, PyObject *02)

Return value: New reference.

W %L 0l 202 204> 7 P LIRERZIRL, RIKT % & NULL 218 L £7,
ol D3 in-place L% Y X — +§ 284, in-place HEF Z#fT\ > E 9, Python DL o1
>>= 02 LFLCTY,

PyObject* PyNumber_InPlaceAnd
yObject” PyNumber_InPlaceAnd (L, . %01, PyObject *02)

Return value: New reference.

BIhd % & ol £ 02 ® <Yy b HEAGHHAE (bitwise and)” ZiR L, KT % & NULL
ZIRL ¥, ol D¥in-place HE % X — T 584, in-place HEZ TV X T,
Python DX 0l &= o2 &L TY,

PyObject* PyNumb InPl X
yObject* Py er_InPlaceXor (, Object *ol, PyObject *02)

Return value: New reference.

KI$ 5% L ol & 02D “Ey ~HNHEBIVGRIEA (bitwise exclusive or)” ZiR L, K
W2 & NULL ZiR L £9, ol 2 in-place {#8% % — F T 284, in-place {5
ZiTWE T, Python DX ol "= 02 LU TTY,
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PyObject* PyNumber InPlaceO
yupject™ Py er_-nrrace r(PyObjeCt *01, PyObject *02)

Return value: New reference.
B9 % E ol & 02D “Yy BN GmEA (bitwise or)” Zi& LRI T % & NULL %
RLUE T, ol D¥in-place HHEZ Y R — 7§ 584, in-place HE 217> £ 7, Python
DX ol |= o2 EELTT,

int PyNumber_Coerce (PyObject #4p1, PyObject #%p2)
CORBUT PyObjects MDD ZODEHDT FLAZEIFIZED £, *pl &
*p2 DHETA 7Y =27 P DBECHOYE, 2020 Ahy v 24 v ) XV
FLTO(RY) ZIBLET, A7V 7 P22 L THEOHHERICTE 254,
xpl & xp2 ZEMBOMEICESIAZ CEHAT Y M2 L LT, 0ZRL
7, ZHDARLESEGP. Z2oMiflo 20 7 = U 7G6. -1 (R 2K
L. ZBA7 v 24y 70X FLEYA, PyNumber_Coerce (&0l1, &02)
DFEOH L1 Python X 01, 02 = coerce(ol, o2) EFHLTT,

int PyNumber_ CoerceEx (

PyObject **pl, PyObject **p2)
This function is similar to PyNumber_Coerce (), except that it returns 1 when the

conversion is not possible and when no error is raised. Reference counts are still not
increased in this case. Z DEHEIE PyNumber Coerce () ERITWLFE 25, 2fans
RWIHAEIIE T 7 —2RAE3ET, -1 ZIRLE T, Zoga. SA YV M
A7 YAV EINFEEA,

PyObject* PyNumber_Int (

PyObject *o)
Return value: New reference.

BINT 5 E 0 ZBEICEML 25D 2R, KT S ENULL ZR L 9, 51
DIED B OHHN DG S, BEEEZRDDIGRL £9, Python D int (o) &
WL T,

PyObject* PyNumb L
yObject” PyNumber_Long (b oy iect *0)

Return value: New reference.

SR % & o ZRBEBUEML 72 b D 2K L, KT % & NULL %ZiZ L £7, Python
DA long (o) ERLTT,

PyObject* PyNumb Float
YOREE R er_troa (PyObject *0)
Return value: New reference.

BT % & o 2B/ INEURBUCER L 22 b D&KL, KRS % & NULL %KL %
. Python DI float (o) LR TT,
1 %

PyObject* PyNumber_Index (Py Object *o)
o % Python D int b L { (F long BUCEHAL , JRIIL 726 ZDfEZIRL £9, KIKL
726 NULL SR 3, TypeError BIAFSE I NE §, N— 3 » 2.5 TE.

PyObject* PyNumber_ToB
yObjec y er_tobase (PyObjCCt *n, int base)

BHn %, base EBDOLTINEAL , WY THIL 7 0b’, 700", 7 0x’ DEEL
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2= =% ET, base 732,8,10,16 DTN THIOYE, 74— Ml x
IEE LT xdnum’ ER0DFET, LB A 7Y 27 P ThHROLEAE, £
PyNumber_Index () ZffioTE#INE T, N— a ¥ 2.6 THEI.

Py_ssize_t PyNumber AsSsize_t
y_ssize_t Py er_ AsSsize (PyObJect %0, PyObiject *exc)

o REEE L TINTTRE 72 o 72854, Py_ssize t MDEICEAL TRL T, B
L o %% Python @ int L ( i long ICEHTEDIC, Py ssize_t DAL
OoverflowError X7 25413, exc I THEI N/ (X IndexError 2
OverflowError) @WJﬂ“%iﬁr’ﬂ LEd, bL. exc®NULL %6, Hlykiz2 V7
INT, EIEADEEIE PY_SSIZE_T_MIN ~, IEDYE1% PY_SSIZE_ T _MAX L
RS NE T, N= a3 v 2.5 TE.
int PyIndex_Check (Py Object *o)

o MA VT I ABETH S EZIT True ZIKL £, (tp_as_number F5iEE D
nb_index A0 v FMFE 5 TWBEE) N—2 a v 2.5 TE.

6.3 —7 X770k 3L (sequence protocol)

int PyS Check
int PySequence_Chec (PyObject %0)

A7V b= VAR a2 RELTu G 1 ZIEL, 29 Th
wa%m@o%ﬁtiﬁo:@@ﬁ@@&t@%mmmtiﬁo
Py_ss?ze_t PySequence_Size (Py Object o)
Py_ssize_t PySequence_Length (Py Object *0)
WINT 2=V RAoHDA T 27 FPOFERL, KT 5L -1 ZIKLET,
=AM arEYR—FLAWwA 7Y 7 ML TIE, Python DX
len(o) EMUICARD T, N—=a v 25 TEHE: 2o ORFUILIENL int %
BLTOE L, SOLHEITKD, 64bit ¥ AT AZIEL K H AR — T 5ITIHMEIE
DT F T
Py_ssize_t PySequence_Length (Py Object *o)
PySequence_Size () DBIHTT,

PyObject* PyS Concat
yobject” PySequence_Concat (, . %57 PyObject *02)

Return value: New reference.

B3 % & ol £ 02 DS (concatenation) iR L, KT % & NULL #& L ¥7,
Python DX o1 + o2 EFLTT,

PyObject* PyS R t
yupjec ysequence_Repea (PyObject *0, Py_ssize_t count)

Return value: New reference.

BN AT 27t oD count MIFEDIRL 2R L, KM 2 & NULL 2R L %
. Python DX o * count &L T,
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PyObject* PyS InP1 Cc t
i it (PyObject *ol, PyObject *02)
Return value: New reference.
B9 % & ol & 02 D (concatenation) 23R L, KT 2% & NULL 2B L £7,
ol D3 in-place {HEFL% Y X — +§ 284, in-place HFE Z#fT\ £ 9, Python D o1

+= 02 kl—‘ltfj_o

PyObject* PyS InPlaceR t
yObj ySequence_InPlaceRepea (PyObject *0, Py_ssize_t count)

Return value: New reference.

BT 2EFTT 27 b oD count BIFEDIRL 2R L, KT % & NULL iR L %
ol DY in-place JHE Z ¥ R — b+ § 256, in-place HE 21T\ £ 9, Python D
H o *= count EMLUTY, N— 2325 TEH: ZOREBUILIATIZ count DY
IZint ZAHLTwE LA, COLHEIZED, 64bit P AFLZELL Y E— T
HITIIBIEDSEICZ: D £ 7,

PyObject* PyS GetIt
yObjec ySequence_Ge em(PyObjeCt %0, Py_ssize_t i)

Return value: New reference.
JRII§ 2 E 0D i HHDOERZIRL, KWT %L NULL 2K L £7, Python DX
ol[i] EMUTY, N—=¥ 325 TLE: ZOBBUILIATIX i DRI int 2
LTwFE LA, TOEHEICKD, 64bit > AT LZIEL (A — T 2I1TIHMEIED
WEIZR D £,

PyObject* PySequence_GetSlice (

PyObject *o, Py_ssize_t il, Py_ssize_t i2)
Return value: New reference.

WHT 258 0Dil 6 i2 FTDMDATAA%IKRL, KKT %L NULL 2R L %
F, Python DX o[i1:i2] EHLUTY, N—Ya v 251kE Z D BIBUL DART
W il,i2 OFNZ int ZRALCOFE L, ZOEHICKD, 64bit AT LEIEL
(HR—=FT2IFEBEPIHEICLRD T,

int PyS SetIt
ysequence_se em(P yObject *o, int Py_ssize_t, PyObject *v)

0@1%5@%%\_v%ﬁj\bi? KT 5E -1 2RBLET, Python DX o[i]
= v eFULTT, ZOBKIE Yy NOSHEEANDY FEA, N—Ya v 25 TE
B ZoBEEUIDIETIE i OB int ZRALTVE LA, TOLHEIZK D, 64bit
AT LZIELS YR =T BICFBIEDSSHEICIRD £7,

int PySequence_DelItem . . .
ysequ - (PyObJect *o0, Py_ssize_t i)

oD iHHOEEZHIFRL 7, KT 5 & -1 ZIKL £9, Python DX del o[i]
EFRLUTT, N=Ya v 25 TEHE: ZOBEUIDIETZ i OB int ZFH L Tw
FLl7, COEHIZED, 64bit AT LZIELL Y AR— T 2ICI3EIEDSHEIC
mhET,

int PySequence_SetSlice . . ) ) . .
ysequ - * (PyObJect *o, Py_ssize_t il, Py_ssize_t i2, PyObject

*v)
o Dil H5 2 FTOMDATA Ay ZRAL 9, Python DX o[il1:i2] =
v EFRLCTY, N—=Yar 25 TEHE: ZoEBIILIETIX i1, 2 DRI int ZFIH
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LCTwWELL, COEHICED, 64bit AT ALAZIEL LK Y FE—FTA3ICIHEIED
MBI £7,

int PySequence_DelSlice . . . . .
y=sequ - (PyObJect *o, int Py_ssize_t, int Py_ssize_t)

= VAT TC I P oDil 5 i2 FTOMDAIA ARHIRL 9, KRET
5& -1 %KLET, Python DX del o[il:i2] EMLUTYT, N—=Ya¥v 25T
W ZOBIBUILIETIZ i1, 2 DFUC int ZFIHLTWE L, ZOEHIZKD,
64bit > AT L% IEL { R — T2 I1IFBEIEDBEIC R D £9,

int PyS Count
Int Fysequence_CLoun (PyObject *0, PyObject *value)

0 I8 % value DHBIRIEL, T7HH olkey] == value &% % key D%
BLET, KT 2E-1 ZIKLET, Python D o.count (value) LML T
T, N—=Ta v 25 TELHE: ZOBUILATE int ZIRL T L7z, TOEHIC
£0. 64bit AT LAZIEL K A= M T 2II3MBEIESBEICED 7,

int PyS ce_Contai
y equen e_Contains (PyObjeCt *0’ PyObJeCt *value)

ol value WA TOEIDHEL T, 0 DD 5EFED value & Eflli (equal) 7 513
1 ZiBL, ZNDHNOGEICIT 0 Z2RLET, =27 —2%ETsE -1 ZIKLET,
Python DX value in o &EFILTT,

int PySequence_Index (PyObject *o0, PyObject *value)
o[i] == value ¢ BRBAWPICHODPSA VT I RAIiZIRLET, T 7 —D3%4
$T5& -1 %ZIKLZET, Python D o.index (value) EFLCTY, N—Yav
2.5 TEHE: ZOBBUILIANE int ZIBL T L7, ZOEEITKD, 64bit >
TARIELS YR =T 2ICIHMBIERRIEICE D T,

PyObject* PySequence_List (

PyObject *o0)
Return value: New reference.

EREDY =7 v R0 LRICHNBEZFOVANA 7Y 27 P 2ZIBELET, BINd Y
APBBTHLBIA A7V 27 M) 7,
PyObject* PySequence_Tuple (

PyObject *0)
Return value: New reference.

EEDY =7V R o ERICHABRZROY INA T 27 F2BRLET, KL%
5 NULL ZiRL T, oMY 7VDOHE, HilkaZlzik L £7, 2ol
&, WY LNEDB A7 7V ERERLTGRL £9, Python D tuple (o) E[H
U‘f“j—o

PyObject* PyS Fast
yvpject™ PySequence_Fras (PyObjeCt *o0, const char *m)

Return value: New reference.

Y= YR o BTTIRITARYALTHNE o #BEL, 25 THY
NE o 28 7NVTIRLET, BENEZ TNDAVNIZT 72 AT 51T
PySequence_Fast_ GET_ITEM() Zfio T 73w, KKT % E NULL %KL
¥9, A7 27 F = VATRITFNUE, mPBAy 2 —YTFAFTE>TW
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% TypeError ZiRH L ¥,

PyvObiect* PvS Fast GET ITEM
yubject” PySequence _rast_ GhI_ (PyObject %o, Py_ssize_t i)

Return value: Borrowed reference.

o D NULL T72:{. PySequence Fast () BRL7ZA 77 bTHY, 2D

DA YT ADFPNICH 5 EIREL T, o D i HBHOERZERLE T, N— 3

> 2.5 TAMH: ZOBBIIMATNL i OBIC int Z2FH LTV E L, ZOLEICK

D, 64bit > 2T LZIEL K Y A — b T 2ICRBIESBEICLRD £7,
PyObject** PySequence_Fast_ITEMS (PyObject 50)
PyObject F 4 ¥ ¥ DHEHRICHZ2 7L A ZBRLET. ZOBETIE, o X
PySequence Fast () DRL A 7P 27 b THYD, NULL THWHD EREL
TWET,

YA POV A ZADEHIND LE, AT HHERPEZONIZHET 200 L
NBEWVWIZ EICHEBELTEE Y, 2070, =T VADOEBEBRFKELvway T
XAPTOATFRIZHZL R, VI —%HioTLEI W, N=Y 3 v 24 TEL

PyvObiect* PvS ITEM
yObjec ysequence_ (PyObject *0, Py_ssize_t i)

Return value: New reference.
K13 % & the i th element of 0o ZiR L., KT 2 & NULL #iRL £7,
PySequence_GetItem () TT A, PySequence_Check (o) () DIEIZZ %D
F vy 78T, QDA VT 7 AT 2HERZITVERA, N—Y a v 23 TEI.
W= 3 v 2.5 CTEHE: ZORFUILIENT i OBIC int ZFHLTWE L, 20
ZEHIZ R D, 64bit P AT AZIEL K YR — F T 2 ITIIMBIESBREICR D 7,
int PySequence_Fast_GET_SIZE (Py Object *o)
o0 M NULL T7:{. PySequence Fast () DSRL7ZAT7P 27 b THDEIREL
T, 0 DEIZRELET, o DY A XlE PySequence_Size () ZMOHL THE
LNFETA, PySequence Fast GET_SIZE () Do %" YR DY T ILTH
5 ERELTUHET 2720, XD EHTT,

6.4 ¥ 78770k 1)L (mapping protocol)

int PyM i Check
it FyRapping_thec (PyObject *0)

A7V 27 bpey 770 a2 RELTHEHEICL Z2EL, 29 Thne
SITIF 0 ZBLET, JOBBMFOH LIZEICRIL 7,
Py_ssize_t PyMapping_ Size (PyO biect *o)

py_ynaLIPyMapping—Length(PyObwctﬁn

BNT 2727 bothDX—DEERL, KT 2L -1 %2BRLET, vV
THRI7Za b ar e L Tuint 7Y 27 Mo L TlE, Python D len (o)
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ERIUCICARD 9, N—= 325 TEHE: 2o OBIBUILIATIZ int ZIEL TW
Fl7, SOEEFEICLD, 64bit AT LAZIEL K YR — FT 2 IIHEIEHEIC
%h %9,

int PyMapping DelItemString (PyObjeCt %0, char *key)
FT7T 7ot key IZBITHRIBMTITZHIBRL £9, KT 2L -1 2L £
9, Python DX del olkey] EFRLUTY,

int PyMapping _Delltem(, . .. (. PyObject *ey)
F72 27 b oo key INTHRISATTZHIBRL X9, KT sL -1 2iKL £
. Python DX del olkey] LR TTY,

int PyMapping_HasKeyStri
int PyMapping_HasKey rlng(PyObject *0, char *key)

BT e, v THRA TS 27 FB3F —key ZRiOBAIC 1 ZRL, 29 Thw
EEICIFO0OZBRLET, Z0UE. olkey] DRI L 72 & EIT True . HlSFH35%
L7z E EllFalse ZIBTD }:ffﬁlﬁfﬁ‘o C DBEBMEOH LIHF ISR L £ 7,
int PyMapping_HasKey (PyObject *o0, PyObject *key)
2y TMF T 27 FIF—key ZFFOLEIC 1L ZIBL, ) THRVWEEIZIZ 02
BLET, Z4Ud, olkey] DRI L7 & Zl True &, HISFEAEL 2 & B
False ZiRT D &J—"Hﬁﬁ“(ﬂ C DORIEMFOH LIZHE ISR L £ 9
PyObject* PyMapping_Keys (

PyObject *o)
Return value: New reference.

BINT AT oDFXF—06%2 ) A F2ZBKLEY, KT 2 E NULL %
IBL %79, Python D o.keys () EHLTT,

PyObject” PyMapping Values (, . .

Return value: New reference.

BN 2EATT 27 oDF—ICHIRT 2225752 A FZIRLET, KT
% & NULL %R L ¥, Python D o.values () EFLTT,
PyObject* PyMapping_ Items (

PyObject *0)
Return value: New reference.

BINTEEAT7P 27 o DEEN, TbbX—LHORXTBASLT TLD5
HYVAMZIKLET, KT 5ENULL ZiB L £, Python DX o.items ()
EFILTY,

yObjec yMapping_Ge em rlng(pyObject *0, char *key)

Return value: New reference.

FTP b key ICNIET S 0 DEFEZIRL T, KT 2L NULL %KL £7,
Python D o [key] EHLTT,

int PyMapping_ SetItemStri
y¥apping_se em r:Lng(P yObject *o, char *key, PyObject *v)

FTY 2V b o Thkey ZfH v ﬂfﬁ“ﬂ)’iﬁ‘ KM$5E -1 %KL %9, Python
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DX olkey] = v LML TT,

6.5 17 L—% 70k )l (iterator protocol)

N—=a V22 TBEINL. A T7L—%%25 7-0DBEHOBEEIZT SO LrHh XA,
int PyIter_ Check(PyObJect %0)
oA T L —%7ubanrzsRr— 758545 B ET,

PyObject* PyIt Next
ybjectr FyTher _tlex (PyObject *0)

Return value: New reference.

JAGABR 0 IZEB T 2 RDMEZIR L £, A7 27 234 TL—3 D, Z ORI

G SAEAIIC BT 2 ROMEZI) L £, EHEMITS K> TR WIGEI I

D3y FINTORWGIRETNULL ZIRLEY, 7Y 27 b3 TL—F Tk

B Tld TypeError Z3AM L £9, EHEZIND HTRICZ 7 =20 % & NULL
ZiIRL, BAELOIF 2R L £,

AT VL =Y DIRTEEICO > TREUMZITIN—=T%2EHL L, COa—FRUTD
B R N o B G I

PyObject xiterator = PyObject_GetIter (obj);
PyObject *item;

if (iterator == NULL) {
/x L7 —DEFENHEZ Z ZI12EL «/
}

while (item = PyIter_ Next (iterator)) {
/x WO L 7EBETH S DU EZIT +/

/e #b ot b BMERET 5 +/
Py_DECREF (item);
}

Py_DECREF (iterator);

if (PyErr_Occurred()) {
/+ L7 =B E 2 ZICH «/
}
else {
/+ O Z KT 5 +/
}
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6.6 ZWX\vyT7r77OKIJL

D7 ¥ avidPython 1.6 TEHAI NNy 7770 F 2 )W O>0THHL £,
Zo7u b anld, Python2.x R TIEY A —FINTOETHPEILFEHK LTI, Python
307256, 2070 P aLOFERPREZERLZZF LNy 7770 F 238 A3 N,
Python 2.6 N EWRHEI N E L7z, FRIZ Ny 77 —ATI Uk 2B L TLEZ 0,

int PyObject_AsCharBuffer )
YR - (PyObject *obj, const char **buffer, Py_ssize_t

*buffer_len)

XFR=ADANE L TR 25 A LEA XY LOMENDRA VP 2R L £
o obj HIBUISH—R TRV F 6B Ny 77 AV 72— A%2HYR—F LT
WRITUIRD FXA, BT 5L 0 %R L. buffer # X €Y ONLEIZ. buffer_len
ZNy 7 7DORIWCHEELET, 27 —DRIZIX -1 #IRL., TypeError #t v b
LET, N=Yav 1.6 CEIL.N—= 3> 25 TEH: ZORBIILIRTIE buffer_len
DI int + ZFHLTVE LA, TOEHEIZKD, 64bit AT LZIEL Y
A= 2ITIFBEIEVBRLEICLRD £T,
mtPyObject AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t
*buffer_len)

EEOF =7 2N GAH L EAD X €Y FOME~NDRA VF 2B £T, obj
GFIBUTH—2 T A 6 5N LAJRENY 774 V9 72— AP R—F LT
WRITUIRD FXA, BT 5L 0 %R L. buffer Z X €Y OOLEIZ. buffer_len
ZRNy 7 7ORIICGRELE T, =7 —DFEICIZ -1 ZIBL., TypeError Z%tv b
LET, N=Yav 1.6 TEIML.N—= 3> 25 TEH: ZORBIILIRTIE buffer_len
DENZ int + ZFIHLTVE LA, TOLEHICKD, 64bit AT LZIEL Y
A= M T IIIEIEDBREIC LD £ 7,

int PyObject_CheckReadBuffer (Py Object *o)
oMWR—2 T AV PO BHAM LAY 7748 72— A2 Y K- LT
WBEAIC 1 ZELEYT, 2RO AICIE 0 ZRLET, N—Yar 22T
.

int PyObject_AsWriteBuffer (PyObject *obj, void  **buffer, Py_ssize_t

*buffer_len)
HEAARUBERXE) EOMENDORA VI 2IELET, obj BIBIZH & 7 X v

FPoRBEZXFNY 77 A VI T =AY A= L TR IFNUUEED A, B
WdaE0ZRL, buffer & AT DALEIZ, buffer_len 7273y 7 7 DR I ITHRIE
LET, T7—DREICIE -1 ZiIBL., TypeErrorZztv FLEJ, N—=arv 16
THEM. N—= 2 v 2.5 TEH: ZOBEEILDIHNZ buffer_len DTIZ int » ZF]H
LTCwELA, TOEHEIZKD, 64bit VAT LZIEL K HF— T 2 ITIHEIED
WHEITZ D £,
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BRA73 17 b (concrete object) L
1Y

CDOETIZIZ, FEED Python 4 7Y = 7 FEH ORI OWTIARTHE S, b
DOBIBICHES 7D A 7Y 27 F 2 ETDIEIRWEZTIEH ) £ A; Python 70 7 5
DoMWMD TS 27 bR EE, 2047V 27 bBIEL WAL ST
WEDIEEE L THRVDRS, FTHF 2y 72 {TbRTIUIRD LA W21, 5
F 7Y 27 P PREERDPFRD1TIE, PyDict_Check () 2w 3, Z DFEIX Python
DA 7Y 7 MBI % “GKEHR” 1ITiE> TR SN TwE d,

EE: COBETERTOREBEZ, ESNAA 727 FORZHEELS Fzv 7L
X9T23b00D, L OBEBREINLA 7Y 27 B3GR NULL 7 OGR4
T2 VD EF v 7 LERA, CNODEBIC NULL ZJEIETLE) &,
BIBUI A B Y 7 7 v AERZR I LT, A v 7)) 2RI TSI TCLEHIFT
<7,

7.1 EXA 7Y 17~ (fundamental object)

Z DfiiTIx, Python OFIA 7Y =7 b &2 v 7V b~ (singleton) 4 7Y = 7 b None IZ
DWTIBRET,

711 BA T K~ (type object)

PyTypeObject
HAAAR 2R 2B ICHWoN s, 7Y =27 F2kT CHERTT,
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PyObject* PyType_Type
BA 727 FHEOMA 727 FTT; Python LA VICEIT S type
types.TypeType MU A 7Y =7 FTT,
int PyType_Check (Py Object *o)
FTP2 oA TP 2 POGHICEZRLET, BHERA 7027 M5
B XN 7 YA 7 (subtype) DA Y A Y VY ABEAET, ZOMDEGEICIEH
ZIRL £,
int PyType_CheckExact (PyO biect *o)
AT oA TV 27 FOGEICEZRL £, BHERNOY 75 4 7T DY;
BlIEAEEA, ZOMDGEICIIRmZIEL £, /N—2 a2 v 2.2 TEN.

unsigned int PyType_ClearCache ()
WEBOBEX vy 2227 V7 LET, BHEONN—Ya vy 2R L £T, N— 3

v 2.6 T

id PyType Modified
voud Pylype Moadirie (pyTypeObject *type)

WHDBHEEREX vy > oz, ZDtype L TXRTOY 784 Floxf LTI L £7°,
Z DB type DIBIECHIE 7 7 RFNZEH L 726 L ICFETHERH I 2T
D FERA, N—Ya 2.6 TE

int PyType_HasFeature . .
YEYPe (PyObject *o, int feature)

A 72 27 b oll, BIBERE feature DSFEI N TV A EGICEZIRL £9, AU
BIEHEAH—-EYy FD7 77 TRINET,

int PyT IS_GC

MEYIyPe_25— (PyObject *0)
WA 7Y 27 b9 o BMERSEMHZ Y R —F L TUGAICEZELET, 2D
BB HIBERE 7 7 7 Py_TPFLAGS_HAVE_GC OREREZF v 7 L T, N—
¥ a v 2.0 TEM.

int PyT IsSub

ntPyType IsSu tYpe(PyTypeObject *a, PyTypeObject *b)

alSb DY TIA TOWEICEHZERL £, /N— a v 22 Tl

PyObject* PyT G icAll
yonject” Fytype_teneric oc(PyTypeObject *type, Py_ssize_t nitems)

Return value: New reference.

N—= 3 v 22 T N— a v 2.5 TEHE: ZOREIIDIINE nitems DT int

ZAALTCOE L, COEHICKD, 64bit AT AZIEL CHHR—FT 5T

EIEDSREIC 2 ) £ 7,
PyObject* PyT G icN
yLPIeet” F Y Type _sener Ll (PyTypeObject *type, PyObject *args, PyObject

*kwds )
Return value: New reference.

N—3 3 v 2.2 TEI.
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int PyT Read
mtFytype Rrea Y(PyTypeObject *type)

BA 7Y 27 b OBRIBAENH (finalize) ZfTVWE T, ZOBEEIIETOAL TP 27

FCEIHLEE T T A DI I N R TR D A, OB, FIKY
SAMMP AL 72Aa Y FE2TA 7Y 27 MOBNT 2888255 D £3, RINL
HAICIE 0 2B L, 9 —DEAICiE -1 2R THMERZREL £3, N—
¥ a v 2.2 TEM.

71.2 None A 737 ~

None IZXf9 % PyTypeObject (X, Python/C APl TIXEZAHMIN TR VDT
HEELTLZI, None ‘N FHET (singleton) DT, A7V =7 +D7A
TYTATATAL (C Tk Y =) 252 CTHareTyd, MUHEE»S,
PyNone_Check () BA%iZdH h XA,

PyObject* Py_None
Python IZ¥ 1} % None # 72 =7 b T, %I L 2R LET, ZOF 727
MZIEAY Y FRHD A, V7 7LV AAT Y FIZOVTE, 2OF 7V 27
FHDOA 7Y 27 b EABRICHE ) BEBH D £,

Py RETURN_NONE
C %5 py_None ZRIHIEZHYNAT) 7cdD< 70 TT,

7.2 HERA T 7 ;b (numeric object)

7.2.1 (BE)EBHEA TS 7k (plain integer object)

PyIntObject
2D PyObject DY 7% 4 71% Python DIEHEMA 7 = 7 b2 KB L £7,

PyTypeObject PyInt_Type
Z D pPyTypeObiject DA ¥ A ¥ ¥ A% Python O (RFEET i) BEOM 2 LB L
¥9, Z4UZ int P types.IntType EMLA 7Y =7 FTT,

int PyInt_Check ( .
PyObject *0)

oW PyInt_Type M pPyInt Type MDY 754 7 TH23 EEICEZIRELET,

W= a V22 TEH: Y784 7258tz L)k £L7%.
int PyInt CheckE t
int PyInt_CheckExac (PyObject 50)
o D PyInt_Type BT, 2D pPyInt_Type MOV 785 A 7 Thwni FICEHEZIK
LET, N—=a v 22 TE.
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PyObject* PyInt_FromString (char *str, char **pend, int base)

Return value: New reference.

str DXL FHUEITED VT, #ieZe PyIntObiject ¥71F PyLongObject #iR L
¥9, ZDLE X base ZIREHE L TXFINZMEIRL £, pend 2% NULL T}
X, *pend & str PCEBRIIN T B UBEDBIHOXFED T FL AZIHE L
TWET, base D30 7% 61X, str DFIHDO L FINFED TR ZIEL T b
L ostr DY 7 0x/ F720% 70X/ TR E > Codud, BB 16 2 E 35 str 257 07
T > T, BEBBUC 8 2w £ §,; ZDMMDGEICIZHEEIC 10 2V £ 7,
base 73 0 TZ\F1ULX, base 1 2 DA E 36 LT OETRIFNUER D A, SBIHIZ
HADD DL IR IN T T, L BWVEA. ValueError 2% I 1
F9, L TWwE 2> vdD long int MTEILUNZ WL 5 WKRELREDIX
FINZASTED, =70 —EEPHII N TOIUL, PyLongObject ZiK
LEd, A—"7u—Ehnfflshcoiidiud, NULL ZBL £7,

PyObject* PyInt_FromLong (long ival)
Return value: New reference.

ival DIEZ > TH BB A 7P =7 2R L T,

BEDFETIX, -5056 256 T TORTCOEEIINT 28EA 7Y =7 b oidFl
ZREFT 2 L HICLTE Y, COFPHOEZERT 5 &, FBEIEIPFOL 7Y =
7 MIRNT 2SN X ) IckhoT0ET, fEoT, 1 DER2EZSZ LT 6T
BETT, 22 TCLE27%8AD Python DEFNIREFRKTT :-)

PyObject* PyInt_FromSsize_ t (Py_ssize tival)
Return value: New reference.
ival DEZ > TR BB A 7Y 27 P RAK L 9, DY LONG_MAX ZH# 2 T
WEGG, REEA 7Y 27 P2IBELET, N—Y a v 2.5 TE.

PyObject* PyInt_FromSize_t (size_tival)
ival DiEZR > TH7BBEA 7P 27 P24 L £9, H2S LONG_MAX % # 2T
WarEG, BBEA 727 F2IRLET, N—Y a v 2.5 TEM.

long PyInt_AsLong (Py Object *io)
F7Y 27 bEL PyIntObiject THRIFIUIETHF v X M ZikA, RIZZD
fEZR LT, =7 —0FRELLGGE. -1 PEINE T, ZORFOH LN,
PyErr_Occurred () ZfioT, =7 =L L 72D0, HUED-1 27D d%
HWr s RETT,

long PyInt_AS_LONG (Py Object *io)
A7V 27 bio DIEZRLET, 7 —F v 7 2iTwiHA,

unsigned long PyInt_AsUnsignedLongMask (Py Object *io)
F 727 bWER PyIntObject £/ PyLongObject TRIFIUIEFTHRIX v
A b ZAA, RIZZDEZ unsigned long MTRL £7, ZOBEIZA— 7
U—%Fxzv 7 LETA, N— a3 v 23 TEI.
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unsigned PY_LONG_LONG PyInt_AsUnsignedLongLongMask (Py Object *io)

F 727 bWER PyIntObject £4I1E PyLongObject THRIFIUIETHIX v
A b AH, RICZDfEZ unsigned long long MTRLET, A—"70—
F v 7 LERA, N—= 3 v 23 TE.

Py_ssize_t PyInt_AsSsize_t (Py Object *io)
FT7Y 2V bD3EXR PyIntObiject THRIFIUIFTH X v X FZ2ikA, KicZD
fli%z Py_ssize t M TIRL 9, N—=2 a ¥ 2.5 TEMIL

long PyInt_GetMax ()
AT LDHGRICHD K, RADRRDELME (S AT LD~y F 7 74 IVICEE
IN T35 LONG_MAX) #iR L £7,

int PyInt_ClearFreeList ()
BED freelist # 7 V7 LET, BARTERDPoLEIEDOEZIRLEFT, N—V a
v 2.6 THEN.

7.2.2 Bool B¢A 73 U k

Python @ Bool BUIHEK DY 77 7 AL L THEINTVET, 7 LHOfEI
Py_False &£ Py_True D22OL b b WA, #E-> T, @EEDERHIFRBEIEIL 7 —
AANZIZHTIEED FRA, El3VA, UTFNo~wZarfifictExd,

int PyBool_Check
Y (PyObJect *0)

0 D3 PyBool_Type DLHICEHZIRL T, /N— 3 ¥ 2.3 TEN.

PyObject* Py_False
Python IZ&1} % False A 7Y =27 FTT, TOA 7Y =27 MIXAY vy Fzfib %
Yh, ZMAT Y FORTE, DA 7Y 27 b LRI ) BEBH D 7,

PyObject* Py_True
Python ICEJ 5 True A 7Y 27 b TY, 2OA TV =27 MIXAY v F2Rbid
ho ZAT Y FORTIE, DA 7Y =27 b LRI ) BEBH D 7,

Py_RETURN_FALSE
Py _False \EYARSBEAT LV F DA 7YX b 2{ToT, BEBPSETOD
270 TY, N— 324 TEL

Py_RETURN_TRUE
Py_True WCHUIBZIHAT Y DA V7YXV F2iToT, B SRT-HD
270 TY, N— a v 24 TE.

int PyBool_FromLong (long v)
Return value: New reference.
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v DMEIZIE L T Py_True ¥7213 Py_False "DFH L WESHEZIR L £9, N—V 3
v 2.3 CIEM.

7.2.3 REHAEIA T 7 b (long integer object)

PyLongObject
D pyObiject DY 784 FIFREEMEZEREL £7,

PyTypeObject PyLong_Type
Z®D PyTypeObject DA ¥ A ¥ v AL Python REFM 2RI L £7, Tl
long ¥ types.LongType LRUA 7Y =7 FTT,
int PyL Check
intPyLong_Check () ect #p) \
5183 PyLongObject & PyLongObject DY 78 A4 7D & TICHZIRL £7,
N—=Pa V22 TEHE: Y784 725l Bictns k)i L.
int PyLong_CheckExact (Py Object #p) \
5183 PyLongObject BT, 22D PyLongObject MDY 785 4 7Tl E FiC
H2RL T, N—a 22 THE.

PyObject* PyLong_FromLong (long v)
Return value: New reference.
v o #iTls PylongObiject 7 7Y =27 F2AERLTGRL ET, KD L FiTi
NULL %R L £,

PyObject* PyLong_FromUnsignedLong (unsigned long v)
Return value: New reference.
C D unsigned long M 6727 PyLongObject A 7Y =7 b R4 L TR
LES, KDL EITIEINULL 2B L £,

PyObject* PyLong_FromSsize_t (Py_ssize_tv)
CDPy_ssize t M o5Hi7-7% PyLongObject A7 =7 FZ2AERLTRL %
T, RDEZITIE NULL 23R L £9, /N— a ¥ 2.6 TE.

PyObject* PyLong_FromSize_t (size_tv)
CD size_t W oHil% PyLongObject A 7Y =27 FZ2AEML GRLET, &
WD & ZITIE NULL 2B L £9, /Y= 2 >~ 2.6 TE/.

PyObject* PyLong_FromLongLong (PY_LONG_LONG v)
Return value: New reference.
C ®D long long M 5#H 7% PyLongObject A 7Y =7 2R L TGRL X
T, RO L EICIINULL ZiRL £,

PyObject* PyLong_FromUnsignedLongLong (unsigned PY_LONG_LONG v)
Return value: New reference.
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C D unsigned long long M SH72 7% PyLongObiject 7Y =7 b B4R
LGRLEY, KD E EITIE NULL 2B L £7,

PyObject* PyLong_FromDouble (double v)
Return value: New reference.
v DEEREE D S #7277 PyLongObject A 7Y =7 AL TGRL £9, KD
EEIZIENULL 2B L £7,

PyObject* PyLong_FromString (char *str, char **pend, int base)

Return value: New reference.

str DXFIUEIZFED T, #i77e PyLongObject ZIR L EF T, ZDE X base %
HEE LTI ERINL £ 3, pend 73 NULL ThIF UL, xpend & str FTH
DRI N TV LA UBRDRHDLFED T FLAZIE L TWE T, base 230 7
S, str DD LFINFED W TRLZIREL ET: L strdd ' 0x’ 4l
70X/ TIRE o Twdud, BRI 16 2V 5500 237 07 TIHE > Toud, A
B 8 2l £ 9 Z DDA ITIIIERIC 10 2\ £ 9, base 230 T4 IF UL,
base 1 2 DAL 36 LN OE TR ITUI R D £ A, FBHICEADN D 255 13 HHS
NET, BEBEL WG, vValueError DS INE T,

PyObject* PyL F Uni d
ybjee yhong frominico e(Py_UNICODE *u, Py_ssize_t length, int base)

Return value: New reference.

Unicode DEFALS % Python ORFEEHFANAEL £ 3, D87 X ¥ ul, Uni-
code XFHN DM D LT %I L. length \ZIZSCFHEIBE L. base \ZIF MO
HEEEE L 9, EEUIHP (2, 36] I FUE R D ¥ A; @ENDOEEE I
FETHE, ValueError ZiAM L ET, N—Ya v 1.6 TEM. N—Y 2 25T
B Z OBABUI LA length DENZ int ZFIH L TWE LA, ZOEHIZKD,
64bit > A7 LZIEL K YA — b § 2 ITIIMBEIEDREIT 2D £,

PyObject* PyLong_FromVoidPtr (void *p)
Return value: New reference.
Python #4507 IZRBEM 2 R A V7 p o ERL T, A4 v ZICANSiEIE
PyLong_ AsVoidPtr () ZfioTH oS &9 RfETT, N—Y a3 1.5.2 TEI.
N—Y 3 v 2.5 TEHE: BEMED LONG_MAX X D KREWEHIE, EOREHZIK
LE7.

1 PyL AsL
Ong FyLong_As ong(PyObjeCt *pylong)

pylong DI TRELEZ, C D long MEBITIRL £7, pylong 2% LONG_MAX
XD REVYS, overflowError XL, -1 Z&RLET,

Py_ssize_t PyL AsSsi t
y_Shtzet FyLong _AssSsize (PyObjeCt *pylong)

pylong DI TREEBfELZ,. C D Py_ssize_t MERHETIEL £7, pylong 73
PY SSIZE T _MAX £ D HRKREF WA, OverflowError L., -1 ZiBL
F9, N—T 326 TE.

unsigned long PyLong_AsUnsigne ong(PyObject *pylong)
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pylong DIETEREEEMEZ, C D unsigned long MR TKEL £, pylong 73
ULONG_MAX & D b RE WG, OverflowError ZiEH L £ 7,

PY_LONG_LONG PyLong_AsLongLong ( _
PyObject *pylong)
pylong DIETREEREZ,. C D long long MEWTIKL £9, pylong 2% long
long TRELZWVEE, OverflowError ZIAH L 3, N— 3 ¥ 22 TEI.

unsigned PY_LONG_LONG PyLong_AsUnsignedLongLong (PyObj ect *pylong)

pylong DIETfEZ. C D unsigned long long MEHTIKL £9, pylong H3
unsigned long long TEEZWLES, IEDEXR S OverflowError ., D
fili7Zs & TypeError ZiKH L £9, /N—2 3 » 2.2 TN

unsigned long PyLong_AsUnsignedLongMask ( _ ,

PyObject *io)

Python B fliz., A — 70 —F v 7%2i7HTIZ C D unsigned long MFE
BICGRLET, N—a v 23 THEL

unsigned PY_LONG_LONG PyLong_AsUnsignedLongLongMask ( ,

PyObject

. e *io)

Python B¥Hfli%z, A — 70 —F v 7 Z2fTHTIZC D unsigned long long

BIRBICIRL 9, N— a v 2.3 TEM.

double PyL AsDoubl
otble FyLong_Asbou e(PyObjeCt *pylong)

pylong DIEIAEiz, C D double MEHTIKL £9, pylong ¥ double Zfli>T
HERIEHRTE W6, overflowError BN ZEH LT -1.0 2L £7,

void* PyLong_AsVoidPtr ( .
PyObject *pylong)
Python DI BB Z 16T pylong 2. C D void HA Y FICEW L £
9, pylong ZEMTE R IJ X, OverflowError ZXH L £9, Z OB £
PyLong FromVoidPtr () CTHEZAERT S & I kI 7% void KA ¥
ZERTEDZLTTT, N=Yarv 152 TEMN. N=Yav 2.5 TEH: {H)
0.LONG_MAX D#iFH DN Z > 72556, Mot B EfF 5 LERDOMm T &b
M ATRET Y.

7.2.4 ZEINERBA TS U~ (floating point object)

PyFloatObject
Z D PyObject DY 7% 4 7% Python {FE/INEUS A 7P = 7 P 2R £ 7,

PyTypeObject PyFloat_Type
Z D pyTypeObject DA ¥ A¥ ¥ Al Python IZEI/NERMAZ R L 3, 2
¥ float ¥ types.FloatType ERUA 7Y =7 T,

int PyFloat_Check )
Y - (PyObJect *p)
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FIBhS PyFloatObject A PyFloatObject DY 7 ¥ AL 7D E ZICEZRL F
T, N—=Ta V22 TEHE: 3784 725 BIcENBE X)) F LI

int PyF1 CheckE t

int PyFloat_CheckExac (PyObject p)
5IEDS pyFloatObject BT, 2> PyFloatObject BlDY 75 4 7T\ &
SICEZIRLET, N—2 a v 22 TiEn.

PyObject* PyFloat FromStri
yObject* PyFloat FromString(, .. ... t. ssond)

Return value: New reference.

str DXTHMEZ S E1Z PyFloatObject A 7Y 27 bZ2AEKL £, KT 3 &
NULL %R L £, 58 pend ZHHINF T, ZORIEUIBRTOIED - 721FIC
BINTHET,

PyObject* PyFloat_FromDouble (double v)
Return value: New reference.
v 5 PyFloatObject A 7Y =27 b 2AM L GRLET, KRIRT 2 L NULL %
BLET,

double PyFloat_ AsDoubl
ouble Fy® Loat _Asbou e(PyObject *pyfloat)

pyfloat DIFTAE%Z. C D double BIEKRHTIEL £,

double PyFloat_AS_ DOUBLE
Y - (PyObject *pyﬂoat

pyfloat DIETfEZ., C D double BIRBITIRL 923, =7 —F =v 72T\ %
A,

PyObject* PyFloat_GetInfo (void)
float DFGEE, /ME, BARMEICEI T 2 [HHZ & structseq £ Y A v 22K L %
¥, ZHUE, float.h 7 7 A NDHERT v X—TF, /N— a ¥ 2.6 TEN.

double PyFloat_GetMax ()
float DEHT & 2 I KBREME DBL_MAX % C @ double BITIRL £9, XN— 1
v 2.6 TIEM.

double PyFloat_GetMin ()
float D IEAML X N/ NDIEDE DBL_MIN % C @ double BITIRL ¥§, /N—
Y3 v 2.6 TEM.

int PyFloat_ClearFreeList ()
float D freelist # 7 U 7 L ET, FRTE D277 A TLBEZRLET, N—Y 3
> 2.6 TEM.

7.2.5 FEINESEA T 7 b (complex number object)

Python D#EFEEA 72 = 7 ME, CAPIHl S /A2 & ZODRfEDR L L THEINT
WE T —J51d Python 70 77 LR L TR E 1T % Python DA 72 = 7 T, fill
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i IFREEDERBAEZ KRBT 2 C OREARTY, APLTld, Tt o522k ) Bz
fftL T x 7,

CBEARE L TDERY

BEBD CHERZFIBE L TZELAED, BMEE L GRLAD T3 %E. R v
FIELZITIDTIEIRL EEL 2I7)DTHEL TLEI v, ZHUIAPI2ikz2@EL T
—HLTWwET,

Py_complex
Python HEHA 72 = 7 + DIEDHTITKIET 5 C DREEIRTT, HERA 7V =
7 F Y IZEAEDREEKIE, ZOROEERZGEIIGC CASIRHE LT#
WET, BEERIIDLTOL I ICERINTVET:

typedef struct ({
double real;
double imag;
} Py_complex;

P lex _P
y-complex _Fy_c_stm (Py_complex left, Py_complex right)

TODEFREDONE CD Py_complex MTRL 7,

P lex _P diff
y_complex _Py_c_di (Py_c omplex left, Py_complex right)

TODEFREDER CDPy_complex TRL 7,

P lex _P
y_complex _Fy_ c_neg (Py_complex complex)

HEE complex DFF5HE C D Py_complex MTIRL 7,

P lex _P d
y_complex _Py_c_pro (py_complex left, Py_complex right)

TODEFZEDEE C D Py _complex MTIRL 7,

P 1 P t
y_complex _Py_c_quo (Py_comp]ex dividend, Py_complex divisor)

TODEFZEDREE C D Py _complex MTIRL 7,

P lex _P
y_complex _Py_c_pow (Py_complex num, Py_complex exp)

8 exp D num Fex C D Py_complex BTIRL £,

Python A 7Y 7 k&L TDERKE

PyComplexObiject
Z®D pPyObject DY 7% 4 71F Python DEZRA 7 =7 b2 LB L £7,
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PyTypeObject PyComplex_Type
2D PyTypeObiject DA ¥ A Y v A% Python DEEHM % EI L £ 3, Python
D complex ¥ types.ComplexType EMUA 7Y 27 FTT,

int PyC 1 Check

int PyComplex_Chec (PyObject ) \
51873 PyComplexObject M PyComplexObject MDY 784 7D & ZILHE

ZIRLE T, N—=Ya v 22 TEH: ¥ 794 7251 8IcENnd kHckhh L.

int PyComplex CheckExact .
Y plex_ * (PyObJect *n)

5183 PyComplexObiject BT, 2> PyComplexObject MDY 7% 4 7T
WEZICHEZIRL T, N— a v 22 THE.

PyObject* PyComplex_FromCCompl
yObjec ytomplex rromCComp ex(Py_complex V)

Return value: New reference.

C ®D py_complex M5 Python DEFREMEZ LKL £,

PyObject* PyComplex_FromDoubles (double real, double imag)

Return value: New reference.

#7z7 pyComplexObiject A 7Y =7 % real & imag 7> 5 ER L £ 7,

double PyComplex_RealAsDouble (, . . . ;.

op DFEEE % C D double BITRL 7,

double PyComplex_ImagAsDouble (, ) . . s,

op DIEH 7% C D double MTIRL 7,

Py_complex PyComplex_AsCComplex (PyObject *op)

HEELE op 205 Py_complex B L 7,

7.3 =T VXA T U b (sequence object)

= VAZX TV 27 M 5 IR EFIC O TIERTIOETT Tt E L7z
DfiTIX, Python SiEICb &b Efiib o TVBREDY —r Vv AF 7Y 27 MlZOoWnT
oz d,

7.3.1 bytearray A 7> 7 ~

N—3 3 v 2.6 TEM.

PyByteArrayObject
Python @ bytearray 4 7% = 7 b Z/”"§ pyObject DY 7854 7
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PyTypeObject PyByteArray Type
Z D PyTypeObiject DA ¥ A ¥ v AlX, Python bytearray B1% /R L £ 9, Python
LAY TDbytearray EMCA 7Y =7 FTY,

BMFryo~N¥70

int PyByteArray Check .
Y=Y Y- (PyObject *0)

o D3 bytearray N Z DYV 7 I A TDA VAY VAR STGHEICEZRLET,
int PyByteArray CheckExact (Py Object %0)
o Wbytearray A 7Y 27 N T, EDY T IA TDA VAY VATIIHEEIZ, H

ZIRL £,

4L 7~ APl B

PyObject* PyByteArray FromObject (PyObJCCt *0)

Ny 7778 FalVzdELTWEEEDT 7Y 27 F o6, H L\ bytearray 4
727 bR LEL £,

PyObject* PyByteArray FromStringAndSize (const char *string, Py_ssize_t
len)

string £ % DR X len 7> 5 ¥ L > bytearray ﬂ’7‘/a: 7 rziR LT, REL 756G
I NULL 28 L £,
1 %k
PyObject* PyByteArray_ Concat (PyO biect *a, PyObject *b)
bytearray a & b % L 726552 F1 L > bytearray & L TGRL £ 7,

P ize_t PyByteArray_ Size
y-sstz Y=Y Y=Lz (PyObJect *bytearray)

NULL £ A ¥ 8 F =y 7 DIRIT bytearray DYV A4 A %iBL £7,

har* PyByteA AsStrin
char* PyByteArray AsStri g(pyObJect *bytearray)

NULL XA ¥ % F xv 7 DIRIT bytearray DINE% char ity & L TGRL 9,

int PyByteArray Resize . .
Y=Y Y- = (PyObJect *bytearray, Py_ssize_t len)

bytearray DWI/Ny 7 7% len ~V % A4 AL 7,

R4Z4n

DT rz7nli, $#4v9DF v 22 Lkl tick hZe2Btc L TAY—1 %
BHRELTVWET,
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char* PyByteArray AS_STRING )
Y=Y Y25 (PyObJect *bytearray)

PyByteArray AsString() D7 0ON— a v,

Py_ssize_t PyByteArray GET_SIZE
- —FYEY Y=t (PyObject *bytearray)

PyByteArray Size () D7 TN—T 3V,

7.3.2 XFHINANATI U b

DN OB Tk, XFINBEINDI1ET DT XY ICIEXFINNE I NG EIC
TypeError ZX ML £7,

J—h: 2o OBIEAEE X Python 3.x Tl PyBytes_* NV 2 — A XN T, BHE2ESD
I 57%DIC, FICHERINTHZRWRD, 3.x THIHTE % PyBytes BA%HE I [R5 D
PyString_* BII~ND A ) 7 RIZIN TV ET,

PyStringObject
2D pyObiect DY 7% A 71% Python DXLFHNA 7P =7 b #RBHL 7,

PyTypeObject PyString_Type
Z D PyTypeObiject DA ¥ A ¥ ¥ Al Python DXXFHNMEZ R L £3;, ZDA 7
Yz 7 Ml Python LA VIZEI} S str ® types.TypeType E[HL T,

int P i heck

int PyString Chec (PyObject %0)
o WX FHNRD X FHDY T84 T ThHhHEZICEHZRLET, N—Y 322
TEHE: 3784 725 8ctns kHicizh FL 7.

int P i heckE

int PyString CheckExact (PyObject 50)
0 DIXFHNHIT, HOXFINHDY 75 4 7 ThEZICHZIRLE Y, N—Y 3
> 2.2 TEM.

PyObject* PyString_FromString (const char *v)
Return value: New reference.
v ZMEICROXTINA 7Y 2 7 b 2R L £, RT % & NULL Z2IBL £, 37
AL VIENULL TH>TUIH D ERANULL 0> E ) 3 F =y 7 L F¥ A,

PyObject* PyString_ FromStringAndSize (const char *v, Py_ssize_t len)
Return value: New reference.
DS v TRI D len DFiT- X FHNA 7Y =7 P 2ZIBELET, KT 5 & NULL %
BLUET, v NULL DY&. XFNOHHIEARYAEOREICRD £3, N—
Ya v 25 CEHE: ZOBBUILIENIL len DT int ZRAL T FE L, ZOXE
FIZED, 64bit Y AT LZIEL KA — T HITUFMBESBEICRD £7,

PyObject* PyString_FromFormat (const char *format, ...)
Return value: New reference.

CBI# print £ () TERXD formar SCFH| E MBI 507% £, FHXLTHF A DT
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IR zEHA L7 BT, HR Lz 7> A5 2 MH & T % Python XX(FHNC L TR L ¥
T, MEEDOLIEEIE C DT —F TR TUER ST, 22D format XTHNHNDEH
AIEE LT (format character) 12— 2 HITH L TEAa D) A, FHTE 2EK
AL T D@D T

s | B OXVk
187E

)
it

n/a XF% DY T 7,
int C DEHH TR I N L H—D T,
int C D printf("sd") &< HL,

Q o°

o® o° o° o°
Q.

u un- C®printf ("su") &L HL,
signed
int

$1d |long | C®Dprintf("sld") &ML,
$1lu un- CDprintf("slu") E&£HLU,
signed
long
Py_ssizeG @D printf ("%zd") &2 L,

size_t | C D printf ("szu") ¢ ML,

int C®Dprintf("si") & HLU,

int C D printf ("sx") & HL,

char* | null TG I 172 C DXXFF,

void* | C R4 ¥ D 16 KL, printf ("sp") EIFEALERLR
B, 779 87 4—LICBI}S printf DERICED D 2k
SHIZY 77V 0x DI E £,

W T & R EHAIEE XT3 H - ey, RO OFALTINEZ D % F I3
ICaE—3, RYoFEIImEINEJ,

N N
S Q

X

9]

o® o o o oo o°
'_l

o

PyObject* PyString_ FromFormatV (const char *format, va_list vargs)
Return value: New reference.
PyString FromFormat () ERLCTY, 2L, 2H5DEEIE =S L51%%
EDEXA,

Py_ssize_t PyStri Si
y_ssize_t PyString lze(PyObject *string)

XHHNA 7Y =7 b string NOXFHIMED R I #IR L F§, /N—Y a v 25 TEH:
COBIBUIDIETIE int Z RLTWE LK, ZOEHIZXD, 64bit VAT L%IEL
CH A= FT2ITIHMEEBBIEICRD £T,

P ize_t PyStri GET_ SIZE
y_ssize_t PyString — (PyObject *string)

PyString Size() 29 7R THELZLZDDT, T7—Fzv 7 2fTVEHA,
=Y 3y 2.5 TEHE: ZOBBUILIETIE int ZIXLTWE L, ZOLHEICKD,
64bit > AT L% IEL { 3R — T2 I IFEIEDBEIC R D £9,
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char* PyString AsStri
r* PyString As rlng(Pyobject *string)

string DHE%Z NUL XF#m3I N EZHTRLET, KA 513 string 7
7 FOREANY 77 RIEL, Ny 77Dab—Zz2ETHITRLD FHA,
PyString_FromStringAndSize (NULL, size) Zf#ioTHERL 7 CFFITh
WIRD, Ny 77 HDT =2 303 KEL LTEAD) FEA, 20X
T7R7—FLTERD £¥A, string 23 Unicode 7 7Y =27 FDHEH, 2D
BA%L string DT 74NV v a—T 4 v IREFEL, 7740 v a—F
4 Y TR U TEIEZITWE T, string BWXFINA 7Y =7 FTT 6 R0,
PyString AsString () I& NULL %3iR L C TypeError ZiAH L £,

char* PyString AS_STRING
Y IS (PyObject *string)

PyString AsString() 2970 THELLLDT, TI7—F v 72TV EY
ho XFINA TP 27 b E T2 R—bFLFET;Unicode 72 =7 FZEL X
nHERA,

- . a { naAndSi

int PyString AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t

*length)
obj Dh &% NUL X F#&in S 7= KB LT, I DL buffer & length % {#i->

TRLET,

ORI TINA 7Y 27 b & Unicode A 79 27 b DELE S H AT E LT
L9, Unicode ¥ 727 FOYE, A7V b 2T 74V 2va—T1v 7
TXIYa— K L7/Y— 3 v (default encoded version) Zi& L £ 9, length 7% NULL
Dt HZIEIE 53y 7 71213 NUL X772 ANTidAR D £48 A; NUL 3CFDS
A2 Twaga, BEUE -1 2IBR L., TypeError ZiXHL 7,

buffer 1% obj DN XL FINI Ny 7 7 2B ML, Ny 77Darv—%22MT 501} T
iXHH FH¥A, PyString FromStringAndSize (NULL, size) Z{#H-oTHRR
LT TRORD, Ny 7 7HOTFT =230k 328HH LTERD FHA,
COXFH TR r—FLTERD £ A,

string 7% Unicode 4 7Y = 7 F D6, ZOBEUL string DT 74NV 2y a—T4
VIMRERTE L, 774NV v a—7 1 v RIS U TEEZIT W E T, string DY
XFNA 7Y 27 FTTHRWEA, PyString_AsStringAndSize () 1 -1 %
XL T TypeError ZiAH L £9, N— 3 v 2.5 TEH: ZORBUILAIIZ length
DENZ int + ZFHL TV E LA, TOEHICKD, 64bit AT LAZIEL Y
F— T 2FBIEBEICR D £7,

void PyString Concat
ystring_ | (PyOb_]GCt **string, PyObject *newpart)

LWL 7Y = 7 b % *string ISHE L. newpart DINE % string [ZEML
I LANE - 2 ME2E 35 2 ik £9, string DLLRTOfEIZ K
THSMIBBWANSNE T, e XTI 2B TERITIUL, string IS 57
WHIRIZHER S 41, *string DAEIZ NULL IZ3ESINE T, 72 OB, B 2G4
DHREINZET,
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id PyStri C tAndDel
voldrystring_ onc:fl < (PyObject **string, PyObject *newpart)
LWL 7 = 7+ % *string ISAF L. newpart DN % string (BN L
£79, 2E5DNN— a YOREBUL newpart ~N\ODZM2 T/ AXA Y FLET,

int _PyString Resize ) ) )
—Y I (PyObject **string, Py_ssize_t newsize)

CEHEARE TH L LFINA 7Y =27 b2 A RELHET 5 FETT, Hile i 3CF94+
T2 FEERT 2 EZICOARBEHL TLEI 0, XFFIBTTIZa— Fofo
WaTHEbN TV A2 L wEaIcid, ZoBEz2#ioTidh) A, AN
TEXFHNA TS 27 bDOBBAT V E D1 THROEE, ZOBKZITFOHETEL
72D £9, AffEciZ, BFEOXFINA 7P 27 PO FLAZEL (2D
7 RLRICIFGEZIAARBREDERE 200 LNEFEA), Hirchd A AZ2EELET,
BRI L7256, *string 3V A AEHEINLXFINA 7P 27 F2EFF L. 0 3R
INFET; *string DIEIZ, ANMLLEDEERLZ ST Eb LNERA, XF
FIOF T ar — a VIR 72856, *string \ICA> TGO XLFINA 7P = 7
N EMRRLL . *string 7 NULLI1Zk >y b L, XEVHINZEY PL, -1 ZRLZE
T, N—=a v 25 TEHE: ZOREIILIHTIX newsize DT int ZHHL T
L7ze COEHEIZED, 64bit > AT LZIEL K YR — T 5ICIIMEIEDSHEI 74
hET,

PyObject* PyString F t
yuvbject” Pystring rorma (PyObjeCt *format, PyObject *args)

Return value: New reference.
Bl XX FNA 7Y 27+ % format & args 6B L £T, format % args &
7B E T, 5% args 137 7V TRITFIUIRD XA,

void PyString InternInPlace .
Y I (PyObJect *Estring)

5144 *string % 4 ¥ 7L — A CHa#f (intern) L ¥ 9, 5140 Python T4 7Y =
Jr 2RI ARAYINDT FLATHRS TI R D EHA, *string® EEFEL W, §
TICKRHEA A DX FINDAET 2856, 2D 7Y 27 b % *string ICREL £ T
(PO, TCOXFHNA TP 27 VOB AT v 2T 70 X0 b L, T IS~
DXFINA TP 27 VOB AT Y v 2L v 7YX FLET), (FiE: A
Y MZOWTIERILEH L TCRE L 28, 2 oBEIISEA 7 > F H37 (reference-
count-neutral) &€& 2 TL 23 TORKTIX, BAKOMUYHE LZICA 7Y =7 b
WL C2oOTEEZ RT3 DIk, BBz TRIICT TICTEEZ R > To
TSR £9, )

J—hk: ZOB%IE 3x TIIHHTET, PyBytes TA YT ALH Y FHA,

PyObject* PyString InternFromString (const char *v)
Return value: New reference.
PyString FromString() & PyString InternInPlace () ZflAaGbH¥E 7
DT, WREEEADH 7 5 XFINA 7Y = 7 b 2T, FUMHEZR DT TRk
HHDXFINA 7Y =7 FITNT 2872 CHrAEzZS) ZRZRL £7,

J—h: COBEIL3x TIFAMATET, PyBytes TA VT ALHD FHA,
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PyObject* PyString_Decode (const char *s, Py_ssize_t size, const char *encoding,

const char *errors)
Return value: New reference.

size 5 5Ly A— RFEHRDINY 7 7 s % encoding DHHTTERI LT 5 codec
WKWELTTa—FL, A7 =27 P 24K L £, encoding £ X U errors 13 A
IAABIE unicode () IKH5RA 24D X LA UEKZRL £, T2
codec DX, Python D codec LY A b V) Z{lioTIr\ ¥ 3, codec 234 % 2%
L7235 a2ld NULL 238 L £7,

J—h: ZOBBUL3Xx TIEFAHTES, PyBytess TA YT ALHD EHA, N—
Ya v 25 TEHE: ZOBBUIMEN size DM int ZFIHLTC0E L, ZOXK
FHIZK D, 64bit P AT LAZIEL K YA — T 3IIIMEERIBEICR) 7,
P ject* P j AsD j
yObject® PyString AsDecodedobject (PyObject *str, const char *encoding,

const char *errors)
Return value: New reference.

XA 7Y 27 b % encoding DABTITERKI LT 5 codec ITJEL TTFa—F L,
Python 7 7Y =7 F %2R L £, encoding £ X U errors 13X FHNMD encode ()
AV FICBEZ 4D A5 A UERZRE £, T % codec DIEE
lZ. Python D codec L' ¥ AtV Z{li>TITWE§, codec 2N 2K L 723561
I NULL 23R L £,

J—h: ZOBEIE3x TIEAHTEY, PyBytes T4 VT AbHD FEA,

PyObject* PyString_Encode (const char *s, Py_ssize_t size, const char *encoding,

const char *errors)
Return value: New reference.

size CIRE I N7H A XD char /Ny 7 7 % encoding DRI TERR I 11T\ 5 codec
WKEL Ty a—FL, Python A 7Y =7 F %KL £, encoding £ X errors
XN D encode () AV v FIZHZBRAADNRTI ALY EFRIUERZEL £7,
i3 % codec DKL, Python @D codec L' ¥ A bV Zfli>TfT\ ¥ 9, codec 23
BlIod 2 K L 785 A 121d NULL %3R8 L £ 97,

J—hr: ZOBBUT 33X TIEAMATET, PyBytess TA VT ALHY FHA, /V—
Y a v 25 TEM: ZOBIEIRLIEINE size DBUZ int ZFHL TwE LA, JOXK
BIZE D, 64bit Y AT LAZIEL KR — T 2 1I3BIESBEICRD £,
PyObject* PyStri AsE dedObject
yobject” PyString AsEncode Jee (PyObject *str, const char *encoding,

const char *errors)
Return value: New reference.

IV a— F4 encoding TEERI 472 codec Z o TFINA 7Y 2/ b2y a—
FL., ZO#%R% Python 7 7 =7 b E LTGRL £, encoding 5 L O errors 1%
XFHNHID encode () XV v FICHGZBEAD/7 A% LRICE®RZ RS £,
¥ % codec D#FKIX, Python D codec L ¥ A bV #flioTfr\E 3, codec 23
Mzl L 728G Iid NULL 238 L £ 97,
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J—hr: TOBEEIZ3Xx TIEAHTET, PyBytes T YT ALHD FHA,

7.3.3 Unicode # 73> 7 ~ & codec

Unicode A 73y 7 b~

Unicode type

DU N & Python @ Unicode FE2EIZH W 5 31T 234K Unicode 4 772 = 7 FIT9:

Py_UNICODE
Z DX Unicode 74X (Unicode ordinal) % fRFF 3 % 72 & D IEFEHLL & LT, Python
ISPV E 3, Python D7 7 4L P DEIL FTlE, Py _UNICODE & LT 16-
bit AZFIFH L. Unicode DfEi% NS TIx UCS-2 TR L £ 97, UCS4 filK? Python
ZENVFTEIELTEET, GOEDE KD Linux T4 AP E2—2 a3y TiE
UCS4 [k @ Python 232 \WWT & £ 9) UCS4 ik )L FCld Py_UNTCODE IZ 32-bit /il
ZFH L, WEBTIE Unicode 7— % % UCS4 TIAFFL £ 3, wchar_t DI TE
T, Python @ Unicode ICB T 2 EN KA 7> av & T % L XX, Py_UNICODE
Ix wchar_t % typedef TZA YT AIN, RA T4 777y 74— LT 2
HiaEzEo 3, 20PN DTXRTDT 7y b7 4 —LTlX, Py_UNICODE IX
un51gned short (UCS2) 2> unsigned long (UCS4) O typedef IC X % A V)
% h £7,

UCS2 & UCS4 @ Python E L F DI NA Y BHaPED I 2 EISER L TS0,
RSP A v 72 —2A%FELLEIRIE, ZOZLEZ2RATBLTLEE Y,

PyUnicodeObject
Z®D pPyObiject DY 7 ¥ A 71t Unicode 7 73 =7 b 2RHL £,

PyTypeObject PyUnicode_Type
ZD PyTypeObiject DA ¥ A ¥ ¥ AlZ Python ® Unicode ! %ZEKH L £ 9, Python
LA ¥IZBIT % unicode ¥ types.UnicodeType LEILUA 7Y =27 b TY,

DUF D APLIZFERRICIZ C <27 2T, Unicode 7 73 = 7 F N GAH LEHT— 412
W 2F v 707 7 ARERICITOET:

int PyUnicode_ Check
yent (PyObject *0)

o0 73 Unicode X F511#7> Unicode XFHNRDY 75 4 7 ThHh 5 & ZICEZRLET,
W= a V22 TEB: 754 725 8ICENB Xk T L%
int PyUnicode_CheckExact (Py Object *o)
0 73 Unicode SCFAIRIT, 5> Unicode SFANRID Y 74 4 7Tl & ZICEZ IR
LEd, N—=Y 322 TEL
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Py_ssize_tPyUnicode GET SIZE(PyObJeCt *0)

727 bDYA A %R LET, old PyUnicodeObiject THRIFNIRD I+
A(Fzy 7 3LERTA), N—=Ya ¥ 25 TEH: 206 DBEIIDIETNZ int 2K
LTwELEL, TOEHEITKD, 64bit AT LZIEL YA — T 2ICI3BIED
MHEIZ7 D £,

Py_ssize_t PyUnicode_GET_DATA_ SIZE ( )
PyObject *o)
7Pz FPONFEANY 77D A4 X% N4 FPHTERLET, o &
PyUnicodeObject TR NIEHZ D FHA (FzvZ7IFLEVHA), N—T 2
¥ 25 TEHE: ZhoOBBUIMENE int ZIRLTWE LA, ZOEHICKD,
64bit > AT LZ LK R —F T 5ITIFMEIEVBRLEICRD £7,

Py _UNICODE* PyU de_AS UNICODE
Y- yUnicode_ (P yObject *0)

727 PNED Py _UNICODE N 77 NDHRA VI ZRELET, o I
PyUnicodeObject TRITIUILZD FX¥A (Fzv 713 L EEA),

const char* PyUnicode AS DATA
yont (PyObJect >ko)

F7Y 27 FNEBNY 77 NDERA v F %KL ET, old PyUnicodeObiject T
IR FHA (Fzy Z7IELEXA),

int PyUnicode_ClearFreeList ()

freelist #7 V7 LET, AT E Lo BERZRLET, N—P 3 26T
3.

Unicode XF 70/«

Unicode 13#(% D %72 2357 187 4 (character property) Z i L T E§, X {ff
bhaXF7ux743, MFTow7aTHHTEEYd, 2o D7 vl Python DX
WG T, A4 CORBBICNIEN T SN THET,
int Py UNICODE_ISSPACE (Py UNICODE ch)

ch D3ZEAXFPE) PR T £/ 02K £7,
int Py UNICODE_ISLOWER (Py UNICODE ch)

ch DS/NLFDE ) DPITIBC T £/4130 2L £7,
int Py UNICODE_ISUPPER (P _UNICODE ch)

ch DSRS0 E 9 >l mbflitio% LEJ,

int Py UNICODE ISTITLE
Y- - ‘py_UNICODE ch)

ch 3% A4 b Vr — A3LF- (titlecase character) 2> &) XU T 1 £7212 0 2R L
£9,
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int Py UNICODE ISLINEBREAK
Y- = ‘py UNICODE ch)

ch DXEUTLFDPEIPITIHELT1 FRIF0Z2ELET,

int Py UNICODE ISDECIMAL
Ry - ‘py UNICODE ch)

ch B 10 EDEFELFENPEINIIIBL T ERIZ0Z2KEL 7,

int Py UNICODE ISDIGIT
HEEY— - ‘py UNICODE ch)

ch B2 EDEFEXLFEDPEIPIIBLT1L EFRF0 2K £,

int Py UNICODE ISNUMERIC
Ry — ‘py_UNICODE ch)

ch DFSLCFEPEIPITIBELC T £21F0%2KEL T,

int Py UNICODE ISALPHA
Y- = ‘py_UNICODE ch)

ChISTNT7 7Ry bXFEPEIDPIIGC T EF2I30%2KEL T,
int Py UNICODE_ISALNUM (P _UNICODE ch)

ch DXFERLF D E ) Dl ﬁLf1i%ﬁo% L¥T,
DUT @ APL &, EnfICEEE LT A% 179 72 iflibin 3

Py UNICODE Py UNICODE TOLOWER
I- Y- ‘py_UNICODE ch)

ch Z/NXFIEBL 72 b D 2R L £,

Py UNICODE Py UNICODE_ TOUPPER
Y- Y- {py UNICODE ch)

ch # KLFICEHLLE-bD 2R T,

Py _UNICODE Py UNICODE TOTITLE
Y- Y— ‘py UNICODE ch)

chZZ A PIVF—ANFICEmLIbDZRL £T,

int Py UNICODE TODECIMAL
HEEY— - ‘py UNICODE ch)

chZ 10 EDIEDBENEL - b DZRLET, AARERSIX -1 2R L 7,
D=7 aiBNEEHLEFEA,

(Y

int Py UNICODE TODIGIT
ey {py UNICODE ch)

ch % —HKiD 2 MEEH I %ﬁ'@waw)%libi@“ AHEEZ 51X -1 ZIKL £7°,
D=7 aiZfNERHL FEA,

[y

double Py UNICODE TONUMERIC
oubie FY— ‘py_UNICODE ch)

ch % double ICAAL 72 b DZBEL T, ARSI -1.0ZBELET, 2D
273N EEHEL F¥A,

Plain Py_UNICODE

UnicodeZ]‘?“‘/“17}*72$)ﬂzbf’p) Unicode DY —77 VA & L TCOIRRNL 7T a5 4
W7 7% AL7DT B2, DUTD API ZffioTL 723 0
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PyObject* PyUnicode_FromUnicode (const Py UNICODE *u, Py_ssize_t size)
Return value: New reference.
gmfﬁﬁémtﬁﬁ%%opﬁmmamEmﬂy77uﬁéummmﬁfyl7
FZERLE T, uz NULLIZLTH &, 20864 7Y 27 F ONFIRZRE
TY, Ny 7 7 I B RO 2D —FDOBEETT, A/77®W@iﬁ
A7V 27 MZabE—3nE§, Ny 7 7D NULL THhRWIiGH, R HEIZIH
§hkﬁ7917%ﬁ&%1&ﬁ%bi?o%of\:@%ﬂﬁ@?Ummkﬁf
V7 bPEREBLTICDIZ u B NULL D EERITTE, N—Y a3 25 TLH:
Z DBABUFLART IS size DL int ZFAL T X L, ZORKEITL D, 64bit >
AT LZIELSY A= 2I13BIERIBEICRD £,

Py_UNICODE* PyUnicode_AsUnicode (

PyObject *unicode) )
Unicode & 73 =7 s OWNE/Ny 7 7 Py UNICODE I % 5eAaH LEHD R A

v %IRLFET, unicode 73 Unicode & 7Y =7 b THRIFIULNULL 2318 L £,

Py_ssize_t PyUnicode_GetSi
y_ssize_t PyUnicode_Ge lze(PyObject *unzcode)

Unicode 7 79 =7 FOEIZRL T, N—=2 a3 2.5 TEH: 2o DEIEUI
HilE int ZIKLCWE L7, COEHEICED, 64bit AT LZIELSHYER—FT
HIIMBEIEDHLEIZ D £ 77,

PyObject* PyUnicode FromEncodedObject . .
yoojeet” Fyenic - J (PyObJect *obj, const char *encod-

ing, const char *errors)
Return value: New reference.

brrrva—FHFRXTZrya—F 3Nt 7Y 2 b obj % Unicode 7 7Y =7 b
ISR T, 2AY Y b2y 7YX P LTRLET,

BERHNI LT O X I L Tfrbix ¢

XFHNRZ DD char Ny 7 7 a4 72 = 7 F D&, A 7Y =7 M encoding
> TCTa—FEINEd, 2DE X error TERINZ 7 —NHZHWET, Z
NS OD5BUE NULLIZTE, ZD56T 7 4V MABEDLILE T GElIZXRD
filiz 2L TS W)

Z DAt Unicode 7 7Y =7 b &84 7Y =7 M X TypeError At 25 S 2
LXd,

ZDOAPLIE, T7 =2 U %L ZITIE NULL iR L £3, WOH LIRS 1k
F 7Y 27 % decref THEMLDHD T,

PyObject* PyUnicode_FromObject (Py Object *obj)
Return value: New reference.
PyUnicode_FromEncodedObject (obj, NULL, "strict") Zfr9 > a-—
FAy BT, A Y% 7Y F 1% Unicode ~ DRI HS 263 22 BRI 12 & D BI% % fili
WE T,

73. =T YAATI U K (sequence object) 95



The Python/C API, ') ') —X 2.6.2

779 b7 4 —A5Twchar_t XY R —FINTWT, 222 weharh 23t ST 58
&, Python 3L FDBBZ > Cwchar_t IZNT 354 V8 72— AZMENLT AT ED
HHFEI, TOYF—FE, Python HEAD py_UNICODE BT A7 LD wchar_t &
A—oGaicmEbtz b6 LET,

wchar_t /R—k

wchar t 24 R—b+T2 77 Y b 74 —AL7T®D wchar_t ¥ A — I

PyObject* PyUnicode_FromWideChar (const wchar_t *w, Py_ssize_t size)
Return value: New reference.
size D wchar_t 2Nv 77 w26 Unicode 7 7Y =7 P 2R L £§, KiKT % &
NULL 2B L £9, /N—2 a ¥ 2.5 TEE: ZOBEIILIATZ size DBLIC int 2]
ALTwFE LA, SOLHEITKD, 64bit ¥ AT LAZIEL K YA — T 5IIHMEIE
DT £ T,

Py_ssize_L PyUnicode AsWideChaz (PyUnicodeObject *unicode, wchar_t *w,

) Py_ssize_t size)
Unicode 4 73 =7 b DNE%Z wchar_ t Xy 77 wilat—L 7, AT size

il D wehar_t XF%2 (KRD 0-#imX7FzRvwT) at—Lf7d, aE—L%&
wchar t XFOMBZELEFT, =7 —DRICIE -1 ZIBRL £9, wchar_ t X
FHNE 0-FIHIN TV EEDL, INTuRVLESELH D T, BEKOOHLTF
DELET, 77V 75— a vORBEIZG L T wechar_t XTI % 0-#&m L T2 S
VW, N—= 225 TEH: ZOBKIEDIATIZ int ZIRLTWwWE L7, TOEHEIC
0. 64bit ¥ AT LZIELK Y R—F§2ITIMMBEIERLEICLRD £,

#H#HA# codec (built-in codec)

Python Tld, MBLHEZ E® 572012 C THEIPN—Z A0 D codec ZHREL T E T,
N5 D codec 1FETUTOR%Z /N L CEEFHTE £T,

DIFD API D% K 3, encoding & errors £\>9) —OD5| % EDFT, TNED)RT X
Z1x. f#HAIAAD Unicode 7 7 =7 Fav A5 7% TH5 unicode () IZEIT SH
HDNRFTAZERU Y T4 7 A>T,

encoding @ NULLI\Z 9% &, 774NV b2va—574 v 7 ThHhsASCIIZHFET, 77

AN AT LT IO L TR, 774 VKR T2Iya—FT1v7EL

T Py_FileSystemDefaultEncoding ZfibhlZk ) FX¥A, TOELBITHFALL

HHOERE L TlRbRIEE D A TOERIE, H52 AT LI K> TUIERN R LT

TN TERA VI THo7h, FHHDS AT LTI, (777 —3 a »dsetlocale
AT EEREIO) Ebo7Db L ET,

96 F£7. BERATI 7 (concrete object) L 1



The Python/C API, ') ') —X 2.6.2

errors CTIBET L7 —BEY £/, NULL ZfETE 3, NULL #{8%E T % &. codec
TERINTVET 74V MUBEOHZEKL £9, 2 TOMAAA codec T, 7 7 4
VDI T —HIE “strict” (ValueError 2K T %) IZ%>TWwWE T,

i

% D codec 1ZETRDA v ¥ 7 2 —A%MoTHE T, D codec DFHATIZ, i
HZHEICT 27D TONHDA V¥ 7 2 =R EDEVEITZFHHL THET,

Generic Codecs

PLUT 1Z N codec D API T :

PyObject* PyUnicode_Decode (const char *s, Py_ssize_t size, const char *encoding,

const char *errors)
Return value: New reference.

feoprorya— R T ya— Rk, size N FOXFFH s #7Ta—FLT
Unicode # 7P =7 F 4R L £ 3, encoding & errors 1%, FAIAAEIEL unicode()
DAHDINT X E LRICE®RZES £, T % codec DIRER X, Python @ codec
LY A MY Z2flioTITWE T, codec D3I 26 H L 725541213 NULL ZiR L £ 7,
N—=a v 25 TEH: ZOBITDLHETIZ size DEUZ int ZFJHLTCFE LA, Z
DZEFIT LD, 64bit AT LZIELS YR —F§2ITIMBEIEBRNEICE D £7,

PyObject* PyUnicode_Encode (const Py_UNICODE *s, Py_ssize_t size, const char

*encoding, const char *errors)
Return value: New reference.

size THREI NIV A XD py_UNICODE /Xy 7 7% L a2 — K L 7 Python X F
NA 7Yz bZIELET, encoding X O errors 1% Unicode 1D encode () X
Vy FILHG 224D N7 X7 LRI E®RZRS £9, T % codec DFEK L,
Python @ codec L' ¥ A b Y Z2fli> T\ £ 9, codec 23MIHZ R L 728541213
NULL 2B L £9, N—2 a ¥ 2.5 TEE: ZOBEIILIATZ size DBLIC int 2]
FALTwE LA, ZOEHIZLD, 64bit VAT LAZIEL K VA= T 3 IIHMEIE
DRI D £,
PyObject* PyUnicode_AsEncodedString (Py Object *unicode. const char *en-

coding, const char *errors)
Return value: New reference.

Unicode 7 7Y =7 22y a—F L, ZOf5HE% Python X7 A 727 FEL
TRL ET, encoding £ L O errors 1% Unicode #1D encode () XV v FIZGZ %
WD/ A8 LR CERZEE £9, i 2% codec DIERIZ, Python @ codec
LY A MY 2> TITWE T, codec IS 2 ik L 785541213 NULL 218 L £,

UTF-8 Codecs

DUFZ UTF-8 codec @ API TT:
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PyObject* PyUnicode_DecodeUTF8 (const char *s, Py_ssize_t size, const char *er-

rors)
Return value: New reference.

UTF-8 TxL Y a— F &7z size 54 F DT s 5> 5 Unicode 4 7Y = 7 b &A1
L %7, codec D3It %26 L 7285 ICIE NULL 23 BR L £3, N—Y 3 v 25 TE
W 2 ORI LARTNE size DRI int ZFAHL TWE L7z, TOEEIZLD, 64bit
AT LRIELSY A= P T BICBEIEDNRBREICRD £T,

PyObject* PyUnicode DecodeUTF8Stateful (const char *s, Py_ssize_t size,

const char *errors, Py_ssize_t

*consumed)
Return value: New reference.

consumed 7> NULL D¥;¢y, PyUnicode_DecodeUTF8 () EMU X9 ICHEIEL %
9, consumed 73 NULL Tl\WE38, PyUnicode DecodeUTEF8Stateful () &
KEDOAREARZL UTF-8 N Ml L7 —tARELETA, TNSDNA MZT
aA—F3INT, 7a—FIN7 A % consumed \RL £, N—Ya v 24T
BN N— 3 v 2.5 TZHE: ZOBBUIDIETNE size DRUC int ZFIJHL TV EL
Foo TOEHEIZED, 64bit ¥ AT AZIELSH R — P T 2ITFEIESHBEICAR D
£,

PyObject* PyUnicode_EncodeUTF8 (const Py _UNICODE *s, Py_ssize_t size,

const char *errors)
Return value: New reference.

size CIREI N #F> py UNICODE BINy 7 7% UTF-8§ T a—F L,
Python X5 A 72 27 MIZLTGRL £, codec D3I Z2IEH L 7255451213 NULL
ZIRLET, N—2 3 v 25 TEH: ZOBBIILIRTZ size DBIZ int ZFIH LT
WE L7, TOEBEIZKD, 64bit AT LZIEL K YR — b § 5ICIIEEDLE
272D X9,

PyObject* PyUnicode_AsUTF8String (

PyObject *unicode)
Return value: New reference.

UTF-8 C Unicode 4 7Y =7 b2 x> a—F L, §%% Python L7472 =7
FELTRLET, =5 —WHIT “strict” T9, codec MM 23 L 7-84121%
NULL #iB L £7,

UTF-32 Codecs

LI ix UTF-32 codec API T,

PyObject* PyUnicode_DecodeUTF32 (const char *s, Py_ssize t size, const char

*errors, int *byteorder)
UTF-32 TV a— F 3NNy 7 7 XTG> 6 length 254 7% 72— F L. Unicode

F7Y 2 bPELTRLET, errors lEFENULL 7% 6) 57—V Fo2IBEL £
9, T 7 A4 b “strict” T,

byteorder 739 NULL DI, 7 a—% 1352 6t —¥—CT7a— VPRl £7,
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~*byteorder == —-1: little endian
*byteorder == 0: native order
x*byteorder == 1: big endian

xbyteorder 250 TANT =% DIRHID 4 34 F3NNAL b A —¥—<—7 (BOM)
Rotty, 73— —EBOMIC X >TNA b A= =% )2, BOM IZ#E5HE
® unicode XFINIFEFNFEH¥ A, sbyteorder 25 -1 2 1 Ko7 H. TXXT
DBOM ZHHI~Nav—3h 7,

TaA—FD5ET L. AT —F OKIGICRIR R TDNA A —5—% *byte-
order 2ty F L E7,

narrow build D&, BMPAD a2 —FRA v My asr—rXR7ELTCTa—F&
nEIT,

byteorder 73 NULL ® & %, 22— v 7% native order € — FCTHI L £ 7,
codec DM 2 FAE S 7 L EWE NULL 23R L £9, N— a > 2.6 TEN.

PyObject* PyUnicode_DecodeUTF32Stateful (const char *s, Py_ssize_t size,
const char *errors, int *byte-

order, Py_ssize_t *consumed)
consumed 73 NULL ® £ &, PyUnicode DecodeUTF32 () EMU &9 IR 2 5

WX T, consumed D3IENULL D £ ., PyUnicode DecodeUTF32Stateful ()
RO (4 TH D YN Bz ED)UTE-32 N1 Mz 5 —& LTk
WERA, KEDATELE AL MllgTa—FaInd, 7a— P3Nk 4 b5y
consumed \ZHEAINE T, N— a3 > 2.6 TEI.

PyObject* PyUnicode_EncodeUTF32 (const Py _UNICODE *s, Py_ssize_t size,

const char *errors, int byteorder) )
s @ Unicode 77— % % UTF-32 {2 =¥ a2 — F L 72 % #&#H L 7z Python @ bytes 4 7

7 bRIBELET, OB TNONA P A= =Tl TEHEIGPNET,

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: big endian

byteorder 28 0 @ & &, HJIXTFFIXH 12 Unicode BOM v — 7 (U+FEFF) T % D
£9, ZNLSD2ODE—F T, JEHICBOM v — 7 IZH SN xHA,

Py_UNICODE_WIDE D’EZEINTHWAREWVWEE, Y7/ —bX7%Z 1DO0Da—FK
A rFELTHALET,

a—F I IR EREZ YA, NULL ZRL £3, "= a v 2.6 TEL

PyObject* PyUnicode AsUTF32Stri
yObject* PyUnicode_As rlng(PyObjeCt *unicode)

FA T4 T NA bA =4 —TUTF-32 = a—75 4« ¥ 7 %ffioT Python LT %K
L ij‘o i?ﬁmiﬁﬂi BOM 7‘—7‘(‘\#&\? b i'a‘o 1-7—/\‘/ ]\“-7 01 “S‘[I‘ict” .(‘\.3‘0

73. =T YAATI U K (sequence object) 99



The Python/C API, ') ') —X 2.6.2

a—F v I DN EFESE E I NULL 2K L £ 3, A= 2> 2.6 T,

UTF-16 Codecs

DU 1% UTF-16 codec @ API CT7:

PyObject* PyUnicode_DecodeUTF16 (const char *s, Py_ssize t size, const char

*errors, int *byteorder)
Return value: New reference.

UTF-16 Ty a—RF3IN7NNy 77 s D6 size 2N b7 a—F LT, #8% Unicode
F7Y 27 P TIRLET, errors & (NULL TH\WEE) 7 —BLHEZERL £
T, T 7 A MEX “strict” T,

byteorder % NULL Tl \Wiger, 72— FEEFIZDL T O X ) ICREI NN A M
41| (byte order) IZfE>CT7 a— FxBMmL £

xbyteorder == -1: YMLVZVT 4 TV
xbyteorder == 0: FAT47
xbyteorder == 1: EvJ/IVT4 TV

xbyteorder 250 T, ANT—F D2 A b3, b F—¥—<—7 (BOM)
EoleGtc, T2 —FIZBOM VR TNA b A —F—ICUIDFZ, ZD BOM %
B D Unicode XFFNIcat—1L FHA, «byteorder 25 -1 1 Zo%GH. T
NTHOBOM FHI~ave—3nEd, (H/TIE \ufeff 22 \ufffe DEL LD
W5 TL L)

7 a— F 586 L 72, **byteorder* 13 AN T — % DI RBIFEIZE T 554 M A —
F—ICEINET,

byteorder % NULL D¥55, codec 134 74 734 M EH|DE— FCTHIHBL £7°,
codec DI 2 X L 725 E1CIE NULL Zi B L £9, N—Y a2 v 2.5 TEH: 20

BUIDLRZ size DU int ZRALTWE L7z, ZOLHEICLD, 64bit > A5 A
ZIELLY A= FTAIIIBIERSBRIEICLD £,

PyObject* PyUnicode_ DecodeUTF1l6Stateful (const char *s, Py_ssize_t size,

const char *errors, int *byte-

order, Py_ssize_t *consumed)
Return value: New reference.

consumed 5 NULL D54y, PyUnicode_DecodeUTF16 () EFEU X9 ICEIEL
¥9, consumed D3 NULL T \»5{. PyUnicode DecodeUTF16Stateful ()
IREBDATERZ UTF-16 /S A M (FGEED A MiPgElsnsyar — bR
TYELT7—EABLETA, TNH6DNA MillFTa—Fa3nd, 7a—F3INn
7234 MR consumed (IR L 3, N—Ya v 24 TEIM.N—=Y 3> 25 TEH:
C DBIBUI AR size DRI int ZAH LTV E L7, ZOEEICKD, 64bit >
AT LZIELSY A= T2 3BIESREICZ D £ 7,
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PyObject* PyUnicode_EncodeUTF16 (const Py _UNICODE *s, Py_ssize_t size,

const char *errors, int byteorder)
Return value: New reference.

s H® Unicode 77— % % UTF-16 T ¥ a2 — F L ZfEH A3 A > T\» % Python X771
A7 27 bR LET, HIOEUTONA b A==t THESHINET:

byteorder == -1: Y FMVZV T4 TV
byteorder == 0: F4 747 (BOM v—AZ2HEZHLET)
byteorder == 1: EvJIVTA4 TV

byteorder 7% 0 DI, HIJIFGHR & 72 5 3CFH1EH 12 Unicode BOM < — 7% (U+FEFF)
THEDEFT, 20N DE—FTIZ, BOM v — A ZFHICOITEEA,

Py_UNICODE_WIDE ISEHRINTw 554, B—0 py UNICODE fHIZ ¥ 17 —
FR7ELTERIHSIND I EDH D £T, Py UNICODE_WIDE DXEZEI N T\
JtuE, & Py UNICODE filild UCS-2 XFE L CERHEINE T,

codec DN 2 EH L 7235AICIE NULL 2B L £, NX—Y a3 v 25 CTEHE: 20
B IR size DTN int ZFJALTCOWE L, TOEHICKD ., 64bit & AT L
ZIELLKYR—=FTRICIFBIELRQKREIZLD 7,

PyObject* PyUnicode AsUTF16Stri
yobjeetm FyTnicode _As rlng(PyObject *unicode)

Return value: New reference.

FA T4 TNAL b A=%D UTF-16 TL ¥ a— F E 417 Python XTFH %KL £ 7,
XFHNIHFICBOM v —ADSIBED £9, L7 —WUHIZ “strict” T, codec 23l
Mz ik L 723581213 NULL 2B L £7,

UTF-7 Codecs

PUPMIZ UTF-7 2—5 v 7 ® APl T,

PyObject* PyUnicode_DecodeUTF7 (const char *s, Py_ssize_t size, const char *er-
rors

)
UTF-7 T ¥ a— F 37z size N b DOFH] s %#5 a2— F LT Unicode & 7Y =
JrEERLET, a—FT v 700N EFHREIELEZSIINULL 2R L £7,

PyObject* PyUnicode_DecodeUTF8Stateful (const char *s, Py_ssize_t size,
const char *errors, Py_ssize_t

*consumed) N
consumed 73 NULL D & ¥, PyUnicode DecodeUTF7 () EMU LX) ICHEIEL %

9, consumed D3IE NULL D & &, KEDA5ES 7 UTF-7 base-64 i3 % =7 — &
LEX¥A, AREERLTDONAL FIETa—FE$Ic, 7a—F L&A M %
consumed 2L £ 7,

PyObject* PyUnicode_EncodeUTF7 (const Py _UNICODE *s, Py_ssize_t size,
int base64SetO, int base64WhiteSpace, const
char *errors)
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HZ ot A XD py_UNICODE 2Ny 7 7% UTF-7 TL ¥ 2— F LT, Python ®

bytes #7227 FELTGRLET, a—7T v 7Stz 37 L Fid NULL
ZIRLET,

If base64SetO is nonzero, “Set O” (punctuation that has no otherwise special meaning)
will be encoded in base-64. If base64WhiteSpace is nonzero, whitespace will be encoded
in base-64. Both are set to zero for the Python “utf-7” codec. base64SetO 73FEX 1 D &
. “Set O” 3F (DA b Fril 72 B %2 K 72 7o \ W AJ5ER) % base-64 L v
a— F L 7, base64WhiteSpace 3IEX 0 D & F | 2% F % base-64 T a—F
L ¥£9, Python D “utf-7” 2 —7 v 7 Tlk, MAE X RITHEINTVET,

Unicode-Escape Codecs

DL & “Unicode Escape” codec @ API T9:

PyObject* PyUnicode_DecodeUnicodeEscape (const char *s, Py_ssize_t size,

const char *errors)
Return value: New reference.

Unicode-Escape CL Y 2 — F X172 size N4 b DXFH s 2> 5 Unicode 4 73 = 7
FEAKL £9, codec DMISNE XA L G EICIE NULL 2B L £3, N—=Y a v
2.5 TAHE: ZOBIBUILIETIX size DFIZ int ZFIHL T E LA, ZOLHEICK
D. 64bit P AT LZIEL YR — b §2ITMEIERRDIEIIR D £,

PyObject* PyUnicode_EncodeUnicodeEscape (const Py UNICODE *s,

Py_ssize_t size)
Return value: New reference.

size CIREIN/EIZKD py_UNICODE M Ny 7 7% Unicode-Escape CTX ¥~
a—F L., Python XFHNA 7Y =7 MIZLTERLET, codec 23425 H L 7
Bl NULL 238 L 7§, /N—2 a2 v 2.5 TEWH: 2 OBIEIIDIHTIZ size DELIC
int ZMHLTCVELL, COKHEICED, 64bit AT LZIELS YR —FT 5
BN Y F T,
PyObject* PyUnicode_AsUnicodeEscapeString (PyObject sunicode)

Return value: New reference.

Unicode-Escape C Unicode 7 7Y =7 &2 x> a—F L, fiH% Python 3(F5 4
7Yz FPELTGRLET, =7 MK “strict” T, codec 234 %X H L 7=
B IClE NULL 23R L £ 77,

Raw-Unicode-Escape Codecs

PN IZ “Raw Unicode Escape” codec @ API T:

PyObject* PyUnicode_DecodeRawUnicodeEscape (const char *s, Py_ssize_t

size, const char *errors)
Return value: New reference.
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Raw-Unicode-Escape T ¥ 2 — F X 17z size 234 b DX T s 2> Unicode & 7
Y7 bRAERL £, codec IS ZE L 725 AICIE NULL 2IBL £, /¥—
Y a v 2.5 CEHE: ZoOBBIIDIETNL size DB int ZFIHL T E Lk, ZOXE
FICE D, 64bit P AT LAZIEL K YR — M T 2IIIMEIEDSRBREICLE D £ 7,

PyObject* PyUnicode_EncodeRawUnicodeEscape (const Py _UNICODE *s,
Py_ssize_t size, const char

*errors)
Return value: New reference.

size CHHEINEZI 2> py_uNIcoDE BNy 7 7 % Raw-Unicode-Escape TX
Ya—F L, Python XFHA 7Y =7 MZLTGRL T, codec 2Ml7f 235 H L
TG NULL 238 L 3, N—2 a > 2.5 TEH: ZOBBUILITIE size DY
Wint ZRHLCOFE L, ZOEHIZLD, 64bit VAT LZIELL A=+
HITIFMEIEDRLIEIC R D £7,

PyObject* PyUnicode_AsRawUnicodeEscapeString (

PyObject *unicode)
Return value: New reference.

Raw-Unicode-Escape C Unicode 2 73 =7 b # x> a—F L, fEHR% Python {7
NA7 27 FELTGRLET, =7 =T “strict” TT, codec 37} %2 ik H
L7256 NULL 2R L £ 7,

Latin-1 Codecs

PUMIZ Latin-1 codec @ API C9: Latin-1 {Z. Unicode JFEDIHHID 256 ARG L. T
va— FIRCIZZD 256 72 22 L £ 9,

PyObject* PyUnicode_DecodeLatinl (const char *s, Py_ssize_t size, const char

*errors)
Return value: New reference.

Latin-1 T ¥ 2 — F X7 size 254 b DFF] s 5> 6 Unicode & 7Y =7 b % H
LU %9, codec 2NN 2R L 7B EICIENULL 28 L £3, N—Y 3 25 TE
B Z OPIEULLARG I size DBUC int ZFIH LTV E L7, TOEHITE D, 64bit
SATALZIELSYR—=F 23 BIEBLEICRD £7,

PyObject* PyUnicode_EncodeLatinl (const Py_UNICODE *s, Py_ssize_t size,

const char *errors)
Return value: New reference.

size CHREIN/EZIZF> py_unicopE BNy 7 7% Latin-l T a—F L,
Python (A A 72 =7 MIZLTGRL £, codec D3N Z2IEH L 725551213 NULL
ZIRLET, N—2av 25 TEHE: ZOREEIILIRTIL size DTIC int ZF]HL T
WE L, ZOEHFICLD, 64bit P AT LZIEL VR — T 2ITIHEEI B
272 £9,

PyObject* PyUnicode_AsLatinlString (

PyObject *unicode)
Return value: New reference.
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Latin-1 C Unicode # 7¥ =7 bz v a—F L., #H% Python X747 =7
FELTERLET, =7 =X “strict” T, codec D3N ZEH L 72855 121F
NULL %R L £,

ASCII Codecs

DUPIZ ASCIL codec D APITT: 7EY FD ASCIH F—¥ 71722 ML T, 20O
a—Flgzo—ckh) 9,

PyObject* PyUnicode_DecodeASCII (const char *s, Py_ssize_t size, const char

*errors)
Return value: New reference.

ASCII TxX v a— F Iz size N P DXFS s D> 6 Unicode & 7Y = 7 b & 4K
L9, codec BWIANZ R L 72BAICIENULL 2B LET, N—Y 325 TE
. Z OBIEUI DAL size DTN int ZFHL T E L7z, ZOEHEIZK D, 64bit
AT LRIELLY R =M T2 ICIIMBEPLEICRD £7,

PyObject* PyUnicode_EncodeASCII (const Py _UNICODE *s, Py_ssize_t size,

const char *errors)
Return value: New reference.

size THREINR X %2> py_unicopE BNy 7 7% ASCII T a—F L,
Python X5 A 7Y =7 MIZLTRL £7, codec 2MWIFF 2 ik L 728541213 NULL
ZIRLET, N—=Ta v 25 TEH: OB DIETIZ size DTUZ int ZFIH L T
WE LK, SOEFIZLD, 64bit P AT LZIEL VR — T 2IIHEEIHE
272 9,

PvObiect* PvUnicode AsASCIIStri
yObject* PyUnicode_As rlng(PyObjeCt *unicode)

Return value: New reference.

ASCII T Unicode 7 7Y =7 b2z L v a—F L, #iH% Python XA 72 =7
FELTERLEY, =7 =M “strict” T, codec 23MlFt 2k H L 756121
NULL 2R L £,

Character Map Codecs

PLF & mapping codec @ API CT9:

Z D codec 1F, % DAL 7% codec & EEET 2B ICfibins &) RTRE% codec T
T (FEFE. encodings XY 7 —TIZ A>T SIEHE codecs DI EA EIX, T D codec
ZfioTwET), TDcodec i, XFDITYa—FpF7a—FiZwy 7 (mapping) %
flivE 7,

T a—FHo >y 78I IO —fH A%, Unicode BDFF—HH, %% (Unicode
FPB e U TRI N E §) 7213 None (“EFEI 11T R WG T (undefined mapping)”
ZEWRL, 27 —%25SRILET) OWLTNLITRIGMN T R TFUE e ) T A,
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T a— o=y 78I, Unicode RDOFH—f A% string ROFH—H, L (Latin-1
P8 E U CTRI 1 E 7)) 7213 None (“EFE I 11T 2 WIS LT (undefined mapping)”
ZEWL, 2 7—%25EEILET) OVTUIIRHIBMNIT R TFIUE R ) A,

Ry THA T2 Mk, _ getitem () ¥y WA U T2 —RA BV R—F LT
D £¥A,

b 5 XFDRFRDY LookupError IC Xk > TR 2 &, ZOXFIEZDEFar—3Inx
T, Tabb, ZOXTFOFEIENZ 1 Z 4 Unicode % 7213 Latin-1 & L TR I N E T,
D%, codec #HIT 5~y 7RI AND RN H 5 W IOAHTBIRIZ, H 5 XF% 5
D a— RSB 2 D2 TT,

PyObject* PyUnicode_DecodeCharmap (const char *s, Py_ssize_t size, PyObject

*mapping, const char *errors)
Return value: New reference.

IV a— F Iz size NA F DXFF s 15 mapping \(CIEINIA TP 27 M &
fili> T Unicode 7 =7 b 2R L £, codec D3IF 2k L 7235561213 NULL
ZRL %9, b L. mapping 73 NULL 725 7- ;4. latin-1 TT a—74 Y 73N FE
T, ZNDNDGETIE, mapping (X byte IZWT SFEHE~y 7EFE: s IcEHENS
7D unsigned &% int MTX* — & LT, fli& L CTEHNIRD Unicode T % %K
9 Unicode XFHNC 72> T % K9 REEE) 2, vy 27 v 77 —=7)LELTHRD
1% unicode 3T TT,

SCFH (FR3FE: mapping 23 unicode XX & L THEI NG E) DEZ L D RE W byte
>, (GR3F: mapping 12 U 723> T L 7245 2% U+FFFE “characters” 1272 %
Byte fiEil%. “undefined mapping” & L CTHbiLE$, /N— a2 » 2.4 TZHH: mapping
18 U Cunicode MEZ 5 X ) IC D F L7 N— a 25 TLHE: 2oL
AT size DTIC int ZFALCOE L, TOEHEIZE D, 64bit & AT A%IE
LY A= T 2ITIIBIERBREICRD £7°,

PyObject* PyUnicode_EncodeCharmap (const Py_UNICODE *s, Py_ssize_t size,

PyObject *mapping, const char *errors)
Return value: New reference.

size TIRESINREZ 2RO py_UNICODE BNy 7 7% mapping \CHE I N4 7
Yz b %1’%0’(1‘/3— F L. Python XXFHIA 727 MIZLTGRLE T, codec
DM 2R L 7B 1SE NULL Z2iIR L £, /N—2 3 v 25 CTAH: ZoBEUZ
uminmwi_um%ﬂmbfmibto_®§EK;U‘MM&%%A%E
LAY AR—FTBITIMBIEBBREICRD £7,
PyObject* PyUnicode_AsCharmapString (Py Object *unicode, PyObject *map-

ping)
Return value: New reference.

Unicode & 7Y = 7 b % mapping ICHEINIA 7V =7 P 2ffioTzvya—F
L. #&8% Python XXFHNA 7Y =27 b ELTGRLET, =7 =R “strict” T,
codec 372X H L 7855801213 NULL 238 L £ 97,
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DUR @ codec API 1 Unicode 7> & Unicode ~DRIGAI T 2179 Kk b D TT,

PyObject* PyUnicode_TranslateCharmap (const Py_UNICODE *s, Py_ssize_t
size, PyObject *table, const char

*errors)
Return value: New reference.

THREINLREZIZFDO Py UNICODE Ny 7 7%, XFEH< v 7 table %
LCEHL ., ZHfER % Unicode 7 7Y =7 FTIRL £, codec 23Ml7¢ 2 5647 L
72354021 NULL 28R L £,

RISAHT 24T 9 table 1. Unicode 4% 3¢ 3948 % Unicode 751 % #2385 £ /-
¥ None TG £ 9, (None DEEICIZZ DX FZHIBRL £9)

RISAT T — 7 VDRI 2 08035 5 XV v FlE __getitem () A ¥ ¥ 7 x=—
AT TT; o T, MHPY = v 282 {HioTH I FLEEL £3, WG
#1725 T\ (LookupError 2 2 9 & 9 %) XFAFEUI LTk, BHuxfr
DI, ZDFFaC—LET, N—Yar 25 TEH: ZOREBIZLIHTIZ size DAY
W int ZRALTCWE L, TOEHICKD, 64bit > AT LZIELLYR—FT
ZIWIHEEPSHEIC ) £9,

MBCS codecs for Windows

PR MBCS codec @ API T3, Z® codec (ZBFED L Z %, Windows 721 CTHIH
TE, 2D FEEEIZ1E Win32 MBCS 2 #a%HE (Win32 MBCS converter) % > T ¥ 7,
MBCS (%721 DBCS) ¥ v a— F RO (class) Z R TEHET, B~ rva—FJ
AZ2RTOITTHELEVOTHEREL TSIV, AN L a— FJiA (target encoding)
X, codec ZEMES ¥ TWVE 2V FOZ—FRETEEINTVET,

PyObject* PyUnicode_ DecodeMBCS (const char *s, Py_ssize_t size, const char *er-

rors)
Return value: New reference.

MBCS CTL Y a— F I 7z size N4 F DXFS s > 65 Unicode & 7Y = 7 & 4K,
L %79, codec MINZER L 7GEICIEINULL B L £3, N—Y a3 v 25 TE
B Z OBIEUI IR E size DIIZ int ZFIHL TV L7z, ZOEHIZK D, 64bit
VAT LRIELS Y R—= T BIZBIESIHEICRD £,

PyObject* PyUnicode_DecodeMBCSStateful (const char *s, int size, const char

*errors, Int *consumed)
consumed 73 NULL ® & ¥, PyUnicode_DecodeMBCS () EMUEIEZ L £7,

consumed 73 NULL T7:\» & ¥, PyUnicode_DecodeMBCSStateful () 1335
FNDBRZIZH DIV FNAL N LT D NNA b2 T a— N9, consumed |27 32—
FL7NA P EZEEIAL £9, N—2 a > 2.5 TE.

PyObject* PyUnicode_EncodeMBCS (const Py _UNICODE *s, Py_ssize_t size,

const char *errors)
Return value: New reference.
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size CHHEINLREE %2> py UNICcODE #INy 7 7% MBCS T a—F L,
Python XF4IF 7Y =27 MIZLTRL £9, codec 234423k L 728561213 NULL
ZRLET, N—=Y 325 TEHE: ZOBEIBUILIETIX size DFLIZ int ZFHL T
WE L7, SOEHEICED, 64bit AT LA%IEL { ¥R — 9 5 IFBIEDHEL
272 X9,

PyObject* PyUnicode_AsMBCSString (

PyObject *unicode)
Return value: New reference.

MBCS T Unicode 7 72 =7 b x> a—F L., f%% Python X754 7 =7
FELTRLET, =7 I “strict” T, codec D3IH 2 X H L 723554121
NULL %3k L ¥£7,

Methods & Slots
XYy RELVCZAOY ~EE# (slot function)

DIF @ API I Unicode 4 7Y = 7 b X OFFN %2 AJNCHLD GBHTIE, £H 65
FHNERGTLTOET), HGAEIWGLE T Unicode 4 79 = 7 F B E 2RI EEREZ > C
WET,

NS ORI T, BINDFHEL GAICIE NULL £7:13 -1 2R L 7,

PyObject* PyUnicode_C t
yObject™ ByUnicode_Concat (i, )\ . #1eft, PyObject *right)
Return value: New reference.

TODXFHN &G LT, #i7z7% Unicode XFHI 2B L £,

PyObject* PyUnicode_Split
yubJeel FyPnicode _spai (PyObject *s, PyObject *sep, Py_ssize_t maxsplit)
Return value: New reference.

Unicode XXFHN DY A b+ %3# LT, Unicode XFF0 642 A M2RL £,
sep 73 NULL D56, R TOZEAXF 2 M > ToElziTvwE T, 2nbitogé, 8
EINTXF 2o THEl 2T £, "AT maxsplit & TORE 2T %7,
maxsplit D3E 7 S IR EIBNCHIB 23T 2 A, FEIFERD Y X FNITIEHCF
XEARFEEA, N— a v 25 TERE: ZOBIEIILAETIZ maxsplit DFIZ int % H]
FALTwFE LA, SOLHEITKD, 64bit ¥ AT LAZIEL K H AR — T 5IIHMEIE
DREIZ ) 9,
PyObject* PyUnicode_Splitlines (

PyObject *s, int keepend)
Return value: New reference.

Unicode 3741 % AT XFTRYI D, Unicode XFAN» 67422 ) A %2IRL £,
CRLF iz —HOBATLTFE A% L ¥ T, keepend 30 DYfy, DEIFERDY A N
BT F 2 B0 A,
PyObject* PyUnicode_T lat
yLbJeet” Fytnicode _Jranstate (PyObject *str, PyObject *table, const char *er-
rors)
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Return value: New reference.
PN LT~ v 7 table %M LT L | ZHfE R % Unicode 4 72 = 7
FTRL £,

KAV 24T 9 table 1%, Unicode 4% 3¢ 97 ¥4 % Unicode 5% R 3 H#EH £ 7-
¥ None IZHBfIF £ 9, (None DEEICIZZ DX FZHIBREL £9)

RIS T =7 VMR T 2 08 03H 5 XYV v Fld __getitem () A V¥ 7 z—
APV TY > T, HEEPY =T Vv AREZH-TH ) FLEEL £9, ST
Z4T > T\ (LookupError Z# 2§ K 9 4) SCFFEUT N L Tk, 2#uifr
LI, ZFOFFar—-LFT,

errors 1 codecs THEMHON DD ERUBEW®RZFiH T, errors 12 NULL 12 L T
H I, T7AN ML —UHOHEHZERKL £9,
PyObject* PyUnicode_Join (

PyObject *separator, PyObject *seq)
Return value: New reference.

187 L 7z separator TXFHND 5 7% 5 > —7r v A %8 (join) L. HfE#ER%Z Unicode
XFHNTIEL £,

int PyUnicode_Tailmatch

it FyPnicode_taitmate (PyObject *str, PyObject *substr, Py_ssize_t start,

Py_ssize_t end, int direction)
Return value: New reference.

substr DMEE I NI KRB (direction == -1 13HT )/ —3K.  direction ==1 (3% 15—
) Tstr¥[*start:end] £E2 v FTH5EI21 2R, ZNLUNDEEITIZ0 2R L
£, T —0FELLRHI -1 Z2)BL £, N— a3 25 TEHE: ZOREIILL
BilX start, end DT int ZRHLTWE L7, TOEHIZKD, 64bit > AT L
ZIELS YR =M T 3ITIHMBENBHEICED £7,
Py_ssize_t PyUnicode Find (PyObject *str, PyObject *substr, Py_ssize_t start,
Py_ssize_t end, int direction)

str[ #start:end] HIZ substr DRANCHBT 252K L £9, 2oL EREI Nk
¥R J718) direction (direction == 1 \ZNEJT MR, direction == -1 (X3 /5 AIEER) T
MELET, ROERRIICY Yy FRROD» 7G04 v 77 2T RO fiE -1
E~y FVRRONS Lol 2R L, -2 132 7 =034 L THIIMEROSERE
INTVBIEERLET, N—Y a v 2.5 TEHE: ZOBBUILIATX start, end D
B int ZFHLCOE LA, TOEHEICLD, 64bit VAT LZIEL Y AR—F
TBIIBEIEREIC R D £ 7,
Py_ssize_t ByUnicode_Count (PyObject *str, PyObject *substr, Py_ssize_t start,

Py_ssize_t end)
str[start:end] IC substr EMETAHZ E S HRETAREZRLET, =7 —

DREAELGAEICIE -1 2 BLET, X—2 3 2.5 TEHE: ZOBIEIIDLHIIX start,
end EIRDMEDRIZ int ZRJHLTWE LA, ZOEHIZLD, 64bit VAT L%
ELL Y R—bT2IIMBIEBKHIEICE D T,
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PyObject* PyUnicode_Repl
yobjeer EyTnLcode _=ep ace(PyObject *str, PyObject *substr, PyObject *re-

plstr, Py_ssize_t maxcount)
Return value: New reference.

str PITHIBRT 2 substr % B KT maxcount il replstr 1ZIEHLL | EIAFE S % Unicode
A7 27 MIZLUTRLET, maxcount==-1129 5% &, &2TCTD substr 1B L F
T, N— a3 v 25 TEH: ZOREIILIETNE maxcount DTN int ZFIHL T

FL7, COZEHIZED, 64bit AT LAZIELL YR — T 3IIIMBIEDHIEIC
= EJ,

mtPyUnicode _Compare (PyObJect *left, PyObject *right)
T e R LT, ESIEDGAEIE K DN WS, BRSO Y6
TERIEDE I L D RE VWA, IT2WT, ZNnFL-1,0,1 2R L 7,
mtPyUnicode RichCompare (|, . ...\ #ef, PyObject *right, int op)
O ® unicode XFANZHIE LT, TOILD—D%IKL £

NULL %, BIAD T4 L7 & ZITRL £,
Py_True b L Id Py _False Z, IEL { HITERHIKE L £7,

Py_NotImplemented % ., left & right 22D E L & D ITX T 5
PyUnicode_FromObject () R L 72 & WL FT, 83  in

case the type combination is unknown)

Py_EQ & Py_NE DML, 542> 5 Unicode ~DZHA)Y UnicodeDecodeError

THRL 7ZIRFIZ, UnicodeWarning Z¥AET 2 A[aglEr3dH 5 2 LICHEREL T K
S\,

p ICANL N AMEIZ, Py_GT,Py_GE,Py_EQ,Py_NE,Py_LT,and Py_LE D &
»TT,

PyObject* PyUni de_F t
ybject” FyTnicode _torma (PyObject *format, PyObject *args)
Return value: New reference.

Bl XA 7Y 27 b % format BEX DX args D SER L TELET; 2DX Y v

Fl3 format $ args DL I BDBDTY, 5§l args 137 7N ThHITEHED X
A,

int PyUnicode_Contains .
yont - * (PyObJect *container, PyObject *element)

element D3 container WIZ & 2 X, ZDFEFICID TEF - 13BZ2R L 7,

element [ZHABFE D Unicode XFHICHGEHITE U D F¥ A, =7 =040
AT -1 2R L ET,
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734 Ny IJ7—ATIzU K

C THEEINT Python 7Y =7 M, » Ny 7 74 ¥ 7 = — A (buffer interface)” &
I 2 —HOBEBZ AL Twb 2 E8HD T, ZNoDBIE, 547020
F DT =% 2 (raw) DA PR TR T 27201 d, COF 7227 DOl
WFEIF, Ry 77 AV 7 2—RA%HH LT, A7V 27 b2dborldar—1L<T
BAKELZLIL, A7 27 bOTF—FICEET 72 ATEET,

N9 I PA VI T 2—AEYR—=—1T254 77 bDflE LT, XFIE 7L A (array)
BOZONRHN ET, XFINA 7V 27 Mid, ZONEZNY 774087 2 —ADNA
FHEMNTEATABELTVET, 7LA L ZONEZABL T E T2, HETZHE)
HHDIET LA DEERITEENA FOfEICRED ) B, W) T ETT,

W T 7AVI T 2—ADFEFOHELT, 774ANFT 727 bD write() X
VY RBHDET, N 774037 2—=AZNH LT MMIERLTWEA 7Y 27
FMIET, 77ANVNDESEH LB TEET, A7z 7 FDONy 77408 T 2—A%
BEL, IRERDZA TPV b 06T =9 %RE¥ % PyArg ParseTuple () 12135
% DT —EFAMbLa—-FBHH 7,

N—3a v 1.6 »6, Python I& Python LX)V DNy 774727 e, CHilEL L
DNy 7 7 APLZEMEL TE D, LEDE L b A VRSP 2 — 5 —F#T 2 DT FRB
ZRATEIENTEET, Lol i, BODPDORFEDIDIZEFEILTFER I
TV T, Python 3.0 TIEANICHIFRS 4, FrL\w CEELNILD Ny 7 7APL EHTL \»
Python L' X)LV D memoryview L W) HHIDOA 7Y = 7 MZESHZ o NTWET,

BrL\wNy 7 7 APLIE Python 2.6 ICHBIESILTE D, memoryviews £ 7Y =7 b
Python 2.7 ICHWEME S LTV E T, N — a v L OSBRI U, v API
Dfbhicinszfli) lt2B8ITITOLET,

#H A5 1)L Py_buffer #iE(E

Py _buffer

void *buf
FT7 27 FDAEY OREMENDRA VY

Py_ssize_t 1en
AEYD =% )Y A X [byte]

int readonly

Ny 7 7 ISGEARARE I E ) T

const char *format
Ny 7 72BLTT7 7R ATEAHEZDOIAZ{EET S, struct EX 2—)L
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A ALINIED, NULL #XF, SDORA v OEHS NULL 7% 6, "B"
FKFaEL N4 b)) L LT ET,

int ndim
XEYBLRILHIN 2R L T BR3RORILE, 0 DA, strides &
suboffsets I NULL TRIJUE R D T A,

Py_ssize_t *shape
AEYBPLR GBI ZRL T ELEE 20 ERNTESX
ndim @D Py_ssize_t D Be 4] . ((xshape) [0] * ... =«
(xshape) [ndims-1]) xitemsize ¥ len EHFL NI S LW
ZEILRE DT Xy,

Py_ssize_t *strides
BRICTRDBERZGL7DICAFX Yy 75254 MR d, BE ndim D
Py_ssize_t DOHELY,

Py_ssize_t *suboffsets
FEX ndim dD, Py_ssize_t DEHI, suboffset DELUEIOLL ETH 5 & =,
ZDRICIHEM I LTV B DIE AR A ¥ T, suboffset DEIZZDHRA ¥ & DS
WERIRT 2 EZIMANA, DA 7y F2RETHLZRLTWE T, suboffset
ICEHOEDPMEMI N T2 L EIE, SRR TH S Z L Gl L 72 X €
J7ay JHICEELEINTWS Z ) ZEKLTWET,

RDOHNZE. strides B suboffsets d FENULL DIFIZ, N XICHHD & N XA
VFEY D ATRINDEEDORA V¥ 2R TEETT,

void xget_item_pointer (int ndim, wvoid xbuf, Py_ssize_t =*strides,
Py_ssize_t =xsuboffsets, Py _ssize_t xindices) {

char *pointer = (charx)buf;
int i;
for (1 = 0; i < ndim; i++) {

pointer += strides[i] % indices[i];
if (suboffsets[i] >=0 ) {
pointer = x ((charxx)pointer) + suboffsets[i];
}
}

return (voidx)pointer;

}

Py_ssize_t itemsize
CHNFHEAF X EY LOEBEFRD byte LD Y A A2 N T 5225 TT, T
¥ PyBuffer_ SizeFromFormat () ZfH-> Tl TE 27 D THEAliMYIZ
EAREZDTT, Ny 77 26T 2037 +—< v FXFA 2 i@t L 72 <
TH ZDMEWMZH>TWETLE) L, Ny 7 7 2RITHBMICE > TIIEL
KRR 2 DI RERTT, DT, EES A ZZ2HNT 2139 »3EF]T
T LEETY,
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void *internal
Ny 7 7RSO 7Y 27 P BNERIICHIHT 2720 DEE TS, f
ZAE. PRI Z OEENEERI % ¥ ¥ A F LT, shape, strides, suboffsets &
Wo lighE Ny 7 7 2T % & ZICRHFHCET 2R E 0 E ) 2 EHT
57770 TENTESLTLE), Ny 77 2RITHAME, ZofizZ
HLTIE%RD EEA,

Ny 7 7 BEERE

int PyObject_CheckBuffer (

int PyObject_GetBuffer (

PyObject *obj)
Return 1 if obj supports the buffer interface otherwise 0.

PyObject *obj, Py_buffer *view, int flags)
obj # Py_bufferview ~NLTZ7 AR —FLET, 2N6D5[%UE NULL TH->TIZ

) A, flag BIBIMEORH LIS EA RNy 77 2B ELTVREDHn, Ny
7 7RI E ANy 7 7 BRT ZEBHFINTRIDNERT, Ev 74—
WETYE, N 774087 2—RFEM LAV EZA[RBIC L T X T2, MW
CH LG TR TOEMR NNy 772/ Z2 5 LIRS T, Ny 7 7Rty » 7
N a—%2 R TE2 00 Z2NZAHLLVELL LNEEA,

Ny 7 7RI TR TOHFETAEY ZHATE S LIZRS T, O LN
PO TH L EZIBADTDICL T —%2REIEINELRH LD L NEE
ho ZOHEDI T —I3, b LZOMEZFERIISEIL T2l 7 —
7257 LThH, BufferError TRIFIUILRD XA, Ny 7 754X flag D
BlEH->Try buffer BEEDED 7 4 =V FANDIEFT 7 4 )V MEDREZE
L7220, ERINZ v 7N 7% view ZRMETE R VWEHRIZIZ I — 2B I8
DT2ZENTEET,

WL 726 02y, =J—MFICiE-1 28RS N E T,
RDT—T7 VL, flags BIEHHLY 9 2HHTT,
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Flag Ea=|

PyBUF_SIMPLE ZHUET 7 A D flag DIRFET T, n‘*%o)/\ o
7 7IEFEZAAARELrD LNLEYA L, AH[HE
bLNFHA, 7T—FD7 44— i unsigned
byte L LET, ZHIZ“RYYF7PRV DTS
JEBTYT, OERE T TE4EIEH) £
Ao TRAEHNZ Z 0 K 9 23l L 7234 FAlD Ny
77 RRETCERVWEAIC, T 2RI

b LNERA,

PyBUF_WRITABLE DNy 7 7 IFFHIAAARE TR T UL R D £
ho BZEAAAHRBESGIZIL I —2REIEF
ER

PyBUF_STRIDES ZODOfHIE PYBUF_ND Z&A X T, Ny 7 7l

strides [ERZ R4 L 20N D A, (B
iz % &, strides | NULL Tl ) A, ) Z
D77 7%, OH Loaos, EEMICKEB O H %
AHGE I 2Kk 2 5 & ZicflibinE 9, strides
ZPH Z Lk, HEIIC shape bz 5 2 L2
WRINFE T, RN stride T DNy 7 7 218
e E v E E (B 213, suboffset ASAE 7 54Y)
T 7 —Z2RAEIEET,

PyBUF_ND Ny 7 713 shape fEfR 2= ME L L3 4% D ¢
Ao AEVIECARAZANDIN FEDRICH—
FrEk) ZERESNE T, REHINE Z ofEED
Wi Ny 7 » 2R cE WAk 7 — 254k
SXEFET, 2077 TVPHEINTOLEESEIE
shape |3 NULL IZ7% 1) £°7,
PyBUF_C_CONTIGUOUS IN6D7 770, BINDE NNy 77D %R
PyBUF_F_CONTIGUOUS ELET, 20z, CUHNY (TBEDORILY—F
PyBUF_ANY_CONTIGUOUS | fE#), Fortran Mii O\ (Bl DRKILH—Fimik), D
ELoTH, 2EKRLET, TNoD7 771
PyBUF_STRIDES Z&A THE . strides [HHAHS
ELLHENTwE 2 EZ2HEEL £ 7,
PyBUF_INDIRECT ZD7 77, BRI NNy 7 7H suboffsets [H
WEGATWEZ EZRL ET, (suboffsets 2345
TN E ZIINULL TODF0EHA, ) ZD7
7 70k, Ny 7 7 FIAIDS suboffsets % fii> T
I TR 22 % & SIS
¥, ZTD7 7713 PyBUF_STRIDES # & A XY,
PyBUF_FORMAT BENB Ny 7 7I1Z1E L\ format [E#H % Fi> T
RFUERD FHA, ZDT7 770, Ny 7 7 H
FHHISEBR M SN TR T —F 0 FfilH %
Frv I THLEE ’*Uﬁﬁbiff Ny 7 7 BRI

S . sy SNTGAERICIOEREZRIETE 4
PYRATI Y (seavente oBel] L s e 0

1% format (& NULL (’ B’ , unsigned byte % ZH 9
SN emF 2 e 35 e
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oid PyBuffer Rel
void PyBuffer_Re ease(Py_buffer *view)

view 2Ny 7 7 ZBRL 9, Ny 77 BHHSIN L oL EIL, ZOXEY %
BT E 2 L) I Z DB EOHTARETT,

int PyBuffer IsContiguous
y - g (Py_buffer *yiew, char fortran)

yiew TERI N TV 2 X E YD, (fortran == 'C’ D & F) C-style >, (fortran ==
'F’ @D & Z) Fortran-style 2>, (fortran=="1A" D& Z) ZDVINPTHIUL 1 %
BLET, Z20DNOEHEIZ00ZERL 7,

void PyBuffer FillContiguousStrides (int ndim, Py_ssize_t *shape,
Py_ssize_t  *strides, Py_ssize_t
itemsize, char fortran)

strides BLH % | itemsize DK E I DEFDINA AL CTHEfE L 72, shape D% L
7z (fortran 3 ' C’ 73 & C-style, fortran % ' ¥’ 7% & Fortran-style D) Z%XJuhcsl & L
TH® 35,

int PyBuff FillInf

intPyBuffer FILLINLO(, 1 ffer *view, PyObject *obj, void *buf, Py ssize_tlen,

int readonly, int infoflags)
Fill in a buffer-info structure, view, correctly for an exporter that can only share a con-

tiguous chunk of memory of “unsigned bytes” of the given length. Return O on success
and -1 (with raising an error) on error. /N 7 7 |23 5. 2 & 117: & I D “unsigned
bytes” DMEFE L7 1 ODXAEY 70y 7 LPRMETELR LD DE LT, view Vv
7 7S ZIEL QD 5, RAILS 0%, L7 —RiCiE @S2 LS
2) -1 ZiRT,

BREZ ANy T7ATI I K

Ny 774087 2—RAICBHT 2 LD LWERIEZ, Ny 7747227 MREER i
(N T 7AT I U NEEIK (buffer object structure) i) D, PyBufferProcs DA
DEZAHIZHN ET,

N9 774727 b I3~y ¥ 7 74) bufferobject.h DHTERIN TV E
FT(ZD7 74NV Python. h A Y7 IL—FLTWEF), N 7747 7 b,
Python 7’077 SV 7 DL XU SIELFINA 7Y =7 b EIFFICE A PITVBE kI I
WZAFET: AFA R, A VT 7 RAEE., #ie. ZOMEMED LIz F—F L Tw
9, L2L, X9 774372 bDT=FIEO0DT = =R oD DAEY T
Ty I, Ny 774V 7 2—A2RNHALTOEHDOA 7Y 27 b, DT PITHER
LTWET,

Ny 774727 ME, MDA TP 27 b DNy 77487 2 —AH 5 Python 7’1
TIRICT =Y 2 RT3 5EE L THEMTY, Ny 774 7Y =27 M3¥uar—7X
A 7 A AEME (zero-copy slicing mechanism) & L CH b x4, 7uvy 7 X€Y) 220
THEVINY 77 AT 27 PORKREZM ) LT, FEDOT—F 2 b THHIC
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Python 70 7 7 RIZABITE LT, A€V 70y ZIZERTHLFVELAL, CIE
EY 2 VHNDEHEBINTODFEVERLA, £, ARV —TH4 VIS RATLIAT T
JHNZETHIO, #IEHOED 7uy 7 X2 TH2EFEHA L, WiEh3Initr—
FHFATA7DAER)VHEEX TP EDTEDICBHZFT,

PyBufferObject
D PyObiject DY T H AL TWINy 774727 bEEHL 7,

PyTypeObject PyBuffer_ Type
Python /X 7 7 I (buffer type) % ¥l $ % PyTypeObject T ; Python L A ¥ I
BT % buffer ¥ types.BufferType MU A 7Y 27 FTT,

int Py_ END_OF_BUFFER
0w Bk . PyBuffer_FromObject () ¥ 2 3 0
PyBuffer FromReadWriteObject () size Y7 X FZICEL T, ZDNRF
A Y %VET E, PyBufferObject IZIREI NI offset 63y 7 7 DiEb ) %
Txbase 727 FPELTESMLET, ZDNRITI XY %[ Z &T, BEEDOWT
OH LMD base & 7Y =7 b DY A A TR ENR LD 9,

int PyBuff Check

int PyBuffer Chec (PyObject )
SIEDs pyBuffer Type MDD E ZICEZIRL £7,

PyObject* PyBuff F Object

yLbjee yButter trombbjec (PyObject *base, Py_ssize_t offset, Py_ssize_t

size)
Return value: New reference.

el AH LEAANYy 7737027 2B L ET, base DiaiAH LEH Ny
77Nz Ny 77 7 P Az R —F L TORLEAEP, BEIC DDy
777 AV FRREL TORWIESHIZIE TypeError 23 L. offser 23 1 b
TOEEICIE valueError ZRH L ET, Ny 77472 =7 MEE base 7
PV MINTZSHEEREL. Xy 774 7Y 27 FOOWNEIE base 7Y 2
L D offset 7> 5 size XA F DN T A VY T 2 —ANDSIRITH ) FF, size DY
Py_END_OF_BUFFER D, F7I/ERT 2Ny 774 7Y =7 F DINEIZL base
DORENTVE Ny 77 DERRBETICOELDET, N—=Ya v 25 TEH: 2D
BIE I DLRTIZ offset, size DI int ZAIHL TWE L, ZOEHEIZXD, 64bit
SATLZIELLY R = 3ICMEBERIBHEICRD £,
PyObject* PyBuffer_ FromReadWriteObject (PyObject “base, Py ssize_t off-

set, Py_ssize_t size)
Return value: New reference.

Bl EZIAARTRBANY 7747027 P 2IBLET, X7 X7 ELOHISIX
PyBuffer FromObiject () EMUTTY, base 7 7 =7 b D3HFZAATAHE N Y
7 PIChE Ny 77 7a b anzn L Tuhus . TypeError ZEH L X
T, N—=a v 25 TEH: ZOBIBIILIATIX offset, size DT int ZFIH L T
FL, TOEHEICKD, 64bit P AT LZIEL K VA — b T 2 IIHEIESHIEIC
whET,
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PyObject* PyBuffer_FromMemory (void *ptr, Py_ssize_t size)

Return value: New reference.

AEY FLOREINTGH»SIREI NIV A XD T —F oA 5, Bl
AHLEHNYy 7747027 F2RLET, CORBBEITNy 774727
FOMEET A, ptr THEZONIATRY Ny 77T TR — IR 0K I
T 52DEFMNHLMDOEBEMLTT, size LD TOYAEICIE ValueError Z5H
L ¥, size IZlZ Py_END_OF_BUFFER ZIHE L TRAEDEFEA ; IHET S L.
ValueError ZXH L T, N— a3 v 2.5 TEH: ZOBEUIDIRTNZ size DFLIC
int ZAHLTWE L, TORTICKD, 64bit AT LZIELSYF—FT 3
WIMBIEDSEIC 2 D £ 7,

PyObject* PyBuffer_FromReadWriteMemory (void *ptr, Py_ssize_t size)
Return value: New reference.
PyBuffer FromMemory () IZBITWE T, EZIAANFE ANy 772K L %
T, N—=Ta v 25 TEH: ZOEUILIRTIZ size D int ZRHL T FEL 72,
COEEIZED, 64bit ¥ AT LZIEL YA —FT2ITMEIERBREICRD £,

PyObject* PyBuf fer_New (Py_ssize_t size)

Return value: New reference.

size XA FDRAEY Ny 7 7 ZMEICHERF T 2HT7c A E SRRy 774 7Y 2
7 h 2B LET, size 3O ELIZIEDETR VYA, ValueError ZiAHIL X
9, (PyObject_AsWriteBuffer () 2NRT X I 7) XY NNy 7 7 13RI X
NTBRVDOTHEREL TSV, N—=Y 325 TEH: ZOBIBIIBETE size D
BUC int ZHHALCE L7, TOLHEICED, 64bit > AT LZIEL{HAR—F
T BIIBIEDBREICR D £ 7,

7.3.5 Y 7)LATT U bk (tuple object)

PyTupleObject
2D pyObject DY 7 ¥4 71X Python DY INA TP =7 b EBL T,

PyTypeObject PyTuple_ Type
2D PpyTypeObiject DA ¥ A¥ v Al Python DY 7 )NVHZELH L %7 Python L
AXIZEBIT S tuple ® types.TupleType ERMLA 7Y =27 FTY,
int PyTuple_Check
intPyTuple Check (1, 1 icct #p)
pIWITNAT 2 blp, FTVRDY T I 4 TDA VY AY VYV ATHHGEICH
ZIRLET, N—2a V22 TEHE: 378 7251 8IcEND L) IchD L.
int PyTuple_CheckExact (Py Object #p) \
pWYTNAETI 27 b T, WOYTINVRDY T I L TDA Y AY VAT
WWEZRLEY, N—Y a3 v 22 TE.
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PyObject* PyTuple_New (Py_ssize_t len)
Return value: New reference.
YA XD len T2 ¥ TNA 7227 b 2iBL 9, KT % & NULL Z2iRL £7,
N—a v 2.5 TEHE: ZOREEIIDIEIL len DBIC int ZFIHL TV E LA, 2
DEFIZE D, 64bit AT LZ2IEL A= 2ICBBIEPIBEICRD £7,

PyObject* PyTuple_Pack (Py_ssize_tn, ...)
Return value: New reference.
YARX n iy INA7P27 b2BRLET, KT %L NULL iR L %
T, ¥ 7 NDMEIFEFD n D Python £ 72 =7 b &IET CHlBUcRD 7.
PyTuple_Pack (2, a, b) & Py _Buildvalue (" (00)", a, b) &MU T
T, N—=Ya v 24 TBEM.N—=Y 3> 25 TEH: ZOBBUIILIENE n ORI int
ZAALTOE LA, COZEHEIZKD, 64bit P AT LZIELSHA—FT 5121
BESREIED 27

Py_ssize_t PyTuple_Size (PyO biect #p)
SINFATS 27 bNDRA VI ZGIBIZED, ZDF TVDH A X %2R LET,
N—a 25 TEHE: 2o DBBIIMHENL int ZIBL TWwE Lk, ZOREIC
L0, 64bit AT LZIEL Y A= M T 2 IIMBEIEBBEICR D 7,

Py_ssize_t PyTuple_GET_SIZE (Py Object *p)
FTNp DY AXZBRLETH, pldIENULL THTERST, 7V A 7V
7 FEBELTORITIUER) FHA, 7 —F 2y 7 Z2fT0EHA, N—Ya 25
TEW: 2o OPEIELIATE int ZIBRL TV E LA, TOEHEICLD, 64bit >
AT LZELSY A= T2 BIESREICZD $7,

PyObject* PyTuple_GetItem (

PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference.

pDITITINA TS 27 FND, (il pos lIZHDA 727 b 2BRLET, posH

P2 Z T 584, NULL %R L T IndexError flf 22y FLE T, /N—

Y a v 25 TEHE: ZOBEEUIDENE pos DI int ZFIHLTCWwE LA, ZOE

BICK D, 64bit P AT LAZIEL K YR — M T 2ITIMEIEDSREICL ) £7,
PyObject* PyTuple GET_ITEM (

PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference.

PyTuple_GetItem() IZBAITWETA, HIEICH T2 LI —F v 7 2fTw i

Ao 2N—3 3 v 2.5 TEMH: ZOREIILIRIIE pos DRI int ZFHL TV E L7,

COEFITED, 64bit P AT LAZIEL Y A= T2 ICREEPBEICRD X7,
PyObject* PyTuple_GetSlice (

PyObject *p, Py_ssize_t low, Py_ssize_t high)
Return value: New reference.

p DI/T Y TNA TP 27 D, (Ll low 205 high FTDA 74 A% HL
T INAT7YP 27 PELTRLET, N—Ya >y 2.5 TEH: 2 OBIFUL LI
\ low, high DT int ZFIH L TWE L7z, TOLHEIZLD, 64bit VAT L%
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IELLSY AR =P 2I3MBERIBEICZRD £,

int PyTuple_SetItem (

void PyTuple_SET_ ITEM (

PyObject *p, Py_ssize_t pos, PyObject *o)
pOIRTITNA TS 27 PO E pos 1T, 7Y 27 b o ~DOEHEHAL

T MY L7EaIcid o 2B L £7,

J—hk: ZOBEIE o ~DZHE “HAD” £F, N—Par 25 TEHE: ZOH
BUXLIHT X pos DFZ int ZFHL T E L7, ZOEHEIZKD, 64bit > AT L
ZIELSY R =T 3ICIHMEEPSHEICRD T,

PyObject *p, Py_ssize_t pos, PyObject *o)
PyTuple SetItem() WRITWETI, TI7—F v 7%2i7bT., iy 7L
Wiz AdLs L& DAMCIIE- TIERD FEA

J—h: ZoOBBUL o ~DSHZ AN £, N—Ta v 25 TLHE: 2O
BUIDAHTIE pos DRI int ZFHLTFE LA, TOEHEICLD, 64bit > AT A
ZIELS YR =T 2ICIIBIEPBIEICED £,

int _PyTuple_Resize (

PyObject **p, Py_ssize_t newsize)
TN )Y A RXTHBRIMEZF T, newsize 137 7VOFT-4KI T, ¥ 7Nk

ERARRA 7V 27 P EVWSZEIRB>TVWEDT, ZOBBUINRDOL 7Y =

MR L T 2—2 L2 WKL > TIE R ) FX¥ A, ¥ 7 dta—
FHDOMDOH T TTTICSHIN T 255121, OB E FEoTERDEREA
o ZTIWIEHIHREY A AOREETHEL £, R L7EGEICIZ 0 2R £7,
77347 ba—=Fix, »p DEPECHLETERUCICR S E5MBL TERa D £8
Ao *p DESMZ SNTGE, TV T ILD «p 3B INE T, KKT2E -1
ZiIRK L., xp % NULLIZE%E L T, MemoryError ¥7z1¥ SystemError ZiXH L
F9, N—=Ya V22 TEH: b Tk o7=D2HD/NF X ¥ last_is_sticky
ZHIBEL F L7 N=2 3 > 2.5 TEH: ZORBIIDLETIZ newsize DTLIZ int Z2F]
FALTOwFELL, ZOEHIZLD, 64bit > AT LZIEL A=+ T 3ICIHEIE
DLEIZ 7 ) 7,

int PyTuple_ClearFreelist ()

freelist 27 ) 7 LE 9, BAML 7T AT LEZIRL £9, N— a 2.6 THEIIL

7.3.6 List Objects

PyListObject

ZD pyObiect DY 7 ¥ A 71Z Python DY A +A 7P =27 b #EBL FT,

PyTypeObject PyList_Type

D PyTypeObject DA v AF VAL Python DF 7NVHIZRELL £, 24
Python L A YIZEI} % 1list EFAUCA 7Y =7 T,
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int PyList Check
IntPyList_Check (b opiect #p)

IS PyListObject THEALEICEHZRL £7,

PyObject* PyList_New (Py_ssize_t len)
Return value: New reference.

YA X len HiTcR VA A7V 27 b 2IBRL 9, KT % & NULL Z2iRL £7,

J =k len 0 XD REWVEE, BENBZIVAIA TV 27 FDOEEI

¥ NULL 2y FPE3NTWE T, DT, PyList_SetItem() TARHYIZA

7Yz by T B5ETIE, Python 22— FIZZDA 7Y =7 b 2ELALD,

PySequence_SetItem() DL I BRIMRAPIZHAHL TxWwiTFHA, =V 3

¥ 2.5 TEHE: ZOBBUIDIETIE len DT int ZFHLCE Lk, TOEHEIC

0, 64bit AT LZIEL SR — P T HITIFEIEDBREICE D £7,
Py_ssize_t PyList_Size (Py Object *list)

VAMA 7Yz b list ORIZRLET, VAME 727 MlzEBIT 3
len(list) EMILCTY, N—= a3 v 25 TEH: 2o DI int %2
BLTWE LA, SOEHIZED, 64bit AT LZIELL VR — b T 3ICIHBEIE
DRENZ T ) £9,

Py_ssize_t PyList_GET_SIZE (Py Object *list)
<7 T TELpyList_Size() T, T7—F v 7 ZLEHA, N—=Vav
2.5 TEH: 2o ORI int ZIRLCTWE L7, TOEHEICKD, 64bit
SATLZIELSY R — T BIIFBIEDSRNEICRD £7,

PyObject* PyList_GetItem (

PyObject *list, Py_ssize_t index)
Return value: Borrowed reference.

pOIETIVALA TS =27 FAD, (il pos iZH 24727 b #KELET, ME
BIETHZ2BERH D, VR LEDKEHPSDA VT v 7 AFYR—FINT0FEL
Ao pos DFIFAZEEZ T 554, NULL ZiR L T IndexError stz v F L
F9, N—= 325 TEH: ZOBEEIILIETNZ index DEC int ZFJHL T F
L7z, ZOEHEIZED, 64bit > AT L%ZIEL YR =T 3IEEBHEIC A
DETJ,

PyObject* PyList_GET_ITEM (

PyObject *list, Py_ssize_t i)
Return value: Borrowed reference.

v/l TTEXL pyList_GetItem() T, TI7—F v 7% L XA, N—
Y a v 25 TEHE: ZOBUIDATL i ORI int ZFIHLTwE L7z, TOEH
W&, 64bit AT LZIELS YA —FTBITIBEENNBEICZD £7,

int PyList_SetIt : ]
InCPYLISt_SetItem(p. Object #ist, Py_ssize_t index, PyObject %item)

VAN 7Y 27 bNDOHLE index 12, A7 =7 b item AL 9, L7
BaicidozikL, RT3 LE -1 2KRLET,

J—hk: ZOBEBIL item ~DZMEE KA T, £, BEHEDA VTR
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T TICHIOBEEZEN A>TV EEE, ZOEEBICHNTI22HB2MEL T, N—
Y a v 25 TEHE: ZOBEIZLIRNE index DL int ZRIJHLTCwELL, 20D
BHEIZXD, 64bit AT LZIELL Y R—FTHIZBERHEIZR) £3,

void PyList_SET_ITEM (

PyObject *list, Py_ssize_t i, PyObject *o)
PyList_Setltem() Z¥ 7 RICKBFEET, 27 —F v 7 Z2fT0EE¥A, 2D
2 7uld, Fieh VA MDEREFE 2 AN LDLWIEICEEZ AND & E
DA E T,

J — b o= alx item ~NDZMWAE CHEAND 9, F 7.
PyList_SetlItem() ti#E->T, BEOESIWANVELU TCHESZHEIONS
A7V 27 bANDOSR2HE UEEA ; ZOFER, list hOME i TSRS LT
ATz bR EV )= RBIESHILET, N—Ya v 25 TEH: 20
BUIDIETIE i OB int ZFHL C0F L7z, TOEHEIZLD, 64bit VAT L%
ELLHR—FTRICIHMBEERBREIILY £,

int PyList_Insert (

PyObject *list, Py_ssize_t index, PyObject *item)
YW item A VT v 7 R index DENHAL 3, T2 L 0 ZiKL £73, KiK

5L -1%RL, BIsZXy PLET, list.insert (index, item) IZFHL
L7BERETT, N—2 3 v 2.5 TEH: ZOBBUILARTIZ index DTIZ int % FIH
LTWwE L%, COEHICED, 64bit VAT LZIEL YR — T 2ICIZEIER
WHEIZ7 D £,

int PyList_Append (

PyObject *list, PyObject *item)
72T b item % list DRBIEMLET, NhT5E 02K £, KT 2
E-1%ZRL, HIN%EXy FLET, list.append (item) IZFHLIL Z2HERETT,

PyObject* PyList_GetSlice (

PyObject *list, Py_ssize_t low, Py_ssize_t high)
Return value: New reference.

list ND, low 2>6 high D ED 727 b6k VA M2IRLET, RT3
ENULL %R L., #in%2€y FLET, list [low:high] IZHELIL 7-H&RETT,
772U, Python DA 7 A RACHLEADA VT v 7 AT FE—FINTVLERA,
N— a2 v 25 TEHE: ZOBBUILIETZ low, high DFIZ int ZFHL T L
oo TOEHEIZKD, 64bit VAT LRIELSH A — P T2 ITUHMEIENBHEICE D
E

int PyList_SetSlice (

PyObject *list, Py_ssize_t low, Py_ssize_t high, PyObject
*itemlist)

list WD, low 25 high DRIDA 7Y =7 %, itemlist DINFIZL £7,
list[low:high] = itemlist L FRIOMKEETT, itemlist 1 NULL TH X <.
YA DA FEEARAT7A ADHIER) 122 £, K L7EEICIE o 2, KK
L7BEIE -1 2B L 9, Python DA T4 RZHLEADA VT v 7 AFH R—
FEINTOERA, N—T a3 v 25 TEHE: ZOBEUILIRTIE low, high DRLIZ int
ZAHLCwE LA, CORHEICKD, 64bit P AT LZIELSY R —FT 5203
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BIEDBHEIZZR D £7,

Int PyList_Sort (Py Object #ist)
list DNBEZA V7L —ATY—=FLET, RIILZEGAICIZ 0 %2, RBL5ES
12 -1 ZRLET, list.sort () &AL TY,

int PyList_Reverse (Py Object *list)
list DEZRZA VTV —ATKIELET, M LGEICIT 0 %2, RIELZLGEIC
12 -1 %ZRLFET, list.reverse() EHLCTT,

PyObject* PyList_AsTupl .
yLPJectm EYLLSTt_ RSP e(PyObject *list)

Return value: New reference.
list DNBWB ATl Y INVA 7Y 27 F2IEL 7 tuple (1ist). &L
¥

74 ¥y 7ERA T b (mapping object)

741 #HEAX T 7~ (dictionary object)

PyDictObject
ZD PyObject DY 7% 4 71 Python DFHEA 7P =7 2 KB L £7,

PyTypeObject PyDict_Type
D PyTypeObject DA ¥ A ¥ ¥ AL Python DFFHZRIHL ET, 247V =
27 b, Python 7”07 J Ll dict 8L types.DictType & LTAKIN
TWVWE 7,

int PyDi Check

int PyDict_Chec (PyObject *p)
5I#DS PyDictObject DE ZILEZIRL £7,

int PyDi heckE t

int PyDict_CheckExac (PyObject #p)
pHEMNA 7Y 27 FTHY, DOWEHEEDY 77 7 ADA VY RAY VATV
BICHZRL XY, N—Ya v 24 TEN.

PyObject* PyDict_New ()
Return value: New reference.
pDEFERA 7Y 27 b T, DOFERDOY 754 TDA VAV v ATHROVIGEIC
HERLET,

PyObject* PyDictP N
yObject* PyDictProxy._: ew(PyObject sdict)

Return value: New reference.
HH2y TRAT 27 PN LT, BiAH LEACHIRE N 7n X 4 7Y =
7 b (proxy object) Zi& L £, B, ZOBBIIEIRITAR\2 5 2/ (non-dynamic
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class type) D7 7 AfFEZEH IR0 IDII 7R XL 2ERT 57 iIcfibn g
T, N—= 2 v 22 TE.
id PyDi Cl

void PyDict_Clear (PyObject )
BUIEFHERICAS TR 32 TOXF —LHDORT ZREL THICLET,

int PyDi j

IntPyDict_Contalns (i, . ct %y, PyObject *key)
HEE p Il key DA TOEDHEL T, p DERED key IC—H L 728A13 1 2K
L. Z0SNOGEICIZ 0 2B LET, 27 —D56 -1 Z2RBL T, OB
Python DX key in p EFliTY, N— 3 v 2.4 TIEN.

PyObject* PyDict_Copy (

PyObject *p)
Return value: New reference.

p LU X = LHDO T BN T H 7 GTEEZRL £, /A= 3 ¥ 1.6 THEN.
int PyDi Setl
IntPyDict_SetItem(, ,piect *p, PyObject *key, PyObject *val)
FEE p IS, key 22X — & LTl value ZHi AL £, key 1F° v & 2 A[HE (hashable)
THRIFNUERD F¥A; Ny Y aTBB TR VWA, TypeError ZiAH L £9., K&
WL7gaid o2, RIRLZZGAICE -1 2R L 7,

int PyDict_SetItemStrin
yoet— 1ng (PyObject *p, const char *key, PyObject *val)

TR p I, key ZX— & LTl value ZF AL £, key lZ charx BITR T UL
DEXHA, ¥—F 727 FiEPyString FromString (key) THERINFE T,
KL 72856013 0 2, REL7GAEICE -1 2IBLE T,

Int PyDict_DelItem (PyObject #p, PyObject *key)
HEpDP O keyZX—LTHIVIVZIRELET, key 3Ny P anfBTRITN
XD A Ny 2B ThR YA, TypeError 2L £9, RIIL 78
FICiZ o &2, RMLZGEICIE -1 Z2IBL £,

int PyDiCt_DelItemString(PyObject #p. char *key)
HEp PO XTI key X — T2V P ZBRELET, RIILGEICIZ 0 %2,
KL 72812 -1 2R LET,

PyObject* PyDict_GetIt
yUpject” PyDict_Ge em(pyobject *p, PyObject *key)

Return value: Borrowed reference.
HEpWNThkey Z2X =924 727 b2RLET, ¥— key BPHEEL R OEA
IZIE NULL 2 B L £33, Btz y FUEEA,

PyObject* PyDict_GetItemStri
yubject” PyDict_Getltem rlng(Pyobject *p, const char *key)

Return value: Borrowed reference.
PyDict_GetItem() EFRUTTA keyld PyObject+ Tl charx THHE
LT,

PyObject* PyDict_It
yObjec yDict_ emS(PyObject )
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Return value: New reference.

HHEA 727 FORXY v Fitem() DX I, HHHANOLTOEENIIAS T
PyListObject #iBL 9, (items () IZDOWTI& Python 74 77UV 7 7L ¥
A (XXX reference: ../lib/lib.html) Z 2 L T 72X\, )

PyObject* PyDict_ K
yojee ybret_ eys(PyObject *n)

Return value: New reference.

HEEA 7227 PDRAY Y F keys() DEIHI, FHEHENOETOX -V Ao
PyListObject ZIBL 7, (keys () IZ2WTIX Python 74 77V Y 7 7LV
A (XXX reference: ../lib/lib.html) Z &ML T 2SI W0, )

PyObject* PyDict_Val
yObjec yDict_Va ues(PyObject )

Return value: New reference.

WHEA 727 FDAY Y F values () DLIHIZ, FHEHNOETDOEI AT
PyListObject ZiREL 7, (values () IZ2WTik Python 74 77V 77
L v A (XXX reference: ../lib/lib.html) # ML TL 2 &\, )

Py_ssize_t PyDict_Si
y_ssize_t PyDict__ J‘ze(PyObject *n)

HHNOEZEDOHZIRL £, HEICHNL T len(p) ZRITT2DLHLTY,
W= a v 25 TEH: ZOBIEIIMATIE int ZIRL TwE L, TOEHICLD,
64bit > A7 L ZIEL KA — F T 2 ICIBIESBEICRD 7,

int PyDi N

it Pybict Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject

**pvalue)

HHpNOETOX—MEDOXTIZH T 5 KN Z TV E T, ppos BEIL T
% py_ssize_t B3, Z OBRYECKEIIEEBHIRT B BRIC, RANCBEEZE O
T XD LN 0 IWHHL L TE2 R TUER ) T A, ZOBEIIHENDOEZRT
ZD EIF2TLICEZRL, 2 TOXTEZINY BIF7 30 h % EHERL £
T, 85 XY pkey B & O pvalue 1213, ZNZNFHHEDZLZ D ¥ — LHZIFT R A
VI, ERENULLDAD £, CZOREED GIRINASZRITTXTED 221
W) 9, KNP ppos ZEHEL Tidah ¥ A, 2 OEIZNEN 25
GO 7y F2REL TED, MEERIEAR—ZALDT, 71y FDfHIC
—HEHMHWDR WD T,

DI icplzmL £9:

PyObject x*key, =xvalue;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) {
/x WO WL 7ETH SO0 ZITS ... %/

}

FAGRBErRICREE p 2B L Tl b £8 A, (Python 2.1 2065 1%) B %2 KIEALHE
TR, F—ICRIBT2MEZEEL THARLRIZRD T LD, X—DELAEE

7.4. X 7BIA 7Y 7~ (mapping object) 123



The Python/C API, ') ') —X 2.6.2

BHLZWIZ EDHRTT, UTMIchHlZRL £

PyObject +*key, =xvalue;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) |

int i = PyInt_AS_LONG(value) + 1;

PyObject *o = PyInt_FromLong(i);

if (o == NULL)
return -1;

if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (o) ;
return -1;

}
Py_DECREF (o) ;

}

N—Ya v 25 THEHE: ZOBBUILIETE ppos DILIZ int « ZFHL T L7,
COZEEIZED, 64bit AT LAZIEL K YR — T 2ICI3BIERBEICKRD £7,

int PyDict_Merge
yoret— J (PyObject *a, PyObject *b, int override)

2y TRIA T2 b b DETOEEICOI->T, KBNS X —/fEO T %2 & a 2
BIML 9, bldFED., PyMapping_Keys () ¥721% PyObject_GetItem()
Y R=bT2ME0DA 72 MITEET, override WEZGIE, a DX —
E—HT X —DbICH IR, BMFOXRTZESHZ £T, 2NN OE&1E,
bDFXF—Il—HTE2F =D allhwl ZOREMETVET, BYILGAEICIE 0
ZIRL., BIADSERINGEICE -1 ZIBLET, N—Ta v 22 TEIL

nt Pybiet_Opdate (b Object *a, PyObject *b)

C T&EH¥ I PyDict_Merge(a, b, 1) &L, Python T#¥IL a.update (b)

ERICTY, ROIL78GEICiZo 2B L, PIADSEHINGEICIE -1 2 KL £

T, N—= 3 v 22 THEM.

int PyDict_M F Seqg2
L Eyblct_Hergetromsed (PyObject *a, PyObject *seq2, int override)

seq2 NDX —fEXRT Z{fioT, WHa DNEZHHLZZDMELZZD LET, seq2
X, ¥—MEDORT LAY HEE 2 DIENHEA 7Y = 7 | (iterable object) % A%
THREAREA 7Y =7 b TRIFIULS R D FXA, BET S X —2HET 254,
override D’E 7% SIXFBICHII L 2 ¥ — 2w, 29 TRVLEGEEIFBICHEL 2% —
ZEWET, RO LGEICIE 0 ZIBL, PRI NG EICE -1 2R L
7,

OR D fELASZ) Z5iiZe Python 2 — F2HES &, ITO L HIckbh £

def PyDict_MergeFromSeqg2 (a, seqg2, override):
for key, value in seqg2:
if override or key not in a:
alkey] = value
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N—3 3 v 2.2 BN,

7.5 ZOMOATI U K

751 VSREAVRIVAATI LI b

CITHHINTWE 7 7 2A4A 7Y 27 FMIIHAZANT 7 ZADH DT, Python 3 Tl
HIERS 2 2 LICHEREL T EI W, HIAFZ AT T A (type) ZHINIREY 2 — )V TIERK
THEME, type A7V =27 b ERFHIRETT, EATI Vb (type object) % ZHR)

PyClassObject
EWVNA Y77 A%RTODE 7Y =7 b OREER

PyObject* PyClass_Type
73 AF TP FDOD type A 7PV b, Python LAY —D,
types.ClassType LRIUA 7Y 27 b,

int PyClass_Check ( .
PyObject *o)
oM, BED I FAF 7Y 27 b OIRE LT type DA VA VAR S YE G
DT, VIAXTY 27 FESTEBICEZKRLET, Z0UNDOLE I RZIRL
9,

int PyClass_IsSubclass
Y e CpyObject *klass, PyObject *base)

klass 73 base DY 77 7 AL SGEICEZRLET, ZNDNDOGE I BEEZIRL
E

AVAY VAT 27 FMEHEOBEEIZE LD THTHLTT,

PyTypeObject PyInstance_Type
VALV AE Y ADRA 7Y =27 FTY,
int PyInst Check
int PyInstance_Chec (PyObject *0bj)
obj DI VALY v ADGHICEZIRL £,

PyObject* PyInst N
ywbjectr Fytnstance _Tew (PyObject *class, PyObject *arg, PyObject *kw)

Return value: New reference.

F¥E 7 7 ADH T A VATV ARERLET, NI RXF arg BL WV kw lZZNZE
NAT7P 27 DAV AL I 77 ICETHEIBE LN —T7— R L LTl
b7,

PyObject* PyInst NewR
yubjecl Fyinstance New aw(PyObject *class, PyObject *dict)

Return value: New reference.
FRE T 7 ADFI A VAY VA%, AV AT 7 EEETICER L £9, class
IR T 2727 DI FATY, dict X7 RAZWEA TV D
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_dict_ IZfibNFET; dict S NULL 726, 4 VY A% v A H 72 I REE D ME
BEnE g,

7.5.2 B8#t 72 = 7 ~ (Function Objects)

Python DB IZ > O DFEENH H 7,

PyFunctionObject
B fibin 5 C ORI

PyTypeObject PyFunction_Type
PyTypeObiject MDA ¥ A& 2 AT, Python DBIEMZE L £, Z4LZ Python
7’077 LI types.FunctionType & L TAINZE T,

int PyFunction_Check (Py Object *o)
o BBAEA 7Y =7 F (PyFunction Type ZFRf>TW3) 25 true ik L £ 9,
F180& NULL TH > TEWiFE¥ A,

PyObject* PyFuncti N ;
yObject* PyFunction_ ew(PyObject *code, PyObiject *globals)

Return value: New reference.
A—FF 7Y 27 b code ICBHHEAMAN TSN L OEBA 727 F2IKEL £,
globals (3 Z DB 7 72 ATE 2 70— \IVEROREETZ T UIR ) $8A,

BAELD F ¥ 2 X v b XXFH, AHTIB XY _module. 1Za—FA4A 7327 b6 HL
BENET, 5IBDOF7 4N MER 70— Y I NULL Ik Yy FENET,
PyObject* PyFunction_GetCode (

PyObject *op)
Return value: Borrowed reference.

BIfuA 7Y =7 b op ICBEfF I 6 a—FA 7P =27 FRIRLET,

PyObject* PyF ti GetGlobals .
yObjec yFunction_ (PyObject “op)
Return value: Borrowed reference.

BIEA 72 = 7 b op ICBEEAT T & 917z globals B 2R L £ 97,

PyObject* PyFunction_GetModule (PyObject fop)
Return value: Borrowed reference.

BIA 7Y 27 b op D _module_ JEBMEZRL F3, ZHUFHEHIZEY 2— L4
DILFHNIBA>THETH, Python 2— Fofho A 7 =7 b2y b3nb 2
EbdY T,

PyObject* PyFunction_ GetDefaults (

PyObject *op)
Return value: Borrowed reference.

BIEA 7Y 27 b op DEIEDT 7 AV MEZRIRL £9, 518D% 7 )VH NULL IZ
whET,
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int PyFunction_SetDefault -
int PyFunction_SetDefau S(PyObjeCt *op, PyObject *defaults)

BIEA 72 27 bt op DEIBDT 7 4V MlZEEL £, defaults |& Py_None %>
F7NTRIFIUTIT ERA,

KL 72IRflE, SystemError ZFAEL. -1 2RL X7,

PyObject* PyFunction GetClosure :
Yool yEu Ton— (PyOb]ect *op)
Return value: Borrowed reference.

BIBA 727 b oplZRESINT 70— %KL ET, NULL»>cell 7 =
7 DY TIVTT,

int PyFunction_SetCl . ‘
int PyFunction_SetClosure (PyObJeCt *op, PyObject *closure)

BB A 7Y 27 Foplc7ua—Y v 2@ELET, closure 13, Py_None b L < &
cell 7 7Y 27 bDY T NTHIFIUEED FH A,

KWL 72IRflZ, SystemError ZiXH L., -1 ZRL X7,

7.5.3 XV vy RATI 7 (method object)

AV FA 7Y 27 b 2BIET 2 ETHEMLZBEEN 205D 7,

PyTypeObject PyMethod_Type
Z D PyTypeObiject DA ¥ AF ¥ AL Python DXV v FA 7Y =7 MllEEE
LEd, 2DA 7Y 27 FiE, types.MethodType & LT Python 7’0 7 F Al
AHINTHE T,

int PyMethod_Check (Py Object *o)
oWAY Y FA 7Y 27 b (PyMethod _Type MTH 2) GEICEZIRL T, 3
FAZIEINULLIZTE £¥ A,

PyObject* PyMethod_N : ;
yobject” PyMethod._. ew(PyObjeCt *func, PyObject *self, PyObject *class)

Return value: New reference.

EEONUIH LAEEA 772 = 7 b func Zflio7i7c e XY vy FA 7Y =7 F2IKL
9 BB func 12, XYy RO H IV I NG A 7Y 27 FTT,
DAYy FEA VAT v AIZHM (bind) L72WEG. self #4 v A% v ZAHK
W LT, class % self D7 7 A LT NUEe ) €A, ZNUNDEE T self %=
NULL\Z. class ZIFFFEA Y v F2HERFELT0 27 7 2L 2T 0UER D 84,

PyObject* PyMethod C1
yObject” PyMethod Class (i, .. i #meth)

Return value: Borrowed reference.

AV FATY 27 b methZ B/ L1c ) FAF 727 FZRIBLET, A VAT v
AWAYy BAT7Y 27 b2ERLIGG, RVERA YA Y AD 7 7 A2k
9,
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PyObject* PyMethod_GET_CLASS
yovjeet” Fyriethiod Bat— (PyObject *meth)

Return value: Borrowed reference.
PyMethod Class () 29 7R TCHEL N3y T, TI9—Fzv 72T E
A,

PyObject* PyMethod_F ti
yObjec yMethod_Func :l.on(PyObjeCt Smeth)

Return value: Borrowed reference.

meth \ZBHHEMIT SN TV BB A 727 b 2IRL 7,

PyObject* PyMethod GET_FUNCTION
yRjee FYRetRoc BES— (PyObject *meth)

Return value: Borrowed reference.
PyMethod_Function () D7 VKT, TI7—F zv 7 ZiTVE¥A,

PyObject* PyMethod_Self
yObject” PyMethod _Self (b Object *meth)

Return value: Borrowed reference.
meth SFHERX Y v FOGEITIE, XYy FICBEAHT o fiTws 4 v 28 v A%R
LEd, 20N DEEICIE NULL 2K L 97,

PyObject* PyMethod_GET_SELF
ybJeetr FYREERoCERT— (PyObjeCt *meth)

Return value: Borrowed reference.
PyMethod Self () DR ZOKT, TI7—F zv 7 Z2iTVLEFA,

int PyMethod_ClearFreeList ()
freelist 27 Y 7 LET, FARSNAEERZIRERL £, N—Y 3 v 2.6 TE.

754 77NN ATI Tk

Python DFLAIAART7 7 AN A 7P 27 b, B TEHREC IFIA7T7VDFILEx YA —F
D RICFEEINTWE T, DU OFEMFHIIE—3225ICBI 4 2 b DT, KD Python DY
V—RATEHINLEDLD LNEFA,

PyFileObject
Z®D pPyObject DY 7 ¥4 71 Python D7 7 A NA TP =2 7 b ERBL 7,

PyTypeObject PyFile_Type
D pyTypeObject DA ¥ AF ¥ A& Python D7 7 A NVHIZREL 5, 2D
F7Y 27 Mk file B W types.FileType & LT Python 7’10 7 A CABH
SNTVET,

int PyFile_Check (Py Object #p)
G183 PyFileObiject 2 PyFileObject DY 7 A4 7D EESICHEZIKL T,
N—=Ta V22 TCEH: Y754 725 IcENB L)) L
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int PyFile CheckE t
1 yFile_CheckExac (PyObject )

SIBDS PyFileObject BT, D PyFileObject MDY 74 4 7Tl b ZFiZ
HEZRLET, A= a v 22 THEINL

PyObject* PyFile_ FromString (char *filename, char *mode)
Return value: New reference.
BT % &, filename \ZHRE L 7 WiD 7 7 4 V7% mode \[ZHRE L 727 7 4 VE—
FCHOWTEBZHIR 7 7ANET 7Y 27 b ZRIBLET, mode D~V T 4 7 A
IFFEHEC V—F ¥ fopen() AL TY, KT % E NULL ZiRL £,

PyObject* PyFile_FromFile (FILE *fp, char *name, char *mode, int

(*close)(FILE*))
Return value: New reference.

FTTIFHADPNTOREHEC 77 A VKA V8 fp D772 PyFileObject &4
BMLFET, COFBTER L7 7ANVE 7Y 27 MiE, BAL 2882 close IZHBXE
L7-BBZFO ML 9, RS 5 E NULL 2K L £7,
" . .

FILE* PyFile_AsFile (PyObjeCt )
p KBEM I N7 7ANA TP 27 M % FILEx TRLET,

POV LAY GIL ZBHL T2 S ZOBMANR L 72 FILEx 4 7P x
JrEHIYDTHNIE, LIS INTWS PyFile IncUseCount () &
PyFile_DecUseCount () BAEZ YNNI T NULR D ¥ A,
void PyFile_IncUseCount (PyFi leObject #p)

PyFileObject NE{D. FILE« DMEHFPTH AL I E2RmIHHEA Y 24 7Y
AV EFLET, U, BloALy FCHAFD FILE (X L T Python 2° fclose()
ZWPOT L2 E T, COBBDOHOH LHENE, FILEx Z{HufEbo7 b
ZIHT PyFile_DecUseCount () ZMOHI T NIERD FHA, 295 LT
U, Python lZZ D7 7 ANA 7Y 27 b ZAKRICEHL F¥A,

OB ENOHET EEIE, GILZHE L CuRiFnuldzh ¥ A,

Bl Z 13X, PyFile AsFile () ZWEOVH L7216, GIL ZBKT 2 Hilc 2 DA% %
L3, N—2 a3 v 2.6 TEL

void PyFile_DecUseCount (PyFile Object *p)
PyFileObject W& D, FILEx 2MEMHTH 5 Z & 757 unlocked_count X > 73—
ZF7VAVRLT, MO LI FILES Z2fii&bo7l 2R LET, Ih
3. elfT 572 PyFile_IncUseCount () DML ZHD E T 72D 21T I
HMINnsTL k9,

COBZTTOHT EEIZ, GILZEG L AT uIe ) F8¥A, N— 326
GEYIIR

PyObject* PyFile_ GetLi
yObject” PyFile Getline (, (oot #p, int n)
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Return value: New reference.
p.readline ([*n«*]) ERUT, ZOBEEIEIA 7Y 27+ p DFITZGAHL
¥9, plEd77A4NVA 7P 27 D, readline() AV v FEFOM60DA 7
Yl P ThEVEEA, n#O@%n\?@§§K%%&<E%’lﬁﬁ7ﬁ&
HMLUET, nD0 KD RETNUE, n A P EDOTF—=23FAML A -
T, fTo—#k7% 7‘i)>1f_i_éfﬂ%f72— z’) HHET, ELLDGETH, A LETC
27 7 ANV DORIRICEE L 725310132 XFAN 2R L ET, n 30 KD/
. RS E-%?b%?lﬁt \J % & J%Hjbiﬁ“ip T T7 7 AN DRKImICEE L 7-
5A1213 EOFError 235 L 7,

PyObject* PyFile Name (

PyObject *p)
Retum value: Borrowed reference.

WKHELE 7 7ANVDARTZ XTI 7Y =7 FTRLET,

void PyFile SetBufSize . ) .
y - (PyFlleObJect *p, int n)

setvbuf () BHE AT LTOARFHTEE T, ZOBKEZFRHL TI DIk
T7ANA T 27 bDOEREZDATT,

int PyFile_ SetEncodin . _
yELe— * g(PyFlleObject *p, const char *enc)

Unicode 7 73 27 v 2 7 7 A NICH TR EEICOZ Yy a—FT 4 V7% enc L
9, k51 %2, RIRTBE0ZBRLET, N—=a v 23 TEN.

int PyFile SetEncodingAndErrors ) ,
Y - d (PyFlleObjeCt *p, const char *enc, *errors)

Unicode 7 73 =7 b2 7 7 A NICHIT 2 L IOy a—T 4 V7% enc ITEX
EL, ZDLTFT—F—FZ err ITHEL ET, =Y a v 2.6 TEL

int PyFile_SoftSpace
Y P (PyObject *p, int newflag)

COBEBIZA v 7)Y ONHNBENHDOZDICHFELE T, CoBKIE p @
softspace JBM:% newflag \CiRE L. DRIOREMZIE L £9, D% =%IE
LAEIESH 27012, pB77ANT TP 27 b THLARMEIEZH D A,
BOA 727 b2 R—1FLFET (softspace BEVPHEINTWLIE0E)
DHIPRETZ E - > TS, ZOFBIIETOL 7 —2FH L., BIEELsT
ELZVEAECEEEZIE T2 7 =L 5L, 0 ZDHEIOMEE LTRL
9, SO S IZ 7 —ZMBTEEHAD, Z2HZ2HZH50IHIMEIIHD %
A,

mtPyFile WriteObject (PyObject *obj, PyObject *p, int flags)
FTP2I b obj 7 7ANT TP b pICEHEEIARET, flag BV FR—F+ T
%7771 Py_PRINT RAWZI T, ZD7 77 %BETDE, A7V 27 M
repr () TIZ7% K str() ZHEHALHEEZ 7 74 VicESHLE T, R L 785
AFoZBRL, KT 5L -1 ZRL CERHNEZEYy P LET,

int PyFile_WriteString (const char *s, PyObject *p)
X5 s %27 7ANA 727 b plCHEZHLET, BRI LG AICIT0 Z2IKL,
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KT 2L -1 2R L T 2tz y FLET,

755 EYa1—I)LAT7Y U~ (module object)

TP 2= NVA TV 27 FEADOBIEIIEFE L 22H ) XA,

PyTypeObject PyModule_Type
ZD PyTypeObject DA ¥ AF ¥ AL Python DEY 2 — VA 7Y =7 MK
HLET, 2OA 7Y =7 M, Python 707 7 LIZIE types.ModuleType &
LTSN Tux T,

int PyModule_Check ( .
PyObject *p)
OMEL 2= NA T2V P 2= NA T2V DY TIA T THDEEILHE
ZRLET, N—=Ya V22 TEE: 3784 725 8UcENE X)) F L7
int PyModule_CheckExact (Py Object #p)
OMEY 2= NA TP 27 FT, POEY 2= VAT 27 bDY T YA 7T
EZXIWCEZRRLET, PyModule Type. N—3 a ¥ 2.2 TE.

PyObject* PyModule_New (const char *name)
Return value: New reference.
_ name__ JBYEDS name \SREI NI BEY 2— VA TP 27 b RIKRLET, €
Pa—)L®D doc_ BIO  name  JEHAIFIEPASOTWVET;  file
JEEIAEZ A D DO LD & T,

PyObject* PyModule_GetDict
yibjects Fyocute Betble (PyObject *module)

Return value: Borrowed reference.

module DLWIZEZFWHT 2R FEA TP 27 P 2B LET, 2DLF 7Y 27 MEE
Ta—NATY 27 D _dict_ ERUTY, COBBIKKTSILIZHD X
A, HEEY 22—V Tk, COBKTHRAEY 22— VD __dict__ ZEEWVL
5 &0, fhd PyModule_« () BLX U PyObject_« () BEZEMH ) L 28D X7,

char* PyModule_GetName ( .
PyObject *module)
module D __name__ DEZREL £7, TY 2 — NI DEEERMEL TLkn
ERXFINEITR W6, SystemError ZAH LT NULL 2R L £7,

char* PyModule GetFilename
yrodute— * (PyObject *module)

module # 0 — R 5725727 7 A VDL Z . module D __file_ @M
GHNTRLET,  file MIEZEINTLRWVLIGAERTINR TR WIGA.
SystemError ZXH L CNULL #RL £7,

int PyModule_AddObject
it FyHodute ) Jee (PyObject *module, const char *name, PyObject *value)
module \ZF 772 =7 % name & L CGEML £, ZOBUIZEY 2 — 1oL
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BB S M SN B EEBETY, =7 —DLEICF -1 %2, RPLALEEITIZO
ZRLET, /N—Y 3 v 2.0 TEL
int PyModule_AddIntC
it FyFodute— nt oHStam:(PyObject *module, const char *name, long
value)

module \ZEEBER % name £ L TLjJH LE7, ZOEEBEKIZEY 2 — Lol
¥ ofHINTHwET, T5—DEEITIF-1%2, BIILEEZITIZ 0 ZIEL
F9, N—Ya v 20 TE.
int PyModule AddStringConstant (PyObject *module, const char *name, char
*value)

module \Z XXFHNER % name & L CGEML £3, ZOFEHEBEEIZEY 2 — L O
{LBIE D S FH I T W FE T, X value 13 null #im I Tt ul iz h £%
o TIT—DEEITIE-1%2, RPLELLEZITIZ0RBRLET, N"—Y320T
B,

int PyModule_AddIntMacro
Y (P yObject *module, macro)

module |2 int T ZEBML £, %0 EMEIE macro >S5 HUSINE T, Bl 21X
PyModule_AddConstant (module, AF_INTE) &9 5% &, AF_INET L\»9) %
A D int BIEE % AF_INET DfET module \ZBML 9, =7 —KiCiE -1 %2, K
DIRFICIZ 0 ZIR L £9, »N—2 3 » 2.6 TEN.

int PyModule AddStringMacro
Y - d (PyObject *module, macro)

HINER " module \ZBEML 97,
N— 3 v 2.6 TEM.

756 17 L—%AT3 17 K (iterator object)

Python Tl DA 7L —F A7 27 bEFEFELTC0ET, —DOHIE—7 v A A

TL—=%7T, __getitem_ () AV Y FZ Y R— T3ROS -7 VA2 F

T, TOHBWPOHLAEEA 7Y 2 7 b &k v F 2L (sentinel value) Z V>, > —77

/XW@%%» WO LAREA 79 = 7 F 2P0 L T, 2 v F RVEDNR S N
JICENMZKT L ET,

PyTypeObject PySeqIter_ Type
PySeqglter New () ¥, fHAIAAT —7 v AR xt LT 1 518X D H.AA A
Biter () ZMOH L7 EZITRENE, A TVL—F A7 =27 bOMA T =7
FTY, N—= 3 v 2.2 T

int PySeqIter_Check (op)
pPySeqlter_Type DM op DL ZICHZKL 9, /N— a » 2.2 TiEN.
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PyObject* PySeqIt N
e i (PyObject *seq)
Return value: New reference.

—M e =T VAT T 27 b seq "I A TVL—FZIRL T, KELHIT,
=l VAV TIREREDORRIC IndexError ZIRLZEZITKRTLET, /X—
Y a v 2.2 THE.

PyTypeObject PyCallIter Type
PyCallIter New () . fHAAARBEE iter () D25 EBIERXERTA 7L —%
A7 27 bOWBA TP 27 b TT, iter () built-in function. /NX—¥ a3 ¥ 2.2 T
.

int PyCallIter_Check (op)
PyCallIter Type DM op DE ZICEZIKL 9, /N—2 a ¥ 22 TiE.

PyObject* PyCallIt N
yObject* PyCa er_ eW(PyObject *callable, PyObject *sentinel)

Return value: New reference.

Hlele A 7L —FZIBLET, RAID/XF XY callable 1351 8% L THEOHIE %
Python DM L AIREA 79 = 7 P2 6 R ATH D E V¥ A callable 13, WO
HMINB7-PICROKGUBNRA 7Y = 7 F 2RI T UER ) 8 A, BRI
N4 7LV =412, callable 73 sentinel \2%& L\ MEZ IR T & RIEUH KT L £,
N— a3 v 22 TIE.

7.5.7 AU T75 AT U b (descriptor object)

“FT A7) 7% (descriptor)” 1Z, HBA 7Y 27 DWW DL DJEEICOWTEIAL 72 4
T2 bTT, TAZVTZ A7 27 MIBIA 7P 27 FORFENICHD £,

PyTypeObject PyProperty Type
MHAAAT A7) TIROMA 7Y 27 FTE, A= a v 22 TEI.

PyObject* PyD NewGetSet
yobjectr Fybescr_Tewsetse (PyTypeObject *type, struct PyGetSetDef *getset)

Return value: New reference.
N— 3 v 2.2 TIEN.

PyObject* PyDescr_ NewMember .
Y- Y —ew (PyTypeObJect *type,  struct PyMemberDef

*meth)
Return value: New reference.

N—3 3 v 2.2 BN,

PyObject* PyD NewMethod
yObject* PyDescr_NewMetho (PyTypeObjeCt *type, struct PyMethodDef *meth)

Return value: New reference.
N— 3 v 2.2 TEM.
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PyObject* PyDescr_NewWrapper (

PyTypeObject *type, struct wrapperbase *wrap-

per, void *wrapped)
Return value: New reference.

N—3 3 v 2.2 BN,

int PyDescr_IsData (

PyObject *descr)
TAIVTEZFTY 27 b descr 3T —F@BIEDT A7) 78 DEHICIEEZ, X

Vy FTAZ Y 7Y DGEICRB 2R L £, descr 3T AV T7IF 7Y 27 |
’C“ﬁbj’ﬂ@fﬁ b i“@/\/, .17—7‘3:‘7 7 cj:'fﬁ:b)iv\i‘/vo /i\__\‘/“ 222 ?;Ejﬂ]

PyObject* PyWrapper_New (

PyObject *, PyObject *)
Return value: New reference.

N—3 3 v 2.2 BN,

7.5.8 A4 AATI 7 K (slice object)

PyTypeObject PySlice_Type

AFGAALT T2 FOWRA TP 27 T, slice ¥ types.SliceType &
WL TY,

int PySlice_Check (

PyObject *ob)
b MATAAZLT TS 27 bOLGEICEZIRLET;,0b 13 NULL TH-> T h £
A,

PyObject* PySlice_New (

PyObject *start, PyObject *stop, PyObject *step)
Return value: New reference.

HELMEDL ST ATAARLT TP 27 F2IRL T, 237 X ¥ start, stop, B &
Wstep ZATA AL 7V 27 MBI 2RA4DBEMELE L THeoNnET, 20D
TN NULLIZTE, XD T A{HICIE None DMfEONFE T, FilA 7P =
JbhET7AT—3a vy TEROLEAICIEINULL 2R L £7,

int PySlice_GetIndices (PySliceObject *slice, Py_ssize_t length, Py_ssize_t

) *start, Py_ssize_t *stop, Py_ssize_t *step)
AFGARF 7Y 27 b slice \ZEBT 5 start, stop, £ KW step DA ¥ T 7 Al % HfS

LET, COLE—TVADEZI % length EIREL T, length X ) bREHA
VTR BELT—ELTRVET,

Bt Eicidorz, 27—l l3Nz2Ly bETIC -1 2RELET (7
L. BEA VT ADWTND—20None Tl L. OB TE o
A EREET, ZoBA. -1 EZRL TN ZEY P LETD),

BZ 6 ZoBBEMH S RICIE RS BWTL &), N— a3 v 2.3 DIEi?D Python T
ATAARLT TV 27 bEREWIWDRE S, PySlice GetIndicesEx() DY —A
YN HRIEE L CTHSDINEEY 2 — LD Y — 2 a— FHICHAAL L L »wT
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L&), N—Ta v 25 TLHE: ZOBIBUILIRTIX length DT int % start, stop,
step DB int « ZRHLTOE L7, TOLEHEICKD, 64bit ¥ AT L%ZIEL K
PR—FT2ICRBBIERBREICRD 7,

int PySlice_GetIndicesEx (PySliceObject *slice, Py_ssize_t length, Py_ssize_t
*start, Py_ssize_t *stop, Py_ssize_t *step, Py_ssize_t

*slicelength)
PySlice_GetIndices () DEEHZ & L THEA BB TT,

ATARAF T 27 b slice .28 S start, stop, B X O step DA v 7 7 A% HL
BLET, COLEL—TVADEZI% length EIRELET, A7 ADES%
slicelength ICFEIE L £ 9, BHRZIZAZ LA VT 7 RAIE, BFEDATA A%
DEFC—HLERLHTTIZ )y 73INET,

BIHDEZITIZ 02, T7—DLII3zLYy FLT-12IELEY, N— 3
Y23 THEM. N=Ya v 25 TEH: ZOBBIILIRTIE length DTIZ int % start,
stop, step, slicelength DT int » ZHHLTVWE L7, TOLEHEICKD, 64bit
SATLZIELSY R =T BIIBERBEICRD £,

73

A 7317 ~ (weak reference object)

W

7.5.9 55

Python 13 5528 %25 —#kA 772 = 7 & (firstclass object) & L CH A —F L £, &M
ZIEHFET 2 THHOBEAEOA 7Y 27 PIDH D £F, B3RS A 7Y 22
P, BB AVCFIILDOA 7Y 27 MICH LU THREARIRD 7o ¥ o & LTREE) 4 7
Yx7 FTY,

int PyWeakref_ Check (ob)
ob BZWA T2 v 7 uX AT POGBICERZRLET, N—Ya v
2.2 TIEN.

int PyWeakref CheckRef (0b)
ob MZWA TV 27 FOGBICEZRL T, N—T 3 v 2.2 TE.

int PyWeakref CheckProxy (ob)
ob 37X F T 2V FPOYHICEZRLET, N—Y a v 2.2 TE.

yObijec yWeakref_ NewRe (PyObjeCt *ob, PyObject *callback)

Return value: New reference.

ob IZNT 292 A 7Y 27 P RIBRLET, ZOBEITFEICH A RSHEZRL T
D, T LHF7A 7 27 FEARGEEH D FXA BEFEOSIEA 7Y 2 7 b
REINEZELHDET, B DT X callback WO LAHEA 72 =7 b
T, ob A=Y aL 7y ay INBRISEMZZITID % 77 callback 135558 4
TP FHERER—~DNRT X F L LTRIFID £9, callback 1Z None % NULL
WLTHD2FEFVERA, ob WPS|TE LA 7Y 27 b OEER. callback 73
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RN L AJREA 772 = 7 B, None . NULL DWW THRWEAIE, NULL 2K
L T TypeError ZiXMH L 9, N—Y 3 > 22 T,
PyObject* PyWeakref_ NewProxy (

PyObject *ob, PyObject *callback)
Return value: New reference.

ob IZHT BT u X A7V 27 P RRLET, ZOBEBUIHICH - S
ZRLETH, T LOF0A 727 b 2EAREEEH D XA BEFOSIH
FTP27 PPREINBEIELHY T, B _D/NF XY callback (FWFOH L A]
A 727 bT, ob DA =RV aL 7yaryINBIOEMZZITED £7;
callback 133524 7Y 2 7 P AREZR DT A7 L LTI £3. callback
¥ None P NULLICLTHDFVEXTA, ob BHSWETE L WA TV 27 FDY
E°. callback DSWEOH LA[HEA 72 = 7 b, None . NULL D\WI LT 7\
¥, NULL %ZiR L T TypeError ZiAH L £9, N—2 a v 2.2 TiE.

PyObject* PyWeakref GetObject
yObjec yWeakref Ge Jec (PyObject *ref)

Return value: Borrowed reference.

S92 ref WS L TWVWEA 727 F2BERLET, SR A 7027 D3

TTIEHL TR WEA, Py None ZIBRL 9, N—arv 22 T
B QWIS 7V 27 b BOYMOSR ZELET, 2070,
ZOFA 727 FEFAHL TR AMZDOL 7Y =7 PRI NG LT EDVH5
TWLAREAZRE, BT Py _INCREF () ZFEONHTRETT,

PyObject* PyWeakref GET_OBJECT .
yobjeetm Fyweakret - (PyOb]ect *ref’)
Return value: Borrowed reference.
PyWeakref GetObject () WM TWETH, v/ THEINTWVWT, =7—

F v P BTVERA, N—T a v 22 TEN.

7.5.10 CA 7 7 bk (CObject)

CoF 7Y =7 OEREICET 21883, Python 125 7V 5 DIRREIEDHAH 1.12
fiii, “Providing a C API for an Extension Module,” Z & L T 723\,

PyCObject
Z D pyObiect DY 7 F A FIEAEHRE (opaque value) ZRILL £9, CHARE
¥ 2 — L% Python 2 — F 56 AEWAEEZ (voidx RA & T)fld C 2 —FiC
ETHEDD 5 & ZIMEHTYT, IEHD import B Z o> CTHIMIcn— F a3 E
Va—VNTERBINTVE CAPIKT 7L AT 37012, HBEY 2—VINTE
REINTVLBCHEBAAL VI Z2NDES 22—V THHHTESL X HICT 70T K
(b g,

int PyCObject_Check (PyObject )
58S pycobiject DEAHICEHZRL 7,
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PyObject* PyCObject_FromVoidPtr (void* cobj, void (*destr)(void *))
Return value: New reference.
voidx cobj 7*6 PyCObject ZAEMR L £9, BIE destr 73 NULL T Wi,
7Y =27 b BT BRI L £,

PyObject* PyCObject_FromVoidPtrAndDesc (void* cobj, void* desc, void (*de-

str)(void *, void *))
Return value: New reference.

void«* cobj 7*5 PyCObject ZAM L £, B destr 23 NULL Tl W&, &
727 bEHAHET B0 L £9, 5l8idesc 2 E->T, 7A 77 B
WEIMDa—L Ry 7 57—y %EEET,

id* PyCObject_AsVoidPt
void® PyCObject_AsVol r(PyObject* self)

PyCObject A 7Y =7 b self Z BT 2DICHWAA 7Y 27 F void « 2K

void* PyCObject_GetDesc
y=EhJject— CpyObject* self)

PyCObject A 7Y =7 b self Z BT HDICH W7z a—)L Ny 757 —% void *
ZiRL ¥,
int PyCObject_SetVoidPtr (PyOpject* self. void* cobj)
self WD void R4 % cobj ICREEL £9, PyCObject IZT A L7 7 % 03D
ot TouTER ) XA, HIIT5 EEMEZIEL, KRBT 2 EBEZIEL 7,

7.5.11 LA T 7~ (cell object)

“b(cel)’ A7 =7 b, BEDA =T SMI NI EEM 2 FET 2701
bNET, e VEELBIIOOTERI N, K4 DfEZGEREL T, CofizSld 2%
A7 7L —ALICBITEZ0—ANERIZIZ, FOARAYY 7 7L —LDWMIICRHUE%Z
ZIL T3 NVICHTE2EHPAD T, RV TREINLMEIZT 7R AT EE, &
VA7V 7 b ABROROL DI VADEIMEDLOIE T, ZDXALFT TV FEffiolk
M#2 2 (dereference) 1. £ ¥ ¥ 7Y XX > THEKI NN, Fa—FHNTHR—F
INTVRIRERHNET; VATV 27 M7 7 AL BRI, BEINICRHESRIE
) EA, FEHUADKRMTIZ, LA TP 27 MK EWIZT T,

PyCellObject
VA TY 27 Miflibins CHEERTT,

PyTypeObject PyCell_ Type
NA T 27 MITHIRT 58 7Y 27 FTT,

int PyCell_Check (ob)
ob e NATY 27 P DEEICEZIKL £, 0b 1 NULL TH>TIEHD FHA,

75. TOMMOATI I~ 137



The Python/C API, ') ') —X 2.6.2

PyObject* PyCell N
yLojee y-elt- ew(PyObject *0b)

Return value: New reference.
fliob DASTHT e VA 7Y 27 M 2B L TRL £, 51%% NULL LT
brFEVEEA,

PyObject* PyCell_Get
yobjectr Fy-est e (PyObject *cell)

Return value: New reference.

cell DNEZRL 7,

PyObject* PyCell_ GET
YURIEEE S eSS (PyObject *cell)

Return value: Borrowed reference.
cell DN ZIR L £ 923, cell 3 NULL T ORNVNA T 27 FTHBPE D W
Fxzv 7 LEXEA,

int PyCell_Set
YRR fa (Py0bject *cell, PyObject *value)
VAT 27 b cell DNE% value \ZREL £, ZOBEBIZBED LD T

DB T 222 L F 9, value \d NULL T FWEX A, cell 1ZIE
NULL TZHJHUE D FRA b Leell BNV AT 27 b THWEESG, -1 ZRL
9, kT 5E02RLET,

id PyCell_ SET
voidFytell (PyObject *cell, PyObject *value)
VAT Vb cell DAE%E value \CEXEL 9, ATV MW AR X

L ERDTDDOF 2y 7 FIH T L A cell 3 NULL THRIPIUELR ST, >
DRNATT 7 FTHRINUERD FEA,

7512 Y RXL—FATI Tk

Yz 3L —% (generator) 7 7Y =7 ME, Python 3¥ = %L —F A 7L —% 254§ 2
7DIfi>oTw2a A7V 27 FTT, DL —F A 7P =7 MiE, W, PyGen_New ()
THIRINICAER I NS 2 3%, HZ2BXREMT 2 &) B L A 7L —> 2
VERITH EFIERINET,

PyGenObject
VxR =X 7Yzl MifibhTw b CHERTT,

PyTypeObject PyGen_Type
VL= F TVl MIWIRTAA 7Y 27 F T,

int PyGen_Check (ob)
bV 2R L —FF 72V bPOEAICEZRLET, ob XNULL TH->Tlds
NEHA,

int PyGen_CheckExact (ob)
ob DD PyGen_Type DLGEICEZIR L £3, ob BSNULL TH-HTIE7 ) A,

138 F£7. BERATI 7 (concrete object) L 1



The Python/C API, ') ') —X 2.6.2

PyObject* PyGen_New (PyFrameObject *frame)
Return value: New reference.
frame X 7Y 7 MMIZHEDOWTH LY 2 2L —FF 7P =7 bRERLTEL %
T, OB frame ~DEWEEAE T, NTAIDNULL TH->TIE%HD £
A,

7.5.13 DateTime A 7Y 7 ~

datetime €Y 2=V TlE, AL HNA 7Y 27 FoRAA 70 27 P 2Rl T E
T, UMICRTBEEZEIGEICIE. Ho2 LD~y ¥ 77 A )L datetime.h &Y — A
IZ include L (Python.h 32D 7 7 A )L % include L £¥A)., PyDateTime_IMPORT
27 u%z, WEITEY 22— VLB 6. EEH L TEHESBHDET, TDv 7
QiEPL T2 7 aTlibn 2 EINZE S PyDateTimeAPT IZ C WEAR~ND R A v 5 %2 A
nE7,
DFiEHF 2y 7270 T9:
int PyDate_ Check
mtrybate _thec (PyObject *ob) )
ob 73 PyDateTime_DateType M2 PyDateTime_DateType MDY 745 4 7D
F7P 27 FOGHEICEZREL T 0b1Z NULL THH->TIE ) FHA, N—T 3
¥ 2.4 TEM.
int PyDate CheckE t
int PyDate_CheckExac (PyObject sob)
ob 7% PyDateTime_DateType MDA 7V =27 FDLHICEZIRL £7; ob 13
NULL TH->Tlx7ah A, N—=Y a3 v 24 TEI.
int PyDateTi Check
int PyDateTime_Chec (PyObject $ob)
ob 7’ PyDateTime_DateTimeType 2> PyDateTime_DateTimeType MDD
TEZATDFTY 27 P DLGEICEZIRL £9;0b 1 NULL TH>TIE7% ) $X A,
N— 3 v 2.4 TEM.
int PyDateTime_CheckExact (Py Object *ob)
ob 73 PyDateTime_DateTimeType BDA 7Y =7 M DLHICEZIR L £ 0b
& NULL TH->TE7 ) A, A= a ¥ 2.4 TEI.
int PyTi heck
int PyTime_Chec (PyObject fob)
ob 7’ PyDateTime_TimeType M2 PyDateTime_TimeType MDY 7% 4 7D
727 bOGEICEZIRLET, 0b I E NULL TH->TIIH D FHA, N—V a3
¥ 2.4 T
int PyTi heckE
int PyTime_Chec xaCt(PyObject $ob)
ob 7% PyDateTime_TimeType MDA 72 27 FDEEHICEZIKEL £7; ob 13
NULL TH->TlE7h) A, A= a v 2.4 THEI.
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int PyDelta Check
mtFybe ta thec (PyObject *0b)

ob 73 PyDateTime_DeltaType %> PyDateTime_DeltaType DY 7% A
TDXT7Y 7 FOGEICEZRLE£T;0b 1 NULL TH->TER D F¥A, N—
P a v 2.4 THE.

int PyDelta_CheckE t

int PyDelta_CheckExac (PyObject sob) \
ob 7’ PyDateTime_DeltaType MDA 7 27 FDGEIZEZIRL £7; 0b 1
NULL TH->Tid7ah A, N—= a v 2.4 THEII.

int PyTZInfo Check

mEy nto_thec (PyObject *ob)
ob 73 PyDateTime_TzInfoType M7 PyDateTime_TzInfoType MDY 7%
AT7DF TV 27 FDOGHEICEZIRL £7;0b 1 NULL TH>TIERD A, /N—
P a v 2.4 THE.

int PyTZInfo CheckE t

Int Py nfo_CheckExac (PyObject Sob)
ob 73 PyDateTime_TZInfoType MDA 7Y =27 FDLHICEZIRL £7;0b 13
NULL TH->Tld7h A, A= a v 2.4 THII.

UMEA7Y =27 F 2T 270070 TY:

PyObject* PyDate_FromDate (int year, int month, int day)
Return value: New reference.
fREINFE, H. HD datetime.date A 7Y =7 FZRLFT, N—Ya v
2.4 TN,

PyObject* PyDateTime_ FromDateAndTime (int year, int month, int day, int hour,

int minute, int second, int usecond)
Return value: New reference.

fEE3In-4, H. H. K, 7. ¥, 4 70D datetime.datetime £ 73 =
JFERLET, N—Ta v 24 TE.

PyObject* PyTime_FromTime (int hour, int minute, int second, int usecond)
Return value: New reference.
HBEI NI, 7. B, v 70D datetime.time #7327 FZIRL £7,
N— 3 v 2.4 TN

PyObject* PyDelta_FromDSU (int days, int seconds, int useconds)
Return value: New reference.
HEINIH, B, w4 7u0PD datetime.timedelta A7 =7 FZiRL £
T, A 7uptWhdatetime.timedelta A 7Y =27 P TEHEIN TV 5]
FICA S &) ICIER b Z T VWE§, /Y= a v 2.4 TEN.

PTrowrznlddate A 727 bpo 74— L FEZIY) BT 720D bD T, 5151
PyDateTime_Date ¥73ZDH 77 7 A W Z1X PyDateTime_DateTime) D A ¥
A VATRITNUER D A, BlEZ NULLICL Tid%noed, Bl oy 73Tz i
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int PyDateTime_GET_YEAR (PyDateTime_Date *0)
SEZIEOBETIRL T, N—Y a2 v 2.4 TE.

int PyDateTime_GET_MONTH (PyDateTime_Date *0)
HZ 126 12 DO TIRLET, N— a v 24 TE.

int PyDateTime_GET_DAY (PyDateTime_Date *0)
Hz 126 31 OO TIEL £, N— a v 24 TE.

PFo< 27 mid datetime 47 79 227 b6 7 4 — )V FEZIY BT 72D b DT, 5l
#X PyDateTime_DateTime 73 Z DY 77 7 ADA VAV VY ATHRIFNUI D F
YA, 5I8%E NULLIZL T3 od, BF v 7 fTnEHA:

int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *o0)
K%z 0705 23 DE]OBETIKL £9, N—2 3 v 2.4 TEN.

int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *0)
3% 07925 59 DEDOBETIEL 9, N— a v 2.4 TEM.

int PyDateTime DATE_GET_SECOND (PyDateTime_DateTime *0)
Wz 0506 59 OROBEETIEL £§, N—¥ a v 24 TE.

int PyDateTime_DATE_GET_ MICROSECOND (PyDateTime_DateTime *o)
2470z 075 999999 DE]DEETIRL £9, /N— 3 v 2.4 TIEBJN.

PDTo=7aldtme A 727 b6 74—V FEZlROHBT-oDbDTY, 5l1EiZ
PyDateTime_Time X7 Z DY 77 7 ADA Y AY Y ATHRIFIUIZR ) XA, 515
Z NULLIZLCldZaod, BlF oy 73TV EEA:

int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *0)
K% 0705 23 DD TIRL T, N—2 3 v 2.4 TE.

int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *0)
T 005 59 OO TRL £, N— a ¥ 24 TE.

int PyDateTime TIME_ GET_SECOND (PyDateTime_Time *0)
B2 055 59 ORMDBEETELET, N— a v 24 THEI

int PyDateTime_TIME_ GET_MICROSECOND (PyDateTime_Time *0)
<A 7abz 055 999999 DEDFETRL £§, /N— a v 2.4 TE.

DFo~<7ali DB APl #3325 FTOMEHTT:

PyObject* PyDateTime_ FromTimestamp (Py Object *args)
Return value: New reference.

dateitme.datetime.fromtimestamp () ICIETDIHE L 72585 7065
727 datetime.datetime # 7¥ =27 b E2AEK L TGRLET, N—Y a2 24T

ENIR
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PyObject* PyDate_FromTimestamp (PyObject Fargs)
Return value: New reference.
dateitme.date.fromtimestamp () IZVET DITHE L 25185 7V 6877

datetime.date #7327 b2 L TRLEF T, X—Y 3 >~ 24 TEN.

7.5.14 £E5A 7Y =7 b (Set Objects)

N—Yary 25 THENM D72 aryTli set & frozenset DAFH API
KOV THLCERE T, METHHUL TR LERER, R4 7927 7
2 bk aj) ( PyObject_CallMethod(), PyObject_RichCompareBool (),
PyObject_Hash (), PyObject_Repr (), PyObject_IsTrue (),
PyObject_Print (), PyObject_GetIter () Z &) 2HMAREBME 7 Fan (
PyNumber_Add (), PyNumber_Subtract (), PyNumber_Or (), PyNumber_Xor (),

PyNumber_InPlaceAdd(), PyNumber_InPlaceSubtract (),
PyNumber_ InPlaceOr (), PyNumber_ InPlaceXor () % &) ZfHioTHHT
EEM

PySetObject

2D PyObject kAL 721X, set & frozenset MFTDNET—% 21T
LZDICHVWHGNET, PyDictObject LU X )IT, /NI WES (set) [T L Tl
(BTNDEYI)EEFAXTHD, Z2) THVLESIIH LTI (VAL ERLU &
I AEREDOXEY 7uy 7 2HwEd, ZOMERDOED 7 4 =V P, JER
BICAEHEINS AL H 2 EEZTHIIV, TXRTOT 7 X A, #dEEodbd
A2 EBEREET2DTIER, FXa Xy N APLZHWTITIRETT,

PyTypeObject PySet_Type
Z D pPyTypeObject DA ¥ AF v AL, Python D set WZEL £7,

PyTypeObject PyFrozenSet_Type
Z D PyTypeObiject DA ¥ A ¥ v AL, Python D frozenset MEZHXKL £7,

DM F 2y 7= 27 0lddRXTD Python 4 7Y = 7 MIXT 2K A v &Ik L CEIfE
L9, Mk, 2V A 7782137 XTDA 7L — FA[EEZ Python &+ 7Y = 7 M ITh
LCEHIfEL £,
int PySet_Check (PyObject )
pBset DEDYTIALTDA T2 b THDEZICHEZRLET, N—Yav
2.6 CIE.
int PyFrozenSet_Check (PyObject )
pDfrozenset WEDYV T IATDA TP b THBHEEZICERZRLET, /N—
Y a v 2.6 TEI.

142 F£7. BERATI 7 (concrete object) L 1



The Python/C API, ') ') —X 2.6.2

int PyAnySet_Check
intPyAnySet_Check (, opject #p)

p D set V> frozenset . HBHWVIFZDY 7Y A 7DA 7Y =27 FTHIUR, true
ZiRL £7,

i heckE

int PyAnySet_CheckExact (Py Object *p)
p DS set M frozenset DELLPDA 7Y 27 b ThHHEZITtrue ZIKL £,
YT TDETY 27 PIEAREREA,

i CheckE

int PyFrozenSet_CheckExact (PyObject D) \
p D frozenset DA 7Y 27 b THHEEICtue ZIRLET, ¥ 784 7DF 7
Y7 MIEAFEA,

PyObject* PySet_New (

PyObject *iterable)
Return value: New reference.

iterable DR A 7Y =7 R EULH L\ set ZIRL £, iterable 73 NULL O &
Elx, ZDsetZRL ET, BIIL7oH Lvset 2, RBL7S NULL ZiR L %
$, iterable D34 7 L — P A[RE T W&, TypeError ZiXHH L £9, 2o
VAFI 7 FEset®a =92 EZICHMAET, (c=set (s))

PyObject* PyFrozenSet_New (

PyObject *iterable)
Return value: New reference.

iterable DR A 7Y 27 bR ELH L\ frozenset ZIRL £, iterable ¥ NULL
D EEE, 2D frozenset ZIR L £, iterable 7’4 7 L — M A[RE T WA 1,
TypeError ZXH L T, N—Y a3 v 2.6 TEH: BLIH L\ frozenset &
TP b 2RTIEPRIESIND X H IR F L, Dilix, KREIBERD
frozenset 12> > 7V b TL %, Z#UIHTL \» frozenset % PySet_Add () %#f#i-o
THEKT 572 TT,

DD~ 7 1ld, set & frozenset EZDH T I A TDA VATV AITKLT
FHTE %7,

Py_ssize_t PySet_Si
ySStze L EySet— lze(PyObject *anyset)

set ¥ frozenset DA 7Y =27 FORI%ZIKELET, len(anyset) EFLT
T, anyset 7% set . frozenset ROZDH 794 7DA 7Y =7 F THOEH
&, PyExc_SystemError ZiXHL ¢, N— a3 v 25 TLEH: 2o DR
FDIATIE int ZIRLCWE L7, ZOLHEICK D, 64bit AT LZIEL (YA —
FTBITIHBIEDHEIC R D £7,

Py_ssize_t PySet_GET_SIZE
ySSEE L EYSet BRI (PyObject *anyset)

I —Fxv 7%iTH\», PySet_Size() D=7 gz,

int PySet_Contai
int PySet_Con alns(pyObject *anyset, PyObject *key)

Hoholko 1%z, RO ohdro/260%, T 7—PHELLEEIF- 12K
9, Python®D _ _contains__ () AV v F&iE>T, ZOBEKIZIE Ny > aset &
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—IKf frozenset IC HEI CAMLL FX A, key D3Ny ¥ 2 AJHE T WA, TypeError
ZEH L £7, anyset 3 set, frozenset KOZ DY 7 ¥4 7DA 7Y 27 T
IS X PyExc_SystemError ZiAH L £,
mtPySet_Add (, Object *ser, PyObject *key)

set DA VY AY VAT key ZBML £, frozenset DA VY AF ¥ AITH
LDEVWTIFIWw, KL 0z, RMLAZG-1ZIELET, key BINva
AR TR WA S, TypeError ZEH L FT, set ZKEL T E2RBVE L
Hl¥. MemoryError ZiIEH L 7, set 25 set EZDY 74 TDA VA
FVATHOE AL, SystemError ZXRHMLE T, N—TYarv 26 TEH:
frozenset REFDY T YA TDA VAY VAN L THHATES X512 F
L7z, PyTuple SetItem() DX I, FH L\ frozenset ZfhD 2 — FIZIET £ 2
ICNEZBINT 2 7-DDITfli) 2L TEE T,

DIBEDBENZ, set EZDH 7% A4 72 L CHHTRETY, frozenset EZ DY 7
FATIFFAHTE A,

int PySet_Di d
ySet_Discar (pyObject *set, PyObject *key)

HopoTHIBRLZG 1 2R LET, RO okhokofMbedIicoziBL 7,
I L76-1 2B L £9, key 3L TH KeyError ZEH L £ A, key
D3Ny ¥ a AR TH UL TypeError ZEH L £, Python D discard() X
Vv FEEST, TOEBUTIE NN v > asets &R frozenset ICEHLL XA, set 3
set EZDY T I TDAVAY VAT N LE XX, PyExc_SystemError %
EHL £,

PyObject* PySet_Pop (

PyObject *set)
Return value: New reference.

set DFDHEFZD ENDITNT 2L WS ZIE L, 2O 7Y 27 + % set > 5 H
PrLE9, RIL7ZS NULL 23R L £7, set W2EDHEIZIE KeyError ZiAH L
F¥9, set D set EZDYV T YA TDAVAY Y ATHEOYEAIE, SystemError
2R L £ T,

int PySet_Clear .
Y - (PyObJect *set)

set #ZBIZ L ¥,
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(finalization). XL v K

void Py_Initialize ()

Python 4 ~ % 7'V ¥ #@IH{t. L £ 9, Python DMDIAARZITI 77/ 77— 3
YT, D H S W3 Python/C API ZfiH T % & D bHiIC Z ORIEZ O & 1
7% 0 FHA; 72 72l Py_SetProgramName (), PyEval_TInitThreads(),
PyEval_ ReleaselLock (), 8L U PyEval AcquireLock () E#4<Td, 2o
B — FAAEY 2— VDT —7 ) (sys.modules) ZHHLL., gt %€
Ya—n#E, _ builtin_ ,_ main_ B LWV sys BERLEFT, A, EYa2—
VISR /R A (sys.path) DAL L £, sys.argv DREIITVETA; FHET
51Zl, PySys_SetArgvEx () ZfHoTL I v, ZOEHE (Py_Finalize ()
ZIFEIN) PR LT IT VW ETA, EDHITH D £ A; WIHLDRMK
THUE, 2N GE TS —TT,

void Py_InitializeEx (int initsigs)
initsigs 12 1 ZFETIUL Py_TInitialize () ERCAHEZIFITL £ 9D5, Python
WDIAAT 7)) r— a v Tld initsigs % 0 & L THIHHLRRIZS 7 F ANy R 5D
B2 AXy 7T52E0TEET, N—Y 3 v 24 THE.

intPy IsInitialized()
Python A ¥ % 7°U 3¢ Ttk AL & IcE GEEr) 2IKL, 29T
WGBSR E (Enr) 2R LET, Py Finalize() ZMOHTE. RIC
Py Initialize () ZMUHT ETIOREEIRZIEL £,

void Py_Finalize ()
Py_Initialize () &ZNLIED Python/C API BA%TiTo 72 T oM LALEE %
IDWEL., BED Py Initialize () MO L BIBRIC Python £ » 8 7°) & 2342
KL 72 TDY 7 A % 7% (sub-interpreter, il Py _NewInterpreter ()
2R ZHEL ET, BHEENARRK TR, OB X > T Python 4 ¥ % 7V %
DHER L7 XY IZETRREINE T, ZOBSE Py _Initialize () ZFEIXY
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W) FHEFOHELCOMbITwEYA, ROEIZS D A K TP DL T —I1X
MHINET,

COBEBREIN TR HEIZVL O H D £J, Python DHIDIAAZFT-T
WLT7 7N r—2a vk, 77V = aryzHiEid 5 2 &% < Python %
LW EDD T, £/, Ba— Fu[gE4( 77 Y (H5IE DLL) 25
Python f ¥ ¥ 7’V ¥ %Zu— K457 7)) r—>avTii, DLLZ7>u—F75%
HilZ Python SR L 7 X B Y 2L 720w EEZ 20 b LLE¥A, 77V 7 —
PavHATRETWE AEY Y —7 2800 2682, BYEH X Python 23R L 72
AEVZT V=2 a v ORTHICRRSE W ERIGELHD T,

NTBESLOEEEE: TP 2—AREY 22— VNDOF 7P 27 NI v ¥ LLIER
THIRINE T, 20D, D4 7027 b ([lBA 7227 FbEAET)RE
Pa—VIRETLTAN 775 (__del_ () AV R)DBRKRLTLE) Z &8
HYFT, BIYITE—FIN5E L) ICB> T BIEKRESY 2 —)LD3 Python 12 X > T
O—RF3INTWgGsE, 7ru— FINnEHA, Python BERL 72 X B Y 3O T
BRI NTZ LS LNFTA AV =T ZFKHA LS, EI9DHELT
IV, A7V 27 FEOIERSIICH I N TL 2 X BV IIRRINenwI &
DHNET, RS 2 — LDBHER L 2 X B Y BRI NG ENH D £7, L
REY 2 — i k> T, Pty —F v % 2 DL ERFOCH T EIE L CEIfEL 72\
ZEBHDFT; 2 LARPLUZ, Py _Initialize() ¥ Py _Finalize() &2
EULEFFO T eI DEET,

PyThreadState* Py_NewInterpreter ()

FLWY 7 A% 7% (sub-interpreter) ZER L T, 74 57U ¥ EIL,
(FIF5E20) RN # Z 417z Python 2 — FOFTEREE T, Rz, #HL vy 7
A7) ZiE, import SNDEY 2 — LTI OWTHDN—= a V&2 FED
CHUCTIFIEME L 2 €Y 2 —)_ builtin_ , main  BLUsys bEFInF
T, B— FHEADEY 2 —NVp67%5T—7 ) (sys.modules) BLUIEY 2—)b
MRS (sys.path) bH 74 7 7V ZBHEDO D DICL D £F, Fircsy 7
A7) FEREICE sys.argy BEDBH N XA, T, Y T7TA Y TYFI
7B HET/O A MY — L4 sys.stdin, sys.stdout LW sys.stderr Zf
LET(EIEVZ, SNEDA MY —LIEIREICHS C T4 77V DFEL FILE
HRZZHLTuE ),

ROMEIE, iz 74 v 70 DR L 72 AL v FIREE (thread state) 4 7' =
JFDIHIL, BRAIDBDEIFLTET, TORLy FIREXHED AL v NiREE
(current thread state) 1272 ) £9°, EFED AL v FBERI NS DI TIER VLD THE
BLTLES Y, PO A Ly MREBICHT 2 mz ML TS v, Hika
YTV YDERICKRNT S L, NULL #3B L £3; H/FREIZ Yy P SN EHA
D3, ZAUIHISPIREDSBIED A Ly MIRBBICEAE I NS Z L iZk> T, HED A
Ly MREZRZ2DDDHEL R E23H 506 TT, (flhod Python/C API B K
IS, COBEEN I TEICIZ 7 a—3v A 8 7)) F 1y 7 (global interpreter
lock) DMRFF SN TR TR 6T, BB ZERE L 2B b RIS £ %
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2% D £9; Lo L. fihd Python/C API BA%t & 1338\, B 6 R - 72 & EDBIE
DALy FIREEDBIBICAZ EZLHEL SRS VWO THEREL TLEZ W), A
RES 2= VU TDEI BT H N A VY 7T FHETHREINET: HEFE
DILFEEY 2 — NV Z RPN import §5 &, B 2 —)LZ2lE @D ICHMLL, 20
TP 2= VDFEHED FV) aE—Z LEFWAATEEET, o (I H A %7
VIDECIEREY 22— V% import 5 &, Fiekeya—Nz2gWLL, gl
DA —DHRETHEDMEZMD X7 JHREY 2 — VD init BBIZFFOH I N
FH¥A, ZOZEHEITI, Py Finalize() BXUW Py _Initialize () ZUOHL
TA vy 7)) 8 2% B L 728 ICHRERE Y 2 — )V % import L 7 BR D 45H)
R 2D THERL TL S v, BUHHEA I import 2179 &, JEEREY 2 —L
? initmodule I ZTHE MUHIN T, NTEFEFE: 74 v 7Y% (&
ALV AV TYIYVIEREIL 70t RO %D T, £ ¥ 7 F Ok IX
STEETIEH D FXHA —HZIE., os.close() DEXIBELRLD 7 7 A4 )VEAE
RS L. (BAREDEELRVID) BWDA Y 7Y ¥ TICH BN T7 740V
WELZMIETLEVET, WEES 2 — L2 (PN A vy 7Y PRIcHAGT 27
BEDLDIZ, RREY 2= ICX>oTFIELSEIEL b LnE A RRE
¥ a— )V (#N) 7 — NV ZFH L Tw 3550, IBREY 2 — Vgl
ERICHBDEY 2 —V#EHERZBET 2H58IC3RICZ) T, =20y 7A4 V%
TV Y TERINIA T 27 by 74 v & 7)) ¥ DARTZERE DA D]
BT 2—HEEMM. AV Y. A VA VABLIN I SRA2YTAL V5T
G747V IHTHALZOI)ICHTEREL TSV, Ln) DI,
INSDHEA 7Y =7 FFEAT L7z import XIZES>7% () A5V 5D
U — FEAEY 2 — VEFISHE L KT TEADH 2056 T (XXX Z DRH#EIXE
IEDHE L W ANT T, FERDO VY — A TREIRI NS FETT)

Z DHEAE X PyObjC $° ctypes D X 9 7%, PyGILState_x () API ZHHT 2
FAT7DWRES 2a— LV EMHERE LI LICHEELTLEI VL, (TN,
PyGILState_x () BABOEEREOMETT) >y 7Vl b EF L vl
DL LNFHAD, ORIV 2THEEL T 200D A,

void Py _EndInterpreter
Y- P (PyThreadState *tstate)

REINI ALy FIREE tstate TEHIND (PN A VI 7V ZHEBEL 7,
tstate IZBAED AL v FIREETRITNER D FH¥A, TEED AL v NIREEIZBIT 2%
i LTS, BEECH LRS- &, BED AL v FIREEIX NULL
> TwET, 2OA g 7)) ZICBEMT SN2 TOAL y FIREBIKES
NET, (ZOBEBZEMOHITRIICIIEZa =LA vy 7T vay 725 L TED
RUERST, vy ZIEEBDRES L ELHRFINTVET, )Py _Finalize ()
X, ZORBETHAWICHEIN TV RWETOY 7A V7 7V ¥ 2B L £9,

void Py_SetProgramName (char *name)
COBBENOINT RS, BAIC Py _TInitialize () ZFFOHT X D HETICHFN
HIEh) F¥A, ZOBEIEA v 7Y 8Ic7u 7 7 5D main () BEICHE
L7 argv[0] 5IBOMEZEZ LT, TOHIEEIZ, Py _GetPath() ¥, PATIC
N ZDMDBIED, 4 % 7 ¥ DFEITAREEAD S Python 7 v ¥ A L5 A4 7
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ZVNDOHNANZAZHGT 270 fibEd, 774 FDfIE 'python’ T
T, Sl eI N X v 7 7 & 70T, VA GHEESICA > Tuiaidn
E%53, ZONRR 70T 7 LDFTHICLEEL TEZA D $H¥ A, Python A
Y7V INDa—FT, ZORBHBONEZEETL50E—-UdHh A,

char* Py_GetProgramName ()
Py_SetProgramName () CREI NIRRT T L840, T 74N bD70r 7 Ak
4R LT, BIBDNR T CFINIR A ¥ F I3 ERN 2 Bl s 2R L £ 975 BIE D
CHILHANZ Z DfEiz ZHTE 8 A,

char* Py_GetPrefix ()

799 b7 —LIKED T 7 ANEENA VA= L INTW LG TH 5 prefix
ZRLET, ZOfild Py _SetProgramName () Ty I 7 07 7 L4590
CODDOEEERZ S LT, B4 ML SEHINET, 21X, 7
7 L4037 Jusr/local/bin/python’ D, prefix If 7/ /usr/local’ IZ7%&
D ET, BIEDNR T XFINARA v ZIEEN 2Rl EaE 2K U £ 7 BB OOH L
fE D2 AETCEEA, TOfild by 7L RLD Makefile IKHEINLT
WV 5288 prefix . BV FHIC configure A 7 V) 7" MCHRE L 7 ——prefix 51U
MIGL TWET, ZOffilk Python 2— R 513 sys.prefix & L THHTE %
$, Unix TOHMTY, RICHIT2BBOLSHL TS,

char* Py_GetExecPrefix ()

TI79 b 7A—LEEDT7 7ANBA VA =L INTVEETTH 5 exec-prefix
ZRLET, Ol Py_SetProgramName () Ty FIN7'0 7 7 L4590
CODDEEIZERZ D LI, BLrOEM RN BEHINE T, H21F, 7u7 74
%037 Jusr/local/bin/python’ Dfr, exec-prefix % / /usr/local’ 127
D9, BAEDNE T FINRA v 2 I3iEN 2t Bz K U £ 9 BIZoMEOH LI
FZDEZEETEERA, TOflZ Yy 7L LD Makefile ICHEIN TV
¥ exec_prefix %, )L FfElC configure 2 7V 7 MIIEE L % ——exec-prefix
FIBUZE L TV E T, ZOfld Python 2 — R 5 1% sys.exec_prefix & L
THHTEZ9, Unix DATHHTT,

T 779 8 74— DMRED 7 74 )V (RETTEARIE 74 77 0) 53, D74 L
7YV Y —HNIZA YA =L INTWAEEA, exec-prefix % prefix & %% D 7,
BRI 72 4 VA b —)VIBRETIX, 77 v b 74— LIHKED 7 74 VDY /usr/local
KN ENE—T5, 779 b 74 —LMKEDT7 74 )ViE /usr/local/plat 7
VY —IZINDENET,

LT, 799 b 74—=2LF N"—=F7xT7EY 7727773 0flAEDLYE
Z L E9, HlAIX, Solaris 2.x ZEE I T % Sparc v Y IFATHL 77 v
74 —LTH2EAKL ETH, Solaris 2.x ZEIEI TV 5 Intel =3 v I3iEDH
77y b 74 =21 NDET L, HU Intel v ¥ TH Linux ZEHEI TV 324
SEMDT Ty b 74 —LTT, —NWICIZ, AICARL—T4 VI AT LT
H, AP =V ECavDEILDIIELL STy b7 4 —4LTT, JE Unix DA
R =T 4 VI AT LDOEAEIFEEIZELMTT; IEUnix DS AT LTIE, 4 VA
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F—=IVHEIZ ETH R 5> TWT, prefix  exec-prefix IZIXEKRD % (. ZE30FF
DREINTHDEIEDNHN E£T, a2V /A IWFEAD Python N Fa—FiZ7 7y
F7 4 —=LIRFELBVOTHEREL TSIV (EL, ED/X—=Y 3 v D Python
TaAV AN ENTDITIIEITE L £97)),

VAT LEHE X, mount ¥ automount 7R T AB{HoTC, KT Ty F T A —
LH®D /usr/local/plat ZR%G 507 7A N AT LIZEE, 779 74—
LT /usr/local Z2HET 2O DR ESFTEEZH > TV B1ETTT,

char* Py_GetProgramFullPath ()
Python TR D L 70 77 4% BL T, COfEIFT 74V D E
Y a— VRN A % (HBD Py_SetProgramName () TREI L) 707 7 L
40 6B ZBRICEWERICHE SN E T, BIEDNR T XFIIR A > & 135N 22
AORERE 2R L £ 3 BB OO LN Z Dz EHETE %A, 2 DfElZ Python
2— N2 51 sys.executable £ LTHIHTEET, Unix DATHHTT,

char* Py_GetPath ()

T7ANWEFEY 2= R ZAZRLET; NAIZ (ED Py _SetProgramName ()
TREINT) 7u 77048, WOPOBRBEAER» SRR INE T, EDEE
B XFINE, 7T b7 A —LKEDRATY SN FToE SN —#HD T 4
L7 NS ET, 7Y 2 LF T Unix & Mac OS X Tl : 7, Windows T
7 T, BIESR T CFIIR A v 2 I ERN e iR R 2 R L £ 9 B R
HLANZ Z DEZEHTEEYA, sys.path i34 ¥ ¥ 7Y FIZ X > T DfETH
Wb, ZORBICEY 2 — 120 — FT3BOMBRAZLEET 572 0IBIET
L2 EDHBET, WV TWZEHIINET,

const char* Py_GetVersion ()
Python £ ¥ & 7V ¥ DN—=Y a v ZiIRL ¢, N—Y a ViF,

"1.5 (#67, Dec 31 1997, 22:34:28) [GCC 2.7.2.2]"

£ BRI DLFHNTT, BT — F (BHDAR—ZALFET) 1, BIED Python
DN=2aV T, YD XFHE, APy —NR"—=VarviteAfFr—nN"=Yar, *
LTznzgdElLTwaEY A FTY, BEDNR T XFINRA v & 13N 5l iEaH
W2k LT, BBOOH LI ZDfEZ2ZETE EEA, 2 DfElE Python 2 —
F2 561 sys.version & LTHHTE £7,

const char* Py_GetPlatform ()

BEDT 79 b 74 —0DT 7w b 74— LAICTHN %KL £F, Unix Tlk, 4
R =T 4 VT AT LD “DNAD” L2/ NLCFICEL BAIAT v —I E
Y a vESEMNTTHERIC > T» E T Bl 21T Solaris 2.x 13, SunOS 5.x, & LT
BHSLNTWETH, "sunos5’ 1% D 9, Mac OS X Tlf "darwin’ TY,
Windows Tl "win’ T, BABDNRTCFINARA » F I 3ERY 2GR 2K L £
T BEBOTOH LN Z D2 EAHTE FHA, ZDfElE Python 2 — F2 5 1%
sys.platform & L CHIHTE 7,
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const char* Py_GetCopyright ()
BAED Python /N —3 a 2T 2 AR DOBFHERR LT, Hl 21X ' Copyright
1991-1995 Stichting Mathematisch Centrum, Amsterdam’ ZiRKL %
T BHBNR T LFINRA v & 13 sl iEsdii e B U £ 9 BIBomFONH LA
COMEZEHTEEYA, ZDfEIE Python 2— F22 513 sys.copyright & LT
MATEET,

const char* Py_GetCompiler ()
BfEfi > T 38— 3 2O Python 2 EV R T 3BV a v 84 2R T X
FH % FAEINCTH - 7230 2R L £ 9, Fl 2

"[GCC 2.7.2.2]1"

WD 9, BIBDSR IR A v 7 IFERN 2 GeiE i 2R U £ 97 B o
HLHNE Z DfEZZEHTEEE A, ZDfHIE Python 2— F22 5 1% sys.version
DO—HlE LT e £ 7,

const char* Py_GetBuildInfo ()
BUEfi> T3 Python £ Y ¥ 7V I AL VAY YV AD, = VY AFSFEELFH
RRICBE T 2R Z2R L £, B2

"#67, Aug 1 1997, 22:34:28"

W7D £, BRI CFINR A v 7 ITE N 2Bk 2R L 9 B oy
HMUHENZ Z D2 ZHTE ¢ A, ZOflld Python 2— FH 513 sys.version
D—HE LTI e £ 9,

void PySys_SetArgvEx (int argc, char **argv, int updatepath)
arge BEL W argy IZHEDOWT sys.argv ZREL T, 26058 7w 77
LD main () I L ZBIBUSBITO 923, D EFED Python £ % 77V F D
T Lo T BETIBRDANTIE %R, FTINB A7) T M 422 L &I
TR B VREPECE T, EITTEA7 Y 7T E8%0EA. argy DRFIDUEHR
F2RXFINZLTHEDRFEYA, ZOREKD sys.argy DFIFLICRIE L 7235
&, BT 7 —54MFE% py_FatalError () TYZ7F VLT,

If updatepath is zero, this is all the function does. If updatepath is non-zero, the function
also modifies sys.path according to the following algorithm: updatepath %> 0 @ &
E, NV TOBEENT S LEDETTT, updatepath 30 T\ & Z, 2O
¥ sys.path ZATDO 73 LIS TEIEL £,

THET B A7) 7 DAY argv [0] WIEINLGE. ZDAZ Y T M35
LT Dt R A % sys.path OFGHEIZEMNL £ 7,

ZNDNDY G (arge B30 72> D, argv[0] DFIETH7 7 A NVHAEZS L
TVARWVLER), sys.path ODIHICEDO LTI ZEML £T, Z1UTBIED
EET 4 L7 B (m.m) ZAGETHIGEMT 2D EHLETT,
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/J—K: Python A ¥ 7V %%, H—DAIZ Y7+ %2FTT 3040 HNTHD
AL 7 ) r— avid, updatepath 12 0 #JE L THHEZL S5 HTCTsys.path &
HHTHIE2EBTTHLET, CVE-2008-5983 2L TL F &\,

2.6.6 XDHEID/NN— 2 v Tld, PySys_SetArgv () ZMH7%d & IC[H L FHx Fi)
T sys.path ODBHDOEZEZMO R 2 ETHEETEZ T, #HlziE. RokHic
L ij‘o

PyRun_SimpleString ("import sys; sys.path.pop(0)\n");

N— a3 v 2.6.6 TIE.

void PySys_SetArgv (int argc, char **argv)
PySys_SetArgv () D updatepath 12 1 ZFEXE L 7D EFRU X S ICEEL £ 7,

void Py_SetPythonHome (char *home)
Python DIFEHES 4 77 V3B 5, T 74N D “home” T4 L7 MY ZFHEL £7,
home D LFHNDEIRIZOWTIE, PYTHONHOME Z &M L T 23w, BIEUTE
a2 P L—YICErNT 7R 77 AEITHPICE S S v &) 8 aifklind
XFHNTHDHRETT, Python £ ¥ 7V FIEZDAML—YONBRZLHL
A,

char* Py_GetPythonHome ()
HiElD Py_SetPythonHome () FEXH L CERE I N7 T 7 4L b D “home” 2>,
PYTHONHOME BRIEAB DK EZINTVLIUIZDEZIEL £ 7,

8.1 XL v NIKEE (thread state) & 7' O0—/\ILA V5 FU %
O 7 (global interpreter lock)

Python 4 % 7'V #1358 A L v F&4 (thread safe) TlEH D FHA, v ILF AL v
F® Python 7’02 75 L% YR — T 570IZ, global interpreter lock % GIL £ WX %
ya—sOigay 7HPFEL T T, BHED AL v RS Python 4 7Y = 7 MTRAITT
IR AT LHENIHT Oy 7E2ESLRTNERS RS hoTwE T, uy JEES R
W, BliRRETI 2, vV F ALy F7 a7 7 20RETICilEE 5] E#d 2 3] Rgrk
BHNFET: LEZE, ZDODAL Y FRFEICA 7Y 27 FOZMA Y v F 2 FRIZA
YIVRAVYETBE, RN A Y Y ME BT -REF L2, v 7Y XV
SNV bLNEFYA, 2O, Ju—NAfrvy7r)vay s 2B LAV Y
721323 Python & 72 = 7 F 28 fEL 72D, Python/C API A Z-UHI L 7<) TZ 5
EVINV—NADBHNET, LT ALY FOPython 707 7 L% R—1+F 570, A
87 ZIREMNIC — 77 AL F DIRETIEANA Fa—F 100 s I &2 (2 DOfElX
sys.setcheckinterval () TEHETEET) —ny 7 2MRL-DER LD L X
T, Zouyziz7ay 76D ) 5 VO HBEDAHET IR - i3, V0 Z2ER
THAL Y PO VO BIEDTE T 2520, i ALy FOEETEZ X HICLTVET,

8.1. AL v NIRRE (thread state) & 7 O0—/\)L1>% 71U 450w 7 (global 151
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Python £ ¥ % 7V ZIZ AL v R LI 5 00 FHRERZ R > TE»RIEHR D A —
D7 &, Python lf PyThreadstate EFHIN S T—FHEZH VT, L3z, 7
O—NVEBIZFE L DR FE->T0ET: ZIUIBIED PyThreadstate WGz i
THRA VI TT, ALYy Fa—A)VA VL — (thread-local-storage, TLS) 5B I 115
A, BUED AL v FOREZIRWICEEL 200U % ) A TL 7,

FEAEDT—AT, ZDOL) BEERE+IEHRICTEET, Ju—A vy 7Y%
0y 7% EETRIFEAEDa—FIZ, UMD k) HisiEZ2ERSd 7

ALy FREER 0 — AW VBRI ET 5,
Ja—rA vy yay 7 ERERT 5,

L. T7ay IR EL X R 1/0 BE. ..
Ja—NVA vy T)Iay 7 2EET S,
O—ANVEEIS ALy NIREZEIET 5,

CORNDIFIERHICRINZZDT, fEE2ZHMICT 20 oD=7aBHEIN
TWwWE 7.

Py_BEGIN_ALLOW_THREADS
. 7ay IBRE DL L) oD 1/0 BE. ..
Py_END_ALLOW_THREADS

Py _BEGIN_ALLOW_THREADS ¥ 7 QdfiZcZz7my 7 X 2hiG L. L a—A L2
ZEZLE9;Py END ALLOW THREADS Z7 v 7 X%E&KTLET, ZNH6DDOD
27uzff)HH)O0EODHEIE, Python Z ALy FHFR—rAaLTarv$f Lkt
g, ?IUDONE, ThbbAL Yy MREORE:E GILEERZRICKR S L0 KTT,

ALy FYR—=FDBERC o TWEEE, FEo7ay 73D T k) Za—FicE
B E 7.

PyThreadState «_save;

_save = PyEval_SaveThread() ;
. 78ayonRES L) RMSD 1/0 BE. ..

PyEval_RestoreThread(_save);

SOEAKREDTY) S T4 72 & UMTDEH)ICLTRIEFECERZGEoNET:

PyThreadState x_save;

_save = PyThreadState_Swap (NULL) ;
PyEval_ReleaseLock () ;

L. T7ay IR ESL L) RS 1/0 BAE. ..
PyEval_AcquireLock () ;
PyThreadState_Swap (_save) ;

DT IE DD 9, LD blF, PyEval RestoreThread() (&7 @ —
IWIVER errno DIEZREL TEWTILICRTRBERLZ D 9, L) Dik, vy 7#(E
Werrno b L EWHIEIELZR V1S TY, £/, ALy FYR— LI N
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TW3EH. PyEval_SaveThread () 8L W PyEval RestoreThread () IZGIL %
BIEL YA, Z2DEA. PyEval_Releaselock () 8L U PyEval_AcquireLock ()
BHHTEEYA, ZofkIE, ALy FYR—FZ2EIELL Taryf rI3nTnesA
YETVEB ALy FHR—FPAMLSNIRETa vy L ST 2 8)fya —
FIEREEY 2— 120 —FTE2L5ICT570DLDTT,

Ta—=NNA vy 7TV Iay 7k, BEOAL Y FIREZETRA vy 2Ri#ET 50
b ET, vy 7 ERMLTAL Yy FIREEZBET 2B, vy 7 23 2 A8
TEDAL Y FIREERA V¥ 2l L TELRITNER) FHA HOAL Yy F3T S F
Oy 7 EERLT, H6DAL Yy FIREZ 70— NV EBICRELTLE )b Ltk
W5 TY), Wi, ay 7 E2ERLTCAL Yy FIREZERT 2BICIZ, 70— L2
WALy RIREER A V¥ Z2RET 3H1ICR v 7 2BHE L TELZITIUI R D £ A,

CTALY FZAER LGS, ZOALy FiciiZa—NA4 vy 7050y 7537% <.
ALy FIREEF — G AR L 20 LICHEETALERH D T, COLIRALY P
23 Python/C API ZFIH§ 21213, FT ALy FRREFT—SRbEEREZ KL, Ricay 7
ZHERL, ZLTAL Y FIRERA VI Z2RET S L vok k)i, HAHBEZ 7—h
ALy 7L THERLBETNULED $¥A, ALy FOMEEZKRAS, ALy FIREE
RAVE 2Ly FLT, vy 7 2L, REICAL Yy FRET— Gk z 2 €Y
FRIRL 2T U7 b £ 9 A,

ALy FTF—9EERZ KT 28021, £ v 7)Y RET — Y &R EZIRET 24
BWRHDET, A ¥ 7Y PIRETF—ERIE, A V7 7Y IHDETDAL v FET
N Tw3 77—k 7 =% FlZIFEeY 22— VEHT —% (codesys.modules) %
I LCET, BRBUGU T, HircA v 7)) YIRET — Y REGERZIERT 2750,
Python X4 Y AL v FPBflioTns4 & 7Y ZRET— Gk z 35450 T
FTHBEDT—FICT 7R AT EH0ICiE, ALy FPRREF—VERZEEL T, 2
D interp X VNI T 7 A LTI D £ A; TOMBIL, Python 23EL L 72 A
Ly R 54792, Python ZWIHL L 72 TEAL v F26fTbide ) FEA),

AVEITIVIFTY 2T MZT 7R ATED L VI)RED T TIE, CDAL Y K5 Python
ZWPONH SRR BB 2 B IZLL T O X 9 Ick ) £7,

W= arv23h5ld, LEOFEZz2THE T THONT, AL vy Fld PyGILState_x ()
DODREIZH»P S Z EDTEET, CDAL Y K226 Python % WM, 3 BRI 72 /536 14 DA
TotEHTT,

PyGILState_STATE gstate;
gstate = PyGILState_Ensure();

/* Perform Python actions here. */
result = CallSomeFunction();
/* evaluate result =/

/* Release the thread. No Python API allowed beyond this point. #*/
PyGILState_Release (gstate);

8.1. AL v NIRRE (thread state) & 7 O0—/\)L1>% 71U 450w 7 (global 153
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PyGILState_x () BI%IZ. (Py_TInitialize() KXo THBHMIZESNDS) ' u—
NVA VI TN —=DRITFBEET 5 ERET 2HICKZ DT THFI v, Python (&
(Py_NewInterpreter () Zfio Q) BMDA v I 7V I ZERTE LI LICEDLD I
HHFELAD, HEA VY 7V H E PyGILState_« () API ZIRETHH Z L1V K —
FINTVERHA,

HEELZVLEVTRWVD ) —DODHEELMIZ, COD fork () ZMOH L ZRFOEHETT,
FEALED fork () ZRi> T3 A5 LT, fork SNz 70t 21213 fork 27 L
72ALy FLOHRELERA, 20U, JloALy Fichiisinizuy 703% - LK
SNV EZFEWRL 7, Python i3 fork T2RTICT y 7 ZHUF L. Z D&RIC fork %l
M52 ETIOMBEZERLTOET, MAT, F72LATIETXTD lock-objects
ZVxtvy FL¥, Python ZHR5R L 72 DHHDIAA D LT 5854, Python (T fork Hi
WHUE L 72 D fork BRICHAIR L Z2 17 4UX 7 & 72\ 3B (Python BAAY @) v v 7 % Python
WA DFBRPH D £ A, Python ERU 2 & 2FEWT 5121, posix_atfork() D
X9 7% 0S DREREZ ) D H D £9, MMZ T, Python ZHRIRL 72 DHLDIAAZD L
TW3 EEIZ, os.fork() ZHL CTTIx7A S ERE fork () ZFFOHT &, fork Ik
bbb ALy FICHEE STz Python DN R v 7 D7dDIZ Ty Fay 7035 4ET 5
b LNFHA, PyosS_AfterFork () ZELZR Yy 7D Yy b AT T, VO
THLZNDHHE L IXIR D R A,

PyInterpreterState
DT =y EERIE, WREIET 248D AL v FIEITHA 1T B IREE (state)
ERBELET, LA V77V ZIETEAL Y FIZEY 2 — )VEHIERS Z Oft
W OPONENRERZEE L T ET, ZOMIEEICIZAR (public) D X N
HH FEA,

B340 7)ZI@ET 3 ALy FRITIR, R A€ Y, BEDPNTHE 77
ANTAZ) T hEL o7 ur ARELRE, PIHPRETIIA O ILEINT
WEA, =LAy )Fuy bk, ALYy RBEDAL v F T FIZ
BLTWEIELsTIRTHOAL Yy FTHFEINTVET,

PyThreadState
H—DALy FOREZ LT KBS 27— MEhTy, 7—F XN
PyInterpreterState x interp ZIIDPREHINTHWT, ALY FDA V¥
JZRERZIRTRA vV FIZHo>T0ET,

void PyEval_InitThreads ()

ra—n"nA vy 7y suy szt L, EBEL £, oKX, &
ALy FDBE DALy FE2AERT 2 LUHI, PyEval ReleaseLock () *
PyEval_ReleaseThread (tstate) EWLo7fhd AL v FEIEICAS XD ]
WKIFOH SN S X9 I L T2 R ITFIUL R D £¥ A, ZEHICIEOHT b0
FHA, ZOBEE Py_Initialize () OHIIMFOHL THELETT, FAL Y
FLOHEL B VO THIUL, GILEMEIINED D £ A, Z1UF L HBIRVT
FTLUEEAED Python 70277 LA Ly FEVWERA), 0y ZEEZL V¥
78T bTPIEEM L £9, 6> T, MIIRETIZa y 7 13BN EE
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Ao By 7 ZfORGIRBUE, T TRy 72ER L TR ERL TT: B—0D
ALy FL2RFIUE, 27227 bADT7 7 RAIETEETY, ftoT. 2D
B0 GIL # w132 & [MIRflc e v 7 23532 L 91> TWwE$, Python
D thread ®Y =)W, #ie ALy FZERT BHIIC, 0y 7 BHFET 0.,
HHVIEERERIN TR WD ZFHN, PyEval InitThreads () ZFEOHL
¥7, OB SUMDPES 125G, vy 72 0MERFR S 1, WO LITA L v
RZzouy 7 28E L T RHEMEEINTVLET,

EDALVY FBBfETa— A vy 70y 7% (FET58) o Twb )
TIPS RWRHZ Z DO ZME S DI LTI HDFEEA

COBBIZa v S NVERICA Ly Ry R— 28T 5 EFIHTE E¥A,

int PyEval_ThreadsInitialized()
PyEval InitThreads () Z 3T TIKMHUIHLTWIEAIEE JEEn) 28 L £
T, ZOBEIL, GIL ZE/{E FICFOHT I ENTEETDT, PV ILALY
FTHITL T8 aIciEn y 7BHED APIFFOH L 28T 2 72 Ifli 9 2 23T
EET, ZOBBUTa VAL NVRHCA Ly FYR— 28T 2 LRHTE 8
hoo 2N=% a v 2.4 TEN.

void PyEval_AcquireLock ()
Ja—=NNA vy 7y 7 2R LET, By ZIRETD > THERS L Tw il
WD F¥A, COBBEZFNHELZZALY F23TTIiuy 72 #EE L CwiE
G. Ty Fay Z7icigh £9, ZOBEKIZa Y S IVRHZ AL v R R — b+ 285
L33 LFIHTE LA,

void PyEval_ReleaseLlock ()
JO—=N)A 7TV y 7 RBIRLET, By ZIFHTS > TERI L Tw kil
) A, ZOBEIZa Y A VR AL y B R — 2203 % & FH
TEEVA,

void PyEval AcquireThread
Y —Hean (PyThreadState *tstate)

ga—nN)A vy TYsuy 7Rl BIEDAL Yy MIREZ tstate ITRE L %
T, tstate (I NULL TH-HTIE D A, vy 7i3dH o2 DERINL TR
W) A, ZOBBZETRHLZAL Y BT TICry 7 284 L C\»5E
G Ty Fay 27 23, ZoBEIEa Y SA VERIZ AL Yy RYE— % 850
fLd 2 LHHTEEEA,

void PyEval ReleaseThread
Y - (PyThreadState *tstate)

BAEOA Ly FIREEZ VY FLTCNULLIZL, Za—XN)VuA vy 79)ynay 7%
RMLET, uy Z7i3d 600 DERINTOLRITIUITES T, 2OBEDRAL v
ROMREF L TR UE R ) XA, tstate 13 NULL THHTIZ D) FHAD, Z
DEDBBED AL v FIREEZ KB L TN EI 2L -0l libinE T
— HLZH)THRITNL, B 7 = mEINE T, TOBEILa v A VIS
ALy FHR—F 28T 5 LFHTEEEA,

8.1. AL v NIRRE (thread state) & 7 O0—/\)L1>% 71U 450w 7 (global 155
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PyThreadState* PyEval_SaveThread ()
Ay 7Vray 7BERINTVBT, ALy FYR—FB3GR08E) Z7a—nN
NAYZTVYay 7 %2FEHRL T, ALy FIREEZR NULL 2L, DEIOAL v Rk
BB (NULL 21370 ¥ A) ZIRL 9, 0y 783 TIAERIN T 254, BlE
DALy Fhay 728 EF L Tuaifinidhh $X2A,

void PyEval RestoreThread
Y - (PyThreadState *tstate)

AV 7VFay IPERINTHT, ALy FHR—EBERIOHE) Zr— L
AVy7T)yay 7 EEEL T, WEDAL Y NIRFEZR tstate IZEXEL £9°, tstate
& NULL TH-> T3 ) F¥ A, ZOBBZFOHLZAL Y R3¢ Clcuy 7%
ERLTwrHa, Ty Fay 7 3, (ZoBEBUZay S LRHIZAL v
FYR—t 28T 2 LFHTEELA, )

DT~ 7vlk, @iFERREICE 2 aay 20 3i1cffivF 7 Python VY — AEARYIN OAf
%% BT EE N,

Py_BEGIN ALLOW_THREADS
o~/ urlEpb T 5 L { PyThreadState *_save; _save =
PyEval_SaveThread(); &N T, 7 0l EPEFHIMB A>TV 3B 2
EWCHERE LT XV, ZoOFEINZHE T Py _END_ALLOW_THREADS w7 1 & X}
IRIXRTNIEED FRA, 27RIZOVTOHLVWERIFZ EEEZ2SHL TR
IV, AVAALNRHZAL Y FHR— 2L I N T3 L bITVwEEA,

Py END_ALLOW_THREADS
D7 u%fEilT 5 ¢ PyEval _RestoreThread(_save); } %D 7,
2 70 ICBEWIEIMBASTLE Z EICHERELTLEI;, ZOFREIRZERD
Py _BEGIN_ALLOW_THREADS w7 W EMIGL T ZAITNIEARD FX¥A, w70l
DWTHOFL Vgt EidZ2 2| L T2 3 v, a vy f URHIZA Ly R R —
DML I N T3 EfMbfTVLERA,

Py_BLOCK_THREADS
Zo~wru%lEild %t PyEval_RestoreThread (_save); 1% D £9: BAU
BHEIRD 72\ Py _END_ALLOW_THREADS ¢ LU T9, 2 //\4’ llxﬁ% ALY FY
R—=FENEIN TS EMBITVERA,

Py UNBLOCK_THREADS
Zo~vru%zlEild %t _save = PyEval_SaveThread(); %D £73: EAU
PAEIND 75\» Py BEGIN_ALLOW_THREADS &W U T, 2 //\4’ JLIRFIZ ALy F
P R—= I DBENLIN TS EMBITVERA,

DT ToREIZay AL VI ALy FYE— F2SERNIC &ofm%ﬁ%wﬂmf
. MOHTOE e =LA vy 7Yy ay 7T TIEREN TV AEELIFICL
B TREY XA,

PylnterpreterState* PyInterpreterState_New ()
LAy TYVYRELT 727 F2ERLET, Ju—LAf vy 7Y ynay
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R CBAREIZH D FHAD, OB E XL ISR T SENS B85S
WKIFRF L TBWZIE)I LTl & 9,

void PyInterpreterState_Clear
Y P - (PyInterpreterState *interp)

AV TYVIIREF 7P 27 FNOETOFE#RZ VY P LET, ZJu—2LA v
7V Zay 7 EREELTOuARITFIUELR D R A,

void PyInterpreterState_Delete
Y P - (PyInterpreterState *interp)

AV TIVIRES 727 P2BBEL IS, Ju—NLAf vy T
Va7 ZRGEFLTESDBEIIDIEXA, Ay 7Y ZIREIR
PyInterpreterState Clear() THho2L O Yty L TELRITNIE
mHERA,

PyThreadState* PyTh dState_New
Y y-hrea are— (PyInterpreterState *interp)

FBELIA VY TIVIA TS 27 NZET 587 ALy NIREEA 7P =27 P24
WMLET, ZJu—~iA vy 799y 7280 TEBBEIZH D FHAD, 2
DB R A2 IO THERH 25 ICIFHRFF L TEBWRIEI BRI weTl X 9,

void PyThreadState Clear
Y - (PyThreadState *tstate)

ALy NREEA 7Y =27 FPHOETOERE Yy P LET, Jua—nLA ¥/
yyvuay 772 L oIt h FA,

void PyThreadState_ Delete
Y - (PyThreadState *tstate)

ALy FIREEA 7P 27 b 2BHEL 9, Ju—Af v 7V %ay 725K 1L
TWLuZIFUE e ¥ A, ALy NIREEIX PyThreadState _Clear () TH 6D
CHYey FLTELRITUIRD XA,

PyThreadState* PyThreadState_Get ()
BEDA Ly FMIREEZIEL £9, Ju—\A vy 7ysvay 7 2R L Tukl)
UL ) T A, BITED AL v FIREEDS NULL 72 6, (W-OVH LIIAS NULL F = 7
ZLBTTLLIWR) COBEEGNZ 7 — 2RI T X)ILh>TVET,

PyThreadState* PyThreadState_S
ylhreadState™ PyThreadState _Swap (L . .dState *sstate)

BED ALy RIREEZ tstate ICTEE L7 A Ly FIRRBE L ANEZ £ T, tstate Z NULL
THo TR LB EFXA, Ju—rUA vy 70y 7 23R L CuRidiudizb
FX A,

PyObject* PyThreadState_GetDict ()

Return value: Borrowed reference.

JRIREY 2 —ND3A Ly FIEADIRERHRZ R TES L) hfrH2IRL £7, &4
DIFIRE Y 2 — VSFER IR R 2 R § 2 720 I BME—D ¥ — 2 flibnld ey
FHA, BEDAL Y FIREEBZROWIHC ZOBSEZTOHL T2 EnEdA, 2
DB NULL 2R %6, BIsHE & o7 RIS O LIIBBED A L v
FREVFHTE LW EZEZRIER D FX¥A, N—Y a v 2.3 TEHE: DI, Bl
DALY RWRT 774 7k ESOAFRHE S X ) I24>TED, NULL IZHISH

8.1. AL v NIRRE (thread state) & 7 O0—/\)L1>% 71U 450w 7 (global 157
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DE SN L2 EIRLTwE L7

int PyThreadState_SetAsyncExc (long id, PyObject *exc)

ALy FNTIERIARICHIN Z R L £d, dilEBIEYZ =7y P ERDALY FOD
AL v Fid T exc ZEHT 20004047227 T, ZDOEIEIT exc 2T 3
2% U ARD F¥ A, BAGEREVCEZ 2o, 2 OB Z MO 31213 H
HIZCINREY a—2EDPRIERD FXA, Ju—A vy 7ryynay 724
FiL7OIREETIEOH S 20U b 8 A,

BEHEEZZIFA Ly FIREOHZIRL £§; JiudTmiz 1 ¢T38, ALy Fid 23
WO oo Ga130I1l% D 9, L exe WNULL THHUE, ZDAL v F
THREIN TN HIUET 7Y 7 LT, ZOBBAMERIENZEHL $EA,
N— 3 v 2.3 TEM.

PyGILState_STATE PyGILState_Ensure ()

Python DIRFES GIL I2BH 597, FEf7H A L v F T Python C API D FENH L A3A]
BEER2X5ICLET, COBBIZAL Y FNTHETHOMENHT I ENTEET
D, BT ETOFENHE LIZHIGL CTPyGILState Release () ZMFOVHTAZEAS
HhHET,

HWH . PyGILState_Ensure() MEUYHIL & PyGILState_Release() M
CHLoETInUAND ALy FBH API 2§ 2 2 &3 TE £ 25,
Release() DHIICA Ly FIREIFEILIN TV AR TIE LD FHA, #HED
Py_BEGIN_ALLOW_THREADS ¥7 B & Py_END_ALLOW_THREADS b9 5% Z
EMTEET,

ROl pyGILState _Ensure () MO LD AL v NIREEZ [k L 72> N> F
L T, PyGILState_ Release () IZ¥ L T Python Z [d] UREEIC PR 7z 22 1T 4L
Eh A, HEFCHLLABETTS, Ay FL26325 L3 TEXEA
- ZNZEND PyGILState Ensure () ML TAHAY FAZREFEL, XWIBT 5
PyGILState_Release () MFOH L TEL T I,

BBl L-EE, EiTFho ALy FIZGIL 2T L CWwWE 7, WO
MmN Lo —T73, N— a3 v 2.3 TE.

void PyGILState_Release (PyGILState_STATE)

BRLITXTOY Y —RAZ2HRL £7, ZOBZZNFOHT L, Python DIREEIZ
WIGT % PyGILState Ensure () ZFFOHTHIEF LU E42D £9, GEFE, 20
REEIZFFOH LIt TR H 2 ) FHADT, GILState API ZFHT % X H 2L TH
2E0,)

PyGILState_Ensure () ZMOHMIHEIX, £TH—-ALy FNTHIET %
PyGILState Release () ZMOHL TS, N—=Y 3 ¥ 23 TiEM.
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8.2 JO7 74 )L& kL —X (profiling and tracing)

Python £ » % 77U 1%, 7’0 7 7 4 L. 77H7 (profile) HEITD F L — A: JHPF (trace) &
Vo - BERE R MHAA L 7 DITRKED Y R — P 2L T E T, 2oV R—FiE, 7
a7 7ANRT Ny 7 EHEFHSHT (coverage analysis) Y — L7z ElCfibiiE 7,

Python 22 127> T 6, ZOMEOFEIIFEMIEDEI N, CLLFUHTLHD
AV 7 z—APENINE L, TOCA VI T7z—RlZ, 708774V FL—A
TEFERFIZ, Python L~ VO LHEEA 79 = 7 PN HINE Z LIk 54—
~y RZRET, B8 CREBMCHLTZAS2 L9 ICLTwET, 707749 L —
AMEBEDARE N 2RI ED > TuERA; A V¥ 72— A TR EL—2ABEZE AL Y F
TEIA VA=V TE, FL—RBRICHE SN B AR A X+ (basic event) (DL
DIN—= 3 VIZEWT Python LD b L —ZBITHEIN T Rb D EFRIL T,
mt (xPy_tracefunc) (PyObject *obj, PyFrameObject *frame, int what, PyObject

*arg)
PyEval_SetProfile () 8X W PyEval_SetTrace () Zfio>T&ERTE 3 b

L —ABBDOERTT, BHIDNT A 1EA 7P 27 bT, SRS obj & LT
INET, frame l3A XY EDBBLTOEET7VL—LA 7P 27 T, what l3EE
PyTrace_CALL, PyTrace_EXCEPTION, PyTrace_LINE, PyTrace_RETURN,
PyTrace_C_CALL, PyTrace_C_EXCEPTION, H 5\ PyTrace_C_RETURN
DTN T, arg \& what DIEIZ X > T TFTD X ) ICERD £

what DB arg DEK

PyTrace_CALL HIZ NULL T,
PyTrace_EXCEPTION sys.exc_info () DRETHIIHMERTT,
PyTrace_LINE 2 NULL T,

PyTrace_RETURN MEOH LN RS 3 FEDETT,
PyTrace_C_CALL MO LT 3BEBD4ETTT,
PyTrace_C_EXCEPTION | #IZ NULL TT,

PyTrace_C_RETURN 2 NULL T,

int PyTrace_CALL
BB A Yy PSR 7 IS I N D, = 2L =807y Y O
AD7 2 EZWET HED, Py_tracefunc @ what DIETT, f TL—FPP =
FL—YBEBDAERIE, MIGT 5 7L —LHND Python /N4 + a— Ficiilfllo &g
(control transfer) 23 Z 5 2 W72 OWE I N VLD THEL TL I\,

int PyTrace_EXCEPTION
FINDIEH I N7BRD Py _tracefunc @ what DIETY, BEFITIN T3 7
L—ALTHIND ey b I, 50D NNA b a— RPN I N8I, what 122
DA v P INFRETI— LNy ZEEITFOHRINET,

Z DFER, PISNDAGREIC & > T Python 23PN L 28 v 7 2R D § 28812, %
7L =L UMNERES T eI a— Ny ZJEBEBERH SN E T, FL—RABK

8.2. O7 74 J)L& kL —X (profiling and tracing) 159
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RIBRINEDARY P 2RZITD £, 707 74 JIEZOMEDA N k2 hE
ELEXEA,

int PyTrace_LINE
THRFARY P 2@ET 2L I (Tu7 74 VEETIE <) B L —ABIED what
NWNIRAXAZELTHETETT,

int PyTrace_RETURN
BIEIE O H L 2N DIEE 7 LIRS & I Py_tracefunc BAED what 735 X
ZELTHETHETT,

int PyTrace_C_CALL
CRIEZ O TIERIZ Py_tracefunc B8P what X5 A% £ L THETHETT,

int PyTrace_C_EXCEPTION
CREBDHINZEH L7z & ZIZ Py _tracefunc BD what 787 X% & L THET
fEic9d,

int PyTrace_C_RETURN
CBHED GRS £ ZIZ Py _tracefunc BAED what X7 X% &£ L CTHETIHHTT,

void PyEval_SetProfile ( . .
Py_tracefunc func, PyObject *obj)
707 7 A VEEEE func \ICEREL T, obj 287 XA Y ZBEBOE I RAZELT
EIN, S50 dD Python 7 7Y =7 b E/IENULL 2D 3, 70774
B ALy NIREEZ R T2 083D 2700, FADAL y FIZHEZR 2 obj % ff
T LT, REEZEEL TEBAEHTALY Fe—7 2zt cE s, 7'n
77 ANVEEIZ, EZYINTVREAXRVEDIL, [THEFARVFZERIETD
ARY ML THOHINET,

id PyEval_SetT
void PyEval_Se race(Py_tracefunC func, PyObiject *obj)

FL— B8 % func \22y FLET, PyEval_SetProfile () IZBITWE T2,
L —ZBBUIT RS A RV P 2 RITI S MASE G £,

8.3 BELT/\vHR— Kk (advanced debugger support)

DUFOBIBIIEE L TNy 7Y — )L TCOFHD D710 db D TT,

PylnterpreterState* PyInterpreterState_Head ()
AVETIVIREA T 27 b6V AMD) L, HHHICHLLDZIRL T,
N—= 3 v 22 TEM.

PyInterpreterState* PyInterpreterState Next
ynietp Y P - (PyInterpreterState *interp)

AV TVIREL T 27 o5 YA MDD L, interp DRIZH 5 DD %K
LET, N—a v 22 TEN.
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PyThreadState * PyInterpreterState ThreadHead
4 Y P - ( PylnterpreterState  *in-

terp)
A7) interp BT 6N TWBE ALY F645 ) A DI 5, FEIHIC

b5 PyThreadState A 7Y =7 F2IELET, /N— a v 22 TE.

PyThreadState* PyTh dState_Next
y freadotale” By-hrea aretex (PyThreadState *tstate)

tstate LU PyInterpreterState 7 7Y 27 MIBL T3 ALy NIREEA 7
PV brDIL tstate DRICHDLHDERKELF T, N—Y 3 v 2.2 TEL

8.3. &E4T/\y fit/R— K (advanced debugger support) 161






XEYUEHE

9.1 H&

Python |28} 2% X £ VERICIZ, £TD Python 7Y =7 b & T =GB A7 774
~R— | & — 7 (private heap) SZHTT, 774 X—F b —7DEMIL, NI Python
XEY N R—I ¥ (Python memory manager) DMEFIZIT VW E T, Python X Y v % —T ¥
121X, H (sharing), & 7 X vk 3E (segmentation), FHTH] D 24T (preallocation), ¥ v
> 21t (caching) &\ o7z, fA4 ZEIEIEEMOMI Z ) 2o, @illoay R —x
VEDHY T,

RAERKHERE TIE, FD X €Y EHAERIEL (raw memory allocator) 234 XV —7F 4 VT AT
LADAE)EHEELELD ED LT, 774 X—F t—7WNIZ Python BiEDETD T —
YRR T 2D IHREENDH LD EI)DHERL £T, FDXE Y EIERED LI,
WL OPDA 7Y 27 FEAD XV EERBEDH D £, INSIREL & — 72 EE
L. &4 727 FIEEOFBIZE AT IVERRY U2 L w3, #2113,
BRA 7Y 27 MIILTANR Y 7, fEELIGES P i Te—7NTEHINE T,
EVH) DL BRITIHMEZ LT 5 L TR BB H D, MEAARO L —FA 79
FHET 15 TT, 2DLHIC, Python X BV 2P v EED VL O0%2 A TP 2
FEAD ATV IRERBICERL 325, ZNSDBEEN 7 IA4 R— bt —Th51dH
HL AV ERZTORVEIICLTVET,

READIE, 2L 21— PDbE—T7HOXEY 70y JZET LI BA TV 27 |
AV ZEELTWS ELTH, Python He —7DEHIZA % 7Y ¥ HIEDMTH b
DT, 2—FBZzNZ2HIEHT 2 KMz EHfET 2 2 £ TY, Python 4 7Y =7 R
WEHINE NNy 772 AB 720D — 7 2EH D X € V)R, HEIZEL T, Python
ABY A=Y ¥BIDFF 2 Xy FATHIZEL T % Python/C API B2/ L AT
WET, XEVEMHOREZET 5729, AREY 2 — NV OEEIZIRL T Python 4 7
PV b2 CIATITIBAHLTOWAREE: malloc() . calloc() . realloc()
BLWfree() THMEL LI LLTUIRD FR¥A, 29 LABEEZMEI L, COXEY
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BRVEBIEL & Python X BV 2w % —Y ¥ L D TRHBIFOH L ZEEL £9, COXEV#H
EBS% & Python X B v 32— v IZERLZ 7L 3 AL THEINTHWT, BAhoEe—
TEBET 270, HOH L ORI GNRER2HE T, 3wz, #EoHB
DIzd6, CT7477VDRXEYEFEEZ > TR AT Z/ER L 720 R L
7hcEEd, BIZAIE, W2 Z2D k) H<Td:

PyObject +*res;
char *buf = (char x) malloc(BUFSIZ); /% for I/0 */

if (buf == NULL)
return PyErr_ NoMemory () ;
...Do some I/O operation involving buf...
res = PyString FromString (buf);
free (buf); /+ malloc’ed =/
return res;

ZOBITIX, VO XYy 7 71T 2 AEVERIZC 74 77V DX EERREEHE-C
WETF, Python A BV AV Y IZEDEE L GRINEZXFINF 7V =7 b ZWERT 5
RFIZ 72T AT,

VAL IFEAEDRILTIZ, X €Y OFAEIX Python & — 7IZHIE L TIT ) K ) #1o
9, ¥4 5. Python b — 71X Python A BV %L Y DEHNICH 26T, il
X, Ay 7V % CTEPNLFTEAT7Y =7 PHTIET 282k, e—7"TD
AT VEMIHIETY, Python E— 7 %o/ B L b ) —DoDME L LT, IBEE
Pa—VHBREE L TWBEAEYIZDOWT Python X €Y 23— v I BRZEMH L TUZ
LWEWw) ZERHH ET, 7L 208R 2T BNEW»OIEFICEL L 7 ikt
L CHHEIC AW 62 b D72 L LTH, &2 THOXE Y #HFHERK%Z Python X €V 2 % —
rIZEETIUI, A I TV FIEXDIEMERAEY 7y b 7Y ¥ F (memory footprint)
DEMMRHETZ 9, ZOMR, FEDRDILTIZ, Python X €Y v 1 —¥ ¥ I X —
vavrryaveXeYonaryny M, 2ol S 0 FREE & Vo 7o, w2 E)
ERPUNTELZLDHDET, LOPITRLAZLIICC T4 77 DRXEY ERIER
Bafiy L, V0 Ny 7 7 FICHER L 72 X €V 1 Python X €V <= 32— v DEHH 558
BN D T EICHFERL TR,

9.2 XEVA VYT 1 —R

Python £ — IR L CTAXEY ZMER L7 DKL 72D § 27012, AT OR%E v + 23
FIHTE £9, 216 DBIEUT ANSIC BHEIZHE> TET LI N TV E T2, 031
D2 FR L 72 BEOEEIC OV THEREL TV ET:

void* PyMem_Malloc (size_t n)
noNA PEAEVMERL, BRINLZAETYZET voids MOFR A v ¥ 2K L
9, MERZSRICRKL ZEAICIE NULL 25 8RLE9, 0 X4 +%2 Y7 TR b
T5E, MR SIEM LI NULL DR A V¥ 2R LET, ZORAL VU F I
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PyMem_Malloc (1) () ZfRODIZFAL EZD LI AR YHEBZIEL TV E
T, RSN XY HEBIZ W2 29 b fThbn T ERTA,

void* PyMem_Realloc (void *p, size_t n)
pOMELTwERXEY 7Y 7% n N MY AZXELHLET, AEYDOHNED
AL, FHHDOY A XD HE/INIWHEFTOFBIIAHINESA, p XNULL 7
51X, ZOBI%IE pyMem_Malloc (n) () &EMMICA D £§; 2N DEAET,
nBERIZFELITIUL, A'Y 70y 73V A4 AEBINE T2, BRInd., JE
NULL DR A ¥ %2BLET, p DfEi%w NULLIZL 72\ D76, DRI L 7
PyMem_Malloc () ¥ PyMem_Realloc () DR LZLMETRITNIIRD A,

void PyMem_Free (void *p)
p BT AR 70y 72 RRL T, p ZDEIMOH L7 PyMem_Malloc () ¥
PyMem Realloc () DR LETHRIFIUIRD XA, ZLUHNDEES. TT
IZ PyMem_Free (p) () ZFFOH L B E >G4, REZROHEICED T, p
DNULL 725, fHiTwEEA,

DIFic 7 380 Ro < 7 0 lZAEEO - ICIREEIN T3 D TT, TYPE IIMEE
DCORMERL £,

TYPE* PyMem_New (TYPE, size_t n)
PyMem_Malloc () EMUTTA, (n x sizeof (TYPE)) N4 FDXEY Z i
TRLET, TYPEx ICHIF v A P INIAA V¥ EBRLET, XEVIZIIMOwHHL
biTbNTwEEA,

TYPE* PyMem_Resize (void *p, TYPE, size_t n)
PyMem_Realloc () EMUTTA, (n % sizeof (TYPE)) N4 MIZH A XE
HINATY ZHERL T, TYPEx IKHIF Y 2 b ENARXA V¥ E2ERELET, B
Btk ol L&, p 3 LW AT VHEBORA v Fh, KRBLZ5EIENULL I
mhEJ, ZHUFCTY TreyyowruT, plEEicEHFEINET, 27—
ZUHT 2 L ZICAEY) BRI HZET 212, p DILDHEEREL TEWTLZ
S\,

void PyMem_Del (void *p)
PyMem_Free () &L TY,

EEITINZ T, CAPIBEEE /3 % Z & 7 { Python X €V /EEI% % EHFOH T2 ®
DUTDO<w7uty bR TuET, 2L, 25D~ 7 vid Python N— 3
YITTONA F) B EZR T, 2R ZICHRREY 2 — L CIEREI N TV 5D T
HEELTLEI Y,

PyMem_MALLOC () . PyMem_REALLOC() . PyMem_FREE () ,

PyMem_NEW () . PyMem_ RESIZE () . PyMem DEL() ,
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9.3 fl

BRONRR BB v t 2fi>T, HZE fiofl% Python E —7IC /O Ny 7 7 2 X €
VHER T 2 X D ICHEMMZ 2 b DTN L 73

PyObject x*res;

char *buf = (char ) PyMem_Malloc (BUFSIZ); /% for I/0 =/
if (buf == NULL)

return PyErr_ NoMemory () ;
/* ...Do some I/0O operation involving buf... x/

res = PyString FromString (buf);
PyMem_Free (buf); /+ allocated with PyMem Malloc #*/
return res;

AL a—Fz2HNROELy b THWALDZLIMIRL £

PyObject x*res;
char *buf = PyMem_New (char, BUFSIZ); /x for I/0 */

if (buf == NULL)
return PyErr_ NoMemory () ;
/% ...Do some I/O operation involving buf... #*/

res = PyString FromString (buf);
PyMem_Del (buf); /+ allocated with PyMem New */
return res;

EoZonfITiE, Ny 77 2FEICEHUBEKEy MBI ABTEMELTws 2 LI
HEELTLEZI 0, EBE, b2 XEY) 70y 71T 282, B2 X E) RIErkE
ZIRHAT 2EHmERS 72012, MCAETY API 77 3V 2o TITH 2 EBETT,
PUTFDa—FRiliE—oD0x7—=NBbh, ZOH)LD—2Il38A 2 —7%2EET 4]
DX T EEBEEZIEH L TW23 0T BGmK (Fatal) £ 7 XVF%2 L T0WET,

char xbufl = PyMem_New (char, BUFSIZ);
char +*buf2 = (char ) malloc (BUFSIZ);

char xbuf3 = (char %) PyMem_Malloc (BUFSIZ);

PyMem_Del (buf3); /% Wrong —— should be PyMem Free() #*/
free (buf2); /* Right —-- allocated via malloc() =*/
free (bufl); /* Fatal ——- should be PyMem Del () */

FDOAEY 70y 7% Python & — 7 L CTHEAMFET Z2RBUTMA., PyObject_New ()
PyObject_NewVar () . 8L PyObject_Del () Z{HH &, Python IZEIF %4 7
PV b ATRIMRLAZDBBRLIZDTEET,

INSDOREBIZOWTIE, REDCIZL2H LA 7Y 27 MIDERPHEEICEHT 2
RO THIHL £7,
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implementation support)

CHDETIE, LA 7Y =7 M (new object type) Z EFT A EEICHib i 2 BH%, i,
BiUwrnicowTHHL 7,

101 A7V b —T7LICATIYHERT S

PyObject* _PyObject_N
yLbjeett Fybbject ew(PyTypeObject *type)
Return value: New reference.

PyVarObject* _PyObject_NewV
yrarohjeett Fybhject_Tew ar(PyTypeObject *type, Py_ssize_t size)
Return value: New reference.

W= 325 TEHE: ZOBBIILIETNE size DT int ZRHLTwE L7,
DEFIZX D, 64bit ¥ AT LZIEL A= 2ICBBEPIBEICRD 7,
id _PyObject_Del
Vol Fyphject_ne (PyObject *op)
PyObject* PyObject_Init (

PyObject *op, PyTypeObject *type)
Return value: Borrowed reference.

Bl AR VMERINIA TS 27 b op IZR L., B EFHPIRETOSIA (initial
reference) Z¥WIHHML L £, WIHHLI N4 7P 27 F 2B L ET, type 062D
A7Y 27 FBMERSRA X - OKRE 2 A5 256, BRITERESEGNR &
24727 DXy MTEMENET, 77227 FOMD7 4 —)L FiZidE
BrRITLEEA,
PyVarObject* PyObject_InitVar (PyVar Object  *op. PyTypeObject  *fype,
Py_ssize_t size)
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Return value: Borrowed reference.

PyObject_Init () DETOMMZITV, A[EY A XA 7Y =7 FOEGEICIZE
SEMOINLL £9, N—2 a2 2.5 TEHE: ZOREULLETIZ size DTLIC int
ZRAHLTCwE L, COLHEICKD, 64bit P AT LZIELCYHR—FT 3203
BIEDSNENZ e ) £7,

TYPE* PyObject_New (TYPE, PyTypeObject *type)
Return value: New reference.
C H§3& AL TYPE & Python B4 72 = 77 b type %> CHi7- 7 Python 4+ 7' = 7
FEXEVMRLET, Python 7Y =7 Ay ¥ TERIN TRV T £ —)L
FRwftesnEeA, A 7227 FOSWA Y Y ME 1k ) £9, X € VR
DY A XN A 7Y 27 bD tp_basicsize THREL £,

TYPE* PyObject_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
Return value: New reference.
C W& TYPE & Python B4 7°Y = 7 & type % ffi> THi7z 72 Python 7 =
AR VMERLET, Python 4 79 27 bAy FTERINTORVLT £ —
LRI N ER A, BRI XTI, TYPE BEERICZ, vartype @
tp_itemsize 74 =)V R THEINTWEY A ZAHD size 74 — IV FZINETE
FT, OB, BIZIEY TND X IR A A2 IRETEL A TV 27
N & FEET ZBICERIT Y, HEOBEBDO 7 4 — L FICNT 2 7 mr — a VERE
Z—2OZ LTHDAT &, 7alr— a VEEDED . X TV EHOUHLNE )N
EUEY, N=2 325 TEHE: 2 ORI size DT int ZFH L T
Fli, SOEHEIZED, 64bit > AT LZIEL { A — T 2 IIHBEESHIEIC
%hxd,

void PyObject_Del (Py Object *op)
PyObject New () ¥ PyObject NewVar () CTHERI NI XE ) 2L £,
ZOBEIE, WEA 7Y 27 PORICIEEIN TS tp_dealloc NY F I T
O L9, COBRBZMOHRL BT, A7Y 27 FOXEYHEIELIEP
57 Python £ 7Y = 7 b ZREL TEwihwoT, A 727 D74 =L F
IKHLTT 7R ALTIEARD A,

PyObject* Py_InitModule (char *name, PyMethodDef *methods)
Return value: Borrowed reference.
name EFHELD T — 7T NIZIHEDOWTH L BE 2=V A TP 27 b2 L., HRR
SINLE'EY 2= NVA TV 27 P RIBELET, N— a3 v 23 TEHE: DEiON—Y 3
> @ Python Tl methods 51D LT NULL ZH A —F L TVWEHATLZ.

PyObject* Py_InitModule3 (char *name, PyMethodDef *methods, char *doc)
Return value: Borrowed reference.
name LD T — 7 NH DT BEY 22— VA7V 27 FRAERL, K
SNEP2—NA TP 27 b2IBLET, doc B3NULL TR, €Y a—)b
® docstring & L CfibnEz 3, N— 3 v 23 TEH: DHID/N— 2 > D Python
Tl, methods 51 DfEE LTNULL 2 F—F LT ERATL .
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PyObject* Py_InitModule4 (char *name, PyMethodDef *methods, char *doc, Py-

Object *self, int apiver)
Return value: Borrowed reference.

name LBHELD T — T NIZHEDWTH BT 2=V A TP 27 b RAERL., A
INTEY 2NV TP 27 F2IBLET, doc WNULL ThRWHH, €Y 2—)L
? docstring & L CfibinE 3, self 25 NULL T WA, €Y 2 — LINDO KBS
DFE—BIHE LTHEINE T (WULL DFHCIZE 55 NULL 120 £9), (2
DEASII TR ERED - o 1B E Nz & DT, BAED Python D X—P 3 v T
b TIFVZR\WIZTTT, )apiver IZPEL TX\WiElX, PYTHON_API_VERSION
TEHRINTVIERLTTT,

J—b: ZOBBDIZEAEDHEIZ, RO DIZ Py _InitModulel3 () ZfHZ %
T ARG OB E W EZICETFMHL TS EI W N=Y 323
TEH: DD/ N—3 2 > @ Python Tld, methods 515D & LT NULL % ¥ K —
FLTWEFATL.

PyObject _Py_NoneStruct
Python 251X None ICRZ 24 7Y 27 FTY, ZOENDT 7R RIE, ZDF 7
PV bANDRA VY EFANT S Py _None v 7 RZfibildnh A,

10.2 £BEDA T Y 7 MEEER (common object struc-
ture)

Python Tld, A 7Y =7 MlZERT 5 L THE  OEFIfEbNE T, ZOHITIE
=D DR &2 DRATTEICOWTHML £,

& TCDPython 2 7P 27 M, A7V 27 D AEY NEHDIILTICH 508D 7 4 —
W RZSERICHEFELTVET, 2D7 14—V FlEpyobiect BXUN Pyvarobject BT
KHINET, Pyobject M pyvarobiject M F 7z, D4 TD Python 7 =
7 P RERT S ETHEBEW - HENbnTwie e z2flio TERIN TV E T,

PyObject
ETCDOA 7Y 27 VI ZOREZIRL 72D DTY, ZOBICIZ, 24727
MIWNT24 7227 e LTDRA Y F % Python 2> 5K ) MBI H 2 BRI TR
BEBRPA>TOET, HHEIZY ) —RAZINTWDE” ENLFTIK, ZOEERIC
3A 727 FOSBAT P E AT 27 MIINIRTAWA 7Y 27 RN
AD>TWFET,

PyObject_HEAD ¥ 7 BEBTEREIN TS 7 4 — )L FIZHIEL £7,

PyVarObject
PyObject ZHER L T, ob_size 74—V FZEBIML7HDTT, I OREEAERIZ,
RS (length) D22 F>A4 72 = 7 FIEZFITH L TEWE T, 2 DRI Python/C
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API TliHbN 5 Z LIRIZEALEDH D ¥ A, PyObject_VAR_HEAD ¥ 7 T BT
ERINTVDE 74—V FICHELET,

PyObiject BL U PyvarObject DERICIEIDL IO 7 udMflibniTnE 3

PyObject_HEAD
PyObject D7 4 — )V FESICEHINS 7 0TI, AEATRVWEIZROA
TV b aEUHTH A BRMEAES T2V ET, BHICX>TED 7 4 —
IV EWEZSEINSHE, Py_TRACE_REFS DERIIKGFL ET, 77 4L kTl
Py_TRACE_REFS REHRINTE ST, PyObject HEAD IZLLTF D a— FIZER
INFET:

Py_ssize_t ob_refcnt;
PyTypeObject *ob_type;

Py_TRACE_REFS BEZRIN TV IEE. UTO L) ICEBHINE T

PyObject +*_ob_next, +*_ob_prev;
Py_ssize_t ob_refcnt;
PyTypeObject *ob_type;

PyObject_VAR_HEAD
~707TY, PyVarObiject D7 4=V FESIEHINSG~Z70TT ;4 VA
F VAL THEDEIZROA 7Y 27 2RI 28 ME2EST 256
WfEWE T, w7 0l3FEICLTo k) ICERINET:

PyObject_HEAD
Py_ssize_t ob_size;

< 7 0BRSSO I PyObject HEAD WA ENTEH D, PyObject HEAD D
JEBH#S ¥ Py_TRACE_REFS DERITKFEL £ 7,

PyObject_HEAD_INIT (type)
#L\ pyobject MO DWIEICE T2~ 70 Td, 2O 7 BIERD L
B INE T,

_PyObject_EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)
F L\, ob_size 74— IV F%EE&L Pyvarobiject BID 7z OIHAME IC R
2°70TY, ZOR7RIFERD L) ICEHINET,

_PyObject_EXTRA_INIT
1, type, size,+}}}

PyCFunction
12 & A ED Python DFFOH L TAJEEA 7Y 27 b % C TERETIBICH 6 NTw 5
B DM, ZOMDEEEIE DD pyobject« MNNFI X &% LD PyObject
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BofEZE L £9, RO iz NULL 2T 384, itz y b LTELRIFIULE
DE¥A, NULL THWEZIRTE A, RO ElE Python ICBIBDRED fEE L THA
BISINAMEE L TIRINE T, ZOROBAEIIH - RSBz BRI TUERD £

A,
PyMethodDef
PRI D Xy Rzl 2B 2 EA T, CoiGEkIiciz 4 207 4 —
WEDRHH FT:
74—I)LK | CT—%E | Bk
ml_name char * A K4
ml_meth | PyCFunction | C EE~DFRA ¥
ml_flags | int HOHLZEDL I IATHIDERT 77 7EY b
ml_doc char * docstring DNRZETHA v ¥

ml_meth X C DREEARA 7 TF, BAEIIHOBTERIN TV THENFEVFEFAD,
HWIZ PyObiject« ZR L £, B PyFunction THRWESE, XV vy F7—7)LNT
XYAMZITIE)I AV AL IDHERT LI LIRS TL &9, PyCFunction TR
WDINT A I pyObject MTHZ EERL TOLETH, BEED CHZ self 77 =
7 M) FEEIT LT TwE T,

ml_flags 74—V FIZEY F 74—V T, LTD7 7 7BAN£T, fllcD7 7 7%
WEOVH U ELKY (calling convention) 2 HiAE ALY (binding convention) 22 L £ 9, MO LA
#7727 Cld. METH VARARGS 8 XUNMETH KEYWORDS ZflAGbESNET (K7
L. METH_KEYWORDS H{ADIEE %#1T> T METH_VARARGS | METH_KEYWORDS &
AL 2DOTHEREL TSIV, O LERN 7 7 73R #7 7 7 LilAabbEonEd,

METH_VARARGS

PyCFunction D XV y FCHMARIZHHL N S MEOH LEY T, B
PyObject » DG EEZ ~DBR L £, m#ID5IEIEAY Y FD self 77 =
7 FTE BV a— VBB A, Py_InitModuled () 252X 2% 2 LIk 5MH
WADEFT (WNULLIZT % L Py InitModule () DMibNiEzT), HE DT X ¥
(k< args EMHENET) 1Z, RTOFEZRIHTL29 7NV A7 =27 T,
I X3, PyArg ParseTuple () ¥ PyArg UnpackTuple () T I N
9,

METH_KEYWORDS
D777 %FFOAY v Pl PyCFunctionWithKeywords BTZ&IFIUI D %
¥ A, PyCFunctionWithKeywords [F=D2D/3F X ¥:self . args, ELVF—
= RERRTH 5 A 5 FH, £ERLET, C07 7 7 METH_VARARGE
EflABDL I, RF X F I PyArg ParseTupleAndKeywords () CTUB I N
7,

METH NOARGS
FIED XY v R, METH NOARGS 7 7 7 %D =856, MBI fgE X
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NTVuEpzEFzy 7 Ll DET, TIHI LAY Y FldpyCrunction T4
TN FRA, AT 27 bDRAXY Y RitfliorGi, D7 X ¥ 1L self
WD), A7z P A VATV ANDOSRZRFF T2 2 LIk T, I
X, B DT RXAZIENULLIZ: D £9,

METH_O
DA 7 27 FRIEIZ T Z EDL XY v Fld, PyArg ParseTuple () %55
"o IZ L CHEHE TR D IC, METH 0 7 7 /D ETHETEE T, XV vy FiZ
PyCFunction BT, self 87 X% EH—DR|HZRHT % pyObject» 737 X
FefEnEd,

METH_OLDARGS
OO UBRIZEBEINE Lz, XY v Flid pyCcFunction BITRITILUL %
DFEA, BRIEUE, FIEDROEAIIE NULL . DRI BOYAICIEZ DF|
BA 727 b, BEBEOBIBDGEIZIZEIEBA T 27 b6k 39 7ILTT,
COMOH LB ZME ) & HEW oL BDLE L., B—D % 7AM—L 5 DY
BT ERZ>TLEVET,

DT —o0EHE. MOHLBEHNZTRTHIDOTIERL, 77 ADAY Y FELTHY
RO AR EZRTHIDTT, TP 22— I L CEEINLBETCHOTIER ) F¢
ho AV FIZWLTIE, BRT—DOLDLID75 7%y P TEXEHA,

METH_CLASS
Ay FORMIOFIBICIE, BDA VATV ATEBABA 7Y 27 POEINE
T ZD7 7 T AAARRIE classmethod () 2> TEKT LD EFRL 75
AXYw R (class method) =R T 7= DIfibnE 3, N— a v 2.3 TEM.

METH_STATIC
Ay FORYIOFIEITIE, BIDA Vv AF v ATIEAR L NULL D3 ESh T, C
D777, staticmethod () ZH->THERT LD EFL EHRXY v R (static
method) % "EJRT B 701 flibin g, /N— a ¥ 2.3 TE.

H)—ODERIE, HEAYV Y FEELDHDRAY v FEREBEEIRZ 208 9 D%l
L x9,

METH_COEXIST

AV FPrOERCESMA 5 Ta—F L £$, METH_COEXIST Zf57E L 7%
FIUX, T7 AN DB Lo T, EEPEBEL 2V E ) A Xy 7LET, A
Ty b IyE Ay Fr—7 0 KD bHijice— R33Nz DT, HAL sq_contains A
Ty MMty 7L Tw3b XYy F_ _contains__ () 24K L, 4 ® PyCFunction
ou—FzHIELEY, D77 7%2%EHKT 5L, PyCFunction (7 v 84 7 =
7 FMERESZ 2 Tr— R34, Ay L2l £9, PyCFunctions DFEON
HMULIZZ7 vy %F 7227 FOMOHL &) bRELINTH2DT, 9 L7k
DERNC D £9, N— 2 v 24 TIE.

PyMemberDef
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Structure which describes an attribute of a type which corresponds to a C struct member.
Its fields are: type DHEERIC C FEED X N E LTI N TV 5, type D@
ZRIWEARTT, ZOMEERD 7 4 =V FIZBMTOLE DT,

74—l | COR | Fik

N

name char * A VN

type int C &R D X v Rl

offset | Py_ssize_t Z D X /3O type object W& DT D offset /34 b
e

flags int 7 4 =)V F D AAIA AR EFIAABE L D 2R T
Ey 777

doc char * docstring DNE~ND KA ¥

type Z SADCOMAZTKRTS T_~70D) LD 1DTT, X3 Python
DT I7RAINGEE, ZDRXAUNIENIET S Python DRI EHAI N F T,

R&ZAE CoHY

T _SHORT short

T_INT int

T _LONG long
T_FLOAT float

T DOUBLE double
T_STRING char *
T_OBJECT PyObject *
T_OBJECT_EX PyObject *

T _CHAR char

T BYTE char

T UBYTE unsigned char
T_UINT unsigned int

T _USHORT unsigned short
T_ULONG unsigned long
T BOOL char
T_LONGLONG long long
T_ULONGLONG | unsigned long long
T_PYSSIZET Py_ssize_t

T _OBJECT & T_OBJECT_EX l&, T_OBJECT 23X Y NDSNULL 72572 £ 12 None
ZBRTDICH L, T_OBIJECT EX |F AttributeError Z2FAE I 5N HALD
¥9, T_ORJECT_EX IZBMEICHNT 2 del X2 X DIELL HOPIDT, TEN
¥ T_OBJECT X D T _OBJIECT_EX ZflioTL &\,

flags ICIEAFEEZ 7 7 AA[HER 5 0 T,

Gt AIAAE 72 & READONLY % %

ELET, type I T_STRING Zf#i9 &, 5illVIC READONLY R\ 2% D) 7,
T_OBJECT and T_OBJECT_EX X Y N72F %3 del RIBETS, (WULL DMRA I F
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9).

PyObject* Py_FindMethod
yObject” By _FindMethod (b \tethodDef tablef], PyObject #ob, char *name)

Return value: New reference.

C THEEINKLIERMOEMA Yy A 7227 F 2K L £ T,
PyObject_GenericGetAttr () B % % i b %2 \» tp_getattro 2
tp_getattr NY K7 ZEET 2 RIEANTT,

103 ATy K~

BAYANDOREEERT HEEM: PyTypeObject fiEkiZ, %5 < Python 7 =
IR ATLADOHRTIROBEELSEERD 1 OTL L), BIA 7P 27 MIPyObject_« ()
R PyType_x () ROBABTIAETH, I3EAEDPython 7 7Y 7 —> avice -5
T, SLTHHADS 2R L XA, WA T2 VAT =27 FBED LD
WCIREED 2R 2B TT6, A V7 7V Y ARSCH - Mz ERT 2IEEY 2 —
VIR ICEE R R TT,

WA 7Y =7 MIEEHED M (standard type) IZHR S & 227 D) K E gk T, &84 7
Pl MIZKDERREELTED, ZOIFLEALIFZCHEEADERA V¥ T, ZNZFN
DORBIZZ DBIDHERED /NS W 2 HEL T ET, ZOfiTid, BA 7Y =227+ 0
BT 4N FIZOWTHMZHHL £, &7 14—V Fid, MGEENTHES 2 HEIC
MHI N THE T,

Typedefs: unaryfunc, binaryfunc, ternaryfunc, inquiry, coercion, intargfunc, intintargfunc, in-
tobjargproc, intintobjargproc, objobjargproc, destructor, freefunc, printfunc, getattrfunc, getat-
trofunc, setattrfunc, setattrofunc, cmpfunc, reprfunc, hashfunc

PyTypeObject DHHEMRERIX Include/object .h THOYTF 6N 3139 TY, =l
DFMEEZL DI, TTTRERZHRIIEL £T

typedef struct _typeobject {
PyObject_VAR_HEAD
char *tp_name; /x For printing, in format "<module>.<name>" %/
int tp_basicsize, tp_itemsize; /# For allocation x/

/* Methods to implement standard operations #/

destructor tp_dealloc;
printfunc tp_print;
getattrfunc tp_getattr;
setattrfunc tp_setattr;
cmpfunc tp_compare;
reprfunc tp_repr;

/* Method suites for standard classes =*/
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PyNumberMethods xtp_as_number;
PySequenceMethods xtp_as_sequence;
PyMappingMethods *tp_as_mapping;

/% More standard operations (here for binary compatibility) x/

hashfunc tp_hash;
ternaryfunc tp_call;
reprfunc tp_str;
getattrofunc tp_getattro;
setattrofunc tp_setattro;

/* Functions to access object as input/output buffer =*/
PyBufferProcs =*tp_as_buffer;

/+ Flags to define presence of optional/expanded features #*/
long tp_flags;

char »tp_doc; /* Documentation string */

/# Assigned meaning in release 2.0 #*/
/% call function for all accessible objects #*/
traverseproc tp_traverse;

/* delete references to contained objects #*/
inquiry tp_clear;

/% Assigned meaning in release 2.1 x/
/+ rich comparisons #*/
richcmpfunc tp_richcompare;

/% weak reference enabler x/
long tp_weaklistoffset;

/* Added in release 2.2 x/
/% Iterators #*/
getiterfunc tp_iter;
iternextfunc tp_iternext;

/% Attribute descriptor and subclassing stuff =*/
struct PyMethodDef xtp_methods;
struct PyMemberDef xtp_members;
struct PyGetSetDef xtp_getset;
struct _typeobject xtp_base;
PyObject *tp_dict;

descrgetfunc tp_descr_get;
descrsetfunc tp_descr_set;

long tp_dictoffset;

initproc tp_init;

allocfunc tp_alloc;

newfunc tp_new;
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freefunc tp_free; /# Low-level free-memory routine #/
inquiry tp_is_gc; /* For PyObject IS _GC #*/

PyObject *tp_bases;

PyObject «tp_mro; /# method resolution order =*/
PyObject *tp_cache;

PyObject =tp_subclasses;

PyObject xtp_weaklist;

} PyTypeObject;

WA 7Y =7 MEERIZ pyvarobject BHEARZIARL 72 DTT, ob_size 74—
LV RIE, GHEE class XXM T type_new () THEKRI D) BRI v F T,
PyType Type (A ¥ ¥ A )i tp_itemsize ZHIHLT 2D THEL TS EE W, T
oL, A VA VA OEDMA T 27 M) Il ob_size 74—V F&ITNIL 7
DEBA,

PyObject* PyObject ._ob_next

PyObject* PyObject ._ob_prev
INH6D7 4 =)L FiE¥ 71 Py_TRACE_REFS BERIN TV L EDAGIEL
%79, PyObject_HEAD_INIT 7 uzf{fi) L, 74 —)LF% NULL WL
F9, BNICXBVERIN TV LA 7Y 27 FTlR, IN6D7 4 — )L FIFHE
WCNULLDFETY, BINICX B VMRS NS A 7 27 FOYH, 2o 220D
74 =NVFiE, =7 Lo 2TOHFHPDOF 727 Mpolks "HEHY V7Y A
FTAT7Y 27 b2Y 7 F5RICfibnEd, 2D Eidtkc TNy JTHINIC
FIHTE 9, BURTIX, BREEA S PYTHONDUMPREFS Sk E I N T3 & T,
7077 LADFITRE TR THEIRL Q04 7Y =7 P 21T 2 D h3ME—o Hf
T,

PT7YLTIEZDT7 4 =V EHAL FHA,

Py_ssize_t PyObject.ob_refcnt
A7 =7 bDOSIEA Y > b T, PyObject_HEAD_INIT I Z Dfi% 1 Ik
LET, FNIC AR VBRI NI A 7027 FTlE, DA VA ¥ v A (ob_type
DEUTIMEZIEL TWE A7 27 M ISR E AT Y P T3RRITIEBRDEE
o BINICXEVERINABA 7 27 FOBE, A VAY VRIS A Y v b
DNRIZIEDFET

Y794 FIZZDT7 4 =L EFEEHERLEFRA, N—2 325 TEH: ZDT7 4 —
U RIZDIETE int TL7z, 2OEHEIZED, 64bit VAT LZIELS Y R—FT 3
WIIMEIEDSABRIC 2 D) £7,

PyTypeObject* PyObject .ob_type
RAAKOR, OB WH%Z2T 5L XY 547 TY, PyObject_HEAD_INIT ¥/ U1
THIHLI 1, WL ePyType_Type 2D £9, LaL, (7% < £ D) Windows
THATE 28 — FA[RERINRE Y 2 — )L ClE, a v 34 I3
FaWwEXEDITET, 22T, “6bL ELT, PyObject HEAD_INIT I
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X NULL 2 L C#IHHb L TE &, thoEELITI T Y 2 — L ogikBEascc
BIRINICZ D7 4 — IV RZ2 LT A2 ElckhoTwET, ZOEEIZUTD LS
ATV E T

Foo_Type.ob_type = &PyType_Type;

FoEEIZ, Z4TA3RDWrR B4V AY AERID BEIC L TE»RIERD
FH A, PyType_Ready () & ob_type 23 NULL > & 9 X, NULL D1
AL L %9 Python 2.2 Tld, &PyType_Type i€ » b L %7 in Python 2.2.1
BXUOZNDIETIIRE Y 7 AD ob_type 74—V FIZHIHHLL £9., ob_type
DIIEL U DG G, PyType Ready () ZZD7 4 =)V F2EHL E¥A,

Python2.2 Tld, 784 7ZZD7 4+ — IV FZEL A, 221 &£ 23 DT
k. 74 FIET D7 4 =V FERAL 7,

Py_ssize_t PyVarObject .ob_size
HHNICA BV RSN TV BIA 72 2 7 FOE&, 2D 74— Fid¥a sy
fb3ngd, BT EVHRIN TV IHEA 7Y 27 FOBA, ZO7 14—V F
EHNEEH SN2 RARLERZ RS £,

PT7YLTIEZDT7 4 =V EHAL FHA,

char* PyTypeObject . tp_name
BOLHTDA > T b NUL #&3i5 S 7o LTFINANDFEA v FTT, €Y 2— LD
O—NUEHELTCT 7R ATELIROLE, ZOXFINITELEEY 2 — VA,
Fy b, ZLTHOARTEHES XFINR D £7; fHHARAAMOEAE, 720D
ZHITT, B 2= AWBHE 9 75—V DYTEY 2= VDBE, TRy T —
CHMGERZEY 2= NHZD IR TET, HlZIX, Sy r—Yp DY 7
EV 2= QIASDTWVEEY 2— )V MNTEREINTVS T, tp_name %
"p Q.M. T" I L £ 9,

I A B VRIS NEGEIA 72 27 b OGE, 2D 7 4 —)L FIZHBICROARTIC
D, BEY a2 VGIEBOEEENTF — ' module " IZWNTAHE L THRW
BRI NE T,

NI X B VBRI N AL 72 2 7 F DA, tp_name 74—V FIZIE Py b3
A2 T0BIETTY, mED Fy b XD OETHCH 250 XA L _ module
JEMHEE LT, $72Fy P XD BEAICH AE571F __name_ BHELLT7? 7R
TEE9,

Fy FDBA> TR 0WEA, tp_name 74 — )V FONELTH __name__ B
270D, _ _module_ EBMIX @EHRD X 9 ICHIOEEENTHRWIZE Y b Lwe
FD)RERBICERDVET, TORD, TH LA 7Y =7 Fidpickle (L TE R
LTk ET,

YT TNEZDT7 4 =V AL FHA,

Py_ssize_t PyTypeObject .tp_basicsize
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Py_ssize_t PyTypeObject .tp_itemsize
INHDT7 4 =)V FIE, B VY RY VY ZADNA b YA XZGHHTEL L) ICLET,

BN " O0ERH D 3 BHERA VAPV ADEIX, tp_itemsize 7 4 —
VW EBRX O T, AJEEA VAY VYV ADSIE tp_itemsize 74 — )L K23 FEX B
D72 ) £F, FEREA Y AY v AOMROYE, £2TDA VAT v AIFHELL
tp_basicsize THAZ LGNV A XD 7,

HERA VAV ADOMMOEE, 4 Y A%V AITIE ob_size 74—V FHk
(TR BEST.AVAYIVADYHARIEINZLA TV PO “RE” L LT,
tp_basicsize & N%J 5 tp_itemsize OIEIZARD £9, N OfEIZEH .
A VAYVAD ob_size 74—V FICREINET, Z LA O0HD
T HlZE, BEECTIIADIEZ ob_size IKflioT, £ VA VY ADETED
AThHhBHZ EZpL,. N HIZ abs (ob_size) BN ET, £/, ob_size
T7A=NVEBHZDEE ST, BT LA VAV UV ADWAERETH S Z L2 EK
LEXA WBIZIEX, VA MIOMERIEERDA Y A Y Y AIZB5ICH 005
T AVRAY VAR bR A LERER 5% ob_size 74—V EBHH £9),

HARY A ZI2iZ, PyObject HEAD ¥ 7 R F 7213 PyObject VAR_HEAD ¥ 7 H
AV AY V ABEREZES T 20Ifio b oD r7n) TESEINTVS
74 —=IVEFEBPA>TVET, 512, _ob_prevE LU _ob_next 74—/ K3
HAGE., TN6D 74— L b I A RImEENET,

> T, tp_basicsize DIELWHIHHL AT X ¥ 22121, A VAT VAT —
FDLATY P 2ETT 5D FEERICH L Tsizeof WA T2 Ld D
FHA, HAY A ZXITE, GC ~y FH A RZ A>T ERA (T4 Python 2.2 >
5DH L WEERTT ;2.1 2.0 TlE, GC ~v ¥ ¥4 Xd tp_basicsize ITAD
TWwWE LK),

INHEDT7 4=V FRREY 7L 7L ICkRINE T, FIKY A 7230 TR WL
tp_itemsize ZHfo TG HE., HIEY A TOFEBEIIKE L 325, MMV
Y784 7 THlD 0 THWEZE tp_itemsize ICIRET 2 DIFLETIEIHD £
A,

sS4+ EEF (alignment) (BT T 2R B8O K EHEERIE T 2 BRICKEED A b
NP E L 72 5854, tp_basicsize DfHIZZRZ DT RITNUE D FHA, —
Bl: Bl 213D 5D double DELH|IZFEIEL TWEH ELET, tp_itemsize i
sizeof (double) TT, (double DA MEEFIGMIZHE S TC) tp_basicsize
Y sizeof (double) DT DY A X275 L HICT2DIE 7 v 72 DET
<9,

destructor PyTypeObject.tp_dealloc
AVAIVADT AT 7 IBABANDRA ¥ TT, ZOBIEIE (A& T None ¥
Ellipsis DHHED L)) A Y AZ VY ADBRLTAEY BRI N L WITLRBR
DRATERL RITUIZRD XA,
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7TA N7 7 ZB%IE, Py_DECREF () % Py_XDECREF () ¥ 7 1T, #{FEDOSM
AV PRI GBI INE T, O INAIRRTIE, A Y AF VA
WGELEFELETD, A VAZ VAT 22RUI L hWIREETY, TR 7%
BIEUEA Y AV ADMRFE L T2 2 TOSIMREZMRIRL . £ Y A8 ¥ ADMER L T
HRETDAERY Ny 7 7% (23y 7 7 ORI ITRE - 72 BRI IR § 2 X & Y MR
BaflioT) ML, RIZIC (DR o TREBIITIRMEL LT ZOMD tp_free B4
BaeWOHLET, HEMBY 754 T2 TE R\ (Py_TPFLAGS_BASETYPE
7770y PENTOREVL)EA, tp_free DROVICA TV 27 F DA T R
JXBE%L (deallocator) ZEEFENH L T FVEFA, A7V 27 bD AT YR
BI%uE, A v AZ VADRXE Y MERZAT ) BRI BB ERL 7 7 S Y TR TN
XD FHA; AV RAF VA% PyObject_New () ¥ PyObject_VarNew () TX
T VMER L 72 85E1213, EE Pyobject_Del () Zff\y, PyObject GC_New ()
$ PyObject GC_NewVar () THEHREL 7235&12I1E PyObject _GC_Del () ZfHiw
9,

YT TIEZD7 4=V AL 7,

printfunc PyTypeObject .tp_print
X7 avD74—=IVET, £ VA ADHT (print) 2179 Bz E TR v ¥
<7,

HBEE, A VA VRIS EEDH S (real) 7 7 A WITHH I N B 5E12D A
OCHENFET;(Stringlo A Y AY Y AD X I ) B 7 7 A Vi I 2856
2k, f VAY VY AD tp_repr ¥ tp_str PR TEABDITEONH E 1, XFFIA~D
BHAZITWE T, £/, tp_print X NULL DEEIZH 206 OO X
NET, tp_repr ¥ tp_str ERAEZHNZHEKT S L9 % tp_print &, Ik
LCTHRUCSEEE L Tz ) XA,

HBEBUS Pyobject_Print () EFLU Y7 %F ¥: int tp_print (PyObject
xself, FILE *file, int flags) TMEOHINE T, self 51EUIH T 54
VAZ VAR LET, file SIS L 2 2 EEHE AT (stdio) 7 7 A VT,
flags 51%0x7 7 7€y P ZHAGOEIMETT, BEERINTHE 777y b
¥ Py_PRINT_RAW DA TT, Py PRINT_RAW 7 7 7 E vy F2ky FINTi
W, A VAY v Ridtp_str ERMUFATHIINET, Py_PRINT_RAW 7 7
TJEY FBI7VTHEGIE, A VAF VA tp_repr EMUFHEATHIINE T,
ORI, BfEhIc 7 =M UGS, -1 2R L THISRREEZ 2 v LT
X% FHA,

tp_print 74—V FIEREINEZS LNERA, WTUIE X, tp_print
FERE T, RO DIC tp_repr ® tp_str ICH->THIZITI )L TLE
I\,

YT TIEZD7 4=V F AL 7,

getattrfunc PyTypeObject .tp_getattr
F7TarvdD7 4 —IVFETY, KA V¥ T, getattribute-string 2179 BEZ i L
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E

CO74— L FRBEEINTVLET, COT74— LV R2EXET2HEL.
tp_getattro BABER U X ) ICEIEL . B IE Python XA A 7 27
FCIE%R CXFINTIRET S &) BHBZETLIIC LA RD X8 A,
7% F ¥l PyObject_GetAttrString() &ML T,

ZD7 4 =)V Fittp_getattro LIV TI A FITHERINET: T4bb, W
T84 7D tp_getattr BL N tp_getattro D3I NULL D&, 754
TIFFRIE Y £ 796 tp_getattr & tp_getattro Z —FEICHEAL £ 7,

setattrfunc PyTypeObject .tp_setattr

F7avdDT 4 —IVFTT, KA ¥ T, setattribute-string #1719 BIE 25 L
£,

CO74— NV EFRBEESINTVET, 2O74—VF2EERT 254,
tp_setattro BHEE WU X 9 ICEIfEL ., B4 IE Python XFIA 72 =7
FCIER CXFINTIHRET 2 L) BHEZHETLIIC LA ¥ A,
V7 %F ¥ PyObject_SetAttrString() &ML T,

ZDT7 4 =)L Fittp_setattro I T ¥ A FITRINET: T 4bb, W
T84 7D tp_setattr BL N tp_setattro D3I NULL D&, 754
TIFIER Y £ 796 tp_setattr & tp_setattro Z —FHICHEA L £ 7,

cmpfunc PyTypeObject .tp_compare

F7avdD7 4 —IVETT, A4 7T, =l (three-way comparison) %z 17
BB L £7,

> 7 %F vld PyObject_Compare () EFRUTY, Z DB self 3 other £ 1
HRETFIUR 1, self & other DAEDE L IFIUR 0, self #3 other & /NS T4 -1
2R LY, OB, HEEffhic 7 =L RGA, PIREZ ey R L
T-1%2B3RIIHD EEA,

D74 —=J)LFIF tp_richcompare 8 L tp_hash &MY 7% 4 Sk
AKINET: Thbb, ¥ 7894 7D tp_compare, tp_richcompare & &
X tp_hash 23EIC NULL D&, %75 4 73K SY 4 755 tp_compare,
tp_richcompare, tp_hash D=2% —fFIZHEARL £,

reprfunc PyTypeObject .tp_repr

A7 avD7 4= FETT, £4 T, HAAARBEE repr () 2L TW
L% ERELET,

7% F vk pyobiject_Repr () EFUTT, ZOHEIIFINA 7Y =7 b
Unicode & 772 = 7 b 2B 7% H A, BAEWICIZ, Z OBEDNR T T
X, Y REREIT eval () IWE L GG, ACHEZF A 7Y 27 Mchkb X9k
XFHNTRITFUIT R D £ A, AABBARGGICIE, 7Y 27 F R L fEd o EH
LEHNBEDAST <! DHIRE ST /> THROLLFH BRI LI XA,
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ZDT7 4 —IVEBREINTORVLES, <%s object at %p> DIFRZ L 52X
FHNDRINE T, s ZMOARNT, spl3A 7P 27 FDAEY 7 FLAIZHE
SHZoNFE T,

Y7L TEZD7 4=V ERMAL F7,

PyNumberMethods* tp_as_number
70k an 2L BMOMERZIRT (7T, TN6D74— N F
ICOWTIE HEATY 7 MEER THH SN TV T,

tp_as_number 7 4 — /)L FITARINELAD, Z22DEFNS 7 4 — )L FHMA
AR I N T,

PySequenceMethods* tp_as_sequence
S =Y AR b a9 L E ORISR E T R4 VS TF, CheD 74—
NVRIZDOWTE V=T Y AATI =7 MEER THHINTVE T,

tp_as_sequence 7 4 — )L NIIHRAINIEAD, Z2DEENE 7 4 —ILFED
ARSI N ZE 7,

PyMappingMethods* tp_as_mapping
vy Er 7 7m b a2 L GBMOMGEHREZIET R4 5T, Tho6D7 4 —
WERIZOWTE Yy TRIAT I 7 MEER THAZIN TV E T,

tp_as_mapping 7 4 =)V FIZMARINF AN, ZZDEENET7 4 — LW
AR S I E §

hashfunc PyTypeObject.tp_hash
AT avD74—NVEFTYT, K47 T, HAARBEB hash () ZHEL T
LRz L £9,

V7 %F vlE PpyObject_Hash () EMLUTT, ZORIBULC D long MOfE %z K
SRIERD FHA, BERICIE -1 ZIRDMEICLTERD XA, Ny > 2 lDG
Bz 7 = C7eBh, BN Z22y P LT -1 2IB3RIF4LD FHEA,

ZDT7 4 =)V FIZFHHRWIZ PyObject _HashNotImplemented () ICEXET 5
ET, Bltype 26Dy a XYy FOMKZ 7Oy 7§52 E0TEET, I
l& Python L X\)L'C®D __hash__ = None &[MFICHER I, isinstance (o,
collections.Hashable) 2’IEL K False ZiRT kI 9, Wb £/0]
BETHDZ EITHERLTLZE\-Python L X)LT__hash__ = None ZRET
% Z & T tp_hash Au v I PyObject_HashNotImplemented () IZEEE X
nE7,

D7 4= VEPRHREINTRWEGESE, ZODRREENSH D £7: tp_compare
BEX W tp_richcompare 74—V FOWMAN NULL D&, 77927 D7 F
L AIZIED O T 74V b DNy T iR I INFE T, 2N DUNDEE, TypeError
RN INE T,
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D74 =)V FiE tp_compare 8L tp_richcompare &HIH 7% A 7
MRINET: §4bb, Y794 7D tp_compare, tp_richcompare & &
O tp_hash DI NULL D6, 794 TI3IHEY 4 795 tp_compare,
tp_richcompare, tp_hash D =DO% IR L £,

ternaryfunc PyTypeObject.tp_call
AT avDI74—NVETYE, FAVIT, A7P 27 FOMRHL 29 L Tw
LR LEY, A7 27 PO LAJRETR WA NULL I L 2 1THh
X% F¥A, 7 FF viEPyObiject_call() LML TY,

YT TEZD7 4=V AL 7,

reprfunc PyTypeObject.tp_str
A7 avD7 4= ETY, £ 7T, MAIAARDHEE str() Z2FEL T
LBAREBL 9, (str BBD—DIZ o7, str() T str DAy A+ T
78 2O EIHERL TSI, TOaVAL 77 ZIFEREOUZ1T )
T pyobiect_str () ZMOH L, 61X Pyobject_Str () BTDNY F7Z
ZMOHT I IR ET, )

V7 % F ¥l Pyobject_sStr () ERUTTY; TOREKIITINA 7Y =7 b o
Unicode 4 7Y =7 b ZIBZ R D A, £/, ZOBEBEIA T =7 % ¢
537209 < (friendly)” EBLL 7. XF 2R I IR D FEA, LwI)DIE, TD
XHHNE print XXTHiHN S Z LIck 2K D5 T,

CO74—= IV EFBRFREINTEVESE, XFEHRHZEKETZDHICE
PyObject_Repr () DMEXHINF T,

Y74 7NEZDT7 4 =V FEMEAL £3,

getattrofunc PyTypeObject .tp_getattro
F7TardD7 4 =NV FTT, KA V¥ T, getattribute Z % L T 25 % 15
l./ i ‘g‘o

7% F ¥ ld PyObject_GetAttr () MU TY, N9 2EH OEM:HER%Z I
L CTWw3 PyObject GenericGetAttr () Z2I D7 4 — )L FIZRELTEL &
4 LTfER]TT,

D74 —I)VFIX tp_getattr Y 784 FITREASINET: T42bb, W
T4 7D tp_getattr BL N tp_getattro D3I NULL D&, 754
TIFIIE Y £ 796 tp_getattr & tp_getattro Z —FEICHEAL £ 77,

setattrofunc PyTypeObject .tp_setattro
F7avd7 4 —IVFETY, KA ¥ T, setattribute 2179 B ZE L £ 7,

7% F v ld PyObject_SetAttr () LML TY, X9 2EH OEMRE % I
L TWw3 PyObject_GenericSetAttr () ZZ D74 — )L FIZHRELTEL &
412 L TERTT,
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ZD7 4 =)V tp_setattr EHITH 78I A4 FIRARINET: Thbb, W
T84 7D tp_setattr BL N tp_setattro D3I NULL D&, 754
TIFIE Y £ 796 tp_setattr & tp_setattro Z —FEICHEAL £ 7,

PyBufferProcs* PyTypeObject .tp_as_buffer
Ny 7 7A VI 72— AZFELTCOEF 7V 27 MIOARBHET 2, —HD 7 1 —
W RBEDRI A T OREGERZ TR A v 7 TF, MGEENOK 74—V Rz /Ny T 7
AT U NEBEIK (buffer object structure) THAL £ 9,

tp_as_buffer 7 4 — )V FEAKITMAINEFEAD, 74—V FHICA->TWS
7 4 =)V RIS nE 3,

long PyTypeObject.tp_flags
ZD74—=NVFREEART7 77675y h2 A7 TYT, W{20D7 7713
FrEDRMICB W TE Nty T4 7 ADBEHAINLE L2/ LET, %@
o7 7 71k, A7 =27 b (b5 tp_as_number, tp_as_sequence,
tp_as_mapping, B LW tp_as_buffer SR L T\ 2 JLRFERERSEA: exten-
tion structure) DFFED 7 4 — IV FDH b, WMEPSHEF TT > EHFEL T 5D
TRV DPAENCES>TVREZ EEZRTDIfbNET, 777y DS
IV T7THIUR, 77 TIMRELT0DE 74—V FItiEF7 7 ALEVWRD D T,
ZOMEIZE R NULL 27> T b L ARSI RITUIED XA,

D7 4=V FOMKIZEMETT, ZEAEDT7 77 EY MIZEFNICHA S 1
9, 0Fh, HEYA T THE77 7y b2y bEINTWEIEAE, V7
ZATREZDT7 77y bR L £, WRIZKRO 720 OMERICEIT 2 7
Z7Ey ME, ZORBIEMGHEISHFAKINS L ZICHEEL THAINZE
T, Thbbt, EESYA TD7 77y FOfild, BEEIREMGEE~NDOR AL

E—fEICH 784 FIcar—3nET, Py_TPFLAGS_HAVE_GC 77 7 EY
FlX. tp_traverse BLXU tp_clear 74—V FEHbE¥Tar—3n
9, §bb, ¥ 7% 47D py TPFLAGS_HAVE_GC 77 7Yy r27 Y

T, D (Py_TPFLAGS_HAVE_RICHCOMPARE 7 7 7 E v FDIFEIC L > 70)
tp_traverse io’J:Uftp clear 74—V Y 784 TWICEELTE D, 2
OED NULL DA IVHEIEY A 7Th Sz R L £ 9,

DTFTOEY P2 A7 RBBEERINTHEHDTT,; 77 71F | HET TRz
->Ttp_flags 74 — )V FDfEICTE £ T, PyType HasFeature() ¥7 1
RIE 7578, B8N fFEED, tp->tp_flags & f 75§§‘|5*12°U75>E 9 i

Py TPFLAGS_HAVE_GETCHARBUFFER
COEyFDBREy I N TWLNIL, tp_as_buffer W& T 3
PyBufferProcs MEMIZIX bf_getcharbuffer 74—V FBH D
x£9,

Py_TPFLAGS_HAVE_SEQUENCE_IN
ZOEYFPBEy FEINTwIE., tp_as_sequence DBZMWT 3
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PySequenceMethods MEEMRIZ X sq_contains 74—V FBH D
£9,

Py TPFLAGS_GC
ZOEY FRIHRDOLDTT, 2OV ARABELRLTWAEEY FIbiEp
fibNTVETA, PV RILOBEDERIZTYRIZES>TWET,

Py TPFLAGS_HAVE_INPLACEOPS

ZOEY PPy FINTwLIEX, tp_as_sequence i)lé}ﬁﬁ'@‘ %
PySequenceMethods MEMAR, B X O tp_as_number &M T 2
PyNumberMethods @M IZ1E in-place HEIZBIT 5 7 4 — L FHSA-
TWwWET, BEAWIZE I &, PyNumberMethods HE&EMAEKIZ 74—V F
nb_inplace_add, nb_inplace_subtract, nb_inplace_multiply,
nb_inplace_divide, nb_inplace_remainder, nb_inplace_power,
nb_inplace_1lshift, nb_inplace_rshift, nb_inplace_and,
nb_inplace_xor, 8X W nb_inplace_or ZFfOZ L2k b 9 72,
PySequenceMethods & f2|§0i7 4 —J)VF sq_inplace_concat 8L
sq_inplace_repeat ZFfHOZ &Iz 7,

Py TPFLAGS_CHECKTYPES

COEy Ry I N TWNIX, tp_as_number W& T 3
PyNumberMethods MEAHRNTERIN TS “HEHE T8 XUV =IH
HETFIEEOA 7Y 27 FMUZIEEE FICE 2 K ) Ick D, BHEITIE
UCHIBOBABZITVET, ZOEY M2 Y T7hS, HETIRETO
HBPEEDA 727 PRIEFUTH S L) HERKL, HEDOHEUNH L
HNIEEIC > TRIE AT I DD EMEL £9, WRE LR DBEHETIX
nb_add, nb_subtract, nb_multiply, nb_divide, nb_remainder,
nb_divmod, nb_power, nb_lshift, nb_rshift, nb_and, nb_xor, X
X nb_or TT,

Py TPFLAGS_HAVE_RICHCOMPARE
ZOEY by FEInTwnUE, A 7Y 27 MiTid tp_richcompare
74—=J)VF, ZLTtp_traverse 8L W tp_clear 74—V F2H D £7,

Py TPFLAGS_HAVE_WEAKREFS
ZOEY by FINT0UE, WERICIE tp_weaklistoffset 74 —
WEDPERINTVWET, tp_weaklistoffset 74 — /)L FOfEH X 1 K
DRZTIUE, ZOBDA v A 2RISR TERTEE T,

Py TPFLAGS_HAVE_ITER
ZOEy by bInnTouul, WA 7Y 27 MI2iE tp_iter 8L W
tp_iternext 74—V F2HN £7,

Py_TPFLAGS_HAVE_ CLASS
ZOEY P2y FInnTwiu, A 72 =7 +id Python 2.2 DIfETE
EINTWEH72%7 4+ —)VF: tp_methods, tp_members, tp_getset,
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tp_base, tp_dict, tp_descr_get, tp_descr_set, tp_dictoffset,
tp_init,tp_alloc,tp_new,tp_free,tp_is_gc, tp_bases, tp_mro,
tp_cache, tp_subclasses, 8L U tp_weaklist 23H D 7,

Py TPFLAGS_HEAPTYPE
A7V 27 AR =TI AR IVMRINIGHEICEY FENDE Y b
TY, A7 27 FPARRE =TI X B VBRI NI GE. A VATV AD
ob_type 74—V FIEMA T 27 P NDEBHREALINET, ZDEA.
Bl A VAV ABRERT ZEICA 7Y 27 F% INCREF L, £ VA%
VAL T 572N DECREF LET (7894 7D A v AY v AT I
INFVA; A VATV AD ob_type T L T3 R721F 53 INCREF & X
X DECREF &1 % 9),

Py_TPFLAGS_BASETYPE
MEZRMDORDIE Y 4 7L L2581y FEINbEY FTT, 2D
Ey b2 T7HGIE, ZORDOY 7Y A4 TIZERTE FHA Java lIZBIT 5
“final” 7 7 AL 7 T A7) F9),

Py TPFLAGS_READY
A 7Y 27 b3 PyType_Ready () THREIHHLINE Ly P3N
Ey bTY,

Py TPFLAGS_READYING
PyType_ Ready () IZX38A 7Y =7 b owi{bLE Iy FINBEY
FT9,

Py TPFLAGS_HAVE_GC

I b BIAR=YarLryay (GC) 2V R—FT3545ICky b
SNBHEYFTT, 2OEY Ry FINTOLIEAE, AV RAF VA
PyObject_GC_New () Zfi>oTHM L. PyObject_GC_Del () ZffioT
WL 2T nid e ) x%A, FFLVLERET BRSEIAXR—-—YIL 73>
ZUIR—KT2ICHNET, ZOEY MEFE/, GC IKBH#HT 27 4 — L F
tp_traverse 8L W tp_clear DA 7P =27 FPHICHEET S Z L %2R
LET; L2L, IN6D7 4 =)L Fld Py _TPFLAGS_HAVE_GC 2327 Y 7T
H Py TPFLAGS_HAVE_RICHCOMPARE 25k v b INTWAEGEITIIFATEL
7,

Py_TPFLAGS_DEFAULT
MA7Y27 P ELXVIEEEBEERORED 74—V FDHFEEDH
MICHE T 22 TOEY M6 R2EY P A7 TY, BHIRTIE, 20
Ey bR 71U TOEY b Py _TPFLAGS_HAVE_GETCHARBUFFER,
Py_TPFLAGS_HAVE_SEQUENCE_IN, Py_TPFLAGS_HAVE_INPLACEOPS,

Py_TPFLAGS_HAVE_RICHCOMPARE, Py_TPFLAGS_HAVE_WEAKREFS,
Py_TPFLAGS_HAVE_ITER, 8 X (' Py_TPFLAGS_HAVE_CLASS 23A DT>
£ 7,
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char* PyTypeObject.tp_doc
F7arvD74—NVETY, KA ¥ T, TORA 7Y 27 D docstring & 5- 2
%5 NUL i S 7 COXTHN 2R L £9, ZOERBMA 7Y =27 F ERDA v
FVAILEBITA __doc__ J@EELTRAINET,

Y774 F1EZD7 41— NV 2K UERA .,

DTD=>D7 44— FiX, Py TPFLAGS_HAVE_RICHCOMPARE 777 Ew F23t v
FENTOLEAICORFHEL ET,

traverseproc PyTypeObject .tp_traverse
AT avDT7 4 —NVETY, RA VI T, AXN=2avL78DdD L 7/N—%
JVEHEL (traversal function) #¥§ L £ 9, Py_TPFLAGS_HAVE_GC %3ty I T\
L2EEICDOAMHILE T, Python DAR—Y aL 7y a vy ORHAICEIT 251X
BRZBRANR—YILI7Y3vEYR—rTBIZHD £T,

tp_traverse R’ A Y F Ik, AXR—=YaL 7 ¥PERSHEZ BT 57-012ffib
NFET, tp_traverse FABMOMAIN LTI, f VAIVADEA LV NDIH B
Python 4 772 = 7 IR L CTpry vISIT() ZMUOHELET, HlZIX, ROa—F
¥ thread #AREY 22—V D local_traverse () BEEIZR D £7:

static int
local_traverse (localobject xself, visitproc visit, wvoid *arg)

{
Py_VISIT (self->args);

(
Py_VISIT (self->kw);
Py_VISIT (self->dict);
return 0;

}

Py VISIT () DMERSIRICEIZBNDHE AV NIEFHERNHINTWS Z LI
HEHLTLZE W, self->key AN H D T, Z4d NULL %> Python 3L
FHN DT, IHRSBO—HIcHE I Edd ) FHA,

=T, AUADBERZEO ISR DELVL EHA>THTH, 73y ZHITE ]
L72WEEDBH L0 LN\ DT, goc BY 2— )LD get_reference () BIE
FEERSIIC L DGR A VN BIRL £7,

Py_VISIT () & local_traverse () D visit & arg & \»I) R FE > 7H4HTDEIEL
ZROZEZERLET,

CD74—1V KX tp_clear B XU Py TPFLAGS HAVE GC 7 7 7
Ey b & —fBIcAINE T 7 2 7 ¥E¥v b, tp_traverse, 8LV
tp_clear DENRY 7 ¥ 4 7 T&TXRIZR->TEDN, D2V 7¥A4 7T
Py_TPFLAGS_HAVE_RICHCOMPARE 7 77 EY Fdty F INTWLEHAHIT,
HES A T ofiz kAL £9,

inquiry PyTypeObject .tp_clear
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X7 avDI4—IVETT, KL VI T, AR=2aL 7 7IcBI3HEBEK
(clear function) Zf§ L £ 9, Py_TPFLAGS_HAVE_GC 2%k » F SN TV EEEIZD
AEbitE 7,

tp_clear X Y EHEUX GC IR 7EER L T3 I 2 OIFERSIRZ T 7012
HuoinEd, AT LHNDETD tp_clear BRI X > T, £ TOMWERSIHEZ M
BLZTN0E R F¥A, GRE: H5MDtp_clear ZHEEL K THLETOE
BRESEMIPIETZ 2D THIUTFERE L 2 THRW) 2 & THilfic, s LA
L CONEDPZIDDH 5D THNIE, tp_clear BAEZERMET Z2XRETT, Hi
ZIWE, 7N tp_clear ZFHEL FHA, ¥R s, ¥ 7N THRKI N
TEERSHHB AR O 5 Z EIZ W5 TT, L7edi> T, ¥ 7NWVPNDOR tp_clear
B 7-b03, # 7V 2 G0 EARTGRSIMO MR TZ 2 08035 D £9, ZEfl
HUZHIZ Z ETlXiEH D YA, tp_clear DIFEEREIT 2 RWHEFIZD > %1
HhFEHA,

tp_clear DFEHIZ, RDFEED L HIZ, A VAZ VAD (Python F 7Y =7 )
AUNIINT 2B EETT, AU TE3RA V¥ A% NULLIC2 Y 95
NZETT:

static int
local_clear(localobject xself)

{
Py_CLEAR (self->key);
Py_CLEAR (self->args);
Py_CLEAR (self->kw);
Py_CLEAR (self->dict);
return 0;

}

SO ) TIZFTY 7 — b RDT, Py CLEAR() =270 Z{#HIRETT: KA ¥
ZNULLIZkY b$5FT, 204727 bSO+ 2T 70X LT
EWITERFA, ATV DT 7 IRV ETBE, ZOF 7V 27 FDBEEIN
2pb LY, (204 7Y =7 MBEMN T o7 74 F 74 Y, 555D a—
Ny 712K DY EED Python 2 — FOFEfT 2 ELBAMIT RN ETIN DD
LB W»5TY, bLZIivoka—FBHEYself 22T 22 L3HUL. T
TIFF> T A 7P 27 FADRA Y FIE NULL IZ7%>T 05D T, self 13HTH
LTt 7P 27 b 20 9HATERNI 2R TEE T, Py_CLEAR() *
IR ZDFE B ZeRARTHEHITLET,

tp_clear BABDOHEHMWIISIHA Y7 v b 219 2 2 L %2 DT, Python LFF%
Python 248D X 9 72, JEBRSIRICZR D 272 0A 7P 27 b2 27 ) 735081k H D
F¥A, ., EBOMEA 727 227735591, tp_dealloc B
WS tp_clear BABZFATT 2 X H 12T 5 L FHENIHEKTT,

Python DA R—y aL 7 ¥ a v OiEfAIC OB TOFEMIZ, BERSEAXR—T0
L7>a>vaYiR—hd3I12HD £7,
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D 74—V FIE tp_traverse ¥ XU Py TPFLAGS_HAVE GC 7 7
JEybhE—HICHAKINET: 77 7EvYF tp_traverse, 8L
tp_clear DENY 754 7/ TLEL£TEXRIZHZ->TEDND, MDYV 784 7T
Py_TPFLAGS_HAVE_RICHCOMPARE 7 7 7 Ew bty FINTWBEAIC,
HIRS A 7o iz AL £9,

richcmpfunc PyTypeObject .tp_richcompare

F 7 ard7 4 —)v T, HRRIEEI%L (rich comparison function) Z 5§ 9H A ~ %
T, RERIIREIZ D> 7% F ¥ 1 PyObject *tp_richcompare (PyObject
xa, PyObject xb, int op) TT,

C OB, HEBHRERZIRTRETT, (FHliE Py_True 2> Py_False TT, )
BPARERDEA L, Py_NotImplemented #. ZNUND LT —0FAEL 728
I RERZ 2y B LT NULL ZRRIRIERD A,

J—h: RONZFEHEOHELZ 1T 23EE (B 21X, == & 1= DW[EET < R 3R
AJRE) M2 F24E L 72 WiGE . JRIRHEBY B CIE#: TypeError ZIRL £,

D7 4=Vl tp_compare 8L W tp_hash EHITH 787 4 FITAINE T
Thbb, ¥ 754 7D tp_compare, tp_richcompare 8 & O tp_hash »34k
\Z NULL D56, 784 TI3HE S A 756 tp_compare, tp_richcompare,
tp_hash D=2% —fHIZHAL £7°,

tp_richcompare 8 LW PyObject_RichCompare () BAEDE =518z fH 9
TeODERE LTI T PERINT XY

E 533

Py LT | <

Py_LE | <=

Py_EQ | ==

Py_NE | !=

Py_GT | >

Py_GE | >=

RD7 4 =)V FlE, Py TPFLAGS_HAVE_WEAKREFS 777 Ev b2k y FINTWn5
ICDOHFEL 7

Bt

long PyTypeObject .tp_weaklistoffset

MDA VAT VY AVRHE WA LESES, 2O74— L FEX¥r L) b RER
B, A VA VAKMEBRICET25HSRY A TFOREZRTA 72y
FBADET (GC NI BHIZLGAICRBEHLET), o4 7y FMMilZ
PyObject_ClearWeakRefs () 8 XU PyWeakref « () BEDIHHL £3, A
VALYV ARGEMRIZIE, NULL (@b S 7z pyobject « D 7 4 —IL FH3A-
TuRIFIUIZR D F5A,

D7 4=V F% tp_weaklist EIRFALZVWEIITLTLZI WV tp_weaklist
3A 7Y 27 P HEDOESIY 2 F O TT,
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V784 7EID7 4 =)V FZMAL £ 325, LTOEAIDS 5 DTHATL I
W, Y7L I ZDA Ty MR A —NRNFTA FTEET; /EoT, 7947
TIXFSIEY A N DOSCHEDBIEIR Y 4 T L3R 25603H 0 3, VA FDOJHIZ
Il tp_weaklistoffset TP SIETHDT, ZDI EIFMEICIZZR S Wik
3T,

class TCTERINTIZ  slots  HEWEL L, 2ORKY A 7555
HAJRE TR WG, Z20MZ S AJREIC T 212352 2 F OSLiHZ £ T A
0y FEA VAT VAT=I VLA T MEGHRIGEML, Ay FOF 7y bR
tp_weaklistoffset IZKEL T,

Bl  slots. BHEWIZ  weakref  EWVIHZHIOATY B AST\5E;
G Ay MMEZOBIDA VA AICBITAESEY A Mo EZET Aa v b
%D, Aay FDOA 7y FOBIOD tp_weaklistoffset ICAD T,

Bl  slots  EHEIL  weakref  EWWIHZDAT Y FDA-S TR WIEGA.
ZOMIIHEE Y 4 75 tp_weaklistoffset ZHAL £7,

RD_DODT 4 =)L FlE, Py_TPFLAGS_HAVE_ITER 777 Evw b2ty FINTW
2EEICDORIELET,

getiterfunc PyTypeObject.tp_iter
FTavDERT, ZDA TP 27 DA TL—FZIRTEAE~NDRA v & TT,
COMEBHFET S Z L3, BE OO VATV ANA T L — ABTH B Z &
ZRLTOVET, (LL, =7 Y RZZOBBERZLTHA4 T L — FHETT
L. [HRAZANT SGADA Y AY Y AIE __iter. () AV v FZEZL Tz
THZDEZFF>TwEY)

ZDOBIEUE PyObject_GetIter () EMUT 72 F ¥ 2Ri>oTWLE T,
P74 TIETDT7 4=V FRMEAL £7,

iternextfunc PyTypeObject .tp_iternext

X7 avDT74—=NVET, A TL—FICBVTROEZEZ R TEBAD KA v ¥
T, A TVL—FYDEENRL %D L, ZOBBUL NULL %R Uz h £
Ao StopIteration FIFMHIFHELTH LA THRVTT, 207 —23
AL LED, NULLZBRIZRTFNELRD A, TO74 =V F03H b L,
WIDMMDA VAT VAP TL—FTHDLIERZRLET (L, HRZ AL
DA VAZVATIE, Tc&Znext () XYy FRERIN TR THHFICIDOHN
BzrioTWwET),

ATL—=FRTIE, tp_iter BAIBDERL TR TFIUIE ST, tp_iter 1T T
7 A TV—F A VAT VAT RN ATL—F AV AY V AAKZREI LRI
DEHA,

ZOBEBDY 7% F vlEPylter Next () ERLTTY,
Y774 7NEZDT7 4 =V AL £,
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RD tp_weaklist FTHDT7 4 —)LFiE, Py TPFLAGS_HAVE_CLASS 777 Ew b
ey FENTOLIEAICOAEEL £7,

struct PyMethodDef* PyTypeObject .tp_methods

F7arvdD7 4 —NVETYT, FA ¥ T, TOMDIER (regular) DXV v F2E
S LT3 pyMethodDef WG 570 %5, NULL T S L7 5N 22 id5 % 15
L ij‘o

B DKHEFE T LWL, AV Y FTAZY YD A>Ty b)) BHEEE (TR
tp_dict ) IEMI N E T,

PTIATIZZD7 4 =V FEMALFHA (XYY FIRIHED X A = X L THE&
INTVET),

struct PyMemberDef* PyTypeObject . tp_members

ATavD74—NVETY, KA VF T, BOIER (regular) DT —F X X (74—
LWREELONZRY b)) ZEHEL T3 PyMemberDef BiEE2» 6 7% %5, NULL T
i S N7 E S BCA 2 HE L £ 9

MADKEHEET LWL, AVANTFRAZYTIDA-LI Y Y BHEE (Fio
tp_dict Z) IEMINE T,

YT TIZZDT7 4 =V FEHEL FEA (X 2NEHIED X 5 = X L THEK X
NTHED),

struct PyGetSetDef* PyTypeObject .tp_getset

F7TavDT 4 —IVFETT, FAVFT, 4 VA ADOHEHJEM: (computed at-
tribute) Z'HJ L T\ % PyGetSetDef Mififh2 6 7% %5, NULL T S L7z 5RHN
sz L 7,

FEAlDEEEZ T LT, getset TAZ Y T I D A>Ty M) BHEEHE (FTido
tp_dict ZI) IGEMINE T,

PTIL7IEZDT7 44—V F2HEL A GEHBEEEIMED X 5 = X L CHkK
INTVETD),

Docs for PyGetSetDef (XXX belong elsewhere):

typedef PyObject =« (x getter) (PyObject x, wvoid x);
typedef int (xsetter) (PyObject x, PyObject x, wvoid x);

typedef struct PyGetSetDef {

char *name; /+ @ </

getter get; /+ JBED get ZITH C BB </
setter set; /x BHED set 2179 c B +/
char xdoc; /x X7 avd docstring +/

void xclosure; /+ A 7> avdD get/set BEEHBEIMT—% </
} PyGetSetDef;

PyTypeObject* PyTypeObject .tp_base
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F7avdD7 4=V KT, XA 5T, BIBT 2 7 v 7 4 2K T 21K
G TNDERL VI TT, ZDT7 4=V FDL )L TIE, HfE&K (single inheritance)
PUBYR=—FZINTET, ZEMPKIIX Y YA TORENH LI Xk 281758 4
TPz FOERELEELET,

B7DEITTI) V794 732D 7 4=V FEMALELA, LL, 2D7
4= FDFT 74 MMHIZ (Python 71 7 7 <% object Bl & L THISTW3)
&PyBaseObject_Type 127D £,

PyObject* PyTypeObject .tp_dict
WOFEEF T PyType_Ready () IZL2TIZD 74—V FiIZIOSNET,

D74 —)VFIFEH, PyType Ready () ZM-OHITHETIC NULL I##I{L L T
BEDPRIIRD EFRA; DI, BoWEED A - 7-FEETHIHEL TEW T
PEVERA, PyType Ready () D2 O E 00T % &, BoF7- )@t
% ZOREEIEMTE DI, B (_add_ () D&k %) A— o — FHHEE
ThWEEZITTY,

YT IATIZID7 4=V FZMAL FHA DS, CORFENTERINTVSE
PIZERZ A DAL THREARZINE D),

descrgetfunc PyTypeObject.tp_descr_get
AT avD7 4=V ETY, FA VI T, “TRAZY TS get” 2L 7,

B DY 732 F v 3RO EBD T,

PyObject * tp_descr_get (PyObject xself, PyObject *obj, PyObject x*type);
XXX blah, blah.
PTIALTIEIDT 4 = Rkl £7,

descrsetfunc PyTypeObject .tp_descr_set
ATLarD74—NVETE, FAVFT, “TRAZYTY set” 2R L £7,

BB DY 7% F v IZRDEEDH TT,

int tp_descr_set (PyObject xself, PyObject xobj, PyObject =*value);
PTIALTEIDT7 4 =V FZKL £7,
XXX blah, blah.

long PyTypeObject.tp_dictoffset
DA VARG VRIZA VAR VABEBD A TFEEDRH 556, D74 =L
FEXuDMEIcR ), DA v AY VAT —IREEHRICE T 54 v A Y v ALHEES
NDLA 7y FBADET, DA 71y MilX PyObject _GenericGetAttr ()
DIMEE J,
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ZD7 4= F%tp_dict LIRALABVWTSZ SV tp_dict BHA 7Y =7 b
HiRDJEMED 72 ) DEEETT,

ZDT7 4= FOMENEXa Xk KE UL, EHIEA v A Y v ZAEERDRTED & D
F7%y b EELIT, HBER L DNITFIUL, 4V AY v AREERD KED S
DA77y b EERLET, ADL 7Ly F &) 2R MIHHKNE S 2L DT, 4
VARY v ARGERICAIE R DS #%5&%@&@3«%1? Bl 21X, str %
tuple DY 774 7T A v A Y v AFFHEZBINT 25812, ADLF 7€y b %
@mi?ou@%m\%&Kﬁ$#%$®j7/17FV477} GFEFNT0i
{TdH, tp_basicsize 74 — /)L FIZBMINLHELZEZE IR ITNIERS
BRODTHEREL LIV, R VI T A X344 DY AT LTI, BEEERD
BREBERICHENESIN TS I L 2R THA, tp_dictoffset Z -4 I L7&T
UL D XA,

tp_dictoffset BEDLEH, A VAY VY AIBITLFHEBEORED LT 7y b ik
Dok 5lc L GEHEINE 7

dictoffset = tp_basicsize + abs(ob_size)*tp_itemsize + tp_dictoffset
if dictoffset is not aligned on sizeof (void~x) :
round up to sizeof (voidx)

ZZ T, tp_basicsize,tp_itemsize 8L tp_dictoffset 3MA 7T =
7o) HE N, ob_size lFA Y AY VALY I NE T, BREBUILT
T2 AUE T 5 DIC ob_size DR HZE) 7O, ob_size \FfIHEZfEVE T,
(COFEZHDTTITINEITF > H D F¥A; _PyObject_GetDictPtr ()
BT NET, )

#7&4?@:@74—»P%%ﬁtiﬁﬁ DN OBAIDH 5 D THATL 2 &
o W79 A T7IEZDA 7y Mz A —NR"F7A FTEET; E->T, ¥ 7947
iﬁ$®ﬁ7%/b@ﬁf&%?&@%&%%A#%bi?oﬁ%«@ﬁ7%v
FHIZ tp_dictoffset TN BIETHDT, DI LIFRTEICIZZR S RWIET
<7,

class XTCTERBINTIZ _ slots. HEMPBL, POREEYA 7OLTICA
VARY VU ABKEEEDI I OIGE, HEDOAR Y FEA VA VAT—=YL AT
MERIEML, Any bOA 7%y b% tp_dictoffset WEXEL £,

class X CTEEINLMIZ  slots  HEBRD L2556, CORIIRIESY 4 7
5 tp_dictoffset ZMAL X7,

(__dict__ EWIHAHIDABY b% _ slots_ HFIBEMLTH, HfFEE
DoFIFBRSNT, PIRELZHSZ TR D 3, Lidwvwiz, TRk
__weakref DX IHITEMINZIZTTT, )

initproc PyTypeObject .tp_init
A7 avD7 4=V ETY, KA VT, AV RY v AL ZHEL 9.,

SO 7 AICEBITS __init_ () XYy PRI LET,  dinit_ ()
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EFBR. __init_ () ZMOHIFTIKAVAY VY AZERTEE T, T,
__dnit_ () ZEHENPOHLTA YAY Y AOHPHKLL TE F 7,

B> 7% F v 1

int tp_init (PyObject *self, PyObject xargs, PyObject xkwds)

<7,

self SI1EUIWIALT 24 Y AF 2V ATT; args 8L kwds 5180U%. __init_ ()
ZMEOCH T EBOEIETBE X O —7 — FEETT,

tp_init BABD 7 4 — )V RS NULL T\ WG, BIOMEOH L T¥hiicf v 28 v
A% T DRI, BD tp_new 34 Y AY Y AZIR L 728212 tp_init DO
INET, tp_newBTLDMDY 78 4 7 ThwiloMZ2IRTEA, tp_init X
MO EINFE YA tp_new BILDTIDY 77 4 TDA VA v A %R
Y74 TDtp_init DIFOH I E T, (VERSION NOTE: Z ZIZED»NTW 5
N%5 1%, Python 2.2.1 ARFTOHEIEIZEIT 52 b DT, Python2.2 TlE, tp_init
& NULL T \WBRD tp_new 23R TE2THA 7Y 27 MR L THICHFOHI N
¥ 7, )not NULL.)

Y7L TEZD7 4=V AL F7,

allocfunc PyTypeObject.tp_alloc
AT arvD74—=NVETY, RA VI T, A VRAY Y ZADAE Y MERBEIBZHEL
9,

B DS 7 2F v I3

PyObject *tp_alloc (PyTypeObject xself, Py_ssize_t nitems)

<7,

COMBOHNE, XEVERZ X)WL o oHT 22 LIt £9, C
DRIEIE, A Y A Y VY ZAHDOWERY A4 X2 Fb | @Yo N4 FEIlsn, ¥na
THIHbZ 4, 7272 L ob_refent % 112k Y F I, ob_type 3G (type
argument) It v FINTWVWBE LI R AT 7Ry 7 2RI IERD FHA, D
tp_itemsize BB THRWEGES, 7Y 27 D ob_size 7 4 — IV NI nitems
Wb S ., RS NE A EY 7ry VDEZ L tp_basicsize + nitems
+tp_itemsize % sizeof (voidx) DIEFBTHNOZAMHICZ K 5139 TT; 2Nl
DA, nitems DEHIZFEOLNT, X €) 70y 7DEZIIE tp_basicsize Il 5
39C9,

COBEEA VAT AP LOD EOWFRIZH | SBIITA B YR EZ T 5854
TIZfioTERD FHA; 29 LI tp_new TIrbE D A,

Y 784 712D 7 4 =)V FZARL 925, 807y 754 7 (class X
THERTE2Y 754 7)) OGEIFRAL F8A, BEDGAE. 2D7 4 —ILFIXHE
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IZ PyType_GenericAlloc () IZky F I, HHED & — 7 | X € ) HECRIEEE -
millINE g, HCERTIHMOLGETYH., PyType_GenericAlloc () %
BLET,

newfunc PyTypeObject .tp_new
AT avD74—NVEFETY, RA VI T, A VAPV AERB%EZEL £7,

D74 —)IVEBNULL ZHEL T 38T, BZ2EOH L THRA VAT VA
ZERTEEFA; 2H) LEBTIR, 8Z6L 7727 VIO LI I, f VR
Y ABERRT MDD HEDRH B 13T T,

B D> 72 F v i

PyObject *tp_new (PyTypeObject =xsubtype, PyObject =xargs, PyObject xkwds)

TY,

518 subtype (ZHEKT 24 7Y =7 b ORITT; args 8 L O kwds 5180Ux, B2 IEN
M9 & EDEETEE L VOF—T7—=F58TT, ¥ 754 713 tp_new BIEZ O
HE E SICHIRIEEiE VI DITTIERVDTHEREL TLEE W, tp_new B
ZIEOVHIS & Fcfili 5 B (L MEIRTIE R W) 784 7D v dH ) £7,

tp_new BIET subtype->tp_alloc (subtype, nitems) ZMIFOHLTA 7
Y7 bDORAE) SRR L, L TALICREEE SNDUBZ T EITWET,
AL 72 DREDIR L7220 LTHRMED 2 WEIHLARIE tp_init Y F 7 NICE
EL BT 8 A, IS W) L BHEARLZMOSE, Wiz eT
tp_new TIT\, Z2HEAELRMOLGEIZIZEA EDOFIALZ tp_init IZH[TARE
<9,

Y74 7NEZDT7 4=V FEMPALET, #I4E LT, tp_base »3 NULL >
&PyBaseObject_Type X% > T 2EHNZAITIIMA L ¥ A, BEIMHIFIC
o T DI, [HADILERMAS Python 2.2 TY ¥ 7 I/ & IO L AJRE
TPz PRV EICT OO PHEETT,

destructor PyTypeObject .tp_free
AT arvD74—NVETY, FA VI T AVAF Y ZADAEY RIS ZHEL
E

COBBDT V2 F 3P LEBEINTVWE T Python 22 B LN 221 T, ¥ 7
% F ¥ ¥ destructor

void tp_free (PyObject x)

TL7:%% Python 2.3 DIETIE, 7 %F ¥ I3 freefunc:

void tp_free(void ~)

W7o TWnET,
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MFDN=—yary it H#a%od s P MiEIE _PyObject_Del T,
_PyObject_Del D E#F!E Python 2.3 THEHUNIIXIETE 2 LHIEHINFE
L7,

Y 754 7NE D7 4 — IV F2fAL £ 923, @it 781 7 (class X
THERT 2V 794 7) OLEEIFMAL FXA; BEDEAH. 2D7 14—V FITiE
PyType_GenericAlloc () & Py _TPFLAGS_HAVE_GC 7 7 7'E v ks DEIZHIG
IEZDIZSEIDLLXEY MR Yy FINET,

inquiry PyTypeObject .tp_is_gc
A7avD7 4 —IVETY, FAVFT, AN=—vaLrypoitisnsB
Beml £,

HR=PaL 78, A 7227 bBHR=2 L U TPEENRED &9 2% 51 5 265
BHHET, INzHBITIE, BEEEA 727 FOMD tp_flags 74—V F
ZFH T, Py TPFLAGS HAVE GC 777 Evw bZHFRZEZITFTHHTY, LL,
R 720 A D MECR E BN X E VHERDNE L > T b4 Y AY v Az KD X ) kil
. BN A B VRSN A VAY Y AIZNETE E A, 29 LEETIE, C
D7 4=V ZERL R TUIR D A, BB A v 27 v AT HE
DBAITIF 1 2, WEREOEAICIZ 0 RS RIERD F¥A, Y7 2F vl

int tp_is_gc (PyObject =xself)

<7,

(EED &9 Woflix, BIA 7Y =7 FAKRTT, X¥ 54 7 pyType_Type IE,
D X)) MERDERN DB 2 XA T 2 7-:DIC 2 OB E EEL TWET, )

V784 7NEIDT7 4 =) F2fAL £9, (VERSION NOTE: Python 2.2 Tl, Z
D7 4=V FIFMARINELATLR, 221 ED =Y a v oiiiRI NS &
D E L)

PyObject* PyTypeObject .tp_bases
IR 6% 585 7VTT,

class XTHERINZ TV TADGEZIDT7 4 —ILEDREy FENET, BIVICESR
SNTVLAEIDEGAEICIE, D74 —)VFIENULLIZKEYD £9°,

D74 =) FRIFEERINTELA,

PyObject* PyTypeObject .tp_mro
HIE 7 7 A Z R LIZEADPASTWE Y 7V TT, £S5 AKD S
XL ED., object TEDHH T, XV v FEPIE (Method Resolution Order) DI
ATV E T,

D74 =V FIFHAINETA; 74—V FDfHIZ PyType Ready () THEMGH
AINnxd,
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PyObject* PyTypeObject .tp_cache
RSN TVuERA, MRS NEEA, WETHHT 22072 FDbDTY,

PyObject* PyTypeObject .tp_subclasses
Y77 7ANDESHP S5 A TY, MARINELA, WITHEHT 270
RO HDTT,

PyObject* PyTypeObject .tp_weaklist
COMA 7Y 27 MW 259556742 X P DSRIHTYT,

BOD7 44— Fix, BRET A MO~ 2710 TH 5 COUNT_ALLOCS MEHRINTW 3
BEoAMHTE, WETHEAT 2207210050 TT, ZNH6D7 4 —)LFIZDOWnT
Ll 2 DIFHIZERED 72D TT, 3794 713 INoD7 4 — L FEKL FHA,

Py_ssize_t PyTypeObject .tp_allocs
A E VRO T,

Py_ssize_t PyTypeObject.tp_frees
A Y RILDIETY,

Py_ssize_t PyTypeObject.tp_maxalloc
[FAIRFIC X E VMR TZ 2IRARA 7 =7 FETY,

PyTypeObject* PyTypeObject .tp_next
tp_allocs 74—V FEBIEXRD, (VY7 YRFD)RDHA 7Y 27 F 2T
FA 5 TY,

¥7:. Python DA R—=yaL 7 a T, tp_dealloc WU TDIIA 7Y 27 b %
B LA LY FETTIERL, D Python ALy F2b Lt v I bR
LTI, (7Y 27 b DERZRO—EDOGE. (EEOAL Y FOATRX—yaL s
avilkoTHIREINTL X )b LitEHA), Python APL 2> 5 AU, tp_dealloc
ZIECHT ALY FlgZ7ae— LA % 7Y ¥ 1y 7 (GIL: Global Interpreter Lock) % 1
F920T, TNFTETIIHD A, L2LEd5, HilREnk)ELTwsr 47
PV PWMASHDCRCr+ 74 77 VHRDA 7Y =7 2 HIRT 2854, tp_dealloc
ZIOCHT ALY FOF 7227 F2HIRT 2 28T, 7477 VDHREL T 255
DPOBKNGER L Wk ) Ik z2 1T 208350 £,

104 BfEA 7Y =7 NEER

PyNumberMethods
JRIRMICEAERL 7’0 b a2 92T 2 72 DIl 2 BIBHEE~ND R A v ¥ 2R FFT
57D I ibN ZREERTT, LTOIEREAETRTOREE HEXLTO NI
(number protocol) T I N TV 2R LHTOREED SFIH I E T,

PUT 3G DER T,
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typedef struct
binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc
ternaryfun
unaryfunc
unaryfunc
unaryfunc
inquiry nb
unaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc
coercion n
unaryfunc
unaryfunc
unaryfunc
unaryfunc
unaryfunc

/+ Added i
binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc
ternaryfun
binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

/+ Added i
binaryfunc
binaryfunc
binaryfunc
binaryfunc

/* Added i
unaryfunc

{

nb_add;
nb_subtract;
nb_multiply;
nb_divide;
nb_remainder;
nb_divmod;

c nb_power;
nb_negative;
nb_positive;
nb_absolute;

_Nonzero; /+ Used by PyObject_IsTrue

nb_invert;
nb_lshift;
nb_rshift;
nb_and;
nb_xor;
nb_or;

b_coerce; /# Used by the coerce () function

nb_int;
nb_long;
nb_float;
nb_oct;
nb_hex;

n release 2.0 */
nb_inplace_add;
nb_inplace_subtract;
nb_inplace_multiply;
nb_inplace_divide;
nb_inplace_remainder;

c nb_inplace_power;
nb_inplace_1lshift;
nb_inplace_rshift;
nb_inplace_and;
nb_inplace_xor;
nb_inplace_or;

n release 2.2 #*/
nb_floor_divide;
nb_true_divide;
nb_inplace_floor_divide;
nb_inplace_true_divide;

n release 2.5 x/
nb_index;

*/

} PyNumberMethods;

2RIE X35 BDBAIZ, Py_TPFLAGS_CHECKTYPES 7 7 712Xk - Tk, #i %

MO BEZITE b LLEEA,

104. BEA TV 7 MEEEK
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e Py_TPFLAGS_CHECKTYPES 2%ty b INLTWLZRWEE, BIRDORIEA 7Y =7
FORITH D Z EDRAEINF T, MO LN nb_coerce X YN THREINT
WBRIREI A Yy FEFOH LTI Z AT 2505 D £7,

coercion PyNumberMethods .nb_coerce
ZDOBHEUZ PyNumber CoercekEx () 26HHIN., ALY 7 +F v %2Fib
£9, BMDGIBIZERINIMDOA 7Y 27 F 2T R A v Thithid
DERA, @D “KREL MADLH I THIUE, ZORBIIRA v 5
ZEMPBEDOA T 27 P ANDH L OSRANEZIRZ T, 0 ZiIRL £7, £
BTERVAEL, ZOFKIZ 1 ZEL 7, =7 —PRERNEHIZ, -1
ZiRLET,

e Py TPFLAGS_CHECKIYPES 777 h3k v b T EEA. 251 5E L3545
BIEUI TR TDOART VY FOMZF =7 L, MBELZW 2O ITUI %) FXEA,
BBl EDL, ARTFVFDIBIDIFERL T AROLDTY) JiUIHEREIN
7:773T¥, Python 3.0 TIFAVEMNIZF7ERITHL Y BRO LTV X 7,

B 2ol Fd X7 v FITH L TEREDINERI N T RGEIE, 25188 L O 3 51480
Py_NotImplemented ZRI & IJNIL% D F¥A, ZOMDL T —D3FA L 25G1%.
st 2 3E LT NULL ZI RS Bk D XA,

105 Yy 7RATI 7 MEER

PyMappingMethods
LRI T~y 7R 70 b a2 RS 570 I ibN 2 BBHEAND R A v 8 2 0RF;
270N IWEAERTT, LTD32DA YN NZ2R>TwE T,

lenfunc PyMappingMethods.mp_length
Z DRI PyMapping Length ()  PyObject_Size () 26HHI N, 21
SLRICY 72 F ¥ 2> TwET, A7V 27 FBRERINTRI 2R EWY
B, ZOAR Y MEINULLICRESNSL 203D D £7,

binaryfunc PyMappingMethods .mp_subscript
ZDOBIEIE PyObject_GetItem() 2HFMHAIN, AL 7 2F v 2F>oT0nZE
T, ZOAR Y MI PyMapping Check () 231 ZiRT 7 DIZIZHET, 9 Th
\FHUX NULL D605 0 £,

objobjargproc PyMappingMethods .mp_ass_subscript
CORBUE pyobiect_setItem () 2oMHIN, AL 72 F v 2F>oTwE
T, bLIDARY FWNULL %S, ZOX 7Y 27 ME7 A4 T LDORAZ Y E—
FLEEA,

198 #£10. A7 U FEEYR—N (object implementation support)



The Python/C API, ') ') —X 2.6.2

10.6 >—U Y AATI U MEEWR

PySequenceMethods
JRRE Ty = v 270t alz98Ed 3 0Icfibn 2 BBI~DO XA v 5 %
REFT 2 7 DIl ZHHER T,

lenfunc PySequenceMethods.sq length
ZDREZ PySequence_Size () ¥ PyObject_Size () 2o AHI N, 25
LR 72 F ¥ 2o TwET,

binaryfunc PySequenceMethods.sq concat
ZDBABIX PySequence_Concat () 26FHIN, WL 7%+ F v Z2Fo>Tw»
7, ¥/, +HED2»S D, tp_as_number.nb_add Au v MZ X 3 EMEMNE
AL EICHHINET,

ssizeargfunc PySequenceMethods.sq repeat
DB PySsequence_Repeat () 226fHI N, ALY 72 F v Z2HfoTw»
¥9, £/, «#HEPS S, tp_as_number.nb_mul AT v b X SEfEFER
ZlL7cd EITFIHINE T,

ssizeargfunc PySequenceMethods.sq item
Z DB Pysequence_GetItem () 26MHAIN, ALY 72 F ¥ Z2F->Tw»
¥9, 2DAR Y MIPySequence Check () 231 ZiRT72DICIFH D 2 iF X
%67, ZNDNDOYGEIE NULL OFREED S D £,

BDAL YTy 7 RAIRDE I INET: sq_length Aa vy FHMEHD 5T
U, 202 OHL T =T v ADEID»SIEDA Ty 7 A%GHE L, sqg_item
WKL ET, sq _length X NULL DE&E, A VT v 7 A3Z D% £ 2 ORI
EInxd,

ssizeobjargproc PySequenceMethods.sq ass_item
Z DB Pysequence_SetItem () 26MHIN, ALY 72 F ¥ Z2F->Tw»
£9, DAy FEA TV 27 PPBERORAZY R —F L T0RWEEIZNULL
b LNEREA,

objobjproc PySequenceMethods.sq contains
Z D% Pysequence_Contains () 268HI N, WU 7% F %2 K>T
WET, ZDAu vy MEINULL DEERH Y, Z D PySequence_Contains ()
FZ VTN T2 A7V 27 b eEODTFLETY— v AZ2KRIL £7,

binaryfunc PySequenceMethods.sq inplace_concat
ZDBH%UIZ PySequence_InPlaceConcat () 226MHI N, WL 72 F v %
FoTwxd, ZOBBRBRYOA LT Y FZEBIEL TZNZERTRETT,

ssizeargfunc PySequenceMethods.sq _inplace_repeat
Z DRI PySequence _InPlaceRepeat () 26FMHI N, WLy 7 +F v %
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FioTwxd, ZOBBIRRMIDART vV FZEIEL TZNEIETNETT,

10.7 /Ny 7 7 A 73 U MEER (buffer object structure)

Ny 774V 7 2—=RF, 54727 FONET—% %D T —4% F ¥ 7 (chunk)
ELTHEZET NV EZNTELSFAHTELZLIICLET, KF X 7 IERA VT /7%
EDPoR2X7THELET, Frv 77 X1 (segment) EMEITIL, X EYHITA
M EINS DD EEINTVET,

N 774 v 7x2—A2FHTES LI Ll Lt TPz bTIE,
PyTypeObiject MG D tp_as_buffer X ¥ % NULL 2L 7% Tk 4
ho MIHTE2 L9I2T3854A. tp_as_buffer I PyBufferProcs Mk %z 5
XD FEA,

J =k PyTypeObject MEEMAEK D tp_flags XA XDz 0 THAL
Py TPFLAGS DEFAULT IZ L TEBLK I ENETHEETT, 2 DREIT.
PyBufferProcs MG IC bf_getcharbuffer ARy F W A-TW5E I ¢t %
Python 7 v % 4 LIZEA £9, Python Di\»/N— 3 VIZid bf_getcharbuffer X
UNBEELEVDT, HOLIEREY 2 — L 2B L LTV AHLLA—a v
Python £ % 7V I3, ZDAVNADBHEDEIPT AL Tz L)IT 54
EWH 5 DTT,

PyBufferProcs
Ny 7778 b aVOERELERL TOLEEHANDORA V7 2T 5 DI1fiib
NG T,

RHID AT Y b bf_getreadbuffer T. getreadbufferproc BTd, Z
DATy bDBINULL D6y, 7Y =7 MEWNET— 5 DAt Lz R —F L&
Tho 2D L) BHRRIIEE®RD 2O T, FEEZTHIMIEIDRT Yy MMz
O 21ETTTH, FFOH LMITIEIE NULL OfED»E ) D E LA ETRTEARE
<9,

RDAA Y FlE bf_getwritebuffer T, getwritebufferproc MTY, F
T2V PRGNy 77N L CTEEIAAZTIT L 2WESIEIZORey b2
NULLIZTZ %7,

HZDAuy M bf_getsegcount T, getsegcountproc MTT, TDAT v
FEINULL TH>TEBOT, 7327 MWD XY FBA>TwE0%
MO LN Z 572D IicflibitEd, PyString Type ¥ PyBuffer Type
A7 bDOX)BMHAR ATV 2 PICRPE—DR T XAV P L2 ASTOE
A, REDAT Y FlE bf_getcharbuffer T, getcharbufferproc T
T, A7 27 D PyTypeObject MEMHIZE TS tp_flags 7 4 — L FIT,
Py_TPFLAGS_HAVE_GETCHARBUFFER v b7 7 7 W3k vy F INTWLEEHEIC
DH, ZDATY FBFET 52 EICARDET, ZoRry FOMAICIE > T,
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MOV Ll PyType_HasFeature () ZfioTAR Yy FEET 2 i 0UL
O E¥A, 777> TWTH, bf_getcharbuffer I NULLDEE L H
D, NULLIZZA 7Y =27 bONEZ SEY MNXFIE L THHTE R ER2RL
¥9, 2Ry MIAZEEL, A 72027 FONE%E 8 Ey b XFINEH T
ERVEAIHNEEB T2 28D T, BlZIE. A7 =7 b FEEV NS
BT 5 X ICREI NI T LA DS, WOH LD bf_getcharbuffer
ZEST8EY FXFHNELTT—¥ 2O HZ9 32 LHINZEE TS X9
TEET, 2O, NNy 772 “FF A L LTI T &) &R, REW
IZIEANA F YT, LFER—RADONEB R4 7Y = 7 oAl fibiE 7,

J—hk: BUEDORY > Tld, CF (character) 13w )V F A P XXFETHOhEbhnt
FOTVWE I IEbNET, foT. ¥YAANDODNY 77 BNHOXFY 57 %
PO EREPESRVIEIIRD ET,

Py TPFLAGS_HAVE_GETCHARBUFFER
RGP D 7 72 78y F T, bf_getcharbuffer A0 vy FDEEAIDOEIZ 72>
TwbIlEZRLET, TO777Ey Py PENTwRELTH, A7Yx
PNy 7747 2—A%EYR—F LTSI L, bf_getcharbuffer
ARy FNULL TRV I EZRTOITIEDD A,

Py_ssize_t (xgetreadbufferproc) (PyObject *self, Py_ssize_t segment, void

*Eptrptr)
«ptrptr DFDFHAH LAEER NNy 772 T AV FADRAL Vv ZZKELET, 2D
BIBUIBIM 2k LT K <L BT 2551013 -1 2IRSRIE% D £ A, segment
WCETMHIZE T F 72X IEDME T, bf_getsegcount A1y FEIEDINR TR 7 X v
FEEDDBIT/NIBRETRITIUT LD FHA, BIIT2E, €7 AV DY A X
ZIRL, «ptrptr Z2ZDE T AV b RIETHRA VA{EICy PLET,
Py_ssize_t (xgetwritebufferproc) (PyObject *self, Py_ssize_t segment, void

) *¥ptrptr)
A LA Ny 772 T AV P ANDERA V¥ % sptrptr ITIRL, 7 X b

DRI ZHBORVMEE L TELEY, =7 —ICX 20D EI1CIF-1 2 -1 2K
SRR FLA, A7V 27 PDBFOHELEH NNy 77 LY A—FLT0ZRn
B3Il TypeError Z., segment DMEEL R\ 7 XV P2 L T 2 5HEICE
SystemError ZAH L 2 F 41Ul b FHA,

P ize_t t t
yssize_L (xgetsegcountproc) (PyObject *self, Py_ssize_t *lenp)

Ny 7 7ZERTHAEV T AV FOFZIRL £, lenp 23 NULL T \WEE,

ZOBIBDFIELEIRTDR T A Y FDH A X (34 YL DEEHEZ «lenp 2/

LTHRELARTUERD F¥A, ZOBEBIFCH LIZERKBSEonETA,
Py_ssize_t (vgetcharbufferproc) (PyObjeCt *self, Py_ssize_t segment, const

i char **ptrptr) i
X 7 AV segment DAXTY Ny 7 7% ptiptr IZAINL, ZDOY A XAZRLET, T
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T—DLEIZ-1 KL ET,

10.8 EEESBAXR—Y ALY ayvEYR—KT 3

\

Python DEERZIRZ G A R—Y ot aL 7y a v 29 R—= 5123, ot 7
Pz MITEcarvy oA 7Y 2 Micidfboar T rbEARET) LA
7Yz PRI E B9 R — 2T, oA 7P 27 M T 22 EZREEL v
FT7TY MR, BUEPCTFIND & 9 7)) 7 b AR (atomic type) ~NDSWE T & FEE T
L) BMTIE, AR=—YaL 7 ayiZBLTRIINE w7 F—F 2RIt 2
HHEITH D FHA,

av P RMEEZICE.BMA 7P P D tp_flags 74— FIZ
Py_TPFLAGS_HAVE_GC 7 7 7037 < Tld7% 5679, tp_traverse NY F 7 DHE
BERRMEL 2N ) XA, FHETIMOL VAY v AZEHA L 7Y 27 b
IZT5%5, tp_clear DFEIEDLRMEL LU R D £EA,

Py TPFLAGS_HAVE_GC
D777 %%y b LEBIOA 7Y 27 Mk, ZOHISHBERZBANSES L R0
) A, iDL, D77 7%y b LEBOA T2 Veay T )
7V EOET,

aAVFFROa VA LI 2 AU TOOOMANGES L il a ) T8 A

.4 7 =7 b ® X ® VY IZ PyObject_GC_New () E Al
PyObject_ GC_NewVar () THERL 21X b A,

2. ~EfhD Yy T FANDSEBALZLD Ltk 7 4 — L FBe b ni s,
PyObject GC_Track () ZFFOHIRIERD A,

TYPE* PyObject_GC_New (TYPE, PyTypeObject *type)
PyObject_New () WL TWE T A, Py TPFLAGS_HAVE_GC Dty F 3Nk
YT A 7Y =7 PHTY,

TYPE* PyObject_GC_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
PyObject_NewVar () IZITWE A, Py TPFLAGS_HAVE _GC Dk v F I
7eavsr A 7Y PATY, N—=Ya v 25 TEHE: ZOBEIILIETIE size D
B int ZFHLCOWE LA, TOEHEICLD, 64bit VAT LZIEL Y AR—F
T BITIFEIESRIEIC R D £7,

TYPE* PyObject_GC_Resize (TYPE, PyVarObject *op, Py_ssize_t newsize)
PyObject_NewVar () DR L72A 7P 27 FDOXEVZ Y YA AL ET, VY
ARXINTATY 27 P 2IBLET, KT 2% E NULL 2B L £7, N—¥av 25
TEHE: Z ORI DARTIE newsize DU int ZFIHL T L7z, ZOEHEICK
D, 64bit > AT LAZIEL SR — P2 ICBBIENREICRD £,
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void PyObject_GC_Track ( .
PyObject *op)
HR=aL 7B L Tw3aryT7F+3 7927 FOEBIIA TS =7+ op
ZBMLET, A=Y a7 5OEIET 2 EUE TFHIARZO T, BIXRICT
2477 MBI NTWART o LA RA 7Y 27 P ThiFtnudi ) ¢
Ao ZOBEENZ, BHEaAV A7 7Y DRBMIT, tp_traverse NY K7D
BEDRTDT7 4 — )V FDBERMEIZ > R R THFOH I AR D FEA,

void _PyObject_GC_TRACK ( .
PyObject *op)
PyObject_GC_Track () D27 0RTY, JHEEY 2 —WIcflioTEAR D XA,

FfRIC, A 7Y =7 F DX E Y MBBBIED LT O " SOBANCES L 23 h 8 A:

LftoavysrsrzsH L Tws 74—V F %2 & dT 2500,
PyObject_GC_UnTrack () ZFENH I QIXR D FHEA,

2. A7V 27 FDRAEYIE PyObject _GC_Del () THKL ZFHUIZRD ¥ A,

void PyObject_GC_Del (void *op)
PyObject_GC_New () * PyObject_GC_NewVar () 2o THERINIZXAEY
R £7,

void PyObject_GC_UnTrack (void *op)
AR=2aL 7 IPEHL 022y T+A 7027 FOEEDL LA TP 7k op
ZhREL £9, Pyobject_GC_Track () ZFFOH LT, BRELZA 727 M2 H
JEENR L v MGENTE 2D THEREL T 23w, X E Y EREIEL (deallocator,
tp_dealloc NY F7)IX, tp_traverse NV FIBMFEHL TS 74—V F
DTN PENEI NS L) BDEHICA 7Y =27 MR LTI TWilT
X% A,

void _PyObject_GC_UNTRACK
—F¥¥R] - (PyObject *op)

PyObject GC_UnTrack () O<Z0lTT, HEES 2 —Icfli>TiER D ¥
A,

tp_traverse NY F 73U TNTOMRZFOEKE 50— >E L TED T

it isit
int (*visitproc) (PyObject *object, void *arg)

tp_traverse N¥ F 7129 E Y #BH4KL (visitor function) DT, Z DRI
BT RXEL 7Y 27 % object IZ, tp_traverse NY N7 DE=LIE% arg I
LT ENE T, Python D a 7 TIE, AR—YaL 73 a vy DI
DECYHBAEF>THET, 2—FHIMEICE S YR Z EH L LELH 5 & 13
EINTOERA,

tp_traverse NY FZEMFOBRTRITNII R D A

int (*traverseproc
( P ) (PyObject *self, visitproc visit, void *arg)

AVTFA TS 2T b DIOD b 78— )LBIEL (traversal function) T, FHIET
X, self ICEBASTOVWEEA 7Y 27 M LT visit B2 O 174 )

10.8. BIRSB|HAN—Y AL IV 3 VZTR—KrT23 203
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FHA, TDEEZ, visit "NDINFTRXIFAVTFIZADTVEEL TP 27 b e,
DNV F2ICEI NI arg DIETT, visit BIEUT NULL + 72 = 7 + 251 5c

ELTHOH L TEZ D XA, visit BPIEL R DEZIESTHG, =7 —03584 L,
ROz Z2DF FRT LHITICLARITIUERD XA,

tp_traverse NY F 7 OIEZ B $257-:®, Py VISIT() 7 a3
WET, 2D uzfli)icit, tp_traverse ODFEIET, Bl ZE visit BL DV arg & \»
IXETIC L CTE»RIERD FHEA:

void Py_VISIT (

PyObject *o)
Sl8o BL W arg 2> Tvisit 23— NNy 7 ZFOHL £7, visit D’IEL 1 DfH
ZRL7GE, ZOEZZDOEFERLET, 2O 7urzflizld, tp_traverse

NYFIZRBMUTOLHICR) F7:

static int
my_traverse (Noddy =*self, visitproc visit, wvoid xarqg)
{

Py_VISIT (self->foo);

Py_VISIT (self->bar);

return 0O;

}

N—3 3 v 2.4 TEBI.

tp_clear NY F 7 inquiry I T 20, A 7Y 27 FOBEEARBDLAITIE NULL
WL NiEA D £¥ A, NULLif the object is immutable.

int (*inquiry) (

PyObject *self')
EERSHZEM L T2 EBIFL SSMMZREL £, KEAURLEA 7Y 27

N MERSEEZESEER T 5 2 ER L TR VD T, ZOBKZERT 2 HEIZH
DERA, TOAY Y FEMROHLZZBTOA 7Y 27 MdAEIREETRITNUL
BORVOTHERLTLEZIW (I L TPy DECREF () ZMESZIFITL 20
TLREIV), AR=VaL 773, 7Y =7 FPERSBEZIEPKL Wbt %
BHLZZBICZDXY vy FERRHL 9,

204
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ZDOXFEIZ, Python F¥ 2 X v MR 70> = 7 2 X % Python C/API Reference Release
DHARGEFRK TS, HARGEFICN T 2HMWPRELEBDH D £ L5, Python F¥ 2 X
YMERTRY 22 b OX=) YT Y A b

http://www.python.jp/mailman/listinfo/python-doc-jp

F/E, a2 FONTEHERA-Y
http://sourceforge.jp/tracker/?atid=116&group_id=11&func=browse
FTITWMEL LI,
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8% A

H =R £
ARz

>>>

AVETITATINCETS, T 74V EDPython 70y 7 b, A V5570
TATIFETEINEa—FF TN E L TECHTEET,

AVIITITATTINEBIFE ATy rENa—F7ay 7oxnT %R

2to3

CLFEIR O AFEIR[]. curly brace{}) DN TCERINE T 74V D70 Y T |,

Python 2.x ® 32— F % Python 3.x ® a2 — FIZZ#AT 2 — )b, VY — R a— F %@
L C. ZDENTKZ KA (traverse) LT, JFELMEZ a— FO Ry 2 UHT 5,

2t03 13, 1ib2to3 EY a2 —)LE LTHET A 77 VICEENTVET, AFUF
TH—YDY—=)LELTH) EEZDa~w Y Fld Tools/scripts/2to3 & LT
HINTWET, 2to3-reference M L TL 23\,

abstract base class (flIRIEJK 7 7 R ) Abstract Base Classes (ABCs & B X 3L E ) 13 duck-

typing Z 58T 5 b DT, hasattr() BEDHDT 7 =y 7 TENRIFIZR 28
BNA VI 72— AZERT 5 /7E2ZEME L £, Python (ZIRILDE L k£~ ABCs
%. (collections €Y 2—)LC) 7T — ¥ Mii&. (numbers €Y 2 —)LC) FETY,
(ioc EX2—LT) A MY —2BITREWVTWET, abec BL 2 — L ZFH L THl
HD ABC ZEKT 52 L TEET,

argument (5150 BIEo 2 YV v FiciE S nr-fl, BEoFbTid, 4ioffnize—a)

ERUITRASNE T,

BIEL X YV v FliE, ZDERPICHLETEE 514X (positional arguments, RFE: £ (1,
2) DX LHcHARTZIRES T, 5IEDMEICFEDOEZ NI T % b
D) & ¥ —7 — F5l% (keyword arguments, fl7F: £ (a=1, b=2) DX IH T, 51EH4
BB DMEZ IS T 2 D) DM %2 FFOZ LN TEE T, MEHETIEE ¥ —
7 — PRI ERTYT, BBERCHEUIH LIk, « 2o T, AEBE O ER
ERBEY —r AR AN TRZITR S DEL) T2 EnTEET, HLUL.
X—7—Fol5E »+ 2flioT, HEICANTRZITIN->7-0ELZD)TEE T,

1) A PNTREEORZM ) 23T, 2O z2iHlli L 72 ESE I 7,
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attribute (JE1E) 7 72 = 7 MCBEAN T S5, Py FMEEFZHAH L THRT TSRS
L, BIZIE, A 7Y 27 b oWEMa 2Fi>Tw3 L&, ZDEMIL 0.a TEHR
INET,

BDFL #7552 M (Benevolent Dictator For Life) DI§ T3, Python D{E#H. Guido
van Rossum O Z & T,

bytecode (/X4 k32— F)Python DY —Aa—FlENNf ba—FAataryfran
T, N4 Fa—=FiZPython 7077 LDA ¥ 7Y FNEHTHOETT, N4 Fa—
FligE7z, .pyc® .pyo 77 A4 NICF vy a3, AL 7 74 V%2 FEHICHE
FTTLABIC X D EICEITTEL LI LET (V—Aa—F» 631 ba—FA
DOHEEDa v 4 VI NET), TONL Fa—Fid, LD A Fa—Fic
WG 29 70V —F v 2T X 9 % “IREGHEEE (virtual machine)” TEIWET %
“rh[f] S5 (intermediate language)” &\ 2 ¥ 7,

class (7 7 RA) L=V —EEA 7P 27 V2T 270D T 7T L—1F, 77 RAEHIL
WS, ZDIFADAVAY VA LOBERTHAY v FOEHRLZEAET,

classic class ([HA % A V7 5 R) object ZMAL TV 7 7 A2 TZ2HELET, #
AZANT T A (new-style class) bZHL TL I, IHA Y A )V 7 5 A3 Python
3.0 THIRR S L 9,

coercion (UG A CHID 2 DDR|EZ T 2HE OIS, HEHDA v A5 v A% )|
DRNIEIRD ) BITZEWT 2 2 LT, HlZIX, int (3.15) (FFEVNBUR B B4
D3IICLET, LL., 3+4.5 DA, KL BUIHDN R > TOT (—D 1385, —
DIXIFE BB, EZ T 2E1ICHEC AL 2w E¥A, 29 Th
W&, TypeError BINDEAT &L E T, 2 D DO#EE 7] o ARl A0A A B £
D coerce ZH>TITAF T, #6>T. 3+4.5 X operator.add (xcoerce (3,
4.5)) ZMOHTZ EICHL L., operator.add (3.0, 4.5) EWIHFEHICA
D9, MEHlziTbhwigs, L ZAEDOH 2MTH->TH, TXTDI|H
k7m g —0%, BUZ 3+4.5 £ T 5D TIEARC, float (3)+4.5 LW k9
W, WCANCIERL L Z Ui 8 A,

complex number (HEEH) X CHISN TV EZEBRZIELZD DT, TXRTOEIFHE
WEREHOME LTREINE T, BEIIEBHAAIC (-1 OV IcE R Z2H# T 7-
DT, MIEATIE L EEPNL, TETIE ] EHIPNET,

Python I3 EEUALIAARTHIGE L, BHEDOERGLZM->T T, EBFITRREIC 5 %
DIFTCEHEEET, HIZAIX, 3417 £ D FT, math Y 2 — )VOEZEIRZFH
95121, cmath 2V 7,

BEEBOFERIZD 20 SELBEEOREE T, HEMEZIEL 2 iU, 1 ZIERE,
lEHLTLE>TETL &I,

context manager (2> 7 XA v —Y v—)with XTHFbON 5, BRELHIHEHT 47
Px7 b, _enter_ () & __exit_ () AV FEEHETLILTEONS,
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PEP 343 % £,

CPython Python 7’0 7 7 3 v V' FiEDHHE L 72 5 924%, CPython &\ 9 HiGEIX, T D3
3% Jython *° IronPython & \» - 7z ftl oD 5248 & XHI§ 2 MEHH 2 UIRTHIH S
EJC

decorator (7 2L —%)BHZ R IBIE, HEH. Qwrapper &\ ) SGEIC X > TEH A
g 2DICHHEINET, 7aL—2O— ML & LT, classmethod ()
& staticmethod () 236D £7,

FaAL—FDLEIZS VI Y 7 AL 2 —TT, XD 2O ERIIEWIZE
LHDTT,

def f£(...):
f = staticmethod (£f)

@staticmethod
def f£(...):

TaAL—=FIZOWTD X DFELWIERIX, the documentation for function definition %
ZIL TS,

descriptor (7 A7 VU 7 %) X Vv __get_ (), __set_ (), HBHwIX
__delete_ () DEBEINTWVSE FHRAIAI (new-style) DX 7Y =7 T
T, HD7 TRABENT AN T THr5E, Z20BEEZSHT2EEIC, 20
TAZY) THIHMI N TR 2 8EZ O L 9, @K, getset,delete D
ZediZab tELE, aDV FTAFHENTAE 7Y 27 b EWBLETH, b7
ATV T IDGEIIET A Y I TERINIAY Yy FEZHOHLET, TAY
V) 7% OBfRIZ. Python ZE HfRT 2 ETHIERD FT, LWwWIHDIE, TAY
V78 ZZD, BB AV Y R, 7TanNT 4, JIARXY YR, #IRAY v %
LTA=RI7 7 ADBMRE o774 DBBED R 725 T,

dictionary (&) fEED X —ZHISW)BAT 2 3EES T, dict DV 1ist I

PTHF T, YarohE 28RS, __hash () BIBZFEEL T2
ETDA 7P 27 b EX—I2TEET, Perl Tld/Ny > 2 (hash) EMFIENLTWE T,

docstring 7 7 A, BA%L, €Y 2 —NVOEMIDHE L > T EXFHNY 77T, FEf7
RRICIHIERINE T, a0 L JI2Xko TS, 20752, B, €9 a—
VD __doc_ JEMEELTHREINET, A FrARTYa vy TESL GiE: B
EELTESHTES) DT, A7V 27 FPDFF a2 X F2ESIELWEFTTT,

duck-typing Python (N7 70 75 LAY A NTIEA 7P 27 bofil%E (B4 7Y 27 b
EOBIMRTIEZRL) XYy RRE vy 72 F v 2 15 2 ETHWL £,
(THLZNBAF aTDEHICAZT, HFavDLI)IKBFIE, ZHUIAHF 2
VTCTHH)) AVI 72— AZMEDEBT LI LT, FFEI T v a—
F % (polymorphic 2 {E#AZFFA][ 92 2 LICX>0) FEZH T LN TE X T,
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duck-typing IZ type () ¥ isinstance () Z#EF X9, (7272 L. duck-typing %
RAR—A 7 F A (abstract base classes) THIZTET 52 L TEET, ) Z2Dfbhic
hasattr() 7TA MR EAFP 7u 75 2 v 7 %2FHL £,

EAFP T38n[% & 2 X DEF L 2559 JiDY% 5 (easier to ask for forgiveness than permission,
2 —7 4 — DL, OBETY, Python TIA b Twba—74 VYT AF AN
TlE, WEZED X —PREEPEET 20D EREL., ZDREDFES T
AN 2L £, COMRBTFERSEFETS2a—7T4 v ITAZANITIE, try
XE LW except X SAHLDVFUTT, 2OT7=v 7k, CDOXIH %
BEETLffibNT WS LBYL AF AV ERENZ LD TT,

expression () I DHICEFHliZ 115, —D>0 & DREC (a piece of syntax). =\ 12 %
& VTN, Al BT 7 e A, HEFPEBFOH L & vol, H2IE TR
RO AA DY, D% DFEE E#E, Python IF DR TOMRERELA &
WIDHITTIEH D FHA, print Rif DX IHiIT, RilZZe 6 e\, S (statement)
bHhFET, ALK TIERIXLTT,

extension module (JAREY 2 — L) CR C++THEPNALEY 2 =)L, 2—HF—a—FF®
Python D27 &N L DT 57%DIZ, Python ® CAPI ZHHL £,

finder € 22—V D loader Z¥T A7 =7 b, find _module () E\WIHIHHID A Y v
REIEEL TuARITuEzh A, OV TIZ PEP 302 2SI L TL &\,

function (BH%0) MOV LINICfEZR§, —dlo, Yol hos#eZiy, znz
BIBOARREZFITT 5 L ZIHTEE T, argument X° method HZML TL 23,

_ future  HEEDO R WHi- LR EZBAEDA V¥ 7)Y TEMCT 30T s S
2B TE BT 2 — T, B2, N 11/4 FBRTIZ 212D £,
CORZFEITLTVWBEBEY 2—)LT

from _ future__ import division

Z 41> T EDORRERIE (true division) Z G35, 11/4132.7512%D F
T, FEBRIZ _ future_ Y 2—)L% import L TZ D% G 1L, Hiiz
HEEREDWI O TEME N2 DD T, WO T 7 4L OBREIC R 2 FEDP DD
9,

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

garbage collection (' _R—yal 7 av) b iffibnil ok A®) ZHKT 24
B, Python (X, Python (3Zih ™ v b LEERZSKIZ RO TR § 2 1EERS K2 L
Iy EMOTHR=YaL 7y aryzitnwEd,

generator (¥ =L —%)A TL—F 2RI TT, return XD HIZ yield X
S CTMEONH LS BERE 2R 9 fhid, W OB ERCICRA £,
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BB 2 F L —=FBENE DO FIEZ N LED for V=7 while V—7%
GATED, V=7 DO LANCEE Z2IKT (yield) £HIk->T0ET, Y=
FL—FDRTA T L= 2o THBzETTS L, BBULyield X —V—F
THEZIRELT) —HIFIEL, next () ZMFATROERZERT 57N FHiT%
L £7,

generator expression (¥ %L —X) P22 L —¥ 2RI TT, HaEORKIZ, L —7
BrRERLT0S for A, flifl, 2L TAH 7Y a kit Ao o0T0w5 k)
ICHAEY, 29 LTS nsd, SMIoBIBIcx L Tz B L £7, -

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

GIL 7u— VA v 7)) &8avy 7 (global interpreter lock) Z ZH L TL I 0,

global interpreter lock (70— N)L A v % 7°Y ¥ 1y 7)) CPython ® VM(©virtual machine)
DT I DDAV Y FEFDVEINET 2 2 L2 GET 5 7-0IcfibhiTws 0y
7TY, 2Oy Z7IZL->T, FARICHICAEVICT 72 AT 5220070k ARE
FAEL 2\ EBREEZ LT\ % DT, CPython % Hifliaffi&Iic TE 30 TY, £ v %
TV ROy 7EPITS L, ZE7 L YEIEERICEB I Ao RE L5 =
WZIA Y TV DEEAL y MUz fiIiTA £ 9, 2O T“ALy FAHR
(free-threaded)” £ ¥ & 7V F #{EA S LB L 722 L 03H D FL70, A libi
TLBRH 7Oy YDA ST A=V AMET T3 L) HEBICNE SN
¥Ll7,

hashable (/> > 2W[88) /\W ¥ aBlgE %A 7Y =7 b L, BAAHEFZED S vy
Y afizfit (_hash__ () AV v FBRE), ioF 727 F LI TE 5
(_eq (O _cmp__ () AVY FPREYA 727 bTd, Rz Ny am]f
A 7227 PIBTHEHU Ny > 2z RO0ERH D 7,

HEOX —PHEARID X v N—=1F, BTy ¥ 2l HZ2fioTVEDT, Ny a
AREA 7 27 b THAILERH D T,

Python D2 TDAZE (immutable) R E)WV A VA 7Y =7 MIny > am/JggTd, J
A FPRHEHE VO LEHAER Yy T RII Ny 2 T[HETIEH D A,

I—YF—EEKT ITADA VAY VAZT 74N Ty Y2 B TYT, 20613,
i3 2 R IcAET, Ny P aflldid ) Ik 9,

IDLE Python DifHAiAABFEEREL (Integrated DeveLopment Environment) 9, IDLE (%
Python DEFER L BLATIC DV T 2 AN GEBEO L T4 ¥ &4 5 7)) 5
TY, FILFICAWTWSRE LT, IDLER XSS, BT 7y b7 4 —
LATENES 2 GUI 7 70 7 —> a v Z2REL e AT OWELR 2 — P %o
TWET,

immutable (N4 7Y 27 M EEDEZFF>7cA 7P 27 FTT, BEARES 7V <
7 MiziE, BdE, X, BXRIY TNV ERHDET, INo6DF 7P =7 Mk
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222 oNEEA, HOMEZEESELRITE, Bt 7227 F 2L &
FIUEZR D A, AEA 7Y 27 ME, BEDN v & BN & 7 2 RDLTH
Wil e R LEd, HECBIT X —0BZ20HTT,

integer division (EEFRE) FlRZEE L R 0BEEABRE T, B2, X 11/4 133K
TlE2.75 Tlda 212k T, 20 YIDETERE (floor division) & WL
NET, ZODEBMTREZIT) &, MRIE OuBUlEE TBIEDNER S 1T) HIC
BEICHRDET, Lol BHHETO—J70% (float D X9 %) MOBEIL DL A
DGR T a0 B R gai X 0 F 9 RN (coercion) ZI8), # Z.1X. 1FE)/N
BOREU TR 2 FRAE T 2 EAERIRFEIV NI R D . BAIC X o TR 2 £
WET, //EETZ/ O D Icfli) &, BEREZEHITEET, _ future_ b
ML TSI,

importer €Y 2 — )V ZRL U —FTE5F 7Y =7 b, finder & loader DEH 5 ThH
HEFTY UL,

interactive (X5E5(%) Python IZIZXEEIIA > 7 7V 3 0D, X2 A vy 7V 507
0y 7 MIANT 2 ERIFEICHEITSINTHRRZ AL 2L TEE T, python &1
LEIBZEATICFTL T LIV, (A E2—F DAL Y A Za—75 Python D
MNEEA » & 7N Z 2B CE 200 LnER A, ) WEGNA v & 7)) 713, Hilw
HBTATTHRLTHALD, B 2=y =Y OHZIWTAS (help (x)
ERZTEBWTLEZW) OIZIEFIENZ2Y —LT7,

interpreted Python |34 > % 77 KD FHETH D, 234 7 FEEDORNHRIALE L
F9, (XNA ba—Far 4 I78H57-0I12, ZOXFNIBEBKTT, ) 2 I TD
AV TVIEEEIZ, V—RAa—FD7 74 V%, FTETAREICL T26
FITIE Lo EER LI, BEFETTELILEZ2ERLET, A2 7V%
ERDEEEIREE. 234 JIBROBFFEL D b/ TNy JOH A 7 )VidF
DD, 707 LDFEITIEFMITENTT, NEEW (interactive) bSIR L TL 7
X\,

iterable (IEH[HEA 7 =7 b)) HEZ DT OBRELF 7Y =27 FTT,

KAERReA 7Y = 7 P OHICIX, (1ist, str, tuple EWV2 ) ETDY =TV R
B, dict ® file EWVoHOLDIES —r V AH H B Wi iter ()
D __getitem () XYY FEFEL LI IFIADA VATV ABGENE T,

FIERREA 7Y =7 Ml for V—7THNPZDME LS DY —r v A GRE: 22T
DY —=r v A e, =V ARTIE I 722 DA L) BER) DSEL E 72 BRI
(zip (),map (),..) THIHTE X7,

AT 7% = 7 b ZMlAH B iter () OFIBELTETE, A7V 22 b
KT 2L T L= %BLET, TDOATL—FIE—HOME%Z 5] Z ¥ TR R T
T, KEAEA 772 = 7 b 25 Bz, @ iter () ZFAL D, A FL—FF
7YV b EHSTR)MBEIEH D A, for LTIE I DIEMEE ABEINICIT O,
MYLDER R L TV—TDRA 7L =% %2R L 3, £ 7L —7% (iterator)
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> =75 VR (sequence), B X UY = %L —7F (generator) bSI L TL I 0,

iterator —3HD 7 — 74| (stream) ZEXWT 247 27 T, £ 7L —F D next ()
AV PR LIFOHETE, 7—25Fh%EFEEZ—>FTORL 7, BDT—
Il ebE, T—7DRHDIT sStopIteration BNt 2 EHL £3, Z D
MT.ATVL—F 7227 P3RTOF 7Y =27 F2HLRLLTED, 21l
Beld next () ZEFEA T StopIteration ZEHLET, A 7L =%k, %
DATVL—=FF7Y =7 PAREZIRT __iter_ () AV vy FEZEELZITFNUI%R
5 oTEN, ZDOETHOA T L—F MO KEHEA 7Y = 7 b #3528
TEAEFEALEDETHHTEEY, HELWHIIMIEBOREZIT) L) ka—
FTd, List DEIHI ) avy 7+ 4727 FTlE, iter() EEICA TS =7
FEELZD, for V—7WNTH) 72Nz, FircRKEFEHOA TL =8 Z AL
¥, SOATL—F IO TATL—F L LTHE) 75L&, Hibl
DA TL—=2a XA THHINIZFA LA TL—FF 7227 F2IRT, 24D
AVTFDEHICRZIET,

£ O M 2 58RI typeiter ICH D X7,

keyword argument (¥ —7 — F5[E) WO'H LIIZ, variable_name= 23FHICH %
5%, 24z, ZOMEBEBENO Eoa— A VEBICEINELE2HEEL T,
F—7—FEIEE L THEZZITINSZDWE LD T «x 25 T 3T
EFET, argument bSWL TS0,

lambda (7 %) 4D A v 74 VT, BEDWOH I N L ZICHH SN 12D
K (expression) ZF¢b £9, 7 L YVBAEZFEAHECL, lambda [arguments]:

expression TTY,

LBYL '"ZAE%R5EDH (look before you leap) DEETT, ZDaA—74 V7T AZA)NLT
k. O LSRR 247 9 Bilc . BRINICHT$E S (pre-condition) lE Z 1T\ £ 77,
EAFP 7 7’0 —F EWIT, keyword:if D37z { S AMEDHN S DRI T,

list (U A I)Python DEIL b A D> —7r v AW (sequence) TT, VA K L) L4HIT
T, V7Y RARTIE RS, O FEETE ) B (array) & RO D DT, EEA
D7 7 A1z 0(1) T,

list comprehension (V) A FNEFET) > —7 VY AHNDETH 50 Id-—HDOEREZ UM L T,
ZORRDP S D) A M RIRT, av R M RFHESHTT, result = ["0x302x"
$ x for x in range(256) if x % 2 == 0] £T5&, 0°5 255 £TD
i E 16 LR (0x.) LaXFI» 62V A M2ERLET, if fildgt 7
ParTY, if fidmWVLEA. range (256) DETOEENMNUHINE T,

loader 22— )L%ZU0— R334 7 27 b, load module() EWIHIHZHIDAY v F
ZERZLTCORITIUIZRD A, Gl PEP302 Z2H L T X0,

mapping (¥ v ) FEX Y v F __getitem () 2o T, FEDOF =TT 2R
ZYER—=1FT2 [dict DEHIR)avy T F+-A 7Y =27 FTT,
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metaclass (X %7 7 R) 7 TADYT FATY, 77 AERIX, 7T A%, 77 ADEE
L RE I TIADYATYEED T, AF 7 TR, ZN630%5| 5L LTS
WY, 79 AZELEMZAVET, BLAEDA 7Y 27 MEASHEIZ GRiE: X
80 FAD)T 7 AN DFEELZREMEL THOET, Python lZAAF LDRXEY I T A
ZUERCTE BT T, BEAEDI—F—IZ-oT, A ¥ 7 7 AFELHHE
DHEVHDTT, LrL, —~HOBHTIE, X¥ 77 RAFWMHTILH Y Nk
ZIRMELET, ZLAFEE? 7 R0 2l ALy Fe— 7280
L7, 7Y =27 POEREZBIH LD, SV IV 2REETLIRE, 4D
BcHHINE T,

method 7 7 AN TERI NI, 77 A@EEE LTEOHINEE. AV Y Fik
AVAIVAZTTY 27 b RE 58 (argument) & LTRITHD £ (2 DH—5|
BUIEEE self EWHEINE T), function & nested scope SSHL TL 72X\,

mutable (ZHU[EEA 7P =7 M ZHU[RELR A 7P 27 MlE. id() 2B 25 2 E7%K
HEEHTE ET, BHEARE (immutable) L TL 7230,

named tuple (AHIFE Y 70N) T NIPTHT A VT T RAED 7?7 R T 5HE
WCAHHIEREE LTH 7 7 Ak S 7 9 A, (BlZI1X, time.localtime () 1
T TNMRIA TP 27 FRIEL, 2D year 121Xt [0] DL I RA VT v 7 ALk
27 7%AE, t.tm_year DL ) BAFINMNEEZL L TOT 7 ADHHETT, )

ZEifATE Y 7ICiE, time.struct_time DEXIHIBRENL A VBB HD F
TL, BEDI IAERICE>TER T2 2L TEXT, AHINES Y 7L %
collections.namedtuple() 777 PUBABTHERTAIEHTEET, &
BDFIETE-> 7 4HIM E Y 7 VICIEHEINIZ, Employee (name=' jones’,
title='programmer’) DX ) ZHC F¥ 2 X > FEH (self-documenting repre-
sentation) FREEDMF VT E X 7,

namespace (%HTZEM]) Az EE L T35 Td, ARidEMIzREEZH W TERES
NTWEY, AFTEEICIE, a—A), Fa—sr HARARZAEIZER, 21T
(AYY FHD) A 7Y 27 bOXA L INLAHIZERMH D £T, Fl2 X, B
__builtin__ .open() & os.open() ZHAHIZEMTXAMINE T, TR IZ
7z, DB E EDEY 2= PFEEL T Ep2IE-Z ) I 5 2 LT, itk
PRV T ANICEHE LT, HlZE, random.seed (), itertools.izip ()
EFLZET, INS DB Z N F il random €Y 2— )L itertools Y 12—
WTHEINTWEZ EDIEF-2EDLET,

nested scope (A F IR a—7)MIITERI N TV L2 ST 268, BARW
I 2R, &2 OBB O TEREI LT 254, Wl B Sl BY
BhoZEBEZSHTEET, FANINLRA - T RBEROSBIETINTE, B
DRAFTELR VDO THEREL T EZI W, ZEHONAZ, FiimbAMD R a—7
WCHDERIINT 2EHZIAARICZ D 9, HfkIC, 7a— "\VEKZMH &L 7a—
NIVHHTZER DOEZ Gt AFEE LT,

new-style class (1A% A V7 7 A)object HMAKR L7 7 ALTEIBLET, I
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IZ1E 1list ® dict DX ) BRETOMBIAARINREENE T, _ slots_ (), T
A7) 7H, TasNT 4, _ _getattribute_ () &\ 7z, Python OH L WEE
B ZDDIEHMAIA NI T ALZITTT,

DL WIERIZ newstyle Z S L TL 2SI\,

object IRFE (BMERfl) L ERSINLRBETHO (XY vy ) EDLOL2THOT—%, b LI,
ETCDHAIANDT T A (new-style class) DIEK Y 7 AD T &,

positional argument ((ZIEFRETIE) 518D ) b, WHUIHT & ZDIEF T, B XY v
FOHDEDHFNMRAINE2DREIND D, HBOAEEEL iz, B
EBMMPZITE 72D, LD T20I2, «» 2 2T ENTEET, argument
LML TS,

Python 3000 Python DX D X ¥ % —/N—3 3 T 5 Python 3.0 D=y 7 2+ —ALTT,
(Python 3 2% \WIFERDEEE > ICBI/E L N FEETT, ) “Py3k” ElEI N5 2 L
HHET,

Pythonic b FiE TN aHE 2 /5 CTHE» NI a3 — FTid7% (. Python DFRHIZ LT
BATAFTLIENL, Z2S7°a—F, B2, Python D—#% A 71 & LI
iterable DHEFE% for X Z2fioTMRT 22 T, ZDMHZF-LZVWEELS
{ HBDT, Python IENBL AT REWLAREIEO A 7 v ¥ —%2 5 b Lk
A,

for 1 in range(len(food)):
print food[i]

TN EXRINZ, XD 47 Pythonic 2771k 2 9 %D £7,

for piece in food:
print piece

reference count (A v M) HB ATV 27 M T 22O, ATV FH30
o7&, ZOA 7V 27 FRMEINE T, ZRA Y v FE@EE 1Z Python O
a— F RITEBINE®AD, CPython FIEDEBELRUHETT, sys Y 2 —Lid,
TR I2—=PMERDOA TP 27 b A T v FEADS DD getrefcount ()
BBzt L TWwE 7,

_slots_ HTAZ A INDT T A (new-style class) NT. £ ¥ A% v A@MoitlEIc a8 2258
BE2HONLDEBRLTEE, ZNEVEDPAIA VATV ATFEZHRL TXE
) OffifI T ZODEFTT, Tk fibns 7T 7=y 7 TIH, IELLH)
ESRE 2D A2 FELZET DT, PIZIEAEYDIBEREE 22 L) BT 7
V5= avWNIZA VRS VA KEIFET b L ok r — Az E, fib
RVBDDRNA BT,

sequence (> —7 Y A)FFERX Y v N __getitem () TEHA VT v 7 ATk 25%
MARBEE~NDT7 7 A% Y R—b L, len() TRIZERT I RKETHEA 7Y =
7 b (iterable) TY, fAIRAAT —r v ARNZIX, 1list, str, tuple, unicode
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REBHDET, dict ¥ __getitem_ () & __len_ () bV HR—FL I T,
MR DBRIAER DL HEARE (immutable) T ¥ —2{H) 72, =7 Y ATIE%H 2y
7" (mapping) &£ AR INTVREDTHERL T I,

slice (A 74 R) %< DGEH. =7 ¥ R (sequence) D—i eG4 727 b, R
A4 A, WEERE [ THFoOMicanyEEHuwLEFIESNRET, HlA
¥, variable_name[1:3:5] TT, BFLTIE slice A7V =7 b2
WMTHHLTWEST, (bLCIEFE, v AN=Yaryd, _ getslice () ¢&
__setslice_ () ZHHL X7, )

special method (Ffik XV v V) b 2RI T 2R E DEIfE%Z T 572912, Python 7> 5 i
BRICHEEND XY v Ry, ZORED A Y v Fld, XY v FADRY EBBIZT v
F—R2aT720%Fb ET, FEX Y v FIZD\W Tk specialnames TG S 11T
7,

statement (30) XIZ—fiDa—F 7wy 7 T3, XX expression 2>, ZNAND X —7 —
Flizk DR INnEd, HlAE1if, while, print 13X T,

triple-quoted string (ZH 7 4+ — FXXFIN3ODEE L 727 A — Fd5 )T R A M1
74— () CHENCFI, @ED (—FH) 74— P CFINHRTERITE 2 F
FNTEWIEH D A, HOLDOBITHEHTT, 1202008k L 727 4 —
FEEZ A =7 HLICEHS 2 EBTEE T, AT () 2fib e TH
BEAITICE DL TELDT, FXaXyr— a vy XFhleEE IR
fEF]cd,

type () Python DA 7Y =7 bOMIZ, 204727 FOEEEZIEL T, 2TD
7Y 27 MR ZEFEF->TWET, A7V =27 bORIX, _ class_ @lELS7
72 ALTD, type(obj) THIRT S I EBTEET,

virtual machine (K~ >) Y 7 b7 =7 IC X D EREI N2> 2 —4, Python DK
Mo ik, XM bFa—Fay A I L7NA F a—F (bytecode) 2 F47 L
£7,

Zen of Python (Python D15 D) Python Z Bifi# L FIH§ 2 L THEE &7 %, Python D%k
AHEAIE T2 VA M L2bDTY, MiE78 Yy 7 F T “import this” &7
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CDORF2XYNIDOWNWT

CDORFaRXv i, Sphinx ZHH L T, reStructuredText 2> 6 BRI E L7z,

CORFX2RXV DAY IA VT, a XV FREHDIREZ, FXaAyroR—
ChoEERETAENTEET,

FXaxvbeZ2DY—NVEORFEIZ, docs@pythonorg X —1Y ¥ 7 ) A+ ETirbit
TVET, b IREIC, IR X2 XY FOBREL TS NDZR T VT4 7L
TVET, JRBICZDA=Y VT YA MIA =L LTLEE Y,

EPNAYT RS

* Fred L. Drake, Jr., the creator of the original Python documentation toolset and writer of
much of the content;

* the Docutils project for creating reStructuredText and the Docutils suite;

* Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many
good ideas.

Python HRD N7 HEIZD\WLTIE,  reporting-bugs % ZH L T2 3\,

B.1 Python K+ 1 XV ~ &

ZOiTIE, Python F¥ 2 X v MM SO THBMLZAZ VA Ty 7L T T,
CHOVAMIFETEODEFFA-DBL, ZOYRAMIHLTVEIREAZH > T
5. docs@python.org IZ X — )L THZTL I, FABIEEATZDMEZEIEL 7,

Aahz, Michael Abbott, Steve Alexander, Jim Ahlstrom, Fred Allen, A. Amoroso, Pehr Ander-
son, Oliver Andrich, Jesus Cea Avidn, Daniel Barclay, Chris Barker, Don Bashford, Anthony
Baxter, Alexander Belopolsky, Bennett Benson, Jonathan Black, Robin Boerdijk, Michal Bo-
zon, Aaron Brancotti, Georg Brandl, Keith Briggs, Ian Bruntlett, Lee Busby, Lorenzo M.
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Catucci, Carl Cerecke, Mauro Cicognini, Gilles Civario, Mike Clarkson, Steve Clift, Dave
Cole, Matthew Cowles, Jeremy Craven, Andrew Dalke, Ben Darnell, L. Peter Deutsch, Robert
Donohue, Fred L. Drake, Jr., Josip Dzolonga, Jeff Epler, Michael Ernst, Blame Andy Eskils-
son, Carey Evans, Martijn Faassen, Carl Feynman, Dan Finnie, Herndn Martinez Foffani, Ste-
fan Franke, Jim Fulton, Peter Funk, Lele Gaifax, Matthew Gallagher, Ben Gertzfield, Nadim
Ghaznavi, Jonathan Giddy, Shelley Gooch, Nathaniel Gray, Grant Griffin, Thomas Guettler,
Anders Hammarquist, Mark Hammond, Harald Hanche-Olsen, Manus Hand, Gerhard Hiring,
Travis B. Hartwell, Tim Hatch, Janko Hauser, Thomas Heller, Bernhard Herzog, Magnus L.
Hetland, Konrad Hinsen, Stefan Hoffmeister, Albert Hofkamp, Gregor Hoffleit, Steve Holden,
Thomas Holenstein, Gerrit Holl, Rob Hooft, Brian Hooper, Randall Hopper, Michael Hudson,
Eric Huss, Jeremy Hylton, Roger Irwin, Jack Jansen, Philip H. Jensen, Pedro Diaz Jimenez,
Kent Johnson, Lucas de Jonge, Andreas Jung, Robert Kern, Jim Kerr, Jan Kim, Greg Kochan-
ski, Guido Kollerie, Peter A. Koren, Daniel Kozan, Andrew M. Kuchling, Dave Kuhlman, Erno
Kuusela, Thomas Lamb, Detlef Lannert, Piers Lauder, Glyph Lefkowitz, Robert Lehmann,
Marc-André Lemburg, Ross Light, Ulf A. Lindgren, Everett Lipman, Mirko Liss, Martin von
Lowis, Fredrik Lundh, Jeff MacDonald, John Machin, Andrew MaclIntyre, Vladimir Marango-
zov, Vincent Marchetti, Laura Matson, Daniel May, Rebecca McCreary, Doug Mennella, Paolo
Milani, Skip Montanaro, Paul Moore, Ross Moore, Sjoerd Mullender, Dale Nagata, Ng Pheng
Siong, Koray Oner, Tomas Oppelstrup, Denis S. Otkidach, Zooko O’Whielacronx, Shriphani
Palakodety, William Park, Joonas Paalasmaa, Harri Pasanen, Bo Peng, Tim Peters, Benjamin
Peterson, Christopher Petrilli, Justin D. Pettit, Chris Phoenix, Francgois Pinard, Paul Prescod,
Eric S. Raymond, Edward K. Ream, Sean Reifschneider, Bernhard Reiter, Armin Rigo, Wes
Rishel, Armin Ronacher, Jim Roskind, Guido van Rossum, Donald Wallace Rouse 1I, Mark
Russell, Nick Russo, Chris Ryland, Constantina S., Hugh Sasse, Bob Savage, Scott Schram,
Neil Schemenauer, Barry Scott, Joakim Sernbrant, Justin Sheehy, Charlie Shepherd, Michael
Simcich, Ionel Simionescu, Michael Sloan, Gregory P. Smith, Roy Smith, Clay Spence,
Nicholas Spies, Tage Stabell-Kulo, Frank Stajano, Anthony Starks, Greg Stein, Peter Stoehr,
Mark Summerfield, Reuben Sumner, Kalle Svensson, Jim Tittsler, Ville Vainio, Martijn Vries,
Charles G. Waldman, Greg Ward, Barry Warsaw, Corran Webster, Glyn Webster, Bob Weiner,
Eddy Welbourne, Jeff Wheeler, Mats Wichmann, Gerry Wiener, Timothy Wild, Collin Winter,
Blake Winton, Dan Wolfe, Steven Work, Thomas Wouters, Ka-Ping Yee, Rory Yorke, Moshe
Zadka, Milan Zamazal, Cheng Zhang.
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History and License

C.1 Python OfEs

Python (¥ 1990 £EfRDIH{ D, F 7 » ¥12dH % Stichting Mathematisch Centrum (CWI,
http://www.cwinl/ Z) ¢ Guido van Rossum 2 & > T ABC E WX 2 BiEDBMNS
mELThEABINE L, ZD%% { DAL D Python ICEHRAL TWE 2%, Guido I
4 HTH Python BEFDIRIHIC > TWE T,

1995 4, Guido I3KEY 77— = 7ML A+ »12dH % Corporation for National Reserch
Initiatives (CNRI, http://www.cnri.reston.va.us/ Zfl) ¢ Python DBFEICHED D, W DH
DN—=yarzY)—ALEL7%,

2000 4 3 H. Guido & Python ® 2 7 Bi¥F — L 1% BeOpen.com (2D, BeOpen
PythonLabs F— A Z 5 L ¥ L 7z, [F4 10 H. PythonLabs F— A (& Digital Creations
(BAED Zope Corporation, http://www.zope.com/ ) 12D £ L7, Z LT 2001 4,
Python (249 2 RN ZE %2 PR G T % 72 0 D IR EFHH Python Software Foundation (PSF,
http://www.python.org/pst/ Z) Z 32 %6 EIFE L7, D& & Zope Corporation |& PSF @
BM&SBICRD L,

Python DV VYV —2BETCA—-—T vV —A A =7V —RADEFHKIL
http://www.opensource.ore/ ZZM L T 723w TF, BHRNICAT, I —#%
B I1ZE A ED Python V) — 213 GPL 2> T ET; KU U — ROV TIF FE
WEEDTHY ET,

VU= | R=Z | & TRl GPL E i
09.0-1.2 | n/a 1991-1995 | CWI yes
1.3-152 (12 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no

(L]
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RKCI-FIODR—IHQMS5DH=E

1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
22 2.1.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2.1 2.2 2002 PSF yes
222 22.1 2002 PSF yes
223 2.2.2 2002-2003 | PSF yes
2.3 222 2002-2003 | PSF yes
2.3.1 2.3 2002-2003 | PSF yes
2.3.2 2.3.1 2003 PSF yes
233 2.3.2 2003 PSF yes
2.3.4 2.3.3 2004 PSF yes
235 2.3.4 2005 PSF yes
2.4 2.3 2004 PSF yes
2.4.1 2.4 2005 PSF yes
2.4.2 24.1 2005 PSF yes
243 2.4.2 2006 PSF yes
2.4.4 2.4.3 2006 PSF yes
2.5 2.4 2006 PSF yes
2.5.1 2.5 2007 PSF yes
2.5.2 2.5.1 2008 PSF yes
2.5.3 2.5.2 2008 PSF yes
2.6 2.5 2008 PSF yes
2.6.1 2.6 2008 PSF yes

/J—h: TGPL Hift, &\>9FBZ, Python 25 GPL THME I N T\V% &\ ) BHTIZH
D %% A, Python D74 ¥ AIFAT, GPL Li#EWV, BHLN—Y a3 v E2MET 5B
WCEHZ A =7 =2 L Ty EVERYA, GPL HIED I 4 v ZD N Tl
GPL TV VY —RAZINT5fdy 7 b7 =7 L Python ZflAGHLE LN E T, 0l
NDIA4 RV ATIZZ)TIRHD XA,

Guido DFETRD T, TNO6DV Y —ZAZHRICL T EZ 2% DRI VT 4 T DRI
ST L 9,
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C.2 Terms and conditions for accessing or otherwise

using Python

PSF LICENSE AGREEMENT FOR PYTHON 2.6.2

. This LICENSE AGREEMENT is between the Python Software Foundation (“PSF”), and

the Individual or Organization (“Licensee’”) accessing and otherwise using Python 2.6.2
software in source or binary form and its associated documentation.

Subject to the terms and conditions of this License Agreement, PSF hereby grants Li-
censee a nonexclusive, royalty-free, world-wide license to reproduce, analyze, test, per-
form and/or display publicly, prepare derivative works, distribute, and otherwise use
Python 2.6.2 alone or in any derivative version, provided, however, that PSF’s License
Agreement and PSF’s notice of copyright, i.e., “Copyright © 2001-2009 Python Software
Foundation; All Rights Reserved” are retained in Python 2.6.2 alone or in any derivative
version prepared by Licensee.

. In the event Licensee prepares a derivative work that is based on or incorporates Python

2.6.2 or any part thereof, and wants to make the derivative work available to others as pro-
vided herein, then Licensee hereby agrees to include in any such work a brief summary
of the changes made to Python 2.6.2.

PSF is making Python 2.6.2 available to Licensee on an “AS IS” basis. PSF MAKES
NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY
OF EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY
REPRESENTATION OR WARRANTY OF MERCHANTABILITY OR FITNESS FOR
ANY PARTICULAR PURPOSE OR THAT THE USE OF PYTHON 2.6.2 WILL NOT
INFRINGE ANY THIRD PARTY RIGHTS.

. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF

PYTHON 2.6.2 FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAM-
AGES OR LOSS AS A RESULT OF MODIFYING, DISTRIBUTING, OR OTHER-
WISE USING PYTHON 2.6.2, OR ANY DERIVATIVE THEREOF, EVEN IF AD-
VISED OF THE POSSIBILITY THEREOF.

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

. Nothing in this License Agreement shall be deemed to create any relationship of agency,

partnership, or joint venture between PSF and Licensee. This License Agreement does
not grant permission to use PSF trademarks or trade name in a trademark sense to endorse
or promote products or services of Licensee, or any third party.

. By copying, installing or otherwise using Python 2.6.2, Licensee agrees to be bound by

the terms and conditions of this License Agreement.

C.2.
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BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

. This LICENSE AGREEMENT is between BeOpen.com (“BeOpen”), having an office

at 160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
(“Licensee”) accessing and otherwise using this software in source or binary form and
its associated documentation (“the Software”).

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

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

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

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

This License Agreement shall be governed by and interpreted in all respects by the law
of the State of California, excluding conflict of law provisions. Nothing in this License
Agreement shall be deemed to create any relationship of agency, partnership, or joint
venture between BeOpen and Licensee. This License Agreement does not grant permis-
sion to use BeOpen trademarks or trade names in a trademark sense to endorse or pro-
mote 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 accord-
ing to the permissions granted on that web page.

. By copying, installing or otherwise using the software, Licensee agrees to be bound by

the terms and conditions of this License Agreement.

CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

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

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

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

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF
PYTHON 1.6.1 FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAM-
AGES OR LOSS AS A RESULT OF MODIFYING, DISTRIBUTING, OR OTHER-
WISE USING PYTHON 1.6.1, OR ANY DERIVATIVE THEREOF, EVEN IF AD-
VISED OF THE POSSIBILITY THEREOF.

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

7. This License Agreement shall be governed by the federal intellectual property law of the
United States, including without limitation the federal copyright law, and, to the extent
such U.S. federal law does not apply, by the law of the Commonwealth of Virginia, ex-
cluding 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
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Commonwealth of Virginia shall govern this License Agreement only as to issues arising
under or with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency, partner-
ship, 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 oth-
erwise using Python 1.6.1, Licensee agrees to be bound by the terms and conditions of
this License Agreement.

ACCEPT
CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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 RE-
GARD TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MER-
CHANTABILITY AND FITNESS, IN NO EVENT SHALL STICHTING MATHEMATISCH
CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAM-
AGES 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 PER-
FORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated
Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-
party software incorporated in the Python distribution.
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C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.keio.ac.jp/
matumoto/MT2002/emt19937ar.html . The following are the verbatim comments from the
original code:

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

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

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

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

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

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

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

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

Any feedback is very welcome.
http://www.math.keio.ac. jp/matumoto/emt.html
email: matumoto@math.keio.ac.jp
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C.3.2 Sockets

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which
are coded in separate source files from the WIDE Project, http://www.wide.ad.jp/.

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

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

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this 1list 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
GAI_ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLTIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE

ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE

FOR GAI_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 GAI_ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN GAI__ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

C.3.3 Floating point exception control

The source for the fpect 1 module includes the following notice:

/ Copyright (c) 1996. \
The Regents of the University of California.
All rights reserved.

| |
| |
| |
| Permission to use, copy, modify, and distribute this software for |
| any purpose without fee is hereby granted, provided that this en- |
| tire 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. |
| |
| |

This work was produced at the University of California, Lawrence
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Livermore National Laboratory under contract no. W-7405-ENG-48
between the U.S. Department of Energy and The Regents of the
University of California for the operation of UC LLNL.

DISCLAIMER

| |
| |
| |
| |
| |
| |
| This software was prepared as an account of work sponsored by an |
| agency of the United States Government. Neither the United States |
| Government nor the University of California nor any of their em-— |
| ployees, makes any warranty, express or implied, or assumes any |
| liability or responsibility for the accuracy, completeness, or |
| usefulness of any information, apparatus, product, or process |
| disclosed, or represents that 1its wuse would not infringe |
| privately-owned rights. Reference herein to any specific commer- |
| cial products, process, or service Dby trade name, trademark, |
| manufacturer, or otherwise, does not necessarily constitute or |
| imply its endorsement, recommendation, or favoring by the United |
| States Government or the University of California. The views and |
| opinions of authors expressed herein do not necessarily state or |
| reflect those of the United States Government or the University |
| of California, and shall not be used for advertising or product |
\  endorsement purposes. /

C.3.4 MD5 message digest algorithm

The source code for the md5 module contains the following notice:

Copyright (C) 1999, 2002 Aladdin Enterprises. All rights reserved.

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.

L. Peter Deutsch
ghost@aladdin.com
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Independent implementation of MD5 (RFC 1321).

This code implements the MD5 Algorithm defined in RFC 1321, whose
text is available at

http://www.ietf.org/rfc/rfcl321.txt
The code is derived from the text of the RFC, including the test suite
(section A.5) but excluding the rest of Appendix A. It does not include
any code or documentation that is identified in the RFC as being
copyrighted.

The original and principal author of md5.h is L. Peter Deutsch
<ghost@aladdin.com>. Other authors are noted in the change history
that follows (in reverse chronological order) :

2002-04-13 1pd Removed support for non-ANSI compilers; removed
references to Ghostscript; clarified derivation from RFC 1321;
now handles byte order either statically or dynamically.

1999-11-04 1lpd Edited comments slightly for automatic TOC extraction.

1999-10-18 lpd Fixed typo in header comment (ansi2knr rather than md5);
added conditionalization for C++ compilation from Martin
Purschke <purschke@bnl.gov>.

1999-05-03 1lpd Original version.

C.3.5 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

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.
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C.3.6 Cookie management

The Cookie module contains the following notice:

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
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.3.7 Profiling

The profile and pstats modules contain the following notice:

Copyright 1994, by InfoSeek Corporation, all rights reserved.
Written by James Roskind

Permission to use, copy, modify, and distribute this Python software
and its associated documentation for any purpose (subject to the
restriction in the following sentence) 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 InfoSeek not be used in
advertising or publicity pertaining to distribution of the software
without specific, written prior permission. This permission is
explicitly restricted to the copying and modification of the software
to remain in Python, compiled Python, or other languages (such as C)
wherein the modified or derived code is exclusively imported into a
Python module.

INFOSEEK CORPORATION DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
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FITNESS. IN NO EVENT SHALL INFOSEEK CORPORATION 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 Execution tracing

The t race module contains the following notice:

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:zookolzooko.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.3.9 UUencode and UUdecode functions

The uu module contains the following notice:

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,
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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
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.3.10 XML Remote Procedure Calls

The xm1lrpclib module contains the following notice:

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
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OF THIS SOFTWARE.

C.3.11 test_epoll

The test_epoll contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

The select and contains the following notice for the kqueue interface:

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
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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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PyEval_ReleaseThread (C DEJ%), 155
PyEval_ReleaseThread(), 154
PyEval_RestoreThread (C D E%%), 156
PyEval_RestoreThread(), 152
PyEval_SaveThread (C DEJ%0), 155
PyEval_SaveThread(), 152
PyEval_SetProfile (C DEJ%0), 160
PyEval_SetTrace (C D%, 160
PyEval_Threadslnitialized (C DEd%%), 155
PyExc_ArithmeticError, 31
PyExc_AssertionError, 31
PyExc_AttributeError, 31
PyExc_BaseException, 31
PyExc_EnvironmentError, 31
PyExc_EOFError, 31
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PyExc_Exception, 31
PyExc_FloatingPointError, 31
PyExc_ImportError, 31
PyExc_IndexError, 31
PyExc_IOError, 31
PyExc_KeyboardInterrupt, 31
PyExc_KeyError, 31
PyExc_LookupError, 31
PyExc_MemoryError, 31
PyExc_NameError, 31
PyExc_NotImplementedError, 31
PyExc_OSError, 31
PyExc_OverflowError, 31
PyExc_ReferenceError, 31
PyExc_RuntimeError, 31
PyExc_StandardError, 31
PyExc_SyntaxError, 31
PyExc_SystemError, 31
PyExc_SystemEXxit, 31
PyExc_TypeError, 31
PyExc_ValueError, 31
PyExc_WindowsError, 31
PyExc_ZeroDivisionError, 31
PyFile_AsFile (C D B%0), 129
PyFile_Check (C D B9%0), 128
PyFile_CheckExact (C D B%%), 128
PyFile_DecUseCount (C D Bg%), 129
PyFile_FromFile (C ®B4%), 129
PyFile_FromString (C D B4%0), 129
PyFile_GetLine (C DEI%), 129
PyFile_IncUseCount (C DB§%%), 129
PyFile_Name (C D Ed%%), 130
PyFile_SetBufSize (C DBY%0), 130
PyFile_SetEncoding (C DB%0), 130
PyFile_SetEncodingAndErrors (C DEH%0),
130
PyFile_SoftSpace (C DE4%X), 130
PyFile_Type (C DZ#%Y), 128
PyFile_WriteObject (C D Bd%%), 130
PyFile_WriteString (C DE4%%), 130
PyFileObject (C D7 — % ), 128
PyFloat_AS_DOUBLE (C ®B4#%0), 83

PyFloat_AsDouble (C DE4%%), 83
PyFloat_Check (C DEI%%), 82
PyFloat_CheckExact (C DB%%), 83
PyFloat_ClearFreeList (C DEJ%L), 83
PyFloat_FromDouble (C ®B4%), 83
PyFloat_FromString (C D %), 83
PyFloat_GetInfo (C DB%%), 83
PyFloat_GetMax (C D Bd%0), 83
PyFloat_GetMin (C DB%%), 83
PyFloat_Type (C DZ4)), 82
PyFloatObject (C @ 7 — % i), 82
PyFrozenSet_Check (C D BE%%), 142
PyFrozenSet_CheckExact (C D BEd%%), 143
PyFrozenSet_New (C D B%%), 143
PyFrozenSet_Type (C DZ4X), 142
PyFunction_Check (C D BE%%), 126
PyFunction_GetClosure (C D B%%), 127
PyFunction_GetCode (C D B%0), 126
PyFunction_GetDefaults (C D%, 126
PyFunction_GetGlobals (C DEd%%), 126
PyFunction_GetModule (C DBI%%), 126
PyFunction_New (C D B%%), 126
PyFunction_SetClosure (C DEI%%), 127
PyFunction_SetDefaults (C DE%%), 126
PyFunction_Type (C DZ%X), 126
PyFunctionObject (C O 7 — % ), 126
PyGen_Check (C D BI%0), 138
PyGen_CheckExact (C D BE%), 138
PyGen_New (C DEH%0), 138
PyGen_Type (C DZ%Y), 138
PyGenObject (C D 7 — % ), 138
PyGILState_Ensure (C DEJ%0), 158
PyGILState_Release (C DRY%L), 158
PyImport_AddModule (C DEJ%0), 37
PyImport_AppendInittab (C D BJ%0), 39
PyImport_Cleanup (C DEJ%0), 39
PyImport_ExecCodeModule (C O E4%%),
37
PyImport_ExecCodeModuleEx (C DRY%0),
38
PyImport_ExtendInittab (C DEH%), 40
PyImport_FrozenModules (C DEED, 39
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PyImport_GetImporter (C D E4%0), 38
PyImport_GetMagicNumber (C @ B %),
38
PyImport_GetModuleDict (C DEH%), 38
PyImport_Import (C DEE%), 37
PyImport_ImportFrozenModule (C & [
%0, 39
PyImport_ImportModule (C DEJ%X), 36
PyImport_ImportModuleEx (C DEH%%), 36
PyImport_ImportModuleLevel (C D E%0),
36
PyImport_ImportModuleNoBlock (C O 4
#0), 36
PyImport_ReloadModule (C D B%%), 37
PyIndex_Check (C DB%%), 67
PyInstance_Check (C D B%%), 125
PylInstance_New (C DEI%), 125
PyInstance_NewRaw (C DEd%%), 125
PylInstance_Type (C DZ#), 125
PyInt_AS_LONG (C DE%%), 78
PyInt_AsLong (C D B4%%), 78
PylInt_AsSsize_t (C DEI%%), 79
PyInt_AsUnsignedLongLongMask (C DB4
#0), 78
PyInt_AsUnsignedLongMask (C @ B4%%),
78
PyInt_Check (C DEI%0), 77
PyInt_CheckExact (C DBH%0), 77
PyInt_ClearFreeList (C D Bd%%), 79
PyInt_FromLong (C D B%%), 78
PyInt_FromSize_t (C DEI%), 78
PyInt_FromSsize_t (C DRI%L), 78
PyInt_FromString (C DEi%%), 77
PyInt_GetMax (C DE4%L), 79
PyInt_Type (C DE%), 77
PylInterpreterState (C D7 — % 1), 154
PyInterpreterState_Clear (C D Bi%%), 157
PylInterpreterState_Delete (C DEJ%), 157
PyInterpreterState_Head (C DE4%%), 160
PylInterpreterState_New (C D B%%), 156
PylnterpreterState_Next (C DBEI%L), 160
PyInterpreterState_ThreadHead (C @ B

#0), 160
PyIntObject (C O 7 — % &), 77
Pylter_Check (C D B4%0), 72
Pylter_Next (C DEH%), 72
PyList_Append (C DEI%%), 120
PyList_AsTuple (C DBH%0), 121
PyList_Check (C DBH%0), 118
PyList_ GET_ITEM (C DB%0), 119
PyList_GET_SIZE (C DE§%), 119
PyList_Getltem (C D B4%%), 119
PyList_Getltem(), 8
PyList_GetSlice (C D®B%0), 120
PyList_Insert (C DB%%), 120
PyList_New (C DBH%0), 119
PyList_Reverse (C DBI%0), 121
PyList_SET_ITEM (C DEd%%), 120
PyList_SetItem (C D BI%0), 119
PyList_Setltem(), 6
PyList_SetSlice (C D B9%0), 120
PyList_Size (C DEH%X), 119
PyList_Sort (C DBI%%), 121
PyList_Type (C DZ%0), 118
PyListObject (C D7 — % ), 118
PyLong_AsDouble (C DEJ%0), 82
PyLong_AsLong (C DE%X), 81
PyLong_AsLongLong (C DE4%L), 82
PyLong_AsSsize_t (C DEI%), 81
PyLong_AsUnsignedLong (C D %)), 81
PyLong_AsUnsignedLongLong (C @4
#0), 82
PyLong_AsUnsignedLongl.ongMask (C @
P%0), 82
PyLong_AsUnsignedLongMask (C @ B4
#0), 82
PyLong_AsVoidPtr (C DEJ%0), 82
PyLong_Check (C D B%0), 80
PyLong_CheckExact (C DBE4%X), 80
PyLong_FromDouble (C DE%%), 81
PyLong_FromLong (C D BEd%%), 80
PyLong_FromLongLong (C D Ed4%%), 80
PyLong_FromSize_t (C DEY%L), 80
PyLong_FromSsize_t (C D B%%), 80
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PyLong_FromString (C D BEd%%), 81
PyLong_FromUnicode (C D BJ%0), 81
PyLong_FromUnsignedLong (C @ BJ%%),
80
PyLong_FromUnsignedLongLong (C D B4
%0, 80
PyLong_FromVoidPtr (C DBE%%), 81
PyLong_Type (C DZ%), 80
PyLongObject (C O 7 — % ), 80
PyMapping_Check (C D E%), 70
PyMapping_Delltem (C D Bg%%), 71
PyMapping_DelltemString (C DB%0), 71
PyMapping_GetltemString (C ®DB4%), 71
PyMapping_HasKey (C D BE%0), 71
PyMapping_HasKeyString (C DEJ%%), 71
PyMapping_Items (C D BE%%), 71
PyMapping_Keys (C DEI%%), 71
PyMapping_Length (C DEJ%0), 70
PyMapping_SetltemString (C D B%%), 71
PyMapping_Size (C DE%%), 70
PyMapping_Values (C DEI%%), 71
PyMappingMethods (C @ 7 — % ), 198
PyMappingMethods.mp_ass_subscript (C
DAV INEH), 198
PyMappingMethods.mp_length (C & X ¥~/
INEEH), 198
PyMappingMethods.mp_subscript (C @D X
¥ NZER), 198
PyMarshal_ReadLastObjectFromFile (C @

BI%0), 41
PyMarshal_ReadLongFromFile (C @ B4
#0), 41
PyMarshal_ReadObjectFromFile (C @ B4
#0), 41
PyMarshal_ReadObjectFromString (C O
B%0), 41
PyMarshal_ReadShortFromFile (C @ B4
£, 41
PyMarshal_WriteLongToFile (C @ BJ%%),
40
PyMarshal_WriteObjectToFile (C D EH%4),
40

PyMarshal_WriteObjectToString (C @ B4
%0, 41
PyMem_Del (C DBE3%%), 165
PyMem_Free (C DEJ%0), 165
PyMem_Malloc (C D EH%%), 164
PyMem_New (C DBEH%0), 165
PyMem_Realloc (C DBI%Y), 165
PyMem_Resize (C DEH%0), 165
PyMemberDef (C ® 7 — % ), 172
PyMethod_Check (C DEH%%), 127
PyMethod_Class (C DEI%%), 127
PyMethod_ClearFreeList (C DEJ%0), 128
PyMethod_Function (C ®B4%0), 128
PyMethod_GET_CLASS (C DE%%), 127
PyMethod_GET_FUNCTION (C & Bg%%),
128
PyMethod_GET_SELF (C ®B%0), 128
PyMethod_New (C DBEH%0), 127
PyMethod_Self (C DEI%%), 128
PyMethod_Type (C DZ#X), 127
PyMethodDef (C @7 — % ), 171
PyModule_AddIntConstant (C @ B4 %),
132
PyModule_AddIntMacro (C DE4%L), 132
PyModule_AddObject (C DBI%X), 131
PyModule_AddStringConstant (C D %),
132
PyModule_AddStringMacro (C @ B4%),
132
PyModule_Check (C DEI%%), 131
PyModule_CheckExact (C DEI%%), 131
PyModule_GetDict (C DEJ%L), 131
PyModule_GetFilename (C D B4%), 131
PyModule_GetName (C DEH%0), 131
PyModule_New (C DE4%%), 131
PyModule_Type (C DZE%Y), 131
PyNumber_Absolute (C D B%%), 63
PyNumber_Add (C DB%0), 62
PyNumber_And (C DB%%), 63
PyNumber_AsSsize_t (C DBI%L), 67
PyNumber_Check (C D BEd%%), 62
PyNumber_Coerce (C D B%%), 66
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PyNumber_CoerceEx (C DB%%), 66
PyNumber_Divide (C DE4%%), 62
PyNumber_Divmod (C D E4%0), 62
PyNumber_Float (C D Bd%%), 66
PyNumber_FloorDivide (C DEJ%%), 62
PyNumber_Index (C DE%), 66
PyNumber_InPlaceAdd (C D BEi%%), 64
PyNumber_InPlaceAnd (C D Bd%), 65
PyNumber_InPlaceDivide (C DBEd%X), 64
PyNumber_InPlaceFloorDivide (C @ B
%), 64
PyNumber_InPlaceLshift (C ® %), 65
PyNumber_InPlaceMultiply (C DEH%X), 64
PyNumber_InPlaceOr (C DE%%), 65
PyNumber_InPlacePower (C D BH%X), 65
PyNumber_InPlaceRemainder (C ?® E%%),
65
PyNumber_InPlaceRshift (C DE%%), 65
PyNumber_InPlaceSubtract (C D B4%0), 64
PyNumber_InPlaceTrueDivide (C D EH%),
64
PyNumber_InPlaceXor (C DEJ%0), 65
PyNumber_Int (C D BH%0), 66
PyNumber_Invert (C D B%), 63
PyNumber_Long (C DBH%0), 66
PyNumber_Lshift (C DEJ%L), 63
PyNumber_Multiply (C D B%%), 62
PyNumber_Negative (C DE%X), 63
PyNumber_Or (C D Bi%X), 64
PyNumber_Positive (C DEJ%L), 63
PyNumber_Power (C DEI%%), 63
PyNumber_Remainder (C D BH%L), 62
PyNumber_Rshift (C D BI%%), 63
PyNumber_Subtract (C D Ed%%), 62
PyNumber_ToBase (C D B4%0), 66
PyNumber_TrueDivide (C DEJ%0), 62
PyNumber_Xor (C D Bi%), 64
PyNumberMethods (C @ 7 — % ), 196
PyNumberMethods.nb_coerce (C D X ¥/ /N
ZH0), 198
PyObject (C 7 — % ), 169
PyObject._ob_next (C D X ¥ ¥, 176

PyObject._ob_prev (C D X ¥ 2%, 176
PyObject.ob_refent (C D X ¥ NZE4Y), 176
PyObject.ob_type (C D X ¥ %), 176
PyObject_AsCharBuffer (C DE%%), 73
PyObject_AsFileDescriptor (C D B%%), 61
PyObject_AsReadBuffer (C DEI%L), 73
PyObject_AsWriteBuffer (C DEJ%%), 73
PyObject_Bytes (C DBE%), 57
PyObject_Call (C DEH%%), 58
PyObject_CallFunction (C D BJ%%), 59
PyObject_CallFunctionObjArgs (C @ B4
#0), 59
PyObject_CallMethod (C D EH%%), 59
PyObject_CallMethodObjArgs (C D %K),
60
PyObject_CallObject (C D %), 59
PyObject_CheckBuffer (C DBI%%), 112
PyObject_CheckReadBuffer (C DEH%), 73
PyObject_Cmp (C DEI%%), 57
PyObject_Compare (C DEH%K), 57
PyObject_Del (C DEH%0), 168
PyObject_DelAttr (C DBI%0), 56
PyObject_DelAttrString (C D EH%%), 56
PyObject_Delltem (C DEd%%), 61
PyObject_Dir (C DEI%Y), 61
PyObject_GC_Del (C D BH%), 203
PyObject_GC_New (C DEH%), 202
PyObject_GC_New Var (C DEd%%), 202
PyObject_GC_Resize (C DEI%), 202
PyObject_GC_Track (C DEJ%0), 202
PyObject_GC_UnTrack (C D BH%0), 203
PyObject_GenericGetAttr (C D BH%X), 56
PyObject_GenericSetAttr (C D BI%0), 56
PyObject_GetAttr (C DBI%), 56
PyObject_GetAttrString (C D BH%0), 56
PyObject_GetBuffer (C DEI%L), 112
PyObject_Getltem (C D BH%0), 61
PyObject_Getlter (C DBH%X), 61
PyObject_HasAttr (C DEH%0), 55
PyObject_HasAttrString (C DEH%%), 55
PyObject_Hash (C DEI%%), 60
PyObject_HashNotImplemented (C @ B
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#0), 60
PyObject_HEAD (C D~ 7 1), 170
PyObject HEAD_INIT (C ®d~ 7 1), 170
PyObject_Init (C DEI%L), 167
PyObject_InitVar (C DBI%0), 167
PyObject_IsInstance (C DEI%K), 58
PyObject_IsSubclass (C DBI%Y), 58
PyObject_IsTrue (C DEJ%K), 60
PyObject_Length (C DEF%), 60
PyObject_New (C D BE%), 168
PyObject_New Var (C D Bi%X), 168
PyObject_Not (C DEi%%), 60
PyObject_Print (C D BI%0), 55
PyObject_Repr (C DBI%Y), 57
PyObject_RichCompare (C DEH%0), 57
PyObject_RichCompareBool (C @ %),
57
PyObject_SetAttr (C DE%X), 56
PyObject_SetAttrString (C D BI%%), 56
PyObject_Setltem (C DEH%), 61
PyObject_Size (C DEIE), 60
PyObject_Str (C DBI%0), 57
PyObject_Type (C DBI%Y), 60
PyObject_TypeCheck (C DE%%), 60
PyObject_Unicode (C D BI%0), 57
PyObject_VAR_HEAD (C ®< 7 1), 170
PyOS_AfterFork (C DE§%%), 33
PyOS_ascii_atof (C DEH%), 53
PyOS_ascii_formatd (C DR§%%), 52
PyOS_ascii_strtod (C D B%%), 52
PyOS_CheckStack (C DEH%0), 33
PyOS_GetLastModificationTime (C @ B4
%), 33
PyOS_getsig (C DEI%Y), 34
PyOS_setsig (C DBI%0), 34
PyOS_snprintf (C DE%), 52
PyOS_stricmp (C DEY%0), 53
PyOS_strnicmp (C DEJ%0), 53
PyOS_vsnprintf (C DEY%L), 52
PyParser_SimpleParseFile (C DEJ%0), 18
PyParser_SimpleParseFileFlags (C @ B4
#0), 18

PyParser_SimpleParseString (C @ B %),
17
PyParser_SimpleParseStringFlags (C O B4
0,17
PyParser_SimpleParseStringFlagsFilename
(C DBE%D, 17
PyProperty_Type (C DZ#), 133
PyRun_AnyFile (C DB%0), 15
PyRun_AnyFileEx (C DBI%0), 16
PyRun_AnyFileExFlags (C DE%), 16
PyRun_AnyFileFlags (C DBE%%), 15
PyRun_File (C DB%0), 18
PyRun_FileEx (C DEH%%), 18
PyRun_FileExFlags (C DE%%), 18
PyRun_FileFlags (C DBH%), 18
PyRun_InteractiveLoop (C DEI%), 17
PyRun_InteractiveLoopFlags (C @ B%%),
17
PyRun_InteractiveOne (C D BH%0), 17
PyRun_InteractiveOneFlags (C DEI%), 17
PyRun_SimpleFile (C DB%%), 16
PyRun_SimpleFileEx (C DEY%L), 16
PyRun_SimpleFileExFlags (C DRY%0), 16
PyRun_SimpleFileFlags (C DE%%), 16
PyRun_SimpleString (C DBEH%0), 16
PyRun_SimpleStringFlags (C DBE4%%), 16
PyRun_String (C DEI%%), 18
PyRun_StringFlags (C D B%%), 18
PySeqlter_Check (C DEI%%), 132
PySeqlter_New (C DEJ%1), 132
PySeqlter_Type (C DZ%Y), 132
PySequence_Check (C DEH%L), 67
PySequence_Concat (C DEI%), 67
PySequence_Contains (C D B%%), 69
PySequence_Count (C DB%%), 69
PySequence_Delltem (C D Ed%%), 68
PySequence_DelSlice (C D BI%0), 69
PySequence_Fast (C DEI%L), 69
PySequence_Fast_GET_ITEM (C D BE4%4%),
70
PySequence_Fast_GET_SIZE (C ?DBd%4%),
70
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PySequence_Fast_ITEMS (C DEJ%L), 70
PySequence_Getltem (C DBI%Y), 68
PySequence_Getltem(), 8
PySequence_GetSlice (C D BI%%), 68
PySequence_Index (C D BI%0), 69
PySequence_InPlaceConcat (C DEI%X), 67
PySequence_InPlaceRepeat (C D EH%0), 68
PySequence_ITEM (C D B4%%), 70
PySequence_Length (C DRY%Y), 67
PySequence_List (C DE%L), 69
PySequence_Repeat (C DEI%), 67
PySequence_Setltem (C DEJ%), 68
PySequence_SetSlice (C D BI%Y), 68
PySequence_Size (C DEH%), 67
PySequence_Tuple (C DEI%X), 69
PySequenceMethods (C D 7 — % 1), 199
PySequenceMethods.sq_ass_item (C D X
Y ONERD), 199
PySequenceMethods.sq_concat (C D X
INEH), 199
PySequenceMethods.sq_contains (C d X
¥R, 199
PySequenceMethods.sq_inplace_concat (C
DRV INEERD), 199
PySequenceMethods.sq_inplace_repeat (C
DRV INEEED), 199
PySequenceMethods.sq_item (C D X /2N
2450, 199
PySequenceMethods.sq_length (C D X »
INEEH), 199
PySequenceMethods.sq_repeat (C D X
INEEH), 199
PySet_Add (C DB%%), 144
PySet_Check (C DBI%0), 142
PySet_Clear (C DEI%), 144
PySet_Contains (C D E%), 143
PySet_Discard (C DEI%), 144
PySet_GET_SIZE (C DEd%0), 143
PySet_New (C DEI%), 143
PySet_Pop (C DEH%), 144
PySet_Size (C DEH%), 143
PySet_Type (C DZH), 142

PySetObject (C D7 — % 1), 142
PySignal_SetWakeupFd (C DB%%), 29
PySlice_Check (C D BY%), 134
PySlice_Getlndices (C DBEi%%), 134
PySlice_GetIndicesEx (C DEH%L), 135
PySlice_New (C DEI%X), 134
PySlice_Type (C DZ#), 134
PyString_AS_STRING (C DE%%), 89
PyString_AsDecodedObject (C DES%Y), 91
PyString_AsEncodedObject (C DEJ%X), 91
PyString_AsString (C D BI%%), 88
PyString_AsStringAndSize (C DE%%), 89
PyString_Check (C DB%%), 87
PyString_CheckExact (C D B%%), 87
PyString_Concat (C DE4%%), 89
PyString_ConcatAndDel (C DEJ%L), 89
PyString_Decode (C DEJ%), 90
PyString_Encode (C DE4%%), 91
PyString_Format (C D E§#%), 90
PyString_FromFormat (C ? B%%), 87
PyString_FromFormatV (C D Bd%%), 88
PyString_FromString (C DEJ%), 87
PyString_FromString(), 122
PyString_FromStringAndSize (C ® B%),
87
PyString_GET_SIZE (C DEI%%), 88
PyString_InternFromString (C D E4%X), 90
PyString_InternInPlace (C D EJ%), 90
PyString_Size (C DEI%), 88
PyString_Type (C DZ#X), 87
PyStringObject (C D7 — % #), 87
PySys_AddWarnOption (C D BJ%0), 34
PySys_GetFile (C DBI%0), 34
PySys_GetObject (C DEI%X), 34
PySys_ResetWarnOptions (C DEI%), 34
PySys_SetArgv (C DEI%), 151
PySys_SetArgv(), 12, 145
PySys_SetArgvEx (C DEJ%0), 150
PySys_SetArgvEx(), 145
PySys_SetObject (C DEY%L), 34
PySys_SetPath (C DB%%), 34
PySys_WriteStderr (C DB%%), 35
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PySys_WriteStdout (C D BI%0), 34
Python 3000, 217
Python Enhancement Proposals

PEP 238, 20

PEP 302,212, 215

PEP 343,210
PYTHONDUMPREFS, 176
PYTHONHOME, 12, 151
Pythonic, 217
PYTHONPATH, 12
PyThreadState, 152
PyThreadState (C 7 — % 1), 154
PyThreadState_Clear (C DB%%), 157
PyThreadState_Delete (C DEJ%X), 157
PyThreadState_Get (C DB%%), 157
PyThreadState_GetDict (C D B%), 157
PyThreadState_New (C DBI%%), 157
PyThreadState_Next (C DRI%L), 161
PyThreadState_SetAsyncExc (C @ B%%),

158

PyThreadState_Swap (C DBI%0), 157
PyTime_Check (C DEH%%), 139
PyTime_CheckExact (C DEH%%), 139
PyTime_FromTime (C ® %), 140
PyTrace_C_CALL (C D), 160
PyTrace_C_EXCEPTION (C DZ#%%), 160
PyTrace_C_RETURN (C DZ#%%), 160
PyTrace_CALL (C DZ#)), 159
PyTrace_EXCEPTION (C D)), 159
PyTrace_LINE (C DZ#%%), 160
PyTrace_RETURN (C DZ#$), 160
PyTuple_Check (C DEI%%), 116
PyTuple_CheckExact (C DBI%0), 116
PyTuple_ClearFreeList (C D E%%), 118
PyTuple_GET_ITEM (C DB4%0), 117
PyTuple_GET_SIZE (C DBI%0), 117
PyTuple_Getltem (C DEH%%), 117
PyTuple_GetSlice (C DEI%), 117
PyTuple_New (C DEH%0), 116
PyTuple_Pack (C DEI%%), 117
PyTuple_SET_ITEM (C DB%%), 118
PyTuple_Setltem (C DEJ%%), 118

PyTuple_Setltem(), 6

PyTuple_Size (C DEI%X), 117
PyTuple_Type (C DZE$), 116
PyTupleObject (C D7 — ¥ &), 116
PyType_Check (C DEH%%), 76
PyType_CheckExact (C DEI%%), 76
PyType_ClearCache (C D BI%0), 76
PyType_GenericAlloc (C D %), 76
PyType_GenericNew (C DEI%%), 76
PyType_HasFeature (C DE%X), 76
PyType_HasFeature(), 200
PyType_IS_GC (C DB%0), 76
PyType_IsSubtype (C DEH%), 76
PyType_Modified (C DEJ%L), 76
PyType_Ready (C DEH%%), 76
PyType_Type (C DZ%Y), 75
PyTypeObject (C D7 — % 1), 75
PyTypeObject.tp_alloc (C D X ¥ /NZE),

193

PyTypeObject.tp_allocs (C D X ¥ /NZEE),
196

PyTypeObject.tp_as_buffer (C D X > /%%
#0), 183

PyTypeObject.tp_base (C D X ¥ /N4,
190

PyTypeObject.tp_bases (C D X ¥ /NZ%)),
195

PyTypeObject.tp_basicsize (C D X ¥/ %%
0, 177

PyTypeObject.tp_cache (C D X ¥ /NZE4)),
195

PyTypeObject.tp_call (C D X ¥ NZE%)),
182

PyTypeObject.tp_clear (C D X ¥ /N4,
186

PyTypeObject.tp_compare (C D X ¥ /NZ%
#0), 180

PyTypeObject.tp_dealloc (C D X ¥ /NZ8
80, 178

PyTypeObject.tp_descr_get (C D X ¥ /3Z8
#0, 191

PyTypeObject.tp_descr_set (C D X NG
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%0, 191

PyTypeObject.tp_dict (C D X ¥ NEEE),
191

PyTypeObject.tp_dictoffset (C D X ¥ /N2
#0), 191

PyTypeObject.tp_doc (C D X ¥ /N,
185

PyTypeObject.tp_flags (C D X ¥ /NZ24),
183

PyTypeObject.tp_free (C D X ¥ /NZE),
194

PyTypeObject.tp_frees (C D X ¥ /NZEE),
196

PyTypeObject.tp_getattr (C D X ¥ /N4,
179

PyTypeObject.tp_getattro (C D X ¥ /N2
#0), 182

PyTypeObject.tp_getset (C D X ¥ /NZEE),
190

PyTypeObject.tp_hash (C D X ¥ /NZE),
181
PyTypeObject.tp_init (C D X ¥ NZEE),

192

PyTypeObject.tp_is_gc (C D X ¥ NZH),
195

PyTypeObject.tp_itemsize (C D X ¥/ /N%%
80, 177

PyTypeObject.tp_iter (C D X ¥ NZEE)),
189

PyTypeObject.tp_iternext (C D X ¥ /NZE
#0), 189

PyTypeObject.tp_maxalloc (C D X ¥ /\Z%
#0), 196

PyTypeObject.tp_members (C D X /\Z%
#0, 190

PyTypeObject.tp_methods (C D X ¥/ %%
#0, 190

PyTypeObject.tp_mro (C D X ¥ /NZEE),
195

PyTypeObject.tp_name (C D X ¥ /NZE4)),
177

PyTypeObject.tp_new (C D X ¥ NZH),

194

PyTypeObject.tp_next (C D X ¥ L%,
196

PyTypeObject.tp_print (C D X ¥ /NZE4),
179

PyTypeObject.tp_repr (C D X ¥ /NZEE),
180

PyTypeObject.tp_richcompare (C D X >N
280, 188
PyTypeObject.tp_setattr (C D X ¥ 7/ NZE4),

180

PyTypeObject.tp_setattro (C D X ¥ /322
#0), 182

PyTypeObject.tp_str (C D X ¥ /NZEE)),
182

PyTypeObject.tp_subclasses (C D X /3%
#0), 196

PyTypeObject.tp_traverse (C D X ¥ /N2
#0), 186

PyTypeObject.tp_weaklist (C D X ¥ /N2
#0), 196

PyTypeObject.tp_weaklistoffset (C D X
INEHK), 188

PyTZInfo_Check (C DEI%Y), 140

PyTZInfo_CheckExact (C DEI%%), 140

PyUnicode_AS_DATA (C D Bd%0), 93

PyUnicode_AS_UNICODE (C ®B4%%), 93

PyUnicode_AsASCIIString (C @ E4%),
104

PyUnicode_AsCharmapString (C D E%%),
105

PyUnicode_AsEncodedString (C @ B4%),
97

PyUnicode_AsLatin1String (C @ E4%%),
103

PyUnicode_AsMBCSString (C @ E4%)),
107

PyUnicode_AsRawUnicodeEscapeString
(C DB%, 103

PyUnicode_AsUnicode (C D BE%Y), 95

PyUnicode_AsUnicodeEscapeString (C D
B0, 102
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PyUnicode_AsUTF16String (C @ %),
101
PyUnicode_AsUTF32String (C DEI%0), 99
PyUnicode_AsUTF8String (C DEJ%L), 98
PyUnicode_AsWideChar (C DEJ%%), 96
PyUnicode_Check (C DEd%%), 92
PyUnicode_CheckExact (C D BEd%%), 92
PyUnicode_ClearFreeList (C D Bd%%), 93
PyUnicode_Compare (C DBJ%0), 109
PyUnicode_Concat (C D BEd%%), 107
PyUnicode_Contains (C DEJ%), 109
PyUnicode_Count (C D BEd%%), 108
PyUnicode_Decode (C D EH%0), 97
PyUnicode_DecodeASCII (C D EI%), 104
PyUnicode_DecodeCharmap (C O B§%),
105
PyUnicode_DecodeLatinl (C D BJ%%), 103
PyUnicode_DecodeMBCS (C DEd%%), 106
PyUnicode_DecodeMBCSStateful (C ? B4
#0), 106
PyUnicode_DecodeRawUnicodeEscape (C
DA%, 102
PyUnicode_DecodeUnicodeEscape (C O
F9%0), 102
PyUnicode_DecodeUTF16 (C DEJ%X), 100
PyUnicode_DecodeUTF16Stateful (C @ B4
#0), 100
PyUnicode_DecodeUTF32 (C DEJ%L), 98
PyUnicode_DecodeUTF32Stateful (C ® B4
#0), 99
PyUnicode_DecodeUTF7 (C DRY%0), 101
PyUnicode_DecodeUTF8 (C DEJ%), 97
PyUnicode_DecodeUTF8Stateful (C @ B4
#0, 98, 101
PyUnicode_Encode (C D BJ%%), 97
PyUnicode_EncodeASCII (C D %K), 104
PyUnicode_EncodeCharmap (C @ %)),
105
PyUnicode_EncodeLatin1 (C ®BEd%%), 103
PyUnicode_EncodeMBCS (C D B%%), 106
PyUnicode_EncodeRawUnicodeEscape (C

DEI%), 103

PyUnicode_EncodeUnicodeEscape (C O
B%0), 102
PyUnicode_EncodeUTF16 (C DBE%%), 100
PyUnicode_EncodeUTF32 (C D %), 99
PyUnicode_EncodeUTF7 (C DEI%%), 101
PyUnicode_EncodeUTF8 (C ? B%%), 98
PyUnicode_Find (C D B9%0), 108
PyUnicode_Format (C D EJ%4), 109
PyUnicode_FromEncodedObject (C @ B4
%0, 95
PyUnicode_FromObject (C D B%%), 95
PyUnicode_FromUnicode (C DE4%4), 94
PyUnicode_FromWideChar (C D E4%%), 96
PyUnicode_ GET_DATA_SIZE (C DBJ%%),
93
PyUnicode_GET_SIZE (C DE4%), 92
PyUnicode_GetSize (C D BH%0), 95
PyUnicode_Join (C DE4%0), 108
PyUnicode_Replace (C D Bd%X), 108
PyUnicode_RichCompare (C DEH%%), 109
PyUnicode_Split (C DEI%%), 107
PyUnicode_Splitlines (C D B%%), 107
PyUnicode_Tailmatch (C D BJ%%), 108
PyUnicode_Translate (C DB4%), 107
PyUnicode_TranslateCharmap (C @ B3%%),
106
PyUnicode_Type (C DZ%Y), 92
PyUnicodeObject (C D7 — % 1), 92
PyVarObject (C D5 — % ), 169
PyVarObject.ob_size (C D X ¥ /NZE¥)),
177
PyVarObject_ HEAD_INIT (C &~ 7 1),
170
PyWeakref Check (C D B%%), 135
PyWeakref CheckProxy (C @ BEd%%), 135
PyWeakref CheckRef (C DEJ%L), 135
PyWeakref_ GET_OBJECT (C & Bd%%),
136
PyWeakref_GetObject (C DBI%), 136
PyWeakref NewProxy (C D E%%), 136
PyWeakref_NewRef (C D BI%0), 135
PyWrapper_New (C DBH%0), 134
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readonly (C D X ¥ NZ24)), 110
realloc(), 163
reference count, 217
reload

A A IA A B, 37
repr

HH A A A BE£L, 57, 180
rexec

TV 22—, 37

search

path, module, 12, 145, 149
sequence, 217

727 F,85
set

7Y b, 142
set_all(), 8
setcheckinterval() (in module sys), 151
setvbuf(), 130
shape (C D X ¥ %), 111
SIGINT, 29
signal

T 2—)1,29
slice, 218
SliceType (in module types), 134
softspace (file attribute), 130
special method, 218
statement, 218
staticmethod

HH A IA A BEEL, 172
stderr (in module sys), 146
stdin (in module sys), 146
stdout (in module sys), 146
str

L A IA A BE%L, 57
strerror(), 26
strides (C D X ¥V N, 111
string

7Y 2+, 87
StringType (in module types), 87
suboffsets (C D X ¥ N, 111
sum_list(), 8
sum_sequence(), 9, 10

sys
Y 2L, 12, 145, 146
SystemError (built-in exception), 131

thread

£ 2—, 154
tp_as_mapping (C D X ¥ N2 4, 181
tp_as_number (C D X ¥ NE%)), 181
tp_as_sequence (C D X ¥ NE%), 181
traverseproc (C O 7 — % 1), 203
triple-quoted string, 218
tuple

F7Y 7 b, 116

A IAABIEL, 69, 121
TupleType (in module types), 116
type, 218

F7Y = b, 4,75

A aA A BIEL, 60
TypeType (in module types), 76

ULONG_MAX, 82
unicode

FHAA ABAEKL, 58

version (in module sys), 149, 150
virtual machine, 218
visitproc (C D7 — % 1), 203

Zen of Python, 218

FAE S/
buffer, 110
bytearray, 85
class, 125
CObject, 136
complex number, 83
dictionary, 121
file, 128
floating point, 82
frozenset, 142
function, 126
instance, 125
integer, 77
list, 118
long integer, 80
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mapping, 121 pow, 63, 65
method, 127 reload, 37
module, 131 repr, 57, 180
None, 77 staticmethod, 172
numeric, 77 str, 57
sequence, 85 tuple, 69, 121
set, 142 type, 60
string, 87 unicode, 58
tuple, 116
type, 4, 75

TP 2L

_ builtin__, 12, 145, 146
__main__, 12, 145, 146
exceptions, 12

ithooks, 37

rexec, 37

signal, 29

sys, 12, 145, 146

thread, 154

BUSTER
exec_prefix, 4
PATH, 12
prefix, 4
PYTHONDUMPREEFS, 176
PYTHONHOME, 12, 151
PYTHONPATH, 12

L 2 3A 2 B E
__import__, 36
abs, 63
apply, 59
bytes, 57
classmethod, 172
cmp, 57
coerce, 66
compile, 37
divmod, 63
float, 66
hash, 60, 181
int, 66
len, 61, 67, 70, 119, 123, 143
long, 66
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