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Release 2.6
Date 2011 4F 01 H 23 H

CORF¥aXy T, Python 4 % 7 ¥ Z2HRET 57012 C/C++ TEY 2 —)Lz2H
CHBIZOWTHBRE T, JHEEY 2=V Tld, FiezBBEERTE LT TR, H
TeleA 727 PRIEZDAYy FHOERETEET, TORFFXFa XV FTIdE7, Python
AZ TV ZEMNDT 7V r— a VICHIDIAA (embedding), IARSEEE LTS ik
IZOWTHIABRRNET, F, B (FETRHOIBREY 2 — V20— F T 288 % 0S 23
PR—F LTV 5AIC, BN — FARAIERES 2— 123y 4 L LTI V7T
L HEERLET,

ZORFaXyhTlE, $E T Python IOV TN LA Z R LADLETVEHD
ERELTwE Y, IBUL S 4\ Python SEED AFNCIE, mutorial-index 23t A TL 723
V>, reference-index % Ht® X, Python Siklc oW T X WA R ERLBONE T, £
7z library-index T\, Python IZJAWEHHEIHZ 726 L T AHEFOA 7Y = 7 ML
BE%, B X O HAIAA, B XU Python TEDLN L DD D) €Y 2 =)D\ TR
AL TwET,

Python/C API 2{ADFEL WFHHHIZ, WD FX 2 X v FTH 5. c-api-index ZZHL T
7230,







C © C++ (T &K % Python DR

C7ur7L0EEHEZH->TWS7% 5, Python IZHT 72 fHlAAREY 2 — V&2 BINT
LZDIXEHLOTHEEATY, ZOFRETY 22—, JAEEY 2 — ) (extention module) %
i) &, Python BNEFATA VDD Z L HLWHHAIAAL 7V 27 g 2 LT
ETDCIATTVEARMES AT L a—NVIINTEZHOHL, ’TE2 L9128 £7,

JREREY 2 — V%2 Y A — b § 579, Python API (Application Programmer’s Interface) “C
FEHOBE, v/ n B X OEEERMEEL TV T, Python 7Y A LV AT LDIEEA
EDMHA~ND 7 72 AFEZ ML TWE T, Python API I, ~v ¥ "Python.h" %
AV IN—=FLTCY—RIZWDIARET,

PBIREY 22— Dav A NVAEIZ, T2 VDOHERS AT LDBRETEITHKEL
9 MBI THBHL £,

1.1 HERH5

spam (Monty Python 7 7 ¥ DY) TTR) L W) HLDIREY 2 — NV Z2FKT 5 Z LI
LT, CI7A4 77 VB system() IZXT % Python £ ¥ 7 = —AZ{FR L& L
9, ! SO null TRIGI N X v 7 7 ARG BUCE D BEEIRLET,
COBEE LT D X 912 LT Python 26 MEN I 2 L) ICL7zwnwE LET:

>>> import spam
>>> status = spam.system("ls —-1")

F 913 spammodule.c ZERT S L ZA0 6D F T, (BFE LT, spam &\ 9 4
DEY 2—NVEERT 256, T 2—NVOFEENR A7 C 774 )% spammodule.c
EMESRZ Lo TWVE T, spammify DL IR TELEY 2 — NADEEITIE, HIC
spammify.c iZHTE X7, )

L Z DB ADA v 72— RIETTIEEE 2 — )L os ICH D FT — ZORKEBEAFL DT, Ykl
THEBENZHZRL720L15TT,




Extending and Embedding Python, ') ') —X 2.6.2

D7 7ANDERMADITIIDLIFD LI L T

#include <Python.h>

Z4UT, Python API ZHUDAAE T (WEA S, €Y 2 — VORLEICEYT 2 3iH>, EE
MEFRZBIML £9), Python I3, ¥ AT LI ko> TIIEHE~N Y FDEFRICHEET 3 L)
7N 7y YEREITOTVRLEDT, Python.h lZWTNOEHENY ¥ X D) HHETIC
A7 NV—FEhldeh A,

Python.h TERINTWVALI—Yr5 O VR VIE, TR py £721Z Py 28
T d, 2L, BNy Y7 7 A VHDOERIIRZ T, EHDZ® L, Python
WTIAHIZMH ) 2 &2k b E W) AP S, "Python. h" ZW L O DEHE~NY 577 7
A):<stdio.h>, <string.h>. <errno.h>, LW <stdlib.h> %A ¥ 7 )L —
FLTOWET, BEDNY T 774N AT L EIZRIFUE, "Python.h" 23B8%K
malloc() . free() 8L Wrealloc() ZEHZEEL X7,

RIZT7 7 A ITEMT 2 N4, Python 2\ spam. system (string) % i d 2 BRICHE
OCHE N5 2 L1745 CRETY (2 DB Z AN ED X ) ISP 03, £ TT
ChHrh E9):

static PyObject =
spam_system (PyObject xself, PyObject xargs)
{

const char *command;

int sts;

if (!PyArg_ParseTuple(args, "s'", &command))
return NULL;

sts = system(command) ;

return Py BuildValue ("i", sts);

}

Z 2T, Python DY A~ 21X, i—D "1s -1") 256 C BB 58z
ZOEFEFEHLTET, CREBIFEIC SO %ERE ., HHEHNIC self BX W args &
WX T,

self 518U% C BI%AS Python DBIEI Tl 7% K fHAIAA X Y v FZFEEL T 25512 D A
fibnxd, ZOPITIEAY Yy FTEECHEZERL TWEDT, self IFHIC NULL
PAVZIZREDET, (ZHUE, A v 7TV IBODERL A D C Bz B L 7 <
TH & T2%DTT, )

args F18UZ, BIBDA->7 Python ¥ VA TL 27 DRV ZIZHEDET, ¥ 7
WOEEHFIZ, WO LOBEOBIEY 2 MBI 255180/ L £ 9, 514203 Python
F7Y 27 FTT —CBRTIHEZ > T2 2iT) 1I2iE, 72 =7 F26 C Dffilc
ZHad X7 ) £¥ A, Python APl DBY# PyArg_ParseTuple () X518 DM%E F =
7 L. CDMEICE#L 9, PyArg_ParseTuple () 7 ¥ 7L — b XFF%2#-> T,
5I8A 7Y =7 bRl BaI N xR ALD CEBORZHBIL £, Zizown
TR THLIFHHAL £,

4 % 1. C ¥ C++ Ic & % Python DLk
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PyArg_ParseTuple () &, ETOHIEDBIEL WZFF>TWT, 7 FLVREL I
BEBICEGIBEFZZRE L L ZICEGEE ) 2R L £9, COREIIAIEZRTIEY
AbzETEH D) 2K T, BREOYA., BBULEY 2HIMN 2K T 50T, MW
OCHLUHNE @b H B L 912) TCICNULL 2B T L 912 L TL EE W,

1.2 BR/NGE: T5— &A%

Python 4 ¥ % 7Y ¥ &fkz@l L T, —DOOHEELZNHIROLH D 7. 21, BHED
B R L 7256, HldMREZ 2y P LT, =7 —Z/ 9 GEH X NULL 1 > %)
ZIRINUE RS\, L) 2 ETT, HlIdEA & 7)) SHNOENLZ 7 a— N VEE
ICRIFS L TOfliDS NULL D6, P bR ETHRW I EIica ) £7, 5
D7 —=VERIZIX, B “fFEAE (associated value)” (raise XD 515 3
ADET, BEofdiciy, =7 —DFAERD Python 2 — FNZE 7 HZHICAY v 7 b
L — A3y 7 (stack traceback) A D £, TN 6D ZODEEIL, Z N Z 4L Python D
B sys.exc_type . sys.exc_value ‘Y 8L ‘' sys.exc_traceback &
Fffize C DEBTT (Python 74 77V Y7 7LV AD sys BY 2 — )WICBAT iz %
LTIV, )T 7= EDL IR IFEINL 0 2HET 2121, Ts DAL
DVTELHAISTELS ZEDPHETT,

Python API Tl, #A ZHRDOHINZ 2y F T 570 DEBZ W ODPEREL TVET,

bo b XM ENBDIE PyErr_setstring () TY, HIHRHNA TV =2 b e
C XFHNTY, #4727 MLlH., PyExc_ZeroDivisionError DX ) RER
BADX 7Y 27 F T, CXFINIT I —DFKZR L, Python LFHIA 7Y =7 b
S LB MBI R S L E T

b9 —OFMH % E LT PyErr_SetFromErrno () 25 D £9, ZOBREII5IHUC
BNz 2 E D, fEEIE 7 — NV EH errno oML 7, bo & HPHNERE
Bt PyErr_SetObject () T, oA 7Y =7 b, HltE HEEZBIEIZED T,
INGEABICIETA 7Y 27 FIZIE Py_INCREF () Zfi9MEIZHH ¥ A,

BNy P INTHWEDE ) DI, PyErr_Occurred () ZfH-> CTIEWHENICTIR S
NET, ZOBEBITHREDHINA 7Y =7 F 2R L ET, HINDSBHEEL T wiGEIC
I NULL 23R L £9, @i, BEORED? S L7 =238 L 25l TE 5139
7% DT, PyErr_Occurred () ZMONHTHEITZH D FHA,

B ¢ M ONHE T £ 28, BIE ORISR LIc kL2 &zt d 5L, fAKIZT
7 —fl CK#&1E NULL % -1) ZiR 3% h ¥ A, L L, PyErr_x () BBIEEDO W
TN ZMEOHTHEIE HDEFFA — ¥R, gV TTIKMNEIHLTWE2 5T,
ROTfEFOHELZZa—Fb 7 —2Rdfiz2 BSZMHOBLEO—RIGRTZ LI
D) W, FARICPyErr_« () I MFOHULEXBA , UTFAKRICHEET —27—0D
ROBFELVERIZ, e 7 —2RHE L BT TlicHfiE L Tw a6 T, 27—

1.2. BEE/NGE: T5—&HI9 S
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23 Python £ ¥ % 7V DRAA v )L—TICEET 5 & BIEFEFTHD Python 2 — Fid—
[R5 1E L, Python 7’0 7 7 M8 E L 7NNV P2 LHZ9 L LT,

(E¥ 2= pyErr_» () B#zd ) —EMHFOHL T, XV#Ellas —Xve—U%
T2 X9 IR H D £9, ZOL)RUTIZZ ) TRETT, LiFVA, —K
Bl E LTiE, PyErr_« () ZMELPFONETHEER R, b TUEs 7 —DJE
RICBI T 2 1EMZ R I MERICZ DL TY: THUITE D, 1ZEAEDEIERL LHH D
SRS 2b LNEEA)

HABEBTEOH L TOUMHDOEKIZI>oTRy P ENH42MmE T 21213,
PyErr_Clear() ZMUOHL THMREZHRMWICHEL 2L TEED LA,
I7—%A VI 7TVZITEE LS R, HEIT (M2 b EEE2To72 0, D
5RO LH)ICHELITE X)) %) 7 —UBEEZFERIITIBEICDHA,
PyErr_Clear () ZMUOHT L IITTXRETT,

malloc () OO LEKIZ, IOz L2 TEAR ) FH¥A —malloc() (7
¥ realloc()) ZIEHZEFOH L TWwWb a—FlE, PyErr_NoMemory () ZW-OH L
T, RMERTHEZRIQERD FEA, A7V 27 P 2AERT 22 TORBE @2
PyInt_FromLong()) ¥ PyErr_NoMemory () ODMNHL ZFEEFHTLEHIDT, 2
DHBIDBIRT 2 DIFEHE malloc () ZMFOHTa—FZFTT,

¥7:. PyArg_ParseTuple () &\ ) EHELFINZFRAT, BHEDREa— F 2RI
BlE7nTo, Unix DY AT A=)V EMU L WA L 2B icid¥ e £7131ED
iz kL, REL7GEICIE -1 Z2IRL £7,

BRI, T —EREZRTERIC, (7 —DRETL2FTIBICAER LT LE-2 AT
Yz 27 MK LT Py_XDECREF () % Py_DECREF () ZM-OH L T) I AL % =%
(T TL & W

EoWB AN 2R T HrDOERIT, 2 —HFIZERITD L L LNF T,
PyExc_ZeroDivisionError D X 9T, & TDOMAIAAD Python FIFFHIZ 1 %I
THREBHRADCAT7Y =27 b BdH Y, BEAHTEET, bEAHA. HIStOERIZE
{frbhlER ) FX¥A — 7 7 AN T R o7 2 2R TDIT PyExc_TypeError
ZS7DIFLEVTEIW (ZD5AIEEZ 5 PyExc_IOError DHICTRNE
TLX9). BIEY R MICHEDRD 2561213, PyArg_ParseTuple () F7WTWw
PyExc_TypeError ZiEMH L £ 7, SIEDEIREDFHZEZ Tz, Z DD
7T REEM 2T Z o 1241213, PyExc_ValueError 258Y) T3,

EY 2 VEAOH L RIS O ERTE E T, EET Z1C1E, WWE 7 7 A L OSEEH
TITHN G 7Y =27 P EBOES 2TV ET:

static PyObject xSpamError;

ZLT, Y 2= VOFWHLBIE (initspam () DT, HINA 7P =7 b ZfH>TH)
L EFT (22Tl —F 2y 7 2B L T ET):

6 % 1. C ™ C++ [c &3 Python DLk
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PyMODINIT_FUNC
initspam(void)
{

PyObject »*m;

m = Py_InitModule ("spam", SpamMethods) ;
if (m == NULL)
return;

SpamError = PyErr_NewException ("spam.error", NULL, NULL);
Py_INCREF (SpamError) ;
PyModule_AddObject (m, "error", SpamError);

}

Python L )L COHIA 7Y = 7 b DAHIE spam.error 1785 2 LITHERL TLEZ
\y, PyErr_NewException () BIEUX. bltin-exceptions TR 5T % Exception
77 ARIIKT 7 AKOBIN T 7 ABMELTE £ T (WULL DD D Il 7 5 A %4
L 72581350 9),

SpamError 28, F7ITERI NN 7 ANDSR2HMiFF T2 2 LICHIERLT
(R ZNERENNAERTT Ao a— PN A 7Y =27 P 2EY 2 — U5k
ETED720, T 2= Ao IER L 7BN T 7 AR A% %D, SpamError
MES T KA % (dangling pointer) IZ2>TLEDLBRVEHICTEDIT, 7T R
R 22 2A L CE»RIER D F¥A, b L SpamError 5L P RA v %
Ko TLEIE, Ca—FaWiNtEzEHL LI E LA EICary Yy 7PEKLZV
AERZEl ST I ENHD 7,

ZoWNzd B, BIEDR D ERIZ PyMODINIT_FUNC Dffi 9 Fi2 D\ Cldss Tilkam L
£,

1.3 BIICERES

FlZ EDBBDPNCR S &, GEEBLL TN OEITX 2B TE 5139 CTT:

if (!PyArg_ParseTuple (args, "s", &command))
return NULL;

ZDIFLTXIE, PyArg_ParseTuple () 23ty FT3HC X > T, 518U R M5
POLT—PEL 7 EZICNULL (A 7Y 27 bANDRAL VI #RTIYA 7OREBICE T
X7 —UME) ZRLET, =7 —TChiFIUX, 518 L TEZCFIEIZTR — AL
BB command I E—3NT0ET, ZOEEEIES VIRATHD ., £ v ¥2ME
LT XFINCH L CEERTON S L IFHEINTOERA B> T, B C T3,
22 command IZ const charx command & L GHUNICERELQIXR D FHA),

RDXTIE, PyArg_ParseTuple () TR XTI % L T Unix BI% system() %
EH L T E 9

1.3. BICRES 7
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sts = system(command) ;

spam.system() & sts % Python 7 7Y =7 P L TRINIERD FHA, THU
3. PyArg_ParseTuple () Difit ) REREE Py_Buildvalue () ZfHVF
Py_Buildvalue () 3EULXFIN ELEOED C Dtz 515 & Y. Hiz 7 Python
A7Y 27 F&IBELET, Py_Buildvalue () BT 25E L WEBIZETRL £ 7,

return Py_BuildValue ("i", sts);

FDgGETIE, Py_Buildvalue () 3B A 727 P 2RLET, (9., B TT
5. Python IZBWVWTIEe—=7FLDA TP =27 DT

il S Gl 2R S 72 VB (void Z2 iR TEI%) ISAIE T % Python DEY%KIZ None %K
S FH¥A, BT None Z BRI 5121, UTO L) REHAGZHWET (2D
MEHf)1Z Py_RETURN_NONE = 7 BIZEHEIN TV E T):

Py_INCREF (Py_None) ;
return Py_None;

Py_None [¥Ff#7% Pyhton 4 7Y = 7 F TH % None )BT 5 C TOLHITY, i
FCRTELIIREBEALEDIAVFXAINT“L I =" ZBKT S NULL ® A ¥ Lk
E\ ., None F#fif7 Python DA 7Y =7 FTT,

1.4 TV 2—-I)LOXYy RF—T)L & ¥EA{LEA %

ST, BHCHIR L 72 X 912, spam_system() Python 70 7 5 L0265 £ 9 o THUH
T2 oRLET, T, BBHET FLAZ “X Yy F7—7) (method table)”
IHNZET 208 D3H D 7

static PyMethodDef SpamMethods[] = {

{"system", spam_system, METH_VARARGS,
"Execute a shell command."},

{NULL, NULL, 0, NULL} /* Sentinel x*/
bi

VDA MEFZD=ZDOHDI Y b)Y (METH_VARARGS) ICHEEL T FEWw, TV Y
X, CBIEDME) MO LB Z A v TV S ICHZD7:0D7 5 7 TT, Wi I DfHE
¥ METH_VARARGS %* METH_VARARGS | METH KEYWORDS D3 CT9; 0 XIHAD
PyArg_ParseTuple () DZAUIEfEbN S T L Z2HKL £7,

METH_VARARGS XU Z 55 A&. C B iZ. Python L X)L TDHEH
PyArg_ParseTuple() M TE 28 7VDIEATEINI b D EMEL 2T
W FA; TORBBKICOWTOFEMIE T THMHL £,

8 % 1. C ™ C++ [c &3 Python DLk
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BIBIC X — 7 —FEEBEIND I LICE2TWwEDES, FEE74— )L FIC
METH_KEYWORDS Ev b2ty b TEET, ZOHE, CRBILE =74 pyObject
» ZEZMT LI RIER) FRA, TOF TV 27 ME, F—T— PRI BOREEICE
DEd, 29 LABEETHIEZMINT 51213, PyArg ParseTupleAndKeywords ()
o TLEE 0,

AV RT—=7)WE, €Y 22— VOYHHLBEIBNTA v & 7V 7 IS RIER D £8A,
PIHLBIEUZ T Y 2 — VD LTI Z name & L7 & ZIZ initname () & WIHI KT TRITI
E%67, EYa— L7 74 VHATERINTVRE2HDD ) &, ME—DIE static BFE Tk
JiuEe D A

PyMODINIT_FUNC
initspam(void)
{
(void) Py_InitModule ("spam", SpamMethods) ;

}

PyMODINIT_FUNC IZBEDR D fiEi% void IC%R 2 XIHICHEF L, 77 v b 74— 11
B E ING, FFEDY v 7' HE (linkage declaration) Z €T 252 &, I 6ICC++ D
e II3BIE % extern "C"ICHEETAZ EITHEEL T,

Python 7’0 77 A€ Y 22— )b spam Z#H T import T5% & E, initspam() &%
O S E §, (Python DELIOAARICBT 2 a Xy FETRIZSHL TKEZI v, )
initspam() ¥ Py_InitModule () ZFMOHL T“EY 2= NA 7V =7 b ZHER
L(A7Yx7 biE "spam" Z ¥ — & L THEE sys.modules A INE T), 5]
BELTEHEALAY Y FF—7)L (PyMethodDe £ EAR DA DIEFHICIED VT, fil
PABBEBA TP 27 F 2L 2 — VAL TWEET, Py _InitModule ()
X, HODER L7 (COBRBTRELZREHD) €L 2 — VA 72 27 FANDKRA V5
ZiRL £9, Py_InitModule() I, O DL I —TIIEMmW T —Tabort L. %
NN DE Y 2 — VSR WL T E B> 5 5E NULL 2R L £,

Python ZHl &AL AICIE.  _PyImport_Inittab 7—7 1D ¥ MY WIC
initspam() 237 WR D, initspam() EHBWIZEFOHEINELA, ZORME
R 2 OEH 57, Py_Initialize () ¥ PyMac_Initialize () W
Hi L 724212 initspam () ZEEZMFOH L, Y V7 LTEWREY 2 — )L ZFHTIC
FHELTLE ) L) bDTT:
int
main (int argc, char xargv[])
{

/% Python A Y 7V FIZ argv[0] ZIET +/

Py_SetProgramName (argv[0]) ;

/+ Python 4 ¥4 7V 8 ZHWNLT 5, TR,  +/
Py_Initialize();

Jx BT 2= Z2BINT 3 +/
initspam();

14. TEVa2—I)LDOXY Yy RT—T )L EWEA{LEE 9
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Python ¥ — AFLAEYIH D Demo/embed/demo.c 7 7 A VKIS H D £ 7,

J—h: B—D 7 AN (£721F fork () BD exec () DAL TOZRWIREE) I2B 1T
LEBDA Vv EZT) ZIZEB VT, sys.module 26TV MY ZBRELZZDFH/zma
ANVHEAEY 2 —)b%Z import L7z D §5 &, IEIREY 2 — NI K> TIMEZ4C 5 C
EDH D ET, HREY 2 —VOfEHE X, NET— Gz b3 2881213 & < K<
HLDITRETT, £/, reload() BEEZIEEY 2 — VI L THHTE., 2054
T 2 — VIHHEBIEL (initspam () IIFENHINE T2, Y 2 — LB HWIc T —
FA[gEZ A4 7Y =7 b7 74 )L (Unix TlE.so . Windows Tld .d11) 2> 6aiAa I 47z
BAEICIFEY 2=V 7 7 ANV ZHRAAAR L BODTHEREL TLEI WV,

XD FEEHEWEREY 2 — W PHlZ, Python Y — ARAAYIIC Modules/xxmodule.c &\
HHITCADTOVET, 2O7 74V Ty7L—FELTHRATEET L, Hichile
LCHadEd, V—ARAMYS Windows 124 > A b —)L 17 Python IZ A>T\ 5
modulator.py Tl&, JAREY 2 — )V TEEL ZITNE LS R VEECA 7Y 27 F2EHS
L., FEHS 2O THERT 270D 7 v 7L —b2ERTEL LI &, fliH LTI 74
ANI—HA I 7 2—A%RMELTET, TOAZY 7 it Tools/modulator/
TALZEVIZHDET; FELCIET 4L 27 PYHND README 7 7 A V2SI T %2
S\,

1.5 JNRAILEUV D

FILOIREY 2 — V2 iz 2 X910k 2 F T, LD 2,84 )L L, Python
AT LNDY) VI DS T E T, BNEEAIAA (dynamic loading) Z > T 5D
%5, EEOFMIETDY AT LM T BENNGEAAADIERIC X > TE Db 3
HbLNERLA;FELLIZ, BBEES 2 — VD E N FICBET 38 (distutils IC &5 CELO
C++ IhREY 2—I)LDOEJL R ) . Windows IZE T % E)L FIZBHRT 28 M1EHRD =
(:ref :building-on-windows &) Z ZM L T 723\,

BV ARIARZBEZ o720, €Y 2 — )V ZH K Python £ ¥ ¥ 7 ¥ O—Ic L TE
VB HICE, A VYTV IDENLVFREZEH L THELF LAZTNUER 6% %
5TL &9, Unix TIE, A Z LICZOMERIFETHHMTY: PFICHFOEY 2 —)L
7 7 A (Bl 21X spammodule.c) ZEH L 72V — AW D Modules/ T4 L7 FY
IZE &, Modules/Setup.local ICHGTD 7 7 A VZHHT 5 LT D—17:

spam spammodule.o

ZEMLT, Py 7LD T 4 L7 MY Tmake ZFfT LT, A ¥F 7V EHEL
F3 5715 CT9, Modules/ ¥ 774 L7 ) TH make ZFITTEEITH, Hidb-T
‘make Makefile’ %9817 L C Makefile WHENL FLTELRITNE RS D FHA, (2
DIEZHEL Setup 7 7 A NVZEHT L - NICHETT, )

EZ2a—ADRNDIATIVEYV V2 INTOBRLERD BES. 9477V IRET 7
ANMIHNZETEET, BIZIEUTDXHICL £7

10 % 1. C ™ C++ [c &3 Python DLk
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spam spammodule.o —-1X11

1.6 C n'5 Python B#ZFOET

ZNETIX, Python 25D CBABDMFOH LICERZEWTHERTEEZ LA, £2AT
ZDihi: C 5 D Python BB L b EZFHTT, L DbiF, wbW®ws “a—)
Ny 77 BEEBEYR—FT2X9% 74 779 ZFKT 28213 2 otMERNTT, H
5CAVET7z—ADa—nW Ny 72 ML e s86, FAFEOKRE 22t 3 % Python
a—FTiE, LIFLIEPython 707 F =i a— Ny 72T 2 08035 D £ 77,
DL EFEETIX, CTELNZa— Y 7D 5 Python TEHPNZa— )Ly 7
B Z PO T X I T 20803 H5TL L), bEAA, HOHEOEZLNE T,

SEE 7 2 L 12, Python A ¥ % 77V # X HUCFHRMEOH L T &, Python BH%i% W-ONH &
TODOEEMEL V7 2 —AbH D ET, (Python »S—F ZRiED AN LT % o T
T HEICOWTHFT 220D 13H D F¥A — TOJFIEICHIRDH 57 5, Python
V—Aa2—F®DModules/main.c iZH b, a9y FIA4 AT ay —c DFEERR
TLEI W)

Python BAB(DOM-ONH LI T, 3. COa—FiaxfLCa— A"y 7 2%k X9
&9 % Python 7’0 7' 7 L%, ] 6 0>DFii5T Python DBIEA 72 = 7 P 23X D
FHA, 2DLDIT, 3=y ZERBEB (X723 ZDMmDA ¥ 7 2 —R) it
XD FEA, ZOa— NNy 7 EREKSBFOH S BRI, 5] ZJE I 17z Python
BIBA 727 P NDRA V¥ % 70— VBRI — H B W0IE, E YRS —
BELETEBA 7Y 27 F%2 Py_INCREF() T3 &9 XLFEELTLEZWV), #ilz
. UTO L) BBEBREY 2 —LD—EIcE>T0wA I ETL X I

static PyObject *my_callback = NULL;

static PyObject =«
my_set_callback (PyObject xdummy, PyObject xargs)
{

PyObject *result = NULL;

PyObject *temp;

if (PyArg ParseTuple (args, "O:set_callback", &temp)) {
if (!PyCallable_Check (temp)) {
PyErr_SetString (PyExc_TypeError, "parameter must be callable");
return NULL;

}

Py_XINCREF (temp) ; Jx Ptz a—NoNy 7 ~DOSEEBIN «/
Py_XDECREF (my_callback); /+ DHIOa—)LoNy 72T «/
my_callback = temp; Jx Flclza—oNy 7 Z2EEE «/

/% "None" %iRTEEDEMA] +/
Py_INCREF (Py_None) ;
result = Py_None;
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}

return result;

}

Z OB METH_VARARGS 7 7 7 %2 {lioTA v & 7Y ¥ IEFRERIEHRD A,
METH VARARGS 7 7 720V Tk, EY21—ILDOXAY vy RF—T)LEWIEALER <
S L TWE 7, PyArg_ParseTuple () BEE Z D5 IOV TIE, RREY 22—
B TO/INTXYER ICERL TWET,

Py_XINCREF () 8 XU Py_XDECREF () ¥, A 7Yz 7 MIWNTE32HAT v v 24~
JYURXVYNTIIVRAY T 20D 70T, NULL RA V3 PEINTHEREHE
TELWATT (Lidwi, Lo TIE temp BSNULL IZ7%: 5 2 Ei3dH D) FHA), I
SOvrR AT MOV TE, SBRATYNE THHLTWET, 20k, a—
WXy JEHE MO RSk 6, CBI% PyObject_CallObject () ZMEFOH L &
T, ZOBEITIZ O DFI%: Python BA%L & Python BA%( D515V A +3H D, »wInd
fEED Python 7 73 =2 7 F 2R HRA VI HTE, IV A NIEICYTNVE TS 27
FTRTIUE RS T, ZOREIZFIEDOEICR D £F, Python BI% % 5147 L TR
TD%6, NULL 22208 7V 2L £ 9 H—0 5 BTl Z O 0% 6, HER
(singleton) D ¥ 7))V L £9, Py _Buildvalue () OFACFIIHIC, L ofi
M EOFENE 2 — FRASTAEIMDIH 28556, ZOBIEKIEY 7V aiR L £3, D
Tzl £9:

int arg;
PyObject xarglist;
PyObject =*result;

arg = 123;

Jx TITA—NNy ZRIER </

arglist = Py_Buildvalue (" (i)", arg);

result = PyObject_CallObiject (my_callback, arglist);
Py_DECREF (arglist);

PyObject_CallObject () (& Python 7Y =7 b~NDHKRA VY F %KL £§; T4
Python B3%i2> 5 DR D EIC 72 Y £3, PyObject_CallObject () &, BIEUIKL T«
ZHH A 7~ b 37 (reference-count- neutral)” T9, EDOHITIZY 7V A2A L THIE A
FELTHRELTED, 2O 7 VIEEOH LIERKIC Py_DECREF () LTWE T,

PyObject_CallObject () IZRVMEE LT L\ A 7Y =7 b FrHIER S L7
F7P 7 b, BMEOA 7Y 2 7 VOSWATV FEA VI UA VP LEEbDERIRL
¥9, ftoT, TDA TV M7 u— MV EBIRELTZ WD TRLOED 7L 2
CORVEICEHEN S TH (B LA, 29 THIUEARBI ) ML 2D HIETRED fE
4 7Y 27 F% Py_DECREF () LTI D FHA,

tidwz, JED{E% Py_DECREF () T BHIICIX. fHAS NULL Th\WihrF zv 7 L TEL
EMEBETT, L NULL %5, MO L 72 Python BIEUIHIAN 236 L TR T €5
NTWwEJ, PyObject_CallObject () ZFFOH L TWw3 a— FHEKD 7% Python
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DPOFFONHIN T D THIUL, FHEEIE C a— FBHTZHUH L T3 Python a2 —
FIcz 7 —BUREZR I QIR ) XA, ZRUTEID, A VI TVZIERAY Y 7 b L—
AW L7, PN ZNBET 272 Python 2— F 2 L7z TE £ 9, Hsto
EHDBATEERZ 27D, L7z R\WwD% 6, PyErr_Clear () ZMATHINZIEEL T
B E¥A, BIZIEUTO X)L £7:

if (result == NULL)
return NULL; /+ L7 —%iRT +/
..use result...
Py_DECREF (result) ;

Python 2 — Ny ZEi % EARA V¥ 7 = —RIZ L7200t k> TE, GBIV A+ %
PyObject_CallObject () G A RITIUI RO RVEELH D ET, 57— ATIL,
A=Wy JBIRERELLOLRALA VY 72— 22N LT, JIY A PBEINT
WHEPHLNERA, XD —ATIE, HTL vy 7V E2RHEL THEY A P2
P uhrb LNEFVA, COHEARLAEHZDIE Py_Buildvalue () ZMEES
DT, PIZIR, BEDAXRV Fa—F2ELLTFEL LTDOX)Ha—F2)
LB TLED:

PyObject xarglist;

arglist = Py_Buildvalue (" (1)", eventcode);
result = PyObject_CallObject (my_callback, arglist);
Py_DECREF (arglist);
if (result == NULL)
return NULL; /+ Z7—%iIRT +/
/x BRI E 0TI I I TRREZHEI Db «/
Py_DECREF (result) ;

Py_DECREF (arglist) SEUNH L OERE, =7 —F v 7 LD HEHICEDINT V3
CLICERBLTIEIW! Fh, MEICEAR, 2Oa—FEZEEeTIEHH £HEA:
Py Buildvalue () ZXEIVARICELVEHLNT, F2v 7 L TELIXRETT,

WHOGIBE X —7— Fjl8zd R — T2 pyobject_call() Z2fi>T, ¥—7—Fil
BB L2520 CEET, LOBIEFREL X912, Py_Buildvalue ()
ZEo TREEZIED £7,

PyObject =*dict;

dict = Py_BuildvValue("{s:1}", "name", wval);
result = PyObject_Call (my_callback, NULL, dict);
Py_DECREF (dict) ;
if (result == NULL)

return NULL; /+ L7 —%iIRT */
/x BRI o TR I THREZMEI b +/
Py_DECREF (result) ;
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1.7 IhREY 2 — LB TO/INS A T REH

PyArg_ParseTuple () . U PTD LI ICEFIN TV T:

int PyArg_ParseTuple (PyObject xarg, char xformat, ...);

514 arg 13 C B%H> 5 Python ICIEI N A5V A FDBASTF TNVATY =7 FThit
X% D XA, formar FIBUFEIASCFHIT, Python/CAPLY 7 7 L Y A= a7 )b
D arg-parsing THHI N TV I3 FHRIELRIZRD XA, Y O5EIX, 2 ZhD
ZEDOT7 FL AT, FRLFHN 06k F 2HIC k> TouRITNULRD £ A,

PyArg_ParseTuple () & Python ffll2» 5 5 2 & 172 5| B b B e N2 7 > T 5 il
RZEZDIZKN L, PyArg ParseTuple () EMUOHLDBRIEIN CEHDT FL A
DA GEZ RPN NN LITHER LTS Z S TS CHEVZETE, a—
3759 a3 b L NFHAL, PREDTRELOREY P2 AT ICEEES
LTLEVE Y, EHEIC!

MEOHE LRSI e 4 72 = 7 F ADZHIZ T X T EA S| (borrowed reference) 12
ZDET; INO6DA TP FOSEAT Vb ET VAV FLTIRD AL

PIMICW D00 LAz L £9:

int ok;

int i, 3;

long k, 1;
const char =*s;
int size;

ok = PyArg_ParseTuple(args, ""); /= 5l#ZzL «/
/+ Python TOWMUYHL: £() =/

Ok = PyArg_ParseTuple (argsl "S", &S),’ /* )'{?Tﬁlj */
/% Python CTOWMOH LHI: £(’whoops!’) +/

ok = PyArg ParseTuple(args, "1lls", &k, &1, &s);
/+ DD long EXTFHN x/
/+ Python TOWOXHLHI: £(1, 2, ’'three’) x*/

ok = PyArg_ParseTuple(args, " (ii)s#", &i, &3j, &s, &size);
/* DD int EXFHN, XFINDHA XHIRT +/
/+ Python TOWOXHLEI: £((1, 2), ’three’) */

const char xfile;

const char rmode = "r";

int bufsize = 0;

ok = PyArg_ParseTuple (args, "s|si", &file, &mode, &bufsize);
/x LFHN, AT a v LTS ) —D BB D +/

/+ Python TOMUH LA :

14 % 1. C ¥ C++ Ic & % Python DLk
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f(’spam’)
f(’spam’, ’"w’)
f(’spam’, ’‘wb’, 100000) */

int left, top, right, bottom, h, v;
ok = PyArg_ ParseTuple(args, " ((ii) (ii)) (ii)",
&left, &top, &right, &bottom, &h, &v);
/x WIBERERNAT 275 %/
/+ Python TOWEUNH LA :
£(((0, 0), (400, 300)), (10, 10)) =/

Py_complex c;

ok = PyArg ParseTuple(args, "D:myfunction", &c);
/x BFEB, 7 —FAERAICBIBA b IRE «/

/+ Python TOWUIH LAI: myfunction(1+27) */

1.8 IMREY 2 —ILEHDF—T—K/XSXY

PyArg_ParseTupleAndKeywords () &, AFPD X I ICHEEINTVET:

int PyArg_ParseTupleAndKeywords (PyObject xarg, PyObject xkwdict,
char *«format, char ~kwlist[], ...);

arg & format X7 X %1% PyArg_ParseTuple () DD EMU T, kwdict 787 X %
EF¥ =7 — FEIBDA->TFEET, Python 7V F A L AT LPLE=Z3F X5 L LT
ZTHD £9, kwlist %7 X ZFENRT XY 2N 27D DX FFN067% %, NULL
BIiZ 7z A R TT; K% F X ¥4I format HORIEHIZN L TLED S HDNHICIRA
INE9,

B9 % L PyArg_ParseTupleAndKeywords () 1ZEZIER L., ZUANDEGAICIXE
Uitz ik LT ziR L £ 7,

J—hk: =T —VFElEzloTws54, F7NVIEANTICL THZEEA! kwlist
WIZHIEL W F — 7 — PRI XY BFE I NG, TypeError DX 25 Sk 2
LEJd, UTIKF—V—F2oela—H%EZRLET, 24t Geoff Philbrick
(philbrick@hks.com) 12X 3 70 77 Ll b LICLTWET,

#include "Python.h"

static PyObject =
keywdarg_parrot (PyObject *self, PyObject xargs, PyObject xkeywds)
{
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int voltage;

char xstate = "a stiff";

char xaction = "voom";

char xtype = "Norwegian Blue";

static char xkwlist[] = {"voltage", "state", "action", "type", NULL};

if (!PyArg_ParseTupleAndKeywords (args, keywds, "i|sss", kwlist,
&voltage, &state, &action, &type))
return NULL;

printf ("-- This parrot wouldn’t %s if you put %i Volts through it.\n",
action, voltage);
printf ("-- Lovely plumage, the %s —-- It’s %s!\n", type, state);

Py_INCREF (Py_None) ;

return Py_None;

static PyMethodDef keywdarg_methods[] = {
/ % PyCFunction ODfHI¥ PyObjectx /37 X ¥ % O7F L5l
* 57\ DS, keywordarg parrot () X=2E5DT, ¥ ¥ AN
* WNEE,
*/
{"parrot", (PyCFunction)keywdarg_parrot, METH_VARARGS | METH_KEYWORDS,
"Print a lovely skit to standard output."},
{NULL, NULL, 0, NULL} /x VT 4 RIE «/
}i

void
initkeywdarg (void)

{
/e B 2= VR L THEEZEMT 2 +/
Py_InitModule ("keywdarg", keywdarg_methods);

1.9 EREDEZEET S
Py_Buildvalue () & PyArg_ParseTuple () DXNHIHIET 2 HDTT, Z DRI
FHTFD X ) ITERSN T

PyObject *Py_BuildValue (char xformat, ...);

Py_Buildvalue () I¥. PyArg ParseTuple () Ditakd % —#HDOEFALHNL I 7
i—t{hﬁil%mmu%kbij‘ 772 L (B3 i“@ﬂjﬁ“ﬂi?&<\ AIncflibinns) 51803 A A
YETIE L, EROMETRITFNUER D £8 A, Python 20 6 MO X417z C BIEDNR T
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fii & UClib) e, #Hi7z7 Python 4 79 =7 bZRL 7,

PyArg_ParseTuple () &l3—2E ) H2H D £9: PyArg ParseTuple () (35—
518% 5 70T 2068038 ) 3 (Python DB A MIWEIICIZE IS v e L
TERHEINE D5 TY) D, Py _Buildvalue () & 7V ZAERT 2 EIFBH FHA,
Py_Buildvalue () (FHFHMNCFIIHIE R LR =200 Z 0L EAS> T 25451
DAY TNZEL £9, HAOCFHNN2RG 6, None ZIRLET, E-o00)—DD
EXbHN 2 S, Z20F LB VEL L Cw iMoo 727 Mickh 9,
AZXB0OR 1 DY TNVIRISED% 6, HERMLICTHN 2 AFFIMCH V- £ 7,

DUMiclzm L £9 (LIS LB 2, HICHEES 1% Python fEZ /N L £9):

Py_Buildvalue("") None
Py_BuildvValue ("i", 123) 123
Py_BuildvValue("iii", 123, 456, 789) (123, 456, 789)
Py_BuildValue ("s", "hello") "hello’
Py_BuildvValue("ss", "hello", "world") ("hello’, ’"world’)
Py_Buildvalue ("s#", "hello", 4) "hell’
Py_Buildvalue(" () ") ()
Py_BuildvValue (" (i)", 123) (123,)
Py_BuildValue (" (ii)", 123, 456) (123, 4506)
Py_Buildvalue (" (i,1i)", 123, 456) (123, 4506)
Py_BuildvValue (" [i,i]", 123, 456) [123, 456]
Py_BuildvValue("{s:i,s:i}",

"abc", 123, "def", 456) {"abc’: 123, 'def’: 456}
Py_BuildvValue (" ((ii) (ii)) (ii)",

1, 2, 3, 4, 5, 06) ((x, 29, (3, 4)), (5, 6))

1.10 2B AH VY MK

CRCHDEIREETIK, 77723 —7 LD XE) ZENNICHER L 72 D R L
DI 3EABHD I, 29 LAEEIZC TR malloc () ¥ free() TV ¥
T, C++TIEABEMWICHE L B THEHE T new ¥ delete MflibiEzd, 22T, UTD
i C DEEICIRE L TfT VW E T,

malloc () DHERTIZ2ETHORAEY 70y 7id, REKNICIE free () ZEEIC—ELT
REOVH U CHIHAJREX €Y O 7 — VIR I U ) XA, %ZT\%wﬁﬁufmeU
ZIOHTZEDPEBICENDET, HEAEY 70y ZIIN LT, free() 2%
722D HoTZOT7 FLAZEHLTLE) &, 7U/7#£ﬁLTW%X%Ui7
U700 T THETHMHTERSRDET, ZHUEAEY Y —7 (memory leak) &
IEENTOWET, Wi, 7877405 X€Y 70y Z7IZW LT free() ZFFATE
ERDS, Zo7uy 7&2ffuiiT L) L5 L, D malloc () MO LIC K > TT
bivsa7ay 7 OFMMHEHEEZEI L £, JIUIBIGEA AT O (using freed
memory) EWFENE T, T PHHLI N TR wT—=2Ic0d 22 & FED L < &
W — a7y 7 o ksl ANEL s Ty o — 25| ESRILET,
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L HBAEVY =7 DFEKAIZa— FhOFE T WK T, B2, H2BI%E
BhHHAE) 70y 7 RMREL, MorDiE2ZIT>TC, BE7uy 7 2@iRT5 L L
£9, ST, BBOERMEZEZEL T, ftEICHT2 T A ZEMTSE, =7 —5
e L. BB PTUMZRT I ICh2hb LA, ZORPTORT D
EDEE, MERINZATY) 70y 7L ENPLTVDOTT, 2 — 2% TEN
ENEHAICIERFICZEITT, TOXIBRXEY)V Y =B —HftUAATLE) &, E
WEBRH SN2 WEFICRZIE2I BV ET: 27—k 280K TIZ, 2Tl
BIEFOH L DIZH L TEADDL T2 RESGLPRET, Z20—-HTIFEAEDERNR
APERRIIHYBEOREGEREZ R > T 5720, X%UU—?ﬁ%%#’&%@i R
BEIEL Cwle7uae A0 — 7 2 T2 MES oG5B o026 T,
EoT, ZOfEDT T —%E/NRIC k&w%ivﬁa—fxzﬁﬁ%%ﬁ%% X T, A
EDRAEY) ) =7 %) 5 2 EDEELDTT,

Python |3 malloc () ¥ free () ZIFWIC IS MM T 2720, XV Y =27 DRI
Z. Rz iz xgY @fﬁfﬁ%%i?%ﬁi%ﬁ’%gfﬁo D7 DITEIZNT DS
7177 ¥ ik (reference counting) E WIS FIETT, A7 v MEDOFEMIZEHRTT:
RCDA TP 27 M ATYINBHN, 7Y 27 MINTELHMBE IR EFES
Noh v 8 %A IIVRX ML, A 7Y 27 MINT 22 HIlRS N6 T2
AVEFLET, A BERILHS, 7Y 27 FNORBEOSRDHEIRS 1
LI, ATV PRI NET,

H ) DD HE A RX— a L 7 ¥ a ¥ (automatic garbage collection) & W4T\
¥9, GHAT YV MERTR=YaL 7y a vl oL L THITFoNE b H S
DT, Zo%EKHT 5 7-DI2FHIE “HE) (automatic)” 2o T T, ) HEAR—
AL 7 avDRELHAIZ, =YD free () ZBRMNIC KRS TIWI EIZHD
i?ﬂﬁﬁ%%%U@ﬁﬁﬂmﬁ%ﬂﬁkLfiﬁﬁﬂfmi?—ﬁiCﬁi%t%%
FETREHY EFEA, )CRKBIZHEBAR—YaL 7y avORRIZ, BICHEDOH
AR=T AV I IPHELBEVEN) T ETT, ZHUK L, 207 v Pkt
HHFENTEET (malloc() ¥ free () ZHHTE 2D TT — CEHEIZ Z
ZERRAEL TWET), WODHD, oo H 2 RXR—yaL 78 C TS L9
200 LNERAD, Z0nFTREEA YV FETR> T BAHTIE R WD TT,

Python Tl, {BMNAESIA Y v MEDOFEEZITo TV 5T, 2MOEREZ BT
% 7= 1l { PEBR S IR HHIBERE (cycle detector) b FEfit L T ¥ 3, EBRS M TR O
BT, HE, B> 206 THRSHOAER 2RI TICT 7Y r—> a v it
FTEET;, L 0HDL, BNV FNER T RffiokAR—YaL 7y arvFEEict S
TIEBRSRIZIE N6 T, HEHRSRIE. (HESHOBE L &0 ) HEANDSH)
AW A 7P 27 boRINE 720, HBERADLT 7Y 27 MifLcIELuoSih
7y b EFEL T, WRNZRSEA Y v FMEOFETIE, L ZERSRZIPRT 5 4
T2 ML Tiic 2l SRR VwE LTH, BRSHEAD EDLF 7Y 27 MR
THXEYLHAHTEEREA,

TEERZS NI, TR L o ARSI ZFH L, Python THE I N7 BRI KEHE
(finalizer. del__ () AV Y F)PEEINTVRWLLED, ZNo5D X T ZHHAH
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TE X9, BRINAKBEED S 256, BN IIETE L @RS %Z gc Y 2 — Vi (B
HRINZIEZDEY 2 — VD garbage ZEHMN) AL £9, gc EY 22—V TlEE 7,
MRS (collect () BIE) 2T T 2 HIEERHREHDA v ¥ 7 = — A, FTHRHICEH
P2 LT 2B O R L Cu T, HRSERMERIE S 7> a VO L Ak
INTVET; T 74NV EPTASTEVETD, Unix 77 b 74 —25 MacOS X b &
HFF) TIEE I FIKFIZ configure A 7 V) 7'+ D ——without-cycle-gc A 7> av%
ffioT, D77 v F 74 —2L Tl pyconfig.h ~v ¥ D WITH_CYCLE_GC E#&E%
FTLTHINCTEE T, 29 LUERSRERHEE 2z b T5 L, g Y 2 — I3
HTERLBDET,

1.10.1 Python (LK IFZSB AV Y MNE

Python 1213, ZMA T Y FDA VY 7YXV T Y XY P EUHET 2 DD/,
Py_INCREF (x) & Py_DECREF (x) 2% D) £9, Py _DECREF () I¥. AV v b3

umﬂébt%;\ﬁ7/17b®X%U%m$ﬁmi¢oiﬁ%%%t&%t@m\
free() ZEEFOHL FHA — Z0RODVICA TV 27 FPOWRA TP 27 F (type
object) #NLEFT, ZDDIZMHOHWLH D TH), £ECOA 7P =7 MTIFAS
DA T 27 MITNT RV IDBA>TOET,

XC. FLEKREEMDIHE->TET: WD Py _INCREF (x) ¥ Py_DECREF (x) Zffiz
XD TL £92? £7. WL OO MEEHH S %®§&T<k§woi?\ﬁ7
Pz MEI“EA (own) INB T EIEHD FERHA; LDL, HEA TV MINT LS
WD own a reference 13 TEET, A7V =27 b AT VY ME, 204 7Y 20
FBEETEZZ T TR EERIN T T, SHOFEHR L, S 0L
{ 72> 7-BRIZ Py_DECREF () ZMOHT#&REZH £ T, SMMOATHEMEIXZE (transfer)
TZ X9, iEGZHH (owned reference) DHEEICIE, T, RF T 5. Py_DECREF () %
OHT, L) =205 ERHY £7, MESHzAHLENS L A€V Y- %
FlEo L ¥,

7z PIINTZMRIE, (5 (borrow) b AEETT, 2 ZHOEHE I
Py_DECREF () ZWFATIE A D XA, HHHEIZ, SROFTAEED S L 720z
ZCSRZRFF LT TidZe ) FHA, ﬁﬁﬁ%ﬁf%ﬂﬁéﬁiﬁLt%‘:’(‘%ﬁﬁﬁﬁﬁ%@“? &L
fRIBGAA AT Y ZHLCL 9 GBM21H 20T, kT aiEzh A, °

SZIOEHPSIHOPBIE L D BENTHEHIE, a—FBE D) 5H 50 5 NHEKT
SZIEZHEEL TCBLIIEELAL TR I ETT —Hloswuhz i, BHSHED
BAIE, W OBTCTEBZKTLTO AR Y =2 0fMEE T I LR L, v
)T ETT, W, A LD AR ARIZ, T FEEBICRZ 2 a— D, FHEEITES

MR BT 27 LI XY 7 7 I3EEICIRIELLS D) FRA: LS, RO IR E L
DA —%2ff> T3 15T,

3SBEAT Y E LU EDRE ) DHREEZ SELWEFEA —SHA Y v AR BRI X
Y LICH B0, ZOWEEBMUOA 7Y 27 FifibTw 2 AREMED S ) £ 7
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HOMEHILTIHEIN T L I RICZOSHZMH I 200 LitZ v X 9 b 72 R HS
HDHEVWH)ZETT,

Py_INCREF () ZWOH T &, FHZREZTAESR ICAETE ET, ZOERERZSHRD
EHICOIRIEICIZHE L F¥ A — Py INCREF () B3Hi- LG22 4EK L. SHEO
BEVBHIREETOELZHRLET (O FD, FitasHOFEE X, DRIOFEH L
Fkg, SHOMEZEYICTORIERD FEA),

1.10.2 FIBEtEICE D S

7Y 27 bANOSEBABOWNIMIETEEICIE, A 7Y 27 F OFTAHEPSR &I
IZHEINDDERDDEICEEA v 7 2 — 2RO TBE 2 D £ 7,

A7V 27 bNDOZRZRTIZEAEDBERKIE, ZHE L L ICHAEDEL £, FF
IZ, PyInt_FromLong () ¥ Py_BuildValue() DLIHIZ, il w477 b %
BT H2BEBIE T EHEZHEFIELET, A 707 PEBICEIH L 7Y
7 b TRATH, 20X 7V 27 NN T 287 2BomEEZGE T, fl2IZ,
PyInt_FromLong () XK HIEZ X Yy 2L TED, Frv o INfi~DSH
ZRTZEBHD T,

PyObject_GetAttrString() DX IIZ, H25A 7P =27 boBlOA T2V + %
T2 L) RBEBb £/, SRELDICTARZEZELE T, 2E0DTITPPHEL
Wb LNFHA, EVIDIEFIHONEZL—F DL DDHIE > T
505 T9: PyTuple_GetItem() . PyList_GetItem() . PyDict_GetItem()
. BXUpPyDict_GetItemString () IZ&T, ¥ 7, VA, FLIFEHELSHEH
ZZRL 7,

PyImport_AddModule () (&, FEBEIIZA 7P 27 b 2AER L TRT I EBHSITH D
PboF, HEHSRZRLEFT: SN HEELRDIZ, BARINIA 7P 27 MIXT BT
AZIRIE sys.modules IZRFI SN 505 TT,

F 7Y 27 b NOSW R ORI TS, BRI, BEBENETOH L FE2S
ZREZEHL T — SHEZ2RETIHEDND 2% 6, BEEMNIL py_INCREF () %
MO LTS LA EICZD 7, Eldwvwi, 2ol > EE 2 H4:
PyTuple_SetItem() & PyList_SetItem() ’H D F 7, T 6 DBEEIX, JES
N5 BEFICN L THTAEEZFESILD (take over) T — 72 & Z KL THTT!
(PyDict_SetTtem() & ZDfpRIIFATAEHEZESID $¥A— N6 IFVDIE il
D7 BEETY, )

Python 7> 5 C BB X L2 B81ciE, C BIBUIREOH LD & B~ D 2R % i H
LET, CBBDOMERHLENGA 7Y 27 FADZIRZFA L T3 DT, {EHEHD
BRI DRAE S 1% DIEBIBD UL 2R T FTTT, 2D k)i L TEHSHZ R—E
L72DMICIEL 720 L7 WiGAICD A, Py _INCREF () 2o TAIESIRICT 2 HHEMS
HHET,
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Python 7> 6 - & i 7e C BIBDNIR S ZRMIEArEZ T l% h A — FrhtE
FBIB SO LN E TSN E T,

1.10.3 &K

BY I RDUC BT, —REFICHZ 2 HZHOMMBMEZ 0SB I T2 E083H
DEJ, COMERTRT, £ 87V ZBEIIRNICFTH I, £ 8 7)) 7085
WMOAZICSHZMEIETLE IR EBEARLTVET,

HoTEBLARETFT—ZADI)BIRHYD, Z L TROELEZDDIZ, VA MHERIINT IS
HEED CWBBRICEE 3, BIfRwA 72 227 MZxfd % Py_DECREF () OffifI T,
1 Z 12

void
bug (PyObject x1list)
{
PyObject *item = PyList_GetItem(list, 0);

PyList_SetItem(list, 1, PyInt_FromLong(0L));
PyObject_Print (item, stdout, 0); /* BUG! */
}

FoBIEIFET. 1ist[0] "OZMHAHEH L, RIT 1list[1] #fH 0 TESHZ, K
BICZZFFEEHAHLZSHEZENLTCOET, MBEZVEIICRZETR? THLZ)
TIE7\ DT !

PyList_SetItem () DUBDWHNZEHL TAEL X9, VR MIETOEZEIIHL T
SIZFE L TCWEDT, BE | #ESHEZL L, DRIOEE 1 2HELET, 22T U
HIOBEFE 1 DBL—YEEI TADA VRAIVATHD, IHICIDTFTAD __del_ ()
AV FEZERLTVBRERELELEL), DI TAAL VARV ADSA YV )3

1 o088, VAFDBSHZRETSE, A VAYVAD__del () AV v RN
HINnE 7,
7 5 A1 Python THOHNTWB DT, _ del () I D Python 2 — F%2EfFT

XTI, 2D _del_ () BWbug() KBTS item ITAPLAEZIEZLTWEDT
L2 ZO@ED ! buf () ICELZY AR _del () AV Y FhofffcE st
T5E, del list[0] DRIRZRO LI BXLEFITTECLEFVET, L ZOEME
Tlist [0] ICWT 2REBEDOSIHBMEINTLEH £, “list[0]** IZBHAT T 51T
72 XAV Z L, FEERAIC Citem IZIER R fEIC > TCLEFVWET,

MED K233 U, Rk Td, —RNICSRPEZEPE I w0 TY, 1k
LLBEMET A2 N—2a Vi FD X Hickhh T
void

no_bug (PyObject *list)
{

1.10. Z2BADV Y NE 21
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PyObject *item = PyList_GetItem(list, 0);

Py_INCREF (item) ;
PyList_SetItem(list, 1, PyInt_FromLong(0L));
PyObject_Print (item, stdout, O0);
Py_DECREF (item) ;
}

CHURFEBRICH - 756 TT, DIRTD/N— 2 ¥ @D Python 1213, Z DT DO—FHINEA T
WT, _del () AVY FREI LTI LI CDDZFARL7-DIZC TNy AT
THYREZEP L A E L7

“oHIF, EHSHEI ALy FICBEBRL TSy —2T9, @i, Python A
VI TVZILEBTEEBMDA LY FIZ, Ju—nN"AA vy 7)5%uy 08t 7
v PR ZREL VLD, BWIIHELA) 2 LEHD EEA, &
E\W A, By 7l Py_BEGIN_ALLOW_THREADS ~ 7 B TCT—IRIIZMRL 7 D,
Py_END_ALLOW_THREADS CTHERL AN TEET, Zhodvwruldz7uy 7ok
23 VOMOH LML CEDIL, VODET T2 ETOMICDOAL Y F2370
Ly ZFHTESLLHIICLET, HoZ, UTOREEIE Eofl & R-REZ X6 A
TWET:

void

bug (PyObject x1list)

{
PyObject *item = PyList_GetItem(list, O0);
Py_BEGIN_ALLOW_THREADS
L. 7ay oI AMer0 1/0 MOHL. ..
Py_END_ALLOW_THREADS
PyObject_Print (item, stdout, 0); /* BUG! =/

1.10.4 NULL /R > %

—MEmE LT, A 7Y 27 PSR E LI L ZEIBIE 22— DI NULL R A v % %%
FTERFFHLCEST., EZHET2La7y v Ihd (. btTaryy 7z &
BMZI)YZETLEY, — ., A7P 27 FADO2HZRT L) 2B M, Flsto
FKEZRTEHAICDANULL 2R L £9, 518U LT NULL 7 A F 2t I B X,
29 L7BIBHRE LIT L IXRITHL S 7B 2 b DRI E 5 EPET 6 TT — K4 DR
BONULL 7 A #1721, TLEZT A FPREIfTbIL, a—Fid X v {E#EicH < Z
bt ) B3 IS

fiE>T, NULLOTAVMEA 7Y =27 D “FER, T2b b NULL 22508 L

NWRA VI ZZIT- - EEZFICLEL X9, malloc () . HINZEHT 20
Hett o & % BEs 2 T T,
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¥ 71 Py_INCREF () 8X U Py_DECREF () & NULL ’A ¥ DF zv 7 ZITVEETA
— L»L, I 7 udZ{ETH % Py_XINCREF () & X Py_XDECREF () &
F v 72TV ET,

FEDA 7Y 27 PHIZOWTHHRSE <71 (Pytype_Check () & NULL £4 ¥ ¥ D
F v 7 ZITOERYA —BDIRL 92, AR Bae2M2ELTEH 7Y =27 Foll%
FRBERICIE, 29 Le~wrazild TN T3S 5 DT, flJlBlc NULL 74~ %
DFzv 7% THEIERTAMNIRS>TLEIDTY, MEHNE~v 7 vicii, NULL
F v 7217 ZLBIEH D £ A,

Python 7> & C BB Z MO I HREIZ, CRIBUCIEI NS5 B AN (ITHIHI ETHD
args) DR LT NULL 267 WE ) PRGEL T E T — EERICIE, ey 7vilics
L5XI9RIEL T g, 4

NULL ¥4 ¥ % % Python T—HF L L2 “EB L7 TL I &, BAALT 7 —%5| Fil
ZLET,

1.11 C++ CDILRTEY 2 —JLIERK

C+H+THIREY 2 —WIIERTEE T, 7222 L 0L O FlR2H D £9, x4 v 7us
7.5 (Python £ ¥ F 7V Z)IECav 47 Tarv 4 LINY vy I73NT0EDT, 7
O — NVEBREHNA 7Y 27 b2 av A7 7Y TIERRTE E¥A, A4 v 7ur s
LB C+ AV RA T TY Y7 INT0E%6 ZHUIRETIEH D ¥ A, Python 1 ¥
&7V ISR I NS R FrizEe Y 2 — VEIHLEEIE) 1&. extern "c" Z{#-o
THS LA ER) £F¥A, ¥, Python ~Nv ¥ 7 74 )L % extern "C" {...}IC
ANBRLEIEH D FHA— >V FILV_ cplusplus (RITD C++ V34 F1FL£TID
DUBRNEERLTVET)DPERIN TS E Xl extern "C" {...} frbn b
X9, "7 7ANHITTTIZHEDLPNL TS 56TT,

1.12 #iREY 2 —J)LIC C APl ZRRHT 5

% { DILIEE Y 2 — )V IZHLIZ Python 2> 6l 2 2 9772 e BAECP R 2 124465 2 7217 T2,
RFCHRERE Y 2 — )LIND 2 — FBMBOIERES 2 — L THER L 2 E3h ) £ 3, #1213,
HHEY 22— NVTRIEFHMEZDOZR WY A DX ICEIET 2 “aL 7> a v (collection)”
JIAERELT0ELLNEYA, BEI)EVAIZERLAEDEELZDTES
C API % fiii Z 7-#¥4ED Python Y A MDD K H 12, O alL 7y a v R foikik
EL Ao EHERETEZIHICTRICE—ED CREEEZF>TwRIFuIAah £
A,

<R MO LR Z o Tw 3 GAICiE, CORIIREHAINEYA —BFOa—FizidwvwE
ZICIHRDOEOH L% 4 H D £
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Extending and Embedding Python, ') ') —X 2.6.2

—RT 2L IR Z L BICBBR (Db AA static BRELIFEFSETIC) Hn
T, WY~y 774028 L, CAPI ZHIFIZI WA, B2 FET, 2L TE
B L 25, B TOIRIREY 2 — )LD Python £ ¥ ¥ 7V ZITHICERHNWICY ¥ 7 I T
ZEAEICIE) FLEELE T, LIAVBET a—ABEETA TV DEAEICIZ, —D
DEY 12— VTEBRBINTOVLES VY RULBMMDEY 2 — VoA EBHD £,
HEREOFEMIZARL =T 4 VY AT AICE D ET, HB AT LIE Python 4 V7 7
)Y ERTOIREY 2 — VHICHE—D 7 a — )L 4ART2EfZ2 HE LW ET 3R
Windows), MDY AT LIFET 2 — VDY v 7D AEFNS > v RV 2RI H
ETH2EPHD FT (AIX BZDO—HITT), 7D AT L (1ZEAED Unix) T
X, Eo MK EIRN E L TIRMEL T ET, ZL T, HEAT VYRR a—1)L
ZHEELTAHHTH->TH, MOHLZZVEABDASEY 2a— A Fu—FINnT
WHEWIEESTH) 9!

> T, HHRMEDE DS VAL DORFMEICEMA ORKEZ L TIERoRWI LIk ) £
T, DENDIEES 2a—NLHFOLETDOY VR static EEEXRIELZD FXA, H
MIFEY 2 — NV OWIULBIET, SR (EV2—ILDXY Yy RF—T)L E#EA{vEI%E T
ARz X I hDIRFREY 2 — )L & ORI THHIDEET 2D %ET 5 7-0TT, T/,
BDIRERE Y 2=V 67 72 X% ZIFBRETIEFBRWV > Y RIVIFHID® ) 5 TrkEE
DX H FEA,

Python 13 % ZHEAREY 2 — LD C L XVDER (KA %) ZHDEY 2 —NICET
b DRFIE 72 BEME: CObject Z 2k L T\ %9, CObject IZ R4 ¥ (voidx) ZiEET %
Python ® 7 —#%I-C3, CObject I CAPI Z /L TOAER LD 77 A L) TE
9D, D Python 7 72 =27 FERU X H)ICRFPELTE £, & D bdlF, CObject
FIRREEY 2 — VOARTZRBINIC S 2 LENHCRATE T, OIREY 2 — VI ZDE
¥ 2 —) V% import T&E, RICHAHTZIF L. &I CObject ~NDARA & ZHUFL £ 7,

JEREY 2 —)LD C AP1 ZRFA$ % 72012, BRAZ 72735 T CObject Db E T, =7 A
F—FINTLEZNZENDH4ETZED &, CObject HESR, CObject BAEKL T35 7
FLUATREINSEIINIIND 572 2THD CAPL RS vy 2B ET, 2L T, K
AV FITT BRAEPHEIG L Vo 7obf 4 i3, a— P2l TwaE 2 -1 E
JIATVFEY 2=V EDMTIERLE 5 IETHITEET,

TFoFITIZ. 4HizAHT2EY 22— VOEFICIZEAEDARMDELD £33, &
(bbb 74 770 2E2B0CEY %7 7u—F239E L £3, 207 7a—F T,
2TD CAPL KA v BFTIE—271FTTDY) 2, CObject DI & 7% % void R A
VIDEINAREL £, IHEEY 2 —NICHIRT 2Ny ¥ 774 VIE, £ 2—)LD
import & C APL £ A V¥ 20T 5 L) FRLT A~ 7uz2B L ET, 7747 €
Ya—)iE, CAPLIZT 7€ AT BHEICZD 70 zfERZ1TTT,

LT T Aoy 22— ViF, HERA Hid spam €Y 2a—NLVEZEILELZLD
T7, B spam.system() & C 74 77 VB system() ZEZEFOH I T,
PySpam_System() ZMOHL I, ZOEIZILIBEAA, EEIZIE @E&Thaw
Y FIZ “spam” Z2fHF 5 & wof X)) KDIABRASTUHZITVWE T, OB
PySpam_System() X7z, MMOILIREY 2 — I RHINE T,
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B4l PySpam_System () (X, DL TDOEEE L FIERIC static TEHE I NEHFD C
BT,

static int
PySpam_System (const char xcommand)

{

return system(command) ;

}

spam_system () IZIZNB IR S B WEENEI N TV ET:

static PyObject =
spam_system (PyObject xself, PyObject xargs)
{

const char rcommand;

int sts;

if (!PyArg_ParseTuple(args, "s'", &command))
return NULL;

sts = PySpam_System (command) ;

return Py BuildValue ("i", sts);

}

Y 2= VDRHIZH B LU DT

#include "Python.h"

DERIC, U D AT

#define SPAM MODULE
#include "spammodule.h"

ZRIIEML TL S,

#define l¥, 7 74 )V spammodule.h Z 4 ¥ 7 )b— F L T\ 5 D401 % 5T 5
DED 2= NVTHOT, V74TV FEZ 2= VTR EVWIEZ~AY T 7 74 IVICHEHZ
70IfibnE T, B, €Y 2 — L oYIHLEI%UIL C APL O R A4 v & FLFI % W1
T2 L9 FR LTI RD A

PyMODINIT_FUNC

initspam(void)

{
PyObject »*m;
static void *PySpam_ API[PySpam_ API_pointers];
PyObject *c_api_object;

m = Py_InitModule ("spam", SpamMethods);

if (m == NULL)
return;

/+ C API RA A dzobd 2 «/
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PySpam_API [PySpam_System_ NUM] = (void «)PySpam_System;

/+ APTI KA YIWHNDT FLABA- cobject ZHEMRT D «/
c_api_object = PyCObject_FromVoidPtr ((void «)PySpam_ API, NULL);

if (c_api_object != NULL)
PyModule_AddObject (m, " _C_API", c_api_obiject);

PySpam_API % static EEHFINTWE Z EIZHEREL T EI W, 29 LT NnUE,
initspam() DHET L7 EZICARA VI T LA IXEBRLTL 0 FE T

D5 L) DKEITIE~NY ¥ 7 74 )V spammodule . h HIZH D, UTFTD X IHIZHm->Tw»
R

#ifndef Py SPAMMODULE_H
#define Py_SPAMMODULE_H
#ifdef _ cplusplus
extern "C" {

#endif

/% spammodule D~ 7 74N x/

/+ C API BA#L +/

#define PySpam System NUM O

#define PySpam System RETURN int

#define PySpam System PROTO (const char xcommand)

/+ C APT FA V¥ DMRE +/
#define PySpam API_pointers 1

#ifdef SPAM MODULE
/x ZDETIE spammodule.c ZAVINAINT LI LIS +/

static PySpam_ System RETURN PySpam_System PySpam_System_PROTO;

#else
/x DT spammodule @ APT %) EY 2 — NWVHITHDHLNE */

static void **PySpam_ API;

#define PySpam System \
(x (PySpam_System RETURN (*)PySpam System PROTO) PySpam API[PySpam System NUM])

/x T =X BAPNOGEEIZIE -1 2, RIT2E 0 BT +/
static int
import_spam(void)
{
PyObject »*module = PyImport_ImportModule ("spam");
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if (module != NULL) {
PyObject *c_api_object = PyObject_GetAttrString(module, "_C_API");
if (c_api_object == NULL)

return -1;
if (PyCObject_Check (c_api_object))
PySpam_API = (void «*»*)PyCObject_AsVoidPtr (c_api_object);
Py_DECREF (c_api_obiject) ;
}

return O;

}
#endif

#ifdef __cplusplus

}
#endif

#endif /+ !defined (Py_SPAMMODULE_H) */

PySpam_System () "DT VR AFERZRGLDICI FA TV FEY 2a— VI L 21T
MEH 50 2 Eid, YIHLBIBINTO import_spam () B (721327 0) oY
LT

PyMODINIT_FUNC

initclient (void)

{
PyObject »*m;

m = Py_InitModule("client", ClientMethods);

if (m == NULL)
return;

if (import_spam() < 0)
return;

/x IO LPHHLAIZZ ZICEIT S +/
}

D7 7u—FOTER/REIE, spammodule.h 3P RHfRICR S L W) T ETT, &
Tz, BEBOERN LR IZIAFHINEODEFE L DT, FEHZ2 —EET¥EX
XTHET,

%12, CObject 1F, HHICHTFEINTWVLEIRA V¥ 2 XEVERL DL 72D
THERICRICHRNZ, 9 DD EZREL Tws Lw) it TEralln
D £ A, F£MliZ Python/C API V 7 7L ¥ A2 = 2 7 )LD cobjects . E X ¥ CObjects
D FEEFRST (Python V¥ — A 2 — FELAYIH D 7 7 4 )L Include/cobject.h B LU
Objects/cobject.c IZABRENTWVET,

filE

1.12. HLEREY 2 —/LIC C APl Z1e#t9 % 27






FUWEZFEEHT S

HIDE TS5z £ 9 I, Python TIIIAIREY 2 — L %2EHL 7’07 F <23 Python D a— F
DOBETEL, FILWHZERTES L) ITh>TwE Y, 6 &9 & Python DHPFZIC
HEXFINPVA 2O ND LI BHDTT,

CNEFZARIZET2LIED D XA, IBERDOZDD a— FIZIZFTXT, —ED
F—VBEELTOWET, L2LBOAFIT, WOl nw & 2R L T HE
DBHDHTL &I,

/J—k: Python22 256, HILWHZERT L HERDPLZDEL->T (K> V0ZE
T, 2OXFIL Python 2.2 BEX N ZNDFETH L WAEZ L) PoTERT 20OV T
BRTOET, H/N—2 3 D Python Z ¥ F— F T 2080 H 25461%, < ZD3GED
i RR<http://www.python.org/doc/versions/>‘_ % ZH L T L 723\,

2.1 EXRRZ

Python 7 > % 4 L Cl, §XTD Python 7 7Y = 7 blE PyObjectx MDEH L LT
T FE T, Pyobject ZIIFERMEA 7Y 27 F T3, BIZA 7Y =7 MIT
LML, 20X 727 D A TFH 7Y 27 b (type object) ) “DHA V%
L T s 21T, BEEAKREIZRZLTVIDIEIIDOYA TH 727 FTT, D
FOIA7F 727 M, HIZARD2A 7V =27 FObrEENISHINDS L, B
20D A 7Y 27 b EDRBTREZIT) Lol & ZFIZ, £ED (C D) Bz O
THORZELTVEDTYT, IN6D CHEIE "4 72XV v F (type method)) & FFIE
. [].append DEIRDD (WD 727 kXY v K (object method); ) &
XA T T,

BOT, LA 7227 FOBZERLTVWEZIE, FILWIATF 727 2
KT UL E b T,

29
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CDOFOZ LFHZE R7ZIZIDRECTL )6, ZZIHRANED, L2 L%EEk. T
LWHIZERTZE 2= L2 b CBEET:

#include <Python.h>

typedef struct {

PyObject_HEAD

/* Type-specific fields go here. *x/
} noddy_NoddyObject;

static PyTypeObject noddy_NoddyType = {
PyObject_HEAD_INIT (NULL)
0, /*0b_sizex/
"noddy.Noddy", /*tp_name#*/
sizeof (noddy_NoddyObject), /*tp_basicsizex/
/+tp_litemsizex/
/*tp_deallocx/
/*tp_printx/
/+*tp_getattr+/
/+tp_setattrx*/
/*tp_compare*/
/+tp_repr+/
/*tp_as_numberx*/
/*tp_as_sequencex*/
/*tp_as_mappingx/
/+*tp_hash #*/
/*xtp_callx/
/+tp_strx/
/+tp_getattrox/
/+*tp_setattrox/
/*tp_as_buffer+/
Py_TPFLAGS_DEFAULT, /+tp_flags+/
"Noddy objects", /* tp_doc */

~ ~ ~ ~ ~ ~ ~

~

~ ~ ~ ~ ~ ~

O O O O O O O O OO oo oo o o
~

~

}i

static PyMethodDef noddy_methods[] = {
{NULL} /% Sentinel */
}i

#ifndef PyMODINIT_ FUNC /+ declarations for DLL import/export */
#define PyMODINIT FUNC void
#endif
PyMODINIT_FUNC
initnoddy (void)
{
PyObject* m;

noddy_NoddyType.tp_new = PyType_GenericNew;
if (PyType_Ready (&noddy_NoddyType) < 0)
return;
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m = Py_InitModule3 ("noddy", noddy_methods,

"Example module that creates an extension type.

Py_INCREF (&noddy_NoddyType) ;
PyModule_AddObject (m, "Noddy", (PyObject x)é&noddy_ NoddyType);
}

ILDHo>THZATELZEEFM ETT2, ZNTHIOENLS T Z LIFEHAIHL2D S
T GEoTnBEZ EERBVET,

BIINCE I DI, DOXDLEI DT

typedef struct ({
PyObject_HEAD
} noddy_NoddyObject;

N Noddy 4 72 27 FONETT — ZDr —ATlE, 10D Python 4 7Y = 7 b
BRSO TR HDEMOGEDLDIZH D FHA, DFNZWAY LV FERMA TP 27 b
DEAL VY FZTTH, TN6I1E PyObject_HEAD ¥ 7 RIC X > TRBHI NS XV NTT,
»ruzfiiMipiE, VA 7Y P REEET AL, TNy FTHE L FIRRICEZ2 7
N THDA VUV NREERTELLIICTE-OTT, TDPyObject HEAD ¥ 7 RDHE
Wk I aurPnZ EICHEELTCEI Y, EIanvikdTiceZ7uNicEEn
TWET, I2o20)RICLIanry2o2FTLELRVEIIICKREDIT T, ZHNIBMHE
WO TIZMOMEOE I S 2whrd LNELAD, BHEIck->TIE, 826 ([E
2% 5 DT (Windows ETld, MS Visual C 3 ZDFDL7—%2HL, a2V 34 )L T
FRVIEDPHISNTVET)

thige D 72 DA ICIEHER) 72 Python DEEHBM D ER T R TAHAE L &k I

typedef struct ({
PyObject_HEAD
long ob_ival;
} PyIntObject;

TERIZWOTAHAET, DRODET. A4 TAH 7Y 27 FTY,

static PyTypeObject noddy_NoddyType = {
PyObject_ HEAD_INIT (NULL)
OI
"noddy .Noddy",
sizeof (noddy_NoddyObject),
0,

14

*ob_sizex /
*tp_name* /
*tp_basicsize* /
*tp_itemsizex /
*tp_deallocx /
*tp_print+ /
*tp_getattrx /
*tp_setattr* /
*tp_compare* /
*tp_repr* /
*tp_as_numberx /

4
14

O O O O O O O

~ ~ ~ ~
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/ *tp_as_sequencex /
/ *tp_as_mapping* /
/*tp_hash */

/ *tp_callx /

/ «tp_strx /

/ *tp_getattro* /

/ xtp_setattrox /

/ *tp_as_bufferx /
/
/

O O O O O O O O
N SN N SN SN SN~ N

~

Py_TPFLAGS_DEFAULT,
"Noddy objects",

~tp_flags+ /
* tp_doc */
}i

object.h DHIZH % PyTypeObject DEFEE L2 &, ERRITIZZ 1B T ED
BDAVNBHLEDLPDLTLE), ZNUHDAX U NFZCavy L FickoTERIZ
WIHEI N2 DT, BELRFRFZERVTED ) IFZN 0 DEZHRNICIZIEEY TICE &
£,

RDHDIFIEFICEBE DT, L ICRUDERMIATEEEL & 9

PyObject_HEAD_INIT (NULL)

ZHEH k2 ER2EHI1T) T, HBEICHZ /070X 9 TT:

PyObject_HEAD_INIT (&PyType_Type)

oG, A TFH 7Y 27 FORIE Ttypes &£V ARNCZRD 928, ZHUIEEICIX
CORMEIES>TEST, av L FILE-> TR XAEZELNET, FWLIZH, TORX YV
NiZ PyType_Ready () O TN LT,

0, /% ob_size x/

ANy FHD ob_size X UNIFfibNTWERYA, TR ZEYTH D, HEEikh
W ZNDHEAEL TS DI EN— 3 » D Python FIIC 3 V84 WV ENTHRREY 2 —
NEDNAFY) LR ZRO7-0TT, TZIZE 2RI ZIEEL TLEE W,

"noddy.Noddy", /* tp_name */

CNRBRIDOAHITT, COAENIA 7P 27 FDOF 74NV FORBEERE, W2
=Xyl —=YHcHbnEd, L& 2lL:

>>> "" 4+ noddy.new_noddy ()
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: cannot add type "noddy.Noddy" to string

FE: COANNEF Y P TRYISNARTT, €Y a—LHE, ZOEY 22— VNTOR
LM S ATUET, ZOHAEDEY 2—)VIid noddy T, BDOAHIIE Noddy TY
P, ZIZTOMHE LTI noddy.Noddy ZHHET 2 HIF T,
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sizeof (noddy_NoddyObject), /* tp _basicsize #/

ZUZ & > T Python IZ PyObject_New () DSHIN/- L ZICENLK LVDEDAEY %
HOYTNUEE DAL Z EBTEET,

J—N: 7D F A 7% Python TH 77 7 AUAIRGIZ L 2 WG, 2D 8 4 7K

FA47EFL tp_basicsize b2 T3 ELEMAD & ZICHENBEL 22 E0DH

DET, Z2DFA 7% Python DY 77 7 A LIcEE, 2D __bases_ Y AMZIEH

7;7”_0)574’ TORAINZK B EHICLBITFNUERD) FEA, SbhwEL T —DHAERL
WZHBlDIATD _new () AV FEMOIHTIEIEZTERS LD ET, 2O

a2 2 121E, DRICHREDI A 7D tp_basicsize ZZDIREEY A 7LD

RELLTEBLZLETY, BEALEDYHR. 7D A 7F object >, £ 9 Tk
iﬁ%f“574’7 IT—YHDX //\%Lﬂﬂbﬁ.%@“(bi?@% L7zD3>TREIIZ

UM T 2 7: 0 2 D5 IFH - SN T E T,

0, /* tp_ltemsize x/

Y AR EDOREEA 7T 27 FDEODLDTT, SDE ZAMHL
FLXI,

ZDHEDWLDDPDAY Yy FiEfibRwdTEIXLT, 77 AD7 77 (flags) IZiZ
Py_TPFLAGS_DEFAULT Z AL 7,

Py_TPFLAGS_DEFAULT, / «tp_flags /

TRTOMIE7 7 7 ZDERZ GO TELSBERH Y £F, TNRIHED -2 a v
® Python TEBEIN TV ETXRTDOXA VY NZEFA L £7,

Z DD docstring 1 tp_doc ICANLET,

"Noddy objects", /* tp_doc #*/

CIWoZATRXYy FICAZDIITED, I8l A 7y =7 MMl E) &
IHTY, THZMDON=TarTld, TNHIFENDHEEL L VWTEE, HETIOD
Blz X DHHAVHDICEET S 2 EICLEL &9,

EDVHZATRDIVDIE, 2D Noddy A7V =27 FZ2HLAfFNE LHICTHI LT
T, A7 27 FOEZF AT 5121, tp_new DFEERZREET I HELHD 5, 5
lﬁlﬂi API BB K> TSNS T 7 4V F DFEHE pyType_GenericNew () Z{fi9

ZITICLELE), STNZHIZ tp_new ARy MIZRATNUIE X DO TTD, ZHxA
L EOMHEPETEEYA, 77 b 74 —L9a v 4 ZI2k->TE, HEEHE A N
DWILITHI DBFT TER I N T 5 C DBBZRAT 2 2 LIFTELVLDTY, 4D
T, 2D tp_new DHIFEY 2 —NVHIILHDBEIETRAL £9, PyType_Ready ()
Z W SIERT T

noddy_NoddyType.tp_new = PyType_GenericNew;
if (PyType_Ready (&noddy_NoddyType) < 0)
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return;

CNUHNDZ A T Ay FIFTRTNULL TT, ZNHICOVTIERIZESNE T,

D7 7ANFICHBMDBDIE, ENDBELRLATL X9, initnoddy() DIN%
2N

if (PyType_Ready (&noddy_NoddyType) < 0)
return;

ZOBBIE., BT NULL IZHEL TWwiz ob_type B EDWLDH DXV NZHSH T,
Noddy HZ#HLL £,

PyModule_AddObject (m, "Noddy", (PyObject x)é&noddy_ NoddyType);
N ZOMEEY 2 — VHORFFHICHOIAARE T, 2T, Noddy 7 7 A% XL
Noddy £ Y A¥ v AZzffs k)i L7

>>> import noddy
>>> mynoddy = noddy.Noddy ()

INFEIITYT! 23Nz EIRoTCENLRTEhENH)ZETT, Loa—Fz%
noddy.c EW9) 77 A4 WIZANT, UTDDHD% setup.py 9 7 7 A IMICANLE
L9,

from distutils.core import setup, Extension
setup (name="noddy", version="1.0",
ext_modules=[Extension ("noddy", ["noddy.c"])1)

ZLTC, YD TITDOLHIITANLET,

$ python setup.py build

INTY7FA4 L7 FIDFIZT7 74V noddy.so DMERENET, TOF4L 27 Y
I8 L C Python Z#2#) L ¥ L X 9, import noddy LT Noddy 4 7Y =7 k TilEX
2X9125TVWBIETTT,

ZARIZEGTPLOHD $HA. IR?

bEAA, BITED Noddy TIZF72ED LAAIIKRITTOET, b T—F%2F>Thw»
L. b LTI NEF¥A, KL TH 777 AL EZZATERVLDTT,

211 ERXOY U TIVICT—FEXY Y RZEMNY %

CODERDY Y TNICT—=FEXY Yy FZBMLTAEL L), DT, TORZHE
K7 AL L TCHHATEL LI HICLET, 2T TEHLWEY 2—) b noddy2 & <
. LN OBEREZEM L £ 7
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#include <Python.h>
#include "structmember.h"

typedef struct {
PyObject_HEAD
PyObject «first; /# first name +/
PyObject =*last; /% last name */
int number;

} Noddy;

static void

Noddy_dealloc (Noddy* self)

{
Py_XDECREF (self->first);
Py_XDECREF (self->1last);
self->ob_type->tp_free ((PyObjectx)self);

static PyObject =
Noddy_new (PyTypeObject *type, PyObject xargs, PyObject xkwds)
{

Noddy =self;

self = (Noddy x)type->tp_alloc(type, 0);
if (self != NULL) {
self->first = PyString_ FromString("");
if (self->first == NULL)

{
Py_DECREF (self);

return NULL;

self->last = PyString FromString ("");
if (self->last == NULL)

{
Py_DECREF (self);

return NULL;

self->number = 0;

return (PyObject «)self;

static int
Noddy_init (Noddy =xself, PyObject xargs, PyObject xkwds)

{
PyObject *first=NULL, =xlast=NULL, xtmp;

static char *kwlist[] = {"first", "last", "number", NULL};
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if (! PyArg_ParseTupleAndKeywords (args, kwds, "|00i", kwlist,
&first, &last,
&self->number))
return -1;

if (first) {
tmp = self->first;
Py_INCREF (first);
self->first = first;
Py_XDECREF (tmp) ;

if (last) {
tmp = self->last;
Py_INCREF (last);
self->last = last;
Py_XDECREF (tmp) ;

return O;

static PyMemberDef Noddy_ members[] = {
{"first", T_OBJECT_EX, offsetof (Noddy, first), O,
"first name"},
{"last", T_OBJECT_EX, offsetof (Noddy, last), O,
"last name"},
{"number", T_INT, offsetof (Noddy, number), O,
"noddy number"},
{NULL} /* Sentinel «*/

}i

static PyObject =

Noddy_name (Noddy* self)

{
static PyObject xformat = NULL;
PyObject =xargs, =xresult;

if (format == NULL) {
format = PyString_ FromString("%s %s");
if (format == NULL)

return NULL;

if (self->first == NULL) {
PyErr_SetString (PyExc_AttributeError, "first");
return NULL;
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if (self->last == NULL) {
PyErr_SetString (PyExc_AttributeError, "last");
return NULL;
}
args = Py_BuildValue ("OO", self->first, self->last);
if (args == NULL)
return NULL;
result = PyString_Format (format, args);
Py_DECREF (args) ;
return result;
}
static PyMethodDef Noddy_methods[] = {

{"name",

"Return the name,

by

{NULL}
bi

(PyCFunction)Noddy_name,
combining the first and last name"

METH_NOARGS,

/% Sentinel x/

static PyTypeObject NoddyType = {
PyObject_HEAD_INIT (NULL)

0,
"noddy .Noddy",
sizeof (Noddy) ,

14

4

~

~

~

(
0
0
0
0
0
0,
0,
0
0
0
0
0
0
0

4

~

~

4
14
4

14

Py_TPFLAGS_DEFAULT
"Noddy objects",

’

’

4

~

~

O O O O O O

~

4
destructor)Noddy_dealloc,

/*ob_sizex/
/*tp_namex/
/*tp_basicsizex/
/*tp_itemsizex/
/*tp_deallocx*/
/*tp_print#*/
/*tp_getattrx*/
/+tp_setattrx/
/*tp_compare*/
/*tp_reprx/
/*tp_as_numberx/
/+tp_as_sequencex/
/*tp_as_mapping*/
/+tp_hash */
/*xtp_callx/
/*tp_strx/
/*tp_getattrox/
/*tp_setattrox/
/+tp_as_bufferx/
Py_TPFLAGS_BASETYPE, /«tp flags+/
/* tp_doc */

/* tp_traverse =/

/* tp_clear #*/

/* tp_richcompare */

/+ tp _weaklistoffset

/% tp_iter */

/* tp_iternext =/

*/

21. EXBRZ

37



Extending and Embedding Python, U —X 2.6.2

Noddy_methods, /* tp_methods */
Noddy_members, /+ tp_members */
0, /* tp_getset */
0, /% tp_base */
0, /% tp_dict =/
0, /* tp_descr_get =/
0, /* tp_descr_set */
0, /* tp_dictoffset =/
(initproc)Noddy_init, /* tp_init */
0, /* tp_alloc =*/
Noddy_new, /* tp_new */
bi
static PyMethodDef module_methods[] = {
{NULL} /% Sentinel */
bi
#1ifndef PyMODINIT_FUNC /% declarations for DLL import/export x/
#define PyMODINIT FUNC void
#endif

PyMODINIT_FUNC
initnoddy2 (void)
{

PyObject* m;

if (PyType_Ready (&NoddyType) < 0)
return;

m = Py _InitModule3 ("noddy2", module_methods,
"Example module that creates an extension type.");

if (m == NULL)
return;

Py_INCREF (&NoddyType) ;
PyModule_AddObject (m, "Noddy", (PyObject «)&NoddyType);
}

TONR—= a3 vTlE, WOV DLEHEZ2EBIRWET,
DI @ include 238N L ¥ 7

#include "structmember.h'"

TILHETEHSNETH, ZDinclude ITIFEEZI/S ZODEEB A>TV ET,

Noddy #4 7% = 7 F OREERD AL Noddy ICMED B Z WL ET, ¥4 747V =
27+ 413 Noddy Type IZHi® 9,

N6 Noddy BZ 3207 =% @EEZ b IICR D £T, first . last . BELY
number T, first & last JBYEEX 7 7 —A P 2 — L LT A P2 — L2 L 72 Python X
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FHNT, number JEEIZEHDETT,
CHUC L) & A7V 27 FOEERIZRD X H 12k £7:

typedef struct {
PyObject_HEAD
PyObject «first;
PyObject =xlast;
int number;

} Noddy;

VEDEIHTREF—SPCELOT, A7V 27 FOHD ST EMBUKEL TR LD
WIS 2D D £ T, SR, A7 27 L ORIA Y v AT

static void
Noddy_dealloc (Noddy* self)
{
Py_XDECREF (self->first);
Py_XDECREF (self->1last);
self->ob_type->tp_~free ((PyObjectx)self);
}

ZDOBI%IZ tp_dealloc X v NIZRAZINE T,

(destructor)Noddy_dealloc, / *tp_dealloc* /

ZDAY Y FTRo2T05DIX, 57O Python JEMEDSIRA YV F 26T L TT,
first X V¢ last X U 2NDINULL b Livz\nw7z8, 2 2 Tld Py_XDECREF () %
ELF L7, COHEZDA T2 FDIAT AV Y FTHD tp_free X Y NZIEN
HLTWwET, 22 TIEA 7Y 27 FORD NoddyType LIRS W EITHEREL T
(720w, ¥k, 2ZOF 727 IV 77 7R L7IA VRS Y A0 d Litkw
»5TY,

77—AMF—=LETAMR=LZEXTFINHILLTEE 0D T, FiLXY Yy
FZEMTAIEICLELED:

static PyObject =
Noddy_new (PyTypeObject *type, PyObject xargs, PyObject xkwds)
{

Noddy =self;

self = (Noddy x)type->tp_alloc(type, 0);
if (self != NULL) {
self->first = PyString_FromString("");
if (self->first == NULL)

{
Py_DECREF (self);
return NULL;

}

self->last = PyString_FromString("");
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if (self->last == NULL)
{
Py_DECREF (self) ;
return NULL;
}

self->number = 0;

}

return (PyObject «)self;
}

ZLTIN%Z tp_new XU NELTA VA=V LET:

Noddy_new, /* tp_new #/

COFLBRXNZZOMOA 7Y 27 b2 WML 2D TI3% ) fERT 2EE%Z
BoTWE T, Python TIEIDAYNIE _new_ () AVYFFELTRATWET,
_new__ () AV v FIZOWTOFEL Wigimld “Unifying types and classes in Python” &
WA DF L E LTV, new XYy FEEETZHBOOEDIZ, [ VA ¥
VABBDOWIMEZ R T 2720 TT, ZOHTRD 720D IiEnew XYV v KA first
AUNE last AV NDfE%Z NULL THRWXIHIZTBEWHIZETT, blLIns
DHIIHEDS NULL TH KO THIUE, DI TR o7 L )IZ, new XV vy FE LT
PyType_GenericNew () Zfi9) 2 L HTEXTL X9, PyType_GenericNew () IF
TRTDA VATV ABEED A 3% NULLIZL £7,

CDnew XYV FIZEHNZ AV Yy FC A VATV AZERT 3 & ZlczpflL | B0
CHENE EDRIEBEI N, HTLWA TP 27 FEERLTGRELET, new XV v K
oIz, H 50U DEIERIEL (positional argument) & ¥ —7 — FE[EZID 345, Z
NEDAYy FIFLIFLIXZNG DFIBUIME L T Y v FIcZ0 £ £IEL £,
new XYV v FIZXEVHDYTD/DIZtp_alloc AV NEZEOHL T, tp_alloc
Lo THUHLT 208 IEH D FHA, TNUEPyType_Ready () DEEEY 7 A (T
74NV F Tl object) Zd EICHBEZBHDTT, FEAEDHRTIET 74NV EDAEY
OB T2fE>THET,

J—hr: S LHIMNZ tp_new GEK T 4 7D tp_new £721F __new__ () ZFFA TW
25D) ZED 70Dk 61X, FATRD XY v FIRRIEFZ D0 > TED XY v FERIFN
EIhERELL) ELTRWIERA , DRIFEOHTRZHNICROTE &, HE
Z?D tp_new ZMOH T, H5\0id type->tp_base->tp_new ZFFH L T2
WV, Z)LwE, HEBERLZF A 7D Python ¥ 7 7 7 AWM Python TERE I
N7z 7 ALK L T B5HEIC) ZLFDPRVEGEELRHDET, (b, 20K
"YW T IADA VY AY VA% TypeError Z# I TICES Z EDATBERIZARD £9, )

DEWHLH OB Z RTHAEL X 9

static int
Noddy_init (Noddy =xself, PyObject *args, PyObject xkwds)
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PyObject »first=NULL, =xlast=NULL, xtmp;
static char xkwlist[] = {"first", "last", "number", NULL};

if (! PyArg_ParseTupleAndKeywords (args, kwds, "|00i", kwlist,
&first, &last,
&self->number))
return -1;

if (first) |
tmp = self->first;
Py_INCREF (first);
self->first = first;
Py_XDECREF (tmp) ;

}

if (last) {
tmp = self->last;
Py_INCREF (last);
self->last = last;
Py_XDECREF (tmp) ;

}

return 0O;

}

AU tp_init X U NICIRAZINLE T,

(initproc)Noddy_init, /* tp_1init =/

Python Tl&, tp_init X ¥ N3 __init_ () XV FELTHATVWET, DX
Vv Rk, 7227 FIMERENH LT, 2zt 2 HTlbNE T, new
Ay RERBED->T, WIHILAD XYV v FIZSTIEENS LIZRD F¥ A, LA
DAYy Fix, A VA 2AOMEZ T 2DICHBE LG BE2ZITEDET, 2D
Ay FlEORICBEEs B E X —7—FslEz2ir e £7,

WL XV y FIFEEREF RN SN 22 H D £T, b7 F 727 D
_init__ () AV P&, HICTOMPORHT I ENTE L5 TY, TDRD, Hl
WIEZRAT 2 S WICIFRF 2 EE 2 L) BERH D FT, 2L 21X, first XV NIC
WU TDEIITRALZLS S LNERTA:

if (first) {
Py_XDECREF (self->first);
Py_INCREF (first);
self->first = first;

}

L2LZDR) FIFGEHRTT, 2O A 7Tl first XUNICABR A7V 27 F &7
HIREL TR VDT, FALZLA TP 27 P THEDHTLEIDLSLTT, FHUIID
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A= R first AV NIZT7 7R AL LK) ETBHZ, ZDT A7 7 BERHINT
LEIDDLLNABDTT, ZOL) BAEELS AT /A T7NICEZEDL 2720, 1

EAEDHERX VNNANDIRAIL, ZOSBAHY VP ZBOTHIICB I R>TLEE W, 2
ITAERERLZVDIZEALEAETL £ 9 D2

« ZOZMAT U ED 1 XD KREVEMETE 254,

© ZDA TV 27 FDREDB DT DA TDaA—FICa— Ny 75Xkt
D3R L THRWGE [#] .

o HR—=ValL 7y arvPBYhR—FEINTLRWLEAIZ tp_dealloc NV F I TS
WA F2e T EZ [#],

CITRBA VA VAERZEBEE L THRZZXHIICLAZ0DTTA, ZHUTiFn D
bDOHFERHD FT, bo EOEHLHIEZ, AVNODEREEZHGZHTLETT:

static PyMemberDef Noddy_members[] = {
{"first", T_OBJECT_EX, offsetof (Noddy, first), O,

"first name"},

{"last", T_OBJECT_EX, offsetof (Noddy, last), O,
"last name"},

{"number", T_INT, offsetof (Noddy, number), 0,
"noddy number"},

{NULL} /% Sentinel =*/

}i
ZL T, ZOEHE% tp_members ICANEL X I:

Noddy_members, /* tp_members */

BRAUYNDERIZZNZN, X NOHGH, B A 7%y b, 772A7 778 XU doc-

string TY, # L < I3RED “BIF 2@t 28T 27 Offiz TR S v,

ZDHEDREIZ, Python BIEICRATE S A 7Y 27 FORZHIRT 2 /51503700 2
ETY, TITIE77—AFMR—2Afirst £ T A MR =L last IZ, & BITLFHIBAS X
IFL TOE T, 5D FTIEEAZL Python A 7Y =27 FHRATETCLF 0 E
o MATZDOB/MIZHIER (del) TETL EW, ZOHA. CORA ¥ FI21E NULL H53%
ESINET, LS LAV NULL DA OEICIIHbI N L9l LTho7z e L
ThH, BESHIBRINIUERX VNIE NULL IZ>TLEWET,

ZZTlEname () EMENBEAY vy FEERLEFL XD, JHUE7 7—RA b % — L first
ETANR—L last ZHEE L - XFHN 2 204 T 27 bOARTE L TRL £9,

static PyObject =

Noddy_name (Noddy* self)

{
static PyObject xformat = NULL;
PyObject *args, =*result;

if (format == NULL) {
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format = PyString_ FromString("%s %s");
if (format == NULL)
return NULL;
}

if (self->first == NULL) {
PyErr_SetString (PyExc_AttributeError, "first");
return NULL;

}

if (self->last == NULL) {
PyErr_SetString (PyExc_AttributeError, "last");
return NULL;

args = Py _BuildValue ("O0O", self->first, self->last);
if (args == NULL)
return NULL;

result = PyString Format (format, args);
Py_DECREF (args) ;

return result;

}

CDOAYy FliZCBI%E LTHEEZN, Noddy (H B \iE Noddy DY 777 R) DA v
A VAR ELTRITEDET, XV Y FlEORICZDA VRV v AZ YD
e L TR ESRTNITRD XA, LIFUIEREET BE ¥ —7 — FEl#b2ZIT &
DETH, ST IO BER DT, BELGIBDY 7Vb ¥ —7 — FEIEDFEE B H
5RVWIEICLET, TDXY v FldPython DLATD XY v F LTI

def name (self) :
return "%s %$s" % (self.first, self.last)

first X UNE last AUANBZNFNUNULL D>E ) F v 7 LTl 67w
EICHFEBLTEI Y, INSIIFHIRI NS AERH D, ZDO8AMEIZ NULL 122 v
FENFET, ZOREEDOHIBREEEILL T, Z2ZICANSNSHEZ XTFINRETENT
EVLOLTL LI, XOHITIEIUTDOWTRVE T,

T AY Y RZERBLEDT, 22 TAY vy FEEXHADOEA ZERT 2 0ENHH 7

static PyMethodDef Noddy_methods[] = {
{"name", (PyCFunction)Noddy_name, METH_NOARGS,
"Return the name, combining the first and last name"
br
{NULL} /* Sentinel =*/

}i

% tp_methods A2y MIZANEL & 9:
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Noddy_methods, /% tp_methods */

CZTDMETH _NOARGS 7 7 71F. ZDAYV vy R HZNS VWl L2 EST5DIC
fibnTnEd,

BB, COMRMERE 7 AL LTHAMRBICLELL Y, EoX Yy FIZERES) C#H
PNTREDT, TNEZDA 7Y =27 FORBMERI N D FHINEEAEITO T
EABRKEDBEVTVELA, DT, TZITIXREZ LIE Py_TPFLAGS_BASETYPE
) FAEERDT 7 7ICMABETTT

Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE, / xtp_flagsx /

initnoddy () D%Hi% initnoddy2 () IZZE L, Py InitModule3 () IZFEI N3
BV 2 VHEEHRLET,

IV setup.py Z7ANZHEFLTHLOVE  2—LZELFLET,

from distutils.core import setup, Extension
setup (name="noddy", version="1.0",
ext_modules=|
Extension ("noddy", ["noddy.c"]),
Extension ("noddy2", ["noddy2.c"]1),
1)

21.2 T Z ZEH L HIEHT S

COffiTlE, Noddy 7 7 ADHIZH 57 first & last DEEMHEICTZWL T, X D
ERHIHZIREEL £, LRTON—a v DES 21— TlE, A VAV VAZERD first
Elast IZEFHNILHNDOLDLRATETC LI, HEOIAHBETHRETL 7, &
TR INSDEEBBIT LN 2R L TVwE EHICLEL LI,

#include <Python.h>
#include "structmember.h"

typedef struct {
PyObject_HEAD
PyObject *first;
PyObject xlast;
int number;

} Noddy;

static void

Noddy_dealloc (Noddy* self)

{
Py_XDECREF (self->first);
Py_XDECREF (self->last);
self->ob_type->tp_free ((PyObjectx)self);
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static PyObject =«
Noddy_new (PyTypeObject *type,

{

PyObject xargs, PyObject xkwds)

Noddy =self;

self = (Noddy «*)type->tp_alloc(type, 0);
if (self != NULL) {
self->first = PyString_ FromString("");
if (self->first == NULL)

{
Py_DECREF (self);

return NULL;

self->last = PyString_FromString("");
if (self->last == NULL)

{
Py_DECREF (self);

return NULL;

self->number = 0;

return (PyObject «)self;

static int
Noddy_init (Noddy =self, PyObject =xargs,

{

PyObject xkwds)

PyObject »first=NULL, =xlast=NULL, xtmp;

static char xkwlist[] = {"first", "last", "number", NULL};

if (! PyArg_ParseTupleAndKeywords (args, kwds,
&first, &last,

&self->number))

return -1;

if (first) {
tmp = self->first;
Py_INCREF (first);
self->first = first;
Py_DECREF (tmp) ;

if (last) {
tmp = self->last;

Py_INCREF (last);

"|ssi", kwlist,
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self->last = last;
Py_DECREF (tmp) ;

return O;

static PyMemberDef Noddy_members[] = {
{"number", T_INT, offsetof (Noddy, number), 0,
"noddy number"},
{NULL} /% Sentinel =%/

}i

static PyObject =
Noddy_getfirst (Noddy =xself, wvoid =xclosure)
{

Py_INCREF (self->first);

return self->first;

static int
Noddy_setfirst (Noddy =xself, PyObject =*value, void xclosure)

{
if (value == NULL) {
PyErr_SetString (PyExc_TypeError, "Cannot delete the first attribute");

return -1;

if (! PyString_Check (value)) {
PyErr_SetString (PyExc_TypeError,
"The first attribute value must be a string");

return -1;

Py_DECREF (self->first);
Py_INCREF (value) ;
self->first = value;

return 0O;

static PyObject =
Noddy_getlast (Noddy *self, wvoid xclosure)

{
Py_INCREF (self->last);

return self->last;

static int
Noddy_setlast (Noddy xself, PyObject xvalue, wvoid xclosure)

{
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if (value == NULL) {
PyErr_SetString (PyExc_TypeError, "Cannot delete the last attribute™);
return -1;

if (! PyString_Check (value)) {
PyErr_SetString (PyExc_TypeError,
"The last attribute value must be a string");

return -1;

Py_DECREF (self->1last);
Py_INCREF (value) ;
self->last = value;

return 0;

static PyGetSetDef Noddy_getseters[] = {
{"first",
(getter)Noddy_getfirst, (setter)Noddy_setfirst,
"first name",
NULL},
{"last",
(getter)Noddy_getlast, (setter)Noddy_setlast,
"last name",
NULL},
{NULL} /% Sentinel =*/

}i

static PyObject =

Noddy_name (Noddy* self)

{
static PyObject xformat = NULL;
PyObject =xargs, =xresult;

if (format == NULL) {
format = PyString_ FromString("%s %s");
if (format == NULL)

return NULL;

args = Py_BuildValue ("OO0O", self->first, self->last);
if (args == NULL)
return NULL;

result = PyString Format (format, args);
Py_DECREF (args) ;

return result;
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static PyMethodDef Noddy_methods][]
(PyCFunction)Noddy_name,

{"name",
"Return the name,
bo

{NULL}

/% Sentinel */

}i

static PyTypeObject NoddyType =
PyObject_HEAD_INIT (NULL)

0,

"noddy .Noddy",

sizeof (Noddy),

~

destructor)Noddy_dealloc,

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

O O O O O O O O OO o oo o~ o

~

Py_TPFLAGS_DEFAULT |
"Noddy objects",
0,

14

Py_TPF

4
14

4

O O O O O

4
Noddy_methods,
Noddy_members,
Noddy_getseters,

4

~

4
14
initproc)Noddy_init,

O~ O O O O O

4

Noddy_new,
}i

static PyMethodDef module_metho

{
METH_NOARGS,

combining the first and last name"

{

/*0ob_sizex*/
/+tp_namex/
/+tp_basicsizex/
/+tp_litemsizex/
/*tp_deallocx/
/+tp_print#+/
/*tp_getattrx/
/+tp_setattrx*/
/*tp_compare*/
/*tp_reprx/
/*tp_as_numberx*/
/*tp_as_sequencex*/
/*tp_as_mappingx*/
/+*tp_hash #*/
/*xtp_callx/
/*tp_strx/
/*tp_getattrox/
/*tp_setattrox/
/*tp_as_bufferx/
LAGS_BASETYPE, /#tp flags*/
/* tp_doc */
/+ tp_traverse x*/
/% tp_clear %/
/% tp_richcompare */
/* tp_weaklistoffset
/* tp_iter */
/+ tp_lternext
tp_methods */
tp_members x/
tp_getset x*/
tp _base */
tp_dict */
tp _descr_get */
tp_descr_set */
tp _dictoffset =*/
*/
tp_alloc */
tp_new */

*/

*/
J *
/%
J *
/%
J *
J *
J *
J *
J *
J *
/%

tp_init

ds[]

{
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{NULL} /* Sentinel =/
}i

#ifndef PyMODINIT FUNC /* declarations for DLL import/export =/
#define PyMODINIT _FUNC void

#endif

PyMODINIT_FUNC

initnoddy3 (void)

{
PyObject* m;

if (PyType_Ready (&NoddyType) < 0)
return;

m = Py_InitModule3 ("noddy3", module_methods,
"Example module that creates an extension type.");

if (m == NULL)
return;

Py_INCREF (&NoddyType) ;
PyModule_AddObject (m, "Noddy", (PyObject «)&NoddyType);

first J@MEL last BHEZ XD 2 ECHIHIT272DIC1E, AR LA A FD getter B
B setter BB 2 E 9, DLMIE first @YD S22 UG % B2 (getter) &, 2D

JEVEIAE 2 858§ 2 BYEL (setter) T

Noddy_getfirst (Noddy xself, wvoid =xclosure)
{

Py_INCREF (self->first);

return self->first;

static int
Noddy_setfirst (Noddy =xself, PyObject =*value, void xclosure)

{
if (value == NULL) {
PyErr_SetString (PyExc_TypeError, "Cannot delete the first attribute");

return -1;

if (! PyString_Check (value)) {

PyErr_SetString(PyExc_TypeError,
"The first attribute value must be a string");

return -1;

Py_DECREF (self->first);
Py_INCREF (value) ;
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self->first = value;

return 0;

}

getter BI#IC 1X Noddy 472 =7 b & TEAE (closure); (Z 4L void BID A A & TT)
BEINET, FHO7 —ATIIMHAWRERL £, ElUL3ERT—sEIND
setter % getter DHELFIHZ Y R — 1+ 925700 bDT, Thzflid Lt 2 IX getter
Eosetter # O E T LI LBIC, BHED T —2I12b LW TEILEZ get T50set T
LD IEDL, EVo I ENTEET, )

setter BI£UIZ 1X Noddy A 7Y =7 b EFTL W, Z L TEHEMEINE T, H L\ EI
NULL > Ld, ZOHEAIZZOREEIHIERZNET, 2 TREEIHIERZ LD,
ZOMEBILFIN TR WEZIWE I I — 2R EZTE LI ET,

Z ZTCld PyGetSetDef MEEARDEGIZ DL D £

static PyGetSetDef Noddy_getseters[] = {
{"first",
(getter)Noddy_getfirst, (setter)Noddy_setfirst,
"first name",
NULL},
{"last",
(getter)Noddy_getlast, (setter)Noddy_setlast,
"last name",
NULL},
{NULL} /% Sentinel x/

}i
ZLTIN% tp_getset Ay MIEL £

Noddy_getseters, /% tp_getset */

ZNTEMED getter & setter WEFXTE £ L 7z,

PyGetSetDef MGEARDERBEDEZD LTHWA L BT, SEIIEATLZEDL VD
TNULL Z2JEL T X T,

Flh, AVRNEEDPSIEINSDE®ZBENTEEEL £ 9

static PyMemberDef Noddy_members[] = {
{"number", T_INT, offsetof (Noddy, number), 0,
"noddy number"},
{NULL} /* Sentinel =*/

}i

F/, 22T tp_init A"V FIHEINDZDHDE L TXFINDOAZZHAT S K9 I
BIET 2080 H D £7 !

VI Z2DF 7Y = 7 FISCFHNIRF R EDHERY 4 7 Th % K9 BRIFITED 2B £7,

50 F£2. MULWHZEERT S



Extending and Embedding Python, V') —X 2.6.2

static int
Noddy_init (Noddy =xself, PyObject xargs, PyObject xkwds)

{
PyObject »first=NULL, =xlast=NULL, xtmp;

static char xkwlist[] = {"first", "last", "number", NULL};

if (! PyArg_ParseTupleAndKeywords (args, kwds, "[SSi", kwlist,
&first, &last,
&self—->number))
return -1;

if (first) {
tmp = self->first;
Py_INCREF (first);
self->first = first;
Py_DECREF (tmp) ;

}

if (last) {
tmp = self->last;
Py_INCREF (last);
self->last = last;
Py_DECREF (tmp) ;

}

return O;

}

INHDERHIZE ST, first XV /VE last XA VNP L T NULL 127 6 7\ L7
AECTEFE L7, SNTIEEAETRTDTS —AD 5 NULLEDF =y 7 ZRITE T, Z
U Py_XDECREF () "EONH L % Py_DECREF () MO LICEZ 6N Z L2 HEKL £
T, ME—~INnzZZoN0DIEA 7Y 7 MERA Y v F (deallocator) T, €76 2
CTIEav A7 7812k 22 G RIRL T 2 H[REHED D 2026 T,

IC,HBEELLLEI I, 2DEY 22— )VHHLEEE & LB BN H 2 Y 2 —
NWH/EEBELEL XS, ZLTsetup.py 7 7ANVICENDEREEZ S DAFET,

21.3 ERAN—Y L7V avZzEYR—rT3

Python IFfEBRA R—Y aL 7y a vz b-oTED, TNEAELELT TP 27 b2,
EZZBATV E RO THRTH, FRATEHIENTEET, ZEA 7V D
SWPERL T3 L ZIRI D ZFT, EZIED IO %E2EZTL I

>>> 1 = []

>>> 1.append(l)
>>> del 1
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ZoHTIE, HoHEZSS OV AN EDDFE L, ZEZZDY A2 del LThH,
ZWIHATHENDOZBZ F 2R 650072306, 2L 7 PEERIZERD ¢
Ao BEL LT LT Python ICIRPEBR A R—2aL 7y a VEEEEDSH D) T 56, BIEIIIC
DV ARDBARETHSE Z 2L, BiicE T,

Noddy 7 7 AD 2 HFHDHITIE, first BMEL last BIEICEART 7P 27 FTH
BTES LIk T0ELL, [#_. 2D, Noddy & 7Y =7 b DSMIIMEE L
) BDTTY:

>>> import noddy?2

>>> n = noddy2.Noddy ()
>>> 1 = [n]

>>> n.first = 1

CHUFFEITIEDL T 7HITT DY, 7<% &b Noddy 7 7 ARMERAR—yaL sy a v
ROV R— 2 MZA20E %252 T NET, HRAR—YaL 7 arzdR—F
T5IE 20D A4 7Auy bEMO, ZhoD2xay FEFAITSE L9127 T AER
D777 RRETHLEBHD 7

#include <Python.h>
#include "structmember.h"

typedef struct {
PyObject_HEAD
PyObject *first;
PyObject =xlast;
int number;

} Noddy;

static int
Noddy_traverse (Noddy =xself, visitproc visit, wvoid xarqg)
{

int vret;

if (self->first) {
vret = visit(self->first, arqg);
if (vret != 0)
return vret;
}
if (self->last) {
vret = visit(self->last, arqg);
if (vret != 0)
return vret;

}

return 0O;

}

static int
Noddy_clear (Noddy =*self)
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PyObject *tmp;

tmp = self->first;
self->first = NULL;
Py_XDECREF (tmp) ;

tmp = self->last;
self->last = NULL;
Py_XDECREF (tmp) ;

return O;

static void

Noddy_dealloc (Noddy* self)

{
Noddy_clear (self);
self->ob_type->tp_free ((PyObjectx)self);

static PyObject =
Noddy_new (PyTypeObject *type, PyObject xargs, PyObject xkwds)

{
Noddy =self;

self = (Noddy »)type->tp_alloc(type, 0);
if (self != NULL) {
self->first = PyString FromString("");
if (self->first == NULL)

{
Py_DECREF (self);
return NULL;

self->last = PyString_FromString("");
if (self->last == NULL)
{
Py_DECREF (self);
return NULL;

self->number = 0;

return (PyObject «)self;

static int
Noddy_init (Noddy =xself, PyObject =xargs, PyObject xkwds)

{
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PyObject *first=NULL, =xlast=NULL, xtmp;
static char *kwlist[] = {"first", "last", "number", NULL};

if (! PyArg_ParseTupleAndKeywords (args, kwds, "|00i", kwlist,
&first, &last,
&self->number))
return -1;

if (first) {
tmp = self->first;
Py_INCREF (first);
self->first = first;
Py_XDECREF (tmp) ;

if (last) {
tmp = self->last;
Py_INCREF (last);
self->last = last;
Py_XDECREF (tmp) ;

return 0;

static PyMemberDef Noddy_members[] = {
{"first", T_OBJECT_EX, offsetof (Noddy, first), O,
"first name"},
{"last", T_OBJECT_EX, offsetof (Noddy, last), O,
"last name"},
{"number", T_INT, offsetof (Noddy, number), 0,
"noddy number"},
{NULL} /% Sentinel %/

bi

static PyObject =

Noddy_name (Noddy* self)

{
static PyObject xformat = NULL;
PyObject xargs, =xresult;

if (format == NULL) {
format = PyString_ FromString("%s %s");
if (format == NULL)

return NULL;

if (self->first == NULL) {
PyErr_SetString (PyExc_AttributeError, "first");
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return NULL;

if (self->last == NULL) {

PyErr_SetString(PyExc_AttributeError,

return NULL;

args = Py_BuildValue ("OO",
if (args == NULL)
return NULL;

result = PyString Format (fo
Py_DECREF (args) ;

return result;

"last");

self->first, self->last);

rmat, args);

static PyMethodDef Noddy_methods[] = {

{"name", (PyCFunction)Noddy

__name,

METH_NOARGS,

"Return the name, combining the first and last name"

b
{NULL} /% Sentinel =*/

}i

static PyTypeObject NoddyType =
PyObject_HEAD_INIT (NULL)
OI
"noddy .Noddy",
sizeof (Noddy),

~

destructor)Noddy_dealloc,

~ ~ ~ ~ ~

~

~ ~ ~ ~ ~ ~

O O O O O O O O OO o oo o~ o
~

~

Py_TPFLAGS_DEFAULT | Py_TPF
"Noddy objects",
(traverseproc)Noddy_travers
(inquiry)Noddy_clear,

0,

{

/*0ob_sizex/
/*tp_namex*/

/+*tp_basicsizex/

/+tp_litemsizex/

/+tp_dealloc*/
/*tp_printx/
/+*tp_getattr+/
/+tp_setattrx*/
/*tp_compare*/
/*tp_reprx/

/*tp_as_numberx*/
/*tp_as_sequencex*/
/*tp_as_mapping*/

/+*tp_hash #*/
/+tp_callx/
/*tp _str*/

/*tp_getattro*/
/+tp_setattrox/

/*tp_as_bufferx/

LAGS_BASETYPE
/* tp_doc */

Py_TPFLAGS_HAVE_GC,

e, /* tp_traverse */
/* tp_clear */
/* tp_richcompare =/

/*tp_flagsx*/
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0, /* tp_weaklistoffset =/
0, /* tp_iter #/
0, /* tp_iternext */
Noddy_methods, /* tp_methods */
Noddy_members, /* tp_members */
0, /* tp_getset */
0, /* tp_base */
0, /* tp_dict =/
0, /* tp_descr_get */
0, /+ tp_descr_set =/
0, /* tp_dictoffset */
(initproc)Noddy_init, /* tp_init =/
0, /* tp_alloc */
Noddy_new, /* tp_new #/

bi

static PyMethodDef module_methods[] = {

{NULL} /% Sentinel =%/
bi

#ifndef PyMODINIT_ FUNC /% declarations for DLL import/export x/
#define PyMODINIT FUNC void
#endif
PyMODINIT_FUNC
initnoddy4 (void)
{

PyObject* m;

if (PyType_Ready (&NoddyType) < 0)
return;

m = Py_InitModule3 ("noddy4", module_methods,

"Example module that creates an extension type.");

if (m == NULL)
return;

Py_INCREF (&NoddyType) ;
PyModule_AddObject (m, "Noddy", (PyObject =) &NoddyType);

traversal X Vv FIXER L 2SRICE TN 0BHOH 2NHA 7S 27 b ~NDT7 7 & R
Rt L 9

static int
Noddy_traverse (Noddy =xself, visitproc visit, wvoid xarqg)

{

int vret;

if (self->first) {
vret = visit(self->first, argqg);
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if (vret != 0)
return vret;
}
if (self->last) {
vret = visit (self->last, arg);
if (vret != 0)
return vret;

}

return 0;

}

PERLI2ZIRICEETN 20D LN WEATA 7 = 7 Mo LT, traversal XY v F
ICHEI N visit () BABZEONE T, visit () BEEUINE A 72 = 7 F & traversal
Ay FICESINIBMDGE arg 2513 E LTED £, ORI I DEDIEAD
BEIGRIN D BBOMEZIEL £,

Python 2.4 DAREClE, visit BIEDOFFOH L 2 HE{EL§ % py_vIsSIT() 7 unlES
NTWET, Py VISIT() ZZ1X., Noddy_traverse () IZXD & I Il TE
EJr

static int
Noddy_traverse (Noddy =xself, visitproc visit, wvoid xarqg)
{

Py_VISIT (self->first);

Py_VISIT (self->last);

return 0;

}

/J—b: FE: tp_traverse OFEIET py_VISIT() ZfliHIcix. ZD5[HUCIEMEIC
visit BE WM arg £\ W) ZHTZ DT 206 B3H D £, Zud, ZORERIEEICH M
REATLIERIEEL £T,

T, ERLEZHBICEEFNIZATA 7P 27 F2HETE200XY v LT 2
WERHDFET, A7 27 VRBHD XY v FEHEEL T, ZOXY v FicfivnE
Lx9:

static int
Noddy_clear (Noddy =*self)
{

PyObject *tmp;

tmp = self->first;
self->first = NULL;
Py_XDECREF (tmp) ;

tmp = self->last;
self->last = NULL;
Py_XDECREF (tmp) ;
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return 0;

}

static void
Noddy_dealloc (Noddy* self)

{
Noddy_clear (self);
self->ob_type->tp_free ((PyObjectx)self);

}

Noddy_clear () FTO—REZHDLWFIZHEHL TLZE v, 22 TlE, —RE#HZ
DM TERAYNDODEEA TV P26 THIICZN SIS NULL #fRALTwET, I
BERDE I HBHICED FT, TTIIEIEELLALIIC, bLBEAV Y 23X RIR S
ELZDF TV M Ba— Ny I INDB LI HESTLECET, 51T, WEPH
R=yalLr7yarvzR—rL T34, AR=YaL 7y avHICETINSa—
FIZOWTHDLEL 2L TERD A, bLAR=YaL rrardEoTnd e, &
7D tp_traverse NY R IR HINZAREESH D T, XV NOSHAH Y v
P3O S G AIT, ZOMEDY NULL IZERE I LTV & Noddy_traverse ()
DIEEN DR IEH D ¥ A,

Python 2.4 DI TIX, EEEPSSBAT Y M 2SS /0D <71 Ppy_CLEAR () 23H
BEINTWEd, Py_CLEAR() ZffiZ ¥, Noddy_clear () IZXRD & I IZfEig{LTZ
9

static int
Noddy_clear (Noddy =*self)

{
Py_CLEAR (self->first);
Py_CLEAR (self->1last);
return 0;

}
RZIC, Py_TPFLAGS_HAVE _GC 7 77 %7 7 AERDT7 7 JIMAET:

Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE | Py_TPFLAGS_HAVE_GC, / xtp_flags~* /

NT%TTY, tp_alloc ARy FFEXiFtp_free ATy bBFELNTOLNUE, Z
NS ZERAR—YaL 7 a2 X )BIETIUT I D TY, 1FLAEDIRNE
FERE I HEIICRE I N D N—=Y a v 29 TL & I,

21.4 MOBOY TV 5 R%ES

WA ORI 2 A U 7281 L IR ZER T 2 2 &3 CTE £ 7, flAAARTD SR T 2
DIFFHCFR T, H¥% PyTypeObject ZfEHICHHTE 2006 TF, ZUTHR
T, PyTypeObject MHEAHRZINREY 2 — VHTHEETZ2DITH L WTT,
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RXDOBTIE, ENVFA VD list BAEHAL 72 Shoddy BEZFRLTWE T, Fl
WHRHIGEE DOV A ML ESERICHIAMEDSH D £ T8, BIMTHED A v ¥ 20T
increment () XV v FZffoTWET,

>>> import shoddy

>>> s = shoddy.Shoddy (range (3))
>>> s.extend(s)

>>> print len(s)

6

>>> print s.increment ()

1

>>> print s.increment ()

2

#include <Python.h>

typedef struct ({
PyListObject list;
int state;

} Shoddy;

static PyObject =
Shoddy_increment (Shoddy =xself, PyObject *unused)
{

self->state++;

return PyInt_FromLong (self—->state);

static PyMethodDef Shoddy_methods[] = {
{"increment", (PyCFunction)Shoddy_increment, METH_NOARGS,
PyDoc_STR ("increment state counter")},
{NULL, NULL},

bi

static int
Shoddy_init (Shoddy =xself, PyObject xargs, PyObject xkwds)
{
if (PyList_Type.tp_init ((PyObject *)self, args, kwds) < 0)
return -1;
self->state = 0;
return 0;

static PyTypeObject ShoddyType = {
PyObject_ HEAD_INIT (NULL)

0, /% ob_size %/
"shoddy.Shoddy", /* tp_name */
sizeof (Shoddy), /% tp _basicsize x/
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~ ~ ~ ~ ~ ~

~

~ ~ ~ ~ ~ ~ ~

O O O O O OO OO oo oo o o o
~

~

Py_TPFLAGS_DEFAULT |
Py_TPFLAGS_BASETYPE,

4

~

4

14

4

4

O O O O O O O

4

Shoddy_methods,

~

~

~

~

~

~

[

nitproc) Shoddy_init,

~

O O ~ O O O O o o o
~

~

}i

PyMODINIT_FUNC
initshoddy (void)

{
PyObject »*m;

ShoddyType.tp_base =

if (PyType_Ready (&ShoddyType)

return;

m = Py_InitModule3 ("shoddy",

if (m == NULL)
return;

/%
/%
/%
J *
/%
J *
/%
/ *
/%
/%
/%
/%
/%
/%
J *
/%

/%
/ *
/%
/%
/%
/%
/%
/%
/%
/%
J *
/%
/ *
/%
/%
/%
/%
/%
/%

tp_itemsize x*/
tp_dealloc #*/
tp_print =/
tp_getattr =/
tp_setattr =*/
tp_compare */
tp_repr */
tp_as_number */
tp_as_sequence #*/
tp_as_mapping */
tp_hash =/
tp_call =/
tp_str */
tp_getattro #/
tp_setattro #*/
tp_as_buffer #*/

tp_flags #*/
tp_doc */
tp_traverse #*/
tp_clear =/
tp_richcompare #*/
tp _weaklistoffset +*/
tp_iter x/
tp_iternext +/
tp_methods */
tp_members */
tp_getset */
tp_base */
tp_dict =/
tp_descr_get #*/
tp_descr_set */
tp_dictoffset =/
tp_init =/
tp_alloc */
tp_new */

&PyList_Type;

< 0)

NULL, "Shoddy module");
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Py_INCREF (&ShoddyType) ;
PyModule_AddObject (m, "Shoddy", (PyObject =) &ShoddyType);
}

HTbhb»d XHic, YV—RAa—FEHDfHid Noddy DFF & JERICEIT W E T, &9 5
ENEFNEHTHWEET,

typedef struct {
PyListObject list;
int state;

} Shoddy;

WMARLZMDOA 7Y 27 FOERPIDENIE, #1777 AD4 7Y 27 FEEPRYN NI
%2 ETY, HEERMDEEIC PyObject _HEAD () ZRE&EEDRIHICEF > TV E T,

Python & 7% = 7 b3 Shoddy BADA ¥ A%V A 5186, %D PyObject* KA » %
\& PyListObject* I\ Shoddy* IZbEEIZX ¥ A FTEZET,

static int
Shoddy_init (Shoddy =*self, PyObject =*args, PyObject xkwds)
{
if (PyList_Type.tp_init ((PyObject =*)self, args, kwds) < 0)
return -1;
self->state = 0;
return 0O;

}

COHLWED  init XYV v FT, #FHERO _ init AV vy FZIEUOHL Tw»
AT R A LN TEET,

CDNRY—=F, DAY LD new & dealloc XV v REHEWETZ L ZITIZHEBETT,
AL 728D new XY v Fi, tp_alloc Z2ffioTATY 2EH DY TEIRETIEHD
FH¥A, ZIUIHEERD tp_new ZH /- & SIS NS0 6T,

Shoddy D7 ®IZ PyTypeObiject () ZMldD 23 & E, tp_base() Auv bz HEDF
BIENTEET, JOUATI9 b7 4—LDaAV 4 FICRIBT 7010, EEZDA
Ty b% PyList_Type () THIDTIWITERA, RO DIZ, FBTEY 2—)LD init ()
B cfr) 2 e TEET,

PyMODINIT_FUNC
initshoddy (void)

{
PyObject »*m;

ShoddyType.tp_base = &PyList_Type;
if (PyType_Ready (&ShoddyType) < 0)
return;

m = Py_InitModule3 ("shoddy", NULL, "Shoddy module");
if (m == NULL)
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return;

Py_INCREF (&ShoddyType) ;
PyModule_AddObject (m, "Shoddy", (PyObject =) &ShoddyType);

PyType_Read () ZWEAHTIZ, BOWIEIX tp_base Auy MIHO N T A
iz F¥A, MMALTOUE2HLWHEZESL L E, tp_alloc ABY %
PyType_GenericNew () THO 2 NEIZH D F¥A, - FHEMD 7 v — FBIED
WA INE T,

Z D, PyType_Read() ZWMEA T, Noddy PRFERIL XHIC¥A TA T 27 b %
TP a—EmL £9,

22 Y14 TXY)y R

COMITRIEIELFEARLIATAY Yy FE, ZNo2MI2THH5DTH SHIC
DWT, I EFHHL £,

DIF X PyTypeObject DEFETT, TNy ZJENLFTL2fHbN 0w DD X v
NIFEWTHDY £7:

typedef struct _typeobject {
PyObject_VAR_HEAD
char *tp_name; /# For printing, in format "<module>.<name>" x/
int tp_basicsize, tp_itemsize; /# For allocation #*/

/* 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 #*/

PyNumberMethods xtp_as_number;

PySequenceMethods xtp_as_sequence;

PyMappingMethods *tp_as_mapping;

/* More standard operations (here for binary compatibility) #*/
hashfunc tp_hash;

ternaryfunc tp_call;
reprfunc tp_str;
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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 #*/
/* rich comparisons #*/
richcmpfunc tp_richcompare;

/* weak reference enabler =/
long tp_weaklistoffset;

/+ Added in release 2.2 */
/% 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 xtp_dict;

descrgetfunc tp_descr_get;

descrsetfunc tp_descr_set;

long tp_dictoffset;

initproc tp_init;

allocfunc tp_alloc;

newfunc tp_new;

freefunc tp_free; /# Low-level free-memory routine #*/
inquiry tp_is_gc; /* For PyObject_IS GC x/
PyObject xtp_bases;

PyObject *tp_mro; /* method resolution order =/
PyObject xtp_cache;

PyObject *tp_subclasses;

PyObject *tp_weaklist;

} PyTypeObject;
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Te<SAD XYy FBRHD T, THLZARICOLDETA2HEIEIHD FHA, EELL
WHINH 276, BETIDIZZDILDIS bITLTIHIENITEAETT,

FTTICFHRINTWETLEID, INSDEERNY FTIZo0nT, s X DEE
LWEHERZRMELET, L2LINSD X UAREEERTTCERIN TV AIER I HEH
LET, E0IHIDIE, ZNHDA UV NOBNBIEFIZELENEEICLEbDE06T
T, BWZP LT3 Wwic, SRoD X U ANZIELWIEFETIHERNS L9, {nlndbiE
BLTLEZV, 529 0EIFAMEZDIZ, BDERA VAP TRTEEINTVRS (&
ZFNS 0 I EN T TH)HlZ &L >TET, HoDBRIZALE S L HIEHE
HABIETY,

char *tp_name; /» #&AH +/

NI ARTTY, FIfiCHBA L X 91, ZNUFVLA VLA RGHEITHNL, 1ZEAL
FZWHOHNTHELONZ D TT, DT, 20X I HBHTRIC.OTH S I 4
ZPIEATLIZEZ N,

int tp_basicsize, tp_itemsize; /» #DYTH »/

INHDAUNE, SORDA 7Y 27 FOIMERIND L ZICENLZTDAEY ZEHID BT
WX D% T v A4 MR L £ T, Python IZIZAIERORGER CCFIIRY A M &
ZRRLTLZZ V) ISR T 2HAAARDY R— b BHLBEHD, 2 I Ttp_itemsize
AUNPELNET, ZN6ICDO0TIEH ETESNET,

char xtp_doc;

ZZITE Python A7 Y 7' R 7 7L YA obj.__doc__ A¥doc string ZiRT & Z DT
H(HBEZDT FLA)ZANET,

TIERIZ, IZEAEDIERNZET Z2TH A ) FEANZ YA T AV Y FIZA-DTHE
7,

2.2.1 &=t (finalization) & &1

destructor tp_dealloc;

BDA VA ADSEA Y v F3¥uicz ), Python £ ¥ ¥ 7V ¥ Bz %zl L TH
FIHL7ZS 5, ZOBBDBIENE T, MRTREXATY 2 ZORPEREL T
D, ZNDIHC D FTTREBUEL D 25581, Z2nox2lZiIAnEd, 779
7 FZNHARS I TSN ZBERHD T, ZOBEKEDOHNIE, UTOLH)%dbD
T9:

static void

newdatatype_dealloc (newdatatypeobject % ob7j)
{
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free (obj->obj_UnderlyingDatatypePtr) ;
obj->ob_type->tp_~free (obj);

}

FRBOHBEBCO L DHEEL DI, WFRFE OB VS ZEVWFEEZDIF AW ETY, &
o, A DORE%IE Python £ > % 7V ¥ WA Y v 7 % ILDIRFEICE T & F I
L2ZED%006TYT, 2L TCCHEDBEED S DEMTHR O FINDIDIZAY v 7 )3
BERIND EZIE, TTIFEEL TV L6440 6 R ZF2 b DIddH ) A,
fRIH DBIBDSE 2 72 9 BIfEASEINOD Python D a— FZFEFLTLED &, 205 134
ADFEL THBEZ EZRAIT 20D LNEYA, ZHEA VY T IBRBEIEE T
T—REIELI IO T, INECIELWHEIR, ZeTh0EEE T
THORNCUHFE DB ZIREL TR E, bR b6 ZNZILITRT I L TT, T
PyErr_Fetch () 8L PyErr_Restore () BIEZfIS 2 LI k> THBEICZ D £

static void
my_dealloc (PyObject xobj)

{

MyObject xself = (MyObject =*) obj;
PyObject *cbresult;

if

}

(self->my_callback != NULL) {

PyObject *err_type, =*err_value, =xerr_traceback;
int have_error = PyErr_Occurred() 2 1 : 0;

if (have_error)
PyErr_Fetch (&err_type, &err_value, &err_traceback);

cbresult = PyObject_CallObiject (self->my_callback, NULL);
if (cbresult == NULL)

PyErr_WriteUnraisable();
else

Py_DECREF (cbresult) ;

if (have_error)
PyErr_Restore(err_type, err_value, err_traceback);

Py_DECREF (self->my_callback);

obj—>ob_type->tp_free ((PyObject~*)self);

222 ATV U KRR

Python CTld, 7Y =7 b DLFHNEBZERT 2DIZ 3OO HBHD £7: repr ()

BI% (B 2wz 2 &l Ny 7 7 5 — b 207K 269 ik,

str() %z

fif) 7, 2L T print X&) HETT, FEAEDF T 27 FTprint X
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str() BABLERIU T2, DERGAICIIFRGR 7T — AL L TFILEx IKHRITEZE
T, FILEx “NDOFERNIZ, FEBREE o TR AEGAT, —RNRCFINA 7Y 27 b
ZERLT7 7 A NMICHERAOCDTIEIREPESTEL2 083707740 v 76 b
SPRIGEICDAHE ) RETT,

INHEDNY FZ R ENDMEATIEH ) FHA, FEAEDHTIEEVLE O tp_str
VIt tp_repr NV NI RFEET LRI TTAET,

reprfunc tp_repr;
reprfunc tp_str;
printfunc tp_print;

tp_repr NV FZ WO I NI A v AV ZADLFINRBZ N L 7230794 79 =
7 2R TBEDBH Y T, HHELFIITO L) 2D TY

static PyObject =
newdatatype_repr (newdatatypeobject * obj)
{

return PyString FromFormat ("Repr-ified _newdatatype{{size:\%d}}",
obj->obj_UnderlyingDatatypePtr->size);

}

tp_repr NV FIBEEIN T RITNUE, £ I 7Y ZIEZDRHD tp_name & ZD
F7Y 27 FO—BRiiEEZ b b W TOCFAIERAZER L £,

tp_str NV FJ & str() DBRIZ. ED tp_repr NY F 7 & repr () DBIRICHY
LEJ, 20D, ZNUEPython DaA—FBA 7V 27 DAV AY VAR L T str()
AU LA L EICPENE T, ZOBBOFEER tp_repr NV F7DZ N EIEHIC
BITOE T, Hond LFHRBEIAR WG 2 EZ2BKINTHET, tp_str D’
HBEINTORWEGSE, 2D tp_repr NY FIB¥ibnix 7§,

DU a2l c g

static PyObject =
newdatatype_str (newdatatypeobject x obj)
{

return PyString_FromFormat ("Stringified newdatatype{{size:\%d}}",
obj->obj_UnderlyingDatatypePtr->size);
}

print 2> F 713 Python 232 DBRID A 25 A% Tprint 5 SEDH 5 L F IR
LN E T, 72& ZIE ‘node’ 2% TreeNode BLD A Y A ¥ vV A7 LT 5L print N B 5
i Python 3L F 24T L 72 & SITMEIEN £ ¥

print node

flags 518013 Py_PRINT_RAW £ W) 7 7 7 3H D, THUIZDLFIN%E 7 +— b8
ZoBIRT =7 =7 Y ADBINOL L TRRT S5 Ez2iHERL 7,
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COprint BIBUE FILE« A7 27 F2EIBELTED £T, S8A, Z2ICHNTS
ZLicksrTlLyd,

print BB DOBNILL T D X HIC2 D) £9:

static int
newdatatype_print (newdatatypeobject xobj, FILE xfp, int flags)
{
if (flags & Py_PRINT_RAW) {
fprintf (fp, "<{newdatatype object--size: %d}>",
obj->obj_UnderlyingDatatypePtr—->size);
}
else {
fprintf (fp, "\"<{newdatatype object--size: %d}>\"",
obj->obj_UnderlyingDatatypePtr—->size);
}

return 0;

223 BtEZzEEI S

BEEZLOEDLA 7Y =7 ML TH, ZoMix, ZhoF 7Y =7 otz &ED
X ) ITEPT 2 0 T BB RIS A0 H D T3, BB E LT, B
Z(ZENDPERIN TV WO HET DL, b0 E2FEMEIC (FRTFETINT
WILUR) EZRET 52D TT, BUEZHIRT 203K KEr— AT, ZOHEIEHL WV
flie LTV FIIC NULL DSTESINE T,

Python (X 2 DD@EMENY F7DOZ Y F—FLTwET, B2 OHIEL S —HM
ZRETHEZTTEL, 206 DEVIZ—TOMDIBIED AR Z char & L TRITHLS
DIZHLTH ) —HDOMITBEBEDARTZ PyOobject* & L TRITHLS, L\WH) bDTT,
FNFNORIIZDIEIC L > THE D I W EMHZ E7,

getattrfunc tp_getattr; /% char » N—=Yav x/
setattrfunc tp_setattr;
SE . xS/

getattrofunc tp_getattrofunc; /% PyObject  NX—YaYv x/
setattrofunc tp_setattrofunc;

F7P 27 P DBEWEADT 7R ADORIC (T H ETIHHT ) BB EL T 72613,
PyObjectx Z o TEIEZEB T 298 L LT, #FRIY (generic) L2 9, Ff
EDRNZFHL L 2@~ B 7 O BPEE Python 22 5 12 E A EFTRICHRBD L
oo L2L, ZKOBIEER, ZOFHLIHRA S K)o fiie X A = X L2l
I EIIEHEINTUITVERA,
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WM REEZEET %

N—=a v 22 TEM. IZEAEDORIT Bt EmEZ2fE) 7213 Td, Tk, EDXIH 7%
JEEDHMZE E W Z 2D TL & )02 Z0UDN-TXREZMIZ T bTHTT:

1. PyType_Ready () DIz & EF, T CIBEDOARIVBDOP>THWE L,

2. [BMEZSML I DRELD T 5L 212, Rl il 7c & DB HEET 2 < |
FRZHL L DRE L I L TEALBREDEIT T 208 BT L,

NS DM, B, EEHEINDEZ YA I Y FRERBNI N T
DEREZU DD THENEVSTZ EIChAGHIZRTIDOTIZA VI LITEEL
TLEZ W,

PyType_Ready () DMEENB &, ZHUIZDYA 74 7P 27 MIZEHINTWE 3D
DT =TI NZHST, ZDIATA 7Y 27 FDEEERIZT A2 Y 7% (descriptor) % {E
BLET, ETAZ)VTYIE A VAIVAT TS 27 FDEHEICHT 27 7 & X %2l
HMLET, Z2NZNDOT—7NIE RS TH2FEVRETA, DL INS 3O TXRTNULL
7PE. ZORDA VARY VRIZZFDIERDP SR L 2@t Z 2R R>Z &1tk £9,
7. tp_getattro BX W tp_setattro BSNULL D E FFE>540., HERNC
INsDEMEDOBENEIrEoNE T,

T—=TNWEIATH T 27 PHD3 DDAV NELTHFEINTWET:

struct PyMethodDef xtp_methods;
struct PyMemberDef xtp_members;
struct PyGetSetDef xtp_getset;

tp_methods 3 NULL T\, T4 PyMethodDe f &R~ DES %2 L T\
ZENRH D FET, T NHDE{EIY F VIR, OFD L) LEBERDAL v AY VA TT:

typedef struct PyMethodDef ({

char *ml_name; Jx AV R x/

PyCFunction ml_meth; /o T LEHEL +/

int ml_flags; /* flags =/

char +*ml_doc; /* docstring */
} PyMethodDef;

ZOWPHRET 2K XY v FIZOWTOEDDIY MY ZERTEZNERH D 9, K
RN SR L CTEZ XYy FIZOoWTIRIY MY IEREH D A, ZNDOREBICIE,
BH DD ) Z R T 7DD HIED F (sentinel) & L CGEMOD IV b Y3 EDBETT,
Z DY, ml_name X ¥ 3D3sentinel & L CTfibit, ZDfHIZ NULL THFUIZRD F
A,

QEHDOT =7 NIE, A VAZ VARSI LS 7 — 8 LEENIEO T s gtz
BT2DIMHET, WOHD CDFKMERLYR—FINTEH, 77 A%5
AIAAEHIZHFHAFZHRICOTEET, 207 — 7V TlEbN ZHEHRITRD X 9
ICERBINTVET:
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typedef struct PyMemberDef ({
char xname;
int type;
int offset;
int flags;
char x+doc;
} PyMemberDef;

DT =7 NDEZY PV LTTRAZ Y T (descriptor) SER S 4L, E%2 4 ~
AY v ADKGEERDP S L 9 2T L TZNEBMINE T, type X NG
structmember .h "NV ¥ CERINIHD A —F 2D EDEATVARLERSH D £7,
C DfElE Python ICE T 2L CICEIT2HZ EDL ) ICEWL H) P 2ED D HDT
T, flags XV NEZDEEBED LT 7 AINLE 0 %GIHT 2 7 7 7 E2ENT
DIt T,

DD 7 7 7HERIX structmember .h TERINTED, ZN6I1FEY FTEDOR
ZR o THAGDOE N E T,

Constant Meaning
READONLY MR EHTE 2\,
RO READONLY D% fiEH,

READ_RESTRICTED | fillfJR€— F (restricted mode) TIZSMHT & 2\,
WRITE_RESTRICTED | fillfRE— F (restricted mode) TIZZEH T E 22\,
RESTRICTED HIFRE — F (restricted mode) TIZZIRH AT H TE 22\,

tp_members ZfHio7 O & DDMHWHHEIX, FEITRIZEbNS T A7) 7°% 2 1ER
LTEE, MIZT—7 AT FRAF2BEVTEL 2EICL-T, ZOHETERIN
72T RCOJEMEIC doc string ZBIHEMFIF 5N E LK H T2 LTY, 77V 75—vavid
DAV PRARI L a VI APLZfioT, 77 A7V 27 b6 T A7 Y 78 %2H
DL, Z2dD_ doc_ @M% > T docstring 1351 F 7,

tp_methods 7—7WWERIL X912, 22 TH name X VY NDfEi%E NULLIZ L7 HiED
Hzy MY BndEcd,

BEDBICKILLCBIEDERE

EEHMICT A0, T 2Tl char* 2o N—arvyoAZam L £ 9, name 287
A= DRFA ¥ =7 24 AL LT charx Zffi9 D PyObjectx Zfi9) D DiE W L
dHDFEHA, ZOFITIE, LORBNAHIEFRT 2 & 2EERINICP D £ 928, Python
22 CEMI NN EROY K- 2fibTIceh T, TNz TsI 320
DERZDLSOTVET, 0EDEFEIPHT, HW =Y 3 D Python L AEEDH %
POAT, HANLREEEHZE %), ZLTHI0E2@3NVY F 70BN ED
AT LTRENE D, TNT, 7L ZZDORBEINET 20ENBH S LEE, Mzl
ITHROVL2LRPETL & I,
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tp_getattr NV F2EA 7Y 27 P DBBEBEANOZIRAZERT 2 L EITFINE T, 2
i, 2DV 7 AD__getattr_ () AV v FPBIREINDETHA H)IRHMERUTCIRHTT
SN T,

Nz 2H D036 )5ikE, (1) —HOBIE (NP DHID newdatatype_getSize ()
 newdatatype_setSize () ZFHETZ, Q) NS DK ERE LAY v F7—
TNEREHETE ZLTQ) 20T —7VOSMKERZIET getattr BB ZRMtET 2 2 &
TT, AVYFRT—=7NR@EIATLT 7Y 27 FD tp_methods X ¥ N ERUMEZ R -
TWwWET,

Uizl £9:

static PyMethodDef newdatatype_methods[] = {
{"getsize", (PyCFunction)newdatatype_getSize, METH_VARARGS,
"Return the current size."},
{"setSize", (PyCFunction)newdatatype_setSize, METH_VARARGS,
"Set the size."},
{NULL, NULL, 0, NULL} / HIRD  x/

bi

static PyObject =
newdatatype_getattr (newdatatypeobject +obj, char xname)

{
return Py FindMethod (newdatatype_methods, (PyObject x)obj, name);

}

tp_setattr NV N7, V77 ADA VAY VAD _ _setattr_ () F X
__delattr_ () AV FBPENETHAH)RUWTHOIHINET, H2EEIH
frIns e E, 3FEHDNNT A —=FIE NULL 1270 £9, LN DB 7 Achof %2 584
IEDZHDTID, bLAYICINEFMLIEZLZVWAES, tp_setattr NV F T %
NULL \ZFRETRETT,

static int
newdatatype_setattr (newdatatypeobject *obj, char xname, PyObject =xv)
{

(void)PyErr_Format (PyExc_RuntimeError, "Read-only attribute: \%$s", name);
return -1;

224 AT 10 NDHE
cmpfunc tp_compare;

tp_compare NY F7k, 7Y =7 bEI) LDHKBMHET, Z2OF 7Y =7 b
PR INHIKZ B 7)) DITHE L 7R DIVRIEE A vV v F3gEi st wv e
I OHINET, (INDPEZRINTWVS L E, PyObject_Compare () X 7%
PyObject_Cmp () oMb & ZnE >R I £ 3. %7 Python T cmp ()

70 F£2. MULWHZEERT S



Extending and Embedding Python, V') —X 2.6.2

Db EZICHENHEINET, ) ZTUE __cmp__ () AV Y FIZlTwEd, 2D
BEIEUE S L objl 23 0bj2 £ TS W) BHIF -1 2 RBL, Z0epE Lo, 2L
TH L objl Dobj2 XD "TREV) B&E1T 1 ZIRITHERH D 5, (LAETNEZ RN D
R E LT ERDORESIDAFITIEDEE 2R £ LD, Python 2.2 DARETIX Z
EDHIFINTOEFA, FERIICIX, RICHITFDADRD EIZNOEH®Z b o1
REMESRH D £9, )

tp_compare N F 7N E2REIEoNE T, 2GS, ZOBEBIZADMHEEIRT
WERH D 9, PO L 7Z2MllE PyErr_Occurred () 2o THINZRE L 2 iF X
nh A,

DIFIEy v 7 gEsEcd:

static int
newdatatype_compare (newdatatypeobject * objl, newdatatypeobject x obj2)
{

long result;

if (objl->obj_UnderlyingDatatypePtr->size <
obj2->0bj_UnderlyingDatatypePtr->size) {
result = -1;
}
else if (objl->obj_UnderlyingDatatypePtr->size >
obj2->0bj_UnderlyingDatatypePtr->size) {

result = 1;
}
else {

result = 0;

}

return result;

2.2.5 RO JILDOYIR— K

Python (FW Db D HMRHGE “7ataL” 24 RK—FLTwET, 62 HHT 2
KEDA V¥ —7 2 A4 RIZDOWTIZ abstract TH I N TWE T,

INSLEDIMRNIA ¥ —7 = 4 A%, Python D IFLEEDFHFE X 4 2 WIHA D BEBE T
BINTVELL, LD)OIEKMESEHZE, 2L T —T7 vy A0 70 b aVidmfls
5 Python D—{7Z>7-DTT, 2N 7t avizzogamIng Lz, Modk
WIZH DL ODPDNY R INV—FVIKET S L9 7abalrolzoic, Hw»w7nm
FaVENY FISDA-TATvavrao7uy 7t LTEEL, BIA 7227 b6 S
WMIT2L912DFE L, A 7A 727 PoEFIGEMODZR Yy FZ L8 LW
O kaniioncit, 777HDE Y b EVTHIETZENOLDAR Y FBFELTE
D. AVITIVINF 2y 7 ITRETHLIEEZHRTEET, (ZD777HDE Y b
X, ZDAR Yy FOMEMBIENULL THZZ 2R LT0EbIFTIEHY XA, 777
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ATy FOBFEEZRTOIMHZAETE, Zoxay MIFREEF>Twihvn2d L
WD TT, )

PyNumberMethods tp_as_number;
PySequenceMethods tp_as_sequence;
PyMappingMethods tp_as_mapping;

BHEOF 7Y 27 FRBIEP Y =T VA, HBVEHEDLIICSEEE) X)L iw
%6l ZNF U C D PyNumberMethods Midifk, PySequenceMethods FEiEA,
¥ 721X PyMappingMethods #&EHED 7 FL A2 ANE T, o Z# iz AT
HbANLZSTHLFVERA, TN Zio74lx Python DELARY — AIZH % Objects
THDFHIENTESLTL &I,

hashfunc tp_hash;

CoOREIZ, bLYDLLIE, TNEBHORDA VRV ZADNy ¥ aFEFTEIR
TEIICLET, UTFIEReelEdnapcds

static long
newdatatype_hash (newdatatypeobject *ob7j)
{
long result;
result = obj->obj_UnderlyingDatatypePtr->size;
result result = 3;
return result;

}

ternaryfunc tp_call;

ZOBIE, ZOMDA VAL A TR E LTINS ) EEIMENE T, 2L
ZIEDH L obJ1 ICZDA Y A VYV A ASTWT, Python A7V 7'k Tobjl (' hello’)
ZREITLIZET D E, tp_call NV FIDMEINE T,

ORI IO EE LD £

1. argl IZIZZDWOHLONRER S, Z2OT =YD Vv AY VABAD T,
EZIFMEUH LAY obil ("hello’ ) DA, argl X objl I D £ 7,

2. arg2 IO L D5IEZEMNL Tw5 8 7L T, TIh o658z Hidicid
PyArg_ParseTuple () ZfiwvF 7,

3. arg3 13X — 7 — FElED O DFEFETT, TD NULL UNTX—7 — Fil¥z%
PR—FLTW%%5, PyArg ParseTupleAndKeywords () Z22> ThHl
ZMOERET, F—T7—F5lz ¥ —F L TR0 ZHds NULL DA OY;
Bz, F—T7—F5BEVEF—=—FLT0ARVEDOA Yy —U L EDIT TypeError
ZRHAEIHTLEI Y,

DUMZZD cal A% TE & 5 I 75T,
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/* call BAEDIEEL,
* objl : MUHL % A VARY VA,
* obj2 : ”?Utﬂt@éfux@r'lé’xﬁéﬂ*ﬁ TN, ZOBEIE 3DODXTF,
*/
static PyObject =«
newdatatype_call (newdatatypeobject *obj, PyObject *args, PyObject =xother)
{
PyObject xresult;
char xargl;
char xarg2;
char xarg3;

if (!PyArg_ParseTuple(args, "sss:call", &argl, &arg2, &arg3)) {
return NULL;

}

result = PyString FromFormat (
"Returning —-- value: [\%d] argl: [\%s] arg2: [\%s] arg3: [\%s]\n",
obj->0obj_UnderlyingDatatypePtr->size,
argl, arg2, arg3);

printf ("\%s", PyString_AS_STRING (result));

return result;

}

Jx N—=Payv 2.2 DIETEN */
/* Iterators #*/

getiterfunc tp_iter;
iternextfunc tp_iternext;

NSRBI ATL—FH 7 rarvzy R R—FLET, A7 27 D 2D (OL—
THUEIZAER I T 2 Ltk AR ZKE GRIE: £ 7L —8TOE D9 D8R
73’:7’1&:0“(1/)<x_5:)'3‘%/f7‘l/ e R—FL0EAIZ, tp_iter NV F7%H

T 2MENHY T, tp_iter NV FFITL>TK 3&%17/17Fﬁtplwr
¢t tp_iternext DM ZFEET I2HENBH N FT, ELDNVYFIH, Z0FL
h#%/%&/%%@&ﬁtiﬂﬂkhfkb\ﬁbwﬁ%% LET, =7
72BE BN 2 RE L T 6 NULL Z iR $TRERH D 7,

KEAHE R EEZ R T 24 7P 27 MR LT, tp_iter NV R34 7L —%
F7P 27 b 2RBRITBERHYET, A TL—FF 727 MIKETFOIRAEZ (57
2EMZLS>TVET, BAWVICTEHLEVEEDA 7L —YOFEE2HET LI AT
Pz b WAMRYTIUDNZEI)TT) OEEIX. HTL A T L= ZER L GRTHE
BHHET, KEDOFEREAEL 2EIEHD 010 —RIZ T LKA TELR WA 7Y 27
FOLEIR., TNHEANOSHERT LI NV F T L, tp_iternext NV F7HHE
WY INERHVET, 77ANVT TS 27 EZD LI BATFL—2DHITT,

ATVL—=FF 77 MIMAFDNY R 722 RETI0E R’ HN £, tp_iter NV
FI3ZDA4 TL—=F DL WSRZIKEL £ (2 LK RETE Rwnt 7
P MINTS tp_iter N F 7 EFILCTY), tp_iternext NY FIIEZDRD
TP B DGE. ZNANDOHLWSHERL £, &RIDHEERIEL 2 & Fik

22, Y4 TXY YR 73
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BN ZH S 3IC NULL #3B L THWWTT L, Stoplteration ZMHL T T E
Hh, Blo D203 PR EEN N2 b Lz tA, HEOZL I - -
7o EITE, BN EBRH LT NULL 2 8306835 D 7,

2.2.6 5508 (Weak Reference) Dt /R— ~

Python DEMHEHED UL DD T—)LE, ED LI 7% (BED & 9 RIS HIC & 2 FI3k
2RBV) ZA4T7THEA ==~y F L THBHDO X A= X LICHlARD S L HI0T
52T,

SZWARE R A 7Y = 7 F DR TR, $9BRRA A= AL D7D PyObject* 7 4 —
WREZA VRSV ARERICEORERH D T, TNBA T2 7 Dav AL I 7%
T NULL 2L T 208 3H D £9, ZHUINIET S5 A 7D tp_weaklistoffset
T74—=NVFEZ274—NVFEDF 72y MICRELZTFNUTWITERA, LEZAIFX A VR
TV AIATIEN T ORERTERINE T

typedef struct {
PyObject_HEAD

PyClassObject =xin_class; /+ The class object #*/
PyObject *in_dict; /#+ A dictionary #*/
PyObject xin_weakreflist; /+ List of weak references */

} PyInstanceObject;

A VAV ARICHNICHEE SN A TA 7Y 27 PEZD X)) ICERINF T

PyTypeObject PyInstance_Type = {
PyObject_HEAD_INIT (&PyType_Type)
0,
"module.instance",

/% Lots of stuff omitted for brevity... */

Py_TPFLAGS_DEFAULT, /% tp_flags */

0, /* tp_doc */

0, /* tp_traverse x/

0, /* tp_clear =*/

0, /% tp_richcompare #*/

offsetof (PyInstanceObject, in_weakreflist), /x tp weaklistoffset
}i

FATDavA b7 7735 %E NULL [T 2 500 0 £
static PyObject =
instance_new () {

/# Other initialization stuff omitted for brevity x/

self->in_weakreflist = NULL;

74 F£2. FIULWEEFEHRT S
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return (PyObject ) self;
}

X512, TAFN I 7Y I3BSBENET-OICHSBRO 22— Y 2 RN ELRH D T3,
CHNETAEZ77DEDUM L D) HRICEMIN LB H D T3, 552 2 b
D3 NULL T WIS TT:

static void
instance_dealloc (PyInstanceObject xinst)

{

/+ Allocate temporaries 1f needed, but do not begin
destruction just yet.

*/

if (inst—>in_weakreflist != NULL)
PyObject_ClearWeakRefs ( (PyObject =) inst);

/* Proceed with object destruction normally. #*/

227 TOMWNB W3

FIeHIFIZEA EDOBIEIE, ZOMEELTO02H5ANUIEKTEL ZLZENRZVLT
(230, ZNZFNOBBTREL 2L R o 2 WRIOEREDIH D, 24514 Python
®include 74 L7 P D object.h EWVI) 774 NICEBIDHNTVET, Z4Ud
Python DAY —AIZEEFNTWET,

LT =R oD XYy F2FHET 50007 28800E, WFNDOHEBRET
T &HTT: Python DI NTWEY —R%2 ¥ vu—FLTEHT%, Objects 74
L7 PYNTE, COY—RAT77AND5 Tep #RL VAT OXFHITHRET 5 (2
&2 tp_print £ tp_compare DL HIT), 9 THUXFEIEL 72 WA D95 T
L&9,

HHIFT T B, WEFHRELTCWEIRDA VAIVATH LD E ) DERIEDPD T\
B&1ld, PyObject_TypeCheck () BBz i-> T 23w, HHGIZATDO X9 &
PALCTY:

if (! PyObject_TypeCheck (some_object, &MyType)) |
PyErr_SetString (PyExc_TypeError, "arg #1 not a mything");
return NULL;

BE
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distutils IC &2 C HE KV Co++ iR T
Va—J)LOEIJLR

Python 1.4 I[Z7%2 5T 6, BIINICY ¥ 7 IND L) BRIREY 2 — V2 ENLVFT 570D
AL 77 ANEERT 2 X9 %, Rk XA 7 7 74 )% Unix MIFICHREET 5 K 91
7% 0 £ L7z, Python 2.0 2> 5 13 Z DM (\H W 5 Makefile.pre.in ¥ £ ¥ Setup 7 7 1 )L
DBAR 7 7AW IZV K= 3N BDE L, A VI TV IHEDHI R Y A RiFIF
EAEOLNT, distutils TIEES 2 — L ZELFTEBR L) ITh>705TT,

distutils Z o 72JRRE Y 2 =L D E L R, BNV F 2179 518 B distutils 2 A >~
A F =L T3 Z EDPWETT, Python2.x 121X distutils 2A->TEH D, Python 1.5
WA DSy 7 =223 ) £, distutils 1354 F Uy 7 =Y DIED Y R—F LT
WEDT, Z—YPIPREES 2 — V2 VAP = LT BRI, BT LD arv 54 72
HEWLIDIITIEHD FHA,

distutils X— A D 3y 77—, BKEIR 7)) 77 F (driver script) & 7% % setup.py 2SAD
TWET, setup.py IFHHD Python 70 77 L7 7 A VT, LA EDGAETD X
VR FIC S TVET:

from distutils.core import setup, Extension

modulel = Extension (’demo’,
sources = ['demo.c’])
setup (name = ’'PackageName’,
version = "1.0',
description = 'This is a demo package’,

ext_modules [modulel])

2D setup.py £ 77 A N demo.cBHbEEZ, Uhpawr F

71
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python setup.py build

FfTT B E, demo.c AV RXA N LT, demo LWV HHDIREEY 2 — L
Z build T4V Z PUYNICAERLET, AT AICES>TEFEY 2= L7 7401
build/lib.system ¥ 774 L 7 F YIZAERKIN, demo.so ¥ demo.pyd &\
T2HHENC B 2 EBHH FT,

setup.py WTIX., 2= FOFEITIZTRT setup BABZFIHL TfrwEd, 20
BIBUIAIZMHD ¥ —7 — FElEZ2 L D £7, PITRZDO 2o T2 ICTTELA,
bo L HRICW) &, HIDOHFRTIE Ry r—CZENVNT 570D X7 ERE, Ny r—
PONKERFEEL T T, ., Sy —YI2iF Python V —AEY 2 — )L F¥ a2 X
VR Y TIRy =Y FEE 0D 7 A VbAD £, distutils DFERE ICES T % FEM
&, distutils-index \ZEHDPIL T 5 distutils D FF 2 XV P 2SI T I 0, ZOfiT
. JFIREY 2= LDENFIZOWTOAFHL £7,

WEIRA 7D 72 k) XKHRT 272012, ROFTHDG|E % setup () ICANTEL Z
EWELSHY FT, LOWITIE, setup() D ext_modules IFIRIREY 2 — LD Y A
FC, VA FDKLZDHEZEIX Extension 7 7 ADA VA VA>T ET, LD
TlE, demo LWV I)HADIFREY 2 — L 2ZERL TV T, B—DY—ZX7 74 )l demo.c
AUV LTCELFRTEEIIERLTVET,

%L DG, WEES 2a—NLDOENLFIE > EEHMICR D ET, EwHDiz, 7Y 7n
LY HEEDRLIA T OBENEBEBLEICLEZERHE05TT, IZITUTD7 7
A ZEDEHTT,

from distutils.core import setup, Extension

modulel = Extension (’demo’,
define_macros = [ ('MAJOR_VERSION’, ’'1"),
(MINOR_VERSION’, '0')1,
include_dirs = [’ /usr/local/include’],
libraries = [’"tcl83'],
library_dirs = [’ /usr/local/lib’],
sources = ['demo.c’])
setup (name = ’'PackageName’,
version = "1.0',
description = 'This is a demo package’,
author = 'Martin v. Loewis’,
author_email = ’'martin@v.loewis.de’,
url = 'http://docs.python.org/extending/building’,
long_description = "'’

This is really just a demo package.

rrr
r

ext_modules = [modulel])

ZOBITIX, setup () HEIMD X & EHREHLITFOHINE T, MM Sy 7r—2 % g
T AERITIE, X ZEROBMPBHERINTOET, IEEY 2 — VEEKICOWTIE, 7

78 % 3. distutils IC&£E CHE LV C++ ILEEETY 2 —ILOEILR
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V7 ERE A VINL—=—F7Z7ANDT LI ), A4 T77VDTA4 LT MY,
FA4 77V LS IRENRDD T, distutils 12 ZDFEWRE 284 TG TEZ SR
DHTHIEL 9, #HlZI1E, Unix TIE, EOFREIUTDIIRary 4 )ra<wr P
HhbLNFEHEA:

gcc —-DNDEBUG —-g -03 -Wall -Wstrict-prototypes —fPIC -DMAJOR_VERSION=1 -DMINOR_VE

gcc —shared build/temp.linux-1686-2.2/demo.o -L/usr/local/lib -1tcl83 -o build/l

INnoDawy F 74 VIZFEHEHWTELN S DT distutils D 2 —H 13 distutils 23
ELSaery FZ2EITT2EEHLTIEI Y,

3.1 iR EY 2 — )LD

BEEY 22— L2 )FLELFRTELS, ZBYDFELERHH T,
IV FRZ—HREHES 2— V24 VA=V L EIEEZLET, 2NICIZ

python setup.py install

ZFEITLET,

B2 NWRVTFIEY ARy =Y 2R L £7; 2l

python setup.py sdist

ZERITLET,

BHECkoTE, V—RARAGYIGEMD 7 7 A V2 ED 2 0B H ) £3; Jhicid

MANIFEST.in 7 7 A4V ZfiwvE$; FEL < X distutils D F ¥ a X v b2 L TL 2
S\,

V—Aa— Rz ) FAMETELS, AT FHREANL FIVRAHIERTE £,
799 b7 —LICBL T, UFoawy FownwdTnhrzfivE 3,

python setup.py bdist_wininst
python setup.py bdist_rpm
python setup.py bdist_dumb

3.1. HREY 21— I)LDEH 79






Windows ETD C KV C++ HLhiRT
Va—J)LOEIJLR

Z DETIZ Windows [[1F D Python $AIRE ¥ 2 — )L % Microsoft Visual C++ % fif > T
JRY BITEIC O W THHHICBR, ZOBICIHEES 2 — LD ELEBNED X ) ICEIET
ZDMWIZOOTH LWERZBRET, ZOFHMIZ, Python IAREY 2 —VZIEKT %
Windows 7’1 277 < & Unix & Windows DA TIHIFENFTES LI RY 77
7 DAERICERAYH % Unix 70 77 < DOWITICE > THATY,

BV 2= VOEFICIE, TOMITHHLTWAAELD b, distutils ICX 57 7w —FT
RREY 2—NVEZENLFTE X )8OE T, £/, Python ZE)L F LZBRICfEbNL C
a2 R4 T HDIBETF; EE IE Microsoft Visual C++T 9,

/J—bk: ZOETIX, Python D= a Y EBEESDFFALEINTASTVREL ZADT 7
A NGO THNE T, IN5D7 74 NV4IE XY TEINDEZ =Y a3 v 4ftEcF
BHINEd;7x 3fHi>TWw3 Python YV —ADAY ¥ — "= a VFa, 'y lE<A
F=RN=2a vFEETT, HlZIX, Python22.1 Zfio T34k 5, xy ZFEERICIE 22
2720 £9,

41 BEEDLO7Z7O0—F

Windows TOIAEEY 2 —)ILDEIL FIZlE, Unix EELC X912, distutils 28y /r—
CERMioEN FEEoHIE E FEHO Yo7 7a—F03Hh ) £9, distutils Tk 3B
T7R—FIHEFEAEDIREEY 22—V TH) ES VWEE T, distutils 2> 7IRE
Pa—NDEN R ERY =0T OWTIZ, distutils-index 1I2H D ¥, ZDHEiTIE, C
® C++THED 3L Python AREY 2 — V2 FETEL F 57 70 —FIT D0 TENR
9,

81
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DUF OFHNHES THIREY 22—V Z ENLVF T 512iE, £ VA F—)LI T 5 Python &
AL N—22>®Python DY — A a— FZEf> Tl h F¥ A, £7%. Microsoft
Visual C++ “Developer Studio” 230327 ) £9; 70P =27 F 7 74 )UIE VC++N—V 3
YI1EFOL DRI N TV E TH3, DHTON— 3 D VC++bfEZ £ 9, Python
HEZELFLABDERLN—Y 3 v D VCHEbRITF N RS20 LITHERL
FLx), TZTHBRBHIED 7 7 4 Vid, Python V—Aa3— F EIICEAAINTED,
PC\example_nt\ 74 L7 FJICHH £7,

1. IBZ7 71 I)LZAE—9 % —example_nt 74 L 27 bVIZPCTA L7 VDY T
FALZ PVIEE>TOET, JHURPCEEDRTD 7 74 L& Y — A3 — Fifi
WINDOFIL T4 L7 FVYICEL ZODEETT, LiFwiFEBICIE, example nt
TA4LZ PV PcO T TRAMTEERYA, Z22C, £T2DT4L 7Y%
g Licae— 1L T, example_nt 2PC B LW Include L UKD T+ L 7
FUICR5 X9l £7, DEDOMERIE, BEEOFH LT 4L 7 FUYNTIT->T
CRE,

2. 70V 20 b2 —VC++226, 774 -V Va—yavef@<sy4rus
AZa—%FERLET (7700 B TIEH D AN, 74 L7 PIBEEZIL-S
. example_nt ZAE—ULET4L 7MY NHD example.sln #:ZER L., THd
1 27Uy 7 L%E7,

3. BIEO DLL 2E LR T 5 — REVETIELL{fTON TV BRI DI, ENL
FLTAZET:

4. ENVFHZENET, COATy FIFEBTEET, EILR o BEVERK—I v —
S TIT4TRY)a2a—YayVOREZEN, UD—X FE FN\vT 2EN
¥9, CORT 72T TE, VC++ 1ZT 7 AN FTTFNy PR AW E T,

5. DLLZELFLEY, EINR SV YUa2—Yg3YDEILR 2O E T, £ ToOHHE
77 ANBIORE7 7 ANV, EOE L PR TEAZHERIHES T Debug F
7213 Release EWIHILHIDT 4 L7 B ICEKINE T,

6. TINYVTE—RDODLLZTARNT S — TNy JELFDPRI L6, av P
ny 7 zfEE L, example_nt\Debug 74 L7 FYIZBEIL TS, BUF
Deyravilhlcaery F2FETTELIETTT(C>EDOS avr Fo7ay
7 k. >>> & Python D7 1Y 7 FTY; BN FHERCKRA TNy Z7HIIE, Z
CWRLZEARAZ)V =V E " BLENWIELHLDTHERELTFIWV):

C>..\..\PCbuild\python_d

Adding parser accelerators ...

Done.

Python 2.2 (#28, Dec 19 2001, 23:26:37) [MSC 32 bit (Intel)] on win32
Type "copyright", "credits" or "license" for more information.

>>> import example

[4897 refs]

>>> example.foo ()

Hello, world

82 % 4. Windows ETO CHELV C++ HREV 2 —ILOEILR
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[4903 refs]
>>>

BOTLEIZTIVET! &9 LIWDTD Python JAIREY 2 — LD E L I L
¥ L7213,

7. BoRICZOY I NI S — 7uy =7 FHD T4 L7 b)) Y e e CE
LTS, AffFOCY—RAa—F2 74 L7 PYNICaE—LET, €Y a—
VDY —=RAaA—=F 774 NVZIEFBTLHEY 2a— LA E B L T0 2 0EEHD ¥
A3, WIHHEBIE D AT EY 2 — V44 &L TukiFiuli ) 3 A —wiHk
BIELDAHTDY initspam () 26, €Y 2—)Vid spam &9 H4H[T L 2> import T
ZFHA, initspam() IZFH—518% "spam" IC LT, Py_InitModule() %
O LET (ZDOT4L 7 FVICH S, m/MNMREOWNELEIPN TS example. c
ZEBPDICTEELIOTLE)), BOoDLELT, 774NVIE spam.c £71F
spammodule.c EWVWIHILHNIC L TEEZET, HH7 7 A VAKXV Y —RAE—FT
¥ spam.pyd. 728y 7 E—FTld spam_d.pyd. IZ%31FFTTT, .pyd £
IR, AT LTA 77D span.dll EERL ZZIRREY 2 — VDT
DIRGELZEET 27 DITEITNE L, N—P a3 v 25 TLHE. ST, PHGEE
DdHhxT:

R

8. example.dsw & example.vcproj Z AE—L. spam.* ICHHIZAEZ T, F
EECHmEET %

9. il 7uy =7 b 2T 2, HHIFTICH D £,

ELL6DLAD,. example_nt\example.def % spam\spam.def 2 E—1L
T, F7lcCT&/z spam.def ZHwE L, ATHIC ‘initspam BWAB LI ICL £ 7,
HoTHa7uy =l b 2R L7046, T Tspan.def Z70Y 7 MIC
BIMLTBOWTLEZIWR (D7 74NV 2 AT LR 0HED 7 74 LT,
.def 77ANZEBEHTELE V) HEDDH D, ZNUTIE /exprt:initspam
a7 ro7ans 4 Y470 7H5) v I7REDE ZICTEITE
mL %),

10. FHILLZ7AY TV M ZEERTE — 77100 — FREK — 7OV~ ¥4 70
TERESTC, Hilh7a 2 VHY = AR=—ZAZER L £, Visual C++ 7
AY Y ~Win32/Win32 7O =7 N Z2# IR L, 40 (spam) Z AdL, "85T) %
2 EER L 72 spam T4 L 27 FYDELT 4 L 27 F VI (Python E)VFY Y —DE
DY 774 L7 FYT, Include BEUYPCc EHEILTALZ FVIZRBIZTTY)
HHIERMEPOET, ME, 227V vy 7 LET,

HiDHEICTh X7z spam.def Z 2 2T TER L TED»RIXR D XA, 2D, BN
— 774NV E7OY I MNEM YA 7R 72 E0ET, 774 VoM %
x.x 2L T, spam.c & spam.def Z#EN), OKZ 27Uy 7 LET (—DO—D77
ANZBEMLTOEDNPFEVELTA),

AV - spam DTONT 4 ¥4 70T 2EET, ZADVBOPLTT

41. BESOLOFZ7O—F 83
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D, REDEHEPKIETT, B Fay 77 1) 2 M IRNTOBEIERE X
NTVEIDEPDTLEE Y, CIC++ P T7TZENR, Ry 77y A =a—06 —
W, A3V 2B ET, UDTOTFA b

..\Include, ..\PC

Z, BIMOAYIIL—RF«L I KUY oSNy YRy 7 RICATL
ESc

RIS, TV oAy 70 T, A7) z2EN,

..\PCbuild
Z BMDZATZUTALI RN EEPNLTIAIRY ZAICANLET,
ST, W T L ICRBEDOBREZ VW DT BEDH Y £

e, Fay 7% )2 bpe, UD—X ZBATLEZY, Vv, 7
70w 7L, TA) AT3Y%2EAT, DEMOKE7 74V, Ry 7 ZAHNDY
A MIZ pythonXY.lib ZBML £ 7,

Wy Fay 7o v )R 6, TNy T IO EZ, DEMOWKET 74 V)
Ry 7 ANDY A M2 pythonxY_d.1lib ZBML ET, RICC/IC++ ¥ 7% 7 v
LT, A—RER 2H T TV SIEN, FAVIALTA TV I LTI
FALwY RFN\w T DLL %# &N 7,

M, Fmay 797 )R b0 YU—=—X 1Y EZLZBLET, ZA4V51
LZATZV IR LTVYILFRALY R DLL 2320 % 7,

Fo TR EY 2 — N7 2R T 52D 6, LT OIT:
PyObject_HEAD_INIT (&PyType_Type)

239 FL L vIFTTYT, 2T

PyObject_HEAD_INIT (NULL)

ICEBEL TS, £, UTofT2Ey 2 — WIHUBIBICIN A 5

MyObject_Type.ob_type = &PyType_Type;

COREEERLITHIFELWIEEIZ, Python FAQ O 3 iz 2L T &\,

4.2 Unix & Windows DEE&ES

Unix & Windows Tl&. 2 — FOEFTHRHAAAICEL B39 L 2Z2HTwE
T, B —FINBLEIBEL2a—LE2ENLRLEI LTI, HODY AT LD
EDXIICEET 20HI > TEWTL EI W,

84 % 4. Windows ETO CHELV C++ HREV 2 —ILOEILR
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Unix Tld. EA 7P 27 F (Lso) 77407 a7 a0Misa—F, zLC 7y
7 LANTHIBEABLL T = BAL>TET, 774008707 7 LIEEIND L, Z
NoDEER T —FIcTE 774 0D a— FRNOETHOSEIZ, X' )NTHEEYT—
YRMEIN TS, 7077 LhOEBOGHIZETLIICEEINT T, I3
ARINZIZ) v 78 EICH 720 £ 7,

Windows Tl BIIY > 2 54 75 Y (Ldll) 7 74 MIE RS FA3h 2 (dangling
reference) 13H ) FHA, ZONOO, BB T =5 ~D7 7R3NV 2Ty TT—7
VML ET, 6o TDLL 23— FOBG, FITRICA A v ¥037 07 76X €Y EOIE
LWEiiizifd L) IBIET 2 0H3H ) $HA; 20RO Y, 2— FIZHICDLL DLy
IT T T =T NEEC Ny 2Ty 7T =7V AREIATIRHICHER OB T -5 %
HY L) ICBESNE T,

Unix 121X, ME—DI7 A4 77V 774 0VIEX (La) L2HD FHA, .a 7 7AVITIZEEK
DAETP 27 b 774N (o)HKDIa—FBA->TwET, A7V b7 740
(.s0) Z1ERRT 2V v 7RO BFEHIz, U v AIXERGIT ORI EhEd % 2
EDBHDET, TOEEVUAEFEIATIVNDET 7P 27 b7 74 NVEZBREBELET; B
LB 31502, VAR ZDOA T2 7 b 774062 Tha—F2HDIA
AET,

Windows Tlx. —DODERDIFA4 77V, NI A T 7V EAVR—=FF7A 77 VDD
Di?(k%%?& lib & W ;’czh“cwi@“) N7 4 72 901F Unix IZBIFTS .a 774

BTV ET; 2D7 74 0Icid, BEIZIGCTIDAENS L) a—FBA->Tw
iﬁo4vﬁ—b54750u\%K%mu%ﬁw%ﬁ%ﬁﬁﬁfu&a DLL 231 —
REINIRETHET A I EZ2HAET A0 EbIE T, VoAlFA v RA—FIA4
77V DEREMHE STV Y 77y 7T —=7NV%2ER L, DLL IZ A2 Tkl
ZHZ5EICLET, 77V 75— aryDLLBY Y7 3N530, [ VE—1F74
T72VBERINDEZEDBHNET, ZDIFA4 77k, 77V —2ar DLL HD
SURVIRET S &9 %, FEREIRE 54 TD DLL T 9 72 icbBic e ) £ 7,

TODHNR—FEY 2= BECEMERL, Mloa—F7uy 7 AzG525L L
¥9, Unix TlZ., A.a%ZB.soPC.soZENFTELEEDY UV AIZELZDIF UE
BA, ZALBIEZTNIL, a—FEERDAEN, BECoZzhEnrHSTHD 2
E—%Fo>oTLEFEF, Windows TlE., A.d1LZENLFTEHE A 1ib BENLFZ
NnNEd, BRCOHYr7IZiFA. llb%{ﬁ?bij‘ A.lib IZlFa—FiEA->TwEw
Ay BUICADA—FIZT 7% AT 5§ 5 70ICFEITRICH G o N A HERB A>TV B
T,

Windows Tl3A Y A —1F 74 77V OiHIZ import spam £ T5KI%RbDTT;
DEMEIZ L > T spam DAFHC T 7 ATEETH, a—FDaE—z2Fl/ERL 720
3L EFA, Unix TIE, 7477V EDY 7138 LA from spam import « I
TVWET; COBMETRENIca—Foav—24EK L £7,

4.2. Unix & Windows OfEES 85
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4.3 DLL {ERHDEER

Windows X ® Python (Z Microsoft Visual C++TE )V F STV E T fhd a >34 J %2 ff
e DELFELZD, LoD LET Borland d—HI) FLEELFHA), 2
DEIDFE D DT IE MSVC++ [T DFHPITT,

Windows T DLL Z{ER T 2F%iX. pythonxY.lib Z VU Yy AIEI IR A, Hi
ZIE">® DLL |, spam & ni (spam DI CBIENS A>T 5ELET) ZENLFT
212, UFoa<wy F2ETLET:

cl /LD /I/python/include spam.c ../libs/pythonXY.lib
cl /LD /I/python/include ni.c spam.lib ../libs/pythonXY.lib

RADA?Y FT, ZDOD7 7A4): spam.obj. spam.dll BEL spam.lib 23T
X ¥ 9, Spam.dll IZlF (PyArg_ParseTuple () D K 9 72) Python Bd%IZ 4 < A>T
WEHAD, pythonxY.lib ®DEHIFTPython 2 —FZ2HOIF2ZLIFTEET,

TOHDav Y FTIE, ni.dll(BLY .obj & .1ib) B TE, 2D T4 77 VI spam
& Python TP ORI L2 £ ) o THOT XX A>T ET,

ETCOBNTBLy 2 77T —7 NV EIIREEINEDITTIEHH FXHA,
i€ Y2—N Python HHEZEAZT) 226, AEOHRIMN T2 R Z % &
I T BT E . void _declspec (dllexport) initspam(void) 2
PyObject _declspec (dllexport) =xNiGetSpamData (void) DX )T,
_declspec (dllexport) THEEYRIILRD FHA,

Developer Studio [F#4% H 7% S KEDA Y A —1F 74 77V % DLL IZ%E5IAAT, EfT
FEADY A X% 100K bRESLTLECET, ARTA 77V z2BL LTl
'Tayzrro7anT s FA 7T 2ER, ") vhy ¥ 7BEH LT, A ViK—
NoATZVDEBEZIEEL 7, 20K, Y% nsvertxx.1ib 274 779V DY
A MZEML TL 7230w,
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A H

HiFClE, Python ZHAET 2751k, T4bH S CEED 7 A4 7 7Y % Python IZHE D 1F
THEREZIER T 2 TIEEIC DV TBRRE L, WL X)L 2HDTETHOHEHITTESE
T Z3Ut, HOD C/IC++ 7 7V r —3 a T Python ZHDIAA THREZ 38k T 5, &
W) BDTY, WDAARZIT)I ZET, 77V T =2 av Do rOiiEZ C C++ D
b D IZ Python THETEZ 2 L)1k 9, HOIARIZL S OHBTHHTE £,
2 —H 3 Python TRV Y 7 b 2FHFE, 77V 5 —vavzHNHAILToNS L)
2T 5, EV)DRBZDO—HITT, 70y 7<d, FEDHKIE%L Python TX b ZEIcFEFT
ZELAEICHT AR DO OIHOIAAREIT) LB TEET,

Python DM &HAAIL Python DILREBITWE T, 2L FELC EVIDITTIEHD
Ao ZDiEVIX, Python ZIVR L 725EICIE 7 7V =2 a vy DAL v 707 5 LIEK
L LT Python £ % 7Y ¥ TdhHsb—Ji, Python ZAABALHEITIE, XAV T
0 77 5I2iE Python SBAR L 2> — Z2Dfb D ic, 77V 75— arDdb b —iah
IR# T Python £ » % 7Y # Z WOV L Tl 52>D Python 27— FZ2373¢ 2% — b L
mWv, ) 2 ETT,

fit> T, Python DM DAALZIT) By, BIEOXA 707 7 A2 7L LTk D
FHA, XA 707788065 F NIRRT ED—DIT, Python 4 v ¥ 7V %
O3 D £, LI AL LB Py_Initialize () ZMFOH I RIE %
DERA, 7> arE LT, Pythonfllica~y F 74 VElE%EET 7O ICBABFEOH
LEfTWET, 208, 77V 75— avyDEITHUA VI 7TV 2HOHEE2 X9
7hET,

A YZ TV Y ERRHTICIE, B 0L OhDHERSH Y %77 Python XA 72 XF
%% PyRun_SimpleString () IHET, stdio 7 74 VKA V¥ L7 74 L% (THIFT
FT—=RAyX—YNTa—Fz2#illT27-072F7DHDTT) % PyRun_SimpleFile ()
ICHET, LV BEATT, INE TORETHHL 72EKHEDEEEZ WO L T, Python
FT7C 2 PR LA LEZDLTEE T,
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Python DILDIARZIT> T AL 7€ X, YV — ABAMYID Demo/embed/ T4 L 7
FJichh £7,

%

c-api-index PythonC £ © ¥ 7 = —ADFHMIE Z D~ = 2 7)VITEIPNTWE T, HEHk
BHROKETIEZ ZICHB1ETTT,

5.1 S/KEDIEHIAH

Python DM &IAAL D b EH LB, #RAKMES V57 2 —ZADHHTYT, TDA v
F7x—RF, 77V T—2ar R hID T L0EDNL Python A7 Y 7L 2FETT
2720DHbDTYT, HlZIZIiUE, —DOD7 74 )V ETH S D OEEEE FKIHT 2 DI
HTEXT,

#include <Python.h>

int
main (int argc, char xargv[])
{
Py_Initialize();
PyRun_SimpleString("from time import time,ctime\n"
"print ’'Today is’,ctime (time ())\n");
Py_Finalize();
return 0;

}

bDa—F<Tld, £9 Python £ ¥ 7Y ¥ % Py_Initialize() TEBL., Hi>
T/N—Fa—F&#%k Python A7) 7 FTHR EIRIOM N ZFEITL ET., 2D,
Py_Finalize () DWUOHLTA v Z VI %2 T L, 7077 LD TIHEET,
o7 v 77 LTl Python A7 Y 7L 2DV — A, BEZHLTXFAMZT4 I NV—F
VRT77AN, T=IR=APLNOIL7znwEEZ 202D LiItE¥A, Python 2—F
7 7 ANV L) HTICIE, PyRun_SimpleFile () BIBZME) Nk wTlL £ 9,
COBEII A Y ZMERL T, 77 A VOB Z R — F T3 FRZHATINE T,

5.2 BEIKEDIEDHAHADSEHET: HIE

EKHEA 8 7 2 — A%, WA W7 Python 2— FZ2 7 7V 75— a v o7 TE5 X
LT NETE, 77V 77— 3~ & Python 32— FOMTOF—F D HELD 13,
EZDILES>THEDLLVWDHDTT, 7—FDOLHMD 2 Lk s, XD EARED A
VI 72— AU L ZAHL S TEED EFRA, £hEL Ca—FzErLELEL
b DI, ZIFMTHTEL LR T,
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Python DYAIR & M IAAIL, BE I ZEZ, FUFEETH S L v JLITERERIER
DEXHA, CNEFTOETHEMLTCELIEY 7DIZEAEDPHODIAATHLHTITED
¥9, INERTHIZ, Python 225 C NDIRIRZITH 2 — FEFICIIM %2 T 2 0%
ZTCHEL XD

1. 7—#1{ii% Python 7> & C ICEH1T 3,
2. BN flizflioTCN—F v ORIBERH L 217\,
3. O L TR S N 7 — i C > 5 Python ICZHT 5,

Python ZHHDALGEICIE, A V¥ 72— A a— KBTI EEEIMUTO X IR £7
1. 7—%1{fi% C 25 Python IZZHAT %,
2. BaI 7 fi% > T Python £ ¥ ¥ 7 = — A )L —F ¥ DBIBIFOH L 21700,
3. MEONHY L CFF 6 7z 7 — # fili Python 226 C IZZHAT 5,

—RL o5 L), T—FEMDORT v 7%, BiEMTT =% ZHE T 2 HAHE
LoDIZHDbE THRICANWEZ 2T, ME—DMERIZ, 7T—FEHDMICH 5
N—F 2 TT, HRRZITIBRICIE CV—F Y ZIFOH L %928, HOAADEEIZIZ Python
N—F V2L £,

CDETIZ, Python 205 C N, Z L TZDWNE T —F 2 AT 2 HEICO TSR
LE®A, £/, ELLBHOFEVERZ T —DRWHIZOWTTTICHREL T3 H
DERELET, ZNSDMIEHICOVBTIZA Y TV IYDIREMSED D & 2 AW s
WDT, BELRERICOWTIIUFIOEZ BT £,

5.3 HEFIRIEHIAH

BONCHIRT 570 75 Lk, Python 27V 7 FHNOEBZETT57-.0D0bDTT,
HEEKEES V& 7 2 — Z2ICBIT B Hi T 74 &[RRI, Python £ ¥ % 7V %7 7
F=ravEEEPDEDIILERA D ROEITRH ENTHLILHEL FT),

Python 2 7 ) 7 FNTEREIN TV LB Z2FTT 570D a—FEMUTDXHITkD
£7:

#include <Python.h>

int

main (int argc, char xargv[])

{
PyObject *pName, *pModule, =*pDict, *pFunc;
PyObject =pArgs, =*pValue;
int 1i;

if (argc < 3) {
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fprintf (stderr, "Usage: call pythonfile funcname [args]\n");

return 1;

Py_Initialize();
pName = PyString_FromString(argv[1l]);
/+ Error checking of pName left out #*/

pModule = PyImport_Import (pName) ;
Py_DECREF (pName) ;

if (pModule != NULL) {
pFunc = PyObject_GetAttrString (pModule, argv[2]);
/* pFunc is a new reference #/

if (pFunc && PyCallable_Check (pFunc)) {
pArgs = PyTuple_New(argc - 3);
for (i = 0; 1 < argc - 3; ++1i) {
pValue = PyInt_FromLong(atoi(argv[i + 31));
if (!pValue) {
Py_DECREF (pArgs) ;
Py_DECREF (pModule) ;
fprintf (stderr, "Cannot convert argument\n");
return 1;
}
/* pValue reference stolen here: */
PyTuple_SetItem(pArgs, i, pValue);
}
pValue = PyObject_CallObject (pFunc, pArgs);
Py_DECREF (pArgs) ;
if (pValue != NULL) {
printf ("Result of call: %1d\n", PyInt_AsLong(pValue));
Py_DECREF (pValue) ;
}
else {
Py_DECREF (pFunc) ;
Py_DECREF (pModule) ;
PyErr_Print ();
fprintf (stderr, "Call failed\n");
return 1;

}
else {
if (PyErr_Occurred())
PyErr_Print ();
fprintf (stderr, "Cannot find function \"%s\"\n", argv[2]);

}

Py_XDECREF (pFunc) ;

Py_DECREF (pModule) ;
}

else {
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PyErr_Print ();
fprintf (stderr, "Failed to load \"%s\"\n", argv[1l]);
return 1;

}
Py_Finalize();
return 0;

}

Zha—FlEargv(l] ZfioTPython A7V 7+ Zu—F L, argv[2] WIZEEZ
NI AWOBBZ WO L £9, BROBEGIEL argy BAIFOMMOfEICR D £9, C
DTAT L% A4NVLTY 7 L (TELETHREIEAZ call EFFUEL £9). M
TDX9 7% Python A7 Y 727975 LICLET:

def multiply(a,b):
print "Will compute", a, "times", Db

c =0
for i in range (0, a):
c =c¢c +Db

return c

FITRRIIAT D X 91242139 T

$ call multiply multiply 3 2
Will compute 3 times 2
Result of call: 6

COMEDOREZ I T 2121370 77 L0WI I RETEETH, IFLA LIS Python
D5 CANDT—=FEMWP L7 —WEDHD a3 — FTT, Python DHEEDAA &\ B
2> 6 i b BRI OER T I LA T D a3 — F,

Py_Initialize();

pName = PyString FromString(argv([1]);

/* pName DI 7—F v Z7IFHKL T3 +/
pModule = PyImport_Import (pName) ;

oIRE BT TY,

A7)y OHE%E. A7) 7 Mk PyImport_Import () Z o THAAE I
£9, TDNV—F VI Python XFHNZ2 5| BUCHL B BB H Y, T —F L —F >~
PyString FromString () THEEEL £ 7,

pFunc = PyObject_GetAttrString (pModule, argv[2]);
/* pFunc 372 «/

if (pFunc && PyCallable_Check (pFunc)) {

}
Py_XDECREF (pFunc) ;

DERVDRZ Y TS5 AIAEND &, PyObject_GetAttrString () Z o Taisl
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AT RIS TEE T, ZEIBA 7Y 7 PHRICFEEL, BUG LA 7Y = 7 PSR H
LAJBEA 7Y 27 P THNUE, 2O 7V 27 b THL EEZTELZAR VLT
L&), 22TV ILIFERAEBDICHIBDY 7VHEEICHEAE T, Z D, Python
B2l T a— FCHEOHL 7

pValue = PyObject_CallObject (pFunc, pArgs);

BB 2 3 BR. pvalue (& NULL 275 %%, BIBIDIR D E~NDSIEB A>T\ F
T, HEFARNZBIZEENTICSHZ L T 230y,

5.4 1A EX Nz Python DR

ZZFETE, HOIAA Python £ ¥ ¥ 7N ZIET TV r— a VAKROKEREICT V2 AT
2FEBHH £HATL, Python API 29 &, HOIARA V& 7Y ¥ ZHRT 5 C
ETT TV = a v ARENDT 7R AZARICLET, 20D, 77V —v a T
HINTVENL—F Vv 2ffioT, HODIARL VI TV I ZIRTL2DTT, ik L
DEIICEZETE, ZUIEVDEVDITTIEH D FXHA, SLHL>T, 77V 75—
PavdPython A V¥ TV I ERELZEV)IZEEL ko EENTATL LI, Z
DRHY, 77V 5= avPBF TN —FrDELD T, HhHEED Python JAEET
Pa—zEHELD»DLIHIZ, Python S JZFN—F VIZT VR ATESLLHIICT BT —
(glue, i) 2 —F2ELS LEBEZ TS, FIZIELTD L H 12 TT:

static int numargs=0;

Jx TTVr—=Yarvdawy P74 VEIBOMEEZERT «/
static PyObjectx
emb_numargs (PyObject xself, PyObject =xargs)
{
if (!PyArg_ParseTuple (args, ":numargs"))
return NULL;
return Py_BuildValue ("i", numargs);

}

static PyMethodDef EmbMethods[] = {
{"numargs", emb_numargs, METH_VARARGS,
"Return the number of arguments received by the process."},
{NULL, NULL, 0, NULL}

bi

EDa—1F% main() BEEOTCLEICHALET, 4. U T 22D X%
Py_Initialize () DEBRICHEAL £7:

numargs = argc;
Py_InitModule ("emb", EmbMethods) ;

N6 ZDODfTIE numargs ZHz L L., HOIAA Python £ ¥ & 7Y Z 16
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emb.numargs () BABICT 72 ATE A LHICLET, TNnoDIEEY 2 — )VEHE
Zffi9 &, Python A7 7" bk

import emb
print "Number of arguments", emb.numargs ()

DEXIRZEMNTEET,

FEOT 7V r—>aryTlE, THLEXYy FTP 7Y r—2 a3 vND API Z Python
(/A P2 e il far ) B B

5.5 C++(C & 5 Python MDIE&HIAH

C++ 7877 LIS Python ZHOIAD £ 9 BEICE D L. £ P> THOIAL DX
flioTWwd C++ WHLRDFEMICIKEL £ 9, —IICIE, XA 7075 0% C+TH
E.CH+ a7 %o TTIR I TILZa VAN VI TIRERHDZTL &I,
Python HA% C++Ta v A L LB THEIZH D A,

56 UV ICET HEMH

Python ¥ — R & —§&IC D\ T % configure A7 V) 7 MIZENICY ¥ 7 SN BILIRE
Ca—VDPBEET LY VERNERHT S L) 7L Python ZE)LFLET2, 2D
FEHE X Python 7 4 777 Y ZFRNICHOIATL XK ) 27 7 r—>a VIR I L E R
ho 27 EH Unix TREZHTY, T, 77V 7 — a Y ISHINARFETR 74 7 7
Y (1ibpython.a) IZV ¥ 7 3N TWT, D (.so 774N E LTHEINTWVE)FH)
Mo —F3N3 L) RINREY 2 —)L2u— N3 308035 25410 E ZRETT,

MIEIC 72 2 DI, JREREY 2 — ) H B b Y RA ~ b3 Python 7 ¥ % A K72
TERINTVEEWIHIRMTT, HODIARZITHI 77V 7= a vyl ) Ly
FURAL Y 22l flibhuia., VrAlick>TEFDI Y FYRA v b 2RENICAR
ENBETARIERDS VAL TF— T VHICED EE A, 29 LEEA. VU hIB
DAT avzEZT, ZN6DY YRV EZRELBOCEIBZ 208D N £7,

779 b7 4 =L EIIELWA T avZRO5DE 0% 0 REETT, Lidwi, ¢
2 2 EIZ, A7 3 I3 Python DEL FEREWNICTTIZHD £, A VA F—ILHEA
D Python £ & 7V ¥ x 7> a vzl it NEEA v 7)) ¥ 2k L <,
DUTOXI) vty avzETLET

>>> import distutils.sysconfig
>>> distutils.sysconfig.get_config_var (' LINKFORSHARED')
'—Xlinker -export-dynamic’
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TR INTLFINDONED, EN PRI ) REA T2 3 T, XFHBETHIUIL,
FRGEMIREA 7> aviddH ) £¥ A, LINKFORSHARED DEFKENA 1L, Python D
Y 7L X)L Makefile NORIADELBITHIGEL TWET,
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CDORF2XYNIDOWNWT

ZDXEIZ, Python F¥ 2 X v FRIBR7’B Y = 7 M2 X % Extending and Embedding the
Python Interpreter ® HAGERK T, HAGEIRICN T 2 HEIPRE L ERDH D F L6,
Python F¥ 2 XV FEIER 70y =27 b DX =) 7Y A b

http://www.python.jp/mailman/listinfo/python-doc-jp

¥k, 7P FONTEHER-Y
http://sourceforge.jp/tracker/?atid=116&group_id=11&func=browse
FTITWMEL LI,

6.1 #ERE—E (BUINES)

Yasushi MASUDA

Yusuke SHINYAMA

Kazuo Moriwaka

TAKAGI Masahiro

INADA Naoki <inada-n at klab.jp>
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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,

99


http://www.python.org/dev/peps/pep-0343

Extending and Embedding Python, ') ') —X 2.6.2

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
BEEEEDI O TEIME NZZDCD T, WOT 7 4V b DKEREIC 2 2 PEL 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)

102 8 A. FEE



Extending and Embedding Python, V') —X 2.6.2

> =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 DBRIAE R DEEABE (immutable) T2 ¥ — %2 i) 720, =7 Y ATlEH{ <y
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— () THENCFS, @ED (—&) 7 4 — P XFINHARTERETE 5 30F
GNTEWIZH D FRAD, HOPLOHMHTHEMTY, 120200 L 727 4+ —
FLE AR I A —THLICES ZENTEET L, Tk (T ) 2Ty
BEATICE LD 2 EDBTELDT, FXaXvy—ya vy hlzedE CRITRRIC
fEFCcd,

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
5LIDOVRLZImOET,
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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.

Python 2 DEMES LW FF 2 XY F2FF> T3 DIE, Python 23 2 =7 4 Ik 51
Wt L RO BT, -HhAE ) !
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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
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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
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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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Copyright

Python and this documentation is:

Copyright © 2001-2008 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.
Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.

Japanese translation is: Copyright © 2003-2009 Python Document Japanese Translation
Project. All rights reserved.
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