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L ®HIC

Python 7 7V —>arrFur7<HA &7 = — X (Application Programmer’s Interface, API) 1.
Python 4 ¥ & 7V RIZIT BHEAZLANATD7 72 2AFEE C 2 C++ 0 7a <Mt L TnE g,
2D APLIZ#EE C++ »H 2K FAU LI CHHTE 2D TTH, f@RRTESRHICTT %7912 Python/C
API & Db TVET, WAKICEL 2 —~DDHM2 5, Python/C API BHWHNF T, B K
ERBERD HRERES 2 —I)b (eatension module) . 372bH5 Python 4 ¥ &7V X2Hiiks 2 C TEPNL
EY 2B T S WS HNTT, HE. KOKEERT? 7Y r—> a3 AT Python ZHKER
(component) & LTHIHFT 2 L WS HITS; 20727 =y Z7id. —INZIEZY 7Y 7 —2 a3 D Python
DHDIAA (embedding) LWFNE T,

EBRE Y 2 — L OIERIZEER D2 D T W at 2T, ” F5[#E (cookbook)” M7 Fu—FT5 %%
HTxFET, EEZHAEEFTTHELL T NBAY bW o0bbET, —H, MO7 SV r—>a >
AD Python O HAAIX, Python 23 TETHSEWRHEL SITONTE L L=, IHREY 2 —LOIERK
IR 2 & MR TS,

%< @ API ¥, Python OHEDIAATH 20HLHRTH 2 0L ITHIBFT; WA, Python %
HOIAATVWRIELAEDT V= a i, FRICEEOIREY 2 — LIS 20BN EL ZZ 21T
BTL & 5556, Python ZFEEIZT PV — a VICHDIAATASHNIEREY 2 — L OEEHITFEL
(o TBLDIEIWEZLFLBVWE T,

1.1 J—7+« > J8B%

CPython IZ&®H 2% C a— FEZFWVWTWBEAIEZ, PEP 7 OF A Fo 4 v e BEEICELRITIUT BD FE
Ao ZDHTARIALE, a¥ b Y Ea— bRRD Python D= 2 VICHEFRELEHAINE T, BHOD
P—FR=T 4 —DEI 2 - Tl ZNZ2WVOH Python IZa Y MY B2 — 3505 D TRIFIUI. 20O
BEEWIES REIIDD $H A,


https://www.python.org/dev/peps/pep-0007
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1.2 4> N—FT 71

Python/C API % 5 /=0 1c 0Bz, BIEL. BB X~ 0 DR TOEREA ¥ 70— FT512E. LLFOAT:

#define PY_SSIZE_T_CLEAN
#include <Python.h>

Y —RAa—RICEABLET, ZOT2ERT 52, fHlEAy X <stdio.h>, <string.h>, <errno.h>,
<limits.h>, <assert.h>, <stdlib.h> % (FIHTE4U) 1 > 2L — KL E T,

AMR: Python &, AT AR KXo TUIMEEANY XOERICHE T2 L5877V Faty HERZT-o T3
DT, Python.h ZWVWINDOEFHEAY XX D JHENICA V71— F HRIEED FHEA

Python.h # A4 ¥ Z7)L— R¥ BRI, #IC PY_SSIZE_T_CLEAN #EHKT 3 Z e BRI NE T, Zo~vrn
DIEFNZOVWTIX 5| BOBIREMEDIBE 2SI L TLZX W,

Python.h TEHEXN TS, T—FhbHZ 3HATET (Pythonh 254 ¥ Zl— F LT3 EEHEA y D%,
ANERR = £ 37) wid, BT Py £721F _Py DM X EF, _Py T E 2%4HNE Python FEZETHEMER 3
572D DHHTT, JLIRED 2 —LOIEFIXH - T b TR A, HHEERD X 2V NE TR ADEE L FFE
HHEHA,

ARR: API O —H13, Py ® Py TIAE 2 4FIZERKT 23— FERHENICEVTIIRD $HA, BrHa—
FEHDANZREL X820, D Python D A=Y a Y CRICAHIBERIN T, 2—FDEWza—FD
AR S < T2 AMREMED D D £ 37,

ANy X7 7 AV EIFEE Python ¥ HigfA Y X =1 &% 3, Unix TIE prefiz/include/
pythonversion/ B X U ezec_prefiz/include/pythonversion/ IZEDILE T, prefix & exec_prefix
% Python % )L R § 28D configure 227V 7 MIE5 X 7235 X ZIZHIG L., version 1& '%d.%d" % sys.
version_info[:2] ZXGL %3, Windows Tld, ~v Xid prefiz/include WCEDPNE T, prefix A4
VAP=FIHELIA VAL =ALT 4 LT FYTT,

Ny REA I N—FFT 2, BNy XDA-LT4 L2 Y (leDT 4 L2 ) OEERRT) 2, 2
VRATGWAYIN—=RIT 7 ANERRT 27D DRICANET, BT 4 L7 MY —F RRITANT,
#include <pythonX.Y/Python.h> D KSWZLTE BOFREA ; prefix ND T T v + 74— AIIRF LR
WAy X3, exec_prefix 677 v b7 4 — LMRFONY XEA V7N —FLTWEDT, ZDX5 Ltk
EEITS LEBDTZ7 9 b7+ —LTOELFHTERILRD FT,

C++ users should note that although the API is defined entirely using C, the header files properly
declare the entry points to be extern "C". As a result, there is no need to do anything special to use
the API from C++.

4 F1E LIS
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1.3 Efla~o0O

Python O~y & —7 7 A MZIFERZ~ 7 a0 OPERINTVET, 2LO~ 7 uld, 2RI
D¥ 25 (BlZE. Py_RETURN_NONE) DELITERDVH D £F, X O~z Ebrz2d 5o~ 0
BINEDAY X =T 7 A NVMZERINTVET, 7L, TITERIFNIEINTVWE ZIERD $8A,

Py_UNREACHABLE ()
FETZETHRVEEZITNEA—FARDHZ L ZIHVET, flZIE case HiIiNETOEIZD
B2EE I N—L T3 switch XD default: HiTT, assert(0) X abort() OFFUH L% E X
T BB Tl o TLIZE W,

N—ar 3.7 TEM.

Py_ABS (x)
x OMEIMEZIR L £5,

N— a3 v 3.3 TEM.

Py_MIN(x, y)
x &y OR/MEZERLET,

N— a ¥ 3.3 TEM.

Py_MAX(x, y)
x &y ORKEZERLET,

N— a3 v 3.3 TEM.

Py_STRINGIFY (x)
x % C XFHIANEHL EF, 212, Py_STRINGIFY(123) & "123" #KEL 3,

N— g v 3.4 TEM.

Py_MEMBER_SIZE(type, member)
(type) MEKD member ¥ A X% NA PHEATRLET,

N— a ¥ 3.6 TEM.

Py_CHARMASK (c)
FIEUESCF 2, 128, 127] 20 [0, 255] OFIFAOREK TR IFIUIRD FHA. Zo~vrnld {5
BLXF CFvx ALK c ZIRLET,

Py_GETENV (s)
getenv(s) KM TWVWEFFTH a~xryFI74 T -EWESHAEHEE (DFD
Py_IgnoreEnvironmentFlag Hi%E X N725H) NULL #iR L ¥£3,

Py_UNUSED (arg)
Use this for unused arguments in a function definition to silence compiler warnings. Example: int

func(int a, int Py_UNUSED(b)) { return a; }.

N— a ¥ 3.4 TEM.

1.3. EFlz<o0O 5
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Py_DEPRECATED (version)

Use this for deprecated declarations. The macro must be placed before the symbol name.

VN> S7i= 570 N | G

Py_DEPRECATED(3.8) PyAPI_FUNC(int) Py_0ldFunction(void);

N—a ¥y 38 TLHE: MSVC #R— rABEMEINE L,

PyDoc_STRVAR (name, str)
Creates a variable with name name that can be used in docstrings. If Python is built without

docstrings, the value will be empty.

Use PyDoc_STRVAR for docstrings to support building Python without docstrings, as specified in
PEP 7.

IVEN>S78=57 0 N /MG

PyDoc_STRVAR(pop_doc, "Remove and return the rightmost element.");

static PyMethodDef deque_methods[] = {
/7
{"pop", (PyCFunction)deque_pop, METH_NOARGS, pop_doc},
/7

PyDoc_STR(str)

Creates a docstring for the given input string or an empty string if docstrings are disabled.

Use PyDoc_STR in specifying docstrings to support building Python without docstrings, as specified
in PEP 7.

MR Te 77 aplcd:

static PyMethodDef pysqlite_row_methods[] = {
{"keys", (PyCFunction)pysqlite_row_keys, METH_NOARGS,
PyDoc_STR("Returns the keys of the row.")},
{NULL, NULL}
};

1.4 #7920k BELUEBAVV B

Most Python/C API functions have one or more arguments as well as a return value of type PyObject*.
This type is a pointer to an opaque data type representing an arbitrary Python object. Since all Python
object types are treated the same way by the Python language in most situations (e.g., assignments,
scope rules, and argument passing), it is only fitting that they should be represented by a single C type.
Almost all Python objects live on the heap: you never declare an automatic or static variable of type
PyObject, only pointer variables of type PyObject* can be declared. The sole exception are the type

pe(b g

6 F1E LIS
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2TOD Python 7Y =7 MZid (Python BEAITT ) A (type) L ZHA T >+ (reference count) 2%
DET, H2A 727 VORNK, Z20FA TV 27 "B OBEDOA T =7 M (FIZIEEER. VA, 2—
FEREEL, 72 Z20MZETOWTIE types THIAL TWET) ZHELET, I<ASN TV RHIZON
T, BFASZODBBFEELT, 24727 bBZFOHEDE S FARLNET; filZ1F, PyList_Check(a)
3. 0 TRENFATT =2 b3 Python U2 MHOL % (hoZ0 ¥ %12 D) EEEEL £ 5,

1.41 BRAV >V ME

SHOFEBIERD (LIELRIERICRONSZ) XY H A XL2ELERVDOT, SRAY Y MIEE LM
RTT; BRIV ME H2A TV 27 PN LU TBRET - TO2GMHMAEN D 2 5% MR 2ETT,
SREToTWREAEIE, FlOA T 27 bTHo/h, Zu—rLR (B2 WVITENR) CERTH -7
D, M52 CEBNICHZ20—INVRBERIZo D LET, $5F 7227 VOSBRIV Y bBAERIZK
22, FOX TV 27 MIRREINET, ZOATI =27 MDA TP =27 bADBEEA > TWIUR, il
DATY 27 bOBRATV Y VEIT VA MNENET, 727 VRX Y FOHR, oA 7Y =2 bOBRAY
VEDBERIZRDE, SEEZOLFTI 2 MHBRIRENDE, LV o BERILIEREE T, (EOFTHR
{ BWESBRLEH> ATV 27 MTOVWTRIEND D £37; BURTIE. BRI " [1d LRV T3, )

S A T v ME, BIZHRNRP D A TIHREINE S, @EDHIETIE, Py_INCREF() 7/ RaTH 7Y =/
FOBEEE 1 £ 7 VRN, Py_DECREF() 7R T 1727V XYLET, Py DECREF() <7 13,
incref XD bR DEHTT, WS DI, Py_DECREF 27 viZBBAI VY P BRERIZK - T=hE S D%
HRT, RoBEICEA TS =27 b OXE Y EHBIRL (deallocator) ZFFOH 72T AUTR BV H ST,
XE VR EIE, A 7Y 27 POREERL TV IMERMNCH ZBBADKRAL > 2 TF, BEHDOXE
U IRINBERIE. 2 OMEEA 7Y = 7 b (compound object) BITH 25851213, A 7Y =7 PADHD A
Tz PIMNFTEIBRAV LTI URXA Y M TRE5REHS L DIT. FOMOBERT 74 FFA X
(finalize) LEEFEIT L E T, BBA VY bDA—NTB -T2 LIEHDFEA; LWVI DD, RKEXEYZE
121X, (sizeof (Py_ssize_t) >= sizeof (void¥) YRUEL75E) P e dZA v > b DORLEICH
OBy MIEFELETDXEY LOMNELRDHZH05TT, [EoT. BAIVY FDA 7Y X2 MIHH
BRI D £5,

FTI 27 PANDKRA VEP Ao TVE A —AAREBETIZOWT, A7V VORIV Y M edh$ 4
YIZVRAYRLRINUIRLRVDITIES D €A, HimLld, A 7927 vOBBAIV Y ME A7V
7 REURTERPER SN 22 1 PRI, ZOZEHP R -T2l TToBIC 1 BsEhE
T LLZOEE, ZOo0EEEWVCHET 20T, BRINCSEAY > VIZLLERA, BRI T >
FEFESEOE#RLIE, FREOMLLOEBN ATV 27 bEIELTVAHEA 7Y 227 b F 7R — b
ENRVEIRZFTEILIHDET, A7V 7 MW LT, =2 THHDOBRBITOITVT, ZDOSRH
FREDZBeFELHEMR N2, ZRAIY Y M E2—RINESTREEXD D FHA, BRIV ME
TEDRDEMENTEERL D IS 2 EELFE 21X, Python 2 SMUHEAIEREY 2 —LAD C BHICA T
VxZ eI LTETEETT, MUHLA =X 21&, MUHLOB2TO5IEICH 3T 2 S % HGE L
£,

LOLEHS, KL{MdBEbE LT, 24727 b2 VA M2o{LEEL. ZRAV 2L VIV R
YEFEFTRLESA Mo THEL WS 0HHD £, OBERA TS 27 b2V X FRHREALTLEWL,
ZRAT Y IRT IR PENTT 7RI =P ENTLEI I EZLNE T, ALZLERAZDIZ, o
T EEZ S ICAZ LBEN, ERLoEEZ2 5 2RI SM 550 Python a— FEIFUH LARLRWEWS

14, #7207 BELUEBRAYVF 7
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¥ T3 Py_DECREF() 2B 1 —HFAHIHIZRE 2 K572 — FAZABFEET 5720, 1L AR TORIEN
BERCERZE S I 2Tk h 9,

REWXBRAY v P e#ET 57 Fu—Fid. WHOEME (BI%H 2 PyObject _, PyNumber_, PySequence_,
B XU PyMapping_ TIHE A2BE) OFHATT, ZOLDBEIEICEVELRE2F TV OSBRI Y >~
A Y URYPLET, —FIIFREDEIRBEICKR 2725 Py_DECREF() ZMEIBEEIRINTVET
LRV, TRRZOFBEIFIMHLTL &,

BRAV Y O

Python/C API OFZBEBICBI 2SR AV > FOIRZ FVIE, FAT 2121k, BEOFREIE (ownership of
references) E\WVWS FETH FKHHATEF T, MMAREISRIINTZ2HDT, A7V =27 MTHT2HDTIE
HHOFEREA (A7Y =7 PEHIZHFASNT, BIHEINATVWET), 2 "ZROMA” &, ZOZE»
WET2 {725 72T Py DECREF ZFFOHTRENZHS Z e 2EKRL $ 9, ITAMEBRETE, Hda—
ROFHBIC L > TATEMERR2 &, SEIXZDa— RPSHEINER L 1o IBICRAEINC Py_DECREF() %
Py_XDECREF() ZWEUH LT, BRIV &% 1 DELHTHREZHVET — H20WE, 20KE%Z (EFIT
= REMEH LR ZUELE T, » 2880, BEEOFECH LAY L TSROFEHEEZIET L.
CH UM 7= 28 (new reference) 2152, L BWVE T, FIEENE SN VWEGE, WO LANISR
% f&D % (borrow) EWVWWE T, D ZRUITH L TIE. b T 2H4EIDHD FEA,

W, HEFEBECHLT, 547V 27 bAOSEZIEOH I 2 BEEICE T, Zo0nlRel:: B
B4 T2 27 b NOBHE BAHEB (steal) IFHL, ZITHRVWEELDHD FT, BREZET ik, B
WBREELEL 212, BROMEENZOMEBICE s IKE L. BBOMRECH LITICI3FiEHEL R 1R 3
LWVWH T,

ZRETBAMBEBIIIZEAEDD ERA; IS LTELHLNT VWS DX, PyList_SetItem() &
PyTuple_SetItem() T, TN BIEFY—r Y AT ANZERIINT 22BEBARD £ (LrL. BEEOA
DX TNRY X FDOBREBBARD FEA). ZOHDBEEE. VR MRX T VOHITH7ZITERE Lz
AT 27 b AN TOKBOHRENREZAZ LI 35001, ZREEBAMND XS ITHFFENTVE
T B2, (1, 2, "three") WO X TAZAERT 23— FELTOXSZRD X7 (&b A FHISLE
DILBENTBEZT; bo b FVEXHEBRTORLET):

PyObject *t;

t = PyTuple_New(3);

PyTuple_SetItem(t, O, PyLong_FromLong(1L));
PyTuple_SetItem(t, 1, PyLong_FromLong(2L));
PyTuple_SetItem(t, 2, PyUnicode_FromString('"three"));

Z ZTC. PyLong_FromLong () \3H L WBIRZIR L, FIC PyTuple_SetItem() WCHENFE T, SHHIE X
NEBRBZOA 7Y 227 P A LEEVWEEIR. SRBOEAKEN O SRNC, Py_INCREF() ZHHL TS
5 —=DODBMMEEFL TS W,

HIRAIZ, PyTuple_SetItem() ZX T NIMEZE Y M T 27200 M—D FIETT; R T NVIIEERRERT —
XU DT, PySequence_SetItem() X PyObject_SetItem() %ffi5 & LOMEIFETINTLEVE T,
HOTRILDEEANTNL Db D4 S, PyTuple_SetItem() 72 LR EH A

8 F1E LIS
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L. VA MIMEEANTNL 22— R PyList_New() ¥ PyList_SetItem() TEIE T,

L2 USEBRICIE, 2TV R MEERL THEZ AN, RO XS RAEZRIZELACHFVERA,
EONHMEDH 2. Py BuildlValue() B3H D, FLALDEERFI TS 27 Mo T 4 —< v P XFF
format string DIEEICHINT C DEISAEKTEZET, fIZF. LOoZHEOa—-F7ry 7k, MHFO
FOEEHZONET (79— F v 7 IZBHBMELTVET):

PyObject *tuple, *1list;

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

HEOBIBUCTE TSI BD X 51, HIZSRBREMBGD 272 OHERITH L TIX, PyObject_SetItem() ¥ Z D
Mz ORE 20 —RNTT, Z2OHE. ZRAV Y A Y7 VXY T 2R0ERRL, BREG| 2
B2 (P BRERANSELNDE”) OT, 2RIV Y MCHT2EEI I DE2ICRD T, HlZIE. UTD
BRI G A oM ERE2 Y A PO TOHERKRDOEIC Ly PLET:

int
set_all(PyObject *target, PyObject *item)
{

Py_ssize_t i, n;

n = PyObject_Length(target);
if (n < 0)
return -1;
for (i = 0; i < mn; i++) {
PyObject *index = PyLong_FromSsize_t(i);
if (!index)
return -1;
if (PyObject_SetItem(target, index, item) < 0) {
Py_DECREF (index) ;

return -1;

}

Py_DECREF (index) ;
T
return O;

B DR DEDOEHEICIE. RIUIDLERD ET, ZLALDOBEEIZOVWTIE, ZRZELTH Z0ZRITH
FTREMENEDE ZEDIRV—HT, H5F 7227 MIT22ReiRT &5 2%2 ORI, SR
TOHAMETTCH LINCE 2 %5, BMHRMHTT: 2 0BE, BRI AT =22 MIZDHT (on
the fly) AN 570, FEOH LAIDTE 2 SRIIER SN ATV =7 MRS 2HE— DB 206 T
3. o T, PyObject_GetItem() X PySequence_GetItem() DX S, 7V =7 Mt 25 %ER
FTIHOBERIZ, EITHZRBe Rl $3 (MO LA ZROMAEICKRD £75),

BHEROZ, DR TSROMAELRT20E 5013, COBMBEMIHTrEZc k3, L HBETSZ
ETY — B LEED S0 (BRI LTELEA 7Y 227 P& X CORMBICITERSD F
BA! §EoT, PyList_GetTtem() %flioTY R FANOEZERBLEAICIE. BROMEHEICIEIRD FEA
— A, AUCEZERTCY R M2 S PySequence_GetItem() (MH3TH ZOMKITELFEULFIEELE D FT)
PoTIOMT e, IRINATVx 7 MZHT 2BBE B EF,

14. ATz O b BBEIUVEBRAIVH 9
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IR, BB 522V A M L THREROAR 2 AT 22D X512 LTHEIT 202 R L72HIT
3 —DId PyList_GetItem() ZffioTWT, & 5—Did PySequence_GetItem() Zffio TWET,

long

sum_list(PyObject *list)

{
Py_ssize_t i, n;
long total = 0, value;
PyObject *item;

n = PyList_Size(list);
if (n < 0)
return -1; /* Not a list */
for (i = 0; i < n; i++) {
item = PyList_GetItem(list, i); /* Can't fail */
if (!PyLong_Check(item)) continue; /* Skip non-integers */
value = PyLong_AsLong(item) ;
if (value == -1 && PyErr_Occurred())
/* Integer too big to fit in a C long, bail out */
return -1;

total += value;

}
return total;
}
long
sum_sequence (PyObject *sequence)
{
Py_ssize_t i, n;
long total = 0, value;
PyObject *item;
n = PySequence_Length(sequence);
if (n < 0)
return -1; /* Has no length */
for (i = 0; i < n; i++) {
item = PySequence_GetItem(sequence, 1i);
if (item == NULL)
return -1; /* Not a sequence, or other failure */
if (PyLong_Check(item)) {
value = PyLong_AsLong(item);
Py_DECREF (item) ;
if (value == -1 && PyErr_Occurred())
/* Integer too big to fit in a C long, bail out */
return -1;
total += value;
}
else {
Py_DECREF (item); /* Discard reference ownership */
}
}
return total;
}
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142 #

There are few other data types that play a significant role in the Python/C API; most are simple C types
such as int, long, double and char*. A few structure types are used to describe static tables used to
list the functions exported by a module or the data attributes of a new object type, and another is used
to describe the value of a complex number. These will be discussed together with the functions that use
them.

1.5 FIS

Python 7u 7o~k HEDZ I —UHBKRER Y X7 ULIFINERS BEEZHD FEA; LWH LD -
7=BANE. MEORERH LA ZOEEFFCHLAL 2 WoZ2EBH12, by LMD XY XEETH
IR LE T, AV EZFTUERBEBIE. AXy 7 FL—ZANy Z e EbBTHNE 2 —FICHE LT,

LZAM, CIurI<vofa,. 27 —F v ZIXEICHTRMTORIER D £ A, Python/C API 04
TOREZ, BIBOD F ¥ 2 X > M THIEICHID R WIR D IS 2 71T 5 2 alietinid b £5, —kiVLEEE L
T, B8NS rDL S —1TEBT 5 &, BREHINZREL T, BBNICE T 22 ROFTAMELZ TR
FEL., =7 —f# (error indicator) ZIRLE T, FFa2 XY MIHEINLTRVWEE, 2O I —fHIZBEBDRE
DIEDRUT X 5T, NULL 2° -1 DEBEHRITHRD T, W Oh DT Y —VERITH /B2 RL, Bl
7—%RLET, EODTHOHOBBTRINMLR LS —FIEL2EE R0, DVEWRRDEZELED
3 5DT., PyErr_Occurred() THRINICZ I —T XA M 2IT5RBERH D ET, Zh s OFIMIEICIHRI
WRFaxy Meshxd,

FIAMRE DIRBEIEER (exception state) 1. AL v NHEMICHE X250 EHEE (per-thread storage) N TEH
EINFET (ZOREHEBIZ, ALy REFDLDRWTZ TV r—2a Tl 7 e — IV RGEREREFE LT ),
—DDAL Yy RIZZODREOEE &0 FIABRELLD, EERELTORVL, 2D ET, B
PyErr_Occurred() {5 . ZOREEFANSNET: ZOBEEIIFSNIFEAE L BIciZ 2 ofIANEL 7
Yz MIHT 2EHSHI (borrowed reference) ZiE L., £ 5 TRWVWE ZiZIE NULL 2R L £, fiISHREE
ERETAEBIIBZ S HY £9: PyErr_SetString() iEdb o d I<HLNTVS (. do dIAME
D) BN EFRET %720 DBEET, PyErr_Clear () IZBIIMRIEERZH L L 2 BT,

SERBHIVREBRIZ. 3 204 TV 27 b FINOEL HISNDfE, ZLThL =Ny T 256RDET
(EOA7Y =7 +$ NULL ZHUDIGET), ZHHDIHEMRIE. Python @ sys.exc_info() DGR & [A UEK
PRBHET; 3wz, C ¥ Python OFIFMREERIZEFEUTIED D 8 A: Python 2B 361544 7
¥z 7 MiE. Python @ try ... except X CTHRMAMWIE L 7oA TV =7 M ERT—FH. C LULOFISHREEE
WMOTFRET 2 DL, EEINHIMEIRZ sys.exc_info() ZDMUCHXET 2 X 5EDEFS S5 Python D N A
FA—=FAYRTVEDRAL N —TZEFET 2 T, SN EBOMTZITELINTWBREZITTT,

Python 1.5 22513, Python THhNiza— FhroFMRERRICTY 7 XT3 7L LT, #REATY
TAL vy FE—T7% R sys.exc_info() IZHR-> TVWADTHEELTLEXW, ZOBHIE Python 22—
FOEFTEINTWE ALy FIZBIT2HIMREERZELET, £ 206 DHIMREEBRICNST 27 7+
AFBIE. W7 HEMKOT (semantics) BPEHE I, H 5 BEDBIN 2T 2 L. ZOBBEFEITLTY
ALy FORSHMREERZ RF LT, MO LAIOBISIRERE SR Z HER T2 K52k b Lk, ZOLEHEIC
Xo T, WMEZSICRZ 2BBDBIEHRK > TV aHIME LEEZT e ThlERRI NS, FIFMLEa— F
TELLBETOWEAZEZIMELTVETS:; $72. FL—XNY ZHADRE Y 7 7L —LATERINTNWE AT

1.5. % 11
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P27 PR L LEPREIZHMEZ KO A TWEDEZL LTVET,

— R FEIE Y LT, & 2B B OB EMCHL TR OEEE X85 & &, MEOH LD B HIS
FREHLTORODLHFHANZ L TERST, d LEHLTWIUE, ZOFSMREEIEHRIEMEOH LN IE Xkl
ER D FEA, UM LITORMBIZA 7Y 27 P SROFEML TN THEL, =7 —1EELRI R TE
BHERAN, RNHINERET Z2LEIE HDERA — ZARI LTI, o tFEBINERD
O E EEELTLEY, =7 —0OFKRZODDIET2ERELRERERS IR ET,

B BHE L CESHNX. ED sum_sequence() T/RLTWVWET, BARICH, ZOFITIEZI —%2MHmH L~
Bz S REMEST 2HBEDDH D FHA, UTOBEBDOBITIE, =T 10T 2BRERICONVTRLTVWE
3. 3. 9L T Python TELOPFEPEAVHLTH S5 %0HIZ, #iiZz Python 2— FZ2RL %3

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

UREMSET2a—F2 C TREICEVWEZHDTT:

int
incr_item(PyObject *dict, PyObject *key)
{
/* Objects all initialized to NULL for Py XDECREF */
PyObject *item = NULL, *const_one = NULL, *incremented_item = NULL;

int rv = -1; /* Return value initialized to -1 (failure) */

item = PyObject_GetItem(dict, key);
if (item == NULL) {
/* Handle KeyError only: */
if (!PyErr_ExceptionMatches(PyExc_KeyError))

goto error;

/* Clear the error and use zero: */
PyErr_Clear();
item = PyLong_FromLong(OL) ;
if (item == NULL)
goto error;
¥
const_one = PyLong_FromLong(1L) ;
if (const_one == NULL)

goto error;

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

goto error;

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

rv = 0; /* Success */

(RDOR=I1Fi )
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(RIDR=I D5 DR E)

/* Continue with cleanup code */

error:

/* Cleanup code, shared by success and failure path */

/* Use Py_XDECREF() to ignore NULL references */
Py_XDECREF (item) ;

Py_XDECREF (const_one) ;

Py_XDECREF (incremented_item) ;

return rv; /* -1 for error, O for success */

A2 2O C T goto XEMI BEIDOHTIEFTRLTOVWETAR! ZoflTix. FEDOHISNZLET 2
729IZ PyErr_EzceptionMatches () B XN PyErr_Clear() ZE SIS 0ERLTVWET, £/, FrEE
ERoTWSSHRT, fH25 NULL 2722028 LB WD DEIE TS 7DIC Py_XDECREF() % ¥ 55 %R
LTWES (BT "X 2 nTWwa 2 e IiER L TL E&E W, Py_DECREF() & NULL ZRIcHi< bF &
27v¥al%d), ELLEESE 270123 FTE#HEZROSR2RET 572002 % NULL THIH{L
5 EHNEETT; AR, Do LORVEERERT 2BICEMEE -1 (KK THHLL THWT, &%
DBEIFOH L E T L Vo RIGEICDA 0 (BH) ITREL 5,

1.6 Python D3E&HiAH

Python 4 ¥ &7V ZOHDIABLZITIN (WHIRILNREY 2 — L OFZFONM) H3&UTH T 72T Uiz
LRWHEIR ZZZ7E, Python 4 ¥ &2 7V XD HIHLALE (initialization). Z L THEZ 5 13K T LM
(finalization) T3, 4 Y XY XDIFL AL DREREIR. 4 VX7V X OEHER LI EZ EE A

BRI CLIE 21T 5 BIBUE Py_Initialize() TF, ZOBEED — RIEADES 2 — A5k 25T —
TNVEER L, THEERZEEY 2—)L builtins, __main__, BLF sys ZIER L ET, F/o. TP 2 —K
VR (sys.path) OHIFHLBITVE T,

) ——

Py_Initialize() OHFTIZ, 7 A7V T bADGIEY X 17 (script argument list, sys.argyv O Z &)
EHRELERA. ZOEHDPHKRICEITEIN S Python a2 — FHTHERL S, Py Initialize() DET
PySys_SetArgvEx(argc, argv, updatepath) ZWF-OMH UTBARANIZERE LRI U D $E A,

FEAEDT AT AT (FHT Unix & Windows &, Ffll23HTHICERRDIELETHY), Py_Initialize()
FAEHED Python A ¥ &% 7'V X FEATIRADBZATITH § 5 HEER RICEOWT, Python D74 77V H
Python £ > & 7V ZETHERD 6 DHMASATROD 2 L VWIRED FICEY 2 — UIRBRAAZEFELF
To EDDIFZOMBTIE, Y=l a~vy RBEARR (BREZH PATH) EIZH D% -7z python &\ 5 i
DEITT7 7 ANDEPALTNET 4 L7 PYVOET 4 L2 b Y5O T, 1ib/pythonX. ¥ &5 HH{D
TALZ PUERELET,

il 21X, Python EITHHA /usr/local/bin/python TROMN -7 32 &, Py Initialize() &7 4 7
Z UMD /usr/local/lib/pythonX.Y ICH 2 DD EREL T, (EBETIE. TR 74—y 7
(fallback)” D74 77 VAETH H D, python 3 PATH HIEWEA IO E T, ) = —3 X PYTHONHOME
ERETHILTIOEHERLA— T4 F LD, PYTHONPATH 23 E L TEMO T 4 L7 b ) 25 E

1.6. Python DIE®HAH 13
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V2 — WS ADHENTHA LD TE X T,

WDAABEITD 7 TV —> a v TlE Py_Initialize() ZFEUI T FIIC Py_SetProgramName(file)
ZIUHFT T, LEOMBEZHRIECTEES, COHEDRAAT TV r—>a Y TOREEFEAL LT
PYTHONHOME THA— 17 4 FTE, HEDEY 2 — VRK - CZADFNTIELAET & LT PYTHONPATH 23§ A &
NEZDTHEBELTLEZIN, 77V 5 =2 aryTEYa—AREAZEZER2HBELZVD RS, MEIC
Py_GetPath(), Py_GetPrefiz (), Py_GetEzecPrefiz(), B XU Py_GetProgramFullPath() DFELEZ{E
LTI D R A (TNHIEAT Modules/getpath.c TERINTVET),

72 %12, Python Z@HHLATDIREEICD Y LW e B 5, flZIE. B2 77V r—> a v TRETER
Moo DB L (start over) T¥ 3 (Py_Initialize() &b 5 —EMIHEE3) Xoclizwhd LLE
Hho HBWIE, 7V 75— 3 v Python Z— BV X T, Python R L7z X £V 2EBX -0
b LNFRA, Py FinalizeEz () 252 25 LB ERHATEFE T, T/, B Py_IsInitialized()
¥, Python ZSIRAEGIALIEADIREBICH Z2LGECERZRELET, IS DEBICOWTD X 572 3 FHIZ.
BOBETHIAL 3, Py_FinalizeEz() 3 Python £ ¥ & 7V XIZHEREI N2 TOXEY % BIRT ST
TIRBW Z2IERELTLES W, fIRE HRREY 2 — VX o THERES X EVIZ, BIED L T 5%
R 2EPTEEE A

1.7 7Ny JhREJIL F (Debugging Builds)

AVERTYREIIREY 2 = VIR L TOEMF = v 72T 572000 L D00~ 27 B2 G312 LT Python
ZELRTHIEDNTEET, TNHDF v 7k, ETRICRER: —N—~vy FEEUZEHALD D %
T, BDT, FT74NLFTEENMIINRTHERA,

Python 7Ny ZRREIL RO TORIED Y X + 23, Python ¥ — AFLi (source distribution) ®H @ Misc/
SpecialBuilds.txt ICH D EF, BEAIT U FDIL—R, XEVT7RT—XDTFNw T, L VR TYXD
XA N=TDELNVT0 T 740 Y IBMARRETT, XD ENL FIZOVTDA, ZOHIDKD
DERT T L £ 9

4 Y &RFVYR%E Py DEBUG ¥ Z7a2HMILTary A Ad22, —fIIC IF Ny ZEL R twbh?
Python 23T % £3, Unix TlX, ./configure 2¥ > FIZ --with-pydebug #3iB/IF % Z & T, Py_DEBUG
PEMCRD £F, ZOHE. BEMIC Python A TIX7% W™ _DEBUG dH#CZ D £, Unix EIL KT,
Py_DEBUG 23EXNRIGE. 2V 84 7 ORBE{LBESNICE D 5

HrTHHT IS T Y b TNy Zoftuc, UIROBMF =y 7 b EMRD £3:
o object allocator IZX3 2BMF = v 7,
o R—=HY—2ar AT HEMF =y T,

HHRIBRDT=DIZ, REVWPSPNEIWVIANDXY F v A MINT2F = v 7,

T (dict) A (set) DFEHEITHNT 2. WL DD assertion DiEM, MA T, £EEF TP 27 M
test_c_api() XY v FABIMEINFE T,

o 7L —LZfET 5RO, sIBoeEF =y 7,
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o FIHLE R TVARVWEICHR T 2BZ2HRE T 372012, BEOX L —YDREDZ Y THRVWAX— Y
Tk E T,

o KL~V L= BB = v 755 VM runtime IBIME N E T,

e XEY 7Y —7 (memory arena) DI T 2BMF = v 7,

o thread £ 2 — NS 28T Ny ZHERE.
CITEMREINTVRWVENF =2y 273H5TL & I,

Py_TRACE_REFS #*HEE 32, SBIN —AEMIRLD ET, £2TD Pylbject DD 7 4 —L KB
m$szeT, EHPTOA 7Y =7 F QMR _EHEHEY X P2EHINE T, £TOHID 4T (allocation) 23
FL—RENET, BRTHFIZ, 2TOE-TWELA TV =27 PBRRENET, A VXF7T 4 TE—FT
i, A YR T) RCEBXDETORLICHTKRENET) Py TRACE_REFS & Py_DEBUG {2 & » THEER[Y
WEMZRD £5,

X DELWIERICOWTIE, Python @Y — R (source distribution) ®H® Misc/SpecialBuilds.txt
EZIRLTLIEE W,

1.7. FNyJRREILE (Debugging Builds) 15






TWO

Z7E ABI (STABLE APPLICTION BINARY INTERFACE)

EZRANC Python @ C APLIZV V—RBIIAEFEINET, ZLOEHE Y —RAEHEZR>TWT, BEFED
API ZZHEL/DEWDERWAD 3222 3HDERA (720, W2HhD APL iZ. —HIE#ERviEEI N
RRIC, HIBRShE9),

B e APT O HIEIANA F ) LL O B (ABI) $TIIIGEHAINER A, ZOMEETIC, HiE
K7 4 =L ROFHBMPHDOEFIC L > T, 22 2 APLIZBENZL TH ABLIERTLES> 6T, Z
DFFRE LT, #WREY 2 — % Python DV Y —REICH X A VT 20805 D 53 (Unix TZOH
BrZ 54 v R2—=7 2 A APFEHEINTORWEEEBIN2S LOEEAD), /. Windows T, 15
2D pythonXY.dll ¥ V> 7 LTWAIRRESY 2 — ik, Har A4 L LAZIZF LWL &V 7 LETH
BE0HhET,

Python 3.2 DI TIX, ZE ABI 2fRiE 557200 API %7ty MPESFINTVWET, EEREY 2—1LT
Z® API ("limited APT” ¥ FHENF T) % 5121% Py_LIMITED_API ZERL TL XV, IHREY 2 —
NOMIERIKRE RSN, RODICHI Y A AR LIEAN=Y a3 ¥ 3x (x>=2) ETHEY 2 -2l
FENET,

WL ORDTr — AT, ZE ABI Z#H LWBEBTHIR T 2 8E A H D £5, TAHDH LW APT ZHAL
72 WVHRIRE Y 2 —id, Py_LIMITED_API (¥R — F L72WiR/N®D Python »N—3 3 ~ @ PY_VERSION_HEX
Dl (API & ABI DN—2 3>y #Z) Z3E LTIV, (21X Python3.3 725 0x03030000),
EBY 2= MFEHDFTRTD Python VYV —RATENEL E D, (¥ Y RADBFELLRVED) HWY Y —ZT
BEMEL £¥ Ao

Python 3.2 51 limited API i PEP 384 IZXFE(LENTVWET, C API D F¥ 2 X ¥ hTid, limited
API O—#8TZ W API I&, "Not part of the limited API” ¥ ~v—27 ZNTWVWET,

17
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THREE

BEKELTY

COEOEEZMES & 7 7 A NVERIEINY 7 71255 Python Y —Ra— F2ETTEX I, K Darlies
DDA R TYVRETZILIETERVTL & D,

IS DRBDW L D518 L TIEDRMEE S 22 T D 3, T % 25455C 513 Py_eval _input
¥ Py_file_input . Py_single_input T3, FMHALEOHAIZ NS 258 L TIAEBKDO®KRIZH D
9,

Note also that several of these functions take FILEx parameters. One particular issue which needs to be
handled carefully is that the FILE structure for different C libraries can be different and incompatible.
Under Windows (at least), it is possible for dynamically linked extensions to actually use different
libraries, so care should be taken that FILE* parameters are only passed to these functions if it is certain

that they were created by the same library that the Python runtime is using.

int Py_Main(int argc, wchar_t **argv)
FEHEL VR TV RDIZDDAAL > T 5 b, Python AR TR 75 LDEHI2ZhzHHATE
5XDICLTVWET, arge & argy 5182 C 70277 4D main() B (2—Fouasr—icit->T
wchar t ICEMEXNET) NEINL2DDL Fo K FACIRIERTARNETT, 51V A MPEEINS
AJREMED D 2 & WD RUICTER S 2 Z IFEETT, (L2 L. 518V A PR L TV 2 XXFHONEIZZE
HEINEVA), BOEIZA 2TV &2 (FIFM2 TR <) Hmic T LR 0 12, B THT L
72 EITE 11T, 51 R R HAIE LW Python a~ > R4 VXN RRo- FZ 212D %9,

Py_InspectFlag 2RE SN TVWARWVWIGE, RUHD SystemExit FIANFEAET 2. ZOBEKII 1
ZBRTDTIZRL TaER% exit 5 I LITKEDF TSN,

int Py_BytesMain(int arge, char **argv)

Similar to Py_Main () but argv is an array of bytes strings.
N— a v 3.8 THEM.

int PyRun_AnyFile (FILE *fp, const char *filename)
TELD PyRun_AnyFileEzFlags() @ closeit % 012, flags % NULL I\ L CHAL LA > 27 = —

AT,

int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
REED PyRun_AnyFileEzFlags() @ closeit % 0 IZ L CTHM{LL7zA > X7 = — X T,
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int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
NFED PyRun_AnyFileEzFlags () @ flags % NULL I U THH{LL/zA4 VX 7 = — R TT,

int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
fo BUFEHRTANA R (2 Y = AREKRANH 2 WVWIE Unix REHER) tEESTLNLT >
ANESRL TWBE5EE. PyRun_InteractiveLoop() DEZRL ET, ZHNUANDIEGE I,
PyRun_SimpleFile() DFERZIR L E T, filename 137 7 ANV AT LDLYA—T 4 V7 (sys.
getfilesystemencoding()) T7 2 — FEXNZE T, filename 23 NULL 251X, ZOBEIEI T 7 A L4
LT 2?7 BEWETD,

int PyRun_SimpleString(const char *command)
This is a simplified interface to PyRun_SimpleStringFlags() below, leaving the
PyCompilerFlags* argument set to NULL.

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)
__main__ EY 2 —)LDHT flags 2> T command & EN 5 Python V—Ra— REETLE
F, __main__ BELRFLELRVHERMFERINET, EFEERTOHREE 0 ZRL. S0P FEEL
HAER -1 ZRLET, T7-0H-oTh, HISMEMEELTTERED D FH A, flags DERIZOWT
. BB xT,

Py_InspectFlag D&E I NLTWARWEE, RIUHOD SystemExit BIADFAET 2 L. ZOBIEUI 1
ZRFTDTIERL LR % exit $2ZLITREDT TSN,

int PyRun_SimpleFile (FILE *fp, const char *filename)
RF2D PyRun_SimpleFileExzFlags() @ closeit % 0 12, flags % NULL (& L CHfli{b L7z 4 > &
7 I ""XVC\‘TO

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
NEED PyRun_SimpleFileExFlags () @ flags % NULL IZ L CHA{L L72f VX 7 = — R T,

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

Flags *flags)
PyRun_SimpleStringFlags () £MITWE T A, Python ¥ —RAa— K% XY NOXFIHTIERRAL

fo D BEAIABE T, filename X ZDT 7 A VDL TRIINIERS T, 774V ATLDIY
a—7 1 > 7 (sys.getfilesystemencoding()) T7 22— KFENFE T, closeit ICELZIRE LHE
¥, PyRun_ SimpleFileExFlags 2% R I HNIC7 7 A VEZEAU 3,

AIR: Windows Tld. fp 3 NA4 FVE— FTHIRETT (HlZ1X fopen(filename, "rb")), %
5 LEWEEE, Python 137K LF DR 27V 7 ZIELLZARWVTL & 5,

int PyRun_InteractiveOne (FILE *fp, const char *filename)
RELD PyRun_InteractiveOneFlags() @ flags % NULL \Z L CTHHHL L 724 > X7 2 — X T,

int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
RIEEH TN A ZZBEMN T 5T 7 7 4 M 6% —DaiAA A, flags ITHE> TFEITL £, sys.psl
¥ sys.ps2 ZffioC, 2—HFIX Ty T 2RRLET, filename 137 7 A VAT LADIT Y a—
74~ 7 (sys.getfilesystemencoding()) T7a— FEh %7,
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ADNBEFRZFITSINLL EIE 0 ZRLE T, PINDSRELLGER -1 ZRLET, X—RZL7—-D
%4 Python —#y LTHMF XN TWVWS errcode.h f Y IV — R 7 7 A VIZHBTTI—a— K%
IBLU %79, (Python.h I errcode.h A Y7L —FLEEA, o T, BDERGEIIZDOHEL >
N—RLAFNEZLRVI L ICHERLTLEIY, )

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

RELD PyRun_InteractiveLoopFlags() ® flags % NULL \Z U THALL/zA > X7 = — AT,

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)

FEEI TN A #5277 7 A A2 S EOF IET 2 T EHAAAEITLE T, sys.psi
¢ sys.ps2 Zflio T, 2—HFIXFar T+ 2RKRLET, filename 37 7 A VAT LDITY a—
7 4~ 7 (sys.getfilesystemencoding()) T7a— FEN k3, EOF IZET 5L 0 2RI, K
WL768082RL %7,

int (*Py0S_InputHook) (void)

char*

int func(void) W35 7 v b X4 TOREBADRA VEXDPFETEE T, ZOEEZ. Python DA
YERINVRERDOTaY TP EBT A FVRBIIED Z—IFALLDI—FDANEHFOLI IR/ &
WKEOHEINET, BRYEZEREINEST, 207 v 7% L#EEXT S Z 2 T, Python DY —Ra—F
DHT Modules/_tkinter.c o> TWA X5, A ¥YEX VXD urF o4 Ry -7
ERATEET,

(*Py0S_ReadlineFunctionPointer) (FILE * FILE * const char *)

char *func(FILE *stdin, FILE *stdout, char *prompt) &\ 5 7B b XA TOMEBAND KA
VEADRETE, T7ANVMOMEME LEETEIITA VXTIV RO Ty T MADANE 117720
FOET, ZOBIE. XFF prompt B3 NULL THRWIGEEX prompt ZH L. 52 SNT-EEEA
7 7 ANPEANE 1ITHiA FEROXFHNZIRT &0 EEDRFEINTOE T, FlZIX, readline
EYV2—MIIDT v 7 BRE LT, ITHREMEES X 7T HieMREZ IR L TV k5,

B D fEIX PyMem_RawMalloc() F721& PyMem RawRealloc() TXAEVHEMRLIZXFH]. Hi0ET
Z — M = 72 EI21E NULL THRIFUER D 8 A,

N—=Y a v 34 TEHE: RDYHEIZ PyMem_Malloc() X PyMem_Realloc() TIE 7 <.
PyMem_RawMalloc() £721% PyMem_RawRealloc() TXEVMERLZDdDTHRIFIUIZRD FHA,

struct _ node* PyParser_SimpleParseString(const char *str, int start)

LD PyParser_SimpleParseStringFlagsFilename() @ filename % NULL 2, flags % 0 12T
Bt L7t v 2 72— AT,

struct _ node* PyParser_SimpleParseStringFlags(const char *str, int start, int flags)

TRED PyParser SimpleParseStringFlagsFilename() @ filename % NULL 12 L CHH{LL /=4
\/& 7 I_XVC\‘@—O

struct _ node* PyParser_SimpleParseStringFlagsFilename (const char *str, const char *file-

name, int start, int flags)
B%h b — 2 ¥ start 2o T str & ¥N 5 Python Y —R 23— K% flags 5I1BUCHE- TR—RA L &

T FRINCFHERIAE/R I — R ATV = 7 P RAEN T 2D Z DR S e TEET, a—
R WA 2B 3l L R AU 5 R W EICRICL B £ 3, filename $7 7 ANV AT ALY a—
T4 V7 (sys.getfilesystemencoding()) T7a— FENFE T,
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struct _node* PyParser_SimpleParseFile (FILE *fp, const char *filename, int start)

NED PyRun_SimpleParseFileFlags() ® flags % 0 ICL CHAM{L L72f VX7 = — R T,

struct _node* PyParser_SimpleParseFileFlags(FILE *fp, const char *filename, int start,

int flags)
PyParser_SimpleParseStringFlagsFilename () WZEITWE$ A, Python Y —RXa—FEZXE

RDXXFHNTIER L fp D OFHRAIABE T, filename \ZFD T 7 A VDHFTTRITNZRD 8 A

PyObject* PyRun_String(const char *str, int start, PyObject *globals, PyObject *locals)
Return value: New reference. NaC®D PyRun_StringFlags () @ flags % NULL 2 L CHf{L L7z A
VRT 2 —RATT,

PyObject* PyRun_StringFlags(const char *str, int start, PyObject *globals, PyObject *locals,

PyCompilerFlags *flags)
Return value: New reference. 773 =2 b® globals & locals THREEN 22> 7F AT, av

RA T 757 flags BIXELTIRRET, str 12H 2 Python Y —Ra—FEEITLE T, globals 13EF
ETCRINERD EFRA; locals Z~wy ¥ rryaralzRELEA TV M oMThnER
Ao BIEK start 1XY —RAa—FER—XFTE57-DIHELNIZNEFB N -7 VERELE T,

a— F2FETLAMREZ Python #7227 P LTRLE T, $7E BISSHEAEL 7272513 NULL
ZIRLE T,

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

cals)
Return value: New reference. TF2® PyRun_FileExzFlags () @ closeit % 012U, flags % NULL IZ

LCHHLLA v &7 2 — AT,

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

ject *locals, int closeit)
Return value: New reference. NFL® PyRun_FileExFlags() @ flags % NULL (2 L CHHL L /=4

VERT x—RATT,

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

ject *locals, PyCompilerFlags *flags)
Return value: New reference. Nie® PyRun_FileEzFlags () @ closeit % 0 12 L THMLL7zA >~

5( 7 I"‘XTTQ

PyObject* PyRun_FileExFlags (FILE *fp, const char *filename, int start, PyObject *globals, Py-

Object *locals, int closeit, PyCompilerFlags *flags)
Return value: New reference. PyRun_StringFlags() & TWE §53, Python ¥ —ZAa— F% X

TVRNDOXFINTIERL fp DOFAAARE T, filename \ZZ DT 7 A VDHATTRIFTIIZ ST,
T 7 ANV AT LDLIYA—T 1 V7 (sys.getfilesystemencoding()) T7Fa— FXNET, L
closeit ZBIZF 5 ¥\ PyRun_FileEzFlags () DU ZRTHIZ7 7 AV ZFAU 3,

PyObject* Py_CompileString(const char *str, const char *filename, int start)
Return value: New reference. Ni®d Py_CompileStringFlags() @ flags % NULL I U CHA{L L
7:/]) \\/& 7 I'—XVC\\\@—O

PyObject* Py_CompileStringFlags (const char *str, const char *filename, int start, PyCompiler-
Flags *flags)
Return value: New reference. NiL® Py_CompileStringEzFlags () @ optimize % -1 1 L THHl

22 %3 E BRKELTY
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fbLicf V&R T7 2 — AT,

PyObject* Py_CompileStringObject (const char *str, PyObject *filename, int start, PyCompiler-

Flags *flags, int optimize)
Return value: New reference. str W@ Python Y —R2a—FEXX—2LTaryXfLL, 1Eb

Na—FATP2 7 bERLET, BB =2 VT start TXoTHZORET, Zhidar s
ANARER A — REHIR T 270125 Z £ B TE, Py_eval_input . Py_file_input % L <1
Py_single_input TH2ZNETT, filename THESINZ 7 7 A NZEFaA—FA TV =7 LT
b7dicffibit. P —ANy 7 H B WIiE SyntaxError fIS X v 2 —JIWCHTL 2A[8EEDL D D £
To A= FPBR—RTERPoTD AV A NTELDP 07D LA, THUI NULL 2R L £3,

B optimize X, 224 FOBRBILL ANV EZIEELET; -1, A Y2 S VXD 04 S>a>T
EZ2on 3D AUEREILLNVEERE T, FRNZLUE, 0 (BELZR L. __debug__ 13H),
1 (assert {ZHLD BRD 4L, __debug__ 13f%). 2 (docstring HHLD R 2 ) T,

N— a ¥ 3.4 TEM.

PyObject* Py_CompileStringExFlags (const char *str, const char *filename, int start, PyCompil-

erFlags *flags, int optimize)
Return value: New reference. Py_CompileStringObject () LITWE T, filename &7 7 4V

VAT LADLTYA—=T 4 ¥ T7A—F (os.fsdecode()) XA b XFFITT,
N— g ¥ 3.2 TEN.

PyObject* PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
Return value: New reference. PyEval_EvalCodeEx() D> Y TN A YR T 2 —RAT, a—FF+ 7
Yxr b, ra—oVERE a—AVERRZGEZIIID 5, o5 #icid NULL 2SI E T,

PyObject* PyEval_EvalCodeEx(PyObject *co, PyObject *globals, PyObject *locals, PyObject
*const *args, int argcount, PyObject *const *kws, int kwcount,
PyObject *const *defs, int defcount, PyObject *kwdefs, PyOb-

ject *closure)
Return value: New reference. 5-Z HNTFFEDRIE T, 2V A NWFEADIA— RATI =7 + %7

LET, ZOBRRIIIZO - ILEROEHEYLY, n—INVERDO~y ¥y 74727 b, 5I8OES.
F—TU—FeF 73V ME F—TU—FEASIBOTFT 73V MEOEEEYL, L0 -V v X T
THRENE T,

PyFrameObject
TL—LA T2 beRETZEDMELONEZ LTV 27 b CHEKR, 20D T 4 — Figw
DTHEHRIIEET,

PyObject* PyEval_EvalFrame (PyFrameObject *f)
Return value: New reference. FAT7 L — L% iHiiL £ 3, ZHAUX PyEval_EvalFrameEz () X5
53V TNIRAYRT 2= AT, RITHIMEDT2DDHDTT,

PyObject* PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
Return value: New reference. Python DA & —7 V) XD FER, BEFEMNZEKTS, ET7L—24
fRBEEMFONIza - FEF T 2 VEFITLET, N ba—FEBRIRL T, KRBEWRIGUTHECH
LZETLET, BID throwflag 51T AT TEE S, - L true B H, TSz RE
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SEFT, THUIT AL —KF 7T 27 D throw() XY v FTHHINET,

N—ay 34 TEH: 70774 THHANERS TETHRWZ L Z2RHFET 301/ X512, 20
BUZF ANy 77— ar28 L5122 D E L,

int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)
BEOFME 7 L —20D7 7 7 %ZELET, RILED true 2, KW LZS false ZIRL £7,

int Py_eval_input
BT T % Python KIEDBIGHFE S T, Py_CompileString () & —HEITHENE T,

int Py_file_input
T7ANDZVEMDY — 2 55AAETN XD K IZH T % Python ik DB H T
Py_CompileString() & —#IZHWVWE T, ZHARFITEEDOEZX D Python Y —RXa—F%xar,4
LT B ERHSFEHETT,

int Py_single_input
B—DZN$ % Python XIED B4R E T, Py_CompileString () ¥ —#IC@HWE T, TAUINEE
RDA VR TYVEZN—T DD ETT,

struct PyCompilerFlags
AYRA T T 7R PNDTELDODHERTS, a—F2ar {32320 05E, ZOMEks?
int flags L LCHEINET, 3— F2FEITT 2551213 PyCompilerFlags *flags & LTHEZN
F¥, ZOHPAE, from __future__ import ¥ flags DNBEREHETEE T,

PyCompilerFlags *flags %% NULL D&, cf_flags 13 0 ¥ L THbN, from __future _
import 1T & 2 AH M XN F T,

int cf_flags
AVRATT 5T,

int cf_feature_version

cf _feature wversion is the minor Python version. It should be initialized to PY_MINOR_VERSION.
The field is ignored by default, it is used if and only if PyCF_ONLY_AST flag is set in ¢f flags.
N—=Ya Yy 3.8 TEH: Added cf feature version field.

int CO_FUTURE_DIVISION
ZOEY b flags ity b2, BREBET /13 PEP 238 12Xk 2% TEOFRRE (true division)
LLTRbIET,

24 %3 E BRKELTY
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ZOfio~w1id Python 7 7Y =227 vV OBRAY > P2 EHT 201 libET,

void Py_INCREF (PyObject *o0)
FTT2I b o TNFTEZBHRAV Y v e—OWR LET, A7V 27 b NULL TH o TIWITF EH
Ao FHH NULL TLERWEEEDEF TR\ 51E, Py XINCREF() %ffio T 72 &\,

void Py_XINCREF ( PyObject *o)
AT b o ITNTEZBRAT Y I —DOHEPLET, A7V P NULL TH-oTDH XL, 20D
LBE~ 73 Mo ELERXEE A

void Py_DECREF ( PyObject *0)
ATzt o RNTEZZRAV Y I 2—2EO6LET, £ 7Y =22 A NULL THo TUIWITEE
Ao ZD NULL TRV EHEEIRF TR WA SIE, Py_XDECREF() 2{H-TLEX W, ATV b
BRI, A 7Y =27 FORDAEY BEHEBIE (NULL TH - TidE5720) BEINR X5,

ZBE: (FIZIE __del__ O XYY REDBDI IR VAR VAMRAEY RN NIz E12) XE
) fRABEEUIERE D Python 2 — REMUEHT IR TEE T, 2D &S KRa— R TRHNIMRE
LERAN, EfTENza— FIZTRTD Python 20— SAEHBICHBEICZ 72X TEET, 2
NDENET B DI, Py_DECREF() B EIND X DFITIE, 7'a— <\ VEHH) SEERRER Y
ARZTIO 2 b —BLRBIIHERETHE2L2 VWS TT, FIZIE, VAMLOEATV
7 bRHIBRT 22— RIEHIBRT 24 7Y 27 bAOSRE—-RZHICar—L, VAR M7 —XHiE
BEH L. Zhb o —REEBIIH LT Py_DECREF() ZHUHTRETT,

void Py_XDECREF ( PyObject *o0)
AT b o NDBRATV Y I E—OROLET, A7V MINULL THIHREVERAN, £0
BE~ 73O ELERXE A, TOLANOELE, FRIE Py_DECREF() AU TT, £/, HE
TREZELBFRLTT,

void Py_CLEAR(PyObject *o)
0 DBBAT VI EROLLET, A7V 27 MINULL TH &L, FOHEIO 7 m (bt nER
Ao 7Y 227 b NULL TR, 5I%0% NULL IZ U7z Py_DECREF() Y [AUsIRED L L ET,
O3 —REREZH- T, BRIV Y2727V X Y MTBHIICTIER NULL Ity FLTL R
% DT, Py_DECREF() 5 ¥ T OEEEGKICLELSTTAET,
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HR=TaLrya VAIGEBRENAAREEDOH B3I T2 7 FOBBAT L FDF 7YX FRITS
12k, 2o~x27ue®2fE5008 K0Tl & 5,

LIFDR%: Py_IncRef (PyObject *o), Py_DecRef (PyObject *o), l&. EITHRDEIHYR Python HeiAA
THELNZER T, ZhsDBBuEFNZN Py XINCREF() B XU Py _XDECREF() % T2 AH— 1+ L=/
[ R G

TNoBE# <~ a: _Py_Dealloc(), Py_ForgetReference(), Py_NewReference() &, 4 ¥ &7V X
DAT7DONFIZBVWTOAMEHT2/2DDb DTS, £/ FB—rULEE _Py_RefTotal HFRETT,
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s anE

COFETHHAT 2% 25 . Python OFISN DI PLFISNDEHATE S L5127 D $3, Python Ol
NUFEDEARZ WL HBRT 2 Z e BRYITE, HilSHIE POSIX errno ZHUTe Bl aELZ R L £ 35
FELEHRFTRIHFLVISI—D (AL y FED) 20 —NLRA I r =250 £3, FITITHENLEE
BWIFLAYD CAPI B ZhE 7 V7 LEBAD, KRELALL 21237 —DRRZRTDICHE
LET, 1ZAYD CAPI BIUZZ S —A 2 =& bR, @EIEBABDSEA V2 Z2RT LIk T
BEIE NULL TH D, BB ERERTHEE -1 T3, (fl4h: PyArg_* () BIBUIFATICHRII Lz L &1
1 ZRL, KLz Z20 ZRLET).

BRI, =7 —A4 7 =&, fINOBL, FINOME, bL—ANY 7T +D3DDATI =S
FRA VR THERINE T, ZNHDRAL Y RIFZENTDH, HEINRWIEAIE NULL 122D 2 F35 (271,
W O2DOMAEDOREEILIATE D, HIZE, BISLORIA NULL O%EIE. P L —A Ny Z713JE NULL @
iz b £€A)

B 2 BRI U 7B W ORI L 727212, Z OB K L 2 e oisne &, —RINICT
T A VI —RERELEEA, MO LEBEEDA T TICRELTVE S, =7 —2LHELTHNZZ V7
TEh VR (AT 27 MBRELBAEVEIDIATDOL I %R) ZNDBFROEAKZY Y —ZABWD R
TFRICRZ22PDED 2T BERD D £5, =7 —20HT 2% iz L O HuE, Hlichid 5
NETE HDERA, T7-DEDIEIHER, TI7—DPRESNTVL EFFHLITICHISE S Z b
KUITF, T7—UHEINTORWEE LRI TEIEZ SN TV A Python/C APIDE 57«
IO LIFEM L 728 DB E» R WATREMED D D AARRTETRIT 200 LALEE Ao

AR =7 —#AlFIE sys.exc_info() OFER TEHD FH A, =7 Al FIZELZHE I TORVHA
(Lo TERERHLET) ITHBLTVSDIIH L. sys.exc_info() DFGFRIZIHIE S N7 DB 2K
LEF (LEdoTh 5 EHBLELA).
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51 HAheoV7

void PyErr_Clear ()
T34V —RE VT LET, TI7—A VI —XPRESINTVRVALIE, FIREHD %
A,

void PyErr_PrintEx(int set_sys_last_wvars)
BHED L — ANy Z % sys.stderr WL, 573 —A VI r—R%E7V7LET, 2L, =7—
73 SystemExit THBIHBEMRWVT TT, ZDHAE. FL—ANy ZEH ST, Python Fat
A3 SystemExit f Y ARV ATHRESINLLI —a—-FTHRTLET,

I — A UIPT—EPREINTWVWE L ZIZ 12, ZoBEBEFRHLTLEXW, ZAbBDEE.
Bmier s —%5|%EZZ3TL & S!

set_sys last_vars DIEL B THIUIR, sys.last_type, sys.last_value, sys.last_traceback &
Bs, FRENBHNDEA T fH, P L—2ANY 7 ZRAZIUIRKMESNE T,

void PyErr_Print ()
PyErr_PrintEx(1) O A Y7 A TY,

void PyErr_WriteUnraisable (PyObject *obj)
BLEDHIAL . 0bj 518UT sys.unraisablehook() ZFEUH L %75,

PINDRE STV EHA BT IBEBRECHIN 2 REZ R L P TERNE ZIZ, 20— T +1
V7 A BRIEEE X v —I% sys.stderr "NHH L E T, BRI BIFD __del _ (O XV v FTH
Bl &b Ed,

FREZELNRVHINPEEZZa Y TF AP ZIELURTE—D5 8 obj THEELITIEENE T, A6
RIGENE. obj D repr XFFIDEEX v —JWICHNENET,

COBBEMNUH T 2i2iE, sty PSR TORITAEZRD $2 A

5.2 FINDEH

UToBEEBIZ, MEDAL Y FOZI—A VI —ROFEEMMBILET, FAEED=D, 2o 0B
K ODE, return XTHIFHTE 2 X 5ITHIZ NULL KA VY EZZ2RLET,

void PyErr_SetString(PyObject *type, const char *message)
B —A VI T —RERET H-DDRS —~RNBITIETT, B—5BEHNDOREZREEL %
T, WHIIEHEFSND—D, Bl 21X PyExc_RuntimeError T, ZDHWA v > M EENX & %048
EHHERFA, FEEIBIEZI—RAX v —I T, 'utf-8' »H7a—FEINET,

void PyErr_Set0bject (PyObject *type, PyObject *value)
Z OBIBUZ PyErr_SetString ) WZBITWE$23 FlIHD 7 fH (value)” & L THEED Python * 7
P MVREETHIENTEET,

PyObject* PyErr_Format (PyObject *exception, const char *format, ...)
Return value: Always NULL. ZDB$IZL S —4 P —X%HREL NULL 2K L £7, exception
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& Python fil#4 27 5 A TH 2 XNETT, format L LEDSIFIETT —X vt —I%EZTHDDHDT,
PyUnicode_FromFormat () D53 B UEKEZR > TWE T, format & ASCII =>a— FXhX
FHITT,

PyObject* PyErr_FormatV(PyObject *exception, const char *format, va_ list vargs)
Return value: Always NULL. PyErr_Format () 2RIUTTA, AIARSIEDRDHDIC va_list 5K
ZRITHD %5,

N—3 g v 3.5 TEM.

void PyErr_SetNone (PyObject *type)
Z X PyErr_SetObject (type, Py_None) ZHMEL 72 DTT,

int PyErr_BadArgument ()
Z U PyErr_SetString (PyExc_TypeError, message) &M L7z DT, Z I T message 134
HABBEBRERF M TIHTHENZ WS Ze 2R LTVET, TICHEHTHAT 272000
T3,

PyObject* PyErr_NoMemory ()
Return value: Always NULL. Z 3% PyErr_SetNone (PyExc_MemoryError) ZEHME L 7= DT,
NULL 23 BL E3, LMo T, XEBVARREKE-72E, A7V =227 MEID Y THEII return
PyErr_NoMemory(); £ &H TN TEX T,

PyObject* PyErr_SetFromErrno (PyObject *type)

Return value: Always NULL. C 24 77 VAP TS —%1BL T C £ errno ZREL L
2, ZREFINEREXE 21 DITERRER TS, F—ERDPBH errno [HT. H_EHRD
(strerror () HEOLNZ) MIET I LI —X v —ITHE3XTIVATI 27 PR LET, 1
6. PyErr_SetObject(type, object) WS L %9, Unix Tld. errno fH2Y EINTR TH2 ¥
X, TROBEDAENI AT LIA—NERLTVWB X, T PyErr_CheckSignals() &N
ML, ZODLT A I =X eRELLLGEERESNEFICLTEEET, BBIIHEIC NULL
ZRLET, LEdoT, AT LIA—ARLI -2 BLELE SRATLa—1D T v -
return PyErr_SetFromErrno(type); £ HL Z B TEE T,

PyObject* PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameQb-

ject)
Return value: Always NULL. PyErr_SetFromErrno () 2L TWE T2, filenameObject 7% NULL

TRWESIZ, type DAVA I 7 RIZHE =GR LTETEVIIZIZEVNEMENTVET,
0SError BISDIHETIE. filenameObject D3I A ¥ A Z 2 2D filename BIEZERT 5 DITED
NnEI,

PyObject* PyErr_SetFromErrnoWithFilenameObjects (PyObject *type, PyObject *filenameOb-

ject, PyObject *filenameObject2)
Return value: Always NULL. PyErr_SetFromErrnolithFilenameObject () WITETHMN, 774

N2 %E 2 OB EBMNER L2 SN EEH T 22012, 22O0BHD 7 7 ANVEBF TV 27 M ERT
Hh %3,

N— g v 3.4 TEM.

PyObject* PyErr_SetFromErrnoWithFilename ( PyObject *type, const char *filename)
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Return value: Always NULL. PyErr_SetFromErrnolithFilenameObject () WZTWE T, 77
ANHE C XFHe LTEZONE T, filename 37 7 ANV AT LADITYA—F 4 V7 (os.
fsdecode()) TFa— FENE T,

PyObject* PyErr_SetFromWindowsErr (int derr)

Return value: Always NULL. Z X WindowsError A X ¥ 2 =D EHMLEHK TS, 0
ierr £ ¥ b IKMOHINHE, GetlastError() MR FT =7 —a— FBAR D IEbRE T, derr
H BWIE GetLastError() ko THEZHNBZ LT —a— FD Windows HHOFHAZE D T 728
12, Win32 BI%( FormatMessage() ZFFUH L %9, 2O b, H—HERD derr HTH BEEH
(FormatMessage() 22B185641%) WMIETE2L T — X vt —ITHEXTNA TS =7 bR L %
3, % LT, PyErr_SetObject (PyExc_WindowsError, object) #FEUH L 3, ZDBEEIIHEIC
NULL 2B L £,

M e]RE 2 BR5: Windows o

PyObject* PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
Return value: Always NULL. PyErr_SetFromiindowsErr () WAL TWE A, EH T 264 0% %
fES 25 EMENATVE T,

B RE 22 B335 Windows o

PyObject* PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObject () 2l TV ¥k 3
M, 77 ANEBE CXFHE LTEZLNET, filename X7 7 ANV AT LDy aA—F 4 V7
(os.fsdecode()) TFa—FINET,

FIF AT E 2 BRE%: Windows o

PyObject* PyErr_SetExcFromWindowsErrWithFilenameObject (PyObject *type, int ierr, PyOb-

ject *filename)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObject () Il TV 3

M, EHTIHNOTEIEE T 2518 BMENTHET,
FIFTRE 2R BRER: Windows

PyObject* PyErr_SetExcFromWindowsErrWithFilenameObjects (PyObject *type, int ierr, PyOb-
ject *filename, PyObject *file-

nameg2)
Return value: Always NULL. PyErr_SetEzcFromWindowsErriithFilename0bject () IZBITE S

M, 2O0HD 7 7 A NVHA T 27 NEZITED £5,
M e]RE 2 BR1%: Windows o
N— g v 3.4 TEM.

PyObject* PyErr_SetExcFromWindowsErrWithFilename (PyObject  *type, int derr, const

char *filename)
Return value: Always NULL. PyErr_SetFromWindowsErriithFilename () WZBITWE 325, 2EH

T 3BINDRHRE T B 5B E N TVE T,

FIFHFTRE 22 BR3%: Windows ,
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PyObject* PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
Return value: Always NULL. ImportError % fHBIZEM § 5 720 DB TS, msg 1ZHISHDX v £ —
DXEFHNE LTy bENE T, name & path X¥H 5D NULL IZLT&L L, ZNZ N ImportError
@ name J&M Y path @B LTy FENET,

N— g v 3.3 TEM.

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col offset)
BEOHSND 7 7 4, 7. A7y FOEHRE Ly FLET, BEOHISD SyntaxError TRV
Bl BINERRT 20 72 AT 453, BlH4D SyntaxError TH2 L EZX 2 X5 IEEZEMLUE T,

N— g v 3.4 TEM.

void PyErr_SyntaxLocationEx (const char *filename, int lineno, int col offset)
PyErr_SyntazLocationObject () LEITWETH, filename 37 7 AN AT LDIZYA—T 4 ¥
7 T7a— K&z (os.fsdecode()) N4 M XFFITT,

N—a v 3.2 Tl

void PyErr_SyntaxLocation(const char *filename, int lineno)
PyErr_SyntazLocationEz() EITWE T, col offset 5IBDFRESINTVET,

void PyErr_BadInternalCall()
PyErr_SetString(PyExc_SystemError, message) ZEHM L7z DTT, T T message lFNHERH
fE (B 21X, Python/C API B%L) B ARIERGIEE L IO HEINE WS T8 ZRLTWVWES, &
KHETHERT 272008 DTY,

5.3

34

y= =
[=]

UToR#zMw, C a—- FTREELEEZIME L X3, Python @ warnings %91——/1x“62}ﬁ'ﬁéﬂfh\é
FIEDOBEE X TET, L OBEBITEFEEEX vt —I % sys.stderr NHALE T, 2—90%E
ELT—AEETLLIIHEET S TE, TOHEEE. BRIANEERLET, & 1%%75)%0!33
D7D Z DEBDHINZ RN T2 WS T AVRBRET, HISLEE SR VGEIZREYEIZ 0 T, #l
ADEHEINHGEIZ -1 T, (BEX vy —IERBH T 20, BLEZOHSOEKE A 212D
WTIFHI T E S8 A; CHERENNRSDTT, ) fsrEH S hiGE. O Lot ofiIs Lt z
TOET (B, FRLTWSRIC U Py_DECREF() 21T\, =7 —fEZERLET),

int PyErr_WarnEx (PyObject *category, const char *message, Py_ ssize_t stack_level)
BEX -V EFITUET, category 51BUIESE D73V (LT EZR) 2 F721% NULL T. message
5180% UTF-8 =¥ a— FEN7=XFHNTT, stacklevel 1ZARY 7 7L — LD ERTIEDE
T BEEZDREX Yy 77V —LDHDEITLTWAITHIrLRITEINE T, stacklevel 25 1 72k
PyErr_WarnEz () ZWM-OH L TW2EEN, 2 72 20 LoD Warning DFRITITIZR D £3,

% 7 3V 13 PyExc_Warning O% 77 5 XA TRITNIER D £4¥ A, PyExc_Warning 13
PyExc_Exception O% 727 5 XT3, 77 4N bDEEH 73 VI PyExc_RuntimeWarning T
F, fFHED Python & A 72 Vi3, BEEZHT I THAMDFIEINLTVWE 70— VAL L
THHATRET 3

5.3.
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BEZaY M —T3D0BMICOVWTI, varnings EV 2 — LD FFaXyF—yarravw
YEIAY - FFaXrT—rard -WATTarEBRLTIEIV, EEaYy tr—10kDo
CAPIIZH D £E A

PyObject* PyErr_SetImportErrorSubclass (PyObject  *exception, PyObject *msg, PyOb-

ject *name, PyObject *path)
Return value: Always NULL. PyErr_SetImportError() & X ITWE T, ZOBEBIIEHT 2

st & LT, ImportError D% 77 7 RZEETEE T,

N— ar 3.6 TEM.

*,

int PyErr_WarnExplicitObject (PyObject *category, PyObject *message, PyObject *filename,

int lineno, PyObject *module, PyObject *registry)
TRTCOEEDBUZHRMCHIE L 72BEX vy —Y%2H L3, 24U Python B warnings.

warn_explicit () DEZMIRT v 8T, SHIERERZICIIZEH6E2ZRL TSIV, £ I
XN TWET 7 4L b DR ER 272012, module ¥ registry 5180 NULL IZBRET S Z 2N TE
£7,

N—a v 3.4 Tl

int PyErr_WarnExplicit (PyObject *category, const char *message, const char *filename,

int lineno, const char *module, PyObject *registry)
PyErr_WarnEzplicitObject () WTWE T, message £ module 75 UTF-8 =¥ a— FEh7=X

FHTHZ L ZAHDERD. filename &7 7 ANV AT LADLYA—F 4~ (0s.fsdecode()) TT
a—FENET,

int PyErr_WarnFormat ( PyObject *category, Py_ssize_t stack_level, const char *format, ...)
PyErr_WarnEx() W7z XS BBEETITN, EEXv - %2 74— v bT 20D
PyUnicode_FromFormat () L3, format i ASCII iIZt > a— KX NXFH|TT,

N—a v 3.2 Tl

int PyErr_ResourceWarning (PyObject *source, Py_ssize_t stack_level, const char *format, ...)
PyErr_WarnFormat () Wl 7z BA¥T F 25, category & ResourceWarning 272 D. source &
warnings.WarningMessage () ICJEXNE T,

N—a v 3.6 TEM.

54 I5—A I Tr—20BVEHE

PyObject* PyErr_0Occurred ()
Return value: Borrowed reference. T5—A Y I 7 —APHFEZINTVWELTAMLET, REZN
TWLWaHEE. BISD B (PyErr_Setx() BAID—D2H 2 & PyErr_Restore() ~Dixd H LWV
CHLICHT 28 —518) 2IBLE T, REINTORWEEIE NULL 2R L ET, HR7ZIIEED EA
DBBEF> TVWERADT, ZHUZ Py_DECREF() 3T 3REEH D TH A,

AR REhEZREOHNLHEBRLEVWTLSZE Y, Zofbbiz, FIZRT
PyErr ExceptionMatches() Z{fio T XV, (HEIEFFHHICERTATL LS, BERS, f
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ME 7 FATERLKA VAR A LWL, HEWE, 77 RN DGE TN 261509
TY T A LEVHSTT, )

int PyErr_ExceptionMatches (PyObject *exc)

PyErr_GivenExceptionMatches (PyErr_Occurred(), exc) & [E U, FINNEBICREI NI &
W2, ThEREOHEIRETT, IR REL TRV AERSIE XEV 77 RERNPEE 5T
L&d,

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)

BIst given 25 exc DRINEEEET2HBWCEZRLE T, exc I FAA T =7 v THIHE
given BH T FADA VARV ATH DL ZWZEEZRELET, exc DX TIVDEGEIZ. XTI NIH 3B
(BLUOZOH TR T IMCHRINICH 2) TRTOFIENEE T 20RO ET,

void PyErr_Fetch(PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)

I A I =27 RLAZET=ZDOOZHOPAMO ML ET, T7—A VI T —XHIREEH
TVWRWEEIZ, =03 RTOLEHE%Z NULL KERELE T, TI7—A4 VI r—ERREZINTVIHE
W27V 7EN BRZFMOHEINZNZhDOL TV 27 v ANOBREROZ IR D T, Bt T
P27 M NULL THRWE ETEX X, ZOEX L —ZANy 2747 P27 MENULL 20b LALER A,

AR EE. COBBIEININEHEIRT AHBEDDHDZa—FP, TI7—A 0P r— Xz —RITREFEL
THEILTIHEDDH 23— FTOAENE T,

{
PyObject #*type, *value, *traceback;
PyErr_Fetch(&type, &value, &traceback);

/* ... code that might produce other errors ... */

PyErr_Restore(type, value, traceback);

void PyErr_Restore (PyObject *type, PyObject *value, PyObject *traceback)

EODATI 2 PO IT A VTV T—RERELET, T —A VI —XRFTTITRESIN T
B2H,EE. BNV T ENET, ATV A NULL BB, 57— A VI r—Enr ) 7ENE
$ . NULL @ type &3F NULL @ value & % W3 traceback Z# L TlE3WIT £ Ao, BISDH (type) 1
7 I ATHBNETT, WHLHINDR (type) H 2 WIME (value) ZHEL TIWITEEA, (ZTNHD
HAIZRE S BTN B WHBEOFRRE 22 TL x5, ) ZOMCHLIEZAZAOA TS =2 b
NOZWEMDRE LS HRLZEIFCH LOENCENEND L TV = 7 PADSZ £ 772107 U7z
LRVOTHD, FLMUIHLOKIIEDIEIRINLOBHER > TVERA, (ZHEEREL TV
WIEIE. ZOBEF > TRV ITERA, FRELTEEET, )

AR: d@E. OB —A VI —XE—FNCRFLIELT 2R EDH D a3 — R TOAHV
FF, HEDLZ T —A4 VIO 7 —XEAR-FT % 720DI21E PyErr_Fetch() 2o TL 72\,

5.4.
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void PyErr_NormalizeException(PyObject**exc, PyObject™*val, PyObject**th)

HBHRMTIE. LD PyErr_Fetch () PR THIE " ERL XA TRV AJEELH D £, O F
D, *exc 37 FAX T I =2 b2p xval BRI Y T ADA VAR Y ATIFRVEWIEIKRTY, Z
DI ZFD IS RIGEBICEFD I T A% A VAR VAT 3201 fibE T, ZOENT TIZIEHL
SNTWVWAEERAIbEZETA, BEERIEIR 7+ —< A 2WETL-DICEEINTVET,

AR OBBUIHISMEICEEERNIC __traceback__ JBHEZHRE LEEA . ML —ANy 7 2EYNC
RET BB D 5581F. ROBIMD 2 — FRPBETT:

if (tb != NULL) {
PyException_SetTraceback(val, tb);
}

void PyErr_GetExcInfo (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)

sys.exc_info() THRLNZHIMEREZIIFL T, X BUCHER - I 2SI 2 30T, #
FWCEH I NZHIANDSIRIEIFF > TVhERA, FILWVWI DDA T 27 FADSHERLETH, Z
DOFZIE NULL 235 205 LNERA. ZOBBUIZHIMEROIREZZE L EF A,

AR CofEuE. EEERAINERS a - FTRHEHINERA. EHICES & ZRUIBISDIRER
—RHNCRIE L. TR SRBEN D 23— FTHHT 2N TERT, HINOREZITICET, v L
&7 V73 %12id PyErr_SetEzcInfo() %o TLEE W,

N— a v 3.3 TEM.

void PyErr_SetExcInfo (PyObject *type, PyObject *value, PyObject *traceback)

sys.exc_info() THEOLNLHIMEREREL $F, Zud BUCHER AN 2SI 25 DT, #
TR SN HNANDOBIRIIF > TV ER A, TOBKIIEIEANOSREBAET, FISOREL Y
V7 L70WBEIE. 3 DR TO58IZ NULL 2 L TL 23 W, 3 D5 DOV TO— AL AN,
PyErr_Restore() ZZML TV,

AR CoBBE. BEEASNEHS a - FTIRFEHIMETA. EMEICES &, ZEBISoIRE
—IRINCRFE L, TTICRETHENH 22— N THAT 222 TEET, INORELZEIGT 5113
PyErr_GetEzcInfo() Zffio T I\,

N—a v 3.3 TEM.
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55 TFINVEDVY

int PyErr_CheckSignals()
Z OBBUE Python O 7 F NNy 2D e DT3B TEET, Y7 FABZOTatr~AE LR
72 EIMF v L, ZIORBIEMNIETESTFANY FIZRIH L E T, signal EY 2 —LAH
FR= P ENTVWBREHEEIX. 24U Python TEPNZS T FANY RS EZREHEET, TXXTDH
A, SIGINT D7 7 4L h DFNRIX KeyboardInterrupt A 2 FEXE 2 2 TT, HIAIFEL
BB, oA VO —ZpFEIN, B -1 BIRLET, 25 TCRITIE. BB o 2RLE
To TT—A VT —DBLURNCREINTVEHEE., TRV 7EINZDE I Db SR,

void PyErr_SetInterrupt()
SIGINT ¥ 7 FADEFELLIREZS I 21— P LE T, RIZ PyErr_CheckSignals () DFEINTz &
%, SIGINT F® Python O 7 F ANy R IBPHIHINET,

SIGINT 2% Python (Xl X725 - 7z (signal.SIG_DFL ¥ /zi% signal.SIG_IGN ICFE SN TW
72) A, ZoOBEITD LER A

int PySignal_SetWakeupFd (int fd)
CDa—74 V74 BE TPV ERIMoT B T FABSENL P LTEZRALT 74
N TEIBELE T, fd X/ >7ay o7 ThrINEIRD 28A, ZOBEEZ. 1 D07 7 4L
b TR L £7,

i -1 2T, COWBELZEMCLET; ZhADLFIKRETT, ZoBE%IE Python ® signal.
set_wakeup_fd() YFEIFTIN, YARIZI—F v 7 bITVERA, fd 3EMER T 7 4 ViR FT
HHENETY, ZOBBIEIXAA VALY FALDAFUHEINZIRETT,

N—Yar 3.5 TEHE: Windows T. ZOBEEBIZY 7y AV EAESR—IFTB L5 DELS,

5.6 IO S

PyObject* PyErr_NewException(const char *name, PyObject *base, PyObject *dict)
Return value: New reference. DL —7 4V 7 4 BABUIIF L WHISN 2 5 A ZER L TIEL £,
name 58UIH L WHIADHAFT, module.classname JERD C XFEHITRIFIUIER SR, base &
dict 5IE0LEE NULL TT, ZHEITRTOHNDD DL — 1+, #lAIAAH Exception (C Tld
PyExc_Exception & LCT7 7t AWRE) ZN— b LTIRELZLZ FRAA TV 27 P RIERL £F,

WL\ 220D __module__ BN name 5IBOHTFEE T (BRED Fy FET) IKRESH, 77 R%
B (RED Ry bOR) KEHESINE T, base 5IBUIRDD D=7 FRAEIEET 372D
FRET; DDV ITRATH, VIRADXRTNTHMHNERA, dict 5I8BUIT 7 RAEKE XY v FOFF
BERIEET 272D 2 5,

PyObject* PyErr_NewExceptionWithDoc (const char *name, const char *doc, PyObject *base, Py-

Object *dict)
Return value: New reference. PyErr_NewEzception() ZIXIER U TI A, HLWHA Y T Rz fijH

12 docstring ZXETE £ T, doc 75 NULL THEWESE., ZhbHIs 27 5 2D docstring 127D £5,

N—a ¥ 3.2 TEM.
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5.7 ATz ok

PyObject* PyException_GetTraceback(PyObject *er)
Return value: New reference. Python T __traceback__ BWNSL7 72X T&E 25D LML, filst
IZBE9 % traceback O LWESRZIREL 3, BIRT 2 traceback 2V EIX. NULL ZiR L £ 3,

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
ZDFIAHZEI T % traceback 12 th 2ty FLET, 7V 7T %12 Py_None ZHH L TL7Z& W,

PyObject* PyException_GetContext (PyObject *ex)
Return value: New reference. Python T __context__ @MN S 7 272X T&E235DEL. HlFhC
B32ar7FAb (ex PEHEINL ZIWHEL TOEFIDFISNA VA XV R) DFILWESIREZIRL
9, BRI 2307 F R PHAMNEEIL NULL ZIRL £,

void PyException_SetContext (PyObject *ex, PyObject *ctx)
BISMCEIT 2 a7 XA MZ etz 2y PLET, 7V 79 2ITE NULL ZEHL TS W, cle 23
BISA AR AP S D EHEPDZEF 2 v Z7IIMTONERA, ZHUX ctr NOBREEAE T,

PyObject* PyException_GetCause (PyObject *ex)
Return value: New reference. Python T __cause__ EBMNL7 7€ ATE23dDFEUL., FlAcE
5K (raise ... from ... IZXko Ty FEN3HIHA Y ZAX A, B L <IE None) DFr LW
ZIERL£T,

void PyException_SetCause (PyObject *ex, PyObject *cause)
FISMZBERS 2 JRANS cause 2y FLET, 7V 73 5IE NULL ZHEHL T ZE W, cause 23
A YRR AP None DEL LN TH 2B Z e ZlEPD BT = v Z7IITObHERA, THII cause N
DR BALET,

Z DREEIC & - THEBRINIC __suppress_context__ IZ True 2t v F XN 5,

5.8 Unicode fIAA T ok

T oBEIE C E785 S Unicode BN ZE- 7= DEBIELZZD T 27-DIFHLET,

PyObject* PyUnicodeDecodeError_Create(const  char *encoding, const  char *0b-
ject, Py_ssize_t length, Py_ssize_t start,

Py_ssize_t end, const char *reason)
Return wvalue: New reference.  encoding, object, length, start, end, reason B % b - 7=

UnicodeDecodeError + 7Y = 7 b Z{EM L £ 3, encoding B X U reason & UTF-8 =¥ a2 —
R &N FFHITT,

PyObject* PyUnicodeEncodeError_Create(const char *encoding, const Py UNICODE *ob-
ject, Py_ssize_t length, Py_ssize t start,

Py_ssize_t end, const char *reason)
Return wvalue: New reference.  encoding, object, length, start, end, reason J&VE% o 7=

UnicodeEncodeError 4 72 =7 b Z{EM L 3, encoding B & reason 1 UTF-8 = a—
F &7 FHNITT,
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N— g v 3.3 TR 3.11

Py_UNICODE is deprecated since Python 3.3. Please migrate to
PyObject_CallFunction(PyExc_UnicodeEncodeError, "sOnns", ...).

PyObject® PyUnicodeTranslateError_Create(const Py UNICODE *object, Py_ssize_t length,
Py_ssize_t start, Py_ssize t end, const

char *reason)

Return walue:  New reference. object, length, start, end, reason J& £ & ¥ o 7=
UnicodeTranslateError 7Y =7 P Z{EM L £ 3, reason & UTF-8 =¥ a2 — F I XF
HIT3,

N— a v 3.3 TIEHESE: 3.11

Py_UNICODE is deprecated since Python 3.3. Please migrate to
PyObject_CallFunction(PyExc_UnicodeTranslateError, "Onns", ...).

PyObject* PyUnicodeDecodeError_GetEncoding (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetEncoding (PyObject *exc)
Return value: New reference. 52 6NBINF 7T =7 + D encoding BIHEZIEL %3,

PyObject* PyUnicodeDecodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeTranslateError_GetObject (PyObject *exc)
Return value: New reference. 52 HN7MHINA TP =7 b D object BIEERL 3,

int PyUnicodeDecodeError_GetStart (PyObject *exc, Py_ssize t *start)

int PyUnicodeEncodeError_GetStart (PyObject *exc, Py ssize t *start)

int PyUnicodeTranslateError_GetStart (PyObject *exc, Py_ssize t *start)
EENLBINA TS =7 b b start JEEZEUSF LT Fstart 1L £ 5, start 1$ NULL TH - T
BDE¥HA, LS 02, KBLESH -1 ZIRL T,

int PyUnicodeDecodeError_SetStart (PyObject *exc, Py ssize_t start)

int PyUnicodeEncodeError_SetStart (PyObject *exc, Py_ssize_t start)

int PyUnicodeTranslateError_SetStart (PyObject *exc, Py ssize t start)
BN BINA TS 27 v D start BMEE start ITRELET, BIL7es 0 2, KBLES -1 &K
LE7,

int PyUnicodeDecodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeEncodeError_GetEnd (PyObject *exc, Py ssize t *end)

int PyUnicodeTranslateError_GetEnd(PyObject *exc, Py_ssize_t *end)
EENEHNLT T2 b5 end BEZBIGFL T *end WAL £ 3, end 1& NULL TH - Tidk
DERA, BIILES 02, KLES -1 ZIRLET,

int PyUnicodeDecodeError_SetEnd(PyObject *exc, Py_ssize_t end)

int PyUnicodeEncodeError_SetEnd(PyObject *exc, Py_ssize t end)

int PyUnicodeTranslateError_SetEnd(PyObject *exc, Py_ssize_t end)
BENHNA TS 27 2D end BT end ITRELE T, BIILAS 0 %, KRBLES -1 2L
9,
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PyObject* PyUnicodeDecodeError_GetReason(PyObject *exc)
PyObject* PyUnicodeEncodeError_GetReason(PyObject *exc)
PyObject* PyUnicodeTranslateError_GetReason(PyObject *exc)
Return value: New reference. #EN/FINA 7T =7 F D reason BHEZIREL £3,

int PyUnicodeDecodeError_SetReason (PyObject *exc, const char *reason)

int PyUnicodeEncodeError_SetReason(PyObject *exc, const char *reason)

int PyUnicodeTranslateError_SetReason(PyObject *exc, const char *reason)
BEINZFIHNA T 2 +D reason 8% reason WCRELET, ML 0%, KBLES -1
ZIRL £,

5.9 BIrOEIE

I 2 00BIE C LNLVOFIRIFUH L2 ZRICFEITT 2 5E%, a7 EY 2 — WIBIRREY 2 -
WHRML 3, HRzfio/za— F23 Ld Python 2— K273 2D TIERWVWEE (Python 22—
FIEFROES 2 HEIINEIF L £9), Zho B8R EL D $73,

int Py_EnterRecursiveCall(const char *where)

CLNILOBRBEBHECHELZLEID ELTWEE ZAKHIZMNITE T,

USE_STACKCHECK ERINTWVWEIHE, OS DR Xy IR L —N=—Ta=2DL7hr5r%
Py0S_CheckStack() 2o TFzv 27 LEFT, dLA—N"N—78—LTWVW3% 5, MemoryError
Zty bLEBRTRWMERZERLET,

RIZZOBBEEROEBIZELTVWARAVWAEZF 2y 7L ET, EFRBCELTWIESEA
RecursionError #t v b LR TRWMEZRLE T, 5 TRVWEHEEEERERL T,

where & " in instance check" DX I BXFINZ LT, BIROEZDRIUIGEL /-2 2 TEHIN
% RecursionError DX vt —JICHEHIETE S XS ICITRETT,

void Py_LeaveRecursiveCall()
Py_EnterRecursiveCall() Z#& T &¥ £ 3, Py_EnterRecursiveCall() @ REIILT= MUHLIC
ML 1 EEXZRTAUIR D £8 A

AV TFRUCHL tp_repr ZWYNCEET 21213, FELBROUWHEBIRD bNE T, 2%y 7 ORI
Z. tp_repr KRB Z I 2701 TV 27 bR T BESRH D ET, RO 2 DO Z D
KREZAZICLE T, FEMIEZ., I 5id reprlib.recursive_repr() HFR C OEETT,

int Py_ReprEnter (PyObject *object)
TEERE 2 AT 5 7212, tp_repr DEIEDFLHTHIHL I,

ZOA T2 W DBNCAEIN b DR o256, ZOBRBIEORBEERLET, 205
tp_repr DEHEIL, FRERTIXFINA T 27 P ERIRETT, flZiE, dict A7 =7 ME
{...}YZRLET L, list A7V =27 MI [...] ZRLET,

HIREED FRIGEL5HE1E. ZOBBIIEOREZEL ST, ZOHE. tp_repr DERIT KL
2 NULL 21BN E T,
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ZHRLAN DA, BT R ZR L., tp_repr OEIEILEFE B HMHEZHEIFTHLEVER A,

void Py_ReprLeave (PyObject *object)
Py_ReprEnter() ZHTXHE T, 0 2R L7 Py_ReprEnter() OFFUH LIZX L 1 FIFEXA UL
ZhEEA,

5.10 FEFSN

All standard Python exceptions are available as global variables whose names are PyExc_ followed by the
Python exception name. These have the type PyObject+*; they are all class objects. For completeness,

here are all the variables:

C% Python % AR
PyExc_BaseException BaseException (1)
PyExc_Exception Exception (1)
PyExc_ArithmeticError ArithmeticError (1)
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError
PyExc_ChildProcessError ChildProcessError

PyExc_ConnectionAbortedError | ConnectionAbortedError

PyExc_ConnectionError ConnectionError

PyExc_ConnectionRefusedError | ConnectionRefusedError

PyExc_ConnectionResetError ConnectionResetError
PyExc_EOFError EOFError
PyExc_FileExistsError FileExistsError
PyExc_FileNotFoundError FileNotFoundError
PyExc_FloatingPointError FloatingPointError
PyExc_GeneratorExit GeneratorExit
PyExc_ImportError ImportError
PyExc_IndentationError IndentationError
PyExc_IndexError IndexError
PyExc_InterruptedError InterruptedError
PyExc_IsADirectoryError IsADirectoryError
PyExc_KeyError KeyError
PyExc_KeyboardInterrupt KeyboardInterrupt
PyExc_LookupError LookupError (1)
PyExc_MemoryError MemoryError
PyExc_ModuleNotFoundError ModuleNotFoundError

RDR—TIZH<
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R 1-RIOR—IH5DHKE

C% Python % AR
PyExc_NameError NameError
PyExc_NotADirectoryError NotADirectoryError

PyExc_NotImplementedError

NotImplementedError

PyExc_0SError

OSError

PyExc_0OverflowError

OverflowError

PyExc_PermissionError

PermissionError

PyExc_ProcessLookupError

ProcessLookupError

PyExc_RecursionError RecursionError
PyExc_ReferenceError ReferenceError (2)
PyExc_RuntimeError RuntimeError
PyExc_StopAsyncIteration StopAsyncIteration
PyExc_StopIlteration StopIteration
PyExc_SyntaxError SyntaxError
PyExc_SystemError SystemError
PyExc_SystemExit SystemExit
PyExc_TabError TabError
PyExc_TimeoutError TimeoutError
PyExc_TypeError TypeError
PyExc_UnboundLocalError UnboundLocalError

PyExc_UnicodeDecodeError

UnicodeDecodeError

PyExc_UnicodeEncodeError

UnicodeEncodeError

PyExc_UnicodeError

UnicodeError

PyExc_UnicodeTranslateError

UnicodeTranslateError

PyExc_ValueError

ValueError

PyExc_ZeroDivisionError

ZeroDivisionError

N — Y a3 v

PyExc_ChildProcessError .
PyExc_ConnectionRefusedError .
. PyExc_FileNotFoundError .
PyExc_NotADirectoryError .

3.3 T &

PyExc_BlockingIOError .

PyExc_ConnectionError .

PyExc_InterruptedError .

PyExc_PermissionError N

PyExc_ConnectionResetError .

PyExc_TimeoutError i PEP 3151 Ik D EAIhE L,

N— a v 3.5 TiBM: PyExc_StopAsyncIteration 3 & Uf PyExc_RecursionError ,

N— a ¥ 3.6 TiBM: PyExc_ModuleNotFoundError.

INBEESMDH B PyExc_0SError DT 1) 7 A T3

PyExc_BrokenPipeError .
PyExc_ConnectionAbortedError .
PyExc_FileExistsError
PyExc_IsADirectoryError .

PyExc_ProcessLookupError .

40

5 5 & fIsuE


https://www.python.org/dev/peps/pep-3151

The Python/C API, U1 —2X 3.8.20

C# AR

PyExc_EnvironmentError

PyExc_IOError

PyExc_WindowsError (3)

N=P a2y 33 TLH: ZThHDTA V7 ZARGINOREE 7T 3 dicfibhEd,
R
(1) ZHUIHNDEEFISNDI2DDR—R 7 5 A TT,

(2) Windows TOAERSINTVWET, 7Y Faty <270 MS_WINDOWS WEREINTWENT A MY
5ZeT, Iheffoa—-FN2REL TSV,

5.11 B#ZEEHTIY

All standard Python warning categories are available as global variables whose names are PyExc_ fol-
lowed by the Python exception name. These have the type Py0bject*; they are all class objects. For

completeness, here are all the variables:

C% Python % AR
PyExc_Warning Warning (1)
PyExc_BytesWarning BytesWarning
PyExc_DeprecationWarning DeprecationWarning
PyExc_FutureWarning FutureWarning
PyExc_ImportWarning ImportWarning

PyExc_PendingDeprecationWarning | PendingDeprecationWarning

PyExc_ResourceWarning ResourceWarning
PyExc_RuntimeWarning RuntimeWarning
PyExc_SyntaxWarning SyntaxWarning
PyExc_UnicodeWarning UnicodeWarning
PyExc_UserWarning UserWarning

N— a ¥ 3.2 TiBf: PyExc_ResourceWarning.
M

(1) ZAIPNDOIEREELE H 72 DeDDR—Z 7 5 ATT,
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SIX

A—FT«14 V7«

COEOMEIZ, C TEINZA—F2T Iy M7+ — ABTARIED D 25 DIZT 3 ETRILDOH DN S,
C 75 Python €V 2—1%Z2f5dD, Z L THEDFIBEZMERLZY. C OfEid 5 Python OfEZ S
2HDFET, BRAKRLI—T 4 VT AR RAZZITVE T,

6.1 AXRL—FT 1 VI RATLEEDI—T1 )T«

PyObject* Py0S_FSPath(PyObject *path)
Return value: New reference. path D7 7 A VI AT ARBEZIRLE T, A7 =27 2% str
bytes DEEII. TOBMAT U EANBA V7V XY FVENET, £ 7Y b os.PathLike 1 V&
72— AEFEELTWEHE, __fspath__ () DMEUH IR, ZDERD str 23 bytes THIUTZD
EHRENE T, XTHRITIUEL TypeError HEH 41, NULL 25REXNE T,

N—a v 3.6 Tl

int Py_FdIsInteractive (FILE *fp, const char *filename)
filename &5 ZETOEHE /O 7 7 4 )V fp 230EERY (interactive) TH 2 FEZ b2 5EICHE (F
¥r) ZRLET, 20Uk isatty(fileno(fp)) DEIZRZ 7 7 A VDFETT, Fa—NLRKR7 5
7' Py_InteractiveFlag DEDHEITIA, filename KA ¥ ZH NULL 2>, %H{AHT '<stdin>' 7
1777 DVITAICFELWEFICOHEZIRELET,

void Py0S_BeforeFork()
TR AT x—27F BHENT, WL ODOWNERIREEZ HE$ 2 72D DTS, fork() RHAED 1
T AT 2 Z OMOFLI O BEECE FECH TR Z OBIBUE 72 X2 U7 b 8 A, fork()
PEBINTVWEYRATLATOAFHATEE T,

E%: The C fork() call should only be made from the “main” thread (of the "main”

interpreter). The same is true for Py0S_BeforeFork().

N—Ya ¥ 3.7 TEM.

void Py0S_AfterFork_Parent ()
TaE AN T =27 LIRICHERIKEEZ BT 2 -0 DTS, fork() . BHED Fut 22 HH
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T2 ZDMOBELOBEKZ T LRI, Tt R0EMNKIN LY S hchhrbs s, B n
Y2056 ZOBBENRCH I ZIFUERD FH A, fork() DERINTWVWE Y AT ATOANHATE
R

&= o,
EN=K

The C fork() call should only be made from the "main” thread (of the “main”
interpreter). The same is true for Py0S_AfterFork_Parent ().

N—=a ¥ 3.7 TE.
void Py0S_AfterFork_Child ()
Function to update internal interpreter state after a process fork. This must be called from the

child process after calling fork(), or any similar function that clones the current process, if there

is any chance the process will call back into the Python interpreter. Only available on systems
where fork () is defined.

g,
= Q-

The C fork() call should only be made from the “main” thread (of the “main”
interpreter). The same is true for Py0S_AfterFork_Child().

N—Y a ¥ 3.7 TENM.

BE,

os.register_at_fork() % Ml M 3 % & PyOS_BeforeFork().

Py0S_AfterFork_Parent ()
PyO0S_AfterFork_Child() I & o TREHHE NS A AKX 4D Python B ZFRTE £7,
void Py0S_AfterFork()

EL_ /N

a2 fork L7zBRONEIREEFEH T 27D DBEETT; fork % Python £ > & 7V X E Vi
U’Z)iﬁ:l\

Wilcla 70 ANT ZOBBZIFCHERIXZD 8 A, #Hilzk s ot 21w E TR
WEo— 5258, ZOBRERCHTLEEIDD ZHA.

N— a ¥ 3.7 TIEHESRE: ZOBERUX Py0oS AfterFork_Child() XX -> CEERZONE LT
int Py0OS_CheckStack()

AVERTVRDBRARZ Y 7B EHORL Lt FICHEZRLET, 2OF = v 7BEICIXMEEELH
D £33, USE_STACKCHECK DEE SN TW A5G (BIRTIX Microsoft Visual C++ 22> 284 5T
L R L7z Windows fR) 1 LA FIFHT & ¥ A . USE_STACKCHECK (FHBINICERINE T; HID
I—-FCTIOERLZELELTIERD FHA,

PyOS__sighandler_t Py0S_getsig(int %)

STFN RN TEBEDS T FIANY RSB LET, ZOBKIE sigaction() $7213 signal )

DWVWFNDIIH T 2T v S TF, sigaction() X signal() ZEHZEMFCH L TREZD A
Py0S_sighandler_t (% void (*) (int) @ typedef {Z X 2 H|% T,

PyOS_sighandler_t Py0S_setsig(int ¢, PyOS_sighandler_t h)
STFN G BEEDS T FANY R R b

2L
ZAEX

ELET; MDY 7 F ANy RIEBELET,

BOEI-—T1VT
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Z OBRIE sigaction() E721d signal() OWVWTHRIINT BN T v 8—T7F, sigaction() %
signal() ZEHEMUOH LTI D ¥ A! Py0S_sighandler_t & void (*) (int) O typedef IZ &
BT,

wchar t* Py_DecodeLocale(const char* arg, size t *size)
surrogateescape LI — NV Fo Bffio T, aFr— LIy a—F 4 Y 7D, b XFEHEFa—FL
9 7aA-FTERVAAL NI U+DC80 25 U+DCFF £ TOHIPFOXFr LTTFa—FEh
FT, AN MBS - N XFeLTTa—FIN35EAE Z0FEETa—-RFT2530TERL
surrogateescape L7 — Y RS2 ffio TS M2 X5 —T L ET,

Tra—7 47 (BREDEWVIED»S) :

UTF-8 on macOS, Android, and VxWorks;
UTF-8 on Windows if Py_LegacyWindowsFSEncodingFlag is zero;
UTF-8 Python UTF-8 &— KB ERRIGE

ASCIT if the LC_CTYPE locale is "C", n1_langinfo (CODESET) returns the ASCII encoding (or

an alias), and mbstowcs () and westombs () functions uses the IS0-8859-1 encoding.

HEORTyr—lzya—F 4 V7

MUK ABVERINZTA FF Y T R—LFHANDKRA Y REIRLET, ZOXEVZBRT2D
121k PyMem_RawFree() %ffioTL 72& W, 5% size % NULL THRWEEE, null XFLUNDT A4 K
Fy 77 X—D % *size "EZIAAF T,

Fa—FH LA EVEHETZ S —2EEZ 3L NULL #KB L %3, size 75 NULL TRWEEIZ, X
FVITT7—DL EX (size_t)-1 %, 7A—FTODITT—DL =X (size_t)-2 % *size IIKEL
i\j—o

CIAT7IV—NTPBRVRD, 7a—-FTOTL7-3FEIDIFTEA,

F ¥ 77 R=XFHN N4 FFNTRFTIE Py_EncodeLocale () BFAEZf-> T 72& W,

BE.:

PyUnicode_DecodeFSDefaultAndSize () 3B XU PyUnicode_DecodeLocaleAndSize () BIEL,

N—ar 3.5 TE.

N—Tay 3.7 CEHE: 2oL, UTF-8E—FTWR UTF8 =>ya—F4 Y 7%FIHT2 L5122
hE L7,

N—=3Y 3 v 38 TZEHE: The function now uses the UTF-8 encoding on Windows if

Py_LegacyWindowsFSEncodingFlag is zero;

char* Py_EncodeLocale (const wchar_t *text, size_t *error_pos)
surrogateescape L7 — NV RZ Bffio T, V4 FF ¥ 77 XR—XFH|enr—Lrzra—74 Y7
Tra—FLEF: U+DC80 75 U+DCFF £ TO#FHDY 15— b 3F1E 0x80 225 0xFF £TO
NA MEHEINF T,
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Tva—74 v (BREOEVIER,S)
e UTF-8 on macOS, Android, and VxWorks;
o UTF-8 on Windows if Py_LegacyWindowsFSEncodingFlag is zero;
e UTF-8 Python UTF-8 £— KW E&RGE

o ASCII if the LC_CTYPE locale is "C", nl_langinfo (CODESET) returns the ASCII encoding (or

an alias), and mbstowcs () and wcstombs () functions uses the IS0-8859-1 encoding.
o JUEOR T —NZYaA—FT 4 VT
ZOBIE. Python UTF-8 €— FTIZ UTF-8 =Y a—7 4 Y72V ET,

ML AEBVHEREINIZAAL PXFIANDERAL Y EEZRLET, TOXEYZBRT 52DI1T1X
PyMem_Free() o> TLEE WV, TVa—FZI7—DAEVHERELI—DL 2 NULL 2R L 7,

If error_ pos is not NULL, *error_pos is set to (size_t)-1 on success, or set to the index of the

invalid character on encoding error.

NAMFHNETA R r T 7 X2 —XFINIRTITIE Py_DecodeLocale() BAEIZH > TL 72\,
2E:

PyUnicode_EncodeFSDefault () 3 XU PyUnicode_EncodeLocale () BA%L

N—a v 3.5 Tl

N— gy 3.7 TEE: ZoBEZ, UTF-SE—FTWR UTF-Szrya—7 4 Y7 %RAHT3 X512k
h% L7,

N—=Y 3 v 38 TZHE: The function now uses the UTF-8 encoding on Windows if

Py_LegacyWindowsFSEncodingFlag is zero;

6.2 X7 LA

sys EV a— DR LTV AHEAEIC C Da— R 567 7 XA T 208 TT, IXNTOBBIIBED A V&
TYRZAL Y FOD sys EY 2 —LORFIHLTIHELES, ZOMHFRINEHDORAL v FIREHEGE AN
SNTVET,

PyObject *PySys_GetObject (const char *name)
Return value: Borrowed reference. sys £ 2 —NV®D name 7Y =27 M EIRTH, FELRIFIUL
BIs 2 BEH 31T NULL 2R L %5,

int PySys_SetObject (const char *name, PyObject *v)
v 73 NULL TIHEWEE, sys TV 2— 1D name 12 v ZIRELE T, v 25 NULL 25, sys T 2 —)b
5 name RHIFRLE T, LS 0 2. =5 —FE -1 ZIRLE T,

void PySys_ResetWarnOptions()

Reset sys.warnoptions to an empty list. This function may be called prior to Py_Initialize().

a0 H6Z1-F1UT(
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void PySys_AddWarnOption(const wchar_t *s)
Append s to sys.warnoptions. This function must be called prior to Py_Initialize() in order

to affect the warnings filter list.

void PySys_AddWarnOptionUnicode (PyObject *unicode)
sys.warnoptions I unicode ZBEMU E T,

Note: this function is not currently usable from outside the CPython implementation, as it must
be called prior to the implicit import of warnings in Py_Initialize () to be effective, but can’t be

called until enough of the runtime has been initialized to permit the creation of Unicode objects.

void PySys_SetPath(const wchar_t *path)
sys.path % path IZEENZRAD, VAMF TV 27 MIRHELETS, path 1377y 7 4 —20D
MERZA 7Y 2 & (Unix Tl ¢, Windows Tl ;) TRYISGNZSZAD Y X P TRIFIUIRD $EA,

void PySys_WriteStdout (const char *format, ...)
format THEINT2HITLFH% sys.stdout WICHILE T, UIDGFEDHEZ - 1285EEED. Hilst
IR L E R A (BR),

format 13, 7+ —~<v FEOHIXFHD b —ZALDKE X% 1000 N4 FARICIZBZRETT, -
1000 N4 FRAEOHSISCFANZTI D EED s T, FHT, BIRD W "%s” 74—y P RESNE
TEDY FRA "%.<N>s” DXL T N IZ 10 #EHOEEEE L. <N> + ZOHMD T +—< v
MEDRKY A X2 1000 2RI RV E S ICHKETEINETT, AL LI "% 12K E(T 3 HH
HHDFET, IFFICRKEVEHEIIH LT, BEOHFZLNT 2 REESH D $9,

MENFEE L2 D, sys.stdout DRESNTWARLSGE, 74 —< v MROX v —=J3EKYD
(CLNLD) stdout WCHSTENET,

void PySys_WriteStderr (const char *format, ...)
PySys_WriteStdout () ERIU T, sys.stderr L X stderr ITHALF T,

void PySys_FormatStdout (const char *format, ...)
PySys_ WriteStdout() Zfl7zB8%T 523, PyUnicode_FromFormatV() Zfio TR vyt =% 7 5 —
<~y L, X E—YZEREORIYIDFHEDLDIILEE A

N—a v 3.2 Tl

void PySys_FormatStderr (const char *format, ...)
PySys_FormatStdout () LML TI A, sys.stderr b L <& stderr ITHHIL %7,

N—a v 3.2 TEM.

void PySys_AddXOption(const wchar_t *s)
Parse s as a set of -X options and add them to the current options mapping as returned by

PySys_GetXOptions (). This function may be called prior to Py_Initialize().
N—=a v 3.2 THEM.

PyObject *PySys_GetX0Options ()
Return value: Borrowed reference. sys._xoptions r[Allk, -X 7> a YOBEDOHEZ LR L 7,
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I —ME S L, NULL 2SR&h, skt y FanEd,

N—a ¥ 3.2 TEM.

int PySys_Audit (const char *event, const char *format, ...)

Raise an auditing event with any active hooks. Return zero for success and non-zero with an

exception set on failure.

If any hooks have been added, format and other arguments will be used to construct a tuple to
pass. Apart from N, the same format characters as used in Py_BuildValue() are available. If
the built value is not a tuple, it will be added into a single-element tuple. (The N format option
consumes a reference, but since there is no way to know whether arguments to this function will

be consumed, using it may cause reference leaks.)

Note that # format characters should always be treated as Py_ssize_t, regardless of whether

PY_SSIZE_T_CLEAN was defined.
sys.audit () performs the same function from Python code.
N— a v 3.8 THEM.

N— a3 v 3.8.2 TEHE: Require Py_ssize_t for # format characters. Previously, an unavoidable

deprecation warning was raised.

int PySys_AddAuditHook (Py_ AuditHookFunction hook, void *userData)

Append the callable hook to the list of active auditing hooks. Return zero for success and non-zero
on failure. If the runtime has been initialized, also set an error on failure. Hooks added through

this API are called for all interpreters created by the runtime.

userData RA X7 v Z7BEBICEINEST, 7y Z7BEHRS V24 20 6UOHEINE 2D L
NHVDT, TDRA > RIZERE Python DIREZBHIRETIEHD THA,

This function is safe to call before Py_Initialize(). When called after runtime initialization,
existing audit hooks are notified and may silently abort the operation by raising an error subclassed

from Exception (other errors will not be silenced).

The hook function is of type int (*)(const char *event, PyObject *args, void
xuserData), where args is guaranteed to be a PyTupleObject. The hook function is al-
ways called with the GIL held by the Python interpreter that raised the event.

See PEP 578 for a detailed description of auditing. Functions in the runtime and standard library

that raise events are listed in the audit events table. Details are in each function’s documentation.
SIBIEL T B A X b sys.addaudithook ZEH L 3,

N— a v 3.8 Tl
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6.3 70Ot X

void Py_FatalError (const char *message)

BT I — X vt —3 (fatal error message) Z ML TT a2l T (kill) LET, BIER
WX ThbhER A, ZDORENZ. Python £ > & 7V X BT 2 DBEHRTH 3 & S5 IR
Hahlze &, flziX, A7z VMEEDPHELTWR Ebhd e 2insks, MUHIh3 X511
LRI D £8 A, Unix Tid. F4 C 54 77 VB abort () M LT core AL &
S LIAE T,

void Py_Exit (int status)

REDO T A% T LET, Py FinalizeEx() MO L% E¥ C 5477V EBD
exit(status) UM L FF, Py_FinalizeEx() BWITT —IZK o756, T AT —R 1% 1201
WESNET,

N—Uay 3.6 CTLH: RTUWHOL S —I3MEI N2 B FL,

int Py_AtExit (void (*func)())

Py_FinalizeEz () 7 HIFUH SN2 AR 217 5 BIEL (cleanup function) 28k L £ 9, BRHAR
BRUIT B L TR S, 2R L EEA, BKT 32 DRARILFHREMZERTE £ 9, B
R$ 5 . Py AtEzit ()13 0 ZIR L EF; KT 2 & -1 ZIRLU F3, mBRICER L R NLEES
Bhr ot ahEd, FEBIEEL4 —E LA SN EE A, Python ONERZRH T ILEIZ
PAAARMIRRIR L D DIENCTE T LTV A DT, func 225130 AH 7% % Python APT $FEUH L TERD
FE A

6.4 EZa—-ILDOAVER—-F

PyObject* PyImport_ImportModule (const char *name)

Return value: New reference. Z DEAEII R TR 2 PyImport_ImportModuleEx () % Hiffift L7z
A RT 2 —RT, globals BE U locals 518% NULL DFFIZL. level 0 1ZL72bDTT, name
SIBUC Ry POBENIHE (B2 y F—YDHTEY 2 — A EIHELTVIHE), fromlist 515
YRR [ ] BEMEN, RVENEY 2—-LZ2EL by TRy =Y TR ESAHTOEE
¥ 2 —)b (named module) 12722 &5 IZL %5, (FRELRHH DR D ITITIE, name HEBRZIZY 7
EV 2= NTHAP TR r=IZBELTWARIEA, v Fr =YD __all__ BRIHEEINTWS
PTED 2P —FSNTLEI EWOEIERAZ DD £, ) £ Y R—FESNLEY 2 —ADHT
RBRERLET, RRLEGECESZEY L, NULL 2RL %S, 4 R— MKRBLE
Y2 —/UX sys.modules IZ%HD FH A,

ZOBBUZEICHN A o R— P REHL XD,

PyObject* PyImport_ImportModuleNoBlock(const char *name)

Return value: New reference. Z DFE¥IZ. PyImport_ImportModule() DFEIETED T AV 7 R
T3,

N—Y 3y 3.3 TEE: ZOBKE. 1ERIIFDAL Y FizkoTA v E—1ruavy 22Tbh TV
BIIENEEICERB L TWE L7z, LA L Python 3.3 Tid. KZOHKN TR Y 2 AF—AMNEY 2—)L
ZTrouy 7T LEDT, ZOMMORRRIRE S FDNE D IEPNETIEH D FHA,

6.3.
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*,

PyObject* PyImport_ImportModuleEx (const char *name, PyObject *globals, PyObject *locals, Py-

Object *fromlist)
Return value: New reference. €Y a2 —NL% A Y R—bFLET, EV2—1DA Y KR—=FMIOWTIE

#AIAAD Python BIEL __import__ () Ziitr K< b b E T,

EOHlZ. A v E—FENEET2a—Ah by TSy & —IADTHLWEEL, KR LEEEI
Bt ZEE LT NULL 2B L E 3, __import__() LR L XD, Ry F—Y DY TEY 2 —LDEK
TNz ZlX, BTR fromlist ZIEINRELIINE, Py TLRALDARy 5T =D %RLET,

A4 Y R—= DR BEE, PyImport_ImportModule() ¥ FFRICRERREY 2 —LDF TP =
7 M RHIBRL £7,

PyObject* PyImport_ImportModuleLevelObject (PyObject *name, PyObject *globals, PyOb-

ject *locals, PyObject *fromlist, int level)
Return value: New reference. €Y 2 —NV% A4 VR—bLET, TV 2—1DA VK= MIOWTIIHM

AHIAAD Python B __import__ ) Z#HL e K< A0 ET, 2 W50, #H#D __import__(O)
X2 OBBEEEECHLTWE 25 TT,

EDEF. A Y E—FEINEET2a—AD by TLARNSY T —=IADHF L WEHEL, LR LEEAIE
FIAZEE LT NULL 23R LET, __import__() XFRILESIZ, N T =Y DH TEY 2 —NDEK
ANz X, TR fromlist ZIESINTZRLSMNE, by LDy F—PFBIBLE T,

N—Ya ¥ 3.3 TEM.

PyObject* PyImport_ImportModuleLevel (const char *name, PyObject *globals, PyObject *locals,

PyObject *fromlist, int level)
Return value: New reference. PyImport_ImportModuleLevelObject () L TWETH, name 23

Unicode 7Y =27 T3 UTF-8 Ty a— FINEXFYTHEETELZD 5,
N—V gy 3.3 TEHE: level ITIEXDIFPADEIIFHTEEEA,

PyObject* PyImport_Import (PyObject *name)
Return value: New reference. BLEED " 4 Y HR—+ 7 v JBE” ZWUOHT2DDEKED A ¥ &
72 —ATT (level 120 ZBHRT 2. HaixtA VR-—PF2EKRLET), ZOBBIIRED 1 -1
ERFFEND __builtins__ 25 __import__ () BIEFNFCIHLE T, bbb, REDRERIIA &~
AP—=ANENTVEAYER- Ty 70T Y R- P 2ITVET,

ZOBBUZEICHN A o R— P REHL XD,

PyObject* PyImport_ReloadModule ( PyObject *m)
Return value: New reference. €Y 2 —)LZFB—F (reload) L¥F, ROEIHR—FLZEY 2 —
Dby TUNARY = NOFT BB 5, KRB LSRN EZEY F L, NULL 2
BLET (Z20HETH, BV 2 —MIERSINTWEHEDHD 7).

PyObject* PyImport_AddModuleObject (PyObject *name)
Return value: Borrowed reference. Y 2 — VBB T R3ET 2 — LA 7Pz v 2EBELET,
name 5183 package .module DIFEATH D FEVELA, FTEY 2 - LFHFIHKYTIEY 2 -V
DDBPEDDHFEN, RIFIUIFHZREY 2 -V EER L TEY 2 —AVEHFIHALES, KBLLS
BEwidfsNE Ly LT NULL 2IEL£9,
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AR ZOBKIEEY 2—LDA VR- PR —-FETVERA; TV 2 - AREFa— FEATVR
AU, EOEI 2 =N ATV bRGLZ8IZR D £T, PyImport_ImportModule () <% Dl
BRZFoTES 2—N%EA VKR-FLTLES WV, Fy MR THREL 2 name BFEELRVE
Ay RNy r—IERERE T A

N—a v 3.3 Tl

PyObject* PyImport_AddModule (const char *name)
Return wvalue: Borrowed reference. PyImport_AddModuleObject() &l TWE A, name
UTF-8 TTY a— RIN/XFHTIEHR L Unicode 7Y =7 M RFHT 2R TRRED £5,

PyObject* PyImport_ExecCodeModule (const char *name, PyObject *co)

Return value: New reference. €Y 2 — 4% (package.module JER THHWELA) B XU Python
DAL A= R 7 7 AR AAALBEE compile() THEOLN/ZI— ATV 27 METTICEY 2 —
Nea—FRLET, EVa—- VATV =27 PAOHELBRZREEL T, KKLLLE AN E
‘v L. NULL 23 BRL %3, 72& X PyImport_EzecCodeModule() DI A - 7zKFZ name 23
sys.modules A>TV LThH, 4 VK= MIKRHLAZEY 2 —1I sys.modules D &
Ao TIHHLOARFERREY 2 — % sys.modules WHERTDIXEMRTHD, ZOIIREI2—N1%A
VE—FTBa— Rt oTIE, EV2a—LDRENDR LR (EY 2 —MMEEDERD /NI
N2 D LIRW) 5T,

EYa2—D __spec__ & __loader__ MAFLHEINTOVARITIUL, HYIRMEHIFESINFE T, spec
D BR—=K—=lF, TV 2—1OD __loader__ M (b LREINTVIUL) ZHICHEZ N, £S5 TR
#UZ SourceFileLoader DA Y ARV AIZHKESINE T,

EVa2—ND __file JBMIZA—FF 7P 227 D co_filename NFHEINE T, b LIRS
¥, __cached__ "dHEINE T,

COBEE. TTRA VR PINTVEEY 2 —LOBRAEREHER—-FE2TVET, BERNICE
Ya—LDOEB— RE(TSHIEE PyImport_ReloadModule () 2BIRL TL 72 & W,

name 7% package.module JERD F v MERFELTH o GG, ELRER SR TVRV ARy Fr— IS
FEDOERINIRNEFICRD £5,

PyImport_EzecCodeModuleEz() ¥ PyImport_EzecCodeModulelWithPathnames() dZIRL T/
W,

PyObject* PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)
Return value: New reference. PyImport_EzecCodeModule() & ITWE T2, pathname 55 NULL
THWEBIZEY 2a—A 7227 bD __file__ BHIC pathname DEXESI NS SBERLD T3,

PyImport_EzecCodeModulelithPathnames () B L T ZE W,

PyObject* PyImport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *path-

name, PyObject *cpathname)
Return value: New reference. PyImport_ExzecCodeModuleEx () ¥l T\WWE T2, cpathname 23

NULL THRWEBICEY 2 — VA7 P27 D __cached__ JEHIT cpathname DRRE S NS mh Rz
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DET, ThoD 3 S0EBDS> B, ZOBBOFEHNIEE LWTT,
N— a v 3.3 TEM.

PyObject* PyImport_ExecCodeModuleWithPathnames(const char *name, PyObject *co, const

char *pathname, const char *cpathname)
Return value: New reference. PyImport_EzecCodeModuleObject () ¥ TWE T2 name &

pathname. cpathname 73 UTF-8 TLY a— FEINLXXFHNTH 2 m0ERLD F5, b L pathname
2 NULL D&, cpathname 2°5. pathname ¥ D X D5 RIEIZR ZNEPEHZAADRINE T,

N—a v 3.2 Tl

N=P a3y 3.3 TEHE: Nf ba—RORABEZSNHEEICDA imp. source_from_cache() 73
V= ZRADFIRICHHE N E T,

long PyImport_GetMagicNumber ()
Python X4 +a—=FZ7 74V (% .pyc 7740) ORI v 7 F U N=%RLET, v T vrF v
N=@EANAL P A=F T 7 ANVDRHID 434 MZ, VIV LZY T4 7N b A —X—THNLERET
T, TI7—DHER -1 BRLET,

N—Ya v 33 TEHE: KULEELEIR -1 OEZELET,

const char * PyImport_GetMagicTag()
~Y v 7R IXFEHNE Python N4 ba— K77 A4 1%0D PEP 3147 74 —~<v P TIRLE T,
sys.implementation.cache_tag DEMEHETE, O Z OB ORD D ITHHIRETHL L
ZHIZE@HECEL £ 9,

N—a v 3.2 TEM.

PyObject* PyImport_GetModuleDict ()
Return value: Borrowed reference. €3 2 —/VEHE DD DFHE (WHW 5 sys.modules) TR L F
To ZOREFERA VATV RILIC—DR I D LIZEHLRDOTHERL TLZIW,

PyObject* PyImport_GetModule (PyObject *name)
Return value: New reference. 52 NI DOBICA Y R—= P BEADEY 2 — L ZIRLET, E
Ja—hBA YR PINRTORELSHEEE, NULL 2R LETH, =7 -3ty PLEVA, E
Va2 —VORRICKBL75EE, NULL 25BL, =5—%2ty PLET,

N—Y a ¥ 3.7 TEM.

PyObject* PyImport_GetImporter (PyObject *path)

Return value: New reference. sys.path & L & pkg.__path__ OERTH % path & 7T 27
DOFTI 27 b EIBLET, HEICE > Tid sys.path_importer_cache FEENSEBE T2 %
HDET, DLELATI 27 M F v v 2 adNTVWRDP - 15HEIE. path EREWZ 27 v 7 H
FAT22% £ T sys.path_hooks ZEHLE T, £¥D7 v 7 b path BREERZRVIHEIX None %R
LET; ZUc &b, path based finder 232D path BRZ RN T 2720047V =7 v G ohi
MPolel L EMUH LITIIEAE T, REIICIESNF 7Y =7 F% sys.path_importer_cache
ANF¥xvyal, A7V bAOHLBRBREERELET,
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void _PyImport_Init()
4 VR— MO L 29, WEERZZ T D7 OB TS,

void PyImport_Cleanup()
BV 2a—NT—TNARZEILET, NEMERZ T D7D DB TS,

void _PyImport_Fini()
A VR— MEMER T L 3, NEMERZ T DD 0BKTT,

int PyImport_ImportFrozenModuleObject (PyObject *name)
Return value: New reference. name WS HZHATD 7Y —X (freeze) SN EY 2 —N%ZB—FLET,
BT 28 1%, BY 2—VHROD LR 158121E 0 2, TR L 7235812136854 2 & v
FLT -1 2BLET, 0— NI LEEY 2 — M7 278 AT 3121& PyImport_ImportModule ()
ZflioTLZE W, (Note ZOBBIINWE XHRMZIEARITT — ZOBBIEEY 2 — 33 TIZ
AVR=FPSINTVWEHVE—-FLTLEVET, )

N—a v 3.3 Tl
N—Yay 3.4 TELH: file BHEHIEIT 22—y PEINFEXEA,

int PyImport_ImportFrozenModule (const char *name)
PyImport_ImportFrozenModuleObject () ¥lTWEF 2 name & UTF-8 Ty a— FEN/X
FHDMRD DI, Unicode 7Y =7 M 2MHT 280882 5,

struct _frozen
freeze 1—7 4 VT 4 BERT 2 L5 7V —XMLEY 2 — VT RZ ) T RXOEHRAERT
Fo (Python ¥ —ZXELAYID Tools/freeze/ ZZMML T ZE W) ZDMEKRDEFIE Include/
import.h IZHH. LFD X STHoTVWET:

struct _frozen {
const char *name;
const unsigned char *code;
int size;

};

const struct _ frozen® PyImport_FrozenModules
ZDRA Y RIE struct _frozen DL A — K610 HIGDEFRD X V3038 NULL 2E 02> T
W5 &SR ERET KoMkt S, 7V —RENLEV 22—V EA Y R—PTHLE 2O
T=TNEMBRLET, F—F =T 1 8BDa—Fr5 DR, VXIMHNFZFHE T T, BIRNTAERS
N7 ) =ML ey 2 —NOREERMT L L51CTEEXT,

int PyImport_AppendInittab(const char *name, PyObject® (*initfunc)(void))
BFEOMAAARES 2 =T =T NWVIH—DEY 2=V EBMLET, ZOBEBUIRIEELZ BN L
PyImport_EztendInittab() ®F v XBHT. 7—7ADHRRTERNE 21T -1 ZIRLE T, #
7272 EY 2 —)UE name TA Y AR— P TE, RINIA Y R— P 2lALBIFRH SN 2B LT
initfunc ZfENE T, Py_Initialize() XD HANIFIH S LFIUIRD $HA,

struct _inittab
MHARAAES 2 — LY A FHNO—DDTY Y BB L TWAEEETT, VA NAOZRISERIZIZ,
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AV RTYEMTHAAEN TV B EY 2 — L OA4HETE PIHLBEB B IEE STV E$, Python %
YAt ko5 T s T aE. ZOMERDES|E PyImport_ExtendInittab() ZHlAAEOLE T, B
INOMHAAAEY 2 — L ERETE 3, #HEKIE Include/import.h T RD X S IKERI ATV
3N

struct _inittab {
const char *name; /* ASCII encoded string */

PyObject* (*initfunc) (void);

};

int PyImport_ExtendInittab(struct _ inittab *newtab)
HAAAREY 2 =L DT —TNMI—HDOEY 2= %BIML F3, B newtab ¥ name 7 1+ —JL K23
NULL 1272 2 CTW 5t ¥ F )L (sentinel) T b U THEGS N TWRITIUIRD A, £V F H2IUHE
EEZLNBDoTGEITEATVERICR S LLERA, KT 2L 0 2, NET— 7 L&k
TEDIZHARAEY ZHRTERI o BEIIE -1 ZIRLE T, #EPRBLLGE, €Y 22—
IR T — 7 MBIE N ER A, Py_Initialize() & D BENFFCHIRITERD £8 A,

6.5 7—4%3%{t (data marshalling) O HR— k

MIRDNL—F VX, marshal EY 2 — LR UEREFH o 2BFbA 7P 27 b% C a— 2oz 3 X
SWLET, BILERTTF — 2 2E2HTHEBICMAT, T—XE2HnARTHEBL DD 2T, ByLxhr-
T—REELERT DT 7 A NMIEANAL F VU E— FTHLPATHRITUIRD A,

BUEIZ R IMTEIT K B XD ICicsRE £ 7,

ZDEY2—1LTlE 320NN =YaryD7—XBRZHR-FLTVET, N=Ya>y 0 3ERDDDT,
N—=Ya >y 11 intern (bXN7=XFHNE 7 7 A VHATHEL, #i~v— vy HEORRCDEFEINSE LS51CL
FF, N—=Var2id FEVNMNUEBICHLTANLF Y 7 3 —<y bEFIHLE$, Py_MARSHAL_VERSION
BHEDN=Yay (XN=Yar2) ZRLET,

void PyMarshal_WriteLongToFile (long value, FILE *file, int version)
long BIDOBEEMHE value % file NBEHUL L F5, ZOBBUZ value D FHT 32 ¥y b RFHZIALIZFT
$; A4 T 4 7D long WY A XIIFBIFIL £ Ao version 37 7 A VT x—<v bERLET,

This function can fail, in which case it sets the error indicator. Use PyErr_Occurred () to check
for that.

void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)
Python 7Y =2 b value % file NBHHL L £ 3, version &7 7 A V74 —<v bERLET,

This function can fail, in which case it sets the error indicator. Use PyErr_Occurred () to check
for that.

PyObject* PyMarshal_WriteObjectToString(PyObject *value, int version)
Return value: New reference. value DFEHUCRIZDA o 7234 M TP 227 b EIBEL %3, version
B7 7407 4—<v bERLET,

UToOREZMES v, B2 iiARE T,
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long PyMarshal_ReadLongFromFile(FILE *file)
Return a C long from the data stream in a FILE* opened for reading. Only a 32-bit value can be

read in using this function, regardless of the native size of long.

7 —D%E, WYRAIS (EOFError) ZFXEL -1 ZIRL E3,

int PyMarshal_ReadShortFromFile (FILE *file)
Return a C short from the data stream in a FILE* opened for reading. Only a 16-bit value can

be read in using this function, regardless of the native size of short.
7 —DEE, BYRAIS (EOFError) ZFEL -1 ZIRL £,

PyObject* PyMarshal_ReadObjectFromFile (FILE *file)
Return value: New reference. Return a Python object from the data stream in a FILE* opened

for reading.
T —DHE, #Y)72f5 (EOFError, ValueError, exc: TypeError) % &% E L NULL %R L £73,

PyObject* PyMarshal_ReadLastObjectFromFile (FILE *file)
Return value: New reference. Return a Python object from the data stream in a FILE* opened
for reading. Unlike PyMarshal_ReadObjectFromFile(), this function assumes that no further
objects will be read from the file, allowing it to aggressively load file data into memory so that the
de-serialization can operate from data in memory rather than reading a byte at a time from the
file. Only use these variant if you are certain that you won’t be reading anything else from the
file.

7 —DHE. #Y)72 5 (EOFError, ValueError, exc: TypeError) %% E L NULL %R L £73,

PyObject* PyMarshal_ReadObjectFromString(const char *data, Py_ssize_t len)
Return value: New reference. data D673 len XA F DAL RNy 77 ADT =R AN =405
Python A 7Y =27 v 2 RLE T,

—DHE. #7215} (EOFError, ValueError, exc: TypeError) % &% E L NULL %KL £73,

6.6 5IEDAEREDIER

IS OBBIIIME DILREY 2 — VDB X Y v FEAERT 2 BICERTT, #FLWERS A
extending-index {ZH H £ 3,

BRUIWCHHET 2 3 DDBEK. Pydrg_ParseTuple(), PyArg ParseTupleAndKeywords(), B X Of
PyArg_Parse() 13V s ERXES (format string) ZHEVWE T, ERFINZ. BB Z TS X
FTOGIBICET 2 HREZRA 2 DICHVWENE T, WIThOBEICE T 2 HE XD, RLHEXZfE->TW
£9,
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6.6.1 5|BZ#FINI S

FAFINE, PuafEdzhllbo ” FXHAL (format unit)” 225D ILEE T, 1 DOFAHAIE 1
50 Python # 79z 7 F RELET; BHEIEH 005, BRI SR 2 FIEENCH -5 01
%D EF, s LT, HEIRTHD TORWERBATFFIDE D7 KL RIS 258550 < D
BHYEF, UFRORATE. SO OWEBRIZERIATT; (1) FEIICHE - 7= 5 B R A S
¥ 32 Python O+ 7Y =7 MITTF; [fi] EIMEE 7 FLRIELT2BIMES C OZHATT,

XFEHENY T 7

UFRDO7 4 ==y MIFTI 2 MBI LIEAEVF v 72 LTT7 78R TE2DDHDTT, REND
unicode X bytes D7=DICEDRA ML —Y R HARTI2LEIHD XA,

—fEIZ, T A== PAINY T IR Y E Ly P T BRI, 2Oy 7 2 30ET % Python A 7Y = 7
MCEDEHIN, Ny 773 Z0XTI27  DIA 7L 2 2HEGLET, BAHHETAEY RT3
BEIDHD ERA, ZDRIFE. es, es#, et, et# 72T,

7272 L. Py_buffer BERICHMEI NNy 77 —Fvy 73T, MEHLMEZDO Ny 77 —%
Py_BEGIN_ALLOW_THREADS 7®y ZWT%. mutable 27 —XBWRINZD VH A XEINDTEVRY
BLCHAHAST 22D TEXT, Z202bDIT, 207 =X 22D o 7856 (b L I3UHEE 3
WCHIM L 72358) 1Tid 89 PyBuffer_ Release() ZMHEIRITIUIR D FH A,

BICE IR TOWREWES, Ny 77— NUL BigXhTWERA,

W ODDT +—<v MIFAAAFEHD bytes-like TS b ZREY L, Ny 7 7 BEKROKDD
WKRA VR EXEy PLET, ZNHIE, A 7Y 22 bD PyBufferProcs.bf_releasebuffer 7 4 —L KA
NULL TH2EIZe%2F v 7 LTEIZET, ZHIX bytearray REDEHAJREL 7P =7 P EEEIEL 5,

AR 2To #8MOT7r—<v b (s# y# RY) IZBWVWT, length 5[ D% (int 7> Py_ssize_t) &
Python.h % include 3 3 H{IC PY_SSIZE_T_CLEAN ¥ 7 RZEXRTZ I THIFEILET, ~Z7udEHZRIN
TWAHE, length I int B Tld42 < Py_ssize_t BT D 5, ZDOEENIFIRD Python N— 2 T
HXN, Py_ssize_t DAHNYR— FINT int EVPKR— bR KRDTL & 5, HIZ PY_SSIZE_T_CLEAN
EERLIIEIDRVTT,

s (str) [const char *] Unicode # 7> =7 b2, ¥ % 77 ZFHEHT C DRA Y XITEMLET, Fr
57 RMRAL VRERDT FLARET L, TTIRFEEL TWBXITFINDKAL > R % Z DB
L¥ET, CXFFNE NUL THRIE SN TOWE T, Python DXXFHIENZ, null 2— FRA ¥ F3@EHIC
HOIAENTWTERD FVA; d LEDATN TWIUS ValueError il %%t L % 3§, Unicode
7Y ME 'utf-8' Bffio T C FHNCEHINE T, TR T % & UnicodeError Z ik
L%,

AR: D74 —~<v MX bytes-like objects B R—=F LERA 77 A NI AT LR EZIFTH - T
SO FINCEI L T2 0WHEIE. 08 7+ —~< v M %&. converter 2 PyUnicode_FSConverter()
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ZHEELTHMAT 2 L RN TS,

N—Pay 35 TAE: LRIE Python XFAIC mull 3— FHA ¥ FAHEBDATA TR L &1
TypeError ZXHH LT\ L7,

sx (str E7cld bytes-like object) [Py_buffer] Z®D 7 4 —=<» F& Unicode 7Y =2 + & bytes-like ob-
ject ZZUIHIT T, MUHLIL» HEI N Py_buffer BBERIHEEHRAL 23, RO C XFF|
X NUL NS FZ2&02d LAUEEA, Unicode A 7Y =27 M 'utf-8' =>a—74 7T CX
FHNCEBEN T T,

s# (str, i LER® bytes-like object) [const char *, int or Py_ssize_t] s* & [A U T3 4%, mutable
RATI 7 P EZITID ERA, HRIZ 2200 CEBITHEMEINE S, 1 DI C XFFINDKA
VE—=T, 220HBZORETY, R - 73FFE null N4 P Z2ELHD LILEHE A, Unicode F
TV ME 'utf-8' Ty a—7 4 Y7 EAMALT C XFINCEHRINE T,

z (str F¥7Id None) [const char *¥] s IZBITWETA, Python # 72 =27 M& None TH k<. ZDHE
2 C ORA Y RIFENULL ity P ENET,

z* (str, bytes-like object F1zl& None) [Py_buffer] sx LR U T3 25, Python ® None A 7Y =7 + %%
TS 2 TEFT, ZOHA. Py_buffer MEAD buf X 2 N—13 NULL 1272 D $9,

z# (str, i LERAD bytes-like object F71zld None) [const char *, int or Py_ssize_t] s# XU TWVE
325, Python + 7Y =2 Fid None T L. ZDHFEITIE C DRA Y XIFNULL Ity FIhE T,

y (5iAH LER®D bytes-like object) [const char ¥] Z®d 7 + —= v MX bytes-like object 2% ¥ T 27 XX
FHefET C ORA VRICEBL F7F; Unicode 7Y =7 b EZIHTIT ERA, N4 b 7713
null XA FEELRETIED D FE¥A; null N1 P EELHEE ValueError A2 EH L 5,

N— a ¥ 3.5 TEHE: LIETX bytes Ny 7 7 IZXANA DA TR TV %IT TypeError %
EHLTOWE L,

y* (bytes-like object) [Py_buffer] s* ®ZR T, Unicode 7Y = 7 b %5ZIFF1F 3. bytes-like object d
AEZIMNTET, NMMFIVT—2Z2ZFFFZEMNICE. COT+—Iv b E2FESCEHRLET,

y# (i LER® bytes-like object) [const char *, int or Py_ssize_t] s# OZ T, Unicode 7Y =
7 N EZHTT S, bytes-like object 721 BT F 5

S (bytes) [PyBytesObject *] Python 7 =27 b2 LT, bytes 77V 27 RERL, LWhiR2EHD
fTOWERA, 7T 227 b2 bytes 7Y =27 b TRIFIUL, TypeError %M L 3, C £
PyObject* LHE L THHNEEA,

Y (bytearray) [PyByteArrayObject ¥| Python #7727 b LT bytearray A 7Y =7 FZ2ZEKL, ©»
DIRBEMBBIRVERTA, DLA TV =7 +D bytearray THRIFAUEX, TypeError ZikH L F
3, CERX PyOvject E LTES L THHOERA,

u (str) [const Py_UNICODE *] Python Unicode 7> =27 % NUL #¥ji & 417z Unicode XF Ny 7 7
ANDRA Y RITEW L EF, Py_UNICODE KA ¥ ZEANDT FLAZFEIRFUILRLT. ZOT K
L ZIWZIFTES % Unicode Ny 7 7 ANDKRA ¥ ZOMEMNEXNE T, Py_UNICODE XFDNA MEIZa >
NRANVF T ay (16 £72E 32 8y bOEBE L) IKET 2 Z 2 ITERE L TL 72X W, Python X
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FHNE null a—FRA VP EEFATERD FXA; null 2— FERA ¥ M EEDLEE. ValueError st
PREHEXNET,

N—=a ¥y 3.5 TEH: MHENX Python XFHNZ null 2 — FERA ¥ MDA FR TV T
TypeError ZXHH LT\ L7,

Deprecated since version 3.3, will be removed in version 3.12: &f\WA X A )LD Py_UNICODE API ®
—H#CTF, PyUnicode_AsWideCharString() 2T 2 X5 WTBITLTIZE W,

u# (str) [const Py_UNICODE *, int £7=I& Py_ssize_t] ZAUIu DNV -3 v T, fHZ Z2DLEH
WCELER L E 3, —2HDOZEEIE Unicode 7—4 Ny 7 7 ANDKRA VX T, Z2OHIFZDODEXTT, Z
D7 +—=<y MInull Ia—FRS Y bP2ELIENTEET,

Deprecated since version 3.3, will be removed in version 3.12: #FfWA X £ )LD Py_UNICODE API D
—H8 T3, PyUnicode_AsWideCharString() ZfHT 2 X5 ITBITL T X W,

Z (str F7cl& None) [const Py_UNICODE *] u il TV $ 23, Python 7Y =2 +id None TH &<
ZDEGEIE Py_UNICODE KA ¥ RE NULL ity b ¥ 3,

Deprecated since version 3.3, will be removed in version 3.12: Fi\WA X A )LD Py_UNICODE API O
—H8 T3, PyUnicode_AsWideCharString() ZfHT 2 X5 ITBITL T X0,

Z# (str E7:I3 None) [const Py_UNICODE *, int &7zl% Py_ssize_t] u# IZlTWE 32, Python &7
Yz Md None T <. ZDEFAITIE Py_UNICODE KA > XiZ NULL Ity P ¥h T,

Deprecated since version 3.3, will be removed in version 3.12: &i\WA X A )LD Py_UNICODE API D
—#TF, PyUnicode_AsWideCharString() ZMH T2 X5 BITLTLZX W,

U (str) [PyObject *] Python # 7> =2 b ¥ LT Unicode # 73 =2 PZERL. WHRLZEHBITVE
HA, 7Y 22 b Unicode + 7Y =27 b TIEREWEE, TypeError 28 H XN E T, C LRI
PyObject* E LTHE L THHOERA,

wx (FiHB I ATEEM bytes-like object) [Py_buffer] @7+ —< v M, #iAEEATAER buffer interface
BRELLATY =27 P 2ROINTET, MUOHLILASE SN Py buffer WMERICIEZ
MLEFT, Ny 77 nul N4 FZ2EFLrdLAT. BUHLTEANYy 7720 bob
PyBuffer_Release() ZFMUNHERITHIZD £X Ao

es (str) [const char *encoding, char **buffer] Z43 s DZ(LIET. Unicode ZF ¥ 727 XNy 7 712
Iya—RFF3DICHVweNE T, NUL N4 FAEDIAENTORVWT =X TOAEEL $3,

ZOERCEZOD5IBBHETT, —2HEFANCOAH WS, NUL TS hizz>ya— 4
XFH| % 45T const charx B E -1, 'utf-8' MEDLN S Z 2K T NULL TRUIFIUIRD FHA,
8 L7z a— F4% Python 23T 2R WA Z AN L 5, BB 051813 charx* T
RINUERD FHA; ZOFIEPBRLTVWERSL Y XOMEIE. FIBICHRELZTF A MONENA -
TeNy 77 ANDRA YRIZRDET, 7FRAMIBRWOGIBIHEE L ya—- AT ya—r&
nE9,

PyArg_ParseTuple() S &, DERYF A XDy 77 ZMRL., ZONy 771y a—FEOD
T—=R%ZaAE—LT, *buffer BT O ICHERINELEFEBEZIHRT LS ICERELE S, FFOH LA
&, RS NNy 7 7 WD o 721RIC PyMem Free() THRIRT 2BENH D £3,
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et (str, bytes F7=IX bytearray) [const char *encoding, char **buffer] es &R LTS, 7 L. N4 b
XFNA TS 27 b2y a—FLEXTRELEST, 20RbYD, ELETEIANS NXFHA TS =
FBRIXARCE LTy a—FefFoT0WE2bDERELET,

es# (str) [const char *encoding, char **buffer, int 7zl Py_ssize_t *buffer_length] s# ® Z{LJE T.
Unicode ZF% ¥ 7 7 XNy 77122y a—=RFF3DICHVONE T, es HRE-T. ZOZ
LIEANAL FDPEDIAFN TV THEDNEVEE A,

ZOERIEZE =205 8BBETT, —2HIEANZOAHVWSN, NUL TSNy a— KNEX
FH| %463 const char* BlH NULL TRIFIUIR D £H A, NULL OBHEITIE 'utf-8' ZHEVET,
fEE L7z a— F4% Python 23T 2R WHE BN ZEH L %5, B 05803 char** T
RINERD FHA; ZOFIEDPSBLTVWERA VEXDOEZ, 5IBIHEELEZTF XA NONBEDRA -
ey 77 ANDKRA Y RIZHRDET, THFRAMNIRIOFIBIHEE L ez ya— T ya—F&
NEF, F=0O51BUIBBADKRA Y X TRIFIUIZD ERA; KA VEZPZIRL TV 3 EHOMEIZH
TN 7 7HADOANL FEUSE Y FENFET,

ZOEROMHIZIZZODE— FBHH 3

*buffer 25 NULL KA ¥ X ZIHL TV 3G, BEIIDBELRY A XDy 7 7 ZHERL, 2Oy 77
WKZya—RFEDF—&Z%2ab— LT, *buffer 32 OF IR I NZERBHEREZET LS CEEL
T3, MUH LUANCIE. BRIz Ny 7 7 B0 o 721812 PyMem_Free () TR 28IV H
D ij‘o

*buffer HIE NULL DK A ¥R (TTRAEVHRFEADONNY 7 7) L TV 3 HA,
PyArg_ParseTuple() X ZDXEVMEZ Ny 7 72 LTHW, *buffer_length OHIHAEZ N v
7 7% 4 X LTHWE T, PyArg ParseTuple l3RICT Y 23— READT —RENY 7 7il2a—
LT, NUL THIHLE 3, Ny 77 DREZIPEDRIFNI ValueError 2ty M EhE T,

CELDEED. fbuffer length 134D NUL N4 b2 EFHRVWEIYa— REAT—XDOEXICE Y
FENET,

et# (str, bytes F7zld bytearray) [const char *encoding, char **buffer, int £7=I& Py_ssize_t *buffer_length]
es#t LAUTT, ZREL. N MFHNA TV =27 b2z ya— FLESTIRELET, ZofbD.,
FETREIANA PFINA T 27 bBARTRRE L A= 2o TV 2D EREL FT

#

b (int) [unsigned char] Python OIFEDEHEZ. C D unsigned char B D/NXRFFEME LUEBUIET L
S

B (int) [unsigned char] Python Ok, A —n~"r7v—F v 7 %2{7HFIZ. C O unsigned char D
INSTREERT AL £ T,

h (int) [short int] Python 0¥ %, C @ short int AN %75,

H (int) [unsigned short int] Python O %, *—N"7n—F v 7 %2{THOFTIC, C D unsigned short
int RS £ 9

i (int) [int] Python 0%, C @ int BITEML £ 3,
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I (int) [unsigned int] Python O %, & — N7 —F v 7 %17HFIZ. C O unsigned int HITE
L9,

1 (int) [long int] Python ¥ %, C @ long int ANIZEIRL %75,

k (int) [unsigned long] Python O¥¥%, F—N"T7n—F v 7 %7 FIZ. C @ unsigned long BT
L E5,

L (int) [long long] Python @ int % C long long ~ZH13 %,

K (int) [unsigned long long] Python @ int % C unsigned long long "4 — N—7 0 —OffEFR T TE
#2193

n (int) [Py_ssize_t] Python 0¥ % C O Py_ssize_t BUCEHIL £ 73,

c (RE 1 D, bytes £7=ld bytearray) [char] K& 1 @ bytes 713 bytearray 7Y =7 b LTHK
HENTW3 Python N4 % C @ char RUCEHIL £ 7,

N—a v 3.3 TEH: bytearray RT3 X512k D E L7,

C(RT 1D str)fint] BX 1D str A7V =z7 e LTREINTWVS Python ¥+ 727 %% C @ int
RN £7,

f (float) [float] Python ORI %Z, C D float BUTEML 5,
d (float) [double] Python OEFE/NERMZ, C D double BUTZEHL £7,

D (complex) [Py_complex] Python O#EZREM%Z, C @ Py_complez MERICERL 7,

ZOMDA I o b

0 (object) [PyObject *] Python * 7Y =2 +% (—UIZE#ZITHIIZ) C @ Python A 7Y =7 MRS
VERRIELE T, TAUTKD, C a7 LR3FEREDOA T 7 P RFELINET, ATV =T
FOBWA Y Y ML A, RIFENDE KA 2 XA NULL 12725 2 LidH D 8 A

0! (object) [typeobject, PyObject *] Python # 7Y =2 b% C @ Python 7Y =7 MUK A ¥ RIRTE
LET, 0 IBTVWETH, Z20 C D5[#%xrh Ed: —2HD5IEIX Python OFA 7Y =7 b
ANDT7 FLRAT, ZOHDEIREA 7Y =27 bADERA Y EBPRFENT WS (PyObject* D) C DZE
BAD7 RLURTT, Python 7Y =7 s MHEE LR TIER WSS, TypeError XM L E T,

& (object) [converter, anything] Python * 72 =2 +% converter Bz r LT C OZEBUTEHL $9,
o5 £F: —OHIRBKT, —oHR ((FEORD) C ZHADT FL X% void * BT
ZHL b DTT, converter IZATD XS ICLTHUEHEINET:

status = converter(object, address);

Z 2T object W ZEHINRD Python * 72 = 7 T, address 1& Pydrg_Parsex() 2 L7z voidx
OB TT, R status IFEHUTRII U2 1, KRR LB ECE 0 1Tk b £9, BHuUTERKL
72356, converter B¥IE address DINEEZERFTIHIANZEH LR TERD €A
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% L converter »% Py_CLEANUP_SUPPORTED %ZiR3 &, 5EOD R—ZADVKRB LB, av"—&—%
5 —EMUHL, T TREDYTEXAEVRHMT 27y 225253, —EHOMUHL TIX
object 58U NULL 127 D address (XBRFIOFESH L 2 E CfEICR D 3,

N—3 a3 ¥ 3.1 TZH: Py_CLEANUP_SUPPORTED D&/,

p (bool) [int] ELMAMEAK®D &4 25T (a boolean predicate) I X N EEHIE L. Z OFEFE Fffizz C
D true/false BEMEICEIAL £3, & LXDERS int 1213 1 25, B4R5 0 PRESINET. Z0H
BUITEEDHEF) 2 Python [E%Z I {HF 3, Python BMEDEEEZ YD X SIHET 20%H D 7213
AURL truth 22 L T2 E W,

N—a v 3.3 Tl

(items) (tuple) [matching-items] * 7Y =27 b items ITA> TV B HEARRMOBZITOREI RO
Python @Y —4 Y ZBTRITNUIIRD R A & C 5181 items NOE 42 OFXBEAUTHIEO T T
ERINIBD EFRA, = Y ROEXBMIANTFHEICTEE T,

TRYEB (Y 74— LD LONG_MAX R 2EOBE) ZIETOIEFIRETT; L LR o, #tlfE
BF v 7 3E o7 ITbNERA — HEZITWMB72DD T 4 =L EH, HETEZIITWMBIIINETES
Gia. bffiory MRIEERDO S bItIhEO o E T (RO A, kv r T4 7RECOXY Y
¥ A b (downcast) HMAL TWET - ZOREIIAZRZR2 S LILERAD),

Zofth, FEXXFINCBNTERZFHOXFHWL20H D £3, R0 OFIIHEINT & 2 ANFIIIEE
ZFHA, UNIXFRRLET:

| Python 58V 2 b T, ZOXFLEDSIENRA T2 a > THBIeERLET, 72 a D5l
WHIGT 2 C OZREZT 7 40 b OETIIAL L TE»RITINER D FRA — 7> a YO58
B XN E. Pydrg ParseTuple () IIMIET 2 C BHONBICFEMA FH A

$ PyArg_ParseTupleAndKeywords () TOAMHAIRE: %D Python 5803 ¥ —v— FHEHTH S
EERRLETS, BfE, IRTOF—v— FEHGIBIMERDSFIBTRINILS S, 2Dk 74—
< PCFHIFD | IFHEIC $ KO ANCHEE SR TIUIR D TH A

N—a v 3.3 Tl

OXTHRDH L, EXRMOFLBIIZ ZTERDD 3, an Y MEOXFINZ, 7 —Xvt—IIC
B 2B (Pydrg_ParseTuple ) D3RS 2 B4t 7 [FJEMH (associated value)”) & L TfEbi
S

; ZOXFERH B, EXBEMOLRIZITRDLDES; LI aoyMEOXFINE, 7740
S—RXyt—V% BEMRZDZ 57— RXvt—TrLTELhET, : ¥ ; BHEECHMBOYFTT,

PR LNt N2 4 7Y 2 7 FADSIRIE TN T BA S (borrowed reference) 172D £3; 205
DATI 27 VOSBRIV 2T 7YX FLTIRD EHAI

DUF o BIBOC T 385 12X (additional argument) (&, FHAXFHIH HIREZNZBIAND 7 K L A TRIFIUL
BY ERA; MPEIBICHELLT FLRR, XTI A ANSNBEERET 270w Ed, Lo&iERX
B DY R MCHALL LS, fBIEIEBEAIMELE LTES HBEDP WL 225D £7; 2055, WET 5
HABMOIEET 2D I LRFIUIRD £H A
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ZHEIEL TS 2DICiE, arg 7Y =2 MERBERLFIC—HLRIIER ST, HhoBRLFIINOER
BRI RTHEDIAS & 512 LRI D £/ A, T 5 L., Pydrg_ Parsex() BIEUIHEERL ¥ 3, Zh
LD EITIZBEE L, MY RBIIE I L E T, BREMO E A OLHERIC X ) Pydrg Parsex()
PR 72356, KLU 2ERBAICHIET 27 FLRAE ZRLEO Y FLAOANBRREEINER A,

API B9

int PyArg_ParseTuple(PyObject *args, const char *format, ...)
MERIEDAZLIBICL 2D T XA R EBRLUT, a—hVRERICEBRLES, KT 2L E%
BUET; RS 2 eziR L. @UIRBINZEH L £5,

int PyArg_VaParse (PyObject *args, const char *format, va_ list vargs)
PyArg_ParseTuple() LR T TEH, AIZERDGIETIEZRL va_list Z518UCE D £7,

int PyArg_ParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char *key-

words|], ...)

LEGIE ¥ — v — FEOM#HE 22 BMO5BEBRL £, keywords 541% NULL THim X
eX—T— FHOEHITY, ZOHHE (EFASIH 2 RLET, RIALEGE, E2IRLET, K
MLZEERBERL., BURAINZEL L ET,

N—ar 3.6 CLH: UBEBFHSIH ZEBML 7%,

int PyArg_VaParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format,

char *keywords[], va_list vargs)
PyArg_ParseTupleAndKeywords () &R UTT A, AIERDGIETIZR L va_list #5158z b 3,

int PyArg_ValidateKeywordArguments (PyObject *)
F—U—FLBEBHNLALHFEOXF —DBXFITHE2 I 2L TT. ToBKIR
PyArg_ParseTupleAndKeywords () Z A LR VWY EICDOAMLET, ZOMHHIXEE OBEEIZHE
FROF = v 7 2R T 57-0TT,

N—Tar 3.2 TEM.

int PyArg_Parse (PyObject *args, const char *format, ...)
TIHAZ AN OBIBICEIT 2518V R RS 27D 2B TY — [HR X4 L OREEU.
5 BRI TS, Python 3 THIFR X417z METH_OLDARGS %2 (W% ¥, #HzicErhba— FTDRS
X RZEFRIE Z OBBOFERIERED SN T, DAL VATV XZBIFBRIELAEDI— FHBHIEP5]
IR D7D Z OB DRV K S ICEEFATT, ZOBKEERL TV DIE, T OBEKHMRA
Y LTHIBBMND R I % 01T 2 ECTHEAE» LTI, ZOHMNCBW TR Hbhoo51F 5
2HLNERA

int PyArg_UnpackTuple (PyObject *args, const char *name, Py_ssize t min, Py_ssize_t max,

T X ——&EX?%'&%%T%)&C L7ERT, 5O EZEE ST 2 EAXFINZENEE A, N7 X XDHIFIC
COFERMS BEBIE. BIRES T — 7. £REX Yy NEE T — 7V NT METH_VARARGS £ LT
BELRITNIRD Z8A. ESIBDA 72X T NE args TELET; TOXRTNVEARYDE T LT
RN D EFRA, FTVOEIEAKLL D min T, maz ZBXTERD FEA; min & maz
PELLTHDLFVERA, MG IEEBEBUCE X RITUIR ST, MBI IBUX Pyobject* AN
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DARA VR TIRFNUIED FEA; 2O DMBITIEBICIE. args DEXAD £7; HOSIRIIEHZSRK
TS, ATS>arDRIXRITNIET 2EEMD S B, args KHELTOWRWD DITIFENAD £HA;
FECH LHRZZ 0 o DEZPIHME L TE2RFIUIZR D 8 A, ZOBBIIEIT2 e HZRL, args
DR TNTIRVGECHLE - ZBOBERDA > TOBEEIHEEIRL ET; 150 ORBA X 7245
i EEy P LET,

ZOBBDOERABIZLYTNIORLE T, 2ok, 59BRD7=DHD _weakref fiJES 2 —1 DY — R
A— K26t okbDTT:

static PyObject *
weakref_ref (PyObject *self, PyObject *args)
{
PyObject *object;
PyObject *callback = NULL;
PyObject *result = NULL;
if (PyArg_UnpackTuple(args, "ref", 1, 2, &object, &callback)) {
result = PyWeakref_NewRef (object, callback);
}
return result;
}

ZOHNCBI B Pydrg UnpackTuple () WFURHI LI, Pydrg_ParseTuple() ZfEo DL TROIFUHI L
e EMTT:

PyArg_ParseTuple(args, "0|0:ref", &object, &callback)

6.6.2 {EDEFE

PyObject* Py_BuildValue(const char *format, ...)
Return value: New reference. PyArg_Parsex() 77 IV @Bﬁﬁ%ﬁ’ﬁ'h‘ﬁié D Xfif:ﬁﬁf@ifii
F35 X MESNCEEDONT, Fisflz2EM L 9, ERLAHEZELES., =7 —D%HEITE NULL &
IRUE9; NULL 2R 358, Bt eX 35 TL x5,

Py_BuildValue () EZHEIZXTNEAERT 2 LIERD T8 A. ZOBBMRE IVE2ERT 5D1E, EX
XFHNC DO EOFARBANA o TWB L ERFTT, FERALFINDEDY;E None ZIRL £3; &
REMDHE DR IT Ao T0aHE, EREMTIHRESNTVAASLDOF 7Y =7 M HEEIR
LET, A XML 1 OXFNEIRT X5 IHEfld 212id, AFEcib e EA 750 % v
9,

HAHANL s ® st ODFADIIIC, A7V =27 M 2MRETIRET -2 2MHET22DITXEY
Ny 77527 X2 LTETHEICE, BELLT—XZav—3hET, Py BuildValue() 23
ERLUEA T2 NI, MOHLHHRE LNy 772 RUL TSR LERA, HIOEVWAEZITH
iF, malloc() ML TAXEY ZHERL. ZN% Py _BuildlValue() WIKELHEE. 23— FAT
Py_BuildValue() DR o7& T free() ZMUHITEELH 2L 15 LTI,

u?@nﬁﬁﬂﬂi §Iﬁﬂﬁ®omtﬁ/ﬂi$ﬁ$1ﬁc? () FEINCHR - 72 883 EREATAHE S Python
N Fij—rs N D C wgﬁmfj‘
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FHRLFHINTIE, (s# D& I RERFNZRNVT) AR—2, &7, anrBiUar<idEHsh
¥9, INHOXFEMS . RWHEFINED £ o L RTFHARL T TEE T,

s (str F7:I& None) [const char *] null Iz C XFH%E. 'utf-8' T¥a—7 1 ¥ ZZHV
T. Python str 7 7Y =7 MIE#LET, d L C XFHIRA ¥ 2 NULL DA, None 1272
DET,

s# (str 7% None) [const char *, int £7=1& Py_ssize_t] C XFH L ZDEZ% 'utf-8' TV
=74 Y7 %5 T Python str 77 =7 MZEMLEF, C XFFKRA > XD NULL O
A, RIBMH XA, None 1T D F7,

y (bytes) [const char *] C XF%% Python bytes 7Y =7 MIEMLEF, L C XFHIKRA
¥ &% NULL 72 - 72356, None ZiRL X9,

y# (bytes) [const char *, int £7zl& Py_ssize_t] ZH4UE C XFH e ZDEEH 5 Python * 7
P MIEMILET, C XFHIKRA ¥ 25 NULL DIFE. ESIIEH X4 None 12R D F3,

z (str E7cId None) [const char *] s E[RIU TS,
z# (str F7zI3 None) [const char *, int £7=Id Py_ssize_t] s# RUTT,

u (str) [const wchar_t *] null #¥i & 417z Unicode (UTF-16 % 7z1% UCS-4) 7 — & ® wchar_t
Ny 7 75 Python Unicode & 7Y =7 MZEH L £ 3, Unicode Ny 7 7 KA ¥ & 53 NULL
DA, None 127D 5,

u# (str) [const wchar_t *, int F¥7cld Py_ssize_t] Unicode (UTF-16 %£7:1& UCS-4) F—&X DN
v 77 2 ZDEXHM 5 Python Unicode 7Y =7 MZEHL £3, Unicode Ny 7 7 KA &
#3 NULL D565, REIIMER SN None 127D 9,

U (str F7=I& None) [const char ¥] s ¥R LT3,

U# (str F7cl& None) [const char *, int ¥7cl& Py_ssize_t] s# E[F LTI,

i (int) [int] @H D C @ int % Python OBEA TV = 7 MTEHL £3,

b (int) [char] #H D C ® char % Python O A 7Y = 7 McEHL £ 7,

h (int) [short int] HHFHD C @ short int % Python O A 7Y =7 MTEHL %7,

1 (int) [long int] C @ long int % Python O A 7 = 7 MCEBL 7,

B (int) [unsigned char] C @ unsigned char % Python O A 7Y =7 MIEHL X7,

H (int) [unsigned short int] C @ unsigned short int % Python OEEA 7 =7 MicZE#HL
9,

I (int) [unsigned int] C @ unsigned int % Python O A 7> =7 MIEMHL 7,
k (int) [unsigned long] C ® unsigned long % Python O A 7Y = 7 MTEML £75,
L (int) [long long] C long long % Python @ int # 7Y =7 PAZEH#T 3,

K (int) [unsigned long long] C unsigned long long % Python @ int # 7Y = 7 bALHT 3,
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n (int) [Py_ssize_t] C @ Py_ssize_t % Python O A 7Y =7 MTEML £7,

c (REH 1 D bytes) [char] WA FZRFTEED C D int . BX 1 @ Python @ bytes 7
VML ET,

C(RT 1O str) [intf] XFERTHEHD C D int &, £X 1 @ Python D str A7V =7 MIE
L ET,

d (float) [double] C @ double % Python OFEINIFEICENL 5,
f (float) [float] C @ float % Python OFEI/NEEBUCEIL £ 5,
D (complex) [Py_complex *] C ® Py_complez #i&fh% Python OEZEBINEEL 7,

0 (object) [PyObject *] Python #7¥ =2 +Z2FZ2MATWELET (2L, BRIV NI 1
AV VRXYILET), BLIATY 27 b2 NULL RA Y RDOBGE, ZO5IEERT 2D
o7 DPDECHUNB LT =R T2OMNRATH 2 L IREL T, fistzLy PLET, o
TZD& % Py _BuildValue() 1& NULL %R U F THWIAMIEN L ER A, HIAEZ E/ZXHL T
21¥ UL SystemError -ty FLETF,

S (object) [PyObject *] 0 X[FAU T,

N (object) [PyObject *] 0 ¥[MUTT, 72/l A7V =7 bOBRATV Y P2 A7 URX Y PLE
VAo ATz WDEBYVAMYANDATY 27 bavyA S 7 ZREFHLIZE s TEREATY
5 E W EFITT,

0& (object) [converter, anything] anything % converter BI$(% 4+ LT Python * 7Y = 7 MZZH#:
LE¥ET, ZOBEIX anything (voidx ¥ H¥EOMTRIFIIR D £HA) Z5IBUC L THEUHIX
NV FT7Y 22 M BT RS EICIE NULL 2185 £ 512 Laidudid %
Ao

(items) (tuple) [matching-items] C OfED &7 24 %, [F U EZHZFFD Python ® X 7L
2L E T,

[items] (1list) [matching-items] C OfED 574 5%, [FCEERZFED Python DY R MIZE
BmLx9,

{items} (dict) [matching-items] C DfE»5 7% 285% Python OFFFICEBRL £F, —HDORT
M55 C DOELN. ZhzhF—BIXMMEL 2> THFICENE N E T,

EXXFINCET 227 —H4ET % &, SystemError fil# %ty b LT NULL Zi1BL 3,

PyObject* Py_VaBuildValue (const char *format, va_ list vargs)
Return value: New reference. Py_BuildValue() R UTT ., AIERSIBDRDDIZ va_list 25
TELD £9
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6.7 XFDEHLEENL

Bzt e . FERXLSCTHIHT D70 DREEEE

int Py0OS_snprintf (char *str, size_t size, const char *format, ...)
EXXFT format EBMDEIED S, size N4 M BBIIRWXFHN % str 121 L $F, Unix man
page @ snprintf(3) ZBML T E W,

int Py0S_vsnprintf (char *str, size_t size, const char *format, va_ list va)
EHXFF format LA[ERSIEY A b va 25, size N4 M ERBIROXTFANE str I L ET,
Unix man page ® wvsnprintf(3) ZZML T X0,

Py0S_snprintf() ¥ Py0S_vsnprintf() 3FHEC 54 75V O snprintf() & vsnprintf() BA¥Z 7 v
TLET, INHDBBOHNIZ, CEES 4 75 UMRRIEL TWiwa—F— 7 — X TOEFERRIET 2 2
2:‘/6@—0

The wrappers ensure that str[size-1] is always '\0' upon return. They never write more than size
bytes (including the trailing '\0') into str. Both functions require that str != NULL, size > 0 and
format != NULL.

L vsnprintf () DRWT' T v b7 4 — AT, YIDIETZRT 272DITRERANY 7 7% 4 X size & 512
NA M XD REL@EBL TV, Python & Py_FatalError() T abort LE T,

ZNHOMBOREY M (LUFTE r & LET) B FOEKERHS £7

e 0 <= rv < size D& &, ZMPNIMINL T, (BED strlrv] IZH2 '\0' ZFRNT) ro XFH
strctiIE iz,

e TV >= size DL E, ZHHNRIUIDFED LN TED, BINT 272D  rv + 1 N FDBRBEE -7
ZrZRLET, strlsize-1] & '\0' TT,

e TV < 0 DL EZ, PN LRI -/2/FTT, TOHETD strisize-1] 1T '\0' T, str
DENLNDEFIREFRETT, 7 —DEMBRRERMET T v b7+ — L KIFTT,

PUN @B locale IMKAF 7237572 S BUENDZEH 2TV E T,

double Py0S_string_to_double(const char *s, char **endptr, PyObject *overflow__exception)
XFH| s % double WAL £F, KL &1k Python O EREXEE T, JIFANLLNS
XFHNE. Python @ float() IR+ T 7 X2 2 3 FFNCHERL L £ 525, s DIEEHE REII
EAXFEDRDH o TERLBRVE WS TINRLED T, ZOEBITEOT S, —VIKFEL EE A

endptr 7% NULL DA, U FH KIS L TITbNE T, XFHIDIE LW IFE/NSS D £ B
IZH o TWVWRWESEIZ -1.0 218 L T ValueError ZHEIEF T,

endptr 3 NULL TEWEE, XFF 2 nIRELR#FITEH L T, *endptr ICRAIOEI N D 272X
FADKRA Y REMHL ET, XFHNDIETHICIE L WIEFE/ NI ORI D - 72355, *endptr %
NFHDOFFEICRE L T, ValueError Z2H4A X8, -1.0 ZRL X7,

s 2 float IFH LT WVIFEREWEEZRFEL TWEE, (FlZI1X. "1e500" XZ2L DT I v b
74 —LTRIHTEZEEA) overflow_exception A NULL 7% & Py_HUGE_VAL (2 Y25 2 (1
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char*

TIRLE T, DG EI overflow_exception & Python O A 7 =7 v ADKRA ¥ X Thith
B72673. 20BN EZREZET -1.0 ZIELET, EBHDHETSH. *xendptr WIS NED
EROFHIDOXFANDRA ¥ RPBESNE T,

FHUHND T T —HEHHNCTEAE L7258 (B 21F out-of-memory 5 —), &Y% Python Oflst%
RELT -1.0 ZIRLET,

N—a 3.1 TEM.

Py0S_double_to_string(double val, char format_code, int precision, int flags, int *ptype)
double wal ZIFE XN format_code, precision, flags \ZFHDNWTXFINCELLL 3,

format_code 1% 'e', 'E', '£' 'F'  'g' 'G', 'r' DXNHLTRINIZRD FHA, 'v' DHA.
precision 1% 0 TRIFIR ST, BHEINET, 'v' 74+—<v ba— FIIIEED repr() 74—
~v FERFEELTVET,

ags & 0 %>, Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0, Py_DTSF_ALT 7>, T HD or ZH-7d D
y y
T9:

o Py_DTSF_SIGN (&, val A TN ZJ WIS XFEHBICOITL I ZEKRLET,
e Py_DTSF_ADD_DOT_O I XFHIDBED XS ICHIAR VI E ZREEL E5,

o Py_DTSF_ALT % 7alternate” 7 # —~ v ML — L2 HA T2 Z2EBEHKL T3, M
Py0S_snprintf() O '#' FEEEZSWML TLIZE W,

ptype B3 NULL THEWIEE, val 23FRE. ML, NaN o Eh»ric& b8 T, Py_DIST_FINITE,
Py_DTST_INFINITE, Py_DTST_NAN DWW TN ICHEINE T,

RO HIZE RO TIPS Tz buffer ~NDRA > R, BEHBKRKL 725513 NULL T35,
OCH U, SBX N FH % PyMem_Free() %o TRIRT 2 EEHH D £3,

N—a v 3.1 Tl

int Py0OS_stricmp (const char *sI, const char *s2)

RTINS 7% K L 72 SO IR, RS /NS 2 SR 2 DI, stremp O & R CENMEZ L
£9,

int Py0S_strnicmp (const char *sI, const char *s2, Py_ssize_t size)

RTINS 72 XA L 72 N SCFHI R, KOO /NS 72 LS % LIS, strnemp O & [ CEffE 2
LE,

6.7.
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6.8 VLY aY

PyObject* PyEval_GetBuiltins()
Return value: Borrowed reference. IEDEIT 7L —2HNDE N M4V DEEEN, D LETHD 7
L= 2R FUEA Ly FIREEOA v 2TV XD b4 UEFEERIRLE T,

PyObject* PyEval_GetLocals()
Return value: Borrowed reference. BIIEDFEIT 7 L — AND B — AW NVEBOFED. FITHDo 71—
LD AUL NULL 2R L %5,

PyObject* PyEval_GetGlobals()
Return value: Borrowed reference. IEDEIT 7 L —2HND 70— IV ERDOEEEN, EfTHD 7
L — 0720 NULL 2R L £9,

PyFrameObject™ PyEval_GetFrame ()
Return value: Borrowed reference. AED AL v FIREED 7 L — 2 %R L 5, BHEFTHO 7L —
LHIRFAUL NULL 23R L £9,

int PyFrame_GetLineNumber ( PyFrameObject *frame)
frame DPEEFATL TV ARITHES TR LET,

const char* PyEval_GetFuncName (PyObject *func)
func BB 7R, A VRRVRAZXTY 27 P THNEZEDLHTEZ. £ 5 TRIFIUL func DBIZIR
LEd,

const char®* PyEval_GetFuncDesc (PyObject *func)
func OENMKIFT 5. fEFISCFS (description string) IR L 3, RO I, Bz XY v RIgHL
Ti& ”()”, 7 constructor”, ” instance”, ” object” TF, PyEval_GetFuncName () ¥ s X 7fE5R,
func OIETUTED 3,

6.9 codec L X Y i R— FEAEK

int PyCodec_Register (PyObject *search_function)
F LW codec MBRBEBMEBIRL 7,

BIfEHE LT, ZOREII encodings Sy 7 — I ME IR OTHITK S X512, FHEB—F X
nTwinugREr—FLET,

int PyCodec_KnownEncoding (const char *encoding)
encoding D7z DEFZREXNT= codec BFETELEI0IIHLET 120 ZRLET, ZOBBILE
WL £,

PyObject* PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. WAHD codec X—ZD encode APL

encoding WU TRDP o7y a—XBEFITH LT object ZELE T, TT—AY RV TRV Y
FiX errors TIHEL E3, errors X NULL TH k<. ZOHEIEZFD codec DT 7 AL DXV v R
PRHENET, Toa—EZRROoOnSRd o725 E813 LookupError R4 X8 %3,
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*

PyObject* PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)

Return value: New reference. NAHD codec R—ZADFa—F APL

encoding W25 CTRDP o727 a2 —XERITH LT object ZELET, TI7—NAYRYYITXY R
X errors THREL E T, errors X NULL TH &<, ZDEEIEZD codec DT 7 4L DXV v KA
FHXNE T, Ta—XBR005RD - 728551% LookupError ZRHAEXEE T,

6.9.1 J—7 v 7%&% API

RDOBAETIE. XXFH encoding ERTNIFITEMS 2 2 8T RIS, RXFNFRBH L MR E
LET, a—F v ZHRREONEIRWEE, KeyError Z&E L T NULL ZIEL %5,

PyObject* PyCodec_Encoder (const char *encoding)
Return value: New reference. 5-2 537z encoding DT> 2 —XBEBUERLET,

PyObject* PyCodec_Decoder (const char *encoding)
Return value: New reference. 52 57z encoding D7 23— XEAKERL £3,

PyObject* PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
Return value: New reference. 5 Z &7z encoding ® IncrementalEncoder A 7Y =2 h&EIRL
£9,

PyObject* PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
Return value: New reference. 5 Z &7z encoding ® IncrementalDecoder * 7Y =2 b %ZiRL
\ij—o

PyObject* PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. 5 2 547z encoding @ StreamReader 7 7 7 b VEAKEIRL 3,

*

PyObject* PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)

Return value: New reference. 52 547z encoding @ StreamWriter 7 7 7 b VEAKEIRL 3,

6.9.2 Unicode T5—/\>>KRZHAL XM API

int PyCodec_RegisterError (const char *name, PyObject *error)
IS5 —NYRADEHDI—LNy 7 error % name TEERLET, 2D a—iLy 7B,
A—FT v IPLYA=FTERVNF/T A= FTEROANAS MIEBLERI, 202y a—-F/7
a— FEIBOMUH LT name BHEESI ATV LFUTHEINET,

a— Il Ny 77X 1 ©2dD5 ¥ ¥ L T, UnicodeEncodeError, UnicodeDecodeError,
UnicodeTranslateError O ¥ DA Y A X Y A ZZIIWMD £3, 204 YA Xy RIFME
DB BXFHNRNA MINCET2ERE, ZOTLOXFIFOL 7y P EFRi>TOVWET, (ZDOHER
ZHUSS 2 720 DBIBICOWTIE Unicode BIAA T b Z2BHML TSIV, ) ="y Zid
BENHNEREZE 20, 2ERDEX T NVHED Y — 7 Y ADORE L. encode/decode %S
LZIEDNFHHDA 7y b RBZEH ML TRLES,

BINL7H 0%, T7—RE -1 ZIELET,

6.9. codec LR MY HR— NEEEK 69



The Python/C API, )1 —2X 3.8.20

*name)

PyObject* PyCodec_LookupError (const char
Return value: New reference. name TEEFRINIZZ T =AY RY VT a— Ny JEBERZKRL F
T KAl E L LT, NULL I NHE. Tstrict” DT T — Y Y v Za—ny 7B¥E R

L/ij—o

PyObject* PyCodec_StrictErrors(PyObject *exc)
Return value: Always NULL. exc e L TREXETE T,

PyObject* PyCodec_IgnoreErrors(PyObject *exc)
Return value: New reference. unicode 7 — %ML, BMEDANZ A Xy T LET,

PyObject* PyCodec_ReplaceErrors (PyObject *exc)
Return value: New reference. unicode TZ —% ? %> U+FFFD TEZ#1X £,

PyObject* PyCodec_XMLCharRefReplaceErrors(PyObject *exc)
Return value: New reference. unicode encode =7 —% XML XFZRTE I 3,

PyObject* PyCodec_BackslashReplaceErrors (PyObject *exc)
Return value: New reference. unicode encode T —% Ny 725 v ¥ a LA —7 (\x, \u, \U) T
BEXMZET,

PyObject* PyCodec_NameReplaceErrors (PyObject *exc)
Return value: New reference. unicode encode =7 —% \N{...} TEE#{I FI,

N— a ¥ 3.5 TENM.
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SEVEN

WRA T L1+ (ABSTRACT OBJECTS LAYER)

COETHET I, 7927 POBUKIFE LRV E 57 Python 7Y = 7 + O#fER, (BUEE 2
T, =7y 2METrWwo k) KEDPERMOF 7Y =7 M T 2ERITRVE T, BEEEEANR TR
WA Y 27 M LT - 72358, Python OB EHEIND Z 2D ET,

IS DBEEIE, PyList_New() THER X N72141C NULL A DEZFRE I N TWARWY 2 bD X 5742, #Y)
KL IR TOWRWAT Y 2 7 ML THES 22X TE R A

7.1 #72x- 70Ok 3JL (object protocol)

PyObject* Py_NotImplemented
GZoWldA 72227 XYy FOGIBOBOMAEDE DUHEAIRFETHZHIE LTEDN S,
KRR (NotImplemented) > ¥ 7L k¥,

Py_RETURN_NOTIMPLEMENTED
C B & Py NotImplemented ZiR 3 ZEYNIITWE T (72D 5. Notlmplemented > > 7
NEYDOBRAT Y PR L, BHILET)

int PyObject_Print (PyObject *o, FILE *fp, int flags)
AT b ok T7AN fpllHNHLET, KT 2L -1 2 BRLE T, flags 5IHEUIFIS DA
Ty arvEEMCTARIEVET, BEYR—- XN TWEHE—DF 7> a »IE Py_PRINT_RAW T
T, IO T arEEETS L. repr() DDV str() ZffioTATY =27 b 2EZIAALE T,

int PyObject_HasAttr (PyObject *o, PyObject *attr _name)
o BEME attr_name ZHFOL ZIT 1 &2, ZHHDOL 212 0 ZELET, ZDAEKIX Python O
hasattr(o, attr_name) 2 U T3, ZOBEKIIFEITHKIILET,

__getattr__() XYV v F® __getattribute__() XY v FOMEUYH LHITE Z 2 f5HIINHIZ 0 5
CRIWHEBELTLEX Y, 27— REXT 212, RO DIC PyObject_Getdttr() EfioTL
W,

int PyObject_HasAttrString(PyObject *o, const char *attr name)
o BB attr_name ZHFDOL ZIC 1 &2, ZlHDr 212 0 ZELE T, ZDOAEKIX Python O
hasattr(o, attr_name) YR U T, ZDBEBITEIWCHINIL T,

__getattr__() XY v K% __getattribute__() XY v FOMREKHLFP, —RNRXFH L 7
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Yz bOERFNCE Z ZHSMIIHRIENZ Z LIER L TLEE W, T2 WE I E 2123, b
DIZ PyObject_GetAttrString() Zffio T 72X W,

PyObject* PyObject_GetAttr (PyObject *o, PyObject *attr_name)
Return value: New reference. X7 =27 b o 6., 4HI attr_name ODBEZEEL E3, BT
e EMEE R LERT AL NULL Z2IR L ET, ZDOBEIE Python DR o.attr_name X [F LTI,

PyObject* PyObject_GetAttrString(PyObject *o, const char *attr name)
Return value: New reference. X7 =27 b o 6. 4EHI attr_name DBEBMEZEEL 3, KT
ZrEHMEERLUKIMST 22 NULL 2R LET, ZDOB%EIE Python DX o.attr_name ¥ [A LTI,

PyObject* PyObject_GenericGetAttr (PyObject *o, PyObject *name)
Return value: New reference. B+ 7Y = 7 + D tp_getattro ARy MIENINS, BHELIVET 5
R RBET T, ZOBBX (B LFETIR) A7 =27 PO __dict__ WX, 7=
ZPD MRO IZH 37 7 ADHELDHZET AV X% L ¥£3, descriptors THENIBRSHATW
BN, T—RDTAZY T RIIAVAZRVADRELDEREIN, IET—XT A7) FRFRELI
ENET, AfIr SR80 o756 AttributeError ZEH L £,

int PyObject_SetAttr (PyObject *o, PyObject *attr name, PyObject *v)
AT 27 b oD attr_name E\WVIHDEMIC, H o ZRELET. KT 2 ehibzrtil -1 %2
BLUET; I35 021 BLET, ZOMEEIE Python DR o.attr_name = v [HUTT,

v 25 NULL OBEXBEEIHIBRINE T, ZOBEIEHIRTH D Pyobject_Deldttr() 2HES D
PEFELWTT,

int PyObject_SetAttrString(PyObject *o, const char *attr_name, PyObject *v)
AT b oD attr_name E\NSHDEMIC, H o ZRELET, KRT 2 ehilbzEHL -1 %
BRLUET; B T5L 0 2RLET, ZOMKIE Python DR o.attr_name = v XU T,

v %% NULL O5EBEMEDSHIRES N E 505, Z ORABIZIHERTH D PyObject_DeldttrString() %
5D LEFELWTT,

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
BIEORE L HIBRZIT S AN T, AT 27 bD tp_setattro ARy MIEIPNET, 4
TVx227 D MRO KHB7 7 ADFENST—XT 4 AT 752%:%”"1, Eﬁﬁ)otb‘% EA VR
RUADHEZDH ZEEDOHFRECHIFRE D bEBEEINE T, 25 TRVEHEIE. (b LIFETIR) A
7 O __dict__ WEMEFRED LIBHIBRL EF, MIIT5L 0 25RI N, Z25 TRVWEAEIR
AttributeError A SN -1 MRS NFE T,

int PyObject_DelAttr (PyObject *o, PyObject *attr name)
FTT 27 b oD attr_name EWVWHHDBEBWEHIFRL$T, KT 2L -1 ZIELE T, TR
Python ®X del o.attr_name XA LT3,

int PyObject_DelAttrString (PyObject *o, const char *atir _name)
AT b oD attr_name LWVWHHDOBEWERHIBRL $T, KT 2L -1 ZIELET., TR
Python X del o.attr_name ¥[H U T3,

PyObject* PyObject_GenericGetDict (PyObject *o, void *context)
Return value: New reference. __dict__ 7 AT VT RD getter DIRFFRFEET T, BDERIGEIZ.

72 BTEHRATZ I ML AV (abstract objects layer)



The Python/C API, U1 —2X 3.8.20

HEZERL X9,
N— a ¥ 3.3 TEM.

int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
__dict__ TRZ VT ED setter DRBFINLRFEETT, ZOFEETIFHELHIRT 2 Z2EFshTn
FH A

N—a v 3.3 Tl

PyObject* PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
Return value: New reference. 01 ¥ 02 % opid \ZHEE L/=HEIC X » THI] L £ 3, opid I& Py_LT,
Py_LE, Py_EQ, Py_NE, Py_GT, £721X Py_GE, DWW I TRIFIIIER ST, FhLh < <=, == I=
S BEUE>= 1B LET, ZOMEUX Python D ol op 02 &FE LT, op 25 opid IZXIIEF %8
BYTT, By 2 e BHROMZRLKKT 2 & NULL 2B L 7,

int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)
0l & 02 % opid \ZHE LB X > THE L %9, opid & Py_LT, Py_LE, Py_EQ, Py_NE, Py_GT,
F721% Py_GE, DWVWFTIDLTRIFIIR ST, ZNEN < <=, == 1= > BIXUE>= TMHELET, L
BRRPELRLIX L 2, BRolF 0z, Z7-2R%ET2L -1 ZRLET., ZOBKIE Python @
R ol op 02 LW LT, op ¥ opid WZHIGT 2HEF T,

AR ol & 2 BPA—DATY =7 bTHDBEE. PyObject_RichCompareBool () & Py_EQ X L THIZ
1 %ZiBE L, Py_NE WX LTHIZ 0 ZIBL %3,

PyObject* PyObject_Repr (PyObject *o)
Return value: New reference. X 7Y =7 b o OXFHIRBZFHE LU E T, M3 2 & XFHRHZIR
L. K3 % ¥ NULL %38 L %3, Python R repr(o) ¥R TT, ZDREEIIHAAARBE repr O
DTSN ET,

N=Ta¥y 34 TEE: 7774 7RHERS THETRW I L2 RIET 2 D@L LS5, 2ol
BTN 77— av 2B L510kDELE,

PyObject* PyObject _ASCII(PyObject *o)
Return value: New reference. PyObject_Repr() LREk, A7 =7 b+ o ODXFHNRIZFHEAL £
T, PyObject_Repr() I &k » TRINEXFINCEENZIE ASCII XF%, TRAT—7TF \x |
\u.\UTZ2Fr—7L %5, ZOBKIZ Pythoh 2 @ PyObject_Repr() HHR 3T XFH & [A UXFH]
EHERLUET, ascii ) WXk THUHIhE T,

PyObject* PyObject_Str (PyObject *o0)
Return value: New reference. 7 7Y =7 b o OXFHIRBZFHE L 3, WIS % & XFHRH%
BL, Kfs %2 NULL 23R L %3, Python R str(o) AU TY, ZDRAKIIHAAAREE str()
%, print () FAE O CTHOH SN E T,

A=Pay 34 TEE: 7274 TROBER S TRTROC L 2RI 2 0IBAR & 51, oM
BIEF Sy 77 ¥ - 3 v EADES IR E LT,
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PyObject* PyObject_Bytes (PyObject *o0)

Return value: New reference. 7Y =27 b o DA MIRBZFHELE T, KT % & NULL %R
L. 332 bytes 779227 b RIBLET, o B THR VWY 2D, Python R bytes(o) ¥FIL
TT, bytes(o) 2iE-T, o PEHDL X2 121%, LuTOIHbEIhiz bytes A 7V 227 FEIRTDT
1372 & TypeError 23EH N E T,

int PyObject_IsSubclass(PyObject *derived, PyObject *cls)

79 R derived 237 7 A cls ¥[RA—TdH 230, ZIhOIRELEZIRATHE2EE5131 B#RL, £5
THWEBIZ0ZRLET, =7 —DEELGEEE -1 BIRLE T,

cls MR TILDIFE., cls DETOBERIIH L TFzv 7 LET, PR 12DF 2w 7T 1HE-
7z, BRI L ek, 2RO X 0tk ET,

cls 12 __subclasscheck__() XV v FRDHBZGEE. F27 7 ADWKED PEP 3119 I2H 2@ Y
SHMEHETZ-DIMEINE T, 25 ThRWVWE E derived 25 cls DT27 T A3 D%, EEND S
W R T2 2 ATHE2HE. OFD cls.__mro__ ITHEFENBEETT,

WEIE. 774727 b, DFD type DA VAR VAREIDBIRE LT FRZFNBI TR
RREINET, LrL. A7V 7 MEM __bases__ (ZHUIREY 7 RD X F)LTRIFIER & 7%
W) BEEEZ I TLEEETEE T,

int PyObject_IsInstance(PyObject *inst, PyObject *cls)

inst 7R cls B LZ cls DFTZITADA VARV ATHAEFIZ 1 BB L, 5 TRWERIZ
0%BLET, =7 —0Ex2r -1 ZIRLHINEZRELET,

cls MR TNVDIFE, cls DETOERIIHLTF v 7 LET, PR DH1O2DF v 7T 1R
& BRI 1L R, 2RO E 0D £T,

cls 12 __instancecheck__() XV v F2RHZLHEIEX. T2 7 ADKED PEP 3119 IZh 2@y
SEHETZDITMENE T, I TRHRWVEE inst D3 cls DA VARV ARZKRDZDIE. D25
AW cls DF7 I ATHEHETT,

A VARV R inst 1B __class__ B2 T, 2OV 7R ARIN2bDE LEETE
EJcan

AT b cls LEDRIET FADN T IR B Zh 355, @M __bases__ (ZNUIRES 72D
XTIV TRIFNIRLRY) 2Rl-E2Z e TEEEXTEET,

int PyCallable_Check(PyObject *o)

F T2 b o PP LAJBEA TV 27 P I DARET, A 7927 PO LE[RETH 2
YEICLERRL, FOTRVWEZIZZ 0 BELET, ZOBMIECH LIZEICHEILET,

PyObject* PyObject_Call(PyObject *callable, PyObject *args, PyObject *kwargs)

Return value: New reference. WEO'H UATREZR Python DA 7Y = 7 b callable %, X 7 args ¥ L
TEHEZoNB58#HE kwargs £ LTHEZ LN 4TI E518E & DIMPUTHL 5,

args 1& NULL TH o TR 5T, 5IBEDLEL LEWEEIIEDOX TN EH o> TLEE W, kwargs 1
NULL THHWEH A,

L7 6O L ORERZR L. KM LZZoHI5 2R H L NULL 218 L £

74
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ZAUIRD Python D& FIFETT: callable(xargs, **kwargs)

PyObject* PyObject_CallObject (PyObject *callable, PyObject *args)

Return value: New reference. WEU'H LATEEZR Python 04 7Y = 2 b+ callable 2. X7V args ¥ L
THZLNZ58e e DIFUCHL 3, I8P EREEE. args 1& NULL THOWEE A,

I L7 PO L ORRZIR L. KRR L Zofsb 25X L NULL 28 L £9

ZHUFRD Python DR & [FAFFTT: callable(*args) o

PyObject* PyObject_CallFunction(PyObject *callable, const char *format, ...)

Return value: New reference. W-ON L AJREZR Python & 7Y = 7 b callable Z I Z#ED C 518
BT L E T, C5lI8UE Py_BuildValue() RO 7 3 —< v b XXFHNEfF - TR L 55

A L7z IO L ORERZIR L, R L7z oI5 234 LU NULL 2R L X5,
ZAUIRD Python DX & RS TT: callable(*args)

Note that if you only pass PyObject * args, PyObject_CallFunctionObjArgs () is a faster alter-

native.

N—=a v 34 TEHE: format DED char * POEBEINE LTz,

PyObject* PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)

Return value: New reference. 73 =2 b obj ® name L WIHIEZHIDAY v K&, WL 250D C 5|
B bl LET, CHIBIEX TN E2ERT 5 Py_BuildValue() TERD 7 + —< v +3FF|
TiREnLTVET,

format 1& NULL TH k<. Bl GRZLNRVIEERLET,
RN L7z 5O L ORERZIR L, KL 7z o4 28 L NULL 218 L %5
ZAUIRD Python DX & [FSFTF: obj.name(argl, arg2, ...) o

Note that if you only pass PyObject * args, PyObject_CallMethodObjArgs () is a faster alterna-

tive.

N—=a ¥ 3.4 TEHE: name & format DEIDS char * POEEINF Lz,

PyObject* PyObject_CallFunctionObjArgs (PyObject *callable, ...)

Return value: New reference. Call a callable Python object callable, with a variable number of
PyObject* arguments. The arguments are provided as a variable number of parameters followed

by NULL.
BN L7 OO L OFERZIR L, KRB L7560 2%EH L NULL 28U £3,

ZAUIRD Python DX [FAFTF: callable(argl, arg2, ...) o

PyObject* PyObject_CallMethodObjArgs (PyObject *obj, PyObject *name, ...)

Return value: New reference. Calls a method of the Python object 0bj, where the name of the
method is given as a Python string object in name. It is called with a variable number of PyObject*

arguments. The arguments are provided as a variable number of parameters followed by NULL.

7.1.
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AL PO L ORRZIR L, KRR LZZofsZEH L NULL 28 L £9

PyObject* _PyObject_Vectorcall (PyObject *callable, PyObject *const *args, size_t nargsf, Py-

Object *kwnames)
Call a callable Python object callable, using vectorcall if possible.

args is a C array with the positional arguments.

nargsf is  the number of positional arguments plus optionally the flag
PY_VECTORCALL_ARGUMENTS_OFFSET (see below). To get actual number of arguments, use
PyVectorcall_NARGS(nargsf).

kwnames can be either NULL (no keyword arguments) or a tuple of keyword names. In the latter
case, the values of the keyword arguments are stored in args after the positional arguments. The

number of keyword arguments does not influence nargsf.
kwnames must contain only objects of type str (not a subclass), and all keys must be unique.
R L7z SR L DFERZIE L, KBL 7256154 28 U NULL 23R L %9,

This uses the vectorcall protocol if the callable supports it; otherwise, the arguments are converted

to use tp_call.

AMR: This function is provisional and expected to become public in Python 3.9, with a different
name and, possibly, changed semantics. If you use the function, plan for updating your code for

Python 3.9.

N—a v 3.8 Tl

PY_VECTORCALL_ARGUMENTS_OFFSET

If set in a vectorcall nargsf argument, the callee is allowed to temporarily change args[-1]. In
other words, args points to argument 1 (not 0) in the allocated vector. The callee must restore

the value of args[-1] before returning.

Whenever they can do so cheaply (without additional allocation), callers are encouraged to use
PY_VECTORCALL_ARGUMENTS_OFFSET. Doing so will allow callables such as bound methods to make

their onward calls (which include a prepended self argument) cheaply.

N— ar 3.8 TE.

Py__ssize_t PyVectorcall_NARGS(size_t nargsf)

Given a vectorcall nargsf argument, return the actual number of arguments. Currently equivalent

to nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET.

N— a v 3.8 Tl

PyObject* _PyObject_FastCallDict (PyObject *callable, PyObject *const *args, size t nargsf,

PyObject *kwdict)
Same as _PyObject_Vectorcall () except that the keyword arguments are passed as a dictionary

in kwdict. This may be NULL if there are no keyword arguments.
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For callables supporting vectorcall, the arguments are internally converted to the vectorcall
convention. Therefore, this function adds some overhead compared to _PyObject_Vectorcall ().

It should only be used if the caller already has a dictionary ready to use.

FAMR: This function is provisional and expected to become public in Python 3.9, with a different
name and, possibly, changed semantics. If you use the function, plan for updating your code for
Python 3.9.

N—a v 3.8 Tl

Py_hash_t PyObject_Hash(PyObject *o)
FT7I27 b o DNy afliRFTELTRLES, KT 2L -1 ZKEL %73, Python O3k hash(o)

N—=Yarv 3.2 TEHE: RDEDAID Py_hash_ t IR D FE L, ZOHIX, Py _ssize t ERIUH A
A% b O I TT,

Py_hash_t PyObject_HashNotImplemented (PyObject *o0)
type(o) BNy ¥ 2 RAJBETH % Z & &/RT TypeError & EL. -1 ZRL EF, ZOBEEIZ
tp_hash X B v NI I N7z & 2RIV EZIT. 20D type 25Ny Y a RAJRETH B Z & %
AV RT) ZTHRINTRLE T,

int PyObject_IsTrue (PyObject *o0)
0o PEERTLAREZIHEAICIE 1 2, 25 TRVE ZICIE 0 ZIBL EF, Python O not not o
CEUTY, KFdL -1 ZIBL¥,

int PyObject_Not (PyObject *o)
o MEERTLAREIGEHICIZ 0 %, Z5THRVEZIZE 1 ZRLE T, Python X not o &[H
LT3, KT 2L -1 ZRLE T,

PyObject* PyObject_Type (PyObject *0)
Return value: New reference. When o is non-NULL, returns a type object corresponding to the
object type of object 0. On failure, raises SystemError and returns NULL. This is equivalent to
the Python expression type (o). This function increments the reference count of the return value.
There’s really no reason to use this function instead of the common expression o->ob_type, which

returns a pointer of type PyTypeObject*, except when the incremented reference count is needed.

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
FTI 2T oW, type B type DV T RA T THZHL ZIWCEEZRLET, 556D X &% NULL
TH-oTIERDEEA,

Py_ ssize_t PyObject_Size (PyObject *o0)

Py_ssize t PyObject_Length(PyObject *o)
0 DREZRLET, RELATY= bt o BBy —Fr 2B Tntare~y T 0 b a Loy
ZHEHELTVWEGE, =7 YR LTOREZRLES, =7—-24U 2L -1 Zi&RL %9, Python
DR len(o) LR LTT,
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Py_ssize_t PyObject_LengthHint (PyObject *o, Py_ssize t default)
FT7Px 7 0o DBMEOEXERLET, %*ﬂb:%ﬁ%@ﬁé %, RZ __length_hint__() %{#H-T
WMREOREZ, ZLTRRERICT 74V FDHEZEZS E LET, ZOMKIZ Python O operator.
length_hint (o, default) &R LTI,

N— g v 3.4 TEM.

PyObject* PyObject_GetItem(PyObject *o, PyObject *key)
Return value: New reference. &7 =7 b key WCHIET 2 0o DERZRLET, KT % & NULL
%IRL EF, Python DR olkey]l 2R TT,

int PyObject_SetItem(PyObject *o, PyObject *key, PyObject *v)
FT7T 2T b key Al v ITWIATTE T, KT B . Bl EENL -1 ZRLET, #1358 0%
BLUET, Z4UX Python DL olkey] = v ERIFTT., ZOMEII v NOSx BAED FEA

int PyObject_DelItem(PyObject *o, PyObject *key)
FTIxI bt o5 key WBHTAMICHIZHIRLE S, KT 2L -1 ZIRLE T, Python DX
del olkeyl ¥R T,

PyObject* PyObject_Dir (PyObject *o0)
Return value: New reference. Z DBIEUE Python O dir(o) ¥R LT, A 7Y =7 bDERAII
HDHETTWELFINNBRBZ VAL (EDHBEHHDET) ZRLET, T7—DHEITIE NULL 2
BUES, 5180 NULL 123 2 &, Python 1281} 3 dir() RIBkIZ, BIEO B — WL RART 2R L ¥
T ZOWmA. 7T 4 TRFATT L —LHRIFAUE NULL 23R U E$H, PyErr_Occurred () 3 k%
BLET,

PyObject* PyObject_GetIter (PyObject *o)
Return value: New reference. Python O3 iter(o) [EUTT, 518IC oA 7P =7 MzT
BHIBAT L=, ATV BT TRATLV—RDERIIEIA T2 7 VEBRRLET, &
7Y 27 M DRABNIARATRE T H - 72855121 TypeError %35 LT NULL iR L ¥£7,

7.2 HEE 0O~ )L (number protocol)

int PyNumber_Check (PyObject *o)
FT7T 7 o PBIER 0 P arZRELTVWERHEIZ 1 ZIRL., £ TRV 2Z3BzIR
§o ZOBBIFOH LIZEICEILET,

N—=Tay 3.8 TEH: o WA VT v 7 ABRE->/-55. 1 ZIRLET,

PyObject* PyNumber _Add (PyObject *ol, PyObject *02)
Return value: New reference. [T 5% ol ¥ 02 ZIELUAEREZIRL, KI5 ¥ NULL ZRL
F3, Python DX o1 + 02 XFIL T,

PyObject* PyNumber_Subtract (PyObject *ol, PyObject *02)
Return value: New reference. [T 5 ¥ ol 05 02 ZHE LR EZIRL, KRBT % & NULL %R
L %3, Python ®X o1 - 02 XE LTI,

78 BTEHRATZ I ML AV (abstract objects layer)



The Python/C API, U1 —2X 3.8.20

PyObject* PyNumber_Multiply (PyObject *ol, PyObject *02)
Return value: New reference. M3 5% ol & 02 B LAERER L, KRBT % & NULL %R
%3, Python DK o1 * 02 XFILUTT,

PyObject* PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. N3 2 & o1 ¥ 02 ZITHIRAE L -FERERL, KT 3 & NULL %
BL %3, Python D o1 @ 02 XA LTI,

N— g v 3.5 TEM.

PyObject* PyNumber _FloorDivide (PyObject *ol1, PyObject *02)
Return value: New reference. KI5 2% o1 % 02 THRELZUHETHEEZERL, KMT 25 2 NULL %
BUET, 7 [Bthko” BHETORE LR L TY,

PyObject* PyNumber_TrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. EEIJJT% E. BUFERIR ol D 02 X ABREMEIIH T 2 ZY M
(reasonable approximation) ZiE L., KT 2 & NULL ZIRL £, 2TOFEH % 2 ZHEK L LTX
BT 2 DEIAATRER 7=, OBV NIGEEIE 7 A UE” LORBITEFEA, ZO%D. EDED
ERUC D $3. ZOBBIC oD ETE L 7B, HENMUROEZEST Ze23H D £,

PyObject* PyNumber _Remainder (PyObject *ol, PyObject *02)
Return value: New reference. K3 25 & o1 % 02 THRELZFRERL, KNI % L NULL 2RL
%3, Python DX o1 % 02 XFIL T,

PyObject* PyNumber_Divmod ( PyObject *ol, PyObject *02)
Return value: New reference. flAAABEIE divmod() 2SR L TL X\, KF % & NULL %K
L %73, Python @3 divmod(ol, 02) XFUTT,

PyObject* PyNumber_Power (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. #lAAARE pow() #SRL T XV, KT % & NULL %R L
%9, Python O3 pow(ol, 02, 03) EFUTT, 03 1ZA T a»TY, 08 ZEMHI B0 S,
Py_None Z ANLTKZE W (03 IT NULL 2T &, RIERXEY 77 AZ5|IERIT DD
£7),

PyObject* PyNumber_Negative (PyObject *0)
Return value: New reference. [ 3 2 & o DFFERIELZIE L, KF % ¥ NULL 2B L ¥3, Python
ODK -0 t [EJ I./VC\?—O

PyObject* PyNumber_Positive (PyObject *0)
Return value: New reference. M3 2 ¥ o ZiBL. KF % & NULL %R L %9, Python O3 +o
EALTT,

PyObject* PyNumber_Absolute (PyObject *0)
Return value: New reference. 3 % & o OffiitfEZIE L. KF % & NULL 2B L %3, Python
DR abs (o) XH LTI,

PyObject* PyNumber_Invert (PyObject *o)
Return value: New reference. Y155 ¢ o DYy MHKHEL (bitwise negation) & L. KT 3
¥ NULL Z3BL %73, Python ®R ~o XE LTI,
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PyObject* PyNumber_Lshift (PyObject *ol, PyObject *02)
Return value: New reference. 3T 2% 0l % 02 P ES 7 P LEHEREIEL, KT 3 & NULL
R L EF, Python DR ol << 02 R LT,

PyObject* PyNumber _Rshift (PyObject *ol, PyObject *02)
Return value: New reference. 1S5 Y 0l % 02 723G 7 b LIMRZR L, KT % & NULL
iR L E T, Python DX ol >> 02 AU TI,

PyObject* PyNumber_And (PyObject *ol, PyObject *02)
Return value: New reference. JKINT 2 ¥ ol ¥ 02 ® 7 By bHAHEME (bitwise and)” %3 L,
K$ %L NULL 23BL £F, Python OR o1 & 02 ¥R LT,

PyObject* PyNumber_Xor (PyObject *ol, PyObject *02)
Return value: New reference. M3 2L ol & 02 @ 7 v b HEAHHEATGEIEF (bitwise exclusive
or)” iR L, KM 2L NULL 2iBL FF, Python DX o1 ~ 02 XL T,

PyObject* PyNumber_0r (PyObject *ol1, PyObject *02)
Return value: New reference. [KRII$ 22 o1 ¥ 02 @ 7 ¥y hEAFREA (bitwise or)” 2iR LEK
3 5& NULL 23R L %9, Python DX o1l | 02 EFEIUTT,

PyObject* PyNumber_InPlaceAdd (PyObject *o1, PyObject *02)
Return value: New reference. K3 2 o1 ¥ 02 ZMELERERL, KWT % L NULL 2R L
F5, ol B in-place HEHEE VI R— T 355, in-place HEZITWE T, Python DX ol += 02 &
FT T3,

PyObject* PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
Return value: New reference. T2 ¥ 0ol 05 02 ZHE LR EZIRL, KRBT % & NULL %R
L%9, ol 2 in-place HEZ Y K- 15258, in-place HEZITWE T, Python D ol -= 02
LRULTT,

PyObject* PyNumber_InPlaceMultiply(PyObject *ol, PyObject *02)
Return value: New reference. M3 5% ol ¥ 02 B LAERERL., KRBT 5L NULL 2R L
£3, 0l B in-place HEZ Y R— 3 255, in-place HEZITWE T, Python DX ol *= 02 &
RT3,

PyObject* PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. lI3T 2% 01 ¥ 02 BITHIRE LR ER L, KT 5 & NULL *
BLET. 0l 2 in-place HEZHR— b3 255, in-place HEZITWE T, Python DX ol @= 02
LEULTT,
N—a ¥ 3.5 THE.

PyObject* PyNumber _InPlaceFloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. M3 3% ol % 02 THELLUNETEEZIR L., KT 5 & NULL %

BLET, ol B in-place HHEE Y K— T 3HA, in-place HEZITWVWE T, Python DX o1l //=
02 ZWEVC\?O

PyObject* PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. W15 % &, BENTL ol D 02 12 & 2 BREAEIZNT T 2 22723010
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(reasonable approximation) ZiE L., KT 5 & NULL ZIRL £3, RTOFEHE 2 ZHEKL LTX
B3 2DEAARER I, ZHEOFE/MNIGEEUE 7 ELUE” LARBITEEEA, ZOkH, BROHH
BN D 3, ZOBBICOOBE R L B FEVNIGROEZRES e HD £, ol B3
in-place {HE %V KR— +F 385E. in-place HEZITWVWET,

PyObject* PyNumber_InPlaceRemainder (PyObject *ol1, PyObject *02)
Return value: New reference. 33 3% 0l % 02 THRELZEIREZIRL, , KT 3 & NULL %K
LEF, ol 2 in-place HEZVK— b T 255, in-place HEZTWE T, Python DX ol %= 02
LHELTY,

PyObject* PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *08)
Return value: New reference. flAAAHBIE pow() ZHBML T EE W, KT 5 & NULL ZiRL £
3“0 01 7% in-place HEEZHRK— b § 255, in-place HEZITWE T, ZOBEIX 03 25 Py_None D
A1 Python 3 ol #*= 02 R LT, ZhLIANDEEIE powl(ol, 02, 03) D in-place KT,
08 %ﬁ*ﬁé%f:mtﬁ 5. Py_None Z AT X W (08 IZ NULL 2T &, NIERXEY 7 7€ R%
FIFEZT DD ET),

PyObject* PyNumber_InPlaceLshift (PyObject *ol1, PyObject *02)
Return value: New reference. T 28 0l % 02 P ES 7 P LIEREIRL, KT 5 & NULL
ZIRLUETS, ol 2 in-place HEZ Y K— T 2858, in-place HEZITWE T, Python D ol <<=
02 LR LTY,

PyObject* PyNumber_InPlaceRshift (PyObject *ol1, PyObject *02)
Return value: New reference. T 3L 0l % 02 120 AE> 7 P LIEREIRL, KT 5 & NULL
ZIRLUE T, ol B3 in-place HEZ Y K— 3 25HE. in-place HEZITWE T, Python O3 ol >>=
02 LR LTY,

PyObject* PyNumber_InPlaceAnd (PyObject *ol, PyObject *02)
Return value: New reference. fEM3 2 & ol & 02 @ 7 ¥y MHEGmHAE (bitwise and)” 2R L
KM 5L NULL ZiBL ¥, ol 28 in-place HHE %V K— 13T 555G, in-place HEZITWVWE T,
Python @ ol &= 02 E U T,

PyObject* PyNumber_InPlaceXor (PyObject *ol, PyObject *02)
Return value: New reference. [RMT 2L ol & 02 @ 7 v M HEAHHERTGHIEEA (bitwise exclusive
or)” ZiIRL, KT 2L NULL ZiK L E T, ol 2% in-place HEZHK— T 28A. in-place {#HE %
fTVWEF, Python DX o1 ~= 02 XHUTT,

PyObject* PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
Return value: New reference. Y155 o1 ¥ 02 @ 7 ¥y MHAFRIEA (bitwise or)” %R LK
T5L NULL 23R L E T, ol 2% in-place {HEZ ¥V R— b F 254, in-place HEZITWVWE T, Python
DX ol |= 02 LFRILTY,

PyObject* PyNumber_Long (PyObject *0)
Return value: New reference. T 2L o ZEEFUCEHL 72 d D %R L, KT 5 & NULL %R
%9, Python ®XK int(o) [EUTT,

PyObject* PyNumber_Float (PyObject *o0)
Return value: New reference. 815 % & o ZIFE/INIURENTEI L7 d D 2R L, KIS % & NULL
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%#RLE ¥, Python DR float(o) ¥R LTI,

PyObject* PyNumber_Index (PyObject *o0)
Return value: New reference. o % Python @ int BUCEHIL, BN L726ZDEERLEF, KKL
725 NULL 2R XN, TypeError B2k E N E T,

PyObject* PyNumber_ToBase (PyObject *n, int base)
Return value: New reference. base HERUTEHX NI BE n 2 XXFH e L TR LU E T, base 515 2,
8,10 £721F 16 DWVWFTNHLTRIFIUIRD T A HE 2, 8 16 12DV T, BI N5 XFHIDIEIHIZ
WBHEM~—HF— '0b' | '00" F/iE '0ox' B ENRENMNEGEEXNET, H L n A Python @ int BT
AR, 3 PyNumber Index() TEEINE T,

Py_ ssize t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
o BER Y UTHEIRAIRESS o /=855, Py_ssize t BIDMEICEILIL TRL 3, FEOCH LKL =5
Bst A &, -1 RENE T,

b L o 7 Python @ int IZETE/2DIZ, Py_ssize_t ~NDEHD OverflowError 1272 2551,
exc 51 THE N/ (Fi#ld IndexError »* OverflowError) OISt A L E T, b L. exc A3
NULL 2 &, fIANE 2 ) 7 X T, ERE DAL PY_SSIZE_T_MIN N\, [EDEIE PY_SSIZE_T_MAX
At Ed,

int PyIndex_Check ( PyObject *o0)
0o WA VT v 7 ABETH B (tp_as_number HEEARD nb_index A1 v M E 5 TV BIHEH)
21 ZEL, Z5TRWERIZ0 ZIRLET, ZOMBIEEICHIL T,

7.3 =7 > 70O k1)L (sequence protocol)

int PySequence_Check ( PyObject *0)
ATV BT —r AT a s ar2RELTVEEER 1 2. 25 TRVWERIZ 0 ZIRLET,
__getitem__() XY v FEFD Python 7 7 RIZOWTIX, 26D dict D77 7 A TRVEED,
1 ZRFTOIERL TSIV, 22 2HEIE. —BRNRT —ATE AT =7 bALOREEHD ¥ —
ZYR=PLT0E02HGT 2 DNNAMREZ L6 TT, ZOBBIIEITHINIL £5,

Py_ssize t PySequence_Size (PyObject *o0)

Py_ ssize_t PySequence_Length(PyObject *0)
I3 =0 R o DA TI 27 POKEIRL, KT 2L -1 ZRLET, Z4ud. Python
D3 len(o) ERUTITID F5,

PyObject* PySequence_Concat (PyObject *ol, PyObject *02)
Return value: New reference. 132 ¥ ol & 02 DA (concatenation) %K L, KT % & NULL
IR ¥73, Python D o1 + 02 X[ LTI,

PyObject* PySequence_Repeat (PyObject *o, Py_ssize_t count)
Return value: New reference. S $2 247227 o D count FIFEDIELERL, KT 2L
NULL %38 L %9, Python ®R o * count X[EUTT,

PyObject* PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
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Return value: New reference. 155 ¥ ol & 02 DHfE (concatenation) iR L, K3 % & NULL
ZIRLUET, ol B3 in-place HEZ VK- b3 2855, in-place HEZITWE T, Python O ol +=
02 Z IEJ E"C\\j_o

PyObject* PySequence_InPlaceRepeat (PyObject *o, Py ssize t count)
Return value: New reference. T 2247 =27 b o D count FIFEDIRLERL, KT 2L
NULL 2B L E3 . o D in-place {HE %I K — b3 255G, in-place B ZITVWE T, Python DR o
*= count X[ LT3,

PyObject* PySequence_GetItem(PyObject *o, Py ssize t i)
Return value: New reference. I 53 E o ® ¢ ZHHOEZRZK L, KKT % & NULL ZRL £,
Python @3k o[i] ¥ FL T,

PyObject* PySequence_GetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)
Return value: New reference. T2 % o D il 705 i2 ETOMDRT A %KL, KT 2L
NULL %38 L %9, Python @R o[i1:12] [ELTT,

int PySequence_SetItem(PyObject *o, Py_ssize_t i, PyObject *v)
oD i FHOEHRIZ v ZRALET, KT 2L, HISZEHL -1 ZIRLET; fhd2L 0 KL
F9, ZAUZ Python DX o[i] = v AL TT, ZOBEEKIE v NDZRE BHWD FHA

v 5 NULL OEEERZOEEDPHIRINE TH, ZOMEEIZIEHERTH D, PyObject_Deldttr() %
5 DPEELWVTT,

int PySequence_DelItem(PyObject *o, Py_ssize_t i)
o] D Z%E@E%%ﬁugﬁbij—o %E&j—é X -1 %igl/ij_o Python ODY del O[l] tﬁbfj—o

int PySequence_SetSlice(PyObject *o, Py_ssize_t il, Py_ssize_t i2, PyObject *v)
0D il HB 2 FTOMDRT A4 RIT v ZRAL T, Python DX 0[il1:i2] = v EA LT,

int PySequence_DelSlice(PyObject *o, Py_ssize_t il, Py_ssize_t i2)
=T VRFTI T 0D il HB i ETOMDRT A REHIRLE T, KT 2L -1 2BLZE
3. Python O3 del ol[il:i2] ¥[F L TT,

Py_ssize t PySequence_Count (PyObject *o, PyObject *value)
0 IZBF % value DB, THbDE olkey] == value 27422 key DEEERLET, KT 3
¢ -1 #iBRL ¥73, Python D3 o.count(value) LTI,

int PySequence_Contains (PyObject *o, PyObject *value)
0 12 value A5 TVWBPHELET, 0o DHBEHED value LFH (equal) 2 HIE 1 ZIRL. Zh
DANDGEIZIE 0 ZRLET, 27— ETSL -1 #IBLEF, Python X value in o X [d
LT3,

Py_ssize_t PySequence_Index(PyObject *o, PyObject *value)
o[i] == value E RBZFHINCHAODP oA VT IR i ZIRLET, TI—DHRETIL -1 ZIRLE
3, Python @3 o.index(value) ¥R LTI,

PyObject* PySequence_List (PyObject *o)
Return value: New reference. ¥ —> YA LLIWEAT IV 0o EALARERDVA N TV 2
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FERLET, KBLAZS NULL ZIRLE T, BREINZ VR NI LMESNIZZ BRI T 0 E
$, Z4UF Python O3 list (o) EFAFETT,

PyObject* PySequence_Tuple (PyObject *o)
Return value: New reference. ¥ — Y ABHBZWVEA T I ITNTHS o ERLABERO>X I VET
V7 eBRLET, KBMLZS NULL 2 BLEF, o X TINVDGE, FikhBREELET, 21
DA OGS, BYIRABDB A7 R TV ERHELTRL £, Python O tuple(o) LFETE,

PyObject* PySequence_Fast (PyObject *o, const char *m)
Return value: New reference. ¥ —7 Y X E7213A 77 70D o % “PySequence_ Fast** 7> I U D
B TCHATEZ2A 727 Pe LTRLE T, ATV MBS —F VY ATHATITTNTHRVE
FliE, Avt—Y m BHDO, :exec:*TypeErrort #EHL 3, KWML7-S NULL 2L E7,

PySequence_Fast* 7 7 I U DBEIE. o 2% PyTupleObject ¥£721& PyListObject EREL. o D
T—RT7 4=V FCEET 7 ERT 5D, ZD XS5 ZHMTFLRTVET,

CPython OFEETIZ, L o B —Fr VAR TV THNE. 0 ZDBDEIRLET,

Py_ssize t PySequence_Fast_GET_SIZE(PyObject *o0)
0 M NULL TH <. PySequence_Fast () DR LIcA T =27 b THBEEREL T, 0 DRI ERLET,
0o ¥4 XX PySequence_Size() ZWMFUH L THESLNE TV, PySequence_Fast_GET_SIZE() O
FH oV A MLRTINTHZ EAREL TUFT 270, KDEHETT,

PyObject* PySequence_Fast_GET_ITEM(PyObject *o, Py ssize t i)
Return value: Borrowed reference. o %% NULL T7% {. PySequence_Fast() DR L7A 7Y =7 b
THY, DD i B4 YT 7 RADEHHEMNZHZERELT, 0o D i HHOERZRELET,

PyObject** PySequence_Fast_ITEMS(PyObject *0)
PyObject K4 > XDBERICHZ T LA ZRLET, ZOBEETIE. olX PySequence_Fast() DIRL
oA 7Pz b THY, NULL THROVDHDEREL TVET,

V2 MDY A XWEHEINZ L&, X HEENPEZOEYZHEE T 223 LAKRWI LITEEL
TRV, ZOH, O—F VADEERFEELRVAYTF AN TOAERICHZEL V2 E2[fo
TLEEW,

PyObject* PySequence_ITEM(PyObject *o, Py_ssize t 1)
Return wvalue: New reference. o ® ¢ ZEHDOEHZZIRL, KMFT 2 ¥ NULL 2B L ¥7,
PySequence_GetItem() DEHRMRTH V. PySequence_Check() T o DBEZIRT D E S Hh DML
. ADRZAFORBZITVEE Ao
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7.4 7w 7870 k3JL (mapping protocol)

PyObject_GetItem(), PyObject_SetItem(), PyObject_Delltem() HZIRL T ZE W,

int PyMapping_Check (PyObject *o)
A7z by FRTa P a L BRBELTVEN RATARZHFR-FLTVWEEEIX L 2, 2
ITHRWIEEIX 0 ZRLET, __getitem__() XY v FEED Python 7 7 X220V TIiEk 1 ZiRT
DIFRLTLEZ WV, E5 238NI, —BRF —XTRE ATV =27 MR DREED X — %2 K-
F LTV B0 253 2 DAFARERE A H TS, ZOBIRUIEICHRIIL £5,

Py_ ssize_t PyMapping_Size (PyObject *0)

Py_ssize t PyMapping_Length(PyObject *0)
RNT AT o HOF—OHZIRL, KT 2L -1 ZRLET, ZHE Python O
len(o) ERILICAD X7,

PyObject* PyMapping_GetItemString(PyObject *o, const char *key)
Return value: New reference. XFH| key TGS 2 o DEHEZIRLE T, KMFT 5L NULL ZiRL
%73, Python X olkey] WU T, PyObject_GetItem() HBIML TLIZE W,

int PyMapping_SetItemString(PyObject *o, const char *key, PyObject *v)
FT7V 27 o ETXFY key B v WHIEMFTET, KT 2L -1 #IBL ¥ T, Python DX
olkeyl = v ¥RIUTd, PyObject_SetItem() dZHMLTLIZE WV, ZOMEIL v NOBREEA
Bbh £HA.

int PyMapping_DelItem(PyObject *o, PyObject *key)
AT b orb, ATV =T b key T AHMIITRHIBRL T, KT s L -1 ZIRLET,
Python @ del olkey] EUTT, ZDMEEIE Pyobject_Delltem() DI TT,

int PyMapping_DelItemString(PyObject *o, const char *key)
FT7T 2Tt oo, XFH key ITBT AT ZHIBRL £3, KT 2L -1 Z#IBL £9, Python
D del olkeyl EH LT,

int PyMapping_HasKey (PyObject *o, PyObject *key)
YT TI 27 M F— key ZROHEIC 1L RIRL, £ TRVE EII 0 ZRLET, Z4U,
Python O3 key in o &M TY ., T ORIBIFUH LIFEICHINL £7,

__getitem__() XYV v FOMEUFH LHIZE Z 2H5MIMHIZ N2 Z 2 IWHERLTLEZ W, =7 %
WG X 212&, Kb DIC Pyobject_GetTtem() %o T 7ZE W,

int PyMapping_HasKeyString (PyObject *o, const char *key)
TG T 27 M IF— key BEROGEIC 1L BIBL, £ TRVEEIIZ 0 ZRLET, ZHUd.
Python @ key in o L F#liTF, Z DRARIECH LIZEICHRIILE T,

__getitem__() XY v FOMH LHR, —RIZCFHIA 7Y = 7 b OIERHITE Z 2 FIAH ]
TINDZLIREBLTLEI WV, 7 —%@ESE 212 b DT PyMapping_ GetItemString ()
o TLZE W,

PyObject* PyMapping_Keys (PyObject *o0)
Return value: New reference. I $ 284727 0o DF =0 6R25VRXMERLET, KT
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%5 ¥ NULL 28R L %3,
N—Tay 3.7 TEHE: DN, BEEEV A IS LR IAERLTWE L,

PyObject* PyMapping_Values (PyObject *o)
Return value: New reference. RT3 A7V b o DEIORZVRANERLET, KT 3
¥ NULL ZiRL %9,

N—ay 3.7 TEE: DENE. BBV AR LIBEXTIAEZRLTWE L,

PyObject* PyMapping_Items(PyObject *0)
Return value: New reference. T2 24727 b 0o DEENOGRZVAMEERL, FERIZ
F—LHDORTHP A2/ Z TN oTWET, KT 2L NULL ZRL £ T,

N—ay 3.7 TEHE: DENE. BBV AR LABEXTIAVEZRLTWE L,

7.5 4 7L—%70F1JL (iterator protocol)

ATV —=R%WS5 DDEHEDOREBEZ=2H D 7,

int PyIter_Check(PyObject *0)
oA T =7 ralEyR- 1+ FI3HECELELET,

PyObject* PyIter_Next (PyObject *o0)
Return value: New reference. RIEMIR 0 IZBF 2 ROMEZBELET, A7V 27 MIATL—KT
BRUINERDEVA (INE2F 2 v 7T 2DEFMUIHLAIOEETT), %i?ﬁ)ﬁ%ﬁ%oflﬂtﬁb\ BaE
. Bl Y P IRTWRWIREET NULL 2R L %3, BEREMO HTEICT S 2L 78
NULL ZiR L. FAEL S 2R 5,

ATV —=RDRFTERIIO > TRELEZITON—T2EL e, COa—-FRUTOX512k23133TT:

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

if (iterator == NULL) {
/* propagate error */

while ((item = PyIter_Next(iterator))) {
/% do something with item */
/* release reference when done */
Py_DECREF (item) ;

Py_DECREF (iterator);

if (PyErr_Occurred()) {

/* propagate error */

}

RDOR=I ki)
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(FiDR— 25 D %)

else {
/* continue doing useful work */

}

7.6 /\»v 7770k )L (buffer Protocol)

Python THIAFIRER WL DDA TV = 7 Md, TEIZH 2 XEVEHEIX buffer NDT7 72 R 2L
T3, ZOXIRBRATI 27 P LT, #lAIAAD bytes R bytearray . array.array O k5720 < DOD
DILRMDPZETF o NE T, = FN—=FT 4 DT A4 77 VIFEGUHPBERENT D X 5 LAl B D 7912,
ZNOHEDMEERT LI ENTEET,

FNZFRORIZNBEBED LY T4 V7 ARFEZ TN, BEOLLKRERAEIANYy 77 bk WVWSHE
DORMERELE T, W O0DRRTIEMIN T 22V 21T RAEHEAY 7717 78R THZ M
PEhFT,

Python & buffer protocol DFEAT C LNV OEHAZRELF T, 2078 b alriiZZo0flE2H b
£

o RtTZMTIE. HIME. ZDATI = PO TEICH BNy 7 7 IZHT 2 1EHEREETZ 5 "buffer
AVRT2—R" ZZIAR— P FTHIUNTEERT, TOA VX T72— R N T 7ZdTIxU ME
BIE (buffer object structure) OEITHAL 35

e MATZMTIE, ATV bPDOTEEHLZET —XADKA Y ZE{LZVLO0OFERPMPTE X
F (e RIBXY v P58,

bytes X bytearray KE¥DI Y INIBRA T =7 ME, WED Ny 7 7 —% 4 FMIDEXTRHAL $7.
NA MDA DX D FIHAIBE TS, Bl XX, array.array YR T 2 BRI ILF AL MEICRZ Z D
HHET,

buffer £ ¥ % 7 2 —ZADFHED—HNZ, 774V F TP =27 bD write() XY v FTF: buffer 4 ¥ &
7 =A% BLT—HDONS MIZRBTEZEARA T2/ P TH 7 7 ANCEZADL I LN TEET,
write() &, ZOFIBE LTHEINLA T 27 PORFERIIHTIHAN LER 7 7t A0AZREL
L ¥ 32 readinto() DK RMD R Y v F TR, ZO5IBONBIINT 2FZIAALT 7 ADMBETT,
buffer f ¥ 27 2 =Tk D, A7V MIFGAFEMA, BALLERANY 77 D7 7 LA ZFHT 5
hENE DERTI0BRT L TEE T,

buffer £ & 7 2 —ZDFHBZBIZIE. WMREBDZF T2 7 bDOANY 772183 DO ERDD 3
o IELWEIBT PyObject_GetBuffer() ZFEUHIT;

o PyArg_ParseTuple() (R ZDEBED VD) & y* . wk F72id s* format codes DWFhh e &
BT,

EHE 50D —AThH, buffer 8N E L 72 - 72RHIC PyBuffer Release() ZFEUH I ZIINIERD 8 A,
IhERZ ., VY =RV =7 D KD BIRA R ORI 2B DH D £F,
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7.6.1 buffer #&&{K

Ny 7 7GR (720 3602 “buffers”™) EBIOA 7Y =7 DA F Y F— &% Python 7R 27T <2
B3 2 DIERTT, ZHUEER, ¥rab—2 74> U 7Bl LTHEHTEET, ZOXEY TRy Y
EHRBTAMEEERM S 2T, YART—XTH L THHIC Python 7R 7 < ICMET2 e N TE F
To XEVIZ, CHIROKEREINIERD»D LOLFRTAL, ARV—=T 4 VIV RTLTA T I VIZETHIO
XEVTOY IS LNEVAL, BELT X224 T4 704 Y XEVERAZITETOIMFEHZINE 2D
LI EH Ao

Python 4 ¥ X2 7Y X2 ko TIRMFEENZZ L DT 2T IZRAR D, Nv 7 7% PyObject RA ¥ X TER
{e U TN CHEEIRTT, ZD%D, 1B a—2IERICHBIITAE T, Ny 770 {Wk% oy
PRI EIR Y ZX memoryview 7Y = 7 IMEREINE T,

IV AR=PENZATI =27 W eFELHEOTOIHICIE, Buffer Object Structures ZZIRLTL 7230,
Ny 77 BB 51U, PyObject_GetBuffer() Z#BIML T X W,

Py_buffer

void *buf
Ny 777 4=V EHRRL TV LMHBMEDLEHEZIET R, V&, Ny 7724t 24 7022
FOTRNEYHEXEY) 70y JHOEDMBEICH D ZE T, BIZIE strides BETLL. ZOHEIE
XEVTOY ZJORENLS LOLERA,

Ei5 EFIDOEHE ZDHEIZAEY 7Tay 7 OEHEZIEL 5,

void *obj
IZAR—-—PENTVWEATTP 227 PO LWER, ZHRIZHEHEIC L - THA S
PyBuffer_Release() IZX o THEIHNICT 7V XY P SN T NULL KRESNET, ZDT7 14—
L NIRRT C-APT BIRIOR D ¥ SF i T3,

PyMemoryView FromBuffer() %7zi& PyBuffer_Filllnfo() &> To v F& Nz —RHR
Ny 77 THIRANGRr —ATIE, TO7 4 =L R NULL TF, —fNIc, =7 2AR-+ 47
Pz PRIZOHFAEFEHL IR TEA,

Py_ssize t len
product (shape) * itemsize, contiguous FtHITIE, FEDOXEY 70y Z7ORIITHRD T,
JE contiguous ECH|Tld. contiguous BRI a ¥ — X N5 IHBEEN D OEXTT,

((char *)buf) [0] 75 ((char *)buf) [len-1] DHIPFAND 7 7t X, EHfiME (contiguity)
PREET AV A Mo THIEINEAY 77 2L TOAITFEINET, ZLDHEIT, 2D
L9571V A ME PyBUF_SIMPLE ¥7:1% PyBUF_WRITABLE T3,

int readonly
Ny 77 HAH LEATH 2R LET, TD 7 4 —L K& PyBUF_WRITABLE 7 5 2" CHilfflT
EE3 I

Py_ssize_t itemsize

BR—DO57D byte B DY A4 X, struct.calcsize() %I NULL @ format fHIZXT L THEONH
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LRGSR ERI L TT,

BELGIIN: HBED PyBUF_FORMAT 7 7 VR iXET 22BNy 77 RERLEEA.
format | NULL ICERESNFE T, L L itemsize lZITED T #—< v ME-EHERFLE T,

shape DFTET %354, product (shape) * itemsize == len DFXMFH N, FHEZFIX
itemsize % buffer ZHL7=DICHHTE X3,

PyBUF_SIMPLE % 7:1% PyBUF_WRITABLE TR L7455, shape 7% NULL THAUX, HEHIZ
itemsize B LT itemsize == 1 L AR IR IFNELD THA,

const char *format
BEE—-DOHDOHNEZIEET S, struct EY 2 — NV AZXANED, NUL EIFXEY], ZDFERAL >
X DfEAS NULL 725, "B" (fFEMHLANA M) 2 LTHRDIET,

D7 4 —) & PyBUF_FORMAT 7 W X - THIIZI N E T,

int ndim
AXEYD N RITHHNER L TOERORTTE, 0 DEA. buf 1ZAD F7EERT 1 DOEREE
LTWET, ZDHA. shape, strides, suboffsets i& NULL TR IFIUIZ D 8 A,

PyBUF_MAX_NDIM \ZRTTBOEAMEE 64 ITHIR LTk 3, M Z ofilfR 2 &E Lzl
7D FHA. ZXRITEHAN DM EMZ PyBUF_MAX_NDIM KITETEMZ B XSICTEHRETT,

Py_ssize_t *shape
XEY LD NRXEEANOEEZRT, BXD ndim TH S Py_ssize_t DFLHITF, shapel0] *
. * shape[ndim-1] * itemsize IX len EFL K RIFIUIRD FEA,

shape DOfE!Z shapeln] >= 0 ICHIR X% F, shapeln] == 0 DHERFHIEENHBHETT,
SN compler arrays ZBIRLUTL X0,

shepe (JEAR) BCHNEHIHE 22 5 1 3FiAH LHEH T,

Py_ssize_t *strides
BRITICBOWTH LNVEZ R 272DICAF Yy T 54 MIERT, £E ndim O Py_ssize_t
DA,

A bMFA4 MElZ, FEOBBEZIEETE LS, HEDESITIE, A M4 MI@EETWIHIENT
o L LAHEL. strides[n] <= 0 DT —RAZUHET 2B TELREND D F35, #HM
IZOWTIE complex arrays B LU TLIZE W,

HEZIZL 5T, 2D strides EiFNEFHAH LEHATT,

Py_ssize_t *suboffsets
Py_ssize_t MOEHREEFFOEX ndim DY, suboffsets[n] >= 0 DIFAIF. n HFHORIT
WZH > THRIFSN TV BEIZAR A >~ X T, suboffset fHIZEKRA ¥ X DS E R L 7212127 N A
FIZAUZ WA ZRLTWE T, suboffset DENEDHDHZEZ, KA ¥ X OBIRRIFAE
(ERLLXEY 70y JNCEEEEBINLWS) WS 222k 7,

£To suboffset HBEMDEE (D% D BRI FE) REE. 07 4 —L FiE NLL (77 #
U ME) THRFER D £E A,
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Z OFDRFIZRBE Python Imaging Library (PIL) TR TVWE T, 2D X 5 REFITHERIC
7 7R T BHFECOVWTESIIZEFHL Z 2 compler arrays B LT X W,

HEEIZ L - T, suboffsets EHZFiAH LEHTY,

void *internal
Ny 77 2T 2O TV 27 P BRRINCHHT 2720 0EHTT, HlziE, #aEEzo
ERUEER R % X ¥ 2 + LT, shape, strides, suboffsets £ W o 72H5E NNy 7 7> BT % & =
WCRIRHCIRIT BREPEIPEEH T2 77 NMES Z e TEBRTL D, Ny 7 7 2RITW
BENE, ZOMEERLTEHELTERD £ A

762 NyI7VIIRDEAT

Ny 7 7X@, PyObject_GetBuffer() #ffi5 v T, TZAR—FTEA TV INRNvI7 7T
AL EELZTHONET, XEV ORMNLMEDEMIEIIZBICh 27D, HEE flags 518 %
HoT, HEPRZAZ NNy 7 7 OBEEIEEL 7,

Py_buffer DET 4 —/LRiF, V7 TR MOREIC K > TERI 2RI TICERINE T,

DOTZARMIMEKEFELBWIT =LK

TRD T 4 = Rk flags DFEBEEZIFTIT, HIKELWETHEINE T, : obj, buf, len, itemsize,

ndim.

readonly, format

PyBUF _WRITABLE
readonly 74—V RZHFILE T, bLID7 I 7 DVHRESNTWVWBEHE. exporter &, F XA
HATREIR AN 7 7 RS 2, I D RITFAUXKBZ|ME LR TUIRD $HA, 77 7HRES
NTWRWES, exporter &, FiAH LEHEFZIABARERAAY 7705 6 2L THHW
FEAD, EELTRET 22 I NI TOHEH IIN L T—EESRTUIRD 8 A,

PyBUF_FORMAT
format 74—V RZEHHAILE S, L7 Z7ARESNTVIUI. ZDT7 4 =L FZIEL D
BRIFNUIRD FRA, 77 7DRESINTVARIFIUL. 2D 7 14—V F% NULL IZRE LR T UL
D EHE A

PyBUF_WRITABLE %, RO TL 2D 757 | Mo THEVWERA, PyBUF_SIMPLE 1% 0 &7E
FEINTWVWB DT, PyBUF_WRITABLE \FHM7ZFH ZIAATFRER ANy 7 7 R ERT 2807 5 7 LTER
9,

PyBUF_FORMAT &, PyBUF_SIMPLE DADY D757t d | EMoTHhrEVERA, BREDT7 7 7E B (FF
BRLAL M) 7xr—7y PEBICERLTOUE T,
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shape, strides, suboffsets

ZD7 77, TN TEEERKEWIEICIEANZ X ) OGN AEEERIELE S, feD7 5203, Zh
IO FRCEHBEINSZT7 9 7DITRTOE Y F2EL I LICEBELTLEE W,

DOITX B+ shape | strides | suboffsets
yes yes WIS

PyBUF __INDIRECT

PyBUF_STRIDES yes yes NULL

PYBUF_ND yes NULL | NULL

PyBUF_STMPLE NULL | NULL | NULL

BEEMOU I TR b

A+ 74 ROERMH > TR TH, C £7213 Fortran O EFE HHEICER SN2 AL D D £ 3,
A+ T4 FERZLIC, Ny 77 =13 C EBEL TV ARENDHD X7,

JIJIX shape | strides | suboffsets | contig
yes yes NULL C

PyBUF _C_CONTIGUOUS

PyBUF_F_CONTIGUOUS yes | yes NULL F
PyBUF_ANY_CONTIGUOUS yes | yes NULL | G2 F
PyBUF_ND yes | NULL | NULL C

#RUIIX+

BHE2L£THOY 7 TX FDEIZ. BIOHITO 7 7 7DMAEDLE THENICERINTVE T, FHfL LS
I Ny 77 =78 b aLTI3BHEBEHFEHAINEZHAREDEEE—D 75 7 LTHBELTE S,

RDOT—=TND U T#EBREDPRERTHE 2R LET, MBI PyBuffer_ IsContiguous() ZMU
H UGt ET 2 0 ENHETL & I,
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UEs/a iy & & shape | strides | suboffsets | contig | readonly | format
PyBUF_FULL yes | yes DR | U 0 yes
PyBUF_FULL_RO yes yes MBS | U 120 yes
PyBUF_RECORDS yes | yes NULL U 0 yes
PyBUF_RECORDS_RO yes | yes NULL U 1720 | yes
PyBUF_STRIDED yes | yes NULL U 0 NULL
PyBUF_STRIDED_RO yes yes NULL U 1520 NULL
PyBUF_CONTIG yes | NULL | NULL C 0 NULL
PyBUF_CONTIG_RO yes | NULL | NULL C 1720 | NULL

7.6.3 &M LET

NumPy X4 )L: shape, strides
NumPy R & A )V OEH| OiaH GG itemsize, ndim, shape, strides TERINE T,

ndim == 0 OHLHE, buf PHET X EV DI, ¥4 XD itemsize DAH FHE LTHRIRENE T, Z
DA, shape & strides DM T d NULL TI,

strides 7% NULL OFEIE, EEFNIEED n 0T C BH e LTINS N E T, 25 TRrVWEER, FIEER
RDE ST n KoThHNC 7 7 A LRI D S8 A:

ptr = (char *)buf + indices[0] * strides[0] + ... + indices[n-1] * strides[n-1];

item = *((typeof (item) *)ptr);

LD LI, buf AT TRy JNDO DG THIET ZEMBARETT, T/ AR—X—1XZ OBEE#
HAT3Z2lcko TRy 770U 2MRENRE T,

def verify_structure(memlen, itemsize, ndim, shape, strides, offset):
"""Verify that the parameters represent a wvalid array within
the bounds of the allocated memory:
char *mem: start of the physical memory block

memlen: length of the physical memory block

(RDOR=I1Fi )
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(FiDR— 25 D %)

offset: (char *)buf - mem
wn
if offset 7 itemsize:
return False
if offset < O or offset+itemsize > memlen:
return False
if any(v 7 itemsize for v in strides):

return False

if ndim <= O:
return ndim == 0 and not shape and not strides
if O in shape:

return True

imin = sum(strides[j]*(shape[j]l-1) for j in range(ndim)
if strides[j] <= 0)

imax = sum(strides[j]*(shape[j]l-1) for j in range(ndim)
if strides[j] > 0)

return 0 <= offset+imin and offset+imax+itemsize <= memlen

PIL XZ - JL: shape, strides, suboffsets

PIL R & A L OBH| TRl OEZDOMIC, H2KTD L TROBEREZIUFT 2701 B KA VX ERTE
¥, BIZIE. EHED 30T C B char v[2] [2]1[3] 1. 2 KITHAIND 2 DDKRA ¥ XH 572 5B char
(xv[2])[21[3] L5 Z & HTEZET, suboffset REITIE., TNHD 2 DDKRA XXX buf DFEFHITHD

AD, XAFYVDEZIZTHHEETE 3 2 OO0 char x[2][3] EHIZ$EL 7,

ROFNZ, strides B suboffsets B NULL TRWEHED, N JUTA VT v 7 A Lo THHEINTWS N XU

FINDBEZEADRA v X ERTEETT:

void *get_item_pointer(int ndim, void *buf, Py_ssize_t *strides,

Py_ssize_t *suboffsets, Py_ssize_t *indices) {

char *pointer = (char*)buf;
int i;
for (i = 0; i < ndim; i++) {
pointer += strides[i] * indices[i];
if (suboffsets[i] >=0 ) {
pointer = *((charx*)pointer) + suboffsets[i];

}

return (void*)pointer;

7.6. /\v 7770k 3JL (buffer Protocol)
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7.6.4 /\v 7 7EEDREK

int PyObject_CheckBuffer (PyObject *obj)
obj Hbuffer £ V&7 2 =A% P K- FLTVEIHEIT 1 ZRL., Z5TRVWEEIZ 0 ZRLETS, 1
ZiR L7z LT®, PyObject_GetBuffer() DT 2 Z L 3RIAESNFER A, I DREBIIFEITKI
LEJ,

int PyObject_GetBuffer (PyObject *exporter, Py buffer *view, int flags)
exporter 12 flags TIEE X NTTHIET view D2 L5 IWCEKRLE T, b L exporter 2345E 47z
EBDIINY 77 BT E R WG, PyExc_BufferError %3k L. view—>obj % NULL IZFE L
7o BT, -1 ZIRE T UTR D 2R A

BRI L7z 8 Zid, view 2D, view->obj IT exporter NDFLWSREFREL, 0 ZRLET, F=
AVIRDONRY 77 TONRLZXBYV IR N H—DF TV 27 MY XAL I MT 57 —RATIA
view—>obj & exporter DRODICZ DA T =7 v 2SR LET (Nw T 74372V MEER %
BIEL TS,

malloc() & free() D X S 1Z. MU LTI L 7z PyObject_GetBuffer() & XfIiT7% 3
PyBuffer_Release() DM LRI NBZNIZRD FRA, o T, Ny 77 DMHABFEAR
5 PyBuffer_ Release() D3EEIC 1 M2 SR ITIUIRD £8 A,

void PyBuffer_Release (Py_buffer *view)
Ny 77 view ZER L. view->obj OZHATV Y 2 1 DE6 LET, ZOKE Ny 7 7 hiflibh
B IRof e BRMPIHEIRTNERLT, 25 LARVWESHROY -7 DIFET,

PyObject_GetBuffer() ZBLTHMALTWRWVAY 7 7120 LT Z QR MOH T O REEW
T,

Py_ssize t PyBuffer_SizeFromFormat (const char *)

itemsize D% format PHHELTRLET, ZOBBITTFFEEINTHERA,

int PyBuffer_IsContiguous(Py buffer *view, char order)
view TERINTWVWBXEUDN, C XX AL (order == 'C') Dk Z, Fortran A X A )L (order
== 'F') & DL Zh, ZOVTID (order == 'A') THIUIX 1 RLFET, TALSNDEEE 0
ZRLET, ZOBBUIHEICHRIILET,

void* PyBuffer_GetPointer (Py buffer *view, Py_ssize t *indices)
B2 oMz view WIZH % indices DT XA EVHEBEZRISE L £ 3, indices 1 view->ndim fHD A >~
T v 7 AR AEHETE L TWRIFIUER D FH A

int PyBuffer_FromContiguous (Py_buffer *view, void *buf, Py_ssize_t len, char fort)
HiE 3 5 len N4 b & buf D5 view IZA¥—LET, fort IZIX 'C' 2 'F' ZIEETEET (%ﬂ
ZH CEFEARALZ AL Fortran A XA VDIEFZRLET), MIRHCIE 00 =7 —FITE -1 23K
9,

int PyBuffer_ToContiguous (void *buf, Py _buffer *src, Py_ssize_t len, char order)
sre 5 len N4 M ERHEFERET buf Rica¥—LU% 3, order 13 'C' £/ 'F' £ 'A (C X
2 A JVIEFF ¥ 721 Fortran A X A VIEF 7212 SL) BIEETEE T, BIIL7z6 0 AHRD, =

94 BTEHRATZ I ML AV (abstract objects layer)



The Python/C API, U1 —2X 3.8.20

F—7 5 -1 pHED F9,
len != src->len DG, ZOBEIIRBL 3,

void PyBuffer_FillContiguousStrides(int ndims, Py_ssize t *shape, Py_ssize t *strides,

int itemsize, char order)
strides BLA & itemsize DR E X DEZEMNA PHALD, shape DIE% LTz ZEi7 (order 53 'C' 7%

5 C-style . 'F' 72 5 Fortran-style ®) ZXJthisl & L T#H®D 5,

int PyBuffer_FillInfo(Py buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int read-

only, int flags)
B A XD len D buf % readonly W/ - 72F ZIAAF] /AR DFRETRHT E2 Ny 77V 7T X M 24U

LT, buf BFSHELAA FOSE LTHRENE T,

flags BIBUI Y 72X D& A THRLET, ZOBBUK buf FAM LEHLIEEIHTOVT, flags
\Z PyBUF_WRITABLE D&E SN TWIRWIRD | HIZT7 7 7ITHRE S NED T view ZHD T,

R U7z & Zid. view->obj 1T exporter NDFILWESREZFREL, 0 ZIRL T, KWL L 21,
PyExc_BufferError %M L. view->obj IZ NULL ZFE L. -1 ZRL ¥T;

ZDBEE getbufferproc D—ERE L THE I EEITIX, exporter I T 7 AR—1+ 354727 MK
ELRTNUIZ ST, 51T flags EEFRFTIEIRIFIUIRD £ A, £ TRWIEE., exporter
& NULL TZRIFUIRD ZE A

7.7 57wy o7 77OR3IL

N—=T a3 ¥ 3.0 TIEHELE.

Z s DRFNE, Python 2 @ vy 7 7> 7w b ai ) API O—E8C3, Python 3 Tk, 52D 7w b
IUVITFELEEAD, 2x Oa—FEBHELL TV S IKBEEEAMEINThES, FiLWwivy 7770k
JL e EHEDDH 25 v R—FRDO XS CRAFBOE T, Ny 7y BT/ AR—- XD e ZICHBEEH
20— 204 ZEM T2 2 LI3TEFHEA,

WoT., H2A TV bDONy 77 2a—%2HUGT 57D, PyObject_GetBuffer() (b LIF yx B&K
O wk 74—y bO—F T Pydrg_ParseTuple() RZDMHME) ZMUOH L, Ny 77 a—%2@RT 5L
%|2l1X PyBuffer Release() ZWUH L £,

int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
NFR=ZADANE LTHER25AH LEHAXEY FOMBEANDRA VX ZIRL KT, obj 51EUFH—
CTRYIDOBRDIXFNY 774 VBT 2 — AP R— b LTOWRFIUIRD FHA, BIITHL 0
iR U, buffer X €V DMEI, buffer len 2Ny 7 7 DRIIICHELET, T7—DFICE -1 %
B L. TypeError Zt v F LET,

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize t *buffer len)
EEDOTF =22 ND R AL LEHADAEY FOMENDRA Y EZZIBLET, obj 5IEITHE—1 7 X
VI RBFMAHLUAIEENY 774 VX 72— A% HR— b LTOWRITIUIRD FXA, BT 5L
0 ZiR L. buffer & XEV DMEIZ, buffer_len Ny 7 7 DRIWCHFEELE T, T7—DFICIE -1
%R L. TypeError v FLE T,
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int PyObject_CheckReadBuffer (PyObject *o0)
o WH—L T XY o RIH5BAHLAEENY 774 VX 72 =AY R—-F LTWVWEHEIC 1 &R

LEd, TRLUDOEEICIE 0 2B LET, ZOBRBEHIEIIL X7,

ZOBBUIR LT Y 7 7 ORR L BIRE 1TV, 22 huntin s 2 B OO H LHciE Z 2 fil4h
WHEN2 Z L IREFERELTLEI WV, 7 —2WE S SI2E. PyObject_GetBuffer() Zfb DI
fioTLZ&Ww,
int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)

FEZALTRERATY LOMENDREA Y EZEIBRLUET, obj 5I8UTH—E XY PP HRBZLFENY
T7 AR Iz =AY K= bPLTORITINUERD FRA, BIT5L 0 BRBL., buffer EXEVD
I, buffer_len Z Ny 77 DRIWCHELET, =7 -0 -1 ZiKE L. TypeError Zt v b
L%,
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B%+7S x4 b (CONCRETE OBJECT) L1+

ZDETIE, FFED Python 7Y = 7 MIEFOBEBIZOWTIERTVWE T, 206 OBEFICRHLE > 7280
FTO 27 VEETDIIRWEZTIEH D FX¥A; Python 7077 Ao shDF TV =27 M EZITE -
eE, ZOFXATI 2 PHBELVHIZR > TV E2HELZ D TRVDORS, 38T = v 7 2{TORITN
BRDFEA; FIZR 2479 =7 FPHEEERDPFAXRSZITIE, PyDict_Check() ZHVWET, ZOERI
Python O 7Y = 27 FUTHEIT 2 7 K" 1o TR S TVE T,

ZBE: ZOBETHAXRNTOLIHHE. EIXhA 7027 bOREFEREFRSF 2 v 7 LIET2500, %
COBBUIEINT-F TP 27 B ERR NULL RO ENRA TSI 27 VDb Fv 7 LERA,
NSO NULL #EXETLES &, BEX TV 772 RENRERI LT, 4 X 7Y XERIE
R TEETLES XTI TS,

8.1 EXAF 72 1Y bk (fundamental object)

Z DTk, Python OMA 7Y =7 b > > b ¥ (singleton) 7Y =2  None IZDWTIANE T,

8.1.1 BAT Uk

PyTypeObject
HAABMZ R T 2BFICHWO NS, A7 =27 b 2RT CMERTT,

PyObject* PyType_Type
A7 227 VEGOMA T 227 T Python LA YIZBIF 3 type ERILA T =7 M T,

int PyType_Check (PyObject *o0)
FT7T27 b o AT 2T POBRTHZRLET BEMNA 7Y 27 b oIREL Y T XA
TDA VAR YA ELET, ZOMDGEITEBEERL FT,

int PyType_CheckExact (PyObject *o0)
A7 b o BUATT 27 POGEREEZERLET, BNV T XL TOBEIEAFTEA. £
DOMMDGE IR L E T,
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unsigned int PyType_ClearCache ()
NESOMERF v v > 2% V7 LET, BIEON—Ya Y7 2RLET,

unsigned long PyType_GetFlags (PyTypeObject™ type)
type DXV N—=TH 5 tp_flags ®IRLET, ZOBEEIIEANIC Py LIMITED API %#EFLT
o Z2EELTVWET, ZREFNAD T 5 270& python DEZRZ VY — A TRELTWDS I & HEEE
SNTVETY, tp_flags BRIZRE SN APIO—HTRED D FH A,

N—Ta ¥ 3.2 TEM.
N—=Yay 3.4 TEHE: RDHEDTA long T4 < unsigned long 24 Y ¥ L7z,

void PyType_Modified (PyTypeObject *type)
NEDHRRF v v a®k, D type EITRXTOY T XA SR LU TENMZLET, DI type
DEMERERIR S 7 2AFN 2 EH L7eH L ICFHTPRH I RITIUIRD £8 A

int PyType_HasFeature(PyType()bje(’t *o, int feature)
AT 2T b 012, BIRERE feature DRREIN TV BHEICHEZIRL T3, BHEREISAH—E v b
D777 TRINET,

int PyType_IS_GC(PyTypeObject *o0)
WA T 22 b5 o WMERSIEBIZ A — P LTV 2EAICERZIRELET; COMBIIIKREY 72
Py_TPFLAGS_HAVE_GC DRENREZF = v 7 L %7,

int PyType_IsSubtype (PyTypecObject *a, PyTypeObject *b)
a7b§b®4f7§?4 700) El u,\% Lij—o

ZOBBIEHEBROY T IR % F 2 v 7T B3 TT, D% D, __subclasscheck__ () & b IIXT LIE
BN FEH A, issubclass() YA UF = v 7% T 3121 PyObject_IsSubclass () ZMATL X W,

PyObject* PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)
Return value: New reference. A 73 =27 2D tp_alloc KNFT BT 22V v I NV FITY,
Python DF 7 4L FDAEY 7RI — b XIZ XL BFoTHLWA Y REZ YR E7ar—F L, ¥
NTONAE% NULL THHILL £5,

PyObject* PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
Return value: New reference. B84 72 27 b D tp_new WNFT 22XV v INY FFTT, HoD
tp_alloc ARy PEfHoTHLWVA VAKXV ZZERL £55,

int PyType_Ready (PyTypeObject *type)
MATI 27 bDT7 74 F 74X &IT0ET, ZOBBRIETOA T =7 b THUIIHLE R T 52579
W2 T3 D 8 A, ZOBEE. BIKS 7 2R ofER L2 0y b 2MATY 22 b
BTS2 E&EABHD £, BIILAGEEIIZE 0 ZIRL, =7 —DHEIIE -1 2R L THSMERZ 3
ELET,

void* PyType_GetSlot (PyTypeObject *type, int slot)
Hzohizzay MTHMHENTWSBEBRA 22K L %9, B DEA NULL OFEEF. Ray b2
NULL %> BEBOIAIEZRSI TN Z 8 2R L5, @, O LANGE D ED KA > X %2 EY]
RN Y AP LET,
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See PyType_Slot.slot for possible values of the slot argument.
An exception is raised if type is not a heap type.

N— g v 3.4 TEM.

Creating Heap-Allocated Types
The following functions and structs are used to create heap types.

PyObject* PyType_FromSpecWithBases (PyType Spec *spec, PyObject *bases)
Return wvalue: New reference.  Creates and returns a heap type object from the spec

(Py_TPFLAGS_HEAPTYPE).
If bases is a tuple, the created heap type contains all types contained in it as base types.

If bases is NULL, the Py_tp bases slot is used instead. If that also is NULL, the Py_tp_base slot is
used instead. If that also is NULL, the new type derives from object.

This function calls PyType_Ready () on the new type.
N—a v 3.3 TEM.

PyObject* PyType_FromSpec (PyType_Spec *spec)
Return value: New reference. Equivalent to PyType_FromSpecWithBases (spec, NULL).

PyType_Spec

Structure defining a type’s behavior.

const char* PyType_Spec.name

Name of the type, used to set PyTypeObject. tp_name.
int PyType_Spec.basicsize

int PyType_Spec.itemsize
Size of the instance in bytes, used to set PyTypeObject.tp_basicsize and PyTypelbject.

tp_titemsize.

int PyType_Spec.flags
Type flags, used to set PyTypeObject.tp_flags.

If the Py_TPFLAGS_HEAPTYPE flag is not set, PyType_FromSpeclWithBases () sets it automati-
cally.

PyType Slot *PyType_Spec.slots
Array of PyType_Slot structures. Terminated by the special slot value {0, NULL}.

PyType_Slot

Structure defining optional functionality of a type, containing a slot ID and a value pointer.

int PyType_Slot.slot
A slot ID.
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Slot IDs are named like the field names of the structures PyTypeObject, PyNumberMethods,
PySequenceMethods, PyMappingMethods and PyAsyncMethods with an added Py_ prefix. For

example, use:

e Py_tp_dealloc to set PyTypeObject.tp_dealloc

e Py _nb_add to set PyNumberMethods.nb_add

e Py_sq_length to set PySequenceMethods.sq_length
The following fields cannot be set using PyType_Spec and PyType_Slot:

e tp_dict

e tp_mro

e tp_cache

e tp_subclasses

o ip_weaklist

e tp_print

e tp_weaklistoffset

e tp_dictoffset

e bf_getbuffer

e bf releasebuffer

Setting Py_tp_bases or Py_tp_base may be problematic on some platforms. To avoid issues,

use the bases argument of PyType_FromSpecWithBases() instead.

void *PyType_Slot.pfunc

The desired value of the slot. In most cases, this is a pointer to a function.

May not be NULL.

8.1.2 None A7 x ¥ b+

None IZXf§ % PyTypeObject i&. Python/C APl TIXEHEAHINATOWARWVOTHEREL TL Z &V, None
FHET (singleton) DT, A7V 27 FOFE—HET R (C TlE =) 2572 THAEH»STT, FAL
HH 2 &. PyNone_Check() BAXIIH D £ A,

PyObject* Py_None
Python {281} % None A 7Y x 7 v T, ERRVWILERLET, ZOF TV =7 MIEAY v FH
HHERA, SEBAITY MZOVTIE, 20X TP 27 v (DA T =7 b RIS DEDH D
S
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Py_RETURN_NONE
C BAED & D Py_None DR Z YN NE T, (24U None DBEAV Y bR A7 YRV PLT
BELET, )

8.2 HEEA T ¥ k (numeric object)

8.2.1 BEEA T U I (integer object)

FTARTOEBIMEEOREZEZ DD "long” B L THREXNTT,

I —iEEE b L, [FLA LD Pylong_As* API i (return type)-1 ZRL 32, ZHEEUEE Roir
P EFERA, ROTZMT 2729121& PyErr_Occurred() Z{fioTL7Z2E W,

PyLongObject
Z D PyObject DY 7 XA FIBFINE RT3,

PyTypeObject PyLong_Type
2D PyTypeObject DA ¥ A& ¥ Ald Python B 2RI L £3, Z4UE Python LA ¥IiZBIF 3
int AT =2 FTE,

int PyLong_Check (PyObject *p)
518D PyLongObject > PyLongObject DY T RA TDE FIWCEEZRLET,

int PyLong_CheckExact (PyObject *p)
518 PyLongObject BUT, D PyLongObject BDY 7 XA FThne ZIWCEEZRLET,

PyObject* PyLong_FromLong (long v)
Return value: New reference. v 2> SHi727% PyLongObject A 7Y =7 M EER L TRLE T, KK
Dr FTE NULL 2R L %9,

REDREETIE, -5 55 256 TTORTOEBITIEM A 7Y =227 oS ERET 2 X51CL
TEDH, ZOHFAOHELERT S, ERICEEFEDOA T 27 NIRRT 2ZMINRES X512k oTW
FT, WoT, 1 DEHEEZ LI THARETT, EATLE-75ED Python DBENIRERTT
)

PyObject* PyLong_FromUnsignedLong(unsigned long v)
Return value: New reference. C @ unsigned long »5¥i727% PyLongObject 3 7Y = 7 F &4
LTRLEY, KL ZFKCIE NULL 2B L £95

PyObject* PyLong_FromSsize_t (Py_ ssize_t v)
Return value: New reference. C @ Py_ssize_t M» S Hi7272 PyLongObject X 7Y =7 v 4K
LTRLET, KBD L 21213 NULL 2R L £73,

PyObject* PyLong_FromSize_t (size_t v)
Return value: New reference. C @ size_t B HH1727% PyLongObject 7Y = 7 M ZAEKL TR
LET, KDL 21213 NULL KL £9,
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PyObject* PyLong_FromLongLong (long long v)
Return value: New reference. C @ long long B #7272 PyLongObject A 73 =7 M RAEML
TRLET, KDL X223 NULL Z2BL %9,

PyObject* PyLong_FromUnsignedLongLong (unsigned long long v)
Return value: New reference. C @ unsigned long long M7 &¥i/=7% PyLongObject 7Y =2
FRAERLUTRLES, KRRODO L #1213 NULL 2K L £9,

PyObject* PyLong_FromDouble (double v)
Return value: New reference. v OEEEEERD /272 PyLongObject 7 7Y = 7 b REM LU TRLUE
T, KDY ZITIE NULL IR L %3,

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

Return value: New reference. str DX FHUEICFEDNT, Hilz/ PyLongObject R L ET, ZTD
Y & base BRI Y L TXXFANEMIRNL £, pend A3 NULL THRWGEIX, *pend & str FTEHMNE
HENTVEETLUEDHELFDT7 FLARIRLTOVET, base 5 0 DEFEIX. str & integers D
EFEEMF->THIRINET; ZOHETIE, LHIC 0255 0 ThVTERIZ ValueError Zi#H L
%9, base B3 0 TRIFAUI. base 1& 2 DAL 36 LLRDETRITNIZRD FH A, KBHDOZEH, BHD
FREOBRPBTOMIIH2H—D7 v X -2 a7 3RS E T, HFEHeRWEE, ValueError
MEHEhET,

PyObject* PyLong_FromUnicode(Py_UNICODE *u, Py_ssize_t length, int base)

Return value: New reference. Convert a sequence of Unicode digits to a Python integer value.

Deprecated since version 3.3, will be removed in version 3.10: Ff\WA X A )LD Py_UNICODE API O
—H8CF; PyLong_FromUnicodeObject () ZAHERT 2 XS ITBITLTLIZ& W,

PyObject* PyLong_FromUnicodeObject (PyObject *u, int base)
Return value: New reference. Convert a sequence of Unicode digits in the string u to a Python

integer value.
N— a ¥ 3.3 TE.

PyObject* PyLong_FromVoidPtr (void *p)
Return value: New reference. KA X p 25 Python BEEEZER L T, KA ¥ XDfHEHIX
PyLong_AsVoidPtr() %M L7FiR,» LHBR SN E T,

long PyLong_AsLong (PyObject *obj)
obj KT, CD long RILZIELET, L obj ¥ PyLongObject DA Y ARV ATRIFIX, ¥
3. FD __index__() AV v FHBZWE __int__() XV v F% (b LHAU) BMUHLT, A7V =
7 b % PyLongObject WAL ¥£73,

b L obj DAY long DHEIFASNTHAUR, OverflowError ZiEMH L E T,

II—PEZFLLEIC -1 ZRLET, AT 2T 27%9D121& PyErr_Occurred() ZffioTL 72
S\,

N—Y gy 3.8 TEH: AJRETHIUX __index_ () 2S5 XS5k L

N—=Ya ¥y 38 CHHEEE: __int__ () OEAIZIFHELRE TS,
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long PyLong_AsLongAndOverflow(PyObject *obj, int *overflow)
obj 3K T, C D long RIHLZRLET, L obj 2 PyLongObject DA Y ARV ATRIFIE, ¥
. ZD __index__(O) XYy FHZWIE __int__ O XYy FZ (B LHNL) HIHELT, A 79 =
2 b % PyLongObject WML £75,

% L. obj DFEA LONG_MAX £ bH KZ\WA, LONG_MIN X h/NXFiuE, *overflow &, ZhZh 1 2»
-1 WKERESIN, -1 ZRLET; I52TUL foverflow 1X 0 WICRHESINE T, b L. 1 ZDDOHIHFH
ELEGEE foverflow 78 0 ICRREEN -1 ZIRLE T,

II—PEELLEIC -1 ZRLET, A2 2729D121& PyErr_Occurred() o> TL 72
W,

N—Yar 3.8 TEH: AJRETHIUEX __index_ () 25> XS5k E L
N—ar 3.8 CTIEHSE: int () OFEAZIEHERETT,

long long PyLong_AsLongLong ( PyObject *obj)
obj WEF. C D long long RIZIELET, b L obj #° PyLongObject DA ¥ A XY ATIRIFH
. E9. 2D __index__ () XV v FHBZWE __int__ () XY v P& (d LHAR) LT, &
7Yz M% PyLongObject WAL £,

b L obj DfEDS long long DEIPHSNTHAUK, OverflowError XML £7,

I —DPEELEZIC -1 ZRLET, RATEMT 2 7%2DI121& PyErr_Occurred() %ffioTL 72
W,

N— gy 3.8 TEH: A[ETHUE __index_ () 25> XS5k E L7

N—a v 3.8 TIE#ERE: int () OFHZIEHERETT,

long long PyLong_AsLongLongAndOverflow(PyObject *obj, int *overflow)
obj WEF. C D long long RHZIELEF. b L obj ¥ PyLongObject DA ¥ ARV ATRRITFH
F. F3. 20 __index__ () XYV v FHBZWE __int__ () XY v FE (HLHIUR) MEHL T, 4
7Yz M% PyLongObject WCEHAL £,

% L. obj DfEAY PY_LLONG_MAX & D KZ WA, PY_LLONG_MIN X h/NXFUR. *overflow &, ##
ZFI 2 -1 ICEEIN, -1 BRLET; T RFIUL *overflow 1F 0 ICERESINFE T, dL. Id»
DEIANDIFE L 725E1E *overflow 25 0 WCERESH -1 ZIRLE T,

I —DPREEE X2 -1 ZRLET, ATTZ2MIT 272DI121E PyErr_Occurred() - TL 72
éL\O
N—a v 3.2 TE.

N—Yay 3.8 TELH: A[RETHIUT __index_ () ZFHIS k51 FEL =

N—=Ya ¥y 3.8 TIHELE: __int__ () OEAIZIFHERE TS,

Py_ ssize t PyLong_AsSsize_t (PyObject *pylong)
pylong %3 C @ Py_ssize_t ZIBRL ¥ 73, pylong & PyLongObject DA ¥ AR Y A TRIFIUIR
DEEA.
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% L pylong DIED Py_ssize_t O#HiPHITHAUL. OverflowError ZiEH L £,

Io—DEELEEWC -1 ZIRLET, RAOTZMNT 272021 PyErr_Occurred () ZfioTL 72
W,

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
pylong &3 C O unsigned long %R L %79, pylong & PyLongObject DA Y AR Y ATRIFH
372D FHA.

b L pylong Ol unsigned long DH#iMATH AU, OverflowError ZiEMH L £3,

I7 - E 72 22 (unsigned long)-1 ZIRL %3, BTV 21 5729121 PyErr_Occurred ()
%{%OVC < fgé L\o

size_t PyLong_AsSize_t (PyObject *pylong)
pylong KT C D size_t BIRL F T, pylong 1& PyLongObject DA Y ARV A TRIFIUIZD F
Ao

b U pylong DED size_t DHIPHSN TH 4K, OverflowError ZiAMH L F3,

I —DRELE 2T (size_t)-1 ZIRLE T, A2 272D121& PyErr_Occurred () %o
TLEENW,

unsigned long long PyLong_AsUnsignedLongLong(PyObject *pylong)
pylong %3R3 C @ unsigned long long %R L 3, pylong \& PyLongObject DA Y ARV AT
2R D TR A

b LU pylong DIl unsigned long long DHiPHTH UL, OverflowError A L E T,

I 5 —A# E /¥ 212 (unsigned long long)-1 Z R L ¥ 73, Ao aftFskdizid
PyErr_Occurred () - TL7Z& W,

N—=ar 3.1 TEHE: & pylong ZHE L72FFIC TypeError Tl {. OverflowError %A 5 %
oI ¥ L,

unsigned long PyLong_AsUnsignedLongMask ( PyObject *obj)
obj 73K F. C @ unsigned long KEAZIKL ET, b L obj #% PyLongObject DA Y AKX Y AT
AR, ¥9. £D __index__ () XAV v FHBZWE __int__() XY v FZ (b LHAI) MOHL
T, A 7Yz b% PyLongObject WCEMILET,

obj DAY unsigned long DHEIPHD HHAN TV EIE. ULONG_MAX + 1 ZiEE LAFIREZIRL
£9,

I - E/ L 2T (unsigned long)-1 ZiRL £, Aol 2T % 70I2l& PyErr_Occurred()
ZfioTRE W,

N—=Yay 3.8 TEHE: AJRETHIE __index__ () ZMFS> L5k FEL%
N—Tar 3.8 TIHHMEEE: __int__ (O OMAHIZIHHERETT,

unsigned long long PyLong_AsUnsignedLongLongMask ( PyObject *obj)
obj 733, C @ unsigned long long RKIAZERLET, b L obj » PyLongObject DA VAR
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AT, £3. 20 __index__ () XYy FHZWE __int__ () XV v FZ (b LHII) L
HLT, A7 =2 b% PyLongObject IZEHL ET,

obj Ofé7A’ unsigned long long DHiPHA HANTW/HEIE. PY_ULLONG_MAX + 1 Zikr L7-H
RERLET,

T 77—k X7t 2T (unsigned long long)-1 R L E T, Ao T Z1)3kLdiciX
PyErr_Occurred() 2o T 72E W,

N—Y gy 3.8 TEH: aJRETHIUX __index_ () 2S5 XS5k L

N— g v 3.8 TIE#ERE:  int_ () OFHZIEHERETT,

double PyLong_AsDouble ( PyObject *pylong)
pylong KT C @ double R L 3, pylong 1& PyLongObject DA ¥ ARV ATRIFIUIZD F
A,

% L pylong DfED double DHIFSTHAUL, OverflowError XM L £,

I —HMRERZEZFIC 1.0 ZRLET, RO 2MNT270I12& PyErr_Occurred() 2o TL 7%
W,

void* PyLong_AsVoidPtr (PyObject *pylong)
Python OEHIZIET pylong . C @ void KA Y XITEML £ 3, pylong ZEHLT Z T,
OverflowError #EH L E T, ZDOREUX PyLong FromVoidPtr() TEZERT 2 & 212> X5
7 void KA Y XBUZERTE 572 TY,

I E L FIZ NULL 2R L9, BT 2T 2791203 PyErr_Occurred () o TL 72
X,

8.2.2 Boolean #7x7 b

Python @ Bool B3OV 77 5 A LTHEEINTVET, 7L HODfHEIE, Py_False & Py_True O
2O0LHD ERA, o T, WEOERMHIFREIEIZ 7 — A BIIEHTIEED R A, 2IFVR, UFO=
sahtHTEET,

int PyBool_Check (PyObject *o)
o 73 PyBool_Type DIFHICEZIRLE T,

PyObject* Py_False
Python 128J % False A 7Y =227 FTF, ZDA TV =27 MIAY v FEFFLEHA, SBITV Y
FORTIE, DA TY =2 b EEBRICIR S BESDH D $F,

PyObject* Py_True
Python I8} 2 True A 7Y =27 b TF, ZDATI 27 MIXY v FERbERA, ZRHIV VT
DHETIE, MDA TV =7 b EFERRICR S BEDD D £7,

Py_RETURN_FALSE
Py_False (SHYIRBIAI TV v DA V7 VXY F2fT-oT, BB SERET DD 0T,
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Py_RETURN_TRUE
Py_True ICHEYILSBEA TV F DA V7YXV b 2IToT, BB SRTDDOYI/BTT,

PyObject* PyBool_FromLong(long v)
Return value: New reference. v OMEIZIE LT T Py_True ¥ 721 Py_False "OH LWSIREIR L
£7,

8.2.3 FHF/MSB AT U b+ (floating point object)

PyFloatObject
ZD PyObject DY 7 XA 71E Python HE/NIRA TS =7 P2RBLET,

PyTypeObject PyFloat_Type
Z®D PyTypeObject D4 ¥ A& ¥ Ald Python FEI/ MR ZRILL $9, 24U Python LA Vi
BlF 3 float ERLA TP =22 FTT,

int PyFloat_Check (PyObject *p)
518H% PyFloatObject »» PyFloatObject DY T XA TDY FICHEZRLET,

int PyFloat_CheckExact (PyObject *p)
518H% PyFloatObject BT, HD PyFloatObject DY T2 4 ST ZWCEZIRLE T,

PyObject* PyFloat_FromString(PyObject *str)
Return value: New reference. str DX FFMEZ b LIT PyFloatObject A 73 =7 b 2AEML 73,
K % e NULL ZiRL %9

PyObject* PyFloat_FromDouble (double v)
Return value: New reference. v 2>% PyFloatObject # 7Y =7 b EAERL GRLET, KT 5L
NULL 2B L £

double PyFloat_AsDouble (PyObject *pyfloat)

Return a C double representation of the contents of pyfloat. If pyfloat is not a Python floating
__float__() method, this method will first be called to convert pyfloat
into a float. If __float__() is not defined then it falls back to __index__(). This method returns

point object but has a

-1.0 upon failure, so one should call PyErr_Occurred() to check for errors.
N—Y gy 3.8 TEHE: A[fETHIUL __index__ () ZMHS> LS5k h Tl

double PyFloat_AS_DOUBLE(PyObject *pyfloat)
pyfloat DIEFTMEZ. C @ double BERHATRLETH, T7—F v 72TV EEA,

PyObject* PyFloat_GetInfo(void)
Return value: New reference. float OFEE, F/ME. RAMEIZE T 2168 % 2T structseq £ ¥ A&
YAEBRLET, ZHUI float.h 7 7 A VDN T v =TT,

double PyFloat_GetMax ()
float MFRIATE ZHMARME DBL _MAX % C @ double BITIRL £7,
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double PyFloat_GetMin()
float DIEFL XN/ NDIEDIE DBL MIN % C @ double BITIRL %7,

int PyFloat_ClearFreeList()
float @ free list 227 V7 Lk, MRTERDP o774 T2 82ELET,

8.2.4 ERPA T U b (complex number object)

Python OEFEKA T =27 Mid. CAPI o B2 Zo0jlfEoR e L THEINLTVWET: —HIid
Python 71275 2 L TR ENTWS Python 4 7Y =7 b T, FIEEBOERELEEZRIHTS C
DRGERT T, APT Tidk, Zh o524k BBzt L Tuw g s,

C BERL L TOERYK

WEBD C MERZe LTRALED, ROEE LTGRLAED $2B80E. KA Y XELZITS DT
% fBEL 21750 THERL TSIV, 2 API £6Z2@BL T-HL TV T,

Py_complex
Python #8477 =7 s DMEDEDIIHIET 2 C OMERTT, BEBRA 7 =27 P53
A DBIRNE, ZOMORERZLEIIS T TANRHAE LTHVE S, BERIILITO X 512E#
SNTVET:

typedef struct {
double real;

double imag;

} Py_complex;

Py _complex _Py_c_sum(Py_complex left, Py complex right)
ZODERZFEBDOIE C D Py_complex BITRL ET,

Py__complex _Py_c_diff (Py_complex left, Py _complex right)
ZODHRFEBDEE C D Py_complex BITRL FT,

Py__complex _Py_c_neg(Py_complex complex)
BHRE compler DFFEKHEE C D Py_complez BITIRL £ 73,

Py _complex _Py_c_prod(Py_complex left, Py complex right)
ZODHRFEBOEE C D Py_complex BITRL F3,

Py _complexr _Py_c_quot (Py_complezx dividend, Py _complex divisor)
ZODEFEHDMEE C D Py_compler BITIRL E7,

divisor 73 null DHFFIE. ZDAY v Rig¥ue%iR L., errno IZ EDOM Zt v b LE T,

Py__complexr _Py_c_pow(Py_complex num, Py_complex exp)
68 exp D num % C @ Py_complez M TIRL 3,

num % null T exp DIEDEHTRVWIBEIZ, ZDXAY v RiZ¥r%EIRL. errno IZ EDOM 2t v k
LEd.
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Python #7721V b L TOERKE

PyComplexObject
Z D PyObject DY 7 XA 7% Python DEREAZRBIL 7,

PyTypeObject PyComplex_Type
Z D PyTypeObject DA ¥ A& ¥ Aid Python ORI 2RI L £3, Python L' 4 ¥ D complex
CRICATY =22 F TS,

int PyComplex_Check (PyObject *p)
5185 PyComplexObject Bl PyComplexObject BUDH 7R A4 TD L ZIZELERLF T,

int PyComplex_CheckExact (PyObject *p)
51855 PyComplexObject BIT, 2D PyComplexObject BADH TR A I T ZICHERL E T,

PyObject* PyComplex_FromCComplex (P _complex v)
Return value: New reference. C @ Py_complex T & Python OEBHEEZEK L F3

PyObject* PyComplex_FromDoubles (double real, double imag)
Return value: New reference. ¥17z7% PyComplexObject & 7Y =2 +% real & imag H»HEK L
£7,

double PyComplex_RealAsDouble (PyObject *op)
op DFEEF 7% C D double M TIRL 7,

double PyComplex_ImagAsDouble (PyObject *op)
op DERFE % C D double M TIRL 7,

Py __compler PyComplex_AsCComplex (PyObject *op)
BEEME op 705 Py_complex BIEAERL 5,

op 73 Python ORI A 70 =7 P TIIRWAH, __complex__ () XV v FEFoTWiEHE, ZDX
Vv ROBEANIIAL. op 5 Python OEFA 7 = 7 MIEM XN E T, __complex__() DER
ENTOVRWEEIX, _ _float_ O K7+ — Ny Z7EXNEF, _float__() DEZBEZNTWVWARWYE
A3, __index__ (O K74 =Ny 7 EINET, WHIKBLIZGEIZ. 2OXY v FIZEHD -1.0
ZIRLUET,

N—Y g 3.8 TEH: AJRETHIUX __index_ () 2S5 kS5 ckb L
8.3 =7 VRFTT TV b (sequence object)

S VRF TV 27 MY B R REIC O WTIIRTOE T TR E L7z, ZDHEITIid. Python
SEBICBLB Do TWVBRREDY —F V2L TV 27 MZOWTIRWE T,
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831 XM kAT V b

TROBEIE, N AT 27 PRIRFL TWBGIBUTANA P AT 27 FTROVST XX EHEE L TN
H&h &, TypeError Z#EHL 3,

PyBytesObject
2D PyObject DY 7 XA Fi&, Python XA v AT b ERLET,

PyTypeObject PyBytes_Type
2D PyTypeObject DA ¥ AKX ¥ A&, Python N4 FMl%ZRL £7; Python L' £ ¥ D bytes LA L
F7Y =0 T,

int PyBytes_Check (PyObject *o0)
FTO2T b 0o MNANAL P ATV v, EE bytes DY T XA TDA YRRV RATH BIHBEIC
HzZ2ELET,

int PyBytes_CheckExact (PyObject *0)
T2 0BANAL P ATI2 7 FTHD, 2D bytes IOV TR A TDA VARV ATRWIGE
WKWHEEZRL X,

PyObject* PyBytes_FromString(const char *v)
Return value: New reference. JEIRHC, XFH v DaV¥—Z2HE T2H L WAL v A TP =27 + %
B, RMERIC NULL 23R L £ 3, 518 v 1Z NULL TH-oTWRAED EVA; ZOF = v 713 Tbh %
A

PyObject* PyBytes_FromStringAndSize (const char *v, Py_ssize_t len)
Return value: New reference. JRMIRHIC, XFH| v DA —%2HL T2RE len DF L WAL F 4T
V7 bEIREL, KEIRIZ NULL 2R L %3, 518 v 23 NULL D&, A M A7 =2 O HIEA)
ranTtwERA,

PyObject* PyBytes_FromFormat (const char *format, ...)
Return value: New reference. C BI${® printf () A XA ND format XFH| & AIZER D5 [BZHLD |
FERD Python XA b AT T 27 OV A XZFE L, HEEELFRC LD o TEH LA b
FTO2 7 VERLET, AIZRD5IEIE C 07 —XBTRITINIE ST, format XFHIFD T + —
< v PXFEHEICEEMT SN TORIFUILRD FEA, PO 74—~y PXTEHEHTEET:
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sElEEXF | B iwZ

%h n/a V71D % LF

e int C OBBIUITRISINLH—D NS b,

%d int printf("%d") LFFETT, *!

%u unsigned int | printf("%u") ¥ [, *!

%1d long printf ("%1d") ¥ [[%F*!

%1lu unsigned long | printf("%1lu") ¥ [FA%,*!

Y%zd Py_ ssize_t printf ("%zd") ¥ [[%E*!

Y%zu size t printf ("%zu") ¥ [E%F*!

%1 int printf ("%i") ¥ [E%F*!

%x int printf ("%x") ¥ [EZ%*!

%s const char* null THIHX Nz C OXXFF,

hp const void* C KA v&RD 16 #ERFL, printf("p") LIFLAXHELTT
M. Ty b7+ —AIZBIT B printf DERICED D 2 SeEE
V70 0x D EET,

WA TERWERIEEXF LD - 7256, B OERANFINIZOEFHEROA TV 27 Mitar—X
. B o5 BZERIRET,

PyObject* PyBytes_FromFormatV (const char *format, va_ list vargs)
Return value: New reference. b & 5 ¥ 2 D058 %ML % Z ¥ ZFR\WT, PyBytes_FromFormat () ¥
R T,

PyObject* PyBytes_FromObject (PyObject *o)
Return value: New reference. Ny 77 70 haLZREFTEE T2 b o DAL FREZKL
S

Py_ssize t PyBytes_Size(PyObject *o0)
NAMEITO2I 1 0 DN FEADREZRLET,

Py_ssize t PyBytes_GET_SIZE(PyObject *o)
PyBytes_Size() #~7 B TRELLDBDT, TI7—F 2 v 7 EEITVERA,

char* PyBytes_AsString (PyObject *o)
0 DFHANDKRA Y REBLET, KA VX len(o) + 1 N b»Bk2E 0 DTNy 7 7 SR
LET, i null DAL 2B Z0E 5000 H5T, Ny 77 DEREDNNA MILT null 124D
%79, PyBytes_FromStringAndSize (NULL, size) THMINLHZEZRVT, 7T —XZEELTE
D ERA, FHRA Y REMM (deallocated) LTIERD EFHA, DL, 02 bytes 792 bT
U, PyBytes_AsString () 1% NULL #iR L TypeError Z#%H L ¥3,

char® PyBytes_AS_STRING (PyObject *string)
PyBytes_AsString() <27 B THEELLDDT, TI7—-F v 7 R{TOERA,
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int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
obj ® null #¥mEN/-h %, HIHDOER buffer & length N LU TRLE T,

length DIED NULL DIGE. N AT 227 b2 null AL FE2EERWAREELR DD T, 20
. BEZ -1 2R L. ValueError ZXH L 9,

buffer 1% obj DN ANy 7 7 ZZHL TVT, ZHUTIEIKRED null N4 PHEFEATVET (THhiF
length I3 Z 6N EVA), A7 =7 b PyBytes_FromStringAndSize (NULL, size) THHK
ENTGEZRNT, AADHoTHT—Z2HEL TUIWITFEA, 7Y =7 + 2K (deallocate)
LTHWITERA. obj 53 bytes 7T =7 M ThhoBEld. PyBytes_AsStringdndSize () 1%
-1 %R L TypeError ZiEH L £,

N— 3 3.5 TEH: DA bytes & 7Y 227 MZIANA bHDAEN TV & Z1Z TypeError
ZREHLTOE L,

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
newpart DNE%E bytes DEAITHFE L ZHI L WVAL AT 27 % Fbytes ITER L FF, MOH
LEARIFT LWSRBEFIE L E T, bytes D WEOSRRIIBENE T, dLFILVWATI =7 FOVER
TERWEE, B bytes DSIRISHEEX N, *bytes DIEIX NULL IZFE XN E T @Y FIANDERE
EhET,

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
newpart DNE% bytes DEAITHIELZH LWL MAT T =27 b%E Fbytes ITERLET; OB
BUZ. newpart DBBAIV Y ET I VX LET,

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)

AR 7 AHEARFHE (immutable)” BANA b AT 7 bR VYA T EHIETT, ERENTZIEDD
DNAL A TI27 MZDAZNREL IS LTLEE W fioa— FTITTIFEHAHIN TV SAEEHD
HBENAMATI 27 ML TEWTERA, ANINIANL b TD 27 FOBRAT Y M1
TRHRWGE, COBBIEZ S -2 53, FEE LTRET 2 (DF D EFZAAARR) N4 A
T2 bDT RUVRAZZIIERD ., LA X2ERL 3, BMIFRTIE. fbytes &V A4 X &Nz
NAMFTO 27 MR L, 0 BRI NET; *bytes D7 FLRAZANEINBO7 LA B3
b LNERA, HEIDYT (reallocatlon) PR 758, Fbytes BITLAIEL TLIANA ATV =
7 N EMBRL. *bytes % NULL IZFE L. MemoryError Zi%E L. Z LT -1 2HRENE T,

8.3.2 bytearray 7721V k

PyByteArrayObject
Z D PyObject DY 7 XA 7iE Python @ bytearray 7Y =2 h2RLET,

PyTypeObject PyByteArray_Type
Z D PyTypeObject DA ¥ A X ¥ A&, Python bytearray % R L ¥ 3, Python L £ ¥ TD
bytearray LRILA 7Y =27 T,
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BFrvovonO

int PyByteArray_Check(PyObject *0)
o 7 bytearray D F DY T RA TDAL VARV A > TGHICERRLET,

int PyByteArray_CheckExact (PyObject *o0)
o 2 bytearray A 7Y =2 T, 2OV T XA TDA VAR ATIEENE 212, EZRLET,

A14L 7+ APl BE#

PyObject* PyByteArray_FromObject (PyObject *0)
Return value: New reference. buffer protocol ZREZELZEEDA TS =7 b o 25, FLW
bytearray 4 7> = 7 b R{ER L. IRLE T,

PyObject* PyByteArray_FromStringAndSize (const char *string, Py ssize t len)
Return value: New reference. string £ ZDEX len 2051 L\ bytearray & 7Y =7 b Z2IRLE T,
KL 7235813 NULL 2R L £9,

PyObject* PyByteArray_Concat (PyObject *a, PyObject *b)
Return value: New reference. bytearray a & b Zi#ifg L7z#ERZH LW bytearray & L GEL X,

Py_ssize t PyByteArray_Size(PyObject *bytearray)
NULL RA ¥ RF v 7 DIRIT bytearray DY A XZRUET,

char® PyByteArray_AsString(PyObject *bytearray)
NULL RA ¥ X F = v 7 DIRIT bytearray DINE% char FiFle L TGRLU T, BINBEHNICIX, &
WZARIT% null NA FAEMENE T,

int PyByteArray_Resize (PyObject *bytearray, Py_ssize t len)
bytearray DWENY 7 7% len NUH A4 XA LET,

<70
UFo=7uld, B4V ZDF v 2B LBV I ZelrEtIc L TAY— FERBRELTVWET,

char®™ PyByteArray_AS_STRING(PyObject *bytearray)
PyByteArray_AsString() D7 BN—Ta v,

Py_ ssize_t PyByteArray_GET_SIZE(PyObject *bytearray)
PyByteArray_Size() DI 7O N—T a v,
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8.3.3 Unicode #7217 F ¥ codec

Unicode #7727 bk

Python3.3 @ PEP 393 55, X £V MRZHER LA S Unicode XFDRRZREHZ/Z 5 & 512,
Unicode 7Y = 7 MIPFERNCZRARTFERZHVTVWE T, IRXTOa— KRS > +A5 128, 256 7=
1% 65536 AR OSCFHNTH U TR 7 — ADTFEEL 325, 20 TIda— FARA ¥ Md 1114112 IR
(ZHUFFTXTD Unicode HPFATT) TRIFIUIIRD £ Ao

Py_UNICODE* and UTF-8 representations are created on demand and cached in the Unicode object. The
Py_UNICODE* representation is deprecated and inefficient.

HWAPI 258 LW API ANOBATOE T, Unicode A 7Y =2 PONEORIEIZ 2@D HD %3, ZhiF
A7 27 POELNITICE o TIRED £,

e 7 EHi72” Unicode * 7Y = 7 M., IEHELRETIZZ2W Unicode API TE I N7z FTRTDA T = 7
FTFo ZNHDATI 27 VEIEEPIHFITLEDRIMEORVWEREEXEFHHL 3,

o "legacy” Unicode objects have been created through one of the deprecated APIs (typically
PyUnicode_FromUnicode()) and only bear the Py UNICODE* representation; you will have to
call PyUnicode_READY() on them before calling any other API.

3EFR: The "legacy” Unicode object will be removed in Python 3.12 with deprecated APIs. All Unicode

objects will be ”canonical” since then. See PEP 623 for more information.

Unicode &

LI NiE Python @ Unicode FEEIWZHW SN TWBHEA Unicode A 7Y = 7 FITT:

Py_UCS4
Py_UCS2
Py_UCS1
eI, #heh, 328y b, 16y b, ZL T8 Yy bOXFE2MREFT 2DICFHNRIELE
ORFE 7 L OEBEBIID typedef TF, H—®D Unicode XFEW I HENE, Py_UCS4, ZAVWTL ZE W,

N— ar 3.3 TEM.

Py_UNICODE
ZAUX. wchar_t @ typedef T. 77 v F 74 —ARMKFELTI6EY F2 32y bOBRICRD 5,

N— a v 3.3 TEHE: o= 3 »Tld, Python Z BV F L7ZBRIZ "narrow” %7213 "wide”
Unicode "= a YD EBELEFBRLEDICE-> T, 16 By F22 32y bOEE LDORNZR - TV
% L7

PyASCIIObject
PyCompactUnicodeObject
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PyUnicodeObject
INBD PyObject ®H 7 XA Fi& Python Unicode 7Y =27 + 2RI L %9, Unicode 7Y =
7 252 To API B PyObject ~"DKRA ¥ X %32 FHL > T PyObject NDKRA ¥ X ZiRT D
IFEAYDHBE. IHLOBEERMSNETIEIDHD FEA,

N— g v 3.3 TEM.

PyTypeObject PyUnicode_Type
Z @D PyTypeObject DA ¥ AR ¥ A, Python Unicode % FE L £3, Z4UX, Python 2— NIz
str L LTHBIHEhET,

LIFD API 13%EBIWCIE C w2 18T, Unicode 7Y =2 FABDOFHAMD BERHT—RIZWNT2F v 7%
77 A EERIITVE T

int PyUnicode_Check (PyObject *o0)
o %% Unicode XFHH 2> Unicode XFHNHMDY 724 T THD L ZTICEZRLET,

int PyUnicode_CheckExact (PyObject *0)
o 73 Unicode XFHNH T, 7D Unicode XFHNMDY 7 X4 FTRVWE ZIZHEZEKRLET,

int PyUnicode_READY (PyObject *o0)
XEHNA TS =7 b o237 IEMR” REMATHZ2 Z e ZRIELE T, 2o~ rid, FTHALTYL
D7 7RI/ RS L FHOMELIED T T,

B Y 2123 0 2B L., KRRDO L 23BN EREL -1 BIRL 3, BEIE. X EURBAICERKRL
728 BIRICEE R TVWTT,

N— ar 3.3 TE.

Deprecated since version 3.10, will be removed in version 3.12: This API will be removed with

PyUnicode_FromUnicode().

Py_ ssize_t PyUnicode_GET_LENGTH(PyObject *o0)
Unicode XFFNDa—FKRA Y P TORIZRLET, o ld 7 EFL” REFAD Unicode 7 =
ZPTRINERDERA (RELFzvy 7 ELERA)

N— a v 3.3 TEM.

Py UCST* PyUnicode_1BYTE_DATA (PyObject *o)

Py UCS2* PyUnicode_2BYTE_DATA(PyObject *0)

Py UCS/* PyUnicode_4BYTE_DATA(PyObject *o0)
NFIWER T 722X T 572012, UCS1, UCS2, UCS4 DWIN»DREANIF v X b INTEMRR
BHEAANDRA V2 2R LET, EMBRADBEERLTFY A XK TWENESI0DF = v ZiEL
XA, PyUnicode KIND() Zffo TIELWS 2702 RBATLEEV, 20X TV 27 N7 7ERT
BRI, TN FICT PyUnicode_READY() ZFENH L TL 2 &0,

N— ar 3.3 TEM.

PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
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PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND
PyUnicode_KIND() =27 BDiR H{ETT,

N— ar 3.3 TEM.

Deprecated since version 3.10, will be removed in version 3.12: PyUnicode_WCHAR_KIND is depre-

cated.

int PyUnicode_KIND(PyObject *o)
Z @ Unicode 57 =X ZRIFT2DIC 1 XFEH 7 DAL Mo TWB2%RT PyUnicode FERID
EB (EZFTATLEEV) D55 1D2%IBLET, old 7 EHR” REERAD Unicode 7Y =2 1+
TRINIRZRD FRA (R LFzv Z7IELERTA)

N—Y a ¥ 3.3 TEM.

void* PyUnicode_DATA (PyObject *o0)
Return a void pointer to the raw Unicode buffer. o has to be a Unicode object in the “canonical”

representation (not checked).
N—a v 3.3 Tl

void PyUnicode_WRITE(int kind, void *data, Py_ssize t index, Py UCS/ value)
IEMRBRRER 2o TWb (PyUnicode DATA() THUFL7) data THZAAF T, Zoxrmld
EFENEDF = v 72 —UTDRV, V—TTHEONL7DDHDTT, HOHLANR, o< nzif
CHUTHIR L kind fEE data RA Y R Z2F v v P2 TRETT, index 1IXFHND (0HFH D)
AT v 7 AT, value \FZDEFIICEZAEND Z2IZRBZFHLVI—FRA ¥ MDETT,

N—Y a ¥ 3.3 TEM.

Py UCS/ PyUnicode_READ(int kind, void *data, Py_ ssize_t index)
EMBRRBATEA L 2o T3 (PyUnicode DATA() THUSL7z) data 225 32— KR4 > b RFHARD
FT, Fxv 7RHAMERO~Z vIEUH LIE—UiThbh g8 A,

N—Ya ¥ 3.3 TEM.

Py UCS/ PyUnicode_READ_CHAR(PyObject *o, Py_ssize_t index)
Unicode A 7Y =227 b+ 0 OXFEEHAND £F, ZO Unicode & 7Y =7 M " IEftR” REFA
TR D FHA, MIEDEE L THRARDIGEEICIE, 2D~ ald PyUnicode_ READ() £ DD
IERHITF

N— g v 3.3 TEM.

PyUnicode_MAX_CHAR_VALUE (o)
0 WEDVWTHOXFHNEELDIHE L7z AKDI— FRA >V FERLET, 2D Unicode 7Y =
7 ME 7 ERR REEATRINERD E8 A, ZOMITHEICHEMETIT . XFHEEEZHNS X
D HENRHTT,

N—Y a ¥ 3.3 TENM.
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int PyUnicode_ClearFreeList ()

free list 27 V7 LET, BHMEIN-ERZRERLET,

Py_ ssize_t PyUnicode_GET_SIZE(PyObject *o)

JEHERED Py UNICODE RIGRDY 4 X2 a— FHEATERLET (IrF—bR7Z 208 LT0E
F)o 0% Unicode * 7Y =7 bTRIFIUIRD FHA (HELF = v ZIELEHRA),

Deprecated since version 3.3, will be removed in version 3.12: #W\ 2 & 4 LD Unicode API ®—%B
72 DT. PyUnicode_GET_LENGTH() ZfHT 2 X5 ITBITL T EE W,

Py_ssize t PyUnicode_GET_DATA_SIZE(PyObject *o)

IHESED Py UNICODE RIREKDY A X% A MR TIRL X T, o1& Unicode + 72 =2 M TR
UERD R4 (7 LF 2y 23U ERA),

Deprecated since version 3.3, will be removed in version 3.12: &\ 2 % 4 )L ®D Unicode APT D—%B
R DT, PyUnicode_GET_LENGTH() %M T2 X5 BITL T X,

Py_UNICODE* PyUnicode_AS_UNICODE(PyObject *o0)
const char® PyUnicode_AS_DATA(PyObject *o0)

EZoNTed TP =2 MO Py _UNICODE RBIEANDERA Y EZ 2R L ET, BENEd Ny 7 7I13%E
WIHHIZ null 2 — RRA ¥ b2 1 ORI TOET, 2R EFID null 2— FRA ¥ b2y
T7 I CEENDZZLS DD LNFEHAN, 20 T0D C BEETIEZD XS XFINIYIhEED &
NTLESTL &5, AS_DATA DFIEKRA &% const char * IZF ¥ AP LTWVWET, 5/ o1&
Unicode 7 7Y =27 FTRIFNIRD FRA (AR LFzv Z7IELEEA)

N—=Yar 33 TEH: 2O/ iESTIRIENERDDICLDELL, EW0I0H, ZLDF—2A
T Py_UNICODE RBEANEZ LS. fEREINF. 2L TRBLEET (BISt2iE L T NULL %
BLET), a— FEEIEL T, PyUnicode_nBYTE_DATA() ~ 2 u%ffi5 2 PyUnicode WRITE() %
PyUnicode_READ() Zffi5 X HIWT LT,

Deprecated since version 3.3, will be removed in version 3.12: #\WA X £ )LD Unicode API D—%R
72 DT, PyUnicode_nBYTE_DATA() RO~ 7 u %32 X51ITBITL T T W,

Unicode XF70O/N7T+

Unicode 8% { DHEIR 2 XF T 187 4 (character property) ZEEL TWE T, X2 FET R
N7 4E, LR~ 270 THHTEEY, 2AsD~ 27 1id Python DFEIE LT, &4 C OBEBITHIG
FresntuEd,

int Py_UNICODE_ISSPACE(FPy UNICODE ch)

ch BEELFPESPIBLT 1 $7213 0 BIRLET,

int Py_UNICODE_ISLOWER(Py UNICODE ch)

ch DN FEPESPIIECT 1 £21E 0 ZRL F T,

int Py_UNICODE_ISUPPER(Py UNICODE ch)

ch WRILEDPESI MG LET 1L /-3 0 ZRLE T,
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int Py_UNICODE_ISTITLE(Py UNICODE ch)
ch WZ A by — ZAXF (titlecase character) 22 5 2ZJE T 1 £721F 0 IR L E T,

int Py_UNICODE_ISLINEBREAK(Py UNICODE ch)
ch DEATFRE D PIIBLT 1 £ 0 ZELET,

int Py_UNICODE_ISDECIMAL(Py UNICODE ch)
ch 7 decimal XFMESI T 1 /230 2RLET,

int Py_UNICODE_ISDIGIT(Py UNICODE ch)
ch 73 digit XFHPESPIJECT 1 F2F 0 ZRLET,

int Py_UNICODE_ISNUMERIC(Py UNICODE ch)
ch F (numeric) XFHEIIIIHECT 1 $7213 0 ZIRL X T,

int Py_UNICODE_ISALPHA(Py UNICODE ch)
ch BT7NT 7Ry MXEPEIPIGLET 1 £/ 0 ZIRLE T,

int Py_UNICODE_ISALNUM(Py UNICODE ch)
ch DEELFPESIPIIGCT 1 £213 0 ZIBRLE T,

int Py_UNICODE_ISPRINTABLE(Py UNICODE ch)
ch DISCFHENFRRER LT E D PITHEDWT 1 F0F 0 2B L £ 3, JEHIFAIBESCFE, Unicode
XFF—&ZR—ZT "Other” 721 "Separator” L EZZINTWVWBXFD, HIFARELr Rirah 3
ASCII space (0x20) LAD B DTF, (7B, ZOXRTOEFARELFIE. XFHNT repr O 23
HENZEFWRXZATF—TITRETRVWLEDZ L TY, Z4UE sys.stdout X sys.stderr IIHX
AFENDFHNOEREL ZBMRD D A )

DUR D APT &, EndICERE ST RRZT S eI b £ d:

Py _UNICODE Py_UNICODE_TOLOWER(Py UNICODE ch)
ch Z/NLFIERL 2D DZIBRLE T,

N— a v 3.3 TIHERE: T BRI B KO NCF i e o TR T,

Py _UNICODE Py_UNICODE_TOUPPER(Py UNICODE ch)
ch ZRXFICEBLIEDDZIEL X T,

N—a v 3.3 TIFHERE: Z BN B RSO N T2 e o T T,

Py UNICODE Py_UNICODE_TOTITLE(Py UNICODE ch)
ch XA PV —ALFWZEHBL LD OERLET,

N—a > 3.3 TIFHERE: T BRI B R 7/ N TR 2 > TH T,

int Py_UNICODE_TODECIMAL(Py UNICODE ch)
ch % 10 #EDIEDOBBTZIRL 72D DR L LT FAMRERLIF -1 ZIRLE T, O~ nidfistz
EHLEEA,

int Py_UNICODE_TODIGIT(Py UNICODE ch)
ch Z—HiD 2 EBEEHL-DORRLET, FAJRELHIE -1 ZIBLE T, 2o~ 7 nidfistz
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EHLEEA,

double Py_UNICODE_TONUMERIC(Py UNICODE ch)
ch % double WAL DERLET, FAREL S -1.0 ZIBRLE T, 2D~ 7 idfilstzEH
LERA.

6D APLIFY ey — Mcv iR E3:

Py_UNICODE_IS_SURROGATE(ch)
ch ¥ asr — ¥ 55 (0xD800 <= ch <= OxDFFF) #F =z v 27 LE7T,

Py_UNICODE_IS_HIGH_SURROGATE(ch)
ch LM vy — b ¥ 5% (0xD800 <= ch <= OxDBFF) #F v 27 L¥ T,

Py_UNICODE_IS_LOW_SURROGATE (ch)
ch Ry — b ¥ 55 (0xDCO0 <= ch <= OxDFFF) #F v 27 L¥ T,

Py_UNICODE_JOIN_SURROGATES (high, low)
200V B — FFEMHAGDETHE—0 Py UCSA lEKELET, high ¥ low dZh2h¥n
7= b RT DRI e RAFT T

Unicode XFFDERE 7R

Unicode # 7Y =27 b EAR LD, Unicode D —4r 22 LTORERN L T T 417 7R LED
T3, U API Z{fioTL 72 &\

PyObject* PyUnicode_New(Py_ssize t size, Py UCS/ mazchar)
Return value: New reference. $ L\ Unicode A 7Y =7 N 2EKRL FT, mazchar (&XFHNAR
23— FRRA Y FDELWRAMBEIZTNETY, ZOMEIIMEMEY LT 127, 255, 65535, 1114111 @
—HIEWEICTID B o E T,

ZAUIH LW Unicode & 7Y =27 P RAERT AR INTHETT, ZOBEMF > TERINA
TV 27 NIV A XZEIZAAEET T,

N— ar 3.3 TEM.

PyObject* PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)
Return value: New reference. 5 Z &7z kind (B D 18 2 {li% PyUnicode_1BYTE_KIND 7% ¥ D
PyUnicode_KIND() SR FMETT) @ Unicode A7 ¥ =2 FEEKLFE T, buffer 1. G o7k
kind 2> T 1 XFEDHD 1,2, 4 X4 FOWThhZH L LT, BEX size DEHIANDRAL ¥ X T
RUINIR D FH A

N—a v 3.3 TEM.

PyObject* PyUnicode_FromStringAndSize (const char *u, Py_ ssize_t size)
Return value: New reference. char B4Nv 7 7 u %% Unicode 7Y =27 v AR L ET, u OW
HE UTF-8 TZYa—FENTWE3DDELET, Ny 77 ODNREFHRA 77 Mzar—&
NET. Ny 775 NULL TRWGE, ROEREESALA T2 NI 2D ET, OF
b, ZOBEART Unicode & 7Y =7 POEFIFIFINTVER A,
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If u is NULL, this function behaves like PyUnicode_FromUnicode () with the buffer set to NULL.

This usage is deprecated in favor of PyUnicode_New(), and will be removed in Python 3.12.

PyObject *PyUnicode_FromString(const char *u)
Return value: New reference. UTF-8 > a— F X7 null #¥iD char BNy 7 7 u 25 Unicode
F T2 MEERLET,

PyObject* PyUnicode_FromFormat (const char *format, ...)

Return value: New reference. Take a C printf ()-style format string and a variable number of

arguments, calculate the size of the resulting Python Unicode string and return a string with the

values formatted into it. The variable arguments must be C types and must correspond exactly

to the format characters in the format ASCII-encoded string. The following format characters are

allowed:

ENEEXF | B fi7E

hh n/a VFS5LD % SLF

e int C DBPAITRB SN B HE—DF,

%d int printf("%d") ¥ [[@%, *!

%u unsigned int printf ("%u") &L

%1d long printf ("%1d") ¥ [F%,*!

%1i long printf("%1i") & [[%,*!

%lu unsigned long printf ("%1lu") ¥ [[%,*!

%11d long long printf("%11d") ¥ [F%,*!

%114 long long printf("%11i") ¥ [F%,*!

%11lu unsigned long long printf ("%11u") ¥ [F%.*!

%zd Py_ssize t printf ("%zd") ¥ [F%,*!

%zi Py_ssize t printf ("%zi") ¥ [E%,*!

%zu size_t printf ("%zu") ¥ [[%,*!

%i int printf ("%i") ¥ [F%,*!

%x int printf ("%x") ¥ [F%,*!

%s const char* null TG X N7z C DXFF,

hp const void* CRA >V &D 16 #£GL, printf (")p") LIFLAY
FLCTETH, Iy 7+ —2LI1CBY5 printf OFE
FITED D 72 RBHICY 7 I 0x DI EE T,

%A PyObject* ascii() ORED fH,

%U PyObject* Unicode 7> =2 k,

yAY PyObject*, const char* | A Unicode object (which may be NULL) and a
null-terminated C character array as a second
parameter (which will be used, if the first parameter
is NULL).

%S PyObject* PyObject_Str() DR HE,

%R PyObject* PyObject_Repr() DR fl,

I For in Secifiers (d. 1. 1d q
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AAITERVWERIEEX T D - 155, RO OEAFINE 20 A FINCar -3, D
DFIBUIER SN F T,

AMR: The width formatter unit is number of characters rather than bytes. The precision formatter
unit is number of bytes for "%s" and "%V" (if the PyObject* argument is NULL), and a number of
characters for "%A", "%U", "%S", "%R" and "%V" (if the PyObject* argument is not NULL).

N— gy 3.2 TEHE: "11d", "%11u" OV KR— FBBMENZE LI,
N—=T a3y 3.3 TEH: "1i", "411i", "%zi" OV R— B EMI N FE L,

)§__ya v 3.4 \/GB;J‘&\E "%S", ll%Au7 "%U", |I%VI|7 n%sn7 "%R" ’GO)IFE77r~7‘y5?£J:U*§}§77]‘*-
Xy XDV R—PBEMENE L,

PyObject* PyUnicode_FromFormatV(const char *format, va_ list vargs)
Return value: New reference. b £ 9 ¥ 2 DD5|%EH S Z & 2R\ T, PyUnicode_FromFormat ()
ERLTY,

PyObject* PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *er-
rOTS)
Return value: New reference. T> 2 — KX TW3 obj % Unicode 7Y =27 MZ7Fa—FL%T,
bytes % bytearray D byles-like objects &, 52 L7z encoding \ZiE->TF a— F X, errors
TERINLT— AV FY Y IpfEbNET, ThSDO5EIIMA L S NULL IS TE, ZOHEID
APLIZT 7+ V MEZEWES FEL Z 21X #AIAH codec (built-in codec) ZBRRLTL7ZE W),

ZDfhd Unicode * 7Y =7 + 2 &4 7Y = 7 ME TypeError HIAN 25| Ei#Z L E 5,

ZD APLIZ, =5 —D4ET 28 22X NULL 2B L F 9, MECH LENTRE NI4TV =7 Migxt L
BHEAH Y 2% 1 OWST (decref) T2EEND D £5,

Py_ ssize t PyUnicode_GetLength(PyObject *unicode)
Unicode 7Y =27 DEEZI—-FRA VP TRLET,

N— g v 3.3 TEM.

Py_ ssize_t PyUnicode_CopyCharacters (PyObject *to, Py_ssize_t to_start, PyObject *from,

Py_ssize_t from_ start, Py_ssize t how_many)

»% Unicode 7 7Y =2 b oA F2abt—L %7, ZOBBIIMER L ZITXFEBRZITV,
A[RE72 561 memepy ) NELRL 9, KO 23 -1 2L, BIAZRELET, 5 THRW
Bald, av—LEXFREELET,

N— g v 3.3 TEM.

Py_ssize_t PyUnicode_Fill(PyObject *unicode, Py_ssize t start, Py_ssize_t length,

Py UCS/ fill_char)
X CFE T E S unicode [start:start+length] T fill char ZE®H 2 Z 22D E£73,

is given
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fill_char H3SCFHNDRAT LD S REVHER, X2 DU EOBRER - TGS IXRKL
S

HEAALEYFREZR T, KO 212 -1 ZRLULHANEZEHLF T,
N— g v 3.3 TEM.

int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py UCS/ character)
XFINIXFHREBEIAAE T, XFHNE PyUnicode_New() TYER L R ITIUZH D £H A, Unicode XX
FHNIAZL EINTVBEDT, ZOXFHNIHFEINTWED, ZhETI Yy Y aftIh TV TEN
JEEA.

Z OBEENZE unicode 7% Unicode A 72 =227 b THBRZ 2, A VT v 7 ADNHMATHS 2, 7
Cx s N BRRCEETES (DEVBEAYY A 1 ThB) i F =y 2 LET,

N— g r 3.3 TEM.

Py UCS/ PyUnicode_ReadChar (PyObject *unicode, Py_ ssize_t index)
XTI X FERGAMD £F, 7 BRD PyUnicode  READ_CHAR() ¥ EXHEANIC, Z OBIBUZ
unicode 7% Unicode 727 b THEZ &, A VT v ZVADFHENTHS %2 F v 7 LET,

N—ar 3.3 TEM.

PyObject* PyUnicode_Substring (PyObject *str, Py_ssize_t start, Py_ssize_t end)
Return value: New reference. str DXFA YT v 7 R start (Simz 80) 2OXFA YT v 7 R end
(iR EBET) FTOHILTIZRELET, ADA VT v 7RI R—-FEhTVERA,

N— a v 3.3 TEM.

Py_UCS/* PyUnicode_AsUCS4(PyObject  *u, Py _UCS,  *buffer, Py_ssize_t  buflen,

int copy_null)
XFH) u % UCS4 DNy 7 7ANa—LET, copy_null DREZINTVWBREHEIE., IVLFIED

3, T E/ - ZFid, NULL 2R L., FIAZRELET (buflen 23 v ORX XD ED» o 5EG
IZDOWTIE, SystemError BRESINE T ), ALz Eid buffer ZIRL £7,

N—a v 3.3 TEM.

Py_UCS/* PyUnicode_AsUCS4Copy ( PyObject *u)
XFH| u & PyMem_Malloc() TRXEVMRENH LW UCSL BNy 77 i2abb—-LET, Th
PR L 72 85E1%, NULL %38 L MemoryError -t v b LE T, iIRIN/nNy 7 71343 null 23— K
RA Y IAEMENTVET,

N—a v 3.3 Tl
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BELEFED Py_UNICODE API 3

Deprecated since version 3.3, will be removed in version 3.12.

ZhHo API BIEUX PEP 393 OFEKIC X DFEIETETT, Python 3.x TIRHIBRE LR Wi, LRE
Va— I IhoOMBES ez T ZhSOBBOEHEZ A7+ —<v Y R X ICHEDD S
e RZIHICBNWTLEE W,

PyObject* PyUnicode_FromUnicode (const Py UNICODE *u, Py_ssize_t size)
Return value: New reference. size THRE I N/T2E X %$i> Py _UNICODE BNy 757 u 5
Unicode 7Y =2 FZERLET, u Z NULL ICLTH XL, ZOHEA TV 27 FONFIIKRER
T Ny 7 7 CREREREED 2032 —FOBEETT, Ny 77 ONEEH LA TV =7 biC
avr—INnEd,

Ny 7 7HB NULL TRWES, EVEEEEINZA TV 7 2 TRB3IendhET, HEoT. ZOD
AR § Unicode 7Y =22 b2ZEFELTEWVDIX u 23 NULL D & /2T,

Ny 7 77535 NULL DA, XFFNOWNEDED 57275 PyUnicode KIND() DX IRBT 7A=Y
0 2 {# 5 PyUnicode_READY() RMUH I RIFNUIR D FHA,

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode
API, please migrate to using PyUnicode_FromKindAndData (), PyUnicode_FromiWideChar (), or
PyUnicode_New().

Py_UNICODE* PyUnicode_AsUnicode (PyObject *unicode)
Unicode * 7Y =2 b ® Py_UNICODE BADWNER N v 7 7 NDiAH LEH DR A ¥ 22K $ 0, Kl
DY FWIENULL IR LET, £ 7Y 22 D Py UNICODE* RIBFEIDBENIGEIIER LT, &
RO Py UNICODE XFHNZE null 2 — FRA Y IBEERTWERZeDHD, 720T0wd C BT
. ZOXIBRXFINIVIDED ONTLES ZICERL TLZEW,

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style
Unicode API, please migrate to using PyUnicode_ AsUCS/(), PyUnicode_AsWideChar(),
PyUnicode_ReadChar () or similar new APIs.

Deprecated since version 3.3, will be removed in version 3.10.

PyObject* PyUnicode_TransformDecimalToASCII(Py UNICODE *s, Py _ssize t size)
Return value: New reference. 52 572K size 2§D Py_UNICODE BID Ny 7 7 12HBETD
decimal digit 2, Zh 5D 10 EDEIZHIET 2 0 205 9 FTD ASCII #HFICHE #1272 Unicode
A7V 27 P RAERLET, BISDEE5EIE NULL 218U £9,

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py UNICODE
API; please migrate to using Py_UNICODE_TODECIMAL ().

Py_UNICODE* PyUnicode_AsUnicodeAndSize (PyObject *unicode, Py_ssize_t *size)
PyUnicode_AsUnicode () WBITEFH, X 51 GEMOD null #56iF%FR\W7z) Py_UNICODE() ECLF
DEX% size WRIELE T, fROD Py_UNICODE XFHNZIE null 2 — KRS ¥ bREFNRTVWE Z L
BHY, 20TV C BT, 20X BXFINRYIDFED SN TLE S ZEIRERLTLILEE W,
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N—Y a ¥ 3.3 TEM.

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style
Unicode API, please migrate to using PyUnicode_AsUCS4(), PyUnicode_AsWideChar(),
PyUnicode_ReadChar () or similar new APIs.

Py_UNICODE* PyUnicode_AsUnicodeCopy (PyObject *unicode)
FEEHIZ null 22— FRA ¥ bH3MIME N7z Unicode XFFNDa =2 ER L 3, X EVHERIER
L7-% 2% NULL %Z3& L MemoryError fIAtZ X L £ 3, £ TRVEZIIH LI X EVREI N
TeXw 77 ZIBLET (2O 7 7 ZIRINT 5 & 2IZid PyMem Free() Zfio T X W), HiRD
Py_UNICODE SLFHNZIE null 23— FKRA Y FAEFEATVWEIEDHD, 20 TWwo C BT £
DESBRXFINIVIDFEDONTLED TLIWWERLTLILEE W,

N—a ¥ 3.2 THE.
PyUnicode_AsUCS4Copy () RTABIDFH LW APT ZHH T2 X5 ITBITLTLZE W,

Py_ ssize_t PyUnicode_GetSize (PyObject *unicode)
JEHERED Py UNICODE RBIHRDH A X% a— FHEATERLES (Prs—tR7%Z 2208 LTW
£79)o

Deprecated since version 3.3, will be removed in version 3.12: &\ 2 & 4 LD Unicode API ®—%B
72 DT. PyUnicode_GET_LENGTH() ZfHHT 2 X 5ITBITL T X W,

PyObject* PyUnicode_FromObject (PyObject *obj)
Return value: New reference. Unicode DY TR A T DA VAR ¥ X% RBIRGEIIAYD Unicode
ATV MZab—L%7d, obj B (F7 X4 FTIERW) BRZAYID Unicode 773 =2 Motk
BEE. SRAVY 2 1 OWPLAESRERLET,

Unicode R Z D% 7 X4 FLIANDA 7Y = 7 +Tld TypeError 25| EiEZ XNF T,
O7—)LVI>d—F1>%

HfEon sy — N2y a—F4 Y3 FRL—FT 4 VIV AT LADTFRA M e Fa—RT 301275,

PyObject* PyUnicode_DecodeLocaleAndSize (const char *str, Py_ssize_t len, const char *er-

TOTS)
Return value: New reference. Decode a string from UTF-8 on Android and VxWorks, or from

the current locale encoding on other platforms. The supported error handlers are "strict" and
"surrogateescape" (PEP 383). The decoder uses "strict" error handler if errors is NULL. str

must end with a null character but cannot contain embedded null characters.

PyUnicode_DecodeFSDefaultAndSize() %{#io T (Python OEBIFICHARATNZ Ry — LTV
a—7 4 7 D) Py_FileSystemDefaultEncoding OXFF|%7a—RFL %3,

Z ORI Python @ UTF-8 £— FEHEHEL F T,
BE:

Py_DecodeLocale () FA%K,
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N—Y a ¥ 3.3 TEM.

N—Ya¥ 37 TEAHE: ZoOBEIE Android MATEBREOR Sy — VL zva—FT 4 v 7%
surrogateescape L7 — NY R I TS5 K512 D % L%, MUATIE. Py_DecodeLocale() ¥
surrogateescape CTffibil, HEDR T — LTy a—F 4 V7 strict THEOATOVE Lz,

PyObject* PyUnicode_DecodeLocale(const char *str, const char *errors)

Return value: New reference. PyUnicode_DecodeLocaleAndSize() &l T % 43, strlen() %
o TFHORSZFAALET,

N— 3 v 3.3 TEM.

PyObject* PyUnicode_EncodeLocale(PyObject *unicode, const char *errors)

Return value: New reference. Encode a Unicode object to UTF-8 on Android and VxWorks, or
to the current locale encoding on other platforms. The supported error handlers are "strict"
and "surrogateescape" (PEP 383). The encoder uses "strict" error handler if errors is NULL.

Return a bytes object. unicode cannot contain embedded null characters.

PyUnicode_EncodeFSDefault () %~ T (Python OEERFICFHAAETN IOy — LTy a—F 4
> 7'®) Py_FileSystemDefaultEncoding O XFHINTYa—FLE T,

Z OBEUE Python @ UTF-8 £— RZMEHL £75,
B

Py_EncodeLocale() FA%K,

N—a v 3.3 THEM.

N—=Tay 37 TEHE: ZoBEIX Androd MUATEHREDOR =V a—F 4 V7%
surrogateescape L7 — Y K7 TS5 k512D ¥ L7, MUATIE. Py_EncodelLocale() 73
surrogateescape Cffibil, HEOR T — LTy a—7F 4 Y73 strict THEOATWVWE L7z,

T77AIWNORTFLIYA—FTa4 >0

7 7 ANVBPMOBRBE X FHN DLy a— K7 a— F%2175121d. Py_FileSystemDefaultEncoding % T
Ya—7 4 »Ze LTV, Py_FileSystemDefaultEncodeErrors # TJ —NY RS LTS5 NETT
(PEP 383 BXU PEP 529), 58O #ITHICT 7 4 V4% bytes ICT>ra— FF312id, "0&" a2~
N—=ZR—=%ff\\, PyUnicode_ FSConverter() ZZHEAE Y L TEINRZTT:

int PyUnicode_FSConverter (PyObject™ obj, void* result)

ParseTuple 22 > N— & —: PyUnicode_EncodeFSDefault () Zffivy - EIEDH 5\ IE os.PathLike
AR =T 2 —REBLTHIE L - stt 7Y 227 M % bytes NT>I— FLET; bytes 47
V7 VIZEDEEMNEINET, result & PyBytesObject* TRIFIIR ST, HbhkliikoT
L EIIBEREINRITUIRD E8 A

N—a v 3.1 Tl

N—a v 3.6 TEH: path-like object #ZFANDZ KDk LT,
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SIBMOMIXBEMAICT 740 H% str IT7 3 — FF 51T "0&" 3 ¥ N —X—%&fw,
PyUnicode_FSDecoder () ZZHBI e L THETON I WTT:

int PyUnicode_FSDecoder (PyObject® obj, void* result)

ParseTuple 2 > N—%& —: PyUnicode_DecodeFSDefaultAndSize() &\ — EHENDH 5 WIZMHHE
fIZ os.PathLike f ¥ X —7 = —AZBLTHIR L7 - bytes A 7Y % str NT>Ya— KL
73, bytes A7V 27 MIZOEEMNEINE T, result & PyUnicodeObject* TRIFIUIRS T,
b Bol b SRR N FUILD $HA,

N—a v 3.2 TEM.

N—= a ¥ 3.6 TEH: path-like object BT AND X DHIZiDFE LT,

PyObject* PyUnicode_DecodeFSDefaultAndSize (const char *s, Py ssize t size)

Return value: New reference. Py_FileSystemDefaultEncoding e
Py_FileSystemDefaultEncodeErrors T 7 — Y FJZ2ffiv, XFF|Z27a—-FLET,

Py_FileSystemDefaultEncoding R EINTWVWARWERIF, vr—lzrya—74 YJIELRE
ENET,

Py_FileSystemDefaultEncoding XEBIFfIcu r— x> a—7 4 v 7 THbah,. 2Dl
BEETEERA, BIfEORS — VT ra—F 4 VI TXFEIN 2T a— FT20END 3HEE
PyUnicode_DecodeLocaleAndSize() %o T ZE W,

BE:
Py_DecodeLocale() FA%K,

N—3 3 v 3.6 TEH: Py_FileSystemDefaultEncodeErrors T — Y RS %25 X51ckh F
L7,

PyObject* PyUnicode_DecodeFSDefault (const char *s)

Return value: New reference. Py_FileSystemDefaultEncoding &
Py_FileSystemDefaultEncodeErrors T 7 — Y F 7 2w\, null KX FH %2 Fa—F L
9,

Py_FileSystemDefaultEncoding X E I N TVWAWEAFIEZ, vy —LTrya—F 4 Y ICELR
SNET,

XFEHNDEEID T > TWBEEE, PyUnicode_DecodeFSDefaultAndSize () Zffio T 72& W,

N— a3 3.6 TEH: Py_FileSystemDefaultEncodeErrors =7 — Y FI%2F5 X351k &
L7z

PyObject* PyUnicode_EncodeFSDefault (PyObject *unicode)

Return value: New reference. Py_FileSystemDefaultEncoding T — N> K5 T Unicode * 7
Yz 2 M% Py_FileSystemDefaultEncoding IZT> 23— K L. bytes ZIRL £, iRXN 3 bytes
A7 MEnull N FEBEATVSE2S LKW I EIZERLTLIZE W,

Py_FileSystemDefaultEncoding AREINTWARWEEIE, By — LT rya—74 Y JIZELR
ENET,
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Py_FileSystemDefaultEncoding FEEIFIcn r — LT a—7 1 ¥ 7 THilfb . ZhDIBEZ
ZHTEIVA, HEOR TS — LI ya—F 4 Y TNFIN Ly a— RT3 20END 5553,
PyUnicode_EncodeLocale() o T 7Z& W,

BE:
Py_EncodeLocale () BA%,
N— a ¥ 3.2 TEM.

N—Y a3 3.6 TEH: Py_FileSystemDefaultEncodeErrors =7 — "V FI%2F5 X351k D &
L7z

wchar_t H7R—k

wchar_t ZH%R—1+52577 v b7 4 —LTOD wchar_t $H—}:

PyObject* PyUnicode_FromWideChar (const wchar_t *w, Py_ssize_t size)
Return value: New reference. size @ wchar_t »Nv 7 7 w 2*5 Unicode & 7Y =7 M 2AERL F
F, size £ LT -1 ZEFT I LT, weslen ZHVWHE TR ZEAE LRI R 60V & 2BBUCHE
RLET, KT 5L NULL 238 L £35

Py_ ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *w, Py_ ssize_t size)
Unicode 7Y =27 FODHNE% wchar_t Ny 77 w A —L %3, mKAKT size D wchar_t X
¥ (REO null BEEFZRNT) a—L %3, I —L7% wchar_t XFDEBEZELET, =
7 —DFFZE -1 ZIRL 3, wehar_t XFFE null #IEE N TV AREHED. SNTVWRWEEDH
hEd, BEROMOCHE LMOEBERLET, 77V 75— a YORBEIZILEU T wchar_t XF4% null #3456 L
TLEIWV, T, FRD wchar_tx XFHNUIXFHNDORHFICD null LFEPEENTVWDE I LD
D, 72nTwo C BT, 20X 57XFINIYIDEEDHNTLE S ZEIERL TSN,

wchar_t* PyUnicode_AsWideCharString (PyObject *unicode, Py_ssize_t *size)
Convert the Unicode object to a wide character string. The output string always ends with a
null character. If size is not NULL, write the number of wide characters (excluding the trailing
null termination character) into *size. Note that the resulting wchar_t string might contain null
characters, which would cause the string to be truncated when used with most C functions. If size

is NULL and the wchar_t* string contains null characters a ValueError is raised.

Returns a buffer allocated by PyMem_Alloc() (use PyMem Free() to free it) on success. On error,

returns NULL and *size is undefined. Raises a MemoryError if memory allocation is failed.
N— a v 3.2 THEM.

N— a3 3.7 TEHE: size D NULL 5D wchar_t* XFH|H null XF% & A TWHE, ValueError
PEHLETD,
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#8AiA# codec (built-in codec)

Python (2%, MEHEEZED 3729012 C TEHEDI Nz codec A THY FF, ZNSLTD codec 1FLLT
DN L TEENHATE T,

LITF®D APl %L M, encoding & errors £\WH ZOD5IEL D ET, ZhHDNRT X =K%, HAAA
DXFHNAYRA NI 7R THD str) ITBIFLEZUDAATA-REFLEREFRD ET,

encoding % NULL IC$ 2, 774N 2y a—74 Y7 TH5 ASCIH #FVET, 774 VAT LI
FTHEBOMLII LTI, 77 A NMRINT 22 a—F 41 2272 LT PyUnicode_FSConverter() Zffib
REHD A, THUINEBTER Py_FileSystemDefaultEncoding AL TWE T, ZDERITHA
HLUEHOZRE LTilbRIER D $8A: ZOEKIE. D2 RT 2T K o TIEHNZSCFIN T 2 R A
YRTHoY, FRADI AT LATE, (77 VT —a rh setlocale WAL TR W) Ebozh b
LET,

errors TIEET 27 — LB £ /-, NULL 2 ETEE T, NULL 246ET 2 &, codec TERINTWL
27740 MLIBEOFHAEPEKLEST, 2 TOHARAA codec T, T 7 4L DT ML "strict”
(ValueError 2§ 3) ko TWVWET,

% D codec EETRBEDA VX T 2 —A %o TWVWET, D codec DFHFATIX, FHBHZEHEICT 27>
DI TONHDA VEZ 72— R DB WEIFZHAL TVET,

A codec

LBURIEIA codec @ API T3

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

char *errors)
Return value: New reference. size N4 bDT Y a— FINZNFH| s #7572 — F LT Unicode &7

Pl bEAERLET, encoding & errors &, fHAABBE str() ORBD T X =& L [F UEK
PRLEES, T3 codec DMFEIE, Python @ codec LY R bV o T TWE T, codec 234
Rk L7285 NULL 2R L ¥5,

PyObject* PyUnicode_AsEncodedString (PyObject *umicode, const char *encoding, const

char *errors)
Return value: New reference. Unicode 7Y =7 bExT>a—F L., ZDEE% Python ® bytes

FT7O27 P LTRLET, encoding B XU errors 1 Unicode D encode() XV v KI5 X 3%
FHDNRIA—REFAUEKREZEESLE3, HHT % codec DIZIZ. Python ® codec LY R MV %
fifio TITVWE T, codec I ZIE L7HEITIE NULL 23R L £3,

PyObject* PyUnicode_Encode (const Py UNICODE *s, Py_ssize_t size, const char *encoding,

const char *errors)
Return value: New reference. size THEE XNz % A XD Py UNICODE Ny 77 s ®L>aA—FKL

7z Python @ bytes 7Y =2 b #IRL £3, encoding B XU errors & Unicode D encode() X
Yy RICHEZBEZDRRIA—R B LEKEZRD T, AT 2 codec DFiFRIZ, Python @ codec
LIYZA MY %Mo TITWE T, codec DMFIFZEH L 725HE12IE NULL 23R L £55

Deprecated since version 3.3, will be removed in version 3.11: WA & 4 )LD Py_UNICODE API @
—HBCT9; PyUnicode_AsEncodedString () ZMH T2 X5 ITBITL T ZE W,
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UTF-8 Codecs

MU NZ UTF-8 codec ® API T3

PyObject* PyUnicode_DecodeUTF8 (const char *s, Py_ssize_ t size, const char *errors)

Return value: New reference. UTF-8 TTY a— KXz size N4 b DXFF| s 5 Unicode 7+ 7
Tz MeEM LU E T, codec MBS IR L EITIE NULL 2R L %95

PyObject* PyUnicode_DecodeUTF8Stateful (const char *s, Py_ssize_t size, const char *errors,

Py_ssize_t *consumed)
Return value: New reference. consumed %3 NULL D¥38 . PyUnicode_DecodeUTFS() XA k512

BIEL £ 3, consumed 75 NULL TRWEA, PyUnicode_DecodeUTF8Stateful () EREDRTER
UTF-8 N M2 T - AR LERFA, ZTNHDANAL MIETFTa—- X3, 7a— FEhkA
M&E consumed 1R L F 5,

PyObject* PyUnicode_AsUTF8String(PyObject *unicode)

Return value: New reference. UTF-8 T Unicode 7Y =7 b%Z x> a—FL, #EHR%Z Python N
A MATY 27 b LTRLE T, =5 — I "strict” T, codec DAL 2% LSGEICIE
NULL 2B L £73,

const char® PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize t *size)

Unicode # 7Y =2 + % UTF-8 TZYa—RFLEbDADKA Y XZZEL, Tra— FIhiREP
KTOHA X (NA MHAL) & size IHAL FF, size 51803 NULL THHWEEA; ZOHETT A
RIS NERT A, BENEZ ANy 7 7120E null 3= FRAL Y I2H 205 0CHbLT. i
null N4 FAREEHAMEI N TOET (2R size KIFBIESNEEA)

I =R EGEE, NULL 2R L. FIAZERE L. size I DL £ A

Z OBEUZE. Unicode A 7Y 227 FOXFH D UTF-8 RIHFEREF v v al, ZRALBEORUOH L
TRREICAY 77 ANDRA VEXZERLET, UK LAY 7 > 2T 25T EH D THA,

N—a v 3.3 TEM.

N—Tay 3.7 TEH: RYEDORMN char * TIE7 < const char * 1272 H F L7=,

const char* PyUnicode_AsUTF8(PyObject *unicode)

PyUnicode_AsUTF8AndSize() LIXIZM U TTH, I A4 XML XE A
N— a v 3.3 TEMm.

N— gy 3.7 TEH: IRDEDHD char * TlX7 < const char *x IZDH F L7,

PyObject* PyUnicode_EncodeUTF8(const Py UNICODE *s, Py_ ssize_t size, const char *errors)

Return value: New reference. 5.2 5z 4 XD Py UNICODE v 7 7 s % UTF-8 TZ>a—FR
LT, Python @ bytes 7> =2 + ¥ LTRL X3, codec MBStz HAEZE- L Z1E NULL 2R L
S

Deprecated since version 3.3, will be removed in version 3.11: H W R X £ LD
Py _UNICODE API @ —#T3; PyUnicode_AsUTF8String(), PyUnicode_AsUTF8AndSize(),
PyUnicode_AsEncodedString () DWINLZMHT 2 X2 ITBITL T ZE W,
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UTF-32 Codecs

MUNZ UTF-32 codec API T3

PyObject* PyUnicode_DecodeUTF32(const char *s, Py_ssize t size, const char *errors, int *by-

teorder)
Return value: New reference. UTF-32 TL Y a— RENTzNy 7 7 XFFID S size XA b T a—

R L. Unicode # 7Y =2 b L TRLE T, errors 1& (NULL TRWRS) TI7—"Y R ZHEELF
T 7T 7 AN M Tstrict” TS,

byteorder 7% NULL THRWHK, 7a—XF5Z 6NN, b A=K —T7a— FEHBLET,

*byteorder == -1: little endian
*byteorder == 0: mnative order
*byteorder == 1: big endian

*byteorder 25 0 T, ANNT—XDEAID 4 XA bHS byte order mark (BOM) 2 51F, 7a—XKik
ZDONA A=K =12 E 2, BOM 3FEHR D Unicode XFHNZa ¥ —INEH A, *byteorder
M -1 F7213 1 2o, 2T byte order mark X Jicav—xh 3,

TaA—RKBET Lk, ANT—ROEENIRIZRRTDONAS, b A=K —% *byteorder 12 v b L
3

byteorder »% NULL D ¥ %, codec & native order £ — FTHIHBL 3,

codec DAL B FAE X/ =13 NULL ZIRL £ 3,

PyObject* PyUnicode_DecodeUTF32Stateful (const char *s, Py ssize t size, const char *errors,

int *byteorder, Py_ssize t *consumed)
Return value: New reference. consumed 5 NULL D & ¥, PyUnicode_DecodeUTF32() R &5

WCIRZEENE T, consumed 25 NULL THRWE X, PyUnicode_DecodeUTF32Stateful () X REDAH
SERM (4 TEYUhBRWREZ DAL MR D) UTF-32 N4 Mk —2 LTHIRVWEREA, KB
DARFEEZANL PINET a— RENT, Ta— FEN=A MDY consumed IR E T,

PyObject* PyUnicode_AsUTF32String (PyObject *unicode)

Return value: New reference. 24 7 4 734 b+ —&X—T UTF-32 =>a—7 1 ¥ 7 &Nz Python
NA PXFFN R L ET, XFINIHIC BOM v =2 THED 3, 77— K71 strict” T,
codec 23IF 2 A X B7- ¢ i NULL 2R L £,

PyObject* PyUnicode_EncodeUTF32(const Py UNICODE *s, Py_ssize_t size, const char *er-

rors, int byteorder)
Return value: New reference. s @ Unicode 7—%% UTF-32 i2=>a—F L. ZDfE% Python O

bytes 7Y =7 MIHMLTELET., HARUTDOANL b A —X—Tito THPNET:

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
1:

byteorder == big endian

byteorder 25 0 ® & &, HJISCFFNEHE I1C Unicode BOM ~v—2 (U+FEFF) T b 3, 20l
D2 ODE— FTIE, JHEHIC BOM ~— 23S EHA,
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If Py_UNICODE_WIDE is not defined, surrogate pairs will be output as a single code point.
codec 2MFIAN % R X B2 & =i NULL 2R L £3,

Deprecated since version 3.3, will be removed in version 3.11: &f\WA X A )LD Py_UNICODE API O
—H#TF; PyUnicode_AsUTF32String () %7213 PyUnicode_AsEncodedString() ZHHT 2 K5
WKBATLTL ZE W,

UTF-16 Codecs

MU NZ UTF-16 codec ® API T3

PyObject* PyUnicode_DecodeUTF16 (const char *s, Py ssize_t size, const char *errors, int *by-

teorder)
Return value: New reference. UTF-16 T a— FX NNy T 7 s 5 size N ME2FT7Fa—F

LT, #3R% Unicode # 72 =2 bTIRLET, errors i& (NULL THRWES) =7 — WA EE ER
Lij—o 5}7 i ]\'fﬁéi ”Strict” VC\\TO

byteorder 7% NULL THRWHK, 73 —XFE5Z6N/IN, b A —X—T7a— FEHBLET,

*byteorder == -1: little endian
*byteorder == 0: mnative order
*byteorder == 1: big endian

*byteorder 7% 0 T. ANNT =X DK 2 A M 2INA b A—K—<—72 (BOM) Zo7BGE, 7a—
ZX BOM /RN bA =X =1ZYIDFZ,. 2D BOM 2R D Unicode XFHNZav—L 4
Ao *byteorder 2% -1 20 1 125 7BE. TRTO BOM 3N av—XhET (HITIE \ufeft
2 \ufffe DELELDITHRBTL X D)o

FaA—RFRPET LK ANTF—ROEIFIREFREETDOANAL b F—&F—% *byteorder 12y b L
%7,

byteorder »% NULL ® ¥ %, codec & native order =— FTHIEL 3,
codec DI EFAE X B2 L ZiX NULL 2R L £755

PyObject® PyUnicode_DecodeUTF16Stateful (const char *s, Py_ssize t size, const char *errors,

int *byteorder, Py_ssize_t *consumed)
Return value: New reference. consumed 25 NULL D&, PyUnicode_DecodeUTF16() [EL &5

WEITEL £ 3, consumed 7% NULL TRWIE. PyUnicode_DecodeUTF16Stateful () I3 REDTTE
272 UTF-16 N4 Ml (FBEO AL Milegdldiyar —bR7) 227 - AR LERA.,
NHEDANAL MNZTFTa—FEINT, Ta— P g MZE consumed IZIRLF T,

PyObject* PyUnicode_AsUTF16String (PyObject *unicode)
Return value: New reference. 24 7 4 734 b+ —&X—T UTF-16 =>a—7 1 ¥ 27 &z Python
NA PXFHN R L ET, XFHNEIFHIC BOM v =2 THED E3, 77— FF1d strict” TI,
codec DMFIANZFEAE X BTz L ZiX NULL 2R L £,

PyObject* PyUnicode_EncodeUTF16 (const Py UNICODE *s, Py_ssize t size, const char *er-

rors, int byteorder)
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Return value: New reference. s @ Unicode 7—%% UTF-16 iI2=>a—F L. ZDfE% Python O
bytes 7Y =7 ML TRLET, HINZUTDOANL b =KX= o TEIPNF T

byteorder == -1: little endian

byteorder == 0: native byte order (writes a BOM mark)
1:

byteorder == big endian

byteorder 25 0 ® ¥ &, HIISCFHNEH IC Unicode BOM ~v—2 (U+FEFF) T h £3, 20l
HD 2 ODE— RTlE, HEHIZ BOM ~—Z X3 EgE A,

If Py_UNICODE_WIDE is defined, a single Py_UNICODE value may get represented as a surrogate pair.
If it is not defined, each Py_UNICODE values is interpreted as a UCS-2 character.

codec DMfiAN B FAE XL ZiE NULL 2R L 5,

Deprecated since version 3.3, will be removed in version 3.11: Ff\WRA X A )LD Py_UNICODE API D
—E8TF; PyUnicode_AsUTF16String() E£7:21d PyUnicode_AsEncodedString() Z{EH$ 2 k5
WIHATLTLEE W,

UTF-7 Codecs

LURIE UTF-7 codec ® API T3

PyObject* PyUnicode_DecodeUTFT7 (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. UTF-7 TL > a— K&EN7 size N4 bDXFH| s T a—RLT
Unicode 7Y =7 + Z1EH L £ 5, codec D3It % FE X B/ X NULL ZiRL %3,

PyObject* PyUnicode_DecodeUTF7Stateful (const char *s, Py ssize t size, const char *errors,

Py_ssize_t *consumed)
Return value: New reference. consumed 7% NULL @D & &, PyUnicode_DecodeUTF7() &AL X 51

FEL £ 3, consumed 75 NULL ThRWE B, RKEDARTELY UTF-7 base-64 #in%2ro—r LEH
Ao REERERDT DAL FNET a— FEFTIZ, 73— F LA MR consumed ITHIL F5,

PyObject* PyUnicode_EncodeUTF7 (const Py UNICODE *s, Py_ssize_t size, int base64SetO,

int base6 WhiteSpace, const char *errors)
Return value: New reference. 5% &7z 4 XD Py UNICODE Ny 7 7% UTF-7 TZ>a—FL

T, Python @ bytes #7227 b L TRL ¥, codec IFZHEX /L 21d NULL ZiRL
S

base64SetO BB THRWVWE X, "Set O” XF (MOHZE XA D RAIRBHERE FHl- R WAHIR) &
base-64 T>a— F L %3, base64 WhiteSpace ¥ O Tlh\\y &, EHXF% base-64 T>a— KL
%3, Python @ "utf-7" codec Tl&, WA & bELRICREZINTVET,

Deprecated since version 3.3, will be removed in version 3.11: &f\WA X A )LD Py_UNICODE API O
—H8CT9; PyUnicode_AsEncodedString () T2 X5 1TBITLTLIEE W,
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Unicode-Escape Codecs

LLTRiX "Unicode Escape” codec @ API TF:

PyObject* PyUnicode_DecodeUnicodeEscape (const char *s, Py_ ssize_t size, const char *errors)
Return value: New reference. Unicode-Escape TT ¥ a— F &Nz size XA N DXFH| s 25
Unicode 7Y =7 M 24K L ET, codec 23SV ZE M L5E1CIE NULL iR L ¥ 3,

PyObject* PyUnicode_AsUnicodeEscapeString(PyObject *unicode)
Return value: New reference. Unicode-Escape % ffi\™ Unicode 7Y =7 b2 x> a—F L., R
% bytes #7227 b LTRLES, =7 —MHIX "strict” TT, codec 235 %X H L7 HEIC
& NULL 23R L £7,

PyObject* PyUnicode_EncodeUnicodeEscape (const Py UNICODE *s, Py_ssize_t size)
Return value: New reference. Unicode-Escape Zfifi\vy size THHE N7z KX %D Py_UNICODE Bl
Ny 77%T>a—FL, bytes #7222 MZLTRLZET, codec 23FA &% L 7235E121E NULL
ZIRLET,

Deprecated since version 3.3, will be removed in version 3.11: Ff\WRA X A )LD Py_UNICODE API D
—#BT 3, PyUnicode_AsUnicodeEscapeString () Z{HHT 2 X5 ITBITL T & W,

Raw-Unicode-Escape Codecs

BURZ "Raw Unicode Escape” codec ® API T3

PyObject* PyUnicode_DecodeRawUnicodeEscape (const char *s, Py_ssize_t size, const char *er-

TOTS)
Return value: New reference. Raw-Unicode-Escape TTL Y 32— F {17z size N4 b DXFEF| s 205

Unicode 7Y =227 F 24K L £ 3, codec D3I EEH L7Z5HE121E NULL 23R L £3,

PyObject* PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)
Return value: New reference. Raw-Unicode-Escape #ffi\y Unicode A 7Y =2 b2 x> a— KL,
FER%E bytes 7Y 27 b L GRLE S, =7 —HIE "strict” T3, codec 23442 L7235
EI2WE NULL 23R L ¥ 35,

PyObject* PyUnicode_EncodeRawUnicodeEscape(const Py UNICODE *s, Py_ssize t size)
Return value: New reference. Raw-Unicode-Escape % fi\y size THEINT-RX 2’
Py_UNICODE ®INw» 7 7% T >a—FRL, bytess A 7Y 27 MTLTIRLET, codec 34} % 1%
L 723%5E121d NULL 238 L %3,

Deprecated since version 3.3, will be removed in version 3.11: WA X £ )LD Py_UNICODE API @
—#T9; PyUnicode_AsRawUnicodeEscapeString () %£7z1% PyUnicode_AsEncodedString() %
HFHT2 EX5TBITL TSN,
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Latin-1 Codecs

MRiZ Latin-1 codec @ API T3 Latin-1 1%, Unicode FEDOEFID 256 EICHIG L., T2 a— FEHZIE
D 256 EZ U EZELET,

PyObject* PyUnicode_DecodeLatinl (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. Latin-1 TT ¥ 23— F &7z size N4 b DXFEF s 2»5 Unicode F
TV b RERLE T, codec IS EIEH L7 EITIE NULL 2B L %5,

PyObject* PyUnicode_AsLatiniString(PyObject *unicode)
Return value: New reference. Latin-1 T Unicode & 7Y =2 b2 x> a—F L, #iR% Python
bytes 7 7=z v LTIRLET, =7 —MEIL "strict” TF, codec 23S 2 EH L7=HEICE
NULL ZiRL £9,

PyObject* PyUnicode_EncodeLatinl(const Py UNICODE *s, Py_ssize t size, const char *er-

rOTS)
Return value: New reference. size THRE S NT=R S ZHpD Py_UNICODE BN v 7 7 % Latin-1 TT

> a—F L. Python bytes 7Y =27 MZLUTRL %3, codec 2354 &% L72HE1C1E NULL %
BRLUET,

Deprecated since version 3.3, will be removed in version 3.11: /WA X 4 )LD Py_UNICODE API @
—E8CF; PyUnicode_AsLatiniString () ¥£7:1% PyUnicode_AsEncodedString() ZfEHAT 2 X5
AT L T E W,

ASCII Codecs

PUFIE ASCII codec @ APIT3, 7€y FD ASCIH 77— &7 %2ZMLET, 2offioa—FEz 77—
ZhE9,

PyObject* PyUnicode_DecodeASCII(const char *s, Py ssize t size, const char *errors)
Return value: New reference. ASCII T a— K&z size N4 s DXXFH| s 725 Unicode * 7
Pzl bPRERLET, codec IS EIEH L7 EICIE NULL 2R L3,

PyObject* PyUnicode_AsASCIIString (PyObject *unicode)
Return value: New reference. ASCII T Unicode 7Y =2 &> a— KL, fR% Python bytes
FT7Y2 7 e LTGRLET, 57— "strict” TT . codec 23542 3% H L 72355121 NULL %
BLET,

PyObject* PyUnicode_EncodeASCII(const Py UNICODE *s, Py ssize t size, const char *er-

TOTS)
Return value: New reference. size THEIN/R S 2D Py_UNICODE BNy 7 7 % ASCII T
> a—F L. Python bytes # 7Y =2 ML TRL % T, codec 23MIs4EEH L72HE1C1E NULL %
RLUET,

Deprecated since version 3.3, will be removed in version 3.11: &f\WRA X A )LD Py_UNICODE API O
—8T3; PyUnicode_AsASCIIString() E7z1% PyUnicode_AsEncodedString() %R T2 X >
WBATL T EE W,
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Character Map Codecs

2D codec &, Z < DF4 7% codec 22T 2BRCHDN D &5 HTHIA codec TF (PR, encodings
X =TI Ao TV BIEHE codecs DIFEALIE. ZD codec 2o TWVWET), ZD codec lF. XFDT
Ya—FR7Fa— NG RZENE T, RSN MERDOA T =7 M __getitem__ O vy ¥ 7 A
VR=T7 =RV R=F LTORFIUIRD FRA; HFECY—F VARZITHELTVET,

LITRE mapping codec @ API T3

PyObject* PyUnicode_DecodeCharmap (const char *data, Py_ssize_t size, PyObject *mapping,

const char *errors)
Return value: New reference. 5-2 537z mapping 73 = 7 N effio T, size N{ FDTYa— R

INF=NFH| s #Fa— F LT Unicode A7 =27 b ZERL FT, codec DN EREZI RS- &
¥ NULL 23R L ¥,

If mapping is NULL, Latin-1 decoding will be applied. Else mapping must map bytes ordinals
(integers in the range from 0 to 255) to Unicode strings, integers (which are then interpreted as
Unicode ordinals) or None. Unmapped data bytes -- ones which cause a LookupError, as well
as ones which get mapped to None, OxFFFE or '\ufffe', are treated as undefined mappings and

cause an error.

PyObject* PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)
Return value: New reference. Unicode + 7Y =2 + % mapping WIEESINA TP 27 b &ffo
TxYa—NRL., #R%Z bytes #7227 b L TGRLE S, =7 —MHIE "strict” TT, codec B3
AR U7 5E802id NULL 2R L £9

The mapping object must map Unicode ordinal integers to bytes objects, integers in the range
from 0 to 255 or None. Unmapped character ordinals (ones which cause a LookupError) as well

as mapped to None are treated as "undefined mapping” and cause an error.

PyObject* PyUnicode_EncodeCharmap(const Py UNICODE *s, Py _ssize t size, PyOb-

ject *mapping, const char *errors)
Return value: New reference. Encode the Py_UNICODE buffer of the given size using the given

mapping object and return the result as a bytes object. Return NULL if an exception was raised
by the codec.

Deprecated since version 3.3, will be removed in version 3.11: &\WA X A )LD Py_UNICODE API O
—#TF; PyUnicode_AsCharmapString () ¥721& PyUnicode_AsEncodedString() Z{HH T 3 X
IITEITLTLEE W,

LUR® codec API 1% Unicode 7*5 Unicode NDXISHfIF 21T 5 8% b DT,

PyObject* PyUnicode_Translate (PyObject *str, PyObject *table, const char *errors)
Return value: New reference. XFHNIXFEXIEER table %A L TE# L, £2#4EE % Unicode A
TV P TIRLES, codec 23IAb 2 51T L 72358124 NULL 23R L %9,

XfIG&R . Unicode 8% R 3 EE % Unicode F#iz £ TR £ 7213 None (ZDXFZHIFRT %) 1<
HGAT 2R D £8 A

MRV T Z2REDH DAY v FiF __getitem__ () A VX T 2 —RAFYTT; o T, FEL
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= AMEEoTH S TLEEL 5, MO 21T o TWiRw (LookupError 2 25 & 5 7)
NFEFBICH LTI, ERIIfTHS . ZoxFavr—LE7,

errors 1% codecs THEMFONZ2DEFUEKERE T, errors I NULL ICLTd LK, F7 4L+
o —NEOMERAEEKRL X,

PyObject* PyUnicode_TranslateCharmap(const Py UNICODE *s, Py_ssize_t size, PyOb-

ject *mapping, const char *errors)
Return value: New reference. Translate a Py UNICODE buffer of the given size by applying a

character mapping table to it and return the resulting Unicode object. Return NULL when an

exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: &f\WRA X A )LD Py_UNICODE API O
—HRTF; PyUnicode_Translate(). ¥721& RE®D codec X—2ZAD API ZHHT 2 X 51TBITLT
(SE-J AN

Windows FH®D MBCS codec

LURE MBCS codec @ API TF, Z® codec [FHED & 25, Windows L2 THMATE, iDL
¥ Win32 MBCS Z#u# (Win32 MBCS converter) Zffio TWE 3, MBCS (£7:1& DBCS) &> a—
FARXOFEH (class) ZRIEFET, B~z a—-FARAZRTOITRRVOTERL T X W, FIH
EhpTra— FAR (target encoding) 13, codec ZEHEFEHTVWE <>V EDA—FRETERSIA T
S

PyObject* PyUnicode_DecodeMBCS (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. MBCS T Y 2 — R &7z size N4 b DXFF| s 5»5 Unicode * 7
Yz b RAERLET, codec HHISEIEM L5 EITIE NULL 2B L £ 9

PyObject* PyUnicode_DecodeMBCSStateful (const char *s, Py ssize t size, const char *errors,

Py_ssize_t *consumed)
Return value: New reference. consumed % NULL @ ¥ ¥, PyUnicode_DecodeMBCS() ¥ [F] UEIfE%

L% ¥, consumed 75 NULL T\ ¥ %, PyUnicode_DecodeMBCSStateful () XX FHIDHRKRIZH %
RLFNAL FXFDHIFEANAL b T a— FE3, consumed 12732 — R L7724 FERHL T,

PyObject™ PyUnicode_AsMBCSString(PyObject *unicode)
Return value: New reference. MBCS T Unicode & 7Y =7 bZxT>»a—FL. #HR%Z Python N
ANIA T2 b L GRLES, =7 —HIZ "strict” T3, codec 23N 2 X LIGEICIE
NULL ZiRL %£9,

PyObject* PyUnicode_EncodeCodePage (int code page, PyObject *unicode, const char *errors)
Return value: New reference. 8 SN 722 — FR—=I % Unicode 7 7Y =7 b2 a— KL,
Python bytes 7Y =7 M 2R L E T, codec 23V 2% L7235E121E NULL 23R L %9, CP_ACP
= FR=IZV MBCS =Y a—XZEIR LT X0,

N— ar 3.3 TEM.

PyObject* PyUnicode_EncodeMBCS (const Py UNICODE *s, Py_ ssize_t size, const char *errors)
Return value: New reference. size THRESINI-E X %HD Py_UNICODE TNv 7 7% MBCS Tx
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¥ a—F L, Python bytes # 7Y =27 MZLUTERLET, codec HIF 2k L7512 NULL %
KLUET,

Deprecated since version 3.3, will be removed in version 4.0: HWwRZX A LD
Py_UNICODE API ® — BT 3; PyUnicode_AsMBCSString(), PyUnicode_EncodeCodePage(),
PyUnicode_AsEncodedString () DWINLZMHT 2 X5 ITBITL T ZE W,

XYy kreZXOv k

XYy RELTROY B (slot function)

IR @ API & Unicode 4 7Y =7 b BXOXXFHNZ ANTED (HATIE, EH5dXFHERILLTVE
F). BAWKISL T Unicode * 7Y = 7 b pBEFUE IR THERER > TV E T,

IS DBEBIEE T, BINBFAELZGEICIE NULL 7201k -1 2 RLE T,

PyObject* PyUnicode_Concat (PyObject *left, PyObject *right)
Return value: New reference. D DX FH|&#HEE LT, Hi7=72 Unicode XFHEHEMRL 5,

PyObject* PyUnicode_Split (PyObject *s, PyObject *sep, Py_ssize_t mazsplit)
Return value: New reference. Unicode XFF|D VY R b % 7E|L T, Unicode XFHH» 545U R b
BIRLE T, sep 73 NULL DE, 2 TOZEAXNFE2H > THEIZITVWET, ZhoGE, IBEX
NIXFE2 o THHNEITOE T, KT mazsplit 8FE TOREZITVE T, mazsplit DB SIX57
HBUCHIRZ T FH A DEFERDO VY X FICIEDEILFIEEAZTE A,

PyObject* PyUnicode_Splitlines (PyObject *s, int keepend)
Return value: New reference. Unicode X FH| % AT FTX YD, Unicode XFHM 5% %1 A b
ZRLET, CRLF Z—EOBATXF L AR LET, keepend 25 0 DFE, HEFERD U A b
ITNFZEDFEEA,

PyObject* PyUnicode_Join(PyObject *separator, PyObject *seq)
Return value: New reference. Y67 U7z separator TXFHN 1 5485 > —4 > R %G (join) L, #H
FEfGR % Unicode XFHITRL £9,

Py_ssize_t PyUnicode_Tailmatch(PyObject *str, PyObject *substr, Py_ssize_t start,

Py_ssize_t end, int direction)

substr 23 str[start:end] ORI (direction == -1 \FEFH—F, direction == 1 IFRKE—K) TL
v FITLEAEIT L BRL, ZRALSOBEEICIZ 0 2R LE T, =7 —RAELLKE -1 iR
S

Py_ ssize_t PyUnicode_Find (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end,

int direction)

stristart:end] HIZ substr ERMICHEBIET 25N ZRELET, ZDOL ZHESNTMEITHE
direction (direction == 1 \FMESF R, direction == -1 ZHHFAMREK) THMRLE T, B HEITK
N~y FBROD oGO 7y 7 2TS; RDE -1 13~y FHRRONLRPro7zZ 2R,
-2 137 —HFEAE L THSMERIRESINTNE 2R LE T,

Py_ ssize_t PyUnicode_FindChar (PyObject *str, Py UCS4  ch, Py_ssize_t  start,

Py_ssize_t end, int direction)
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strlstart:end] FICXF ch PEMICHEBR T 25 Z2ELET, TOL ZHRESINLMREKITIA
direction (direction == 1 \FMESFFRER, direction == -1 ZHHFAMRRK) THMRLE T, EDHEITK
W<y FRROD o TGO A 7y 72T, ROE -1 3~x vy FHRRONLRPro7Z 8 2R,
-2 137 —HFEAE L THIMERIRESI N TNE I 2R LE T,

N— g v 3.3 TEM.

N— a Y 3.7 TEH: start and end are now adjusted to behave like str[start:end].

*

Py_ssize_t PyUnicode_Count ( PyObject str, PyObject  *substr, Py_ssize_t  start,

Py_ssize_t end)
strstart:end] I substr EET S I HHETAHHERLET, =7 —NRELLEEICIE

-1 % Lij—o

PyObject* PyUnicode_Replace (PyObject  *str,  PyObject  *substr,  PyObject  *replstr,

Py_ssize_t maxcount)
Return value: New reference. str FICHIELT 2 substr ZE KT mazcount f replstr \ZEH L, &

HERTH 5 Unicode 7P 27 b ERIBLE T, mazcount == -1 12T 3 &, XFHHFICHNEZ LT
D substr ZEFL FI,

int PyUnicode_Compare (PyObject *left, PyObject *right)
ZOoDX TN EHE LT, E5IEDET L DN WGEE, EA5IBOEMOSE. L5180 HT B X
DREVWHEIINLT, Zheh -1,0,1 ZIELET,

ZOBEIE, KLz 22 -1 BRI DT, PyErr_Occurred() ZMUIH LT, =9—%2F=zv 77
NETI,

int PyUnicode_CompareWithASCIIString(PyObject *uni, const char *string)
Unicode 7Y x 7 b uni ¥ string ZEHE LT, E5IEPETIB I DN WEE, A5 B EM
DFE. ESIBBETIRE D REVEEICHN LT, Zheh -1,0,1 ZKLET, ASCII > a—
FENEXFINRI2ETONRD ROTTH, ANFINCIE ASCIL XFHZFN TV EHEIE
1SO-8859-1 & L THERL £35

CORBEHIAN A L EE A,

PyObject* PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
Return value: New reference. —-2® Unicode XFHNZHIEL T, FTOSH5D—2O%RLET:

o NULL %, BISDSFEEL - SITEL 55
o Py_True L <! Py _False %Z. IEL I TERLIHTRL £7,

e Py_NotImplemented %. left ¥ right D X5 HIINT % PyUnicode_FromObject () MR L
7o ZIWR L E9, (3 in case the type combination is unknown)

op AN SN 5 MHIZ, Py_GT, Py_GE, Py_EQ, Py_NE, Py_LT, and Py_LE ® ¥ T3,

PyObject* PyUnicode_Format (PyObject *format, PyObject *args)
Return value: New reference. ¥i7z/2XXFHNA 7 = 7 b % format BEU args »HAEM L TRL E
T, TDORXAY v Flid format % args DX 52 DT,
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int PyUnicode_Contains (PyObject *container, PyObject *element)
element 2% container WIZ® 2 AR, ZORMBIIGC TEF 3B EZIEL $9,

element \ZHEZE D Unicode XFIXHEHITERIINUIRD FXRA, =7 —DEURGEICE -1 %
BLET,

void PyUnicode_InternInPlace(PyObject **string)

S8 *string 24 > 7L — XA TIAE (intern) L9, 518Z Python Unicode XFHA 7Y =2 + %
BIRA VEEBOT7 FLATRITINERD R A, Fstring EFLWV., T TIINEEAD XTI DT
E5 25813, Fstring CZEDOXFHNEHRELET (2 LT, mOBEINLLFINLI TS 27 FOBR
AV T 7 VAL PL, TTCRINAEEADXTINA TS 227 OSBRI b4 27 Y X L
£3)e £ TRWVIGHEIE, *string 3EFEET, ZOXEFENAELES (ZLT 2RIV 2L VS
UXYPLET), (fEdt: ZRAT Y MZOWTRIRILEGA LU TRE Lz ZoBBIESRA Y >~ b
HiZ (reference-count-neutral) & X TL 2 &V ZOBBEMSI Lc&icAH 7Y = 7 bOfTEMER
FroTWa D, BZISH TN T CRTAELZR o TOWRBAar D ZDHEICRD £, )

PyObject* PyUnicode_InternFromString(const char *v)
Return value: New reference. PyUnicode_FromString() ¥ PyUnicode_InternInPlace() Z#lH
BOERSDT, WEEADFHRXXFINA TV =7 MRS Hh, FRUEZEFDOINERAD Unicode
XFHNATY =7 MITHT 27l (P ITEMDOD27) ZIRERL£T,

8.3.4 7N ATZ ¥k (tuple object)

PyTupleObject
Z D PyObject DH 7T XA 71& Python DX INATT =7 b eRHALET,

PyTypeObject PyTuple_Type
Z D PyTypeObject DA ¥ A X ¥ Al Python ® X FATERE L ¥£3; Python L A YBT3
tuple E[MILA TS =2 F T,

int PyTuple_Check ( PyObject *p)
pWRINEI TS 27 bip, RINBDYBTRA TDA VARV RATHBGECERRLET,

int PyTuple_CheckExact (PyObject *p)
PR INF T2 NT, DOXTIABDY TR TDA VAR ZATRWESICEERLES,

PyObject* PyTuple_New(Py_ssize_t len)
Return value: New reference. A X3 len Oz X INA T2 b 2RLET, KT 2L
NULL ZiRL %£9,

PyObject* PyTuple_Pack(Py_ssize t n, ...)
Return value: New reference. ¥4 X3 n O X INATI 27 b2 BRLET, KT 5L
NULL 2 RLE3, ZFNDHEEZEZEED n 8D Python A 7Y =27 F 24T C 518k b 7,
PyTuple_Pack(2, a, b) (& Py_BuildValue("(00)", a, b) AU T3,

Py_ ssize_t PyTuple_Size (PyObject *p)
RINFTY 27 bADRA X258 D, ZOXRTILVOYF A XZIBRLET,
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Py_ ssize_t PyTuple_GET_SIZE(PyObject *p)
XTI p DV A XK LUETH, p i3I NULL TR TERSLT, XTI T2 7 M E2IBELTORY
IR D FEA; COBBIEZS —F 2 v 72TV EEA,

PyObject* PyTuple_GetItem(PyObject *p, Py ssize t pos)
Return value: Borrowed reference. Return the object at position pos in the tuple pointed to by p.

If pos is out of bounds, return NULL and set an IndexError exception.

PyObject* PyTuple_GET_ITEM(PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. PyTuple_GetItem() WZTWE T, 51T 2o —F = v
I RITVWER A,

PyObject* PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize t high)
Return value: New reference. 332 & p @ low 75 high FTOMEIRLRT R IALDAT A R
IR, KT 5L NULL 2B L £F, Python O3 p[low:highl R L TY, VR kDD 5D
AYT Y ZRAFHR=- PN TVEEA,

int PyTuple_SetItem(PyObject *p, Py_ssize_t pos, PyObject *o)
p DT RINI TS 227 FND, Ul pos THBA T =2 bANOBREANET, RITHL 0 %
BRLUE T, pos BEIFHZHZ TWBEE, -1 238 LT IndexError St ZEty b LET,

AR OB 0o NOBE T RAWMD” £, Flow BEEDA VT 7 RITT T DERD
A2 TWBHE, ZOHRIIWH T 2ZREMEL £75,

void PyTuple_SET_ITEM(PyObject *p, Py_ssize t pos, PyObject *0)
PyTuple_SetItem() WBTWETE, =7 —F = v 7 &2ITbT, Filzih X Iz Ahs e & YN
ICRE->TRAEDFHEA

7AFR: This macro ”steals” a reference to o, and, unlike PyTuple_SetItem(), does not discard

a reference to any item that is being replaced; any reference in the tuple at position pos will be
leaked.

int _PyTuple_Resize(PyObject **p, Py_ssize t newsize)

RINEVH A XTIRIMHEZ LT, newsize X TNVDHREXTT, RINVEIEFERGER A T
7 b WS ZEIKHEH>TWS OT, ZOMMIEZZOFTY =27 ML TRE—D2 LSRRI R
VIO TR D $8 A, X T Uha— FHOMOE T T TIZBHIN T HEITE,.
DR E EoTIREDEFEA . ZFTNVEEIIEEY A XORBEITHHL £5. MIILALGEIZIEZ0
BRLET, 7747 Fa—FRiE *p OEPERH LATERICICR2 HREL TR D £ A, *p
NEEMZ OSNGE, AV IFLO «p FHEINE T, KT 2L -1 ZIK L, *p % NULL IZEE
L C. MemoryError ¥7:id SystemError %M L ¥ 7,

int PyTuple_ClearFreeList ()
free list 227V 7 L%d, MBRINERBEZELET,
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8.3.5 Struct Sequence ¥ 7V b+

struct sequence 4 7Y = 7 M& namedtuple() A 7Y =7 b2 &Effils C A 7P =2 b TF, DFEDH, 2D
FREUEZBL T Z7RRATEIENTESLY —7 VAT, struct sequence Z4HEM T 21213, TFRE
D struct sequence M2 AR L7211 0UTR D £ A,

PyTypeObject* PyStructSequence_NewType (PyStructSequence_Desc *desc)
Return value: New reference. %iRD desc HD T — X HH L\ struct sequence 24 L ¥ 5,
BENDZEDA VALK A& PyStructSequence_New() THERTEE T,

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence Desc *desc)
struct sequence B TH % type & desc &b L ITE DG THHLL 3,

int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence Desc *desc)
PyStructSequence_InitType L [RU T, MBI LAHEICIE 0 2, KKRLALEICE -1 Z&EL
9,

N— g v 3.4 TEM.

PyStructSequence_Desc

ERL S B struct sequence BID X X7 — 22 REF L 3,

Z14=JLEF C of! Bk

name const char * RS % struct sequence T D

doc const char * AT 5B D docstring NDKRA VX, FRIZEKET S
&3 NULL

fields PyStructSequence_Fidl#i LW D 7 4 —L R4 2 MH L 72 NULL #hm & L 7zAd

* FINDKRA v &

n_in_sequenteint Python TR E 722 7 4 =L FOE (L XS L L

THHT 258)

PyStructSequence_Field
Describes a field of a struct sequence. As a struct sequence is modeled as a tuple, all fields are
typed as PyObject*. The index in the fields array of the PyStructSequence_Desc determines

which field of the struct sequence is described.

7 C 0% | =ik
£ -
JLE
name | const | 74 —/L RODAH, dLARDOTEINZT7 4 —LFDY R DK ERTIFEZ
char NULL, &RV E FICT 25 A1k, PyStructSequence_UnnamedField % &%
* ELET

doc | const | 74—/ F® docstring, HI&ET 3EE1E NULL

char
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char* PyStructSequence_UnnamedField

T 4 =V R BRI NE F5 2720 0Kk,

PyObject* PyStructSequence_New (PyTypeObject *type)
Return  value: New reference. type DA VARV RAEHEBRL E T, type &
PyStructSequence_NewType () 1T & o THEHANIER L TOWRITIUIR D £ A

PyObject* PyStructSequence_GetItem(PyObject *p, Py_ssize t pos)
Return value: Borrowed reference. p D63 struct sequence ND, fiB pos ICH52F T =7 v %
BLET, BRF = v 7 2T0ER A

PyObject* PyStructSequence_GET_ITEM(PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. PyStructSequence_GetItem() X[AFED~< 7 B T3,

void PyStructSequence_SetItem(PyObject *p, Py_ssize_t pos, PyObject *0)
struct sequence p @ pos DHEICH 57 4 —IV RIZfH o ZFELE T, PyTuple SET ITEM() D X
T, R LT TOA VAR Y AR L TOAMEATNETT,

AR: oK o NOZHE T BAWD” £7,

void PyStructSequence_SET_ITEM(PyObject *p, Py_ssize_t *pos, PyObject *o0)
PyStructSequence_SetItem() FFED~< 7 1,

AR ZoOBEE o NOZE T BAMD” £9,

8.3.6 UXrATZx Uk

PyListObject
ZD PyObject DY 7 XA FF Python DY R AT 27 P eRBLET,

PyTypeObject PyList_Type
Z D PyTypeObject DA ¥ AKX ¥ Al Python DV R MUZREL £3, Z4UX Python LA YicE
F5% list EAILA 7Y =2 FTT,

int PyList_Check (PyObject *p)
pBVANETO 27 v, VAMNUDY TR TDA VARV ATHELGEICEERLE T,

int PyList_CheckExact (PyObject *p)
pBVAMNIFTO 27+ THY, 2DOVRAMIOY T I FTADA Y AZR Y ATRWHEICHEZRL
i \j—o

PyObject* PyList_New(Py_ ssize_t len)
Return value: New reference. ¥4 X len Fi7ziR VA MA TP 27 V2 RLE T, KT % ¥ NULL
IRLET,
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FAR: len D0 XD REVWEE, BXNBZVRA ATV 27 FPOESHEITIE NULL Aty PR TVE
3, JRDT, PyList_SetItem() TARYPIA T =7 bty bFT5FTIE, Python 23— RIiZZ DA
TV VeE LD, PySequence_SetItem() D XS KGR API ZFAHL TXWIFEH A,

Py_ssize t PyList_Size(PyObject *list)
VAMATZ 22 b list DREZRLET; VAMA TP =227 MZEIT S len(list) LRI T,

Py_ssize t PyList_GET_SIZE(PyObject *list)
~ 7R TTE% PyList_Size() T, TI7—Fzv 7% LEHA

PyObject* PyList_GetItem(PyObject *list, Py_ssize t index)
Return value: Borrowed reference. list DIET VA MA T 27 FVAD, B index WCHE2A4 T«
ZEERLET, MEBRXIFEATHIRNELDD, VA MIRLODA VT v 7 AT R—- IR TVE
Ao index DI Z X TWAHA, NULL #3K LT IndexError il %ty M LE T,

PyObject* PyList_GET_ITEM(PyObject *list, Py_ssize t 1)
Return value: Borrowed reference. ¥7 BN CT&E 7 PyList_GetItem() T, TI7—Fzv %
LEE A,

int PyList_SetItem(PyObject *list, Py_ssize_t index, PyObject *item)
VA +ATP 27 PHNDNE index 12, A7 7 b dtem WAL E T, M LEEEICIZ 0 2R
LET, index PEIFAZBZ TW35E. -1 #IRL T IndexError v FLE T,

AR ZoBEUT dtem NOBIEE T IRAWD T £5, /. BHEHEDA VT AT TIZAIOESRD
AoTWBEE, ZOBERICHTI2SBHEBEL FT,

void PyList_SET_ITEM(PyObject *list, Py_ssize_t i, PyObject *0)
PyList_SetItem() X7 VICXBFELET, TF57—-F v 72TV ERA, ZO~r vk #HiiRY
ANDERERZ AN Z L DIRNMIBICEREEZ AND & ZIZDAENET,

AR Zo~wruld item NOZRE " BARD” £3F, £, PyList_SetlItem() YiE-T, HH
DBEBWMINECTCHIBEMIONEI AT 27 FAOSRERE LERA | ZOME. list FONME
i TBREINTWEATI 2 "R XEV ) I R5|ERILET,

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)
BH jtem ZY A list DA VT v 7 A index DENCTHALET, N3 0 ZRLET, KKT
¥ -1 %KL, HIs%EEy PLET, list.insert(index, item) IZFEM L 7=FERET T,

int PyList_Append (PyObject *list, PyObject *item)
AT b dtem % list DREBIEMUE S, B35 L 0 ZIRLET; KT dL -1 ZiRL.
MNEty bLET, list.append(item) IZHLIL 724LBET T,

PyObject* PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)
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Return value: New reference. list ND. low 75 high FTD A7 27 bRV RANERIRLE
T KT B NULL 2R L. flsbety P LET, list[low:high] WML MERET S, 2L,
VAMOREDPSLDA VT v 7 RAFHR=-PFSNTVERA,

int PyList_SetSlice(PyObject *list, Py ssize t low, Py_ssize t high, PyObject *itemlist)
low 75 high £TD list DA T A4 A% itemlist DNEFIZ L EF, list[low:high] = itemlist &
AW DOKHET T, dtemlist 1% NULL T X<, ZV R bDORA (FEER 74 ZADHIER) <D 5, K
NLIHETIE 0 20 KBRLEHBEIE -1 Z2BLET, 2L, VALORE,ISDA V7T v 7 A&
PR—FZNTVEEA,

int PyList_Sort (PyObject *list)
list ODNEEA YTV —ATY—bLET, HIILEEGEICE 0 2, KR LEEAICE -1 2RLE
9, list.sort() XA LTI,

int PyList_Reverse (PyObject *list)
list OEZ A VTV —ATRIELE T, BN LHEICE 0 2. RBRLAEBEICE -1 ZIRLE T,
list.reverse() &[FLCTT,

PyObject* PyList_AsTuple(PyObject *list)
Return wvalue: New reference. list DNBEB Ao il 2 IV A T 27 b RIBRL ¥ T,
tuple(list) &L TT,

int PyList_ClearFreeList ()
free list 227 V7 L3, MRS EEZBEERLET,

N— g v 3.3 TEM.

8.4 Container 772V k

8.4.1 HEA T2 U b+ (dictionary object)

PyDictObject
Z®D PyObject DY 7 XA FiF Python OFFEFEA T 27 b2REHLET,

PyTypeObject PyDict_Type
2D PyTypeObject D4 ¥ AR A Python OFEZRBL 3, ZDA4 7Y =2 ME. Python
LAYIZEBITS dict LRILAT7Y =227 b T,

int PyDict_Check (PyObject *p)
SR EL TS =27 P OHEUOY TR TDAL VAR ZADGEICHZIRELET,

int PyDict_CheckExact (PyObject *p)
P WHFEF T2 NTHY, POFERDY T 752D, VAR ATRWEEICERZERELET,

PyObject* PyDict_New()
Return value: New reference. 25D 2EFFE LR L E T, KT 2L NULL ZIRL £73,
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PyObject* PyDictProxy_New(PyObject *mapping)
Return value: New reference. 5~ v 784 7Y = 7 MM LT, #iiAH LEHICHIBE X7z types.
MappingProxyType * 7Y =7 b 2R L £ 9, @, ZORBEIIEIN TRV 7 28 (non-dynamic
class type) D27 7 AFEDEHEINRVE I 2 —Z2EN T 27D flbE T,

void PyDict_Clear (PyObject *p)
BEHBECIA>TVWEIRTOF— L HORT ZRELTHIILET,

int PyDict_Contains (PyObject *p, PyObject *key)
T pkkwﬁkofmé#ﬂibi? p DEED key IT—H LA 1 ZRL. 2hlStoih
BIIE0ZERLET, T7—0HE -1 ZIRLE T, ZOEUI Python DR key in p L%FliTT,

PyObject* PyDict_Copy (PyObject *p)
Return value: New reference. p E[RICF—HDORT WA o Tl RFEZRLE T,

int PyDict_SetItem(PyObject *p, PyObject *key, PyObject *val)
TEE p IS, key ZFXF— L L TMH val ZFAL £5, key 3Ny > 20 (hashable) TRIFAUIZRD %
Bho Ny T afARETHRWEA, TypeError ZIAMM L F9, I LAGEICIE 0 2, KRLLEE
-1 ZRLET, 2O val ~NOZREZBARD £HA

int PyDict_SetItemString(PyObject *p, const char *key, PyObject *val)
Insert val into the dictionary p using key as a key. key should be a const char*. The key object is
created using PyUnicode_FromString(key). Return 0 on success or -1 on failure. This function

does not steal a reference to val.

int PyDict_DelItem(PyObject *p, PyObject *key)
Remove the entry in dictionary p with key key. key must be hashable; if it isn’t, TypeError is

raised. If key is not in the dictionary, KeyError is raised. Return 0 on success or -1 on failure.

int PyDict_DelItemString(PyObject *p, const char *key)
HE pDPOXTFH key ZX— 32T MU ERRELET, key DFFITRIF NI, KeyError %3k
HLET, BIILHAEIIE 0 2, RBRLAGEIE -1 ZBLET,

PyObject* PyDict_GetItem(PyObject *p, PyObject *key)
Return value: Borrowed reference. #f& p WT key ¥ —2 323437027 bERLE T, F— key
DITFE LR WEICIE NULL 2R L E 323, sty b LEHA,

_hash O XV Y FR __eq _O) AV vy FOMUHLUHICEZ 28I SN2 Z 2 ICEFERELT
(&, T7—RFEXEBITE, b DIC PyDict_GetItemWithError() & {HoTLZE W\,

PyObject* PyDict_GetItemWithError (PyObject *p, PyObject *key)
Return value: Borrowed reference. PyDict_GetItem() DERTHINZEL £V A, BIAIFEELT-
ald. bzt y b LIeETNULL 23R L ET, F—DEFEELAR» o HER. St ety M BT
IC NULL 2R L ¥£55,

PyObject* PyDict_GetItemString (PyObject *p, const char *key)
Return value: Borrowed reference. This is the same as PyDict_GetItem(), but key is specified as

a const charx, rather than a PyObjectx*.
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_hash O XYV v PR __eq O XYy FOMGHLHR, —RNLXFILA TS =2 b DfE
A Z 2 FIAEIHI SN2 Z L ICERL TS, 27 —-2HESE 2. bhic
PyDict_GetItemiWithError() ZfHoTL/Z&E W,

PyObject* PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobs)
Return value: Borrowed reference. Z & Python L X)L ®D dict.setdefault() &R LT3, &
LHIUX, FE p 25 key ITWHIET 2HEZIRL ET. F—FHEIRITIUL. E defaultobj ZHHAL
defaultobj iR L %3, ZORAEUE. key Dy ¥ 2 HZBR A Z & I1Zh 4 WCFHEi$ 2 DTl <.
—E Lo FHiEi L EE A

N—a v 3.4 Tl

PyObject* PyDict_Items (PyObject *p)
Return value: New reference. FEENDETDERENMA 72 PyListObject #IEL ET,

PyObject* PyDict_Keys (PyObject *p)
Return value: New reference. EFENDETDF —M A -7z PyListObject ZiRL FT,

PyObject* PyDict_Values (PyObject *p)
Return value: New reference. #3 p NORTDIEMN A o7z PyListObject ZIRL £ 3,

Py_ssize t PyDict_Size(PyObject *p)
HENOEROMZIELET, HEIIHLT len(p) ZETT2DLRLTT,

int PyDict_Next (PyObject *p, Py_ssize t *ppos, PyObject **pkey, PyObject **pvalue)
Iterate over all key-value pairs in the dictionary p. The Py_ssize_t referred to by ppos must be
initialized to O prior to the first call to this function to start the iteration; the function returns
true for each pair in the dictionary, and false once all pairs have been reported. The parameters
pkey and puvalue should either point to PyOb ject* variables that will be filled in with each key and
value, respectively, or may be NULL. Any references returned through them are borrowed. ppos
should not be altered during iteration. Its value represents offsets within the internal dictionary

structure, and since the structure is sparse, the offsets are not consecutive.

B Z 1

PyObject *key, *value;

Py_ssize_t pos = 0;

while (PyDict_Next(self->dict, &pos, &key, &value)) {

/* do something interesting with the values... */

RAGIIEANCEEE p 2EBELTIRED $HA, HEEZRELHET B, F— IS 2 HEZZEHEL
THRLRICAED T LD, F—DREEZLE LRV EDHHET Y, UTNICHlZRL £

PyObject *key, *value;

Py_ssize_t pos = 0;

(RDR=I12%i<)
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(FiDR— 25 D %)

while (PyDict_Next(self->dict, &pos, &key, &value)) {
long i = PyLong_AsLong(value);
if (i == -1 && PyErr_Occurred()) {
return -1;
}
PyObject *o = PyLong_FromLong(i + 1);
if (o == NULL)
return -1;
if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (o) ;
return -1;
}
Py_DECREF (o) ;

int PyDict_Merge (PyObject *a, PyObject *b, int override)
Ry TUATI 2 b DRTOERCDL > T, KENICF—/EORT Z2F#E o WTEMLE T, b
WXEEE D, PyMapping Keys () E£721% PyObject_GetItem() ¥ K-+ T H2ME1rDATI =7 b
ICTEET, override WEZRHIX, a DX ——HIT2F -0 0 ITH BRI, BIFORT 2 EEZ &
To ZNLUDBGER. b OF—IZ—HT 2% =D 0 ITHRVE ZDOZKEBMEITVE T, B LEGER
30 ZIRL., SR EhGEIE -1 ZIRL T,

int PyDict_Update (PyObject *a, PyObject *b)
C TREIL PyDict_Merge(a, b, 1) XF U T, %7 Python @ a.update(b) &EITW X 35,
PyDict_Update () B 58D "keys” BRI R VWEEICF—/ERT DY —Fr VA ERKIET 3
ZeEHDFERA, MILHEITE 0 2R L., fIAPEEENGEIE -1 ZIRLET,

int PyDict_MergeFromSeq2(PyObject *a, PyObject *seq2, int override)
seq?2 WD x — fERT 2o T, #E a ONEZEHLZDMELLD LE T, seg2 13, F—/fEDOR
T AREDZREZ 2 ORIEAREL 7Y = 7 b (iterable object) 2K 2 KIEAIREA 7Y = 7 b TR
IR D FR A, BEET 2 X DT 258, override BEZ HIFFRICHB L7z F — 2w, 25
TROVWHEIFRICHB LeF -2 g3, JIILALELEIE 0 2R L, fiAtEE 05810
-1 BRLET, (RDELSNT) Fffils Python 2— F2HEL 2, LT LSk bh 3

def PyDict_MergeFromSeq2(a, seq2, override):
for key, value in seq2:

if override or key not in a:

alkeyl = value

int PyDict_ClearFreeList ()
free list 227 V7 LE ¥, MREINIERBZEL %Y,

N— ar 3.3 TEM.
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8.4.2 Set 77>z VU b+

D+t 7>ayTlE set & frozenset DM API DWW TH L ABRE T, UBTHHAL TV
BROVKREIX, SR A 7P 27 7w bt an (PyObject_CallMethod (), PyObject_RichCompareBool (),
PyObject_Hash(), PyObject_Repr(), PyObject_IsTrue(), PyObject_Print (), PyObject_GetIter()
TEY) 2HMERKME ST o b a v (PyNumber_And(), PylNumber_Subtract(), PyNumber_ Or(),
PyNumber_Xor(), PyNumber_InPlaceAnd(), PyNumber_InPlaceSubtract(), PyNumber_InPlaceOr(),
PyNumber_InPlaceXor() &%) 2o THHTE 3,

PySetObject
Z D PyObject ZHkA L 78I, set & frozenset T DHNERT — X ZRET 2 DICHVWLNE T,
PyDictObject LU X 51, /NEWVES (set) I LTE (X TLD XS EES A XTHH, £5
THRVWESIIHLTE (VA PERIL LK) AIEROXEY 70y 7 ZHVEY, ZOMEARDED
74— b, ERHTEERSINSAREMENDH 2 L EZATRE W, IRTOT7 7RI, WiEKEDHD
EZEFRMET 20 TR, FFaX Yy bEhi APL ZHWTITSRETT,

PyTypeObject PySet_Type
Z D PyTypeObject DA ¥ AR A%, Python @ set BERL F T,

PyTypeObject PyFrozenSet_Type
Z D PyTypeObject DA ¥ AR A%, Python @ frozenset BERL 7,

PgEDRIF = v 77 2ZFRTD Python 7Y =7 MIRET2RA »RISHLUTEEL £ 5, Rk, =
VAN REITRTDA 7L — MAJRERR Python 7Y =2 MW LUTEMEL £3,

int PySet_Check(PyObject *p)
p W set DEDY T RATDATI =27 b TH5BE ZIT true ZIRLFT,

int PyFrozenSet_Check(PyObject *p)
p 7 frozenset MZ DYV T XA TDA T =27 b THBE X true BIRLET,

int PyAnySet_Check (PyObject *p)
p 75 set M frozenset . HEAWVIZDY T RA TDA TV =7 MTHIUR, true ZIRLFE T,

int PyAnySet_CheckExact (PyObject *p)
p 3 set H frozenset DEHLLNDA TP 27 FTHB L BT true ZIRLET, Y 7X A TFDAT
Pz MIBAFEE A

int PyFrozenSet_CheckExact (PyObject *p)
p 23 frozenset DA TV =2/ FTHB L X true ZIRLE T, V7 XA TDOA TV 27 MNIEAZE
A

PyObject* PySet_New (PyObject *iterable)
Return value: New reference. iterable 2R3 73 227 M2 ELH LW set ZIRL 3, iterable 73
NULL O & Zi3, 22D set ZIRL FT. ML oH LW set 2, KL 76 NULL 23K L £9, iterable
DA T L — PAJBETRWG AR, TypeError ZiXHHLE 3, ZOaY A7 7 X E set Zab—7 5
LEZBHRET (c=set(s))o

PyObject* PyFrozenSet_New (PyObject *iterable)
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Return value: New reference. iterable 53R TH 7Y =7 F B ETH L\ frozenset IR L F5,
iterable 7% NULL D ¥ X, ZZOD frozenset iR L E 5, MIIFHIZH LW set &, KEKIFICIZ NULL
ZIRUE T, iterable 34 7L — MAJRETHRWEEIX, TypeError ik L 3,

DD BE P~ 27 1id, set & frozenset X ZDY T RA TDA VARV AR L THETEE T,

Py_ ssize_t PySet_Size (PyObject *anyset)
set X frozenset DA 73 =7 PORIZIKL %7, len(anyset) LA LTI, anyset 25 set .
frozenset BXUZDH 7 XA DA TP =7 TRV EIX, PyExc_SystemError ZiXH L £,

Py_ ssize_t PySet_GET_SIZE(PyObject *anyset)
I —F v 7 ETDLREV, PySet_Size() D~ afE,

int PySet_Contains (PyObject *anyset, PyObject *key)
Roholet 1 2, Ropoikhro/t 0%, Z7—2HELESEIX -1 I BRLE T, Python ®
__contains__() XY v FEiE->T, ZOBEIIIEN Y > 2 set Z—Fi72 frozenset ICHEITEMLL
FH A, key BNy ¥ aA[RETE WIS, TypeError ZEH L £ 3, anyset 2% set, frozenset KU
FOVTRATDATY 27 TNV EIL PyExc_SystemError ZiAH L E T,

int PySet_Add (PyObject *set, PyObject *key)
set DA Y ARV RIZ key BBMU FF, frozenset WXL THEMEL £F (PyTuple_SetItem()
DEoic, foa— R ZZFDOH LW frozenset DEZED Z7-DIHEHTEET), I L15H 0
o RKELUTES -1 BRLULETS, key D3Ny & 2 [RETRWVWEEX. TypeError ZiEH L E T, set &
KELTEIRMBDZVEEE, MemoryError #ikH L E T, set 23 set 2EDH T XA TDA VAR
Y RATRWEE, SystemError ZiEH U E S,

DO BEIZ, set ¥ ZFDV TR A St L THHRRE TS, frozenset ¥ F DV 7 X4 FIZIFIHTE %
Ao

int PySet_Discard (PyObject *set, PyObject *key)
key BHRO» o T, HZHIBRLZS 1 ZIRLE T, ROorokkhroks (MIHEFIZ) 0 ZIRLXT,
I —DFEELEAE -1 ZRLUE T, key 3L TD KeyError ZiEH L ER A, key D3Ny > a
AJEE TR WG EX TypeError ZiXH L £3, Python @ discard() XY v FEiE- T, ZOEEIX
JENy > a set B frozenset IZEHL XA, set DY set DEDY T XA TDA VARV AT
W ZiX, PyExc_SystemError Xt L ¥ 73,

PyObject* PySet_Pop (PyObject *set)
Return value: New reference. set DFHDEZD ENPIINT 2 LWSREZIRL, 204X 70 =7 b
% set PHHIRLES, KM UZS NULL ZiR L ¥73, set D2EDOHEITIE KeyError ZEH L E T,
set 3 set L ZDY T RA TDA VAR Y ZATRWEEX, SystemError ZEH L 3,

int PySet_Clear (PyObject *set)
set ZZ2IZLE T,

int PySet_ClearFreeList ()
freelist 227V 7 LE T, MRS ERZBERLET,

N— ar 3.3 TEM.
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8.5 Function 77> 7k

8.5.1 Function #7227 +

Function 7Y = 7 FEHOBEBIZOTH T,

PyFunctionObject
BRucfEbh s C OREEE,

PyTypeObject PyFunction_Type
PyTypeObject B D 4 > A & > 2T, Python OB ZXRL £3, ZHiZ Python u 7 J Al
types.FunctionType & LTI TWVWE T,

int PyFunction_Check(PyObject *0)
o DBA 7Y =7+ (PyFunction_Type B2 5) 726 true ZIBL ¥9, 583 NULL TH > Tidw
TEEA

PyObject* PyFunction_New(PyObject *code, PyObject *globals)
Return value: New reference. 23— R+ 72 =27 b code IZBEMN T o NZH LWBEBA 7Y =27 + %
BLUET, globals 1ZZ DD S 7 7R TE S0 — UV EROFHETRINUIRD €A,

BB RFFa Xy bPXFHNCLENEZa—FA 72027 b2 oBBEINET, _ module_ X globals
POERBEINE T, SIBDOTF 74V MERTY /T —Yay, Z70—Y vk NULL TRESINE T,
__qualname___ IBABGB R CEICRE SN E T,

PyObject* PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qual-

name)
Return wvalue: New reference. PyFunction_New() I TWETH, AT 27 b

__qualname__ JEMICEZ LY P TEFF, qualname 1 =a3— 47T =7 b NULL THL
T3 ) F8 A, NULL 725723558, __qualname__ JEMEICIX __name__ EMECFUES LY PN
£,

N—Y a ¥ 3.3 TEM.

PyObject* PyFunction_GetCode (PyObject *op)
Return value: Borrowed reference. A 7Y =7+ op ICBEMIIbNIza— AT = F bR
L&D,

PyObject* PyFunction_GetGlobals (PyObject *op)
Return value: Borrowed reference. A 72 = 7 & op WCE#EA I H417z globals fFE %R L 35

PyObject* PyFunction_GetModule (PyObject *op)
Return value: Borrowed reference. A 7 =27 op @ __ module  BHEZRLFT, T
FEEEEY 2 —VADXFEHIDB A > TOWETH, Python a— Fh oot 7Y =7 v ety bEN
5ZLdHHET,

PyObject* PyFunction_GetDefaults(PyObject *op)
Return value: Borrowed reference. BI#(A 72 =27 + op DD T 7 )V MEZRL F T, 518D
K7 )VH NULL 127D %55
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int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
B A7 =227 b op ODFIEDT 7 )V MEZREL $7, defaults 1& Py_None 22 & 7L TiRF U
Wi EHE A

KL 72FFl, SystemError 2 FAEXHE, -1 ZIRL E T,

PyObject* PyFunction_GetClosure (PyObject *op)
Return value: Borrowed reference. B A 72 =7 b op KEREIN/z7 0 -V ¥ %2R L 5, NULL
el XTI VDR TNVTT,

int PyFunction_SetClosure (PyObject *op, PyObject *closure)
BBA T2 oplZa—Y vy ZRELET, closure X, Py_None L& cell 7732 bD
X TATRFIERD EH A

KU 7-FRX, SystemError ZHAEXH, -1 ZRLET,

PyObject *PyFunction_GetAnnotations (PyObject *op)
Return value: Borrowed reference. BI#A 7 227 op D7 /) 7 —> a v ERLE T, BDHEHIXE
IERATREZ2 &S A NULL 1272 D £37,

int PyFunction_SetAnnotations(PyObject *op, PyObject *annotations)
AT b op D7 /)T —>avERELET, annotations 13EEEF D, Py_None THRIFIUIAE
DEHE A

KEL U7 FlX, SystemError #FAEXH, -1 ZIRL FT,

852 A1VRXAVARXY Y KA T 1Y b+ (Instance Method Objects)

AVRARYARAY v R Eid PyCFunction D7D T v X—=TH D, PyCFunction 227 T AL 7T 27 M
NAYRTE10DHLWVLHYHFTT, ZHUILIATD PyMethod_New(func, NULL, class) OM-UH L%
EEHZET,

PyTypeObject PyInstanceMethod_Type
PyTypeObject DA ¥ AR A& Python DA Y ARV AXY v ROEIZRBE L £3, 24Uk Python
DAY T MIFRFASNEEA,

int PyInstanceMethod_Check (PyObject *o0)
0MWAVARYAXY v RA TP 22 b (PyInstanceMethod_Type B TH2) HBHIWCEZRLET,
NI RX—=ZIZNULL K TZEEA,

PyObject* PyInstanceMethod_New (PyObject *func)
Return value: New reference. fEE DM LATREA 7P = 7 b func 2o 7Fi7ce XY v ¥4 7
Dl bERLET, BB func 13X Y v RBPMEOEH XA 2IFEUOHEEINZ AT 27 b TS,

PyObject* PyInstanceMethod_Function(PyObject *im)
Return value: Borrowed reference. £ Y ARV AXY v K im IZEEMF SNERA T2 27 + &
EBLUET,
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PyObject* PyInstanceMethod_GET_FUNCTION (PyObject *im)
Return value: Borrowed reference. PyInstanceMethod_Function() D27 BhRT, TI7—F = v
I ERITVER A,

8.5.3 XYy RrATIxo

Ay KA 7Y 2 2 MCRBERTOUET, XYy RIEICHHI—F—ERD Y I AHBEATL
BOTT, REMEINTVWRNAY Y B (F5 247V 22 MIHBENREZAY v ¥) BFAT 5 e A TEZ
A,

PyTypeObject PyMethod_Type
Z @D PyTypeObject DA ¥ AR Y AF Python XY v FRZRBHALE T, 204 7Tz M,
types.MethodType ¥ LT Python 702 J LMIAENTVET,

int PyMethod_Check (PyObject *0)
0 MAXY Yy FEFTT =7 b (PyMethod_Type B TH2) JBHEIWCEEZIRLE T, 287 X —XIX NULL IZT
ZXFEHA

PyObject* PyMethod_New (PyObject *func, PyObject *self)
Return value: New reference. {EEDOPEFH LAIREA 7P 2 27 b func £ XYV v RHRRBINZNE A
VARV self Bl AV vy RATO 27 FEBRLET, B func X, XYV v ROBFERH X
NRFITEPHEINE A TP 27 P TF, self I NULL ICTEFHA,

PyObject* PyMethod_Function(PyObject *meth)
Return value: Borrowed reference. XY v K meth WZBEEM TSN TWBIHEBA T =7 EIRL
S

PyObject* PyMethod_GET_FUNCTION (PyObject *meth)
Return value: Borrowed reference. PyMethod_Function() DX Z VR T, TI7—F v ZZ{TVE
A,

PyObject* PyMethod_Self (PyObject *meth)
Return value: Borrowed reference. XY v ¥ meth IZBETIT SNz f Y AX Y ARIRLET,

PyObject* PyMethod_GET_SELF (PyObject *meth)
Return value: Borrowed reference. PyMethod_Self() D7 BIRT, =7 —F = v 7 BTV ER A,

int PyMethod_ClearFreeList ()
free list 227 V7 L%3, MRS EEZBEERLET,
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8.5.4 LILATZ U b+ (cell object)

TR (cell)” ATY 27 M BBORa-T oS REN LB KET 20 HbNE T, i
BEBCOWTHER IR, BL2OEZLBLET;, COMHEBRIZRAXRy 7 7L -2 BT 30 —HLE
Bcid, 20 %y 771 —LDIMAICHRCEZ SR L TV 22T 2 SAAD $5, BALTREEN
JAEIZ7 72 RXF 22, ATV ARORODITELADENRFEONET, ZO0ELFTV=I M 2
fifio 722 (dereference) 1&. £ ¥ X 7Y 2 X > TEBINIzNA ba— RHNTHR—FINTVIL
ERHDET, kA ATVl M7 7R LB, BENCHESRIEEZ D A, SO RIT
. AT Y =7 MRS WIE T,

PyCellObject
A TY = MifEDNS C HIEKRTT,

PyTypeObject PyCell_Type
AT 27 NS 2MMA T 27 T

int PyCell_Check(ob)
ob BENA T 27 POBFHICHEEIRLE T, 0b1d NULL THoTIIR D EVA,

PyObject* PyCell_New(PyObject *ob)
Return value: New reference. B ob DA o Tz¥ilca A7 =7 v EER LU TGRLET, 518%
NULL IZLTHDPFEVEEA,

PyObject* PyCell_Get (PyObject *cell)
Return value: New reference. cell DNBEZIBEL ET,

PyObject* PyCell_GET(PyObject *cell)
Return value: Borrowed reference. cell DINEEIR L FTH, cell HIE NULL 2ot N4 7T =7 b
THRIPEIDIEF=v 7 LERA,

int PyCell_Set (PyObject *cell, PyObject *value)
AT 2T cell DNEZ value KHRELET . ZOBBIIREDOLLDOETONEIINT 25
HZ ML £, value & NULL THHPFEWVEHA, cell 13JE NULL THRIFIUIRD XA, cell Hit
NATI 27 P TRWES, -1 ZIBRLETS, BIT5L 0 ZIBRLET,

void PyCell_SET(PyObject *cell, PyObject *value)
AT 2T cell DIEZ value ITHRELE T, ZRAV Y MIHT2EHEIZRL, KEDLDHD
F v ZIHMIBITVER A, cell 13IE NULL TRUIFNIXR ST, oA 7T =7 b TRIFAERD
EE A
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8.5.5 I—FATZxV b

a— KA 7Yz b (Code objects) & CPython EEDKL NVRFMET TS, &4 72 =27 NI
XN TOVRWVWIEITAEE — RO AR L TWE T,

PyCodeObject
A-FATT 27 b ERBRT DAL CHER, ZOMDT 4 — L PRI THOEHEZN
"ET

PyTypeObject PyCode_Type
ZAUZ Python @ code B%RHIT 5 PyTypelObject DA VARV A TT,

int PyCode_Check (PyObject *co)
co S code 7Pz FDLXICEEZRLET,

int PyCode_GetNumFree (PyCodeObject *co)
co NDHMHZH (free variables) D EIR L 3,

PyCodeObject* PyCode_New (int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags,
PyObject *code, PyObject *consts, PyObject *names, PyObject *var-
names, PyObject *freevars, PyObject *cellvars, PyObject *filename,

PyObject *name, int firstlineno, PyObject *lnotab)
Return value: New reference. il \Wa—RA 727 bR RLET, 7L —LZEKT 2720I12X

—DaA— ATV =7 FBRERIGEX, b DIZ PyCode_NewEmpty () ZFIFHL T ZE W, N4
b a— FIISEBICEEINS 720, PyCode_New() ZEHENUIHF L, Python OFFMIN— a VT
FLTLES Z DD ET,

PyCodeObject* PyCode_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int kwonl-
yargcount, int nlocals, int stacksize, int flags, Py-
Object *code, PyObject *consts, PyObject *names,
PyObject  *varnames, PyObject *freevars, Py-
Object  *cellvars, PyObject *filename, PyOb-

ject *name, int firstlineno, PyObject *lnotab)
Return value: New reference. PyCode_New() Wl TWE T, MEBHHTI DD D "posonl-

yargecount” 2SEMENTVE T,
N— a ¥ 3.8 TE.

PyCodeObject* PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)
Return value: New reference. HiL\WZEDA— R4 7V =7 b o, IBEINLT 7 4 V%, B8, H
WBITHRSTERLE T, BENa—FF 727 ML TOD exec() ® eval () FFEINTVE
A
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8.6 TDMDATT I b

8.6.1 Z77AIATS U+

I 5D API X, Python 2 DAIABLD 7 7 A VEF TP =227 D C APl ZHRMEBRTZI 2L —b557200
HDTT, Zhnld. FHEC AT I7VTHR-FPEINTVWENY 7 7% 1/O (FILE*) IZHH 2 7DD
NFF, Python 3 TlX, 77 AV RXA MY —2@H LV io BV 2 — VBRI, Z212 0SS DKL ~NIL
BNy 7 7E I/O DEICWL O DENERINTVET, FTHRHINTOIEKIL. ZhsoHmL v
API OfFf]72 C v =T HH, A VXV X TONTHRTZ —BHNIFANWTVWET; — Fo—=F 4 —
Da—RiFRODIZ io ® API 25 Z e HERINF T,

PyObject* PyFile_FromFd(int fd, const char *name, const char *mode, int buffering, const

char *encoding, const char *errors, const char *newline, int closefd)
Return value: New reference. BEICHDPNLTWE 7 7 AN fd D7 7 ANT 4 A2V 7 &5 5 Python

DI 7 ANE T =27 PEERLE T, 518 name . encoding . errors . newline IZi&. 77 # Lk
DfEY LT NULL 2MEX F 5, buffering IZi& -1 ZFELTT 7+ NV FOEEMES Ze B TEF T,
name \IMHEIN 2 DTTH, BAEEDLDITREINTVET, KT 5L NULL ZIRLET, &
D BRI R B 1B OfEFIX. i0.open() BABD FF 2 XY PRSI L TLIZE W,

Z4: Python R MY —2BHEDONy 77> VY TEERORD, 77 A AR TO OS LD
Ny 77 )T, RALHEE (THERT—&H) Rrzsl gk LET,

N—Yar 3.2 TEHE: name BEOIH,

int PyObject_AsFileDescriptor (PyObject *p)
p CEEDF NG 774 VT 4 X7V FR%E int L LTRLET, A7 =7 b0 LS, 20
fEZRLET, BETRWES, £ 7Y =2 T fileno() XAV v RBHNIFFUCHLET; ZDX
Yy ROBRDEIZ. 77 A VELBRFOEE L GREN BB TRITIUIRD £8A, KT 2 sz
RELT -1 ZBELET,

PyObject* PyFile_GetLine (PyObject *p, int n)

Return value: New reference. p.readline([n]) R U T, ZOBBIZATI =7 b+ p OKITERE
AHLET, plE77A4N0F TV 27 b, readline() XY v REFOMOLLDF TV 27 FTHhE
WEH A, n 20 DEGE, [TORIICEGRZSIEMIC 1 T2 0HARLE T, n 280 KD KREFTH
o AN PUEDTF - XEFHAHLEEA; (o T fTO—ELEIPEEINLEERHDET, €5
LOEETH, A LET CIIT » A VOIS ENE L 258113575 % IRLE T, n 250 &
/TR, RICHEDLST 1177200 % AR LETH, T8 7 7 4 VORIEIZEE L 2581
\¥ EOFError ZiXH L ¥ 3,

int PyFile_SetOpenCodeHook (Py_ OpenCodeHookFunction handler)
io.open_code() DEHDIRZ T Wi LEE LT, 2RI X—R—%itxhz "V NS THEL
£,

Y K 7 0% PyObject *(x)(PyObject *path, void *userData) %! @ [ #{ T. path &
PyUnicodeObject TH DI EDRIESNTVE T,
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userData KAV RIE7 v ZEBICEINE ST, 7y 7B RS V24 206 OHEINE D L
NHEVDT, TDORA > RIZEHE Python DIREZ BB IRETIEDHD THA,

ZD7 v ZBBEA YR IO E Z e BN L TWS 2, EY 2 —/U frozen REY 2 —
NTH5H sys.modules IHZFHAMEER TS 2 —LTH B Z BT h > TWBEEERVTI,
79 ZEBOFEITHICH LWEY 2 — %4 Y E— FFT2DIFBTTLE XN,

Wo ATy ZEBDEREENZ O, HIFRPE I S TE T, B2 5D PyFile_SetOpenCodeHook ()
DIFCH LIRRKRL ST, ZOBBARBRLE 2R 4 Y2 =7 ) ZhHbEhTwgGaE, -1 2
BLTHSNZEY P LET,

ZDOBRIE Py_Initialize() K DAETMFIHLTHLEETT,
5184 L T BE&E A N b setopencodehook ZiEH L F75,
N—a ¥ 3.8 THE.

int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)
FTO2T b obf BT 7 AN TS =2 b piTEZIRAAET, flags DY KRK—-— T 577 7F
Py_PRINT_RAW 72U} C3; CO7 7 %{EET 2L, A7V =7 MZ repr() Tidi< str() %i#EH
L7MERZ 7 7 ANMCESHLET, BILEEEIIE 0 2B, KRBT %2 -1 2R L CEYyIZAEI5
Zty FLETD,

int PyFile_WriteString(const char *s, PyObject *p)
XFH s 77 ANKT T2 b p CEEHLET, BIILEHBECIE 0 2L, KT sL -1 %
RUTEY RN ZEY P LET,

8.6.2 EXa—I/ILAT2 ¥ k (module object)

PyTypeObject PyModule_Type
Z D PyTypeObject DA Y AKX ¥ A% Python DEI 2 =LA 7P =7 MNURRBILE T, 2047
Y= M&, Python 7B 2'J 41213 types.ModuleType & LTI TVE T,

int PyModule_Check (PyObject *p)
PBEIS 2= N T2 IPEIT2a—NA T2 VOV TRA T THZE ZITEEZRLET,

int PyModule_CheckExact (PyObject *p)
PBEI 2= NATI 2T FT DOEI a—NANA T2l VDOV TRA T TRVE ZIZEZRLET,
PyModule_Type.

PyObject* PyModule_NewObject (PyObject *name)
Return value: New reference. __name__ BMIZ name DR EINH LVWE S 2 — 4TV 27 b
ZRLES, EY2—/LD __name__, __doc__, __package__, __loader__ BMIZEN A > TWVWET
(__name__ DIHMIRT None TT); __file__ EMIEEZ ANZDEMHOH LAIOEETT,

N—a v 3.3 Tl

N— a3 3.4 CTEHE: __package__ ¥ __loader__ ! None WKKEZINF T,
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PyObject* PyModule_New(const char *name)
Return value: New reference. PyModule_NewObject () IZflTTWE 325, name & Unicode 7Y =
7 + T4 UTF-8 Ty a— R EINFHITT,

PyObject* PyModule_GetDict (PyObject *module)
Return value: Borrowed reference. module DHHIZEMZHETH2HEA 7027 V2R LE T,
FI7V 2 ME BV 2a—F T2 bD _ _dict_ BUHELFEIULBDTT, module WEY 2 —F
T2 b (BLKBEY 2N F T2 FOY T XA T) THROVEGEIE, SystemError 2EH &
NULL 23R &N E 9,

RES 2 =L TIE, Y 2—10D __dict__ PEEHEET S LD D, PyModule_*x() BX U
PyObject_»() PAEZ M5 AR x5,

PyObject* PyModule_GetNameObject (PyObject *module)
Return value: New reference. module @ __name__ DEZRLET, TV 2 — LB ZDEEERML
TWREWEERX TR TR WSS, SystemError #%H LT NULL 2R L 3,

N— ar 3.3 TEM.

const char* PyModule_GetName ( PyObject *module)
PyModule_GetNameObject () I TWE T, 'utf-8' TLY I — KN/ name ZRL T,

void* PyModule_GetState (PyObject *module)
EY 2 —LD "state” (Y 2 — A EERLZZA I VI THRRINZ AT 70y JADEL V& —)
. 7R AUE NULL #3IR L %9, PyModuleDef.m_size ZZBHL T ZE W,

PyModuleDef* PyModule_GetDef (PyObject *module)
BV 2—AIELNDZILE Ko7z PyModuleDef REEARNDRA Y X Z2RLE T, €Y 2 —LHERIC
EoTELNTWARD 5 5E1E NULL 2R L £,

PyObject* PyModule_GetFilenameObject (PyObject *module)
Return value: New reference. module @ __file__ JEM% D 21T module Bu—FIh7zdb oD
77 ANERZBLET, BLI 7 A ﬂ/%ﬁ)iaé NTOVRWIEER, Unicode XFHI TR WIGE,
SystemError Z¥¢EEH T NULL 2R L £3, ZHLUDOEEE Unicode 7Y = 7 PADOZE IR
LEd,

N— g v 3.2 TEM.

const char® PyModule_GetFilename (PyObject *module)
PyModule_GetFilenameObject () EBITWE T, "utf-8 Tz ra—FEhi7 7 A LHZEL
9,

N—Y a ¥ 3.2 TIEHIE: PyModule_GetFilename() ZT>aA— RKTERWVWT 7 A LZITH L TE
UnicodeEncodeError Z#EH L £3, ZHDb DIT PyModule_GetFilenameObject () ZfHEHL T
{TZ&E W,
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C EZa—ILOFHEAL

HE, EYa2a— ATV 27 MILREY 2 — v (FIHLBEZ =7 AR LTWEAH_EZI 4 T75V) %
T3 AIAENTZEY 2 —)V (PyImport_AppendInittab () %o CHIHHLEEDEBMENTVWEEY 2 —
) pofEsE T, FC OV TI building ¥ 721% extending-with-embedding % RT 72X W,

T EBEIRNX, B 2 =V ERDA VAR Y X% PyModule_Create() WIE L THR ENo/ZED 2 — A
7927 PRIBELTHEVTT L, b LITERMENRZDODDZIRL” LRV Z2ER L THHNE
A,

PyModuleDef
EY 2 VERMERZEY 2 - A 7Y 27 P RAERT 2 DICBEL TN TOERE AL T, &
WiE, T2 DEY 2 — T IZHINCHIIb N ZOMOZERD 1 DR TFFELE T,

PyModuleDef Base m_base
T DX N—FHIZ PyModuleDef HEAD_INIT CHIHLL TL 72X\,

const char *m_name

FLWEY 2 — LD,

const char *m_doc
EY 2 —LD docstring, 72\ T docstring 1& PyDoc_STRVAR % FIFH L TEMINE T,

Py_ssize_t m_size
EBY 2= LORBEE, #2780 — LR FEIRTIE 72 { PyModule_GetState() THUSTE %€
Va— L ITeDXEVHEBIRFIN TR DD D ET, UKo TEY 2 —VIFEBOY
T AVRTYV R —THRfEZF T,

ZDOXEYMHEBIT m size ITHEDOWTEY 2 —WMERERHCHEIN. T2 -4 7P 27 MW
FEIXND L EIZ, n_free AR DI ZNNIN- L TREREINE T,

m_size IZ -1 ZRET B L. ZOEY 2a—N3F 70— "LV RIKREERR DI T - LA V&2 —T
VR =Y R=—PFLTVRVEWVS ZEIZKRDET,

m_size ZIFADEICKET 5L, EY 2 —VdHEWHALTE, Z0RED-DICHEL LB
MOXEVERIEETEZ22 VI 2D ET, IFAD n_size FZEEOMLTHEICRD
£7,

HAx PEP 3121 25/,

PyMethodDef* m_methods
PyMethodDef TEFREND, EY 2 — VL NUBEBD T —TANDKRA ¥ & —, B L 7%
WG & NULL Z23E T % Z & A3l HE,

PyModuleDef Slot* m_slots
ZEEAtD /- DR1n v NEZRDEYT, {0, NULL} ER»KiGe b 3, —BREwHHL
S5 ¥ EE m_slots 1& NULL TR D 8 A,

N—Tay 3.5 CTEHE: N—Y a3y 35 DI, ZDXNEHEIZ NULL KRESINTWT, X
DHDE LTERINTVWE L=
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inquiry m_reload

traverseproc m_traverse
A traversal function to call during GC traversal of the module object, or NULL if not needed.
This function may be called before module state is allocated (PyModule_GetState() may

return NULL), and before the Py_mod_ezec function is executed.

1nquiry m_clear
A clear function to call during GC clearing of the module object, or NULL if not needed. This
function may be called before module state is allocated (PyModule_GetState () may return

NULL), and before the Py_mod_ezec function is executed.

freefunc m_free
A function to call during deallocation of the module object, or NULL if not needed. This
function may be called before module state is allocated (PyModule_GetState() may return

NULL), and before the Py_mod_ezec function is executed.

—ERPEHIHA(L

Y 2= VOFMILBEBAERZREY 2 — A TP =7 FRAER L TRIGEDH D £F, Zhud” —BREEGIN
£ 2IHEN, KD 2 0DFEY 2 —VERBEBEOEE L2 1 D& HVET:

PyObject* PyModule_Create (PyModuleDef *def)
Return value: New reference. def TOERIHE>THLWES 2 — A 7027 bEERLET, 2
UL PyModule_Create2() @ module api version 12 PYTHON_API_VERSION 2FEL - XD X
SR N T,

PyObject* PyModule_Create2 (PyModuleDef *def, int module_api_wversion)
Return value: New reference. APIN— a > % module_api_version ¥ LT def TDERIZHE> T
HLVWEY 22— ATV 27 PEERLET, b ULIEESINIAN=Ta YPE[TLTWEAS Y X—=T1
R—DN— a v B 2551%, RuntineWarning Z BEXEE T,

AR: B AYOHE. ZOBTIER L PyModule_Create() ZRHTEZRETT, ZDOBEEL.
COBBORENEEIEL TW2 L ZICEIRALTLEE W,

EY2a—AATY 27 HBHHHEREED 5B XN B ENT, 72T W& PyModule_AddObject () 72 & DRI %
FoTEIa—NI TV FZX U NZAIEIEET,
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ZERPEVIRATE

JGRZEHZEAERT 255 120D IR, 7 ZEREVHHL” 2EZK T2 HETT. ZOFETELNLHRE
Ya—ME, XD Python £Y 2 —WGEWIRZ8EWE LET: wILAUEIE, €Y a—1 47V =7 M 24E
S5 ERERRE & X U ANEESE S RITERE CoBlEhEd, COXFNEZ 7RAD __new__ () XYV v
F¥ __init__ (O XY v FIRPTWET,

—BREEHL TAER I N EY 2 — L e EN, ZEREVHLTERSNZEY 2 -3 7L TEHD
FHA: sys.modules DLV bV —=DHIRENEY 2 —ADFHA VR— bENTEE FHILVES 2 -1 F T
V7 "PERER, HOWEY 2— T Python €Y 2 — LV EFEU X IEHEDHIR—YaL 7> a »TULHE
ENBZZLWCRDET, 774NV T FUEBRPOEONLEROEY 2 —VIFHVTHERETT: H
54 VAR RIMATZEBZHNDA Y AR THELERA, TR (BIZE PyModule_GetState()
PS> THISETE %) 2 TORER, (£EY2—LD __dict__ % PyType_FromSpec() THREN1EA D
JIADEIR) BV 2a— VBT 2D, FEDEY 2a—NF 727 MFEDDBDTHEIRNEL NS
ZrTY,

SR 2> TEREINZETODES 2a—ME T c AV A TUR— Z2HR—F TR BRDLA
9, BHOES 2 —ADPHVTLTWE I Z2RAETZ2DIZE. 20 TWEIZDOYR— 2253720 TC+H50
‘/C“TO

ZEBOItE ERT 22012, #IHELEE (Pylnit_modulename) 1XZ2 TR\ m slots & D
PyModuleDef #B L %F, TN EETHIIZ, PyModuleDef £ ¥ A X ¥ ZIF XD THI bz T
W EEA:

PyObject* PyModuleDef _Init (PyModuleDef *def)
Return value: Borrowed reference. &Y 2 — )VEBRNB e BIEA Y >~ M RIELLSME T 5. @K
Hbx iz Python A 720227 v THBZZHFIEL T,

PyObject* IC¥ ¥ A M ENTz def ZIRL ET, =7 —0F4E LG NULL 2R L £5,
N— g v 3.5 TEM.
EY 2 —VERD m_slots X ¥ \i% PyModuleDef_Slot MHERDRAIEIEX I UI R D FHA:

PyModuleDef_Slot

int slot

Zay b+ ID T, R CHAES ATV 2 FIH AR ED SN F T,

void* value

2y FOET, EEiZRay b ID KKREFELET,
N— a ¥ 3.5 THE.
m_slots BCFNZID 0 D21 v F THIFE A TOWRITIR D FHA,
FIHATREZR R &y F OBUILLR T

Py_mod_create
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EIa—NA T2 VEHBEERT 27-DICMIENZBBERELE T, DAy D value KA
YERIERDY T AT x BROBEBEIEL TR TIEWITERA:

PyObject* create_module (PyObject *spec, PyModuleDef *def)

PEP 451 TEF XN/ ModuleSpec f Y ARV A ¥, EY 2 — VEREZUIWZHEKTT, ZhiX
MLVWEY 2a— ATV 27 beiRTh, 5 —%FELTNULL ZIBRIRETT,

ZOBEIIR/INBICED TBELRETY, FHZEED Python 2— FEIEUHIARNETIIRL, RLE
Va—NEAYR-PLEI TR EHBL—TIMHETL x5,

BHD Py_mod_create A0 v + 2 1 DDEY 2 —LVERICERELZWVWADLWVTT,

Py_mod_create DX EINTWVWRWEAEIX, £ ¥ R— MEMIX PyModule_New() %o THE DE
Da—NF IV EERLET, BV 2 LOEFNIERTIERL spec POEF IR, Zhi
Ko THREY 2 —ADEMICEY 2 — LVBEBICBY 2 MBEZRETERLD, VRV v 27UV I RE
LTRA—DEY 2 —VEHREZHEGLOOHOHHITA Y R— P TELDLET,

BREND I TS 7 bW PyModule_Type DA VARV ATHRHEIDHD FXA. 4 VK- McBHE
TRBUDHRELEENTEZRIE, YARBTHMEZ T, Lo L, PyModuleDef %% NULL T/
W\ m_traverse, m_clear, m_free . $ LI R THR WV m_size. H L <X Py_mod_create DIFD
28y hEFEOEEIX, PyModule_Type 4 Y AR Y ZADHMEENZTL & S,

Py_mod_exec
EVa—% RITTS L EXMFEN 2R EL T, 2 Python €Y 2 —Lda— FEFEST
TE5DOLMAETT: ZOMBIIZVTWEY FJRLEREZEY 2—LIILET, ZOBBDS 72 F v
WFLLR T

int exec_module (PyObject* module)

B D Py_mod_exec AW v MAREINTWIIGEIX. m_slots BLANCHNZIEICUHE XN TH &
7,

ZEREOIALICOVWT X DEEL {1X PEP 489 2R T 7Z X,

{EKEES 21— )LIERREE

T oBgE. ZERETIIEZMES & 2ICEBAITHOEHENE T, FIZIZEY 2 -1 A 7Y =2 P 2EINCAE
K3 BeEIC, 2o OREUREE# 2 £ 3, PyModule_FromDefAndSpec 3 & Uf PyModule_ExecDef D ¥
B oY, O LARITIZEY 2 —APERIOHE SN TORITIUIZD 8 A,

PyObject * PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
Return value: New reference. module ¥ ModuleSpec 7Y =2 b D spec TERINZLBHIC
HLVWEY 2= A7 b2AERLET, ZOBEBUE. PyModule_FromDefAndSpec2() FAED
module _api_version (2 PYTHON_API_VERSION ZIEE L/ BR L LA FEVE T,

N—a v 3.5 Tl

PyObject * PyModule_FromDefAndSpec2(PyModuleDef — *def, PyObject  *spec, int mod-

ule__api_version)
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Return value: New reference. AP1 )N—3 a > % module__api_version & LT, module £ Module-
Spec A7 27 bD spec TERINIZEBHICHLOVE Y 2 - A7V VEERLET, b LIE
EINTN=Ta VPFEITLTVEA VX —=T YV RX—DN= 3 v 8% 55513, RuntineWarning
PREIEET,

FR: B AYOEE. ZOMETIERL PyModule_FromDefAndSpec() ZRIHT 2RETT, 2D
BB, ZOBBOBREEEHEL TV & ZICZFFHL T ZE N,

N—a v 3.5 Tl

int PyModule_ExecDef ( PyObject *module, PyModuleDef *def)

def THEZONIERDFEITRa Y + (Py_mod_ezec) ZFITLET,

N— ar 3.5 TEM.

int PyModule_SetDocString (PyObject *module, const char *docstring)

module @ docstring % docstring ICFREL EF . Z DBEUL. PyModuleDef %5 PyModule_Create
% L £ & PyModule_FromDefAndSpec ZffioTEY 2 — IV 2AEKT % & ZICHBMICMOH I E T,

N— 3 v 3.5 TEM.

int PyModule_AddFunctions (PyObject *module, PyMethodDef *functions)

HiR—

#UifiAY NULL 127 5 TW 3 functions BLFC & % BAE% module \ZBINIL %3, PyMethodDef HEiEIA
DA DT Y b VIZDWTIE PyMethodDef DFiHZ SR L TL 72 & W (£Y 2 — LV OARTZEM P LT
ENTVARVDT, C TEEINEED2— AL~ "B B0 TWEY 2 —1% 1 DHOF I8
LTRIFED ., Python 7 7 ADA Y ARV ZAXY v FIZBBIZLET ), ZOR%IE. PyModuleDef
5 PyModule_Create ¥ L < & PyModule_FromDefAndSpec Zffio TEY 2 — W 2AEKT 5 & X
HEIRICR O E g3,

N—ar 3.5 TEM.

b BE%L

EY 2 — NV OYIHLERER (—BEFIILZ 5 55) . H2VIEEY 2 —1DFETRay bR UHENS
B (ZBREEIIHLZ 5 5E) BROBZE/-S &, €Y 2 —1 0 state DFILZBHFICTE 3

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)

module WA TP =27 b% name E LTEIMLET, ZOBEITEY 2 — L OIS, SFH XN
LEMBETT, ZOBEBTATIL =L 2i12ld value NDBRBEHBAFT, TT7—0DL Z2iF -1 &,
BIhL-e &2k 0 ZIRL 95,

AMR: Unlike other functions that steal references, PyModule_AddObject () only decrements the

reference count of value on success.

This means that its return value must be checked, and calling code must Py_DECREF() wvalue

manually on error. Example usage:

8.6.
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Py_INCREF (spam) ;

if (PyModule_AddObject(module, "spam", spam) < 0) {
Py_DECREF (module) ;
Py_DECREF (spam) ;
return NULL;

int PyModule_AddIntConstant (PyObject *module, const char *name, long value)
module \[ZBBGERE name ¥ LTTGEML 3, ZOMFEEBEBIZEY 2 —LOWIILEZ» SFH XM
TVEY, T7-DL XTI -1 %2, BHLZLZT 0 ZRLET,

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
module IZXFHNER % name &£ U TEMUE S, ZOFEFBEBUIEY 2 — L OYIHILEEED SR
NTVET, XFF value 1F NULL FIHENTOWRIFIUIRD FHA, TF7—-DL ZIE -1 . B
Lz Zi2id 0 ZiRL %9,

int PyModule_AddIntMacro(PyObject *module, macro)
module & int EEZBMUL X3, %A1 & HIE macro 2 5EE SN E T, Bl 213,
PyModule_AddIntMacro(module, AF_INET) ¥ § 2% ¥, AF INET 2 W5 &ZHiD int BEK %
AF _INET DfET module IZBML %5, =7 —FI2id -1 2. MIHIFHITIE 0 2R L £ T,

int PyModule_AddStringMacro (PyObject *module, macro)
XFHE%E module IZBML E T,

EVa1-IILBER

—ERBERIHILIE. BEDA VX TV EZDayTFAMLOFERES VY IA NV DEY 2 —ABERLET, &
NZEoT, BOPOLEY 2 —NVEBNOSREITEI 2a— A7V 27 bPBUSTEZ T,

ZEPEOIALZ S C H—DER P LEBOEY 2 —ADMERTE 2 DT, ZH 6 OBEBUIZ BRI Z
o TR ENZEY 2 —MITIIER E8 A

PyObject* PyState_FindModule (PyModuleDef *def)
Return value: Borrowed reference. BEDA VX TV XD def »SEbNIES 2 — AT
FEIRLET, ZOXY vy FORMESMFE LT, #id o T PyState_AddModule() TA YR T VY XD
state ICEY 2 — ATV 27 b BB LTEL e Z2ERLET, WHETHEY2a—NA TP =7 b
DEMAD S0 B L EHANCSA ¥ & TV XD state 1[ERE XN TWRWIEEE, NULL 2K L ¥73,

int PyState_AddModule (PyObject *module, PyModuleDef *def)
BBUCHEINEY 2a—AF TV b, A VR T VXD state WCHFELET, ZOMEMES Z &
T PyState_FindModule() DPHEY a— VATV 27 M7 7RRATEBS LR D FT,

—BRBETIL 2 o TIERE N EY 2 —MITDAFETT,

Python calls PyState_AddModule automatically after importing a module, so it is unnecessary
(but harmless) to call it from module initialization code. An explicit call is needed only if the

module’s own init code subsequently calls PyState_FindModule. The function is mainly intended
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for implementing alternative import mechanisms (either by calling it directly, or by referring to

its implementation for details of the required state updates).
L7286 0 %, KBLZES -1 ZBLET,
N—a v 3.3 TEM.

int PyState_RemoveModule (PyModuleDef *def)
def DOELNIZEY 2 —NA TV 2V Ve A VR TY X state 2HHEIRLET, BBILES 0 %2, &
ML= -1 ZRLET,

N—a v 3.3 Tl

8.6.3 17L—2FTTx/ I (iterator object)

Python TR ZFEHOA 7L -2 ATV 27 V2L TVwES, =D HE -7 X471 —&T,
__getitem__() XAV FEHR-bFI2EREDOS =7 Y AEWMHTVET, ZOHEMIH LATREA 7Y =
7 bty FAUHE (sentinel value) 2, ¥ —F Y RANOBERZ L IO LAJREA 7Y = 7 b EFEOH
LT, BV FRVEMRINzE TICKEUEEZET L ET,

PyTypeObject PySeqIlter_Type
PySeqIter_New() %, #AHBAAY —F ¥ ZHNH LT 1 5IBIEXDOMHAAABEE iter O 2L
T BIGRENDE, ATVL—&F 7927 ORI T2+ TT,

int PySeqIter_Check(op)
PySeqIter_Type DD op DX FIWZEZIRLET,

PyObject* PySeqlter_New(PyObject *seq)
Return value: New reference. —ffi> —7 Y 2727 b seq BWHIATL—XERLET,
RIBUIRZ, > —F ¥ AR TFHEERIEDBHC IndexError ZiR L7z 2T T LE T,

PyTypeObject PyCalllter_Type
PyCallIter_New() X, fHAAALMEE iter () D 2 5IBIEAIERIT A T1L—& A7 7 VORIA T
Y27 FTT,

int PyCallIter_Check(op)
op BN PyCalllter Type DY ZIWXHEZRLET,

PyObject* PyCallIter_New(PyObject *callable, PyObject *sentinel)
Return value: New reference. #1722 A 7L —RERUET, BHID/NT XX callable 13587 LT
MU HE % Python OFERH LATREA 70 =27 PR OLRBATOINLEVERA; callable 1X, WMUH I
57RO RGN R A 72 = 7 P BRI BIFIUIR D FH A EREIN4 7L —&IiE, callable
B sentinel IZFHE L WMHEZIRT & RIBUHEZHET LT,
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8.6.4 TRUVTAAT T I (descriptor object)

P TR YT R (descriptor)” 1E. HB5F TV 27 FOWLKOPDBHEIZOVWTEHAR LA TV 2 P T,
TAZVITRATY 27 M3 A T =7 P OFFENICHD 7,

PyTypeObject PyProperty_Type
HABRABT AN TR A T 27 b TH,

PyObject* PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)

Return value: New reference.

PyObject* PyDescr_NewMember ( Py TypeObject *type, struct PyMemberDef *meth)

Return value: New reference.

PyObject* PyDescr_NewMethod ( PyTypeObject *type, struct PyMethodDef *meth)

Return value: New reference.

PyObject* PyDescr_NewWrapper (PyTypeObject *type, struct ~ wrapperbase *wrapper,
void *wrapped)
Return value: New reference.
PyObject* PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)

Return value: New reference.

int PyDescr_IsData(PyObject *descr)
TARAIZVFRF T =27 b descr BT —RBHOT RV TROBFEICIIEERZ, XYy TRV S
ROGEWIIMBEIRLET, deser AT AV VFEATO 27 b TRINERD FHA;, =27 —F = v
I3 TVER A

PyObject* PyWrapper_New (PyObject *, PyObject *)

Return value: New reference.

8.6.5 RFAMXAT TV bk (slice object)

PyTypeObject PySlice_Type
ATGARFX T2 bVOBZ TV 27 P TT, ZAUX Python LA ¥IZBIF 5 slice LML A TV =
7 hT9,

int PySlice_Check(PyObject *ob)
0b BMAFGA AL TS =7 POFECEZRLET; 0b 13 NULL THo TR D FHA,

PyObject* PySlice_New(PyObject *start, PyObject *stop, PyObject *step)
Return value: New reference. &6E LIAED STz RATARF T 27 b 2R LET, T XK
start, stop, B step ZAFTARF T 27 VB 2REZDBELE LTHWSRES, ZhS0DfH
FWVWEA D NULL IZTE, WS d 2{HIZIE None DMEDLNE T, HikkA 7= r27nr—>ay
TERWEEICIE NULL 2R L 5,

int PySlice_GetIndices(PyObject  *slice, Py_ssize_t  length, Py_ssize_t *start,
Py_ssize_t *stop, Py_ssize_t *step)
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ATAARXTI 2T b slice \2BIF 3 start, stop, B step DA VT AEEFIGLET, ZDE =
=TV ADEZ % length LIRELE T, length KD SRKERAL VT I/ RRZ LT —2 LTHV
£7,

DL Z2E 0 %, =7 -0 X2 3fist ety bEFIC -1 BRLET (L. HBEA VT A
DWFTNH—DD None TR, DOBEICLEITER» o HEZREE T, TOHAE, -1 &K
LTty b LET),

BEHL, BRI IOEBEHENTKBZVTL & 5,
N—ay 3.2 TEHE: ANX. slice 513 DFIE PySlicelbject* T L7,

int PySlice_GetIndicesEx(PyObject  *slice, Py_ssize_t length, Py_ssize_t  *start,

Py_ssize_t *stop, Py_ssize_t *step, Py_ssize_t *slicelength)
PyStlice_GetIndices () DEMAIETT, slice ITBIF 5. start, stop BE U step DA > 727 AE

EREEZLET, =T Y ADEI% length . A7 4 ADEEX% slicelength KL £ 3, BEFRS D
AT IRAZBEHEDAFIARE—HLEGIETZ Y vy 7ENET,

B Z22iF 0ok, T5—0rEEFNEEY PLT -1 ZIRLET,

JEMR: This function is considered not safe for resizable sequences. Its invocation should be

replaced by a combination of PySlice_Unpack() and PySlice_AdjustIndices () where

if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) < 0) {

// return error

is replaced by

if (PySlice_Unpack(slice, &start, &stop, &step) < 0) {
// return error

X
slicelength = PySlice_AdjustIndices(length, &start, &stop, step);

N—=a ¥y 3.2 TEHE: HNE. slice 518 DAE PySliceObject* T L7,

N— 3 ¥ 3.6.1 TZAHE: If Py_LIMITED_API is not set or set to the value between 0x03050400 and
0x03060000 (not including) or 0x03060100 or higher PySlice_GetIndicesEx() is implemented
as a macro using PySlice_Unpack() and PySlice_AdjustIndices(). Arguments start, stop and

step are evaluated more than once.

N— a3 ¥ 3.6.1 TIHEEE: If Py_LIMITED_API is set to the value less than 0x03050400 or between
0x03060000 and 0x03060100 (not including) PySlice_GetIndicesEx() is a deprecated function.

int PySlice_Unpack(PyObject *slice, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize t *step)
Extract the start, stop and step data members from a slice object as C integers. Silently re-

duce values larger than PY_SSIZE_T_MAX to PY_SSIZE_T_MAX, silently boost the start and stop
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values less than PY_SSIZE_T_MIN to PY_SSIZE_T_MIN, and silently boost the step values less than
-PY_SSIZE_T_MAX to -PY_SSIZE_T_MAX.

Return -1 on error, 0 on success.
N— a ¥ 3.6.1 TE.

Py_ssize t PySlice_AdjustIndices(Py_ssize t length, Py_ssize t *start, Py_ssize_t *stop,

Py_ ssize_t step)
Adjust start/end slice indices assuming a sequence of the specified length. Out of bounds indices

are clipped in a manner consistent with the handling of normal slices.
Return the length of the slice. Always successful. Doesn’t call Python code.

N—a v 3.6.1 THEM.

8.6.6 Ellipsis 77> k

PyObject *Py_Ellipsis
Python i281F % Ellipsis A 7Y =27 b TF, ZDF TV =7 MIXY v REFRLEEEA, BRIV
YIFORTIE, MDA T 27 b RIS BEHDH D £F, Py_None DXSIT. Thdb> I
FEA T2 T,

8.6.7 memoryview 771U

memoryview 7Y =7 M, MOA 7T 27 PEFEUL LKSIWZHA S Python 70227 +OEZE L7 C &
RLNLD Ny T7DA 22 =T T—2A TS,

PyObject *PyMemoryView_FromObject (PyObject *obj)
Return value: New reference. Xy 7 74 VR 7 =z — AT 247 =27 b2 5 memoryview 7
7927 PRAERLET, L obj DEZIABARERNY 7 7 DI AKR— b2V R—-FT 285, Z
@ memoryview A 7Y =7 MIFAZZARET T, £ TRITINEFTHLDOAILR S, =7 AKR—
X —DPHNTH L DOV THAFEATREE B D £9,

PyObject *PyMemoryView_FromMemory (char *mem, Py_ssize t size, int flags)
Return value: New reference. mem %ZBLFD Ny 7 7 ¥ LT memoryview % 73 = 7 b Z{ER L E
9, flags 1& PyBUF_READ % PyBUF_WRITE D &5 6022 D £9,

N—ar 3.3 TEM.

PyObject *PyMemoryView_FromBuffer (Py_buffer *view)
Return value: New reference. view ¥ L TH A BNy 7 7 &% 7 v 7§ % memoryview 7
V7 FERERLET, BRE AL PNy T 2 ENFITIE. PyMemoryView FromMemory () DI 5 HiE
FLWTT,

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
Return wvalue: New reference. buffer £ ¥ X7 =z —XZEHRLTWVWE A7 =7 b5 (C »
‘Frortran @ order T) &L XEVF ¥ > 7D memoryview 7P =27 bEIEDE T, XEV
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L TV A S, memoryview A 7Y =27 MITTOXEV SR L3, 2 DEE, XEY
Xa ¥ —EN T, memoryview 7Yz MIFT LW bytes #7027 b 2SR ET,

int PyMemoryView_Check (PyObject *obj)
obj % memoryview > 7Y =7 bOBHWCHEZRELE T, BED L 5, memoryview DV 77 T R
DIERERFA] STV E Ao

Py buffer *PyMemoryView_GET_BUFFER(PyObject *muiew)
EEXLEINZNY 77— memoryview DT T A R— b aV¥—iZ, KAV X—%BLET, mview
¥ memoryview £ YA X Y ATRIFNUERD FRA; 2O 7 0ldBl%E2F v 7 LRVWOTHRITE
FryZ LRINZIRST, TRER2L 779228003 HD %3,

Py buffer *PyMemoryView_GET_BASE (PyObject *muview)
memoryview 2 T 7 AR — b L TWVWEATI 27 PADKA ¥ X %EIRL FET, memoryview 53
PyMemoryView_ FromMemory () %> PyMemoryView_FromBuffer() ®¥H L TIER I N T WS
A\ NULL 2B L %35

8.6.8 FEWAT> o/ k

Python & 8§88 %A 7Y =7 b (first-class object) & LTHER—-F L ET, HSWEEEELET 2
“HEEOEBEOATY 27 VDD T, HEoRB3HEMASZRA 7O T, BREAVYFALDA TV 2
7 MR UCRRERIRD 7exs e LTIRES A 7Y 27 T,

int PyWeakref_Check(ob)
ob WBRA T 27 b hTuXoF 7927 POBFEICEZRLET,

int PyWeakref_CheckRef (ob)
b BWBMWA TV =7 FDBEICEZIRLET,

int PyWeakref _CheckProxy (ob)
ob BTRFXTA TV =7 FOBFEICHEIKEL FT,

PyObject* PyWeakref_NewRef (PyObject *ob, PyObject *callback)

Return value: New reference. ob WX T 28/ BRA T =7 b2 RLE T, ZOBEBIIEICH RS
WEZRLE I, BT LFLLA T2 P 2EaRiEEDH D A, BIFOSIRA 7o = 7 P25k
ENBZedHHET, H DT AKX callback \FFEFH LAJBEA 7P =27 T, ob BH—RY L
7Y a Yy EINBRICBENERITED £57; callback 13595BBA 70 =7 FEEKEE—DRRTX XL LT
ZED £3, callback i% None ° NULL IZLTHDFEVER A, ob BB TERVWATI 7 D
BEe. callback 2SWEOH LATEES 7Y = 7 b, None . NULL OV THARWEEIE, NULL 23K L
T TypeError ZiEH L ¥9,

PyObject* PyWeakref_NewProxy (PyObject *ob, PyObject *callback)
Return value: New reference. ob WX T 25HBMIa xS A7 27 M 2IBRLET, ZOBKIIHEIC
HiehBRERLETH, BT LIFRATI 2 b ERRAIEH D FXA, BEEO T x> 47
Pz PRI NBZ I DD ET, H DT XK callback W EMECH LATREA 7Y =27 M T, ob 53
H=RY AL aryENRBTEMZZITWMD $3, callback 13552 A 7Y = 7 F BRZ H—0D %
FARE LTRITWD £73, callback 13 None % NULL IZLTH D FENEE A, ob BFHBRTE R0 A
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7Y =7 bDEER. callback KU LATREL 72 = 7 b, None . NULL OWFAT bR WIHEE,
NULL %3R L C TypeError %iXH L 3,

PyObject* PyWeakref_GetObject (PyObject *ref)
Return value: Borrowed reference. 595 ref BB L TV A7 =7 b RIRL T, HEBRA
Pz MTTIIER L TOWARWEEES, Py_None #iIBL 3,

AR ZoBBIZREA 727 O BOYDOEBR ZRLET, 20D, 20FTY =2 +EF]
FALTWABZEDA TS =7 PHWEINZRNZ Lo TV BEERRE, HIT Py_INCREF() %W
UHFRETT,

PyObject* PyWeakref_GET_OBJECT (PyObject *ref)
Return value: Borrowed reference. PylWeakref GetObject () WTWETH, v/ nTHEXNT
WT, T7—Fzv 72TV ERA,

8.6.9 h7EIL

using-capsules LLRDA 7 = 7 + &2{# 5 FIEIZOWTIZ using-capsules #SHE L TL 72X W,
N—=a ¥ 3.1 TE.

PyCapsule
ZD PyObject DY 7 XA FF, EEOEEZKL, CHIREY 2 — 5 Python 2— FE2FEH LT
flid C FFBD 3 — FITEEDEE (voidx KA Y XOET) BIRLENHZ L XICHHATT, H5%E
Ta—WNTEREINTVWS C SEEBOEA X%, DD 2 —LIZELTZ I HMUHE 2
X2 F stk fEbhEd, UKD, B —FEINZEY 2—-1DHD C APL ITEHF
@ import HEEETHEL T 7R T2 B TEET,

PyCapsule_Destructor
AT TBETANT 7R A=Ay 7R RO XS ITERINET

typedef void (*PyCapsule_Destructor) (PyObject *);

PyCapsule_Destructor 2 — Ny 7 DEIEIZDWTIX PyCapsule_New() ZHBIRLTL X W,

int PyCapsule_CheckExact (PyObject *p)
518D PyCapsule 720728 &I true ZIRL F 3,

PyObject* PyCapsule_New(void *pointer, const char *name, PyCapsule Destructor destructor)
Return value: New reference. pointer Zi&#03 % PyCapsule Z{ER L ¥ 3, pointer 51%8U% NULL
VC\\%OVCO;E b i'ﬁ_/bo

KL 7256, BlAVERE LT NULL 2R L3,

name SCEFNE NULL 2 B C XFFINDKRA ¥ X TF, NULL TEOWHE, ZOXFEFNEA L
YW T NI DELERETIRENDD £F, (destructor O TIRINT 2 Z 2 IFFHF T XN TVET)
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destructor 75 NULL THEWEGE, H 2 ADHIBREIN S L 22200 S Z25[8e L THRUOH X
%3,

ZOHTENNREY 2a—LDEMNEY L TREZNS5E. name 1X modulename.attributename ¥ 1§
EINDBZRETT, 25528, MODES 2 —ADBZDH SN % PyCapsule_Import() TA ¥ HR—
FIBZENTEET,

void* PyCapsule_GetPointer (PyObject *capsule, const char *name)
A T2 MRFES TV S pointer ZEXD L £3, KL 7235813690 273%E LT NULL ZiIR L £73,

name 5IEUI T T VRIF SN TV B EHT & IEIC—HR LR TFUER D £/ A, b L 7 EITEN
N T3 name 25 NULL 72 5, Z DBD name 513 SR U < NULL TRIFUTIR D £ A, Python
1% C EFED stremp() %2# > TIZ D name Z LKL 5

PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)
AT EMRFEENTWBBEDT A M7 7 2 2R L % T, KBLGE, BIst2&E L T NULL Zi&
LEd,

HTEMENULL 27 A7 R LTROZENTERT, {E- T, RDED NULL 232 J — %245
LTRWATREMED D D £3, PyCapsule_IsValid() »» PyErr_Occurred() ZFH L THEELTL 7
éL\O

void* PyCapsule_GetContext (PyObject *capsule)
AT ENMMRFEENTOVRBED T Y 7 F A b (context) ZIRLE T, KRMLIGE. BN ERELT
NULL 23R L ¥7,

AT RVENULL 22 7F AP LTHOIENTEET, o T, RDED NULL Az F — %25
LTCRWATREMD S D £F, PyCapsule_IsValid() B> PyErr_Occurred() ZFH L CHEZEL T2
éL\O

const char* PyCapsule_GetName ( PyObject *capsule)
A TR VRIEFS N TOBIBFED name 2R L 5, KL 756, Blst230E LT NULL 2B L £9

71 72 VIE NULL % name & LTHRO ZEMNTEX T, iE-> T, KDED NULL A5 —Z{EL TRV
AJBEMED D D 9, PyCapsule_IsValid() 2 PyErr_Occurred() ZFH LU THEREL TLZ&E W,

*,

void* PyCapsule_Import (const char *name, int no_ block)

EY 2= VDA T VEERS CATI 27 bANDKRA Y EEA VHR—F LET, name 51813 %
DIEMEDTERH % module.attribute D K D IZHE LRITFIUIRD FH A, I T EAITHEMEINT
W3 name 3 DOXFINIIEMIC B LR TNERD FHA. no block WEDOKE, £ a—%
(PyImport_ImportModuleNoBlock() ZfioT) 7v v ZHFITA ¥ R— b LET, no_block 3MED
R, EY 2 —d (PyImport_ImportModule() ZfHioT) BEDHETA Y R—-FENET,

R LT E. ATV ONE RA VR ZiRLEF, KWLEGE, IS 2 EL T NULL 2R L
3,

int PyCapsule_IsValid(PyObject *capsule, const char *name)
capsule BENE D TN THENPEI P2 F v 7 LET, B capsule 1. IE NULL T,
PyCapsule_CheckEzact () % A L., I NULL B4 Y X EZEHL TV T, WED name 5355
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name £ % vF LE T, (name OIS FIZOWTIE PyCapsule_GetPointer() % SI&)

BEWRZ 5 L. PyCapsule_IsValid() DEZETHE, ®TDT 7+t v ¥ (PyCapsule_Get() TH
F 52 TOB) BINT 2 eBRIESNET,

FTI 27 MHET name B~ v F LIEHEICIE 0 2, ZHLANOHEEIC 0 #IBLET, ZOBEK
W R L 18 A

int PyCapsule_SetContext (PyObject *capsule, void *context)
capsule AERD AV TF X b RA > R% contert \CRHELE T,

I L7=6 0 2. KREMLZSHM2R0ELTIE 0 ZIBL 5,

int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule Destructor destructor)
capsule WESD TR & 7 7 &% destructor [CRELE T,

RIIL75 0 2. RML 7B ZRELTIE 0 ZIRLET,

int PyCapsule_SetName ( PyObject *capsule, const char *name)
capsule IEBD name % name WKIKEL F T, name PIE NULL D& &, ZIUX capsule £ D D EWVWEH
MR ORENDHD £3, b LI TIT capsule IZIE NULL @D name DMRIFS L TWIGE. ZAUT0
T BEBIIITONER A

BIL76 0 &2, RML 76BN ZRELTIE 0 ZIRL T,

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
capsule WERD R A > X% pointer IZEE L £ T pointer 1 NULL TH o TIFRD FH A,

RIIL76 0 &2, RML 7B ZRELTIE O ZIRL X9,

8.6.10 >z RL—&FTTxUk

VxR —ZF TV 27 NI, Python WY 2 AL —ZA T L —XERETI2ORXMoTVWEATI 227 bT
T VAL —&KF TV MIWH., PyGen_New() X PyGen_NewWithQuallName () OBHRAVIZIENHE LT
37K, % yield TA2EBDA T L —>a itk D ERINET,

PyGenObject
VAL —RATT =7 MO TNWS C MR TT,

PyTypeObject PyGen_Type
VAL —=RATI 7 MIMIBT 384T =27 F T,

int PyGen_Check ( PyObject *ob)
0b WY 2 AL —RF TV =27 POBGEICHZELET, ob 2 NULL THo TR D FHA,

int PyGen_CheckExact ( PyObject *ob)
ob DRI PyGen_Type D& FIZ true ZIRL F T, ob 1& NULL TH o TUIWIFEH Ao

PyObject* PyGen_New (PyFrameObject *frame)
Return value: New reference. frame 73 =7 MZHDIWTH 2RI 2 XL —XF TV =7 ek
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BMLUTRLES, ZOBIE frame NOSREBAE T, 51805 NULL TH - TIERD FEA,

PyObject* PyGen_NewWithQualName (PyFrameObject *frame, PyObject *name, PyObject *qual-

name)
Return value: New reference. frame A 73 = 7 b oIz =22 —X ATV =7 MEAEKL.

__name__ ¥ __qualname__ % name ¥ qualname WCFEL TRL T3, ZDOREIL frame ~DSH
BFBRAET, frame 51E0E NULL TH o Tidih 8 A,

8.6.11 JIL—F>ATxoU

N— a3 v 3.5 TEM.
AN—F A TY 22 I async F—TV— F&flio TERLBEBIET ATV =2 FTT,

PyCoroObject
AN—F A TP bDIDD C HEERK,

PyTypeObject PyCoro_Type
AN—F XTI MINET AT b,

int PyCoro_CheckExact (PyObject *ob)
ob DHIDY PyCoro_Type D& FIT true IR L E¥F o 0b & NULL TH o TUIWITEE A,

PyObject* PyCoro_New(PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame A 7Y =27 b oL val—F 37y 27 bRERL T,
__name__ ¥ __qualname__ % name ¥ qualname \ZFZELTRLET, ZOBEIE frame ~DSHR
PENET, frame 5150 NULL TH - T3 D ¥ A,

8.6.12 OVTFAMEHATI I+

AR N—Y 3> 371 TEHE: Python 3.7.1 TR2TDaY7FAMEHD C API D> 73 F v 13,
PyContext, PyContextVar, PyContextToken DD DI PyObject RA ¥ X %5 K51 BE Shil
720 BRI

/7 in 3.7.0:
PyContext *PyContext_New(void);

// an 3.7.1+:
PyObject *PyContext_New(void) ;

FEHINE bpo-34762 B L TL7Z& W,

N—a ¥ 3.7 Tl

Z DHITIE. contextvars EY 2 — LD C API OFICOWTEHHL £3°,
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PyContext
contextvars.Context A 7Y =27 F 2RI T 27200 C MGk,

PyContextVar
contextvars.ContextVar A 7Y =7 F 2RI 37200 C MGk,

PyContextToken
contextvars.Token A 7Y =7 F 2RIET 27D C FEEK,

PyTypeObject PyContext_Type
AVTFAM BERBT2MMA T2 b,

PyTypeObject PyContextVar_Type
AVTHFANER e RBT A T2 b,

PyTypeObject PyContextToken_Type
AVTFAMEH =Y BERBT2UA T2 b,

MFzyr<rn:

int PyContext_CheckExact (PyObject *0)
0 B PyContezt_Type DHFAICEHZIELE T, 013 NULL THo TR D FEA, ZDOREEIIEITK
mLES,

int PyContextVar_CheckExact (PyObject *0)
o B3 PyContextVar_ Type DHHICEZIELE T, 013 NULL THo TR D FHA, ZOBEITHFIC
I E 3,

int PyContextToken_CheckExact (PyObject *0)
o H PyContextToken_ Type DHZFEWXEZIKLE T, 01 NULL THoTIERD FHA. Z ORI
HIZHII L LT,

AVTFRAMATY 27 M RIS B

PyObject *PyContext_New (void)
Return value: New reference. HILWZED AV T XA ATV =7 b RELET, =7 —2EE 7
BE1X NULL 238U £9,

PyObject *PyContext_Copy (PyObject *ctx)
Return value: New reference. JEXNTz ctz AV T XA MEA TV =27 POEVWAL—2ERLET,
I35 —RELGEIE NULL 2R L 9,

PyObject *PyContext_CopyCurrent (void)
Return value: New reference. BIIED AV THF A MF TV 27 bRV IV —ZER L ET, =7 —
DX 7235513 NULL 2B L £ 3

int PyContext_Enter (PyObject *ctr)
ctr ZHRIEDAL y FOBEOAYTFRAMIRELE T, HIL7H 0 2, KRWLAES -1 ZIRL
£9,
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int PyContext_Exit (PyObject *ctz)
cte AV TFA RN, 1 OHIOI Y FFRAPRBEDRAL y FOBRED Y 7F X MIETLL
F9, ML s 0%, KRELZES -1 ZRLET,

int PyContext_ClearFreeList ()
AVTFRANVEBDTZ7 V-V R M2 VT LEY, RSN ERBEZRL T, ZOBRIIEICHI
L/ ij—o

ay T ¥R EROREE:

PyObject *PyContextVar_New(const char *name, PyObject *def)
Return value: New reference. #1 L\ “ContextVar“t 7 =7 b2 Z LWL E T, name 518UIFA
HEREE TNy ZOHMNTHEDLNE T, def 518IEa > T F A MERDT 7 4V MERIEET 20, T
7 4 BB VEEE “NULLY TS, =7 —EE58E, BBIX “NULL“ZR L 3,

int PyContextVar_Get (PyObject *var, PyObject *default_wvalue, PyObject **value)
AVTFRAMNEBOMEEEELE T, BIEHICT 7 —SEE LG8 -1 &, EXRA» - TH Rfd»
LBRATHDII—DRERDP-TIGEIT 0 ZRLET,

YT XA MEBD RN 0 FBE value BENEIETHRA Y XIHoTVWET, a7 FR MER
DR S b otz HBEIE. value BT DDIERD I 512 -oTVWET:

o (NULL TZHFAUI) default _value
o (NULL THRIIUR) var DT 7 + L M
 NULL
“NULL“ZFRIFIE. ZoBBIIH LWBREZRL 5,

PyObject *PyContextVar_Set (PyObject *var, PyObject *value)
Return value: New reference. BITEQ 2 ¥ 7 F X MZBWT var DfE%L value Iy P LET, ZTOD
BHIZEZHLOW =727V 27 b, 7RI 075813 “NULL“ZIB L £3,

int PyContextVar_Reset (PyObject *var, PyObject *token)
var AV T XA MNEBDIREEZ VY F L. token ZiR L7z PyContextVar_Set () DI 2 HTDIK
BICRLET, COBBUISRIILES 0, RLES -1 ZIRLE T,

8.6.13 DateTime #7>x 7 k

datetime EY 2 — N Tid, MABRHNA 7Y =2 P RRAIA 7Y =7 P 2L TVE T, IR B
2SS HEIE. HOPUDANY X T 7 4 )L datetime.h %Y — R include L (Python.h lFZ D7 7 A L
% include L £t A). PyDateTime_IMPORT ¥ 2 Rm %, #HIZEY 2 — LAIHILEIED &, HEI L TH B
BHHET, 2o 7 iITD~ 7 v Tfibh 2 #IZE PyDateTimeAPI 12 C HERAND KA V&% A
NxE9,

UTC Y IN I T 7R TBHD< 7 a:

PyObject* PyDateTime_TimeZone_UTC
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UTC ZA LY —VITHE TR U7V MU EIRLET, 24U datetime. timezon.utc E[FUA T
Oz FTT,

N—Ta ¥ 3.7 TEM.
BFzyr<rn:

int PyDate_Check (PyObject *ob)
ob 78 PyDateTime_DateType %2> PyDateTime_DateType BDHY 7 X4 FDA T =7 F DHFEHIT
BEZRLET: 0ob 12 NULL THoTiERD TR A,

int PyDate_CheckExact (PyObject *ob)
ob 73 PyDateTime_DateType DA 7Y =7 FDHFEICEZIR L ET; 0b IX NULL THo TR D F
Ao

int PyDateTime_Check (PyObject *ob)
ob %3 PyDateTime_DateTimeType %> PyDateTime_DateTimeType DV 744 DA 7Y =7 b
DGFEWCEZIELET; ob 13 NULL TH o TERD £HA,

int PyDateTime_CheckExact (PyObject *ob)
ob 5 PyDateTime_DateTimeType D4 7Y =7 FOHFEIWCEHZIKL £3; ob 13 NULL TH o Tl
ZhEEA,

int PyTime_Check (PyObject *ob)
ob 78 PyDateTime_TimeType %2> PyDateTime_TimeType BOY 7 X4 FDA TP =7 + DHFHIC
HEBELET; ob 13 NULL TH o TIR D £E A

int PyTime_CheckExact (PyObject *ob)
ob 7’ PyDateTime_TimeType DA 7Y =7 FDHEICHEIK L ET; ob I NULL TH-oTIRD ¥
A,

int PyDelta_Check (PyObject *ob)
ob 78 PyDateTime_DeltaType 2> PyDateTime_DeltaType BDHB 7 X4 TDA 7 =7 b DFEH
WCEZIBLET; ob I NULL TH->TidR D €A,

int PyDelta_CheckExact (PyObject *ob)
ob 73 PyDateTime_DeltaType BUDA 7Y =7 FOBFEICEZIR L ET; 0b I& NULL TH - TIEZRD
FEA

int PyTZInfo_Check (PyObject *ob)
ob 7’ PyDateTime_TZInfoType 2> PyDateTime_TZInfoType DB T XA FDA TP =7 + DI
BICHZRLUET; ob I3 NULL THo TEARD $H A,

int PyTZInfo_CheckExact (PyObject *ob)
ob 73 PyDateTime_TZInfoType HD A 7Y =7 s DFHICEEZIRL ET; 0b 1 NULL TH - T D
\i‘ﬁ_/lJO

MUPEAT7Y 22 b 2ERT 270D~ 0TF:
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PyObject* PyDate_FromDate (int year, int month, int day)
Return value: New reference. & L7z, H. H® datetime.date A 7Y =2 F2IRL %7,

PyObject* PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute,

int second, int usecond)
Return value: New reference. ¥8E L7z, A. H. K. 7. B, ¥4 70D datetime.datetime

A7V beRLET,

PyObject* PyDateTime_FromDateAndTimeAndFold(int year, int month, int day, int hour,

int minute, int second, int usecond, int fold)
Return value: New reference. 185 E &L 7z4E, A. H. H%\ B =478, fold D datetime.

datetime A7 =27 b ERL T,
N— 3 v 3.6 TEM.

PyObject* PyTime_FromTime (int hour, int minute, int second, int usecond)
Return value: New reference. $6E EN7W, 77, . =4 78D datetime.time A 7V =7 + %
BLET,

PyObject* PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)
Return value: New reference. Y8E I N=IE, 7. ¥, ~A4 7 af), fold @ datetime.time 7P«
7 FERLET,

N—a v 3.6 Tl

PyObject* PyDelta_FromDSU(int days, int seconds, int useconds)
Return value: New reference. 8 € EN7=H, B, 4 7 ofD datetime.timedelta A 7P =7 b
ZRLET, ¥4 70 datetime. timedelta * 7V =7 P TERIN TV SHFIZAS X5
WIEREZITVE T,

PyObject* PyTimeZone_From0ffset (PyDateTime DeltaType* offset)
Return value: New reference. offset 5IEUTHRE LZEEA 7ty bEFFD, ARIDR W datetime.
timezone 7Y =7 bERIRLE T,

N— a v 3.7 TEM.

PyObject* PyTimeZone_FromOffsetAndName (PyDateTime DeltaType* offset, PyUni-

code* name)

Return value: New reference. offset™ 3|1 TIRELTBEEDA 7Y . Fname DX A LY =%
%HiD datetime.timezone 7Y =7 b EIRL F T,

N—Y a ¥ 3.7 TENM.

DTFo~Zrnuid date 77527 v 567 4 =V FMEZRDHIT DD DTT, 518k PyDateTime_Date
F7/23Z20H% 727 5 X (Bl 21X PyDateTime_DateTime) D £ ¥ XX ¥ ATRIFIUIKRD £ A, 5/8% NULL
WLTERLT, BFzy 73 fTVuERA:

int PyDateTime_GET_YEAR(PyDateTime_Date *0)
FREOBMTELET,

8.6. ZoftDATZ U+ 175



The Python/C API, )1 —2X 3.8.20

int PyDateTime_GET_MONTH(PyDateTime_ Date *o0)
A%z 17256 12 OMOEHTRL 7,

int PyDateTime_GET_DAY (PyDateTime_Date *o0)
Hx 125 31 OMOBKTRLET,

DFo~=27nmid datetime 79 227 b6 7 4 =LV FEEZWMOET DD DTT, 58I
PyDateTime_DateTime X 7/2XZ DV 727 5 ADA Y ARV ATRITNIERD ¥ A, 515% NULL 12 L
T3, BF =y 73 T0ELA:

int PyDateTime_DATE_GET_HOUR (PyDateTime DateTime *o0)
Rz 0 225 23 OEOBKTIRLET,

int PyDateTime_DATE_GET_MINUTE(PyDateTime DateTime *o0)
% 025 59 OMOBETIRLETS,

int PyDateTime_DATE_GET_SECOND (PyDateTime_DateTime *o0)
% 025 59 OMOBETRLET,

int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *o0)
<A 7uaM%E 025 999999 DRI TIRL £3,

int PyDateTime_DATE_GET_FOLD (PyDateTime DateTime *o)
Return the fold, as an int from 0 through 1.

N—a v 3.6 Tl

MFo=27mlid time A 79227 b6 7 4 =)L FMEZID HT72DDHDTT, 5143 PyDateTime_Time
FRRBEDY T I TADA VAR Y RATRINUIIZD A, 518% NULL IZLTRERHF. BF = v 71317
WEHA:

int PyDateTime_TIME_GET_HOUR(PyDateTime_Time *0)
Rz 0200 23 DEIOBETRLET,

int PyDateTime_TIME_GET_MINUTE(PyDateTime_Time *o0)
3% 055 59 OMOEHTIEL £3,

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *o0)
Bx 055 59 OO TERLET,

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_ Time *o0)
<A 7ufE 025 999999 ORI TR L 3,

int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *0)
Return the fold, as an int from 0 through 1.

N—Ya ¥ 3.6 TENM.

UTo~w27nmld time delta A 73 =227 b6 74— AV FEZEDRETRZDOHDTT, 58I
PyDateTime_Delta 2 ZDH¥ 727 3 ADA Y AR Y ZATRHRIFINIEZHRD TX A, 518 % NULL 1I2LTid#k
53, BF v 7IHTVERA:
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int PyDateTime_DELTA_GET_DAYS(PyDateTime_ Delta *o0)
HEU% -999999999 75 999999999 DEIDEELTIRL 3,

N—Ya ¥ 3.3 TEM.

int PyDateTime_DELTA_GET_SECONDS (PyDateTime_Delta *o0)
W 0 205 86399 DRDEMTIEL F3,

N—a v 3.3 Tl

int PyDateTime_DELTA_GET_MICROSECONDS (PyDateTime Delta *o0)
~A47uE 025 999999 ORIOEEMTIRL 3.

N— 3 v 3.3 TEN.
HUTo~2uld DB APl #5%%3 2 ETCOFEEHRATT:

PyObject* PyDateTime_FromTimestamp (PyObject *args)
Return value: New reference. dateitme.datetime.fromtimestamp() IZJE S DITHE L 7z518% 7
D BF727% datetime.datetime * 7YV FEAER L TRLE T,

PyObject* PyDate_FromTimestamp (PyObject *args)
Return value: New reference. dateitme.date.fromtimestamp() ZIE 3 DITH L2518 & Tan b
#7-7% datetime.date A7V 7 P EAEK L TGRLE T,
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NINE

#HA1L (INITIALIZATION). #&T4LE (FINALIZATION). XL K

Python #IEALRRE $BMIL T E W,

9.1 Python #JHA1LLLRI
Python 23#®AEFNT WS 7 7V & — a ¥ Tl D Python/C APT BI¥UE {5 #iiC Py_Initialize()
BB MR AU D /A, ZHZIFFISE LT W o0 oBEE JO0-NILGBREEH HdHD £7,
ROBIENE Python OFIHHLDHIT B Z2IFFOHIE X3
o ARERIEL:
— PyImport_AppendInittadb ()
— PyImport_EztendInittadb ()
— PyInitFrozenExtensions ()
— PyMem_SetAllocator()
— PyMem_SetupDebugHooks ()
— PyObject_SetdArenadllocator()
— Py_SetPath()
— Py_SetProgramName ()
— Py_SetPythonHome ()
— Py_SetStandardStreamEncoding ()
— PySys_AddWarnOption ()
— PySys_AddXOption()
— PySys_ResetWarnOptions ()
o [HHREUSORIEL:

— Py_IsInitialized()

179
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PyMem_GetAllocator()

PyObject_GetArenadllocator()
— Py_GetBuildInfo()

— Py_GetCompiler()

Py_GetCopyright ()

Py_GetPlatform()
— Py_GetVersion()

o I—T 4 UT 4:
— Py_DecodeLocale()

° )‘JE])‘?D/}“"‘;Z

PyMem_RawMalloc()
— PyMem_RawRealloc()

— PyMem_RawCalloc ()

PyMem_RawFree()

AW ROBEEIE Py_Initialize() X DHENC BMUYHIANRE TEHD FHA : Py_EncodelLocale(),
Py_GetPath(), Py GetPrefiz(), Py_GetEzecPrefiz(), Py_GetProgramFullPath(),
Py_GetPythonHome (), Py_GetProgramName (), PyEval_InitThreads () .

9.2 JO—NILRREEE
Python 121%. #&c RIHEERLA 7> a V2 HlHT 2 270 — N BRBEDDDERDH Y ET, T7 4L T
F D75 7F avy R4 VAT ay THIEIRNE S,

AT arvTII ey bENDE, VI TDMEIZDA TS a vhity bEINEBICRD 5, B
-b Tl& Py_BytesWarningFlag A% 1 IZFE X, -bb Tld Py_BytesWarningFlag 7% 2 WICFREINE T,

int Py_BytesWarningFlag
bytes ¥7:13 bytearray % str LI L7HE. £ bytes % int LB LGB ICEL 23
HXEET, 2 LEDEEZREL TV EIHEEIE. =7 —2RESITET,

b A a v THRELET,

int Py_DebugFlag
N=P—DF Ny FHHZHEMILET, (EMREHTT., ar M At T a VIREFELET),

-d + 7’3 3 > ¢ PYTHONDEBUG BRIEZTHREL F7,

180 % 9 & #HAML (initialization). & THIE (finalization). AL v R
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int Py_DontWriteBytecodeFlag
JEX HICRE L7284, Python 13V —REY 2 — DA VK- FREIC .pyc 7 7 4 VO E kA

A,

-B #+ 7Y 3 > ¢ PYTHONDONTWRITEBYTECODE BRISZHTCHREL 9,

int Py_FrozenFlag
Py_GetPath() OHFTEY 2 —IRBARZAZEIDHL TVWE L EDT T — Ry =Y ZMHIL 75,

_freeze_importlib B 25 ALY frozenmain 7' v 2T AMBERT 2IENFT 7 TF,

int Py_HashRandomizationFlag
PYTHONHASHSEED BRSEARAZE TR W FINCRE SNIIFGEIT, 1 BPRESNE T,

7 2 7 ¥a Th\WEE., PYTHONHASHSEED BRIRAZHK ZHiA S — 7Ly b > ay— FEOHEEL
¥9,

int Py_IgnoreEnvironmentFlag
2T PYTHON* BRIFZAEZ MM L £ 3, 21X, PYTHONPATH X PYTHONHOME 7% ¥ C3,

-EAXFvarve -1 A arTHRELET,

int Py_InspectFlag
BHIDSIEICRA I VT I BEESI N B -c A 7Y a VORI NERIZ, sys.stdin X —3 F
NMCHAZINRBWE ETH>TH, A2V T Ipaxy REFEF LKA VXS 774 TE=-FIZA
DET,

-i +7°3 3 > ¢ PYTHONINSPECT BEZHTHREL FT,

int Py_InteractiveFlag
i AT a v TRIELE T,

int Py_IsolatedFlag
Python Z[RREE— FTHEITLE T, FREEE— FTIX sys.path ZRZV DT 4 L7 U2
DYA bRy =Y DT 4 L7 M) 2EAEEA,

I F S aryTCHRELET,
N—3a v 3.4 TEM.

int Py_LegacyWindowsFSEncodingFlag
T3 BERTRVEREZ, 77ANVS AT ALY a—F 4 YW UTF-8 > a—F 4 Y7 ofb D
I mbecs TYaA—F 4 YIHBEONET,

PYTHONLEGACYWINDOWSFSENCODING BRIBZEHMETH WX FINCHESINZIGEIT. 1 KHRESH
%9,

kDL I PEP 529 2B LTI EEW,

M e]RE 2 3R5: Windows o

9.2. JO—-NILBREEH 181
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int Py_LegacyWindowsStdioFlag
7 5 7HE B TRWEE. WindowsConsoleI0 DD D IT i0.FileI0 % sys DFMER MY —L ¥ L
TEWE T,

PYTHONLEGACYWINDOWSSTDIO FRIBZERMZE TR W FINCHREEINZHEIC. 1 KERESINET,
EDEELLIZ PEP 528 2B L TL X\,
FHa]REA 3218 Windows .

int Py_NoSiteFlag
site EY 22—/l ® import &, ZDEY 2 —HT7R > TWiz site Z & D sys.path NDIEIEZ L)
WCLET, BT site ZIRIIC import LTH, ZNHDFIFIETINFEA (FITLEZVWERIZ.
site.main() ZFEXHLTLZE W),

S AT aryTHRELET,

int Py_NoUserSiteDirectory
AP CNYT—SDT 1LY k) % sys.path ITEML FH A

-s *+ 7> a ., -I. PYTHONNOUSERSITE IRIEZH TR EL E T,

int Py_OptimizeFlag
-0 *+ > a >~ ¥ PYTHONOPTIMIZE BEZMCTHELET,

int Py_QuietFlag
AVRIT VT4 7E—FTH copyright ENXN=Ta DXy tE—IZRRLER A,

-q A7 aryTHRELET,
N— a v 3.2 TEM.

int Py_UnbufferedStdioFlag
RN BT S — 2Ny 77 YU Y 7 LRWE SITREIL $3,

-u 4 7> a >~ ¥ PYTHONUNBUFFERED BRIEZ M CTHREL £7,

int Py_VerboseFlag
EV a2 APHULEI N7V ICA v =YL, ZADBEZ (77 A VARENL I VED 2 —
V) BB — RFENOrZERRLET, H) 2 U EDEEE. EY2a—-L2MRTILECF v
L7 7ANZERAy =V MNLE T, $ RTROEY 2 -7 V=27 v AT 2 1HR
BRMELE T,

-v * 73 a ¥ PYTHONVERBOSE BIEZ M THREL F75,

182 5% 9 Z IHAML (initialization). & THLIE (finalization). XL v K
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9.3 1>2—71) XDOYHAL L #& T HIE

void Py_Initialize()

Python £ > & — 7V 2 2@t L £ ¥, Python ODEDAAZRITS 7 SV r—>a > Tk, ods
W2 Python/C API Zfff3 2 X D AN Z OB EZTIH 2T D T/ A, WL 2204
IZDWTIE Python #ERLLART 2B L TLI2& W,

COBBIER - FBEAEY 2 —L DT —7 )L (sys.modules) ZHHUL L., Higr 22 EY 2 —LH#E,
builtins __,sys BERLET, /2, Y2 —LME R (sys.path) WAL L 5,
sys.argv OXEIFITVWER A, FET 2ITIE, PySys_SetdrguEzr () o T & W, ZOBEE%
(Py_FinalizeEz() ZMHIFIT) BEMIHL THABITVELA, RDHEIZD D A, LK
M, 2Bz 7 —T9,

, __main

JEFR:  Windows Tld 0_TEXT 7*5 0 _BINARY N2 VY —LE— FRZEEXNFETH, ZhEZo C
SR LBFoTNWEaryY —TO Python BADFEVHETICHHEEERIZFLE T,

void Py_InitializeEx(int initsigs)

initsigs W2 1 BIEL725E. OB Py_Initialize() XAU LD WCEMEL £F, initsigs 12 0
ZIELRGE. VRO S 7 F ANy RS DB EA Xy 755 Z e TE, ZHud Python O
DIABTHEATL & 9,

int Py_IsInitialized()

Python 4 ¥ X 7V Z3WH{LEATHNFE L) 2, THRFNEH (r) ZRLET,
Py FinalizeEx () ZMUOH L72RIX. Py Initialize() ZHEUEMUIHTET, ZOBEBIIEBEERL
%9,

int Py_FinalizeEx()

Py_Initialize() & ZHLHED Python/C API A TIT - 22 TCOWELULEZE O HE L, &
%D Py Initialize() FEOH LLIRIZ Python 4 Y X 7V ZBERLT-E2TOY 74 Y& T ) &
(sub-interpreter, NELD Py_NewInterpreter() ZZM) ZHEEL £3 ., HENZRHTIX. Z OB
12 & 2T Python 4 ¥ & 7Y XDMER L7z X BV IZLTREIRENE T, ZOB%E (Py_Initialize()
ZIHEIC) BEFCHLTOMHITVERA, BEIZEDHEEZ 0 T, KTAHP (Nv 77007
ENT—RDOEZHL) O 7 —DH-75E1F -1 WHREINET,

ZOBEPREIN TV LHEEHIINW 225D £F, Python DEDAALZToTWE T SV ==
YT, 7V =y a v EEHEHT S Z % Python ZEEEILI-VWIeSHD T, £ BN
0 — RA[REA 7F Y (H5 Wi DLL) 25 Python 4 ¥ X 7Y Z%ku— K357 71— arTlid,
DLL #7 > u— FJ 3H0IC Python BHER LAV EZLETHRRLEZVWEEZ 22 LOAEEA. 7
TV r—=2ayNTRETWS XEY Y —7 ZBH3 22, BFE Python DHERLIEXEY 27
TV =2 a OB THICHRRE BV EERS L& HD 7,

NTBEELVEFERFE: V2L EYV2—VADOF TV 27 NI T VY XL RIEFTHIBREI N E T,
DD, MDA T2 b (MEA T2 P BEAET) REV 2 —VIKET TR T X
(Ldel__O AV vy F)DRBLTLES ZeAHDFT, BIHNCa— FEIND X518 o TV EHLR
EY 2 —H Python iIZk->Tur— FIATWEEE, 7or— I FEHA, Python HHEMRL 7=

9.3.
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RAEVDPDOTDPRBSMBMENZ DS LNLERA (REVV—22HALEL, E30WELTK
IV, A7V 7 MEOERSIICHREIN TV R X BV RISV DD £F, ILRE
Ja—UPBHRLIEAEBVEMREINBRNZ DD £F, FHREY 2 — i ko T, #IHAbL—
Fr 2 BEUEMOHTEIELSEMELROWI DR HD ET, 25 LRBIE, Py_Initialize() R
Py_FinalizeEz() % 2 UL EMFOHT LRI DEE T,

S L T BEE A X b cpython._PySys_ClearAuditHooks %#i#EH L %73,

N—3a v 3.6 TEM.

void Py_Finalize()

ZDOBRIE Py_FinalizeEz () DBITHIMAN—T a T, RDENRDHD FE A,

9.4 7OEXTARFDNFA—%

int Py_SetStandardStreamEncoding(const char *encoding, const char *errors)

b L Py Initialize() DPFHINZ S, ZOBEEIEZDRNCHEZITIUER D ¥ A, ZEHED 10 12
BWT, YOz rya—T4 I BIUOYART S R[S 5%, str.encode() ¥ [EMRDEKRTIS
ELET,

Zhid, BREEZTRDE D 72 WERIC PYTHONIOENCODING OfE% FEX L, HOAAI— R 10 =¥
OA—F 4 Ayt — L TEBRLE52LET,

encoding ¥ errors D¥H S FE /=XM% NULL 123 % Z & C. PYTHONIOENCODING ¥ 77 # /L b
EOEE L ERIITAZMES ZePTEET (MOFREIKEFELET),

ZDRE (5 WVIIMOFEE) 12Bb 5 F. sys.stderr 1ZHIC "backslashreplace” TF — Y Ko %
i ZXITHERLTIEE W,

Py _FinalizeEx() ZWFEUH L723GEE, Py_Initialize() ZMEUCHTEIIC. ZOBEKEHEENOH
TRERHZTL & Do

RILT=6 0 2, 7 —0HEIF 0 THRWEZIRL XS (BlRIE. £ > 27) 2z,
ORI ENTHE),

N—a v 3.4 Tl

void Py_SetProgramName (const wchar_t *name)

ZOBBEMUOHT RS, BYNC Py_Initialize() ZMOHT XD dRNCHEIH X RIFERD F
BA., ZOBIEIA 27 22705 4D nain() BEICHEE L7z argv[0] 5IBDELZHZ EF
(V4 Py 77 2CEBmINET). ZO58UEIE. Py_GetPath() . LIRS Z DD B,
A4 YR ZRDOEITAREE D & Python 5> & A4 554 75 UADHMASZ BTG T 3 7-01{fbi
%5, 774V FDfEIF 'python' T, 5HEFL OIS NV A F ¥ ¥ 527 2 XFHIT, #HZL
PEREBIC A > TWRITUER ST, ZORRIRZ T 025 ADFETHICEELTIEARD £X¥ A, Python
AR TV EZANDI— T, ZOREHBEONEEZEET2dDIE—VHD FEA,

NA M XFHN % wchar_* XFHNIT 32— K § 5121d Py_DecodeLocale() o T 7ZE W,
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wchar* Py_GetProgramName ()
Py_SetProgramlame () CRRESINI=T BT T L5, T74N0 207075 24%IRLET, BB
BRI SEFHNIRA ¥ 2 EE SRR 2 R L £, BBOMTHLAZZOEEZZEETE L A,

wchar t* Py_GetPrefix ()

TS5y b 74— LIERED 7 2 ANEEDBA VAP — AL ERNTWBIGFHTH B prefic ZIRLET, Z0D
X Py_SetProgramlame() Ty FEN7=T 0T T LHRNWL D0 DRFEAEE D LIz, BicxDHE
MELHRI»SBIINE T, FIZIE. Fv 75 540 ' /usr/local/bin/python' DA, prefix &
"/usr/local' 272D £F, BAEINR T XFHIRA ¥ ZIFHEN R FOREIEZIE U E 3 B L
X DEZ2EHETEEEA, ZOMEIZ Y FTLRLD Makefile ICHHE I N TV B ZEE prefix .
Pl R{EIZ configure A7V 7 MIHEE L7z ——prefix 5IBUCHIGE L TWVWE T, ZD{EIX Python
a— K250k sys.prefix & LTHAIATE 9, Z4ud Unix TOABEHTT, RICHHT 2885
RLTIZE W,

wchar t* Py_GetExecPrefix()
T T4 =L EKIE DT 7 ANDBA VAR —NLEINTVEEFITH S exec-prefic ZIRLE T, TD
X Py_SetProgramlame() Ty s EN7=T 0T T LBV D0 DRFEAEMEZ D LIz, BicxDE
HEZHRID S BIE N E T, BlZIE v r T L4205 ' /usr/local/bin/python' DA, exec-prefix
& '/usr/local' XD £5, BB IR T XFHNIAR A ¥ ZI3FHY LR EHEEZ IR L %7, BT
CHLHNZZDEEZEETCEEEA, ZOMEIE N Yy TLNILD Makefile IZHHE XN T W 5 ERK
exec_prefix %, B/l F{HIZ configure A7V 7 MIHEE L7z ——exec-prefix BIHBUIHIEL TV
¥, ZOfHEIX Python 2— F2 513 sys.exec_prefix & L THIHTE 5, Unix DATERHTT,

B 729 P74 —LMKEFDT7 7 AV (FATRASLHEEGI A 77 0) 25lo74 L7 U Y Y —HIZ
A VAP =L ENTVBEE, exec-prefix & prefix ¥ Bz b 3, HARR A > 2 b —ILFETIX.
TI9 N7 = LIERFD T 7 4D Jusr/local KD ENZ—F, TI7v v 7+ —sKFDT7 >
A W& /usr/local/plat ¥ 7YV —KINDLNET,

—BHNC, TIv R T r—LE N=FT TV T YT 77 IV OMAEDOEERELE T, fi
ZI2. Solaris 2.x ZEEXETW2S Sparc ¥ VIEETHLE T 7Y b7+ —LTHBARLETI
Solaris 2.x ZEIEXETWVW2 Intel v VIEES FZ7v b7+ —21ZKEDET L, FHU Intel v~ T
® Linux ZEEX BTV RLELMDOT Ty v 7+ — LT, —RANCIE, ACARV—T 1427
VRATLTH, AV —VEYVarvOEIDDIIERSE T 7Y b7+ —LTT, I Unix DARL —
T4 YITYRATADOEGEIFFEEZELANTT; IE Unix O RATATIE. A YA P—AHERETHE
7o TWT, prefix % exec-prefix IZIFEHRDIR L BXFIINREZINTVET, TV LFEALD
Python X4 Fa—FE 77y b 74— AZKEFELBZVDOTHERELTIRLEW (L, EDN—Ya
> ® Python Ta ¥ A4 LV ENPIEEFEL ET!),

AT LEFHE L, mount X automount YR T AERHoT,. T 7y P 7+ —LHD /usr/local/
plat ®RR o7 7 ANV AT ARCEE, 77y b7+ —LMT /usr/local ZHET 2 7-DDHRE
FHiEREH>TOETL &9,

wchar _t* Py_GetProgramFullPath()
Python FATAIRERDERB TR 75 242 B LET; ZOMHEIZT 74V FDEY 2 —URE SR %
(RiRD Py_SetProgramiame () TWEZNIZ) 0/ F 2140 58T 2 BICEIERMNCEIE SN E
T BIBDNIR T SCFANAR A ¥ ZIFERHRERTI IR U 3 B LANZ Z OfEZ2 A ETE %
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BFA. ZOfEIX Python 2— F2 513 sys.executable ¥ L THHTE 3,

wchar_t* Py_GetPath()

TI7ANEDEY 2= WERAZZIRL ETF; $R1F (LD Py_SetProgramVame () TRESINTz) 7
077558, WSODPDOEREER» SRR INE T, RUELRLEXTINE. 77 v b7+ — L7
DARARY)D XFTHEEN—EHDT 4 L7 PV AR D 5, XY D FIX Unix & Mac OS
X Tl ':', Windows Tl ';' TT, BBDIRTXFHIARAL ¥ XIEERN L FLEEBER U F 3 B
DOMFHUANX Z DEEZEETEFH A, sys.path 134 VX7V Rk > TZDETHHHLE N, #
DRIZEY 2— V20— N T IROMRARZEE T 57DIBIET 5 T EHATRET, L TnES &
NnNEI,

void Py_SetPath(const wchar_t *)

TI7ANMDEY 2 —VHRBRAREZHELET, ZOBBD Py_Initialize() X DRENIMUIHI A
72358, Py_GetPath () 37 7 2 P DMBARRAZFHEAL L5 83, b DI DEEN G X MK
NRAEIRLUET, ZHiE, Python 7 7V r—> a VIHAAENRTWT, ZO7 SV r—>a o
ETOEY 2—NLOYMEER2HEL TV S & JIHEFN TS, $RET 7y b7+ —2KEDOXYID
NFTHEINTWBEREDDH D £, XD XFIE Unix & Mac OS X Tl ':' . Windows Ti&
T,

This also causes sys.executable to be set to the program full path (see
Py_GetProgramFullPath()) and for sys.prefix and sys.exec_prefix to be empty. It is

up to the caller to modify these if required after calling Py Initialize().
NA MXFHN % wchar_* XFHNZT 23— K § 51213 Py_DecodeLocale() ZffioTL 72X W,
NAGBEBNEITaY—3hEd, LikdioT, MUHLETRICHCHE Ltds Be@RcExd,

N—=YaYv 3.8 TEE: 70l I DG Rbo> T, 70T LD 7N D:data:sys. executable
Wbz k512 h FL7,

const char®* Py_GetVersion()

Python £ Y27V ZDN=Ta VEBRLET, N—Yavid, RO XS RIEROXFHITT

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

=7 —F (BRAIDAR=AFET) & BED Python DN—= 3 ¥ TF; BRAID=FE. Y
A RTRYILNIRAT »—=N=V a3 A F == 3 T, BEPIRTCFINRA ¥ RITH
BRlEEEEZR L £ T RO OHLIMEZDEEZZEETE FEA, TOMEIE Python 22— 25 1&
sys.version & LTHIATE %3,

const char® Py_GetPlatform()

BEDTZ7 v b7+ —bDT 7y b 74— LiillSFH%2R L ET, Unix TlE, ARV—TF 4 7
AT LD 7 BRD” HFiE/NCFICERLL, AKXy =V EY a Y EB NI MBIk TV E
3, BIZIE Solaris 2.x 1%, SunOS 5.x, £ LTHHISNTWETA, 'sunos5' I D 3, Mac OS
X Tl 'darwin' T3, Windows TIZ 'win' TT, BAEDHIR T XFINIAR A ¥ X FHH LRz K
LET; BROMOCH LAZZOEZEETEXEA, ZOMHEE Python 2 — FA 513 sys.platform
L THIHTE T,
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const char* Py_GetCopyright ()
BAED Python N—3 a 20 F 2 NROFENFMER TN ZIR L £, B2

'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'

BEEUATIR 3 XX FHIAR A ¥ ZIFEFH 22 IR U E 3 O LAZ Z oz ZETE ¢
Ao ZODfHEIZ Python 22— K251 sys.copyright ¥ L THIHTZ £3,

const char* Py_GetCompiler ()
BAEf o Tnd N—Y 2 D Python ZE L FT3FEICHWE I %4 7 2R3 FH %2, ATEINT
Pl o 7o XAl 2R L3, Bl 2R

"[Gcec 2.7.2.2]"

BIRNIE S FHR A &~ 23R EER 2 B L £, RO OH LR Z E2ZEETE 8
Ao ZDfEIZ Python 22— FH» 5% sys.version O—#Fe LTI HEF T,

const char® Py_GetBuildInfo()
FEM# > T3 Python £ Y2 PV XA VARV AD, ¥—4 Y AFS L L FHBHCE T 2 1EH %K
LET, FlZI

"#67, Aug 1 1997, 22:34:28"

BIRNE S AR A ¥ 23RBS 2 & L 5 RO OH LR OEZEETE 8
Ao ZDfEIZ Python 2— FH 513 sys.version O—#f& LTI ¥ £ 3,

void PySys_SetArgvEx (int arge, wchar_t **argv, int updatepath)
arge BEL argu IZEESWT sys.argyv ZRELE T, TNHD5837 0277 40 main() 2L
725IBUT BTN R T, RAIDEEM Python 4 VX 7V XDEEL > TV BETIEROAF T
B FIASINBR 7V T M 2BRURTNEROBRVEDNEVE T, FTT X270 7 Maiiang
AL argy DRFIOBRIZELTINCLTIDLEVERA, ZDOBKA sys.argy DFIALICKREL 7=
56, M@ —% Py_FatalError() THIGHEE T,

updatepath 25 0 DFE. ZZETOEEDN Z OB T2 Z L DETTT, updatepath 53 0 TRV
B, ZOBEBIX sys.path ZUTO7 LTV X ARESWTEBIELET:

o HIET A2 Y 7+ DAHIH argv 0] IS NHE. TDRAT V) T 23D 2 BT O R %
sys.path OJEBICEML $3,

o TNUUNDEE (arge 25 0 120720, argv[0] BFEHETE 7 7 A VHEEL TOVRWVWEAR).
sys.path OEFICEDOXFHEBMLET, ZHFREDEET L7 bY (") BITEICEM
TLH5DERLTY,

NA PXFH)E wchar_* XFFNTT 2 — KT 3121& Py_DecodeLocale() - TL7Z& W,

FER: B2 ) FMEFTTILUNDOEKT Python 4 Y& 7V ZEEODAATWSE 7 7Y 7 —
¥ a YT, updatepath 12 0 ZEL T, HELRGEIFXHENT sys.path ZHEH T2 2BTITDL
F3, CVE-2008-5983 ZZMRL T 7Z&E W,
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3.1.3 K DEIDN= a ¥ Tld, PySys_Setdrgv() OMEFH LT L72#IZ sys.path OFEBHDE
FEMHMFT T AUEIMELNET, FIRIXZD XSV ETS:

PyRun_SimpleString("import sys; sys.path.pop(0)\n");

N—Ya ¥ 3.1.3 THEM.

-t **argv)

COMEIE, python £ Y X TV RN -1 7> a [ ETEFTINRTVWEIHAERRE
PySys_SetArguEz () @ updatepath 12 1 ZFE LD LE L XS ICEIEL £3,

void PySys_SetArgv(int argc, wchar

NA PCFH % wehar_* SCFHNCT 2 — R 5 5121d Py_DecodeLocale() ZffioTLZE W,
N— gy 3.4 TEH: updatepath DEIX -1 & 7> a VIKIEL T,

void Py_SetPythonHome (const wchar_t *home)
Python DIEHES £ 75 UHH B, 74/ bD "home” T4 L7 PV EHRELET, 51O FF D
FEIRIZ DWW TIX PYTHONHOME S8 L T 2 &0,

SIBUIERI R R P L =D WCEIPNT TR YT LETHIEERZ o0& 5 R ki X FHTH
ZRETT, Python 1 Y X7V RIEZDA ML —YDONEEZEHLEHA,

NA MXFFH)E wechar_* XFFNCT 2 — KT 3121 Py_DecodeLocale() o TL7Z& W,

w__char* Py_GetPythonHome ()
#iElD Py_SetPythonHome () WEUH U CEE X727 7 4L b @D "home” 2>, PYTHONHOME BRIGZ L
DHESINTWIUEZDEEERL T,

9.5 XL w KRR (thread state) £ O—/NIL1>&2 71U H0v T (global

interpreter lock)

Python 4 ¥ & 7V ZII5ELIIFIAL Y RE—=T7TEHH EHA, ¥LF AL v KD Python 707 %Y
R=+F272012, JO=-NILA22TVEOvT H3WVE GIL e MEh 3 70 —ouknay 7 B1FEEL T
WC, HEDRAL v FH Python A 7Y 227 NIEEBIZT 7R AT ARNICHT Oy 7 2EELRITUIR S
{BRoTVET, By ZEEIRTIUR, BMREETZ X, YAV F ALy N a2y 7 2A0ETIZEELL| &
EZITAREELRDH D T, 7222, ZODALy RBEILA TV =7 bOBBA Y Y P EFEKHICA V27 1) X
YEIT AR, BMERIZBRA Y Y MEZETRL —EEZFULIA Y7 VX P ERRO2D LOLER A

ZDld, GIL #HBR LAV v F2IAH Python 7Y =7 bE#EELZ D, Python/C API B MO
HLZDTEZ2LW0WIL—ADHDET, WTUHEZTI 2L —bF 23012, 4 2 7) ZEEHICE v
I RBMLIZDEHF LD LET, (sys.setswitchinterval() 2Z) Zony 737wy 78I D 5
% 1/O #EDIET SR - BRI, /O ZERT AL v R [/O BIEDT T 2RO/, oL v K
DEETZEZ X5 LTVET,

Python £ &2 7V XIZA L v R Z L ICRERIERE PyThreadState LI 27— XEEDOHFIRTF L &
T, 2L T u— Y UTHIED PyThreadState RIETHA V2% 1 DFbE T, 2070 — L%
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B PyThreadState_Get () Zffio THUFTE X3,

9.5.1 #ERI—FAT GIL 2T 3

GIL ZHET 213 ALY Da— Fid, RO X 5 ImBfaMiEIca b £3:

Save the thread state in a local variable.
Release the global interpreter lock.

. Do some blocking I/0 operation ...
Reacquire the global interpreter lock.

Restore the thread state from the local variable.

Z DIEEIZIEFIC— AR DT, MEEZHMICT 2720122 D0~ 7 RS TVES:

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/0 operation ...
Py_END_ALLOW_THREADS

Py_BEGIN_ALLOW THREADS ~Z m ¥z 7uvy 72 L. BlLe -2l EZREES L ET;
Py_END_ALLOW_THREADS 37w v 7 %ZEAU %73,

Foogay Z2i3koa— RiIcERINET:

PyThreadState *_save;

_save = PyEval_SaveThread();
. Do some blocking I/0 operation ...

PyEval_RestoreThread(_save);

IS DOBEBOEEERFHHLET, GIL IXHREDA L v FIREBEZIETRA VX E{RET 272D IfHbIh ET,
0y 7 2fRRLTAL y FIREEZIRES 288, 0y 7 Z2RRT 2H1ICEED AL v FIREERA Y X2 2HUS L T
BRIFUIZD EFRA (O Ly R TCXERy 72EELT. BO6DAL v FIREEZ 7/'m — VAR
WHRFELTLEI 2D LARVDLSTY), Mic, vy 752 ERLTAL Yy FIREERZERT 2. Zr—
PUVEBIZA Ly FIREERA V22 RET 2HNCR v 7 2B L TE»RIFUIRD £EA,

AR GIL BT 2DNZ L AED Y RAT LD 1/0 BBEMUHTRETTA, XEY NNy 77120 T 3 E
fEPHEEILD & 512, Python DA 7Y 227 M7 7k A LARWERM 2225 EUHEZHUOH T 3 GIL
PRI 2 2 L I3ERTT, HlZIE. z1lib % hashlib EY 2 —VIFEMER v & 2 FHEDORIIC GIL 2K
LES,
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9.5.2 Python UATHESNIAL Y R

Python API #i@ L CTfESN/2 AL v K (threading £ 2 — /LR Y) TIEXHBMIC AL v FIREENEI D Y4
ToHNT, LEEOA-FRIELKEZES, LiL. (BHEITRAL Yy FEHEZTINTOI4 757V EICK
DICBRBTALy FEER LGS, ZOX Ly FIZX GIL 2372 < . ALy FIREF—&2HEEKRb RNk
WHERTZ2REDNDH D £3,

ZDOX5KRAL Y K25 Python 22— FEMUHTREND 255G RO 77V hba—ANy 7T 5
API 203k K &% 01TF). Python/C API ZFFONHITRIIC, AL v RIREET — ZMERE AR L. GIL %
BISEL, ALy NIREBRA VR EREFTEIL T, ALy FEA VR T Y RIZEFLZITNERD A, R
Ly ROMEEERKZT-H, ALy FIREBRA V&%V Ey FLT, vy Z2HL. RFBICAL v FIRKEET—
ZEERD X E Y 2L RFERD 8 A,

PyGILState_Ensure() ¥ PyGILState Release() & Z DM % HEWIZITVWE T, CORXL v FH 5
Python % MOV 3B 5RIE O e B TF:

PyGILState_STATE gstate;
gstate = PyGILState_Ensure();

/* Perform Python actions here. */
result = CallSomeFunction();

/* evaluate result or handle exception */

/* Release the thread. No Python API allowed beyond this point. */
PyGILState_Release(gstate) ;

PyGILState_x() BAEUE. (Py_Initialize() WX XoTHEMI/ESNDS) Fu—n"A A VX TY X1 D7
UDTFIET 2 L ARET 2 FITRE D TRE W, Python & (Py_NewInterpreter() Zffio=T) BMDA ¥
RTYREAFRTEDZLIREDDIEDD FTRAD, HEBA > & 7Y XY PyGILState_*() API ZiE¢ TfH
SZEEFVR-IPEINRTVEEA,

9.5.3 Cautions about fork()

Another important thing to note about threads is their behaviour in the face of the C fork() call. On
most systems with fork(), after a process forks only the thread that issued the fork will exist. This has

a concrete impact both on how locks must be handled and on all stored state in CPython’s runtime.

The fact that only the ”current” thread remains means any locks held by other threads will never be
released. Python solves this for os.fork() by acquiring the locks it uses internally before the fork,
and releasing them afterwards. In addition, it resets any lock-objects in the child. When extending or
embedding Python, there is no way to inform Python of additional (non-Python) locks that need to be
acquired before or reset after a fork. OS facilities such as pthread_atfork() would need to be used to
accomplish the same thing. Additionally, when extending or embedding Python, calling fork() directly
rather than through os.fork() (and returning to or calling into Python) may result in a deadlock by one
of Python’s internal locks being held by a thread that is defunct after the fork. Py0S_AfterFork_Child()

tries to reset the necessary locks, but is not always able to.
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The fact that all other threads go away also means that CPython’s runtime state there must be cleaned
up properly, which os.fork() does. This means finalizing all other PyThreadState objects belonging to
the current interpreter and all other PyInterpreterState objects. Due to this and the special nature
of the "main” interpreter, fork() should only be called in that interpreter’s "main” thread, where
the CPython global runtime was originally initialized. The only exception is if exec() will be called

immediately after.

9.5.4 FLAJL API

C iR EFH W72 D Python 4 &2 7V X2 HbiAte ¥ &1k D —BINELN 2 BPLEIIXRDO B Y TT:

PyInterpreterState
D7 — XEERIE. HRAEEST 2 ZBOA Ly FEITHAESIA TV IREEZXRBEIL XS, LA v X
TV RETBAL v FIFEY 2 — VERIBERSZ oMW < 000NN REREZHELTVES,
DREERITIZANB (public) DX ¥ NEH D 8 A

BR2A V2TV RIETEAL Yy FIETIE., FHEARGERZXEY, BEPATVWE 77 A LTAIZ Y TR
R¥rWVolzT ot RDREERRNT, HPRETIRMIEFEINTVWERA, GIL b FE/, ALy KR
YDA YRTY)RIZBLTWENICEOLTIRTORAL y FTHEINTVWET,

PyThreadState
This data structure represents the state of a single thread. The only public data member is interp

(PyInterpreterState *), which points to this thread’s interpreter state.

void PyEval_InitThreads()
GIL Z#ftL. BELXI, ZoBBIE EXLy FAB OV v F2AERT 5 LUATP,
PyEval_ReleaseThread(tstate) W o zflO AL v FEIEIZAZ XD bEHZFIHENZ X5
WL TE»RITIUIIRD £ Ao PyEval_SaveThread (), PyEval_RestoreThread () OHNIFEUHIF
WEZDHD A

ZEHCHOCHT 2B ITVEE A,

N—=Yary 3.7 TEHE: ZOBIX Py_Initialize() HFFHEINZ X512k D, bIbIFELH
TRHEITD SR D FE L

N—=Yay 32 TEHE: ZOBKIE Py_Initialize() XDANCMUHTIENTERLIRDE L,

int PyEval_ThreadsInitialized()
PyEval_InitThreads () Z 3 CIMFH LTV SHEIRE i) 2IRL 9, ORI, GIL 2
BEETMOHTIEDTEZTOT, Y ZNRALy FTETLTVRHEIIER v 7 B# D API
PR U &) 272 D12ffiS e I TEE T,

N—Ta 3.7 TEHE: GIL 7 Py_Initialize() TAHHLINZ X512k L7

PyThreadState® PyEval_SaveThread ()
(GIL AER TN TWBIHE) GIL 2fFH LT, ALy FOIRESE NULL 12 L. LETO R L v FIKEE
(NULL 1272 D $8A) ZRLET, By V0T TIAERINTWIHE, BEOAL Yy Fdiny 7%
EBRLTWRIFNIZRD £E A
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void PyEval_RestoreThread(PyThreadState *tstate)
(GIL RSN TNWSI5E) GIL 2#F LT, BREDRAL v FIREZ tstate ISREL 5, tstate 1
NULL THoTIERD F¥ A, GIL VERINTHT, ZOBEMERIH LAV Yy KRBT TIZRY 7
ZEELTWRHE, Ty Fay 72D £9,

FER: TURALPKETIEE L TVWE &I, ALy K25 ZOBBEMFUOHTE, ZOXLy K
2 Python X o TERESNdDTIERPo7 LTHRTEIELNE T, _Py_IsFinalizing()
% sys.is_finalizing() 25 &, ZOBBZENTHTEICA > X 7Y ZHKT S5 @EBREDRF
BRODWRTE, BELRVWAL Yy FOKRTHEITFONE T,

PyThreadState* PyThreadState_Get ()
BUEDA L vy FIREEZIRL 9, GIL 2L TORIFIUERD ¥ A, BIEDRAL v FIREES NULL
Zo. (MO LMD NULL F 2 v 72 LR TTREII0) ZOMBEBEMNT S -2 23T K51
BoTWET,

PyThreadState* PyThreadState_Swap (PyThreadState *tstate)
BEDA Ly NIREZ tstate [ITHEE L7z ALy NIREBE ANZEZ FT, tstate iX NULL DHELRH D X
T, GIL ZRFE L T0RITIUIR ST, BIRL EEA.

MUROBBIZAL Y FE—A LA L —U2FHLTWT, Y74 V2TV R DHENERD D T8 A:

PyGILState_ STATE PyGILState_Ensure()
Python OIREES GIL 1IcBbH 53, FEITH R L v KT Python C API OFERH LAA[REL 72 5 &
SICLET, COBBUIIRAL Yy FNTHETOMIET I ENTELEIN, BT ETOFUTHELIC
WIS LT PyGILState_Release() ZMUHTRHENH D £3, BH. PyGILState Ensure() WO
L ¥ PyGILState Release() WU LOMETIhALAND AL v FEE API 232 2 2
TEE 9, Release() DENICA L v FIREIIETTIATORINERD /A, HlZIE EED
Py_BEGIN_ALLOW_THREADS <7 W ¥ Py END_ALLOW THREADS \XfER$2Z YN TEET,

R D& PyGILState_ Ensure() WU LIRO AL vy FIREBEREML 27 ~N>¥ F7 T,
PyGILState_Release() (2 LT Python Z[F UREBICMRZRITNIERD FH A, BEMIHL
HARETTH, NV FAZHETZ 2 TEERA - 220D PyGILState_Ensure() WEUH L
TAY RLVEBRIFEL, ST % PyGILState_Release() MUH L TEL TLZE W,

B bR Lz & FTHORL Yy FIZ GIL ZFA L TWT, fEE® Python 22— FZ2ETTE
ij‘o m@@%ﬁ&biﬁﬁﬁgzﬁlﬁ_f‘?o

ER: TURALPKTILEELTWS L EIL, ALy FHSIOMBEFOHTE, ZOXL Y F
3 Python 12X o TR E Nz DTIE o7 LTHH T LNET, _Py_IsFinalizing()
% sys.is_finalizing() 25 &, ZOREBEMOHTHIICA > 27V XK T S5 @BEDRH
RODPHERTE, LFRVAL Yy ROKTHIHETILNET,

void PyGILState_Release(PyGILState_ STATE)
EBHRLEZIRTOVY —XEMBLET, COMBEEFEORHE T L, Python DIREEIZIIGT 2
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PyGILState_Ensure() ZWMOHTHIEF L b 3 (@HE. ZORBETIHLTTREDLY
D EEADT, GILState API ZFIH 325 X512 LTLEE W),

PyGILState_Ensure() ZM-UHTHEE. HIFE—X Ly FNTHIET % PyGILState_Release()
ZIFOH LT EE W,

PyThreadState* PyGILState_GetThisThreadState ()
CDRALy FOBEDRAL vy FOREZIFL £ T, TRETHAEDZL v FT GILState API Z{# -
T2 Z e VS EIE. NULL 2SR D £3, X4 Y ALy RTHHEDAL v FIREEICEHT 2R UH L2
CLABRWELTH, XA VAL y FREIZAL Yy FREDE#RZR > TW\nd 2 L ITHER LTI EE W,
2O RoTWVWBHIMNTFEICALERED L L IXEZWEEED 12T T,

int PyGILState_Check()
BFEDORAL Yy FH GIL ZRELTWA 61 2, 25 TRIFNI 0 ZELET, ZoAKIIWDT
DALy FRLTHMHUHT Z B TEE T, Python AL v FOREBIHEHLE A TE D, BE
GIL 2R LTV 2HEICDA 1 ZRLET, THUFERALS—/ZHTHOBETT, 0B
BIZIXT=NNY 7Dy TFAMPXEVEID Y THETHRTL x5, REXRS, GIL ay 7 &
NTWVWB 2 Hl> TWIUE, FEUH LT sensitive RITEIZ TS A Z e 3T, 25 TRIFIUIER
R0 TIRZEES Ze N TEEHHTT,

N— 3 v 3.4 TEM.

MFo<xrzmid, @EREBICEIan 203w Ed; Python Y —RBEAYNO/MHMZ R TL 72
IS

Py_BEGIN_ALLOW_THREADS
ZOo~v7u%EM 35t { PyThreadState *_save; _save = PyEval_SaveThread(); IZ7%&
DET, SZ7BRHEHEEMDPA-> TWVE I ERERLTLZZIY;, ZoHEERE%“T
Py_END_ALLOW_ THREADS =7 B & X IGEBRITINUEIR D FR A, 7 BIZOVWTOFH LWV
FRESBL TV,

Py_END_ALLOW_THREADS
IO~ u%ER$ %t PyEval_RestoreThread(_save); } IZ& D EF, ¥ 7 vkl ZEIMH
AoTWVBEZEIRFERELTL 2 ZOWIEINIERID Py_BEGIN ALLOW_THREADS <7 m &Nk L
TWRFUIED FHA, 27ROV TOFELWiEmE LR ESHL T X0,

Py_BLOCK_THREADS
D~/ n%ER T % PyEval_RestoreThread(_save); % b £3: FAUEBIMD LW
Py_END_ALLOW_THREADS ¥*[RIU T3,

Py_UNBLOCK_THREADS
IO~/ u%REMT 5L _save = PyEval_SaveThread(); & D ¥ 3: B EEFIMO LWV
Py_BEGIN ALLOW THREADS YU TF.
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9.5.5 (ELANJL API

ROETORRIL Py_Initialize() DRICFFFHSI LITIUIRD TH A,
N—=Par 37 TEH: Py Initialize() & GIL LT 2 K51k L7z

PylInterpreterState® PyInterpreterState_New()
LA Y& T XREF 7Y 27 b 2AERLET, GIL ZIREF L TBLEREZD D FEAD. 20
BEE R 2 IO THEDN D 25 E IR L TBVWRIEI DRI WTL & 5,

I LT BEE A N> b cpython.PyInterpreterState_New % iEHI L %3,

void PyInterpreterState_Clear (PylnterpreterState *interp)
AVRTYVRIREA T =7 PHNOLTOERZ Yy PLET, GIL ZHREELTORITIUIRD ¥
Ao

SIEIEL T BEE A N> b cpython.PyInterpreterState_Clear %L ¥ 73,

void PyInterpreterState_Delete (PylnterpreterState *interp)
AVRTYVRIREA T =7 bRIELET, GIL 2R L TEBRBBEEDHD EFHA, A1 VX TY X
IRREIX PyInterpreterState_Clear() THOHLPUBH VY b LTEPRITIUIRD VA,

PyThreadState® PyThreadState_New ( PylnterpreterState *interp)
BELIEA YR TVRATI 27 MBI 28722 ALy RIREBAX 7Y =7 b 2K L ET, GIL %
REELTBIBEEID D FEAD. ZOBBERLZ T THREND 25513/ LTBVWRIES
HEOTL & D,

void PyThreadState_Clear (PyThreadState *tstate)
ALy FREA 7Y =227 FADORTONEHREZ VLY FLE T, GIL 2R L TWRITIUIZRD $E A

void PyThreadState_Delete (PyThreadState *tstate)
ALy FIREBATZ7Y =27 F2BELET, GIL 2RET2LEIHD $HA. ALy FIREIZ
PyThreadState_Clear() THoHPUDH VY Ly FLTELIRITFNILRD FHA.

PY_INT64_T PylnterpreterState_GetID(PylnterpreterState *interp)
A2 TV EZO—ERID ZRLET, WEPIZA»Z 7 —EEZ S, -1 2RI, =57 =2y b
SNET,

N— 3 v 3.7 TEM.

PyObject* PyInterpreterState_GetDict (PylnterpreterState *interp)
AVERTVRERDT - X2 RFEFLTWARHEZRL XS, OB NULL ZRLHEE. 22
TTHMMNIEE N TE LS. MU LANEA > &2 7 XEFOFERFIFAHTERVWEE Z RITIIR
DEEA.

Z DB PyModule_GetState() ZBEHZ 2B DTIEHR L, IEREY 2 — 24 VX 7Y R[EH
DIREHRMESNT 2DIHEIREH DT,

N—Yar 3.8 TENM.
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PyObject* PyThreadState_GetDict ()
Return value: Borrowed reference. YHREY 2 — B AL v FEEDREIFRERITFTE 2 X 5 2EF
FEIBRLET, B4 OWIREY 2 —ADFHEITIREHRZRTT 2 7-DICE3HE—D F — 2 bR IF UL
7Y ERA, BEDRAL v FIREMZRVIFIC Z OBBZIFCH L T EWERA, T DOREA NULL
ZRTHE, NI o - EHENT, PO LANIBED R Ly FIRESFIHTERVWEE R R
XD FEA,

int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)
ALy FRTIERABIFNCHINZEH L £9, id 5183 X -7y P ek ALy FOXL v Fid TF;
exc \IEMTAHHNA TP 27 b T, ORI exc I T 2SR E—UIEARD £¥A, KERMY
BEWZPi< o, ZORBEMEHITIIMAI CHIREY 2 —AZ2FE2RITUIRD £¥ A, GIL
ZRFE LTI SR TAIRD FEA, RENEEINLAL Yy FOBZRELFT; @FEIE 1
TIH, ALy FRENMNDRSLPo75EIX 0124528 dHD ET, exc Y NULL DHFFF. TDXR
Ly ROEREREINTORWABMNE (fThih) HESNET, ZOHEEFNZERL EEA,

N—=a ¥y 3.7 TEHE: id 518D long 75 unsigned long "NEHEINZE LTz,

void PyEval_AcquireThread (PyThreadState *tstate)
GIL 23 L. BIED AL v FIREZ tstate ICRE L X9, tstate 1 NULL TH > TR D THA,
By 73500 UDERENTORINERY E¥A, ZOBBENRIHLZAL Y KRBT Ty Z
ZEELTWAIHE. Ty Fay 72D £9,

AR TURALHPRTIMEELTVS L EIC, ALy AL ZOMBEFSHTE, ZORXL Y K
5 Python QX o THERE N2 DTIE Do LTHKTEIELNET, _Py_IsFinalizing()
% sys.is_finalizing() Zffi5 &, ZOBBEMTHTHENCA > 2 7V ZHKT T3 EEDRT
BRODPHRTE, BEHRVAL Yy FORTHE#ITIONET,

N—3Y a ¥y 38 THEHE: Updated to be consistent with PyEval_RestoreThread(),
Py_END_ALLOW_THREADS (), and PyGILState_Ensure(), and terminate the current thread if called

while the interpreter is finalizing.

PyEval_RestoreThread () IZWVWDOTH (AL vy FOHHHLI NI WinwEe TH) FIAHREZRE LA
WEHET Y,

void PyEval_ReleaseThread (PyThreadState *tstate)
BEDORAL y FIREEZ VY FLTNULL L, GIL Zf#ALET, By Zi3H 51 UDIEREIALTY
BINUXR BT, POBIED AL v FOBRFEFL TOWARITIUIRD ¥ A, tstate & NULL TH o TR
DERAD., ZOEPHEDRL v RIREBZRHL TV EI0E S0 2R DI b ET —
b LZSTRINI, BRI —mESINT T,

PyEval_SaveThread() i3 X D@L ~VRBITHIZ (AL y FAWEHLEh TWiRwE ETYH) FH
TE&X,

void PyEval_AcquireLock()
GIL 2B LFEF, 0y Z3Hid o TERIATOWRITFUIRD $RA. ZOMBMETIHLEZRAL Y
FHBTTIEry Z7E2EELTWARES, Ty Fay 2iZiih £3,
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N—=Yay 32 CTHH#LE ZoBHBEBHEEORAL Yy FOREBZEHRLEEA, bDIZ
PyEval_RestoreThread() ¥ L { & PyEval_AcquireThread() ZfEAL T Z&E W,

R TURALPKTIEE L TVEEEIC, ALy R ZOMBENUHTE, ZOAL Y K
A Python ICX o TEREN2DDTE Ao/ LTHRTEIE LN E T, _Py_IsFinalizing()
% sys.is_finalizing() 25 . ZOKEZMNOHTHIICA > & 7)) XK T S5 @EDRH
ROPERTE, EERVWAL Y RO T ONET,

N—=3Y a v 38 TZEHE: Updated to be consistent with PyEval_RestoreThread(),
Py END_ALLOW_THREADS (), and PyGILState_Ensure(), and terminate the current thread if called

while the interpreter is finalizing.

void PyEval_ReleaseLock()
GIL 2L E3, By ZIEHid o TER I TWARITIUIRD T8 A,

N—=ar 32 CTHMHERE ZoBMBEBBEEOAL Yy FOREBEZEHRLIEA, KbDIZ
PyEval_SaveThread() b L & PyEval_ReleaseThread() ZfHA L T 7FE W\,

9.6 YT >R2T) XY K-+

FE A Y DEEIIDIAT Python 4 ¥ & 7Y XiZ 1 DT TTH, WL OhDEHHICA—TatZAN, »3
WA —RA Ly FNT, BEOMII LA YR TF) XEBERTZ20EBERH D ET, TNEAREICT 20087
LR TYRTT,

TRXAVT A VRTVREF, TURA LI EIT o T ¥ FITRANHER S NI VX TV EDZ LT,
PBITAVETVREE N, XL VA YR T) RS TFIANY R TD XS5k, ot A2 THE—RE
BHRHDET, AL AR TVRIET V&4 LOYEULHOUBETE WS BB H D @EIEXT VX4
LD TIHANZENNT VWS 7 VXA L TH DD £F, PylnterpreterState_Main() BAEIE. XA ¥ A ¥
2TV XDIREADKRA VX ERLET,

P74 R TV EXEYINEZD PyThreadState_Swap () BT TEE 3, ROBEKZMH-THTA4 &2 7Y
X DVER & BIBRDMT A £ 3

PyThreadState* Py_NewInterpreter ()

LW 74 > 27 Y & (sub-interpreter) ZAERL 3, 74 &7V &, (1RF7ER2) M5l
WO EIE N Python 21— FOETEETY, B, HILWH 74 X 7Y X, import SH 3 E
Va2 EBTRKOVWTHEBDA—Y a Y 2FEDL, ZAUZEB L 2 2EY 2 —) L builtins, __main__
BEU sys bEENET, B—FFEADEY 2 —AHh 57257 —7 ) (sys.modules) BLUEY 2 —
NRFRR (sys.path) Y T4 X TV XEIZHIED S DT D 5, Ficky 74 027 XBEE
121X sys.argy ZBDSH D FR A, Fiz. T4 VX TV XIIHFBEHET/O A MY — L sys.stdin,
sys.stdout, sys.stderr ZHFHHE T (LI3VA. ZNAHDA MY —2IFIMBEICH ZF U 7 7 £ Lidid
FESBRLTVET),

RO, #Hilez 74 v 27 ZBRER L7 ALy FIRRE (thread state) 7Y =227 + D55, &)
DHDEIELTVET, ZOALy FIREIBAEDRAL v FIREE (current thread state) I D £9,
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FEEDOAL v FOPEREI NS DI TR LRVDTHEREL TSV, PO AL v FIREEICE S % 5am %
SILTLIZE N, Fileh A Y2 TV ZOAERBICKIT 2 &, NULL 2R L £7; filsHREIEE Y + &
NFEVAD, THIHPHREIBED AL v FIRBIREINDS Z 212> TWT, BEDRAL v FIK
L2 DOBPFIELBVIEDRDH L5 TT, (fid Python/C API I D X 512, Z DB Z M-
THNCE GIL MRS T0RFUER 53, BBUHEZRE LRI RSN 51Tk D 7,
L L. i Python/C API BIEE 1ZE W, BRI SLRE- - TOBHED R L v FIREEX BRI A S
YELHEUCCEROZVOTERL TN, )

Extension modules are shared between (sub-)interpreters as follows:

o For modules using multi-phase initialization, e.g. PyModule_FromDefAndSpec(), a separate
module object is created and initialized for each interpreter. Only C-level static and global

variables are shared between these module objects.

o For modules using single-phase initialization, e.g. PyModule_Create (), the first time a partic-
ular extension is imported, it is initialized normally, and a (shallow) copy of its module’s dictio-
nary is squirreled away. When the same extension is imported by another (sub-)interpreter, a
new module is initialized and filled with the contents of this copy; the extension’s init function
is not called. Objects in the module’s dictionary thus end up shared across (sub-)interpreters,

which might cause unwanted behavior (see Bugs and caveats below).

Note that this is different from what happens when an extension is imported after the inter-
preter has been completely re-initialized by calling Py_FinalizeEz () and Py_Initialize();
in that case, the extension’s initmodule function is called again. As with multi-phase ini-
tialization, this means that only C-level static and global variables are shared between these

modules.

void Py_EndInterpreter (PyThreadState *tstate)
fREEN7Z AL v FIREE tstate TRIAIND (V7)) A Y X TV XEHIE L E T, tstate 1 FFED R
Ly FREETRTIUIRD $HA. FEORA Ly FIREBICE T 25GmE S L TS, BEIF O
LBRo72 & BEDAL v FIREEIX NULL IR ->TWET, TDA & 7Y XcBEMT s h-2
TORALy FIREBIIFHINE T, (202 F1ICE GIL 20/ L TE2RITIUIR 5T
0y ZI3BHEDR- 7L EHREINTWET, ) Py_FinalizeEz() 1%, ZOR R THRINCERE X
NTVRVETOYTA VX TY XEHKELE T,

9.6.1 NJ L IEFE

Because sub-interpreters (and the main interpreter) are part of the same process, the insulation be-
tween them isn’t perfect --- for example, using low-level file operations like os.close() they can (ac-
cidentally or maliciously) affect each other’s open files. Because of the way extensions are shared be-
tween (sub-)interpreters, some extensions may not work properly; this is especially likely when using
single-phase initialization or (static) global variables. It is possible to insert objects created in one

sub-interpreter into a namespace of another (sub-)interpreter; this should be avoided if possible.

Special care should be taken to avoid sharing user-defined functions, methods, instances or classes

between sub-interpreters, since import operations executed by such objects may affect the wrong
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(sub-)interpreter’s dictionary of loaded modules. It is equally important to avoid sharing objects from

which the above are reachable.

P74 2R T X% PyGILState_*() APl LHlABFDOLEZDOPH LW LIZHFRELTLLZ WV, Zh
5@ API iZ Python ® AL v FIREEX OS LRA ALy FA 1 X 1 THELTWS Z ¥ &AL T
WT, ¥ 74 YR TYZPFLET 2L ZDHHRVAND 25 TF, MINT % PyGILState Ensure() &
PyGILState_Release() DMUHLORT7ZDOMTIX, 74 X TV RXDYIDFEZZTHRVWI & Z25i #
TWLET, SHIC. (ctypes DEH7R) THHD API 2o T Python DA TIES Nz A L v F225 Python
A—FEEFTLTVRINREY 2 = L3V 74 VX2 T ) X&ffi5 L BA L[N DD 5,

9.7 FEEIHAEA]

AVERTYEDRXA ALy RIZIEEHAZBHI 21T O OB TW A AT, 2o O@mANIEEE
KA V&R E void KA VX WS TEREERELD %5,

int Py_AddPendingCall (int ( *func)(void *), void *arg)
AVRTYVRDAL ALy P oMU ENE FEZHEAL T, BHT2L 0 DR, func
BFEXA ALy FORUOHLF 2 —ICEDONET, KT 2, fistety bEFIC -1 2RD 9,

WERICF 21D LN L. func X WODNEIRKET A VX TV RDRAAL VAL Yy R b, arg 251
CLTHOHEINE T, 2oL, @HDETHD Python 22— Nk U CIEREEICMOH I E T
B, ROMHF DLEFICER L7z B IR ET:

o bytecode HEF EITW2B & .

o XA VAL KA global interpreter lock ZIRFFLTWS (T80 B func HIETOD C API 20
Hes) v &,

RN L7265 func ld 0 ZIRERRZLT,. KBLES -1 ZIRLAKIZE Y P LARTAEWITEEA,
func &, MOIEFREERZIT O D12, SHWKEHIDRAENL ZBHD FEAD, Fu—rULSf V&
TV &ay 7 PRSI EEER. ALy FOUIDEZIC X o THID AT 2 A[REED K> THE T,

ZOBBIEETTADICHAEDRA L vy RREZQLELHT, Jn—oUlf X TV EZuy 7 0HEE L
\i‘ﬂ_/lJO

BE: . EECRIIRGEICOAEID. KLV RBET T, func HATREZRIR D H <
MOHENBLRIENEDH D FEA, XA VALY RS AT A=V Z2ETT2DITICLWEGEIR.
Junc ZY AT LA —=HR5TL Z2ETHFHEINRNVTL &5, ZOBKIE—BKINICIE. £E
D C ALy F25 Python 2— FEMUHT O MEFEA . ZhobDiZ. PyGILState
APT ZERLTLIZE W,

N—a v 3.1 Tl
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9.8 7O7 7ML kL —X (profiling and tracing)

Python 4 & 7V &%, 7'v 7 7 A4 )L: 7347 (profile) REITD b L — R: B (trace) &\ - 72HERE%E A
AL DIEKEOT R— P 2B L TVWET, ZOHR-ME Ta7 7 A7 "y 7 @A
(coverage analysis) ¥ — LR EIEbONE T,

ZDOCAYRTZz—RiF. 70774 0% L —AEERIC, Python LXLVOUH LATREA 72 = 2
DIFHEN D Z8IZ K oA — "Ny F2EHT, Ei% C BEMPFCHLATAZ2 L5 LTwET, Frnr >y
A b L —AEEEDOARBEMNRFHIIZED > TVERA; A VX7 2 — AT ML —REHEAL Y KT
WA YA —=LTE, PL—RABBUCHE SN EARA X b (basic event) FMATDN—2 a Y Ii2BWT
Python LNV @ b L —ZRBTHEIN TV 2D R LT,

int (*Py_tracefunc) (PyObject *obj, PyFrameObject *frame, int what, PyObject *arg)
PyEval_SetProfile() B XU PyEval_SetTrace() - TEIFTE 3 L —REAKOHEATT,
BHID T X ZEA T 27 T, BRI o E LTEINET, frame FARXY FELTY
ZEF7V—LA4TY 27+ T, what XEH PyTrace_CALL, PyTrace_EXCEPTION, PyTrace_LINE,
PyTrace_RETURN, PyTrace_C_CALL, PyTrace_C_RETURN, PyTrace_OPCODE DWW 3 15T, arg &
what DEIZ K > TUTFD XS IR D %5

what D& arg DEK

PyTrace_CALL BT Py_None ,

PyTrace_EXCEPTION | sys.exc_info() DRI HISMEHRT T,

PyTrace_LINE HIZ Py_None ,

PyTrace_RETURN IO LANSIR S 2 TREDED. BIFMC & - TR Z T 555513 NULL
T,

PyTrace_C_CALL MUOHX N8 7Y =7 b,

PyTrace_C_EXCEPTION MU I N 2B A 7T =7 b

PyTrace_C_RETURN [N ONTRRF R F S i A /A

PyTrace_OPCODE BT Py_None ,

int PyTrace_CALL
B A Y v RO ND, oA L—XDFHRTY P DM A -7 Z e 2t T
LD, Py_tracefunc ® what DIETT, 4 TL—ZY 2 1 L —XBEBOLERIZ. MIET 271 —
LD Python N4 + a— RIZHIBEIOZRFE (control transfer) 252 Z 572 W HHE I NR VWO THEE
LT,

int PyTrace_EXCEPTION
BISNDIIE S NTBRD Py_tracefunc D what DIETT, BRERETEINTVWE 7L — A THIN Y
FEAL FMISDANA b a— RPN NRIZ, what 122 DENE Y P ENTRETI ANy F
BB SN E T, ZOME. BISNDIERKIC K o T Python 23 LA X v 7 2R D 3 5%
o B7 L — 20 UEARS ZeiZa =Ny ZEEAF S ENE T, PRSI
DANY PZZIWMDET; 70774 73 ZOFEDA XY P EBLEE LEEA,

int PyTrace_LINE
THEBARNY P EHET 2L 2T, (Fu7 7 A VBEBTIER L) Py_tracefunc BIEIC what 518k
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LCETETT, f_trace_lines 3 0 ICHEINZT7 L — L TRENLINA TR DD FT,

int PyTrace_RETURN

FEOCH L A%R % & 21T Py_tracefunc BIEIZ what 518 L TEIETT,

int PyTrace_C_CALL

C BEEFEOH TIERTIC Py_tracefunc BAED what 518y L TEIETT,

int PyTrace_C_EXCEPTION

C BIEO BN ZEH LTz 2 212 Py_tracefunc BAED what 518y L TEIETT,

int PyTrace_C_RETURN

CRB»BERE? & 21T Py_tracefunc BAED what 518 L TEIETT,

int PyTrace_0OPCODE

#r L\ opcode BEITENDZ & ZZ, (v 7 7 A VEETIZR ) Py_tracefunc BIEUIZ what 5IEE
LTEIMHETIT, 774 b TEARY MIFEKLERHA, 7L —A4 LT f_trace_lines % 1 ITF&
FEL T, HRIICEF LR TAUIR D 8 A

void PyEval_SetProfile(Py tracefunc func, PyObject *obj)

77 7 A NVEEE func KRELE T, obj NI XXIIEBOE -5 LTEINZ DT,
55 ® Python A 7Y =227 +&»2WE NULL TS, 7B 7 7 A VBEEDI AL v FIREEZ MR 3 2 2L
BHDIREH, ELADAL Y RIZER S obf 25 2T, REBZHEBWLTEBLLEMNTALY Ft—
TRGFHERETEE T, T s ALK, E2XENTVWE ALY FD S B, PyTrace_LINE
PyTrace_0PCODE, PyTrace_EXCEPTION %ZfR 2TDA XY MIX L THUIHINET,

void PyEval_SetTrace(Py tracefunc func, PyObject *obj)

b L — 2R func ICEREL T, OB PyEval_SetProfile() ¥R T A, L — AR
WFITHEBANRNY P B XU opcode A RY b ZZZIFE D, MUHENZ CBEBA 7Y 27 PRS2
TEDARY FEZITWMSRVWE ZADBEL > TWES, PyEval_SetTrace() THEERIN/Z L —2
REEUE. what BIEDfEi ¥ LT PyTrace_C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN % %%
THLD €A

9.9 SELZT/N\vHHYKR—F (advanced debugger support)

UToOBBIEEELRF ANy 7Y — L TOMBHDEDEITDOH DTT,

PylnterpreterState® PyInterpreterState_Head ()

AVERTYVZREFT TS 27 Mo RZVATIDIB, KBHIIHLHDEELET,

PylnterpreterState® PyInterpreterState_Main()

AL VAR TY)RXOREF TS =7 FRIELET,

PylInterpreterState® PyInterpreterState_Next (PylnterpreterState *interp)

AVRTYRIREF T 27 bR ZVANDI B, interp DRIZHZ2DDERLFT,

PyThreadState * PyInterpreterState_ThreadHead (PylnterpreterState *interp)

VR R interp WHEEBEMIFILNTWEZAL Y FR5RZ3VAMDI B, KEIIH S
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PyThreadState A 7Y =7 b 2R L %3,

PyThreadState* PyThreadState_Next (PyThreadState *tstate)
tstate ¥ WU PyInterpreterState A 7Y =7 MZJBLTWVWA ALy FIREF TV =227 FD 55,
tstate DRICHBHDEIELFT,

9.10 ALy FO—AIRL—PDYR—-F

The Python interpreter provides low-level support for thread-local storage (TLS) which wraps the un-
derlying native TLS implementation to support the Python-level thread local storage API (threading.
local). The CPython C level APIs are similar to those offered by pthreads and Windows: use a thread

key and functions to associate a void* value per thread.

API TEDN 2B 2R 213, GIL ZHE T 2052 HDFEA . BEEFSOO Y 793 R—rEhT
WEg,

Python.h & TLS API ®EE % include €3, AL v Fue—#1 R L —I%ff 5121 pythread.h %
include §2MENH 2 Z LICFEBLTLEE W,

AMR: None of these API functions handle memory management on behalf of the void* values. You need
to allocate and deallocate them yourself. If the void* values happen to be PyObject*, these functions

don’t do refcount operations on them either.

9.10.1 XL v FEEX kL —2 (Thread Specific Storage, TSS) API

TSS API 1%, CPython 4 ¥ & 7V ZIZEENTWBEEFD TLS APl 2B XX 27-DICEAINE LT,
D APLIZ, AL vy FF—DFEHIT int ORD D ITH LW Py tss_t BHEVET,

N— a ¥ 3.7 TE.
BE:
"CPython DALy FR—HLRA ML =Y D7DDH LW C API” (PEP 539)

Py_tss_t
DT —XMERIZA Ly FXF—OREZRBLTVWET, ZOMERDERIT. RED TLS EIIZ
BEF L. *—OWEILIREE BT 27 4 — L REHLET, & OMEEKIZIZAR (public) @ X
INEHDFEEA

Py LIMITED API PERINTOVRVWE Zld. ZOBID Py_tss_NEEDS_INIT I K 2EHHIXE Y
MR TE LT,

Py_tss_NEEDS_INIT
D~ uilk Py tss_t ZROUIEHLTFICEMEINE T, o~ uld Py LIMITED API 3% %
YERFERINTHA,
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BRI X £V MR

BIR72 Py _tss_t DX EVHERIE Py LIMITED API TENL FENFIEREY 2 — LV TRHREIZHR D T35,
ZDFEDP LIV RRHCARBER R 2012, ZOROFN I X € V) HERIEAATRET T,

Py tss t* PyThread_tss_alloc()
Return a value which is the same state as a value initialized with Py_tss_NEEDS_INIT, or NULL

in the case of dynamic allocation failure.

void PyThread_tss_free(Py tss t *key)
Free the given key allocated by  PyThread_tss_alloc(), after first calling
PyThread_tss_delete() to ensure any associated thread locals have been unassigned. This is a

no-op if the key argument is NULL.

AMR: A freed key becomes a dangling pointer, you should reset the key to NULL.

XYy R

The parameter key of these functions must not be NULL. Moreover, the behaviors of PyThread_tss_set ()
and PyThread_tss_get() are undefined if the given Py tss_t has not been initialized by
PyThread_tss_create().

int PyThread_tss_is_created(Py_tss ¢ *key)

Return a non-zero value if the given Py_tss_t has been initialized by PyThread_tss_create().

int PyThread_tss_create(Py tss | *key)
Return a zero value on successful initialization of a TSS key. The behavior is undefined if the
value pointed to by the key argument is not initialized by Py_tss_NEEDS_INIT. This function can
be called repeatedly on the same key -- calling it on an already initialized key is a no-op and

immediately returns success.

void PyThread_tss_delete(Py tss © *key)
Destroy a TSS key to forget the values associated with the key across all threads, and change
the key’s initialization state to uninitialized. A destroyed key is able to be initialized again by
PyThread_tss_create(). This function can be called repeatedly on the same key -- calling it on

an already destroyed key is a no-op.

int PyThread_tss_set (Py_tss t *key, void *value)
Return a zero value to indicate successfully associating a void* value with a TSS key in the current

thread. Each thread has a distinct mapping of the key to a voidx value.

void* PyThread_tss_get (Py tss t *key)
Return the void* value associated with a T'SS key in the current thread. This returns NULL if no

value is associated with the key in the current thread.
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9.10.2 XL v KA—AILZX kL — (TLS) API

N—a v 3.7 TIEHESE: This API is superseded by Thread Specific Storage (TSS) API.

SEFR:  This version of the API does not support platforms where the native TLS key is defined in a way
that cannot be safely cast to int. On such platforms, PyThread_create_key () will return immediately

with a failure status, and the other TLS functions will all be no-ops on such platforms.

AR HEEDORIEIC I D, ZON=Y 2> D APLIZHHO a2 — RTHHATRETIEH D HA,
int PyThread_create_key ()

void PyThread_delete_key (int key)

int PyThread_set_key_value(int key, void *value)

void* PyThread_get_key_value (int key)

void PyThread_delete_key_value(int key)

void PyThread_ReInitTLS()
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N—Yar 3.8 TEM.

HE

e PyConfig

PyPreConfig
PyStatus

PyWideStringList

PyConfig_Clear()
PyConfig_InitIsolatedConfig()
PyConfig InitPythonConfig()
PyConfig_Read()
PyConfig_SetArgv()

PyConfig SetBytesArgv()
PyConfig_SetBytesString()
PyConfig_SetString ()

PyConfig_SetWideStringList ()

PyPreConfig_InitIsolatedConfig()

PyPreConfig_InitPythonConfig()
PyStatus_Error()
PyStatus_Exception()
PyStatus_Ezit ()

PyStatus_IsError()

PYTHON #JHR{LERE
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e PyStatus_IsEzit()

o PyStatus_NoMemory ()

o PyStatus_0k()

e PyWideStringList_Append()
e PyWideStringList_Insert()
e Py EzitStatusEzception()
e Py_InitializeFromConfig()
e Py PrelInitialize()

e Py PreInitializeFromArgs()
e Py PrelnitializeFromBytesArgs()
o Py_RunMain()

The preconfiguration (PyPreConfig type) is stored in _PyRuntime.preconfig and the configuration
(PyConfig type) is stored in PyInterpreterState.config.

Initialization, Finalization, and Threads HZHRL TL 72& W,
2E:

PEP 587 "Python @I E”

10.1 PyWideStringList

PyWideStringList
wchar_t* XFHID Y R b,
length D33EX B DYEIX, items 1ZIE NULL 220§ XN TOLFHNIIE NULL TRIFIUIHR D T8 A
XYV v R:

PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)
item % list \BMUET,

Python must be preinitialized to call this function.
PyStatus PyWideStringList_Insert (PyWideStringList *list, Py_ssize_t index, const
wchar _t *item)
item % list @ index OMEITHALE T,
index 3 list DRI LEDIFE, item % list OREIGEMLU F3
index 1&. 0 LLETRIFNUIZZRD £HA

Python must be preinitialized to call this function.

206 % 10 = Python #IHAMLERE


https://www.python.org/dev/peps/pep-0587

The Python/C API, U1 —2X 3.8.20

EER 7 4 — L ¥

Py_ssize_t length
VA FDOEX,

wchar t** items
Y2 b DEE,

10.2 PyStatus

PyStatus
FHEBI DR T — X R (M. =5 —, #&7T) 2T 2 MiEK TS,
I —Ficid. =7 —24ER L7 C RO ZEMTE X7,
MEER 7 4 — L

int exitcode

BTa—F, exit() Oz LTHEINET,

const char *err_msg

i—?‘—‘){ ‘y't)""yo

const char *func

T =R LB OHARITT, NULL 1272 D 2 F3,
AT —RABENRT 5 EE:

PyStatus PyStatus_0k (void)
ko

PyStatus PyStatus_Error (const char *err_msg)

Xyt—Ieblczs—%WEHLL 7,

PyStatus PyStatus_NoMemory (void)
XEVED L TORK (XEVFE),

PyStatus PyStatus_Exit (int exitcode)
BE LT a— FT Python 2T LT,
AT =& A% S B

int PyStatus_Exception(PyStatus status)
Is the status an error or an exit? If true, the exception must be handled; by calling

Py_EzitStatusException() for example.

int PyStatus_IsError (PyStatus status)

Is the result an error?

int PyStatus_IsExit (PyStatus status)

Is the result an exit?
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void Py_ExitStatusException(PyStatus status)

Call exit (exitcode) if status is an exit. Print the error message and exit with a non-zero exit

code if status is an error. Must only be called if PyStatus_Exception(status) is non-zero.

E#R:  Internally, Python uses macros which set PyStatus.func, whereas functions to create a status

set func to NULL.

IV N> 3=/ N Gl

PyStatus alloc(void **ptr, size_t size)

{
*ptr = PyMem_RawMalloc(size);
if (*ptr == NULL) {
return PyStatus_NoMemory();
}
return PyStatus_0k();
}

int main(int argc, char *xargv)

{
void *ptr;
PyStatus status = alloc(&ptr, 16);
if (PyStatus_Exception(status)) {

Py_ExitStatusException(status);

}
PyMem_Free(ptr) ;
return O;

}

10.3 PyPreConfig

PyPreConfig

Structure used to preinitialize Python:
e Set the Python memory allocator
o Configure the LC_CTYPE locale
o Set the UTF-8 mode
Function to initialize a preconfiguration:

void PyPreConfig_InitPythonConfig(PyPreConfig *preconfig)

Initialize the preconfiguration with Python Configuration.

void PyPreConfig_InitIsolatedConfig(PyPreConfig *preconfig)

Initialize the preconfiguration with Isolated Configuration.

k7 4 — B
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int allocator

Name of the memory allocator:

PYMEM_ALLOCATOR_NOT_SET (0): don’t change memory allocators (use defaults)

e PYMEM_ALLOCATOR_DEFAULT (1): default memory allocators

o PYMEM_ALLOCATOR_DEBUG (2): default memory allocators with debug hooks

e PYMEM_ALLOCATOR_MALLOC (3): force usage of malloc()

o PYMEM_ALLOCATOR_MALLOC_DEBUG (4): force usage of malloc() with debug hooks
e PYMEM_ALLOCATOR_PYMALLOC (5): Python pymalloc memory allocator

e PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): Python pymalloc memory allocator with debug
hooks

PYMEM_ALLOCATOR_PYMALLOC and PYMEM_ALLOCATOR_PYMALLOC_DEBUG are not supported if
Python is configured using —-without-pymalloc

See Memory Management.

int configure_locale
Set the LC__CTYPE locale to the user preferred locale? If equals to 0, set coerce_c_locale

and coerce_c_locale_warn to 0.

int coerce_c_locale
If equals to 2, coerce the C locale; if equals to 1, read the LC__CTYPE locale to decide if it

should be coerced.

int coerce_c_locale_warn

If non-zero, emit a warning if the C locale is coerced.

int dev_mode

See PyConfig.dev_mode.

int isolated

See PyConfig.isolated.

int legacy_windows_fs_encoding(Windows only)
If non-zero, disable UTF-8 Mode, set the Python filesystem encoding to mbcs, set the filesystem

error handler to replace.

Only available on Windows. #ifdef MS_WINDOWS macro can be used for Windows specific

code.

int parse_argv
If non-zero, Py_PreInitializeFromArgs() and Py_PrelInitializeFromBytesArgs () parse
their argv argument the same way the regular Python parses command line arguments: see

Command Line Arguments.
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int use_environment

See PyConfig.use_environment.

int utf8_mode
If non-zero, enable the UTF-8 mode.

10.4 Preinitialization with PyPreConfig

Functions to preinitialize Python:

PyStatus Py_PreInitialize (const PyPreConfig *preconfig)

Preinitialize Python from preconfig preconfiguration.

PyStatus Py_PreInitializeFromBytesArgs(const PyPreConfig *preconfig, int arge, char *

const *argv)
Preinitialize Python from preconfig preconfiguration and command line arguments (bytes strings).
PyStatus Py_PreInitializeFromArgs (const PyPreConfig *preconfig, int argc, wchar t * const
* argu)
Preinitialize Python from preconfig preconfiguration and command line arguments (wide strings).
The caller is responsible to handle exceptions (error or exit) using PyStatus_Ezception() and

Py_EzitStatusExzception().

For Python Configuration (PyPreConfig_InitPythonConfig()), if Python is initialized with command
line arguments, the command line arguments must also be passed to preinitialize Python, since they
have an effect on the pre-configuration like encodings. For example, the -X utf8 command line option
enables the UTF-8 Mode.

PyMem_SetAllocator () can be called after Py_PreInitialize() and before
Py_InitializeFromConfig() to install a custom memory allocator. It can be called before

Py_PreInitialize() if PyPreConfig.allocator is set to PYMEM_ALLOCATOR_NOT_SET.

Python memory allocation functions like PyMem RawMalloc () must not be used before Python preini-
tialization, whereas calling directly malloc() and free() is always safe. Py_DecodeLocale () must not

be called before the preinitialization.

Example using the preinitialization to enable the UTF-8 Mode:

PyStatus status;
PyPreConfig preconfig;
PyPreConfig_InitPythonConfig(&preconfig);

preconfig.utf8_mode = 1;
status = Py_Prelnitialize(&preconfig);

if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);

ROR—D12Hi <)

210 % 10 = Python #IHALRTE




The Python/C API, U1 —2X 3.8.20

(RIDR=I D5 DR E)

/* at this point, Python will speak UTF-8 */

Py_Initialize();
/* ... use Python API here ... */
Py_Finalize();

10.5 PyConfig

PyConfig

Structure containing most parameters to configure Python.
Structure methods:

void PyConfig_InitPythonConfig(PyConfig *config)

Initialize configuration with Python Configuration.

void PyConfig_InitIsolatedConfig(PyConfig *config)

Initialize configuration with Isolated Configuration.

*

PyStatus PyConfig_SetString(PyConfig *config, wchar_t * const *config_str, const

wchar _t *str)
Copy the wide character string str into *config_str.

Preinitialize Python if needed.
PyStatus PyConfig_SetBytesString (PyConfig *config, wchar_t * const *config_str, const
char *str)
Decode str using Py_DecodeLocale() and set the result into *config_str.

Preinitialize Python if needed.

PyStatus PyConfig_SetArgv(PyConfig *config, int arge, wchar_t * const *argv)

Set command line arguments from wide character strings.
Preinitialize Python if needed.

PyStatus PyConfig_SetBytesArgv(PyConfig *config, int argc, char * const *argv)

Set command line arguments: decode bytes using Py_DecodeLocale().
Preinitialize Python if needed.

PyStatus PyConfig_SetWideStringList (PyConfig *config, PyWideStringList *list,

Py_ssize_t length, wchar_t **items)
Set the list of wide strings list to length and items.

Preinitialize Python if needed.

PyStatus PyConfig_Read (PyConfig *config)
Read all Python configuration.
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Fields which are already initialized are left unchanged.
Preinitialize Python if needed.

void PyConfig_Clear (PyConfig *config)

Release configuration memory.

Most PyConfig methods preinitialize Python if needed. In that case, the Python preinitializa-
tion configuration in based on the PyConfig. If configuration fields which are in common with

PyPreConfig are tuned, they must be set before calling a PyConfig method:
e dev_mode
e isolated
e parse_argv
e use_environment

Moreover, if PyConfig_SetArgu() or PyConfig_SetBytesArgu() is used, this method must be
called first, before other methods, since the preinitialization configuration depends on command

line arguments (if parse_argv is non-zero).

The caller of these methods is responsible to handle exceptions (error or exit) using

PyStatus_Exception() and Py_ExitStatusException().
HHER 7 4 — L

PyWideStringList argv
Command line arguments, sys.argv. See parse_argv to parse argv the same way the regular
Python parses Python command line arguments. If argv is empty, an empty string is added

to ensure that sys.argv always exists and is never empty.

wchar_t* base_exec_prefix

sys.base_exec_prefix.

wchar t* base_executable
sys._base_executable: __PYVENV_LAUNCHER__ environment variable value, or copy of

PyConfig.executable.

wchar_t* base_prefix

sys.base_prefix.

int buffered_stdio

If equals to 0, enable unbuffered mode, making the stdout and stderr streams unbuffered.
stdin is always opened in buffered mode.

int bytes_warning
If equals to 1, issue a warning when comparing bytes or bytearray with str, or comparing

bytes with int. If equal or greater to 2, raise a BytesWarning exception.

212
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wchar_t* check_hash_pycs_mode
Control the validation behavior of hash-based .pyc files (see PEP 552):

--check-hash-based-pycs command line option value.
Valid values: always, never and default.
The default value is: default.

int configure_c_stdio
If non-zero, configure C standard streams (stdio, stdout, stdout). For example, set their
mode to 0_BINARY on Windows.

int dev_mode

Development mode: see -X dev.

int dump_refs

If non-zero, dump all objects which are still alive at exit.
Require a debug build of Python (Py_REF_DEBUG macro must be defined).

wchar_t* exec_prefix

sys.exec_prefix.

wchar t* executable

sys.executable.

int faulthandler

If non-zero, call faulthandler.enable() at startup.

wchar_t* filesystem_encoding

Filesystem encoding, sys.getfilesystemencoding().

wchar t* filesystem_errors

Filesystem encoding errors, sys.getfilesystemencodeerrors().
unsigned long hash_seed

int use_hash_seed

Randomized hash function seed.

If use_hash_seed is zero, a seed is chosen randomly at Pythonstartup, and hash_seed is

ignored.

wchar t* home

Python home directory.
Initialized from PYTHONHOME environment variable value by default.

int import_time

If non-zero, profile import time.
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int inspect

Enter interactive mode after executing a script or a command.

int install_signal_handlers

Install signal handlers?

int interactive

Interactive mode.

int isolated

If greater than 0, enable isolated mode:

e sys.path contains neither the script’s directory (computed from argv[0] or the current

directory) nor the user’s site-packages directory.

e Python REPL doesn’t import readline nor enable default readline configuration on in-

teractive prompts.
o Set use_environment and user_site_directory to 0.

int legacy_windows_stdio
If non-zero, use io.FilelIO instead of io.WindowsConsoleIO for sys.stdin, sys.stdout and

sys.stderr.

Only available on Windows. #ifdef MS_WINDOWS macro can be used for Windows specific

code.

int malloc_stats

If non-zero, dump statistics on Python pymalloc memory allocator at exit.
The option is ignored if Python is built using --without-pymalloc.

wchar t* pythonpath_env
Module search paths as a string separated by DELIM (os.path.pathsep).

Initialized from PYTHONPATH environment variable value by default.
PyWideStringList module_search_paths

int module_search_paths_set
sys.path. If module_search_paths_set is equal to 0, the module_search_paths is overrid-

den by the function calculating the Path Configuration.

int optimization_level

Compilation optimization level:
¢ 0: Peephole optimizer (and __debug__ is set to True)
o 1: Remove assertions, set __debug__ to False

e 2: Strip docstrings
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int parse_argv
If non-zero, parse argv the same way the regular Python command line arguments, and strip

Python arguments from argv: see Command Line Arguments.

int parser_debug
If non-zero, turn on parser debugging output (for expert only, depending on compilation

options).

int pathconfig_warnings
If equal to 0, suppress warnings when calculating the Path Configuration (Unix only, Windows

does not log any warning). Otherwise, warnings are written into stderr.

wchar_ t* prefix

sys.prefix.

wchar_t* program_name

Program name. Used to initialize ezecutable, and in early error messages.

wchar t* pycache_prefix

sys.pycache_prefix: .pyc cache prefix.
If NULL, sys.pycache_prefix is set to None.

int quiet
Quiet mode. For example, don’t display the copyright and version messages in interactive

mode.

wchar t* run_command

python3 -c COMMAND argument. Used by Py_RunMain().

wchar t* run_filename

python3 FILENAME argument. Used by Py_RunMain().

wchar t* run_module

python3 -m MODULE argument. Used by Py_RunMain ().

int show_alloc_count

Show allocation counts at exit?
Set to 1 by -X showalloccount command line option.
Need a special Python build with COUNT_ALLOCS macro defined.

int show_ref_count

Show total reference count at exit?
Set to 1 by -X showrefcount command line option.
Need a debug build of Python (Py_REF_DEBUG macro must be defined).

int site_import

Import the site module at startup?
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int skip_source_first_line

Skip the first line of the source?
wchar_t* stdio_encoding

wchar t* stdio_errors

Encoding and encoding errors of sys.stdin, sys.stdout and sys.stderr.

int tracemalloc

If non-zero, call tracemalloc.start() at startup.

int use_environment

If greater than 0, use environment variables.

int user_site_directory

If non-zero, add user site directory to sys.path.

int verbose

If non-zero, enable verbose mode.

PyWideStringList warnoptions
sys.warnoptions: options of the warnings module to build warnings filters: lowest to highest

priority.

The warnings module adds sys.warnoptions in the reverse order: the last PyConfig.
warnoptions item becomes the first item of warnings.filters which is checked first (highest

priority).

int write_bytecode

If non-zero, write .pyc files.
sys.dont_write_bytecode is initialized to the inverted value of write_bytecode.

PyWideStringList xoptions

sys._xoptions.

If parse_argv is non-zero, argv arguments are parsed the same way the regular Python parses command

line arguments, and Python arguments are stripped from argv: see Command Line Arguments.

The xoptions options are parsed to set other options: see -X option.

10.6 Initialization with PyConfig

Function to initialize Python:

PyStatus Py_InitializeFromConfig(const PyConfig *config)

Initialize Python from config configuration.

The caller is responsible to handle exceptions (error or exit) using PyStatus_Ezception() and

Py_EzxitStatusException().
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If PyImport_FrozenModules, PyImport_AppendInittab() or PyImport_ExtendInittab() are used,

they must be set or called after Python preinitialization and before the Python initialization.

Example setting the program name:

void init_python(void)

{
PyStatus status;
PyConfig config;
PyConfig_InitPythonConfig(&config) ;
/* Set the program name. Implicitly preinitialize Python. */
status = PyConfig_SetString(&config, &config.program_name,
L"/path/to/my_program") ;
if (PyStatus_Exception(status)) {
goto fail;
}
status = Py_InitializeFromConfig(&config);
if (PyStatus_Exception(status)) {
goto fail;
}
PyConfig_Clear(&config);
return;
fail:
PyConfig_Clear(&config);
Py_ExitStatusException(status);
}

More complete example modifying the default configuration, read the configuration, and then override

some parametersz

PyStatus init_python(const char *program_name)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config) ;

/* Set the program name before reading the configuration

(decode byte string from the locale encoding).

Implicitly preinitialize Python. */
status = PyConfig_SetBytesString(&config, &config.program_name,
program_name) ;
if (PyStatus_Exception(status)) {

goto done;

/* Read all configuration at once */

(RDR=I1ZFi <)
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status = PyConfig_Read(&config) ;
if (PyStatus_Exception(status)) {
goto done;

/* Append our custom search path to sys.path */

status = PyWideStringList_Append(&config.module_search_paths,
L"/path/to/more/modules") ;

if (PyStatus_Exception(status)) {

goto done;

/* Override executable computed by PyConfig_Read() */
status = PyConfig_SetString(&config, &config.executable,

L"/path/to/my_executable");
if (PyStatus_Exception(status)) {

goto done;

status = Py_InitializeFromConfig(&config) ;

done:

PyConfig_Clear(&config);

return status;

10.7 lIsolated Configuration
PyPreConfig_InitIsolatedConfig() and PyConfig InitIsolatedConfig() functions create a config-
uration to isolate Python from the system. For example, to embed Python into an application.

This configuration ignores global configuration variables, environments variables, command line argu-
ments (PyConfig.argu is not parsed) and user site directory. The C standard streams (ex: stdout) and

the LC_CTYPE locale are left unchanged. Signal handlers are not installed.

Configuration files are still used with this configuration. Set the Path Configuration ("output fields”) to

ignore these configuration files and avoid the function computing the default path configuration.

10.8 Python Configuration
PyPreConfig_InitPythonConfig() and PyConfig_InttPythonConfig() functions create a configura-
tion to build a customized Python which behaves as the regular Python.

Environments variables and command line arguments are used to configure Python, whereas global

configuration variables are ignored.

This function enables C locale coercion (PEP 538) and UTF-8 Mode (PEP 540) depending on the
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LC_CTYPE locale, PYTHONUTF8 and PYTHONCOERCECLOCALE environment variables.

Example of customized Python always running in isolated mode:

int main(int argc, char *xargv)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config) ;

config.isolated = 1;

/* Decode command line arquments.

Implicitly preinitialize Python (in isolated mode). */
status = PyConfig_SetBytesArgv(&config, argc, argv);
if (PyStatus_Exception(status)) {

goto fail;

status = Py_InitializeFromConfig(&config) ;
if (PyStatus_Exception(status)) {
goto fail;
}
PyConfig_Clear(&config);

return Py_RunMain();

fail:
PyConfig_Clear(&config);
if (PyStatus_IsExit(status)) {
return status.exitcode;
}
/* Display the error message and exit the process with
non-zero exit code */

Py_ExitStatusException(status);

10.9 Path Configuration

PyConfig contains multiple fields for the path configuration:

e Path configuration inputs:

PyConfig.home
— PyConfig.pathconfig_warnings

— PyConfig.program_name

PyConfig.pythonpath_env

current working directory: to get absolute paths
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— PATH environment variable to get the program full path (from PyConfig.program_name)
— __PYVENV_LAUNCHER__ environment variable

— (Windows only) Application paths in the registry under “SoftwarePythonPython-
CoreX.YPythonPath” of HKEY CURRENT_USER and HKEY_ LOCAL_MACHINE
(where X.Y is the Python version).

o Path configuration output fields:

PyConfig.base_exzec_prefiz
— PyConfig.base_executable

— PyConfig.base_prefiz

PyConfig.exzec_prefiz

PyConfig.executable

PyConfig.module_search_paths_set, PyConfig.module_search_paths
— PyConfig.prefic

If at least one "output field” is not set, Python calculates the path configuration to fill un-
set fields. If module_search_paths_set is equal to 0, module_search_paths is overridden and

module_search_paths_set is set to 1.

It is possible to completely ignore the function calculating the default path configuration by setting
explicitly all path configuration output fields listed above. A string is considered as set even if it is
non-empty. module_search_paths is considered as set if module_search_paths_set is set to 1. In this

case, path configuration input fields are ignored as well.

Set pathconfig_warnings to 0 to suppress warnings when calculating the path configuration (Unix only,

Windows does not log any warning).

If base_prefiz or base_ezec_prefiz fields are not set, they inherit their value from prefiz and

ezec_prefiz respectively.
Py_RunMain () and Py_Main () modify sys.path:

e If run_filename is set and is a directory which contains a __main__.py script, prepend

run_filename to sys.path.
o If isolated is zero:

— If run_module is set, prepend the current directory to sys.path. Do nothing if the current

directory cannot be read.
— If run_filename is set, prepend the directory of the filename to sys.path.

— Otherwise, prepend an empty string to sys.path.
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If site_import is non-zero, sys.path can be modified by the site module. If user_site_directory is
non-zero and the user’s site-package directory exists, the site module appends the user’s site-package

directory to sys.path.

The following configuration files are used by the path configuration:
e pyvenv.cfg
o python._pth (Windows only)
o pybuilddir.txt (Unix only)

The __PYVENV_LAUNCHER__ environment variable is used to set PyConfig.base_ezecutable

10.10 Py__RunMain()

int Py_RunMain (void)
Execute the command (PyConfig.run_command), the script (PyConfig.run_filename) or the

module (PyConfig.run_module) specified on the command line or in the configuration.
By default and when if -i option is used, run the REPL.
Finally, finalizes Python and returns an exit status that can be passed to the exit () function.

See Python Configuration for an example of customized Python always running in isolated mode using
Py_RunMain ().

10.11 Multi-Phase Initialization Private Provisional API
This section is a private provisional API introducing multi-phase initialization, the core feature of the
PEP 432:
e 7Core” initialization phase, "bare minimum Python”:
— Builtin types;
— Builtin exceptions;
— Builtin and frozen modules;
— The sys module is only partially initialized (ex: sys.path doesn’t exist yet).
e "Main” initialization phase, Python is fully initialized:
— Install and configure importlib;
— Apply the Path Configuration;
— Install signal handlers;

— Finish sys module initialization (ex: create sys.stdout and sys.path);
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— Enable optional features like faulthandler and tracemalloc;
— Import the site module;
— etc.

Private provisional API:

e PyConfig._init_main: ifset to 0, Py_InitializeFromConfig () stops at the "Core” initialization

phase.

PyStatus _Py_InitializeMain(void)

Move to the "Main” initialization phase, finish the Python initialization.

No module is imported during the "Core” phase and the importlib module is not configured: the Path
Configuration is only applied during the "Main” phase. It may allow to customize Python in Python to
override or tune the Path Configuration, maybe install a custom sys.meta_path importer or an import
hook, etc.

It may become possible to calculatin the Path Configuration in Python, after the Core phase and before

the Main phase, which is one of the PEP 432 motivation.

The ”Core” phase is not properly defined: what should be and what should not be available at this phase
is not specified yet. The API is marked as private and provisional: the API can be modified or even be

removed anytime until a proper public API is designed.

Example running Python code between "Core” and "Main” initialization phases:

void init_python(void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);
config._init_main = O;

/* ... customize 'config' configuration ... */

status = Py_InitializeFromConfig(&config);

PyConfig_Clear(&config);

if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);

/* Use sys.stderr because sys.stdout is only created
by _Py InitializeMain() */
int res = PyRun_SimpleString(
"import sys; "
"print ('Run Python code before _Py_InitializeMain', "
"file=sys.stderr)");
if (res < 0) {
exit(1);

ROR—S1H <)
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(FiDR— 25 D %)

}
/* ... put more configuration code here ... */
status = _Py_InitializeMain();

if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);
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ELEVEN

XEVER

11.1 &

Python 12812 X EVEHICIZ, £TD Python A 7Y =7 b T —XWMEP A>T 74— -7
(private heap) 2Z6HT S, 774 X— 1t b —7FOEHIE, WNEIICIE Python XEVIR—T % (Python
memory manager) BHEFEIZITVWE T, Python XEV 3= viZld, #F (sharing)., 7 X > b HE|
(segmentation), FEFTE| D %T (preallocation), & ¥ v > 21t (caching) &\ o7z, H4 REINFIEEE O
HED =iz, HloaryR—3x> v 23HH F3,

BARKEE TILE, RO XV BIEREL (raw memory allocator) 254 XL —7 4 ¥ 7 X7 LD X ) HHEE
b bhlLT, 774 X=1b—7MIZ Python BEDRTDT— X ZilHT 2 DI T R2EZHNDH 5
EODMERLET, BOXEVEEBEKD LITE, W 22pDA T 27 VEEDXEVEERELDH D £
T, TNHERILe—TE2HBEL. 47027 MUIERORBICE oL XEVERRY S E2EELTVE
T, BIRIE, BECA 7Y 27 PEITFHIR A T, HELIZESTPLD AT —ATERHINE T, WD
Db, BEIIIMEZGET 2 LCRIIZEHS DD, FE/FAED ML — FATIBFET 2056 TT, ZOX
512, Python X BV A v I ZMEED WL O0%A TV =27 MEBED X T VIREBEBICERE L T2, i
SO T A R=— b =T OIEAH L TXEVEREZTORVEIICLTVETD,

HERZDIF, e ZA2—FDP0DOb b —THNOXE) Ty VRETIOIRITTI 27 bRA VY REHRIELT
W32 LTH, Python He—7OEHIIA X7V ZBRDTS DT, 2—FBZzHli#lld 2 /374
WIS 2 Z 2 T3, Python A 7Y =7 PeHAHHHINEZ Ny 772 AN27-0D —THEHDXEY
L, BEISIE U T, Python X BV A=Y v DI D F¥F 2 X ¥ FHNTHIZEL T3 Python/C API B
BEEN L TITVWE T,

XEVEHOFEZET 2720, HREY 2 —VOIEEIZRL T Python 779 =22 1t+%2 C 54 75 UHMRAR
f L T 5B malloc() « calloc() . realloc() BLY free() THIEL XS L LTWERD FHEA,
5LEEEMES &, C DX EVREBBYE Python XEV 32— v L ORI CTREEIEOCH LA L T,
C DX EVEIEBE Y Python X BV A=Y Y ZERZ 7NV XL TEREINTVT, Bz — 7%
E3 270, MUH L OREIBEHNREREZEEE T, t3vi, HHloBNOLDRS,. C 74 77V0
X E VIRERE o TR X EY ZHER L DM LD TE T, HlRE. UF2D X5 %HITT:

PyObject *res;
char *buf = (char *) malloc(BUFSIZ); /* for I/0 */

if (buf == NULL)

(RDR=I12%i <)
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(FiDR— 25 D %)

return PyErr_NoMemory() ;
...Do some I/0 operation involving buf...
res = PyBytes_FromString(buf);
free(buf); /* malloc'ed */

return res;

ZORITIE, I/O Ny 7 71T EAEVERIZC 5477V DXEVHEREBZ[E>TWE S, Python
AEYT A =T vy —3RDELE L TREND bytes 7Y =7 + 2R T 2RI HBETT,

LIIWVWZ, B ACDRI T, XEY OFER Python b — FICEELTITS X580 %3, REhs,
Python & — 71 Python X BV A vy DEHTIIHI205TT, HlXIE A &2V X% C TEhriLz
Wizl A 70z 7 MITHER T 2BRC1E. E—FTOXE ) EEANETT, Python b —F % Hio 72705 &
W S5 —DODHHE LT, HEEY 2 —HABEL LTWBEXEVIZOWT Python XEV XA =Y viZ 1B
WERME LTUILVEWS DD ET, 7o ABER ATV PNFR»DIFFE I L L HRICN LT
BHANCHWLNZ DD LTH, 2 TOXEVRIEERZ Python X BV 32— 2 IZF#ETIUL, 1~
TV RZEDEHRZAEY 7y VY Y bOLRKGEHEETE S, ZOMR. FHEOKKTIX. Python
AEYIZ =T BHAR=TaL 7T aryeXEYDaY T M, ZOMA 50D FHERE Y Vo7, #HY)
REWEZ MUVATTEZ 2D ET, LOFITRLZEIICC 7477 VDXEVHEEBEFS 2, 1/0
Ny 7 7 FIICHEIR L7z X E V& Python X BV 32— vy DEHEDP LZRIHND Z EITHEBRLTLEZ W,

BE.
PREGZSH PYTHONMALLOC % LT Python 23FIH T2 XV 70 —& 2 HilllT 2 Z e BN TEE T,

BREEZ# PYTHONMALLOCSTATS #fH LT, =R AT 27 b7V —FBEREINBRKE, v v P &Y
VHFIZ pymalloc XEDV 70O7—32 OfFHEREZRTEFE 3,

11.2 EXEVA>H2Tx—2R

UTROBBEEIS R T070 75 —2%25 vy T LET, ZTNLOBBIEIRAL v KE—7 T, GIL 2HFFL TV
BLTHMFUPHT I EMNTEET,

T4 D EXEDTOT—2— ZXOBEFEFHAL £3: malloc(), calloc(), realloc(), free() 0
NA PEERIN/zE 212 malloc(l) (HBWIE calloc(l, 1)) ZFFUE T,

N—a v 3.4 Tl

void* PyMem_RawMalloc (size_t n)
Allocates n bytes and returns a pointer of type void* to the allocated memory, or NULL if the

request fails.

0 N4 FZERKT 52, PyMem_RawMalloc(1l) DS IN/z¥ R U & 51T, AJEER & NULL TRW\W.L
Z— I RBEAVERRLET, BEIAEZAETY 12303 ITON TR A

void* PyMem_RawCalloc(size_t nelem, size_t elsize)
Allocates nelem elements each whose size in bytes is elsize and returns a pointer of type void* to

the allocated memory, or NULL if the request fails. The memory is initialized to zeros.
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BRI BERDOY A X0 N4 bOERITH L T, AIRE/R 5 PyMem_RawCalloc (1, 1) 2RI
DEFRLESIT, == NULL TRWARA VX ZKLET,

N—Ta ¥ 3.5 TEM.

void* PyMem_RawRealloc (void *p, size_t n)
p PIETXEYV IO Y 7% n NAL MUV AZALET, HOFAXFH LY AL ZD/NIWHFETD
NERIEFXNEE A

p 75 NULL QAU Uik PyMem_RawMalloc(n) ¥ FfliTd, 5 TR, n ¥ BRIKELWY
AV Ty ZIFV A RENETHRREINERA, RENT2RA ¥ &I1FIE NULL TT,

p A NULL THRWR D, p EZ2H XD HETD PyMem RawMalloc(), PyMem_RawRealloc(),
PyMem_RawCalloc() DOMFUHILIT X DRI ARITFNUTIRD 2R A,

BRDKB L 72856 PyMem_RawRealloc() & NULL iR L. p WRIOXEV LV 7% X THMBRARA
YRDEETT,

void PyMem_RawFree (void *p)
p BT XEV 0y 7 2BBRLET, p BUEIFCH L7 PyMem RawMalloc(),
PyMem_RawRealloc(), PyMem_RawCalloc() DR LZMETRIFINIIRD ¥ A, ZHUNDEGE
% PyMem_RawFree(p) ZW-U' LR o 7HmE. RERDEEICLD 5,

p 25 NULL OB5MD LEE A

113 XEVA2R2T7x—2R

LT OBBEDFA LT Python B — AR L TXEY ZHEME L DR LD KT, chsofE
ANSI C I > TETIMELEINTVE T, 0 N4 P EERLZBOBHEICOVWTHERL TVWET

The default memory allocator uses the pymalloc memory allocator.

ZE: Mo OBBENRE 212d. GIL 2RFELTEIRBERDH D 15,

N=Tary 3.6 TEHE: 7741 D707 =X A7 LD malloc() 25 pymalloc 127D F L7z,

void* PyMem_Malloc (size t n)
Allocates n bytes and returns a pointer of type void* to the allocated memory, or NULL if the

request fails.

0 N4 PZ2ERT S L, PyMem_Malloc(1) ZSMEENzL T FEU X 512, ARER & NULL TR\
Z— I REALAVEERLET, BEINZXEY) =302 2L ITORER A

void* PyMem_Calloc(size_t nelem, size_t elsize)
Allocates nelem elements each whose size in bytes is elsize and returns a pointer of type void* to

the allocated memory, or NULL if the request fails. The memory is initialized to zeros.
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BERHDOERDY A X050 54 OERICXT LTI, AJRER 5 PyMem_Calloc(l, 1) 2SFRINZZDE
FLC LD, 2=—27% NULL TRWRA VR EZIRLE T,

N—Ta ¥ 3.5 TEM.

void* PyMem_Realloc (void *p, size_t n)
p PIETXEYV IO Y 7% n NAL MUV AZALET, HOFAXFH LY AL ZD/NIWHFETD
NERIEFXNEE A

p 23 NULL OEPFESH UIX PyMem_Malloc(n) L EMiTF, £S5 TR, n BERICHFELVWHAE, X
BV TR 2BV A REINETHVRIREINERA, BRENTRA ¥ 2IFIE NULL TF,

p 25 NULL THRWRD, p EZN X DHEID PyMem Malloc(), PyMem Realloc() ¥ 721X
PyMem_Calloc() DFEUHLIZE DB TERD T8 A

FORDKI L 72355 PyMem_Realloc() 1& NULL #iE L. p ZHIOX BV Y 7R X THMLKRA V&
DEZETT,

void PyMem_Free (void *p)
pBMETXEY 70y ZEMMLE T, p ZLEIFECH L7z PyMem Malloc (). PyMem Realloc ()., ¥
721& PyMem_Calloc() DIRLZETRIFNIRD F8 A, 2R DEHES PyMen_Free(p) MU
LB o 7Bma. REBROEEICRD 7,

p 23 NULL OBEMS LER A
LIRS 2 B R o~ 7 0 i3FEEO 720 1B XN T0W 2 5D TY, TYPE XMEED C 0®ERL T,

TYPE* PyMem_New(TYPE, size_t n)
Same as PyMem_Malloc (), but allocates (n * sizeof (TYPE)) bytes of memory. Returns a pointer

cast to TYPE*. The memory will not have been initialized in any way.

TYPE* PyMem_Resize (void *p, TYPE, size_t n)
Same as PyMem_Realloc(), but the memory block is resized to (n * sizeof (TYPE)) bytes. Re-
turns a pointer cast to TYPE*. On return, p will be a pointer to the new memory area, or NULL in

the event of failure.

X C Y eyt ~ruTd, p ZEICHRAIhET, =7 UK EY 2K Dx ik
212 p OTLOEZRIFELTLZE W,

void PyMem_Del (void *p)
PyMem_Free() 2[R LCTY,

EiiTmA T, C API B2 N3 5 Z £ 72 < Python X EVRIEBEBZERENFUOH T /20DU D~ n
oy MEEEINTVET, #2720, ZhsD~ 7 ik Python N— a YETONNA F 1) B2 R TS,
ZROZITHIREY 2 =V TIEMBEIN TV A D THERL TLZE W,

o PyMem_MALLOC(size)
e PyMem_NEW(type, size)

e PyMem_REALLOC(ptr, size)
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e PyMem_RESIZE(ptr, type

, size)
o PyMem_FREE(ptr)
e PyMem_DEL(ptr)

114 #7>xo 705 —%

UTOBBEEDSFIAL T Python B =71 L TXEY ZHERLADBBRLZD ERET, Zhs 0B
ANSI C > TETMEESNTVE T, 0 N1 P 2B RLEBEOIEICOVWTHERL TVET
The default object allocator uses the pymalloc memory allocator

e,
=]

NSO ERE 212id, GIL ZIRF L THBBELDH D £5,

void* PyObject_Malloc(size t n)

Allocates n bytes and returns a pointer of type void* to the allocated memory, or NULL if the
request fails.

0 N4 FZZRT 5 2. PyObject_Malloc(l) 2 IN/zE LR U & 51T, AIHEZR & NULL TRW\WL
S— I RRAVEREIRLET, BEINTZXEY IV LR20HHEDITOA A,

void* PyObject_Calloc(size_t nelem, size_t elsize)

Allocates nelem elements each whose size in bytes is elsize and returns a pointer of type void* to
the allocated memory, or NULL if the request fails. The memory is initialized to zeros

BRI BERDY A XD 034 b DOERITH LT, AlAE/L 5 PyObject_Calloc(1, 1) 2RIz
DrEILESIC, 2=—27 NULL TRWERA VX E2RLET,
N—Ta v 3.5 TE.

void* PyObject_Realloc (void *p, size t n)

pBHETREY TR Y I % n AN PV FAXLET, HOHF A XEH LI A XD/NZIWHTETO
WARIIEEZNEE Ao

p 25 NULL OBAM-UH Uik PyObject_Malloc(n) Z%ﬁ’m“o Z5THL, n BERIZELWEA,
AEY TRy ZIZV I A XEINETVRREINERA

RXN7zRA > XIFIE NULL TF,

p 23 NULL THWER D, p EZNh X DATD PyObject_Malloc(), PyObject_Realloc() % 7=1%k
PyObject_Calloc() DFFUFHILIT X DiRENARIFNUIIRD TR A,
FIRDKRI L 72354 PyObject_Realloc() & NULL 2B L. p \ZHIOXEY TV 7% X TH I RA
VRDEETT,

*p)

p BT XEY 70y 7 2BHRL %I,

void PyObject_Free(void

p

W LLET IR O L 72

z PyObject_Malloc().
PyObject_Realloc(). ¥7z1% PyUb]ect Calloc() DRLZMETRITINIERD R A, EhbliSt
11.4. #72x¥ I~7EI’7 &
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p 25 NULL Q5D LEE A,

11.5 Default Memory Allocators

Default memory allocators:

PR

Configuration ST PyMem_ Raw- PyMem_Malloc | PyObject_Mal-
Malloc loc
VY —XEILF "pymalloc" malloc pymalloc pymalloc
TNy JEILR "pymalloc_debug'malloc + debug | pymalloc + de- | pymalloc + de-
bug bug
pymalloc #EL DOV 1) — X | "malloc" malloc malloc malloc

pymalloc fEL D7 Ny 7
[N

"malloc_debug"

malloc + debug

malloc + de-
bug

malloc + de-

bug

At

o #Hii: PYTHONMALLOC BREAZE RO fiE

e malloc: E# C 477 VD27 7ar—&, C BE: malloc(), calloc(), realloc(),

free()

e pymalloc: pymalloc XEYF7OT—%

e 7+ debug”: PyMem_SetupDebugHooks () THBEBINZ TNy 77 v 7 DAGDLYE

11.6 XEV7OT7—2ZHhREAIALIXTS

N— g v 3.4 TEM.

PyMemAllocatorEx

XEV IRy 770 —REiih T 27D DHERTT, 42007 4 — L FERbET:

Z14—ILE =S
void *ctx Bl LT 2—Farrx
A b

void* malloc(void *ctx, size_t size)

XEY) 70y 7REHYTET

void* calloc(void *ctx, size_t nelem,

0TI AEY 7y 7 Z2ED

size_t elsize) HBTET
void* realloc(void *ctx, void *ptr, size_t XEV 7Ry Z7REDLTE0YHA X
new_size) LE¥

void free(void *ctx, void *ptr)

XEY) 70y 7 RERT S
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N— 3 v 3.5 TEH: PyMemAllocator #H&{AA PyMemAllocatorEz IZV v — A &7z BT calloc
74—V RpEMENE L,

PyMemAllocatorDomain

TR =R XL VREET 5 7DOFERTE, FX 4 i

PYMEM_DOMAIN_RAW
R

e PyMem_RawMalloc()
e PyMem_RawRealloc()
o PyMem_RawCalloc()
e PyMem_RawFree()

PYMEM_DOMAIN_MEM
RE%K:

e PyMem Malloc(),
e PyMem_Realloc()
e PyMem_Calloc()
o PyMem_Free()

PYMEM_DOMAIN_OBJ
A%

o PyObject_Malloc()
e PyObject_Realloc()
e PyObject_Calloc()
e PyObject_Free()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
FRESNZ XL YDOXEY TRy 770 —X2BIGL %3,

void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
HESNTEFXA YDRXEY TRy 7 70T —RERELET,

HFLwror—xi3, 034 hEREREIN-L E2=— 27 NULL TRWARA VR BRI ZITUERD
FHA,

PYMEM DOMAIN RAW RXA YT, 77 —XFALy F2—7 TRIFNERD FVA: 7ar—X
DBIECH Iz & GIL BREFEIh TR R A,

BlLwrasr —2»B87y 27 ThY (1 207807 —X%2RUEHI V) A
PylMem_SetupDebugHooks () BARZIFUH LT, HrLwryusr =KD L7 Ny 77 v 7 2 BER
BLRIFNUIRD 2R A
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void PyMem_SetupDebugHooks (void)
Python X €V 7805 — XD 2B T 27007 v 7 2B EL T,

Newly allocated memory is filled with the byte 0xCD (CLEANBYTE), freed memory is filled with
the byte 0xDD (DEADBYTE). Memory blocks are surrounded by "forbidden bytes” (FORBIDDENBYTE:
byte OxFD).

TR F = v 7

o APIERZEMHIL X T, Bl: PyMem_Malloc() 23H|D HTHNy 7 718 LT PyObject_Free()
IR LTz,

o Ny 77 DBIBATOEZAA (Ny 777 v E—7n—) ZHMHLET
o Ny 77 THOFZAA (N 774 —nN—vn—) ZHRHELET
o Check that the GIL is held when allocator functions of PYMEM_DOMAIN_OBJ (ex:

PyObject_Malloc()) and PYMEM_DOMAIN_MEM (ex: PyMem_Malloc()) domains are called

On error, the debug hooks use the tracemalloc module to get the traceback where a memory
block was allocated. The traceback is only displayed if tracemalloc is tracing Python memory

allocations and the memory block was traced.

These hooks are installed by default if Python is compiled in debug mode. The PYTHONMALLOC

environment variable can be used to install debug hooks on a Python compiled in release mode.

N— a ¥ 3.6 TEHE: This function now also works on Python compiled in release mode. On error,
the debug hooks now use tracemalloc to get the traceback where a memory block was allocated.
The debug hooks now also check if the GIL is held when functions of PYMEM DOMAIN OBJ and
PYMEM_DOMAIN_MEM domains are called.

N— a3y 38 TZH: Byte patterns 0xCB (CLEANBYTE), 0xDB (DEADBYTE) and OxFB
(FORBIDDENBYTE) have been replaced with 0xCD, 0xDD and OxFD to use the same values than
Windows CRT debug malloc() and free().

11.7 pymalloc 7A%7 —%

Python 12i&. HFDOFHWD/NER (512 84 FATRD) 7Y = 7 Mm@ 7z pymalloc 70 r —&
MBHH ET, pymalloc 1X. 256 KiB OEEH A XD * 71 —F" PN ZXEYy B 7R FNET,
512 84 M X h HREREID Y TTIE. PyMem_RawMalloc() ¥ PyMem_RawRealloc() 127 +—NANw 7 L
£9,

pymalloc V&, PYMEM_DOMAIN MEM  (ex: PyMem_Malloc()) &  PYMEM_DOMAIN_OBJ  (ex:
PyObject_Malloc()) FXA Y@ BEEDOT7OT—R T,

7V —F7ur—2k ROBEKEHFENET:
e Windows TlX VirtualAlloc() & VirtualFree().

o FIFHTE2%E. mmap() ¥ munmap().
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o FNLNDEEE malloc() & free(),

11.7.1 pymalloc 7 —7+707—32DHRAZIAX

N— a v 3.4 TEM.

PyObjectArenaAllocator
TV —=FT7ar =Rk 57D DMERTT, 30D7 4 -V FERbLET:

Z1—ILR =R

void *ctx Boglle L TEINZ—Yarrx
Z b

void* alloc(void *ctx, size_t size) size XA FDT7V—FE2H DY TET

void free(void *ctx, void *ptr, size_t 7V —F R ET

size)

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)
TV—FT7asr—XeHE L £7,

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)
7V—FT7RT—REFRELET,

11.8 tracemalloc C API

N—a ¥ 3.7 TEM.

int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)

Track an allocated memory block in the tracemalloc module.

Return 0 on success, return -1 on error (failed to allocate memory to store the trace). Return -2

if tracemalloc is disabled.
If memory block is already tracked, update the existing trace.

int PyTraceMalloc_Untrack(unsigned int domain, uintptr_t ptr)

Untrack an allocated memory block in the tracemalloc module. Do nothing if the block was not

tracked.

Return -2 if tracemalloc is disabled, otherwise return 0.
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11.9 =R

BANZIBRZFEE v b 2o T, BIE HioflZ Python =12 I/O Ny 7 7 ZXE VMRS 2 L 510F
RO NMIRLE T

PyObject *res;
char *buf = (char *) PyMem_Malloc(BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory();
/* ...Do some I/0 operation involving buf... */
res = PyBytes_FromString(buf);
PyMem_Free(buf); /* allocated with PyMem_Malloc */

return res;

FLa— FEANROBEEEY P TEVWEDOERZLTIORLETS:

PyObject *res;
char xbuf = PyMem_New(char, BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory() ;
/* ...Do some I/0 operation involving buf... */
res = PyBytes_FromString(buf);
PyMem_Del(buf); /* allocated with PyMem New */

return res;

FDOZoDfITIE. Ny 77 2EICE Bty MICET BB TIRMEL TS Z L ICHEREL TSIV, FE
B, 2 XEV 70y 20T 2HEE. B2 XEVRMERMEIER T 2G2S 201, AEXEY
API 77 SV R[5> THTS ZEBRBETT, UFRDa—RIRIEZ2DL5—2HD, ZDS5HD—DIZIFR
75 —TRBET 2RO X TV EEREEEZIRAL TN 20T MMM (Fatal) £ 7LD 3 %2 L TWET,

char *bufl = PyMem_New(char, BUFSIZ);
char *buf2 = (char *) malloc(BUFSIZ);
char *buf3 = (char *) PyMem_Malloc(BUFSIZ);

PyMem_Del(buf3); /* Wrong —- should be PyMem Free() */
free(buf2); /* Right —- allocated via malloc() */
free(bufl); /* Fatal -- should be PyMem_Del() */

FOXEY I1y 7% Python b — 7 L CHIET 2880 R PyObject_New() . PyObject_NewVar() .
BXU Pyobject_Del () %5 ¥, Python IZBII 2 ATV 27 bEXAEVIHELEDMBRLZDTEET,

INHDOBEBICOVWTIE. RED CIE2HL WA T =27 FRIDEFRLEEICHE T 20 ROPTHAL
%9,
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TWELVE

*7o 1o bREYR— (OBJECT IMPLEMENTATION
SUPPORT)

ZOETIE, FILWATD 27 FOREERERT IBRICHEOLAZEK,. B, BLXU~27 0l o0WTHBELET,

121 #T72x 0 b2be—TFLEICXEVREERT S

PyObject* _Py0Object_New (PyTypeObject *type)

Return value: New reference.

PyVarObject™ _PyObject_NewVar (PyTypeObject *type, Py_ ssize_t size)

Return value: New reference.

PyObject* PyObject_Init (PyObject *op, PyTypeObject *type)
Return value: Borrowed reference. #7212 X B VERENIA T 27 b op TR L, B & PR
TOZM (initial reference) ZHHULL £3, LI NAT TV =7 P ZIBLE T, type HZDA
TV 2 NOBRBRAIR-IBHOREEL BT 256, BEBEIBENINR 325472227 0
Ly MTBEMEhET, A 79227 FOMD T 4 — FIZIZEEEZMIZLEE A,

PyVarObject™ PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)
Return value: Borrowed reference. PyObject_Init() OETOUNEEITWV, AIEH A XA TV 22
FDOLEIIREEROMLL 9

TYPE* PyObject_New (TYPE, PyTypeObject *type)
Return value: New reference. C #hifh%! TYPE ¥ Python B A 7Y = 7 b type 2o T, #rL
W Python #7927 b2 XEY LICHERLEF, Python A 7927 Ay XTERINLTLARD
7 4=V REHILZINERA; AT VOB AT Y MI 1 IR D ET, BRI DZ2XEVDOHA
R TS =27 P D tp_basicsize 7 4 —)LFTHRED T,

TYPE* PyObject_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
Return value: New reference. C #iEKT! TYPE ¥ Python B4 72 =7 b type 2o TH L
W Python A 7Y =27 b2 XEY LICHERLE T, Python A 7927 Ay XTERINTLRD
74 =V RIIHIHEINER A, RIS N XEVIZ, TYPE BERITMA, type D tp_itemsize
74—V FTHEESINTVEY A X% size A7OREZIZHMATEET, OB BIZEX TV
DESWCAEBRICH A X2RETEL A 7Y 27 P 2RETZHMEMTY, —HOEHRD 7 + — L K
DXEVEIDYTE—ETHTS S Trur—yayBzRS L. XEVEBOMRIAELET,
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void PyObject_Del (void *op)
PyObject_New() % PyObject_NewVar() T MERL7=XEV ML 3, @HE. ZOBBIZLT
Pz FOEIIEEINTWS tp_dealloc NV FIDPLMUHINET, ZOHBEZFOH L72#%
. XEVHEBIE D IEPREMHR Python #7927 b2RFLTWRVWOT, A7z 7 D7 400
FICHLT7272ALTIZRD A,

PyObject _Py_NoneStruct
Python 72513 None IZHZ 247322 b TY, ZOEANDT 7 EREFE, TDFTT =7 FADKRA
¥ REFHET B Py _None ¥~ 7 uZ{ibiirhudi b £8A,

BE:

PyModule_Create() HIREY 2 —1D7 w7 — b M,

12.2 £EDA TS U FMEEF (common object structure)

Python Tld, A 7Y =7 MIZERT 2 L THZ S OMERBEDRE T, ZOHTE=>DMERL 2D
FAFECOWTHIAL £3,

£T®D Python £ 7Y =2 M, #7022 FDXEYVNREDORERTICHEDPHD T 4 — L FEZERIZ
HELTVWES, ZO7 4 =L & PyObject BB X PylVarObject BITRBINE T, ZhH50H b %
7o fORTD Python 4 7Y =7 b DERTEZLF BB ICEbLTWE v rnkffio TERINA TV
i‘j‘o

PyObject
ETOA TV 27 MU ZOMEIRL 2D TT, ZOBICE, 247V 27 b ERIETHRA V&
A 7Y b2 LT Python 2265 DICBERBEHRBA->TVWET, #HED 7 VY =" LR
Tk, ZOMERIZEA T2 VORI T Y b e AT 27 MW T 2RI T 27 M ETN
Ao TWET, FERBICK PyObject THZ I LEESINTVERADL, £2TD Python A 7Y =2
FANDRA VR PyObject  NF ¥ A PTEET, XUNIIT 7L RATBIZE Py_REFCNT =71k
Py_TYPE X7 uZ{EbFHUI7D $¥A,

PyVarObject
PyObject ZHEER LT, ob_size 7 4 —/L RZEBNML7HDTT, ZOMERKIEZ. BRE (length) O
BEFOATI 27 MR L THEVE T, ZO8D Python/C API Tib s Z 2 IXIFL A Y H
DERA, XVNTT Y RTBITNE Py REFCNT ~2 1, Py TYPE ~% Q. Py SIZE <% a%kflib
AR D TR A

PyObject_HEAD
AERREZHRHLBNA T 27 b2REAT2HLVEZES T2 2S5~ TY, PyOb-
ject_HEAD =27 03X k5 ICEMEh E3:

PyObject ob_base;

Lic®H B Pyovject D FFa XY bESBRLTL I,

PyObject_VAR_HEAD
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AVARVAZ CICEBR IR ERFOA IV 27 b ERBFATAHLWAERES T2 2 Iflis~raT
J, PyObject VAR HEAD ~ 7 miIXD X > IXEHINET:

PyVarObject ob_base;

RiZ®H % PyVvarObject D RF 2 X PRSI TIZE W,

Py_TYPE(0)
Python + 7Y 22 h® ob_type X ¥ N7 Z7ERAT2DIMES5~vr0TT, UKD X 5 1ER
INET:

(((PyObject*) (o)) ->ob_type)

Py_REFCNT (0)
Python A 7Y =27 b®D ob_refcnt X N7 7R T5DIHES5~78TT, ZHEIRD IS ITE
S xd:

(((PyObject*) (0))->ob_refcnt)

Py_SIZE(0)
Python 7Y 22 h® ob_size XY N7 Z7ERAT2DIfES>~vr0 T, ZHUIRD X 5 1ERM
INET:

(((PyVarObject*) (o)) ->ob_size)

PyObject_HEAD_INIT (type)
L\ PyOvject BUD /2D DFIIEICE T 52~ 0 T3, 2O 7 IERD IS WCEMINET,

_PyObject_EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)
FL\, ob_size 74—/ REEL PyVarObject BD 7= OFHMEICEN ST 2~270 T3, ZD~v2
ERD XS ICEREINET,

_PyObject_EXTRA_INIT

1, type, size,

PyCFunction
Type of the functions used to implement most Python callables in C. Functions of this type take
two PyObject* parameters and return one such value. If the return value is NULL, an exception
shall have been set. If not NULL, the return value is interpreted as the return value of the function

as exposed in Python. The function must return a new reference.

PyCFunctionWithKeywords
Type of the functions used to implement Python callables in C with signature METH_VARARGS |
METH_KEYWORDS.
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_PyCFunctionFast
Type of the functions used to implement Python callables in C with signature METH_FASTCALL.

_PyCFunctionFastWithKeywords
Type of the functions used to implement Python callables in C with signature METH_FASTCALL |
METH_KEYWORDS.

PyMethodDef
PRI D X Y v RGBT ZEICHWAMEERTT, ZOMERIIZ 4207 4 =L EBHD FET:

Z14—=ILF | COR P13

ml_name const char * | XY v K4

ml_meth PyCFunction | C EHEADKRA > &

ml_flags | int OHLZED LS ITH> 0% RT 7727y b
ml_doc const char * | docstring DRNAEZIET KA > &

The m1_meth is a C function pointer. The functions may be of different types, but they always return
PyObject*. If the function is not of the PyCFunction, the compiler will require a cast in the method
table. Even though PyCFunction defines the first parameter as PyOb ject*, it is common that the method
implementation uses the specific C type of the self object.

The m1_flags field is a bitfield which can include the following flags. The individual flags indicate either

a calling convention or a binding convention.

There are four basic calling conventions for positional arguments and two of them can be combined with

METH_KEYWORDS to support also keyword arguments. So there are a total of 6 calling conventions:

METH_VARARGS
This is the typical calling convention, where the methods have the type PyCFunction. The func-
tion expects two PyObject* values. The first one is the self object for methods; for module
functions, it is the module object. The second parameter (often called args) is a tuple object
representing all arguments. This parameter is typically processed using PyArg_ParseTuple() or

PyArg_UnpackTuple().

METH_VARARGS | METH_KEYWORDS
Methods with these flags must be of type PyCFunctionWithKeywords. The function expects
three parameters: self, args, kwargs where kwargs is a dictionary of all the keyword arguments or
possibly NULL if there are no keyword arguments. The parameters are typically processed using

PyArg_ParseTupleAndKeywords ().

METH_FASTCALL
Fast calling convention supporting only positional arguments. The methods have the type
_PyCFunctionFast. The first parameter is self, the second parameter is a C array of PyObject*
values indicating the arguments and the third parameter is the number of arguments (the length

of the array).

This is not part of the limited API.
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N—Ta ¥ 3.7 TEM.

METH_FASTCALL | METH_KEYWORDS
Extension of METH FASTCALL supporting also keyword arguments, with methods of type
_PyCFunctionFastlWithKeywords. Keyword arguments are passed the same way as in the vec-
torcall protocol: there is an additional fourth PyObject* parameter which is a tuple representing
the names of the keyword arguments or possibly NULL if there are no keywords. The values of the

keyword arguments are stored in the args array, after the positional arguments.
This is not part of the limited API.
N—= a ¥ 3.7 TEM.

METH_NOARGS
SIBDIZNR Y v Ri&, METH NOARGS 7 5 7% D 1856, BDBERSIBPEEINTVWE»EF = v
ZULBABDET, 25 L7ERXY Y RiE PyCFunction BITR S TERD FRA, H D87 X RIZ
self 12D, FEVa—NAhF T2 b VARV ANDOBRBERFE T 22222 5, WTFhice
. BZDRT RRIE NULL IR D £5,

METH_0
Methods with a single object argument can be listed with the METH 0 flag, instead of invoking
PyArg_ParseTuple() with a "0" argument. They have the type PyCFunction, with the self

parameter, and a PyObject* parameter representing the single argument.

IROZO0EHIE, FUHELENERTDHIDOTERL, Z2F7ADAY v Fe LTHESBoFEARERTD
DTF, BV 2a— MWL TEBRBINZEBETHOWTE R EFA, XYy FIZRLTE, RRKT—2LiZ
D777 %ty PTEEEA,

METH_CLASS
XYy FOBRAIOFIEIE, BDA YRR ZATRELA 7Y =7 bpfEShET, 2075 713
HIAHBEEL classmethod () o THKT 2D LFUL VT AXY W R (class method) 4R T 2 7=
DIZHEbNLE T,

METH_STATIC
Ay FOBRPIOFIEIIE, B4 Y RAEX Y ZATIERL NULL BAEIRET, 207773,
staticmethod() Zfio THMT 2D LR FHXYV v F (static method) Z M T % 7= D12 fE
bhxd,

B —ODERIE, HEXY Y FEFADHDRY v NERLBEMZ 20502 L £9,

METH_COEXIST
AV REMFOERTBEEHZ 2 Ta— R LET, METH COEXIST ZfELRITIUE. 77+
LV PDORFEWZ Lo TOERPEBRLBZVWEIZAF Yy FLET, AR Y F Ty R3X Yy FF—T1 &
D BRI — RENZDT, FlZIX sq_contains A0y MEF v 7L TWSAY v ¥ __contains__()
ZHER L. 4% D PyCFunction 2 — F2FHIELES, 20757 %EFKT 5 &, PyCFunction 1%
FoRATV 2 VEBEERZAF T NI, Ruy b #EITLE T, PyCFunctions OEHIL
By RA TV POUH L&D b RHELENTNE DT, T LARRIMENICZD £3,

PyMemberDef
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type @ C HBEERD X N LTHEHEINTWS, H2ROEEERITWERTT, ZoOMEKD
74— RELTFDEeBHTT:

Z4—J)LF | C DB =S

name const char * | X ¥ \#

type int C MR D X v xpH

offset Py _ssize t | ZDX D type object MHERH DIFFTD offset /N4 + K
flags int 74— EDHAH LERPEAAARRONPEZRTEY 8757
doc const char * | docstring DNEEFET KA > X

type /2K XAD COREERT 2 T_~270dDH55D 1 DTT, XYW Python 7567 7+ 2 X
N2 E. ZOXNEMIGT % Python ORICEHE N E T,

JU0% C nf!
T_SHORT short

T _INT int

T_LONG long
T_FLOAT B MUK
T_DOUBLE double

T STRING const char *
T_OBJECT PyObject *
T_OBJECT_EX | PyObject *

T CHAR char
T_BYTE char

T _UBYTE unsigned char
T UINT unsigned int
T USHORT unsigned short
T_ULONG unsigned long
T BOOL char

T LONGLONG long long

T _ULONGLONG | unsigned long long
T _PYSSIZET Py_ssize_t

T_OBJECT & T_OBJECT_EX 23EZ o> TWBDIE, T_OBJECT I&X >N NULL 7Zo 72 ¥ ZIZ None %
BRI DX L. T_OBJECT_EX & AttributeError %M $ %5 T3, T_OBJECT_EX X T_OBJECT X
DIEMEICHTT 2 del XEIELL HDO25 DT, TEHIL T_OBJECT TIE7 { T_OBJECT_EX %ffioT
&N,

flags can be 0 for write and read access or READONLY for read-only access. Using T_STRING for
type implies READONLY. T_STRING data is interpreted as UTF-8. Only T_OBJECT and T_OBJECT_EX
members can be deleted. (They are set to NULL).

PyGetSetDef
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BMOTaRT 4 DEIRBRT 7 vAZERT 572D DGR T T, ccmember: Py TypeObject.tp_getset
2y FOFHBBIL TSN,

74— | COH U S
k
i const B4
char *
get getter C Function to get the attribute
®a setter EMEEE Y M/HEIBRS 2RO C 3B, ARSI hiGa,. BIEEHA
D EHIZRD %3,
doc const FEDRF 2 X 0T — a rXXFF|
char *
closure | void * getter & setter DIBIT — X232, 47> a Y ORBEEKRAL v 4,

The get function takes one PyObject* parameter (the instance) and a function pointer (the

associated closure):

typedef PyObject *(*getter)(PyObject *, void *);

N E TSR NULL 2RI DESICI N2 ZEH LWSIRER L ET,

set functions take two PyObject* parameters (the instance and the value to be set) and a function

pointer (the associated closure):

typedef int (*setter) (PyObject *, PyObject *, void *);

JEMEZHIERS 25813, 2 FEHD NI X —XIZ NULL ZHELET. BN LHEIE 0 2, KRR LY
BlE -1 2 LTRLET,

123 BA T b+

AR A NORIZEFRT DMIER: PyTypeObject MiEAlZ. 8% 5 < Python # 7Y =27 b A7 20HT
ROEELRHERD 1 OTL x5, BA T =7 I PyObject_*() R PyType_*x() ROBBMTIRNZ FF
M, IZEAYD Python 7 7V 75— a it o T, ELTHHADD ZHERERIRBELFRA, BA TV
MEIATI 27 W BREDESITIRFES RO ZEBTINS, 4 VX TV XRERSH 7228 %EFHT IR
T 2=V TIRIIEECEBERFETT,

BA 7Y =7 MIFEHEDA! (standard type) IR 2 2 20 D KERMERTT, ATV 27 MIZL D
EERFEELTED, ZOIFLAYE C BEADERA ¥ 2T, ZhPhOBEBIZZ ORIOBRED/ N WD %
FHELTVWET, ZOHITE, ATV D& 74—V FIZOVWTEElIZHHAL 3, &7 14—V P
MEEIRAC B 2 IHFICHHE ATV 3,

RO Z 4w 2797 7L Y 2ZMAT, EBAF HTl& PyTypeObject DEIR L H 5% —H THETZ 24
PEHETOET,

123. BATOzI b+ 241
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1231 24y o) T77L >R

"tp slots”

PyTypeObject Slot™! i XY v R /A% EMN Info*2
QT DI

<R> tp_name const char * ___name_ X X
tp_basicsize Py_ssize_t X X X
tp_itemsize Py_ssize_t X X
tp_dealloc destructor X X X
tp_vectorcall_offset Py_ssize_t ?
(tp_getattr) getattrfunc ___getattribute___| €

___ getattr_
(tp_setattr) setattrfunc _setattr |, delattr g
tp_as_async PyAsyncMethods * sub-slots %
tp_repr reprfunc __repr___ X X X
tp_as_number PyNumberMethods * sub-slots %
tp_as_sequence PySequenceMethods * sub-slots %
tp_as_mapping PyMappingMethods * sub-slots %
tp_hash hashfunc __hash X G
tp_call ternaryfunc _call X X
tp_str reprfunc __str___ X X
tp_getattro getattrofunc ___getattribute___, X X G

__ getattr_
tp_setattro setattrofunc _ setattr,  delattr | X X ¢
tp_as_buffer PyBufferProcs * %
tp_flags unsigned long X X ?
tp_doc const char * ~_doc__ X X
tp_traverse traverseproc X G
tp_clear INqUITY X G
tp_richcompare richemp func o, le , eq , | X ¢

ne , __ gt ,

__ge_
tp_weaklistoffset Py_ssize_t X ?
tp_iter getiterfunc __iter X
tp_iternext 1ternext func __next_ X
tp_methods PyMethodDef || X X
tp_members PyMemberDef || X
tp_getset PyGetSetDef || X X
tp_base PyTypeObject * ___base X
tp_dict PyObject * _diet_ ?

RDR—TIHi<
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R 1-FIOR—IH5DHiS

PyTypeObject Slot™! ] BHXY Y R 4SRN Info*2
aT I

tp_descr_get descrget func . get X

tp_descr_set descrset func _set_,  delete X

tp_dictoffset Py ssize t X |7

tp_init initproc __init X X X

tp_alloc allocfunc X ?

tp_new newfunc __new___ X X ?

tp_free freefunc X X ?

tp_is_gc INQUITY X X

<tp_bases> PyObject * _ bases_

<tp_mro> PyObject * ___mro___

[tp_cache] PyObject *

[tp_subclasses] PyObject * __subclasses__

[tp_weaklist] PyObject *

(tp_del) destructor ‘

[tp_version_tag] unsigned int

tp_finalize destructor ~del ‘ X

COUNT_ALLOCS 2VEFR SN TWBGE. RD (NHEH) 74 — L PSR %3

e tp_allocs
e tp_frees
e tp_mazalloc

e tp_prev

AFERCHEbhTWE Rry MG, 20 (FEMNKR) FERTH 2 Z L ZRLTVET, WHENTHbATVWS 28y IR,
FAHLEAE LTRbIhARETT, AFRTHLDATVWE Ay ME, N TOABDIE T, (BEFEL LTO) "<R>"
. ZD7 4 —LEBWETHSZ L (NULL TRV L) ZEKLE T,

*2 3

”0O”: set on PyBaseObject_Type

”T”: set on PyType_Type

"D default (if slot is set to NULL)

X - PyType_Ready sets this value if it is NULL
~ - PyType_Ready always sets this value (it should be NULL)
? - PyType_Ready may set this value depending on other slots

Also see the inheritance column ("I").

”I”: inheritance

X - type slot is inherited via PyType_Ready if defined with a NULL value

% — the slots of the sub-struct are inherited individually
G - inherited, but only in combination with other slots; see the slot's description

? - it's complicated; see the slot's description

Noge 1 ] fectively inherited throueh & | attribute lookun chai
12.3. BFTz I b
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o tp_mnext
sub-slots
Slot i BWHRXY W R
am_awatt unaryfunc ___await_
am_aiter unaryfunc __aiter_
am_anext unaryfunc ~_anext
nb_add binaryfunc __add___
~radd_
nb_inplace_add binaryfunc _dadd___
nb_subtract binaryfunc __sub__
___rsub___
nb_inplace_subtract binaryfunc __sub__
nb_multiply binaryfunc _ mul
~ rmul
nb_tinplace_multiply binaryfunc _ mul
nb_remainder binaryfunc __mod___
~_rmod_
nb_inplace_remainder binaryfunc __mod___
nb_divmod binaryfunc ~_divmod____
__rdivmod___
nb_power ternaryfunc ___pow___
___Irpow___
nb_inplace_power ternaryfunc ___pow____
nb_negative unaryfunc ___neg
nb_positive unaryfunc ___pos____
nb_absolute unaryfunc __abs_
nb_bool INQUITY __bool___
nb_tinvert unaryfunc __invert_
nb_lshift binaryfunc _Ishift.  _ 1l-
shift
nb_inplace_lshift binaryfunc _Ishift_
nb_rshift binaryfunc __rshift_
_rrshift_
nb_inplace_rshift binaryfunc ___rshift_
nb_and binaryfunc __and___
~_rand
nb_inplace_and binaryfunc __and

RDR—ZITHE<
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xR 2-RIOR—IHS5DHEE

Slot B %XV Y R
nb_zor binaryfunc ___XOor___
___IXOr___
nb_inplace_zor binaryfunc __ Xor___
nb_or binaryfunc _or__
nb_inplace_or binaryfunc __or___
nb_int unaryfunc __int_
nb_reserved void *
nb_float unary func _ float___
nb_floor_divide binaryfunc ~ floordiv___
nb_inplace_floor_divide binaryfunc _ floordiv___
nb_true_divide binaryfunc _ truediv____
nb_inplace_true_divide binaryfunc _ truediv___
nb_index unaryfunc __index___
nb_matriz_multiply binaryfunc ___matmul
~_rmatmul
nb_inplace_matriz_multiply binaryfunc __ _matmul____
mp_length lenfunc _len
mp_subscript binaryfunc _ getitem_
mp_ass_subscript objobjargproc _ setitem |
~ delitem_
sq_length lenfunc __len
sq_concat binaryfunc _add___
sq_repeat ssizeargfunc _ mul___
sq_item ssizeargfunc _ getitem
sq_ass_titem ssizeobjargproc _ setitem
_ delitem
sq_contains objobjproc ___contains
sq_inplace_concat binaryfunc _dadd_
sq_inplace_repeat ssizeargfunc _ imul_
bf_getbuffer getbufferproc()

bf_releasebuffer

releasebufferproc()

12.3. BFTz I b
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Z20v FDERE (typedef)

EHRE (typedef) 5| #B BD(ER
allocfunc PyObject *
PyTypeObject *
Py_ssize_t
destructor void * void
freefunc void * void
traverseproc int
void *
visttproc
void *
newfunc PyObject *
PyObject *
PyObject *
PyObject *
initproc int
PyObject *
PyObject *
PyObject *
reprfunc PyObject * PyObject *
getattrfunc PyObject *
PyObject *
const char *
setattrfunc int
PyObject *
const char *
PyObject *
getattrofunc PyObject *
PyObject *
PyObject *
setatirofunc int
12.3. BAT2 Uk 247
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See

Slot Type typedefs below for more detail.

12.3.2 PyTypeObject E%

PyTypeObject DIEEMREFRIE Include/object.h THOIHNZETTT,

CTRERZMRDELET:

DFMzEEL DT, T

typedef struct _typeobject {

PyObject_VAR_HEAD

const char *tp_name; /* For printing, in format "<module>.<name>" */

Py_ssize_t tp_basicsize, tp_itemsize; /* For allocation */

/* Methods to implement standard operations */

destructor tp_dealloc;
Py_ssize_t tp_vectorcall_offset;
getattrfunc tp_getattr;

setattrfunc tp_setattr;

PyAsyncMethods *tp_as_async; /* formerly known as tp_compare (Python 2)

or tp_reserved (Python 3) */

reprfunc tp_repr;

/* Method suttes for standard classes */

PyNumberMethods *tp_as_number;

PySequenceMethods *tp_as_sequence;

PyMappingMethods *tp_as_mapping;

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

ternaryfunc tp_call;

reprfunc tp_str;

getattrofunc tp_getattro;

setattrofunc tp_setattro;

/* Functions to access object as input/output buffer */

PyBufferProcs *tp_as_buffer;

/* Flags to define presence of optional/expanded features */
unsigned long tp_flags;

const char *tp_doc; /* Documentation string */

/* call function for all accessible objects */

traverseproc tp_traverse;

/* delete references to contained objects */

inquiry tp_clear;

/* rich comparisons */

RDOR=I ki)
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(RIDR=I D5 DR E)

richcmpfunc tp_richcompare;

/* weak reference enabler */

Py_ssize_t tp_weaklistoffset;

/* Iterators */
getiterfunc tp_iter;

iternextfunc tp_iternext;

/* Attribute descriptor and subclassing stuff */
struct PyMethodDef *tp_methods;

struct PyMemberDef *tp_members;

struct PyGetSetDef *tp_getset;

struct _typeobject *tp_base;

PyObject *tp_dict;

descrgetfunc tp_descr_get;

descrsetfunc tp_descr_set;

Py_ssize_t 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 */
PyObject *tp_bases;

PyObject *tp_mro; /* method resolution order */
PyObject *tp_cache;

PyObject *tp_subclasses;

PyObject *tp_weaklist;

destructor tp_del;

/* Type attribute cache version tag. Added in version 2.6 */

unsigned int tp_version_tag;

destructor tp_finalize;

} PyTypeObject;

12.3.3 PyObject XOv +

BA 7Y 2 MEERIE PyVarObject HEKREZHIERL72H DTF, ob_size 7 4 —/L Fid. (HH class X
DIEH S type_new() THM XN Z) BIRRAENIHWE T, PyType_ Type (XXX A7) X tp_itemsize
UL T 2O THELTLLEZI WV, THROE A VARV Z (DFEDEF TV 27 1) 11X ob_size 7 4 —
VEDBFEL LTI BD EEA

PyObject* PyObject._ob_next

PyObject* PyObject._ob_prev
INBH5D7 44— Kid~v2Za Py TRACEREFS A EREINTWVWEAHAEDABFEMREL T T,
PyObject_HEAD_INIT ~Z u%ffi5 ¥, 7 4 —/L K% NULL ZHIHAL L 5, EIC X £ Y FEMR
ENTWRIATY =27 Tl ZHHDT7 4 =)L FIFHIZ NULL OF T, BN X EVHERIN S
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AT FOGE, ThL 0D T 4 =L Rk, e—=T LD 2TO FHFOF TV =7 v ok
ZEHYYIYRMNTATO 2 bV YT ABICEDNE T, 2O ZidkA TNy ZHIIHI A
TEET; BUIRTIE. BEEZE S PYTHONDUMPREFS DSR{E XN TWVWB L B2, 707 T A DRITK TGS
THERLTVWE ATV 27 yEHNT 2 D0 ME—D BT,

R

Y ITRXAL T EZDT 4 — L FE2HRELEHA,

Py_ssize_t PyObject.ob_refcnt

A 722 bDOBIRAH Y > M T, PyObject _HEAD_INIT X ZOf% 1 WZ#IHLL £ 3, #INICXE
VIR I N A 7Y 2 7 F T, DA Y RZ VR (ob_type DT 2MER L TV ATV =
M) BBREAY Y FTEIHRITIZ BDERA . BIHNCXEVHERINLZEA TS 27 FDBHE. 4
VARV AFBEBAT V FORRIC BDET

k-

B TRAL T IZZDT7 4 =V R EHEAL T A,

PyTypeObject™ PyObject.ob_type

AEEKDOEL BIOBWH%E2T 5L XXX A4 FTT, PyObject_HEAD_INIT ~ 727 v T a i, @5
3 &PyType_Type 72D £F., LoL. (P& < td) Windows THIHTZ 2HHm — FARERILER
EY 2= ATl a4 ZJ3EMBRIETIE RV XA ZDTFET, £ZT. BH6bLELT,
PyObject_HEAD_INIT 2l NULL %23 L THIHL L THB &, MOBIEEZITIHNCEY 2 — L O L
B TIRINCZD 7 4 — L REPHIET 2 22 12R > TVE T, ZOREZUTO XS I/TVWET:

Foo_Type.ob_type = &PyType_Type;

FoOBMEE, ZATI2HOVDLREZA VAR AERID BANICL TE2RITNER D $HA,
PyType_Ready () \& ob_type 2% NULL %*¥ 5 22X, NULL DS EITIFILIES 5 XD ob_type 7 4 —
N RTHHIEL 3, ob_type 7 4 —/V RB¥ R THRWIEE, PyType_Ready() &2 D7 4 —NL K%
ZELEEA

k-

B TRAL TS IZZDT7 4 — L FEHEALET,

12.3.4 PyVarObject XOvw k

Py_ssize_t PyVarObject.ob_size

BRI X B VHEIN TV A 7O 27 FOGE, 207 45— RidEnicgiftah s, 819
WKAEVHREIRTWEHA T2 7 FDGE, D7 4 — L RIZWNEEHA SN HHRLZEREED
\i\j—o

R

Y TRATEIDT 4 =L FEHELZEA,
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12.3.5 PyTypeObject XO0v ~

Each slot has a section describing inheritance. If PyType_Ready () may set a value when the field is set
to NULL then there will also be a "Default” section. (Note that many fields set on PyBaseObject_Type
and PyType_Type effectively act as defaults.)

const char® PyTypeObject.tp_name
ORI A>TV S NUL i S 7L FHINDARA Y X TF, EPa—1Dr7a—rIVEHE LT
77 RATEZROEE, TOXTFIITRLREY 2a—1%, Fy b Z L TEOAHT i SCFHNT
7D ET; MABABBDYEE, RROBOARITYT, €Y a—A2H oy r =YD TEY 2—1D
Ba. SRRy r—=IVBDTERREY 2 —VZDO—HITHRoTVET, HlZE Ry sr— P NOY
TEI 2=V QA TWVWAREY 2 —)L M NTERZINTWS T &, tp_name & "P.Q.M.T" IZ#JHH
ftLE9,

A B VEINZTIF T 27 FDGE. TD7 4 —L FIZEICROLENCR D, £V 2—14%
BRIDOFFENTH — '__module__' IZH§2MHE L THRINICREENE T,

FINC X EVREINZEA TP 2 7 FOHE, tp_name 7 4 =V RIZIE Ry FEFEATVWBIET
TT, RED Ry b XD HENTH BEHAFH AL _ _module EHE LT, /2Ky h&bDBER
AIZHBEE __name__ B LT7 7R TEE T,

Fy PR Ao TOWRWES, tp_name 7 4 =)L FONAELTH __name__ JEMIZHR D, __module__
B (iR X5 WCHOFHENTIHRINICE Y FLRVWHED ) REFRICRDET, 20D, 20D
BNZ pickle (LTERVWZLIIARDET, 5, pydoc DMERT B EY 2a— L FFaX DY R T

WKHHSHRLBD ET,

This field must not be NULL. It is the only required field in PyTypeObject () (other than potentially

tp_itemsize).
i
YITRATIZDT 4 =L FEMEKLFEA,

Py_ssize_t PyTypeObject.tp_basicsize
Py_ssize_t PyTypeObject.tp_itemsize
INBDT7 4 =N RIE BA VARV ZADNA M YA X%FEATELLSICLET,

BN Zo0ENIH D 3 BERA VAKX ADENL, tp_itemsize 7 4 —)L K23 BT, AJZE
RA VAR ZADTTE tp_itemsize 7 4 —V EHIEL B OMHEICED £F, FEERA VAKX ZADHD
BE. B TDAL VAX Y AEELL tp_basicsize THZ OV AL Xk 3,

AZERA VAR ZADRIDIGE, 4 Y AR AIZIE ob_size 7 4 —L KBRS TERESLT, 4 VA&
VADYAREIN AT D 7 EX” 2 LT, tp_basicsize & tp_itemsize D N fFZEL
725D ET, N DEZEE, { VARV AD ob_size 7 4 — /L RICEREINE T, =77 LAEK
BV Oo0dH D ET: FlRIF. BHTIEIADEE ob_size IXffio T, A VARV RAORITHEDEATD
5Zr%mRL. N BIKIZ abs(ob_size) 272D %£3, £7z. ob_size 74—V RKBHZ0H LWV T,
BT LBA VAR VADPALERTHZ I ZBKRLEEA (B2, VR MOBERIEEED A >~
AR VAR ZICDDPDOELT, A VARXYRARZIIHB 2 AL EK®ER; o7 ob_size 74 =L KHHD
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),

EARY £ X12id, PyObject HEAD ~ 27 0 F 721 PyObject_ VAR_HEAD =78 (A4 ¥ A& ¥ AR
ZHET2DRMMiokbohDvrn) TEAEENTVWE 74—V EPR Ao TWVET, X HIT,
_ob_prev BX U _ob_next 74 —ILRBHIBFAE, INEDT7 4 =L RIH AL XIMEINE T,
PEoT, tp_basicsize DIELWHIHHLEZGE2121E. A1 YAX VAT —XDVLATY VEEET 5D
WA S BRERIC LC sizeof HETEZMS L2rH D £H A, HAY A X1iE. GC Ny XA %
A2 TWVWERA,

T4 YA MHETLER: ZBOBRERZHET 2BCREDT 74 ¥ XY b BREE R B5E,
tp_basicsize DIEICRZ DUFRITIUIR D 8 A, Fl: D255 double DEFIZHEIEL TS E L
£9, tp_itemsize & sizeof (double) T, tp_basicsize A’ sizeof (double) (Z ZTIFIN %
double D7 74 Y XY M MERT 29 A XERET 2) OMEBD DI A X282 X512FT5D1d 71
7 7DEMLETT,

For any type with variable-length instances, this field must not be NULL.
i

INHDT 4=V REYTEA AL CHRRINE T, HEXA T 0 TRV tp_itemsize &
FoTWwkGa, BEAA TOERLBIKEL EIT2. —BRNCEY 724 7 THlO 0 TRWEL
tp_itemsize ICERET 2 DIFLETIEDH Y TH A

destructor PyTypeObject.tp_dealloc

AVARYADT AN T 7 ZEBADKRA Y2 TS, ZOMEIL (HET None % Ellipsis DHED
X)) A VARRZYADRL T XY RS NR VR THRWR DB TERLRFIUIRD FHA, 7
FF XIEROMED T

void tp_dealloc(PyObject *self);

FA LT 7 REBIZ. BB Y Y FFTICE R o 7B Py_DECREF() X Py_XDECREF() <7
aPLENHINE T, FOHINRETIE, A YRRV RZEEFELE T, 4 Y RAX Y RITH
TEHSRERLBRVIRETT, 7A M7 ZEBUEA VARV ADPREFEL TW 22 TOSREM L.
A VAR YADHERLTVEZRTOREY Ny 7 7% (Nvy 7 7 ORI - 7 BRI IS 5 X E
V IRIRBEIE o C) L. ZDRID tp_free BAEZMUH L% T, H2HPY T XA TRIEHTE
72\ (Py_TPFLAGS_BASETYPE 7 2 773ty b INTWARW) G, tp_free DRODICATI =7 b
DA E Y MBI (deallocator) ZEHEMUH L THRFVWEREA, 75 =7 FDXEY RKEEEIZ.
A VAR ADRAEY FEREAT O BRI o 72 BEICHIG L 72 O TRIFIUER D R/ A; 4 VAR Y
2% PyObject_New() % PyObject_VarNew() TXEV FERELGEICIE, B PyObject_Del ()
2, PyObject_GC_New() X PyObject_GC_NewVar() THEF L 723BE121Z PyObject_GC_Del ()
ZHEVET,

Finally, if the type is heap allocated (Py_TPFLAGS_HEAPTYPE), the deallocator should decrement
the reference count for its type object after calling the type deallocator. In order to avoid dangling

pointers, the recommended way to achieve this is:
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static void foo_dealloc(foo_object *self) {
PyTypeObject *tp = Py_TYPE(self);
// free references and buffers here
tp->tp_free(self);
Py_DECREF (tp) ;

TR
B TERALFIZZDT 4 — NV FEHELF T,

Py ssize t PyTypeObject.tp_vectorcall_offset
An optional offset to a per-instance function that implements calling the object using the vectorcall

protocol, a more efficient alternative of the simpler tp_call.

This field is only used if the flag _Py_TPFLAGS_HAVE_VECTORCALL is set. If so, this must be a
positive integer containing the offset in the instance of a vectorcall func pointer. The signature

is the same as for _PyObject_Vectorcall ():

PyObject *vectorcallfunc(PyObject *callable, PyObject *const *args, size_t nargsf,,
—PyObject *kwnames)

The wectorcallfunc pointer may be =zero, in which case the instance behaves as if

_Py_TPFLAGS_HAVE_VECTORCALL was not set: calling the instance falls back to tp_call.

Any class that sets _Py_TPFLAGS_HAVE_VECTORCALL must also set tp_call and make sure its
behaviour is consistent with the vectorcallfunc function. This can be done by setting tp_ call to

PyVectorcall_Call:

PyObject *PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)
Call callable’s vectorcallfunc with positional and keyword arguments given in a tuple and dict,

respectively.

This function is intended to be used in the tp_call slot. It does not fall back to tp_call and
it currently does not check the _Py_TPFLAGS_HAVE_VECTORCALL flag. To call an object, use
one of the PyObject_Call functions instead.

FAMR: It is not recommended for heap types to implement the vectorcall protocol. When a user
sets __call__ in Python code, only tp_call is updated, possibly making it inconsistent with the

vectorcall function.

AM:  The semantics of the tp_vectorcall_offset slot are provisional and expected to be

finalized in Python 3.9. If you use vectorcall, plan for updating your code for Python 3.9.

N—Y a3 ¥ 3.8 TEHE: This slot was used for print formatting in Python 2.x. In Python 3.0 to
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3.7, it was reserved and named tp_print.
i

This field is inherited by subtypes together with tp_call: a subtype inherits
tp_vectorcall_offset from its base type when the subtype’ s tp_call is NULL.

Note that heap types (including subclasses defined in Python) do not inherit the
_Py_TPFLAGS_HAVE_VECTORCALL flag.

getattrfunc PyTypeObject.tp_getattr

F 7> arDKRA Y RT, get-attribute-string 217 5 BB ZEIEL £ 3

ZDT7 4=V FRBIFHERETT, ZOT7 4 — NV FEERT DL XL, tp_getattro BAEFU X 512H)
EL. EHE#IE Python XTI A 7Y =7 bTIRHR L C XFHITIEET % & 5 Rz T L1l
ZFHUTIED TR/ A

.72 8
Group: tp_getattr, tp_getattro

ZDT 4= RIE tp_getattro EHITH T X4 FICHEREINET: TS, + 7% 70
tp_getattr BX U tp_getattro MBI NULL DA, V744 TIEIREEX A T0 5 tp_getattr
¢ tp_getattro ZMTE WAL X5,

setattrfunc PyTypeObject.tp_setattr

FTTarDRA VET, BIEORE LHIFRZIT OB ZHL %5,

CDT7 4=V FIRBIFHERETT, ZOT7 4 — NV FEERT DL XL, tp_setattro BIEFU X 512
EL. JBIE#IE Python SXFH| 7Y = 7 b TIiER < C XFEHITIEET 2 & 5 RBEBEET XS5 CL
AT D FH A

R
Group: tp_setattr, tp_setattro

DT 4 =N RIX tp_setattro L HITY T XA FICHEINET: Thbb, 37X 70
tp_setattr BXU tp_setattro BT NULL DG, ¥ 7 X4 FIIEEX A THh 5 tp_setattr
¢ tp_setattro ZMTL WAL X5,

PyAsyncMethods* PyTypeObject.tp_as_async

BMOEEREZIETRA 2 TT, ZOMEEKRIZ. C LILT awaitable 78 » 3Lk asynchronous
iterator 70 N ANVERETEZ AT 7 VEFICHEBRTE 74— A FERDBET, LV I
async 77T TV MBIEER EBRB LTI EI W,

N—a ¥ 3.5 TENM: YA tp_compare X tp_reserved ¥ L THIGNTWE L7,
.

tp_as_async 7 4 =V MK ENELAD, THIZEENS 7 4 — L EHRERNCHRR SN E T,
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reprfunc PyTypeObject.tp_repr
F 7 arDRL VRT, HAABBEE repr) ZHEL TV EIELE T,

The signature is the same as for PyObject_Repr():

PyObject *tp_repr(PyObject *self);

ZOBBUITFHIA 7Y = 7 b Unicode A 7Y =7 P 2RI RIFUIRD 8 A, BHAERIE. 2
DORIRANR S THNZ, BYILBIET eval O WK LGE, RICEZFOF 727 MIRD L5 %
XFHNTRIFIUIED T/ A, FARERGEICE, A7V =7 PR AL HEH LIENEDA -7z
<" PBIRE ST > TRODIXTFINZIRS R FNIRD FHA,

W
B TERALFNZZDT7 4 — NV FEHEALE T,
FI7FILE

ZDT 4 = REBEEINTVWRWIEGES, <%s object at %p> DERE L 2 XFHNINEENE T, %s
BRIDHZRNC, %p BA TV 27 FDXEY 7 FLARKBEHRIONET,

PyNumberMethods* PyTypeObject.tp_as_number
Bl o b arzRE L BMOMEREZIES RS VX2 TS, ThHD7 14—l FIZOoWTIE HEF
T2V MEER THHIATVWET,

ik
tp_as_number 74—V FIZMRSINFVBAD, TZOEFENE T 14—V FOBMEFICHAI N E T,

PySequenceMethods* PyTypeObject.tp_as_sequence
=y A70 b an eI L BMOMERZIET RS Y X TT, THH6D7 4 = FIZOWVTIE
=T YRAF T MMESE THHIATHET,

e
tp_as_sequence 7 4 =)LV RIFMRINFRAN, THZEETND 74—V FHEFICHER SN E T,

PyMappingMethods* PyTypeObject.tp_as_mapping
~ybrr7n bt ar iR LCBMOMERZET AL VX TT, TNH6DT7 4 =N FIZOWTIX
Ry TATI o MEER THHZIATHET,

o
tp_as_mapping 7 4 =V FIFMEINETAD, ZHUTEENDS 7 4 =V REBNCHER SN E T,

hashfunc PyTypeObject.tp_hash
T ayDRA Y RT, HAHAHEE hash) ZREL TV LK ZEL $3,

The signature is the same as for Py0bject_Hash ():

Py_hash_t tp_hash(PyObject *);
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ORI C D long MOEZREZIRIILD FEA, BHEIICE -1 ZERDEICLTIERD $EA;
Ny Y afBORERIC TS =T GE BRIy P LT -1 Z2RERIERD FEA.

When this field is not set (and tp_richcompare is not set), an attempt to take the hash of the
object raises TypeError. This is the same as setting it to PyObject_HashNotImplemented().

DT 4 —L FIZIHRIIC PyObject_HashNotImplemented () WZiXET %5 Z ¥ T, # type 256D
Ny TaXVy ROMEEITRYy 7 T25ZePTEET, ZhiE Python L X)L TD __hash__ =
None & [AFICMEIR X 41, isinstance(o, collections.Hashable) ASIEL < False ZiRFT LS
BROET, WDFELABETH S Z L IKHEELTL X W - Python L XJLT __hash__ = None %&/E
352 LT tp_hash A8 v M PyObject_HashNotImplemented () b’ﬁiéﬂi?‘o

fkE:
Group: tp_hash, tp_richcompare

ZDT7 4 =)V FIE tp_richcompare L HIZH T XL FITHEKEIhET: Tbb, v 7&4 7
D tp_richcompare B XU tp_hash MG L H NULL DY &, ¥ 7 XA FEFEEXAL TH 5
tp_richcompare ¥ tp_hash WAL bREAL 5,

ternaryfunc PyTypeObject.tp_call

AT avDRAVRT, ATV 27 OO L ZFEL TOW LB LET, A7V =7 AT
O URTRE TR WIS NULL IS LR ITAUXR D $8 A, ¥ 272 F ¥ & PyObject_Call() LFL
‘/Gj—o

PyObject *tp_call(PyObject *self, PyObject *args, PyObject *kwargs);

R

Y TRATEZDT 4 — L REHEL T,

reprfunc PyTypeObject.tp_str

F T ayDRA T RT, HAAADHRF str() ZFHEL TV IEBERELET, (str HRD—DIZ
Bolizd, str() 1 str DAVAMN I/ X EMUHT I IFERLTLLE Y, ZOarYR+57
ZIFEBEOWUIZITS BT PyObject_Str() ZM-UH L. X HIT PyObject_Str() I DNV K
ENOHT IR ET, )

The signature is the same as for PyObject_Str():

PyObject *tp_str(PyObject *self);

ZOBBEICFANA 7Y = 7 b Unicode A 7Y =7 R BRITNUIRD FHA, £HIEA TV
7 b ? b3 (friendly)” RE LT TRIFIUILED EHA, EWVWI DI, TOXFHNZ
0D print() BETHDONS Z LI I EKALE1HTT,

A
B ITRALFEZDT 4 — L FBRELF T,

F7A4ILE
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ZDT 4=V ERFRESNTWRWEGE, XFIIRIZIR T 72DI12iE PyObject_Repr () BEUHEH
N

getattrofunc PyTypeObject.tp_getattro
F 7 a DKL VX T, get-attribute ZFEEL TV ERLET,

The signature is the same as for PyObject_GetAdttr():

PyObject *tp_getattro(PyObject *self, PyObject *attr);

WHEOBMEMBREFEL TS PyObject_GenericGetdttr() I D7 4 — L FICRELTEL iz
WTWOBEREAN T,

ek
Group: tp_getattr, tp_getattro

D7 4 =)V FIiE tp_getattr LHIZH T XL FITHEREINET: TROB, Y724 T0D
tp_getattr BXU tp_getattro BT NULL DG, +7 X4 FIIEEX A TH 5 tp_getattr
¥ tp_getattro XML bRAL 3,

T7#ILEb
PyBaseObject_Type uses PyObject_GenericGetAttr().

setattrofunc PyTypeObject.tp_setattro
AT avDRA Y RT, BEORE L HIFRZAT S BRZIEL 9

The signature is the same as for PyObject_SetAttr():

PyObject *tp_setattro(PyObject *self, PyObject *attr, PyObject *value);

X 51T, value 12 NULL Z48E L CTEMEZAIRTEZ 2 X5 LRI D A, BHEOA 7Y 22
MEMERELFEE L TWS PyObject_GenericSetdttr() B Z D7 4 =V RIZRELTEL 0T
WO EIIERT T,

e
Group: tp_setattr, tp_setattro

D7 4 =)L FiE tp_setattr 2HICH TR AL FICHERINET: Thbb, 724 TOD
tp_setattr BLU tp_setattro HIIT NULL DTS, 7 XA FIEIRIEX A T 5 tp_setattr
¥ tp_setattro ZMF L bRAL 3,

TI7#ILbE
PyBaseObject_Type uses PyObject_GenericSetAttr().

PyBufferProcs* PyTypeObject.tp_as_buffer
Ny 774 VR IT 2 —RAERELTVWEA TV MZOABET 5, —H#HOD 7 4 —)L FEDSA o 727l
DOREEREIRTHRA V2T, MEERNDOE T 4 =L RIE Ny T 74T MEEE (buffer object
structure) THBAL E 3,
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R

tp_as_buffer 7 4 — /)L FARIEIHRINETLAD, ZHRICEFENS 7 4 —L FIMAGNCHER X h
9,

unsigned long PyTypeObject.tp_flags

D7 4=V REART Z 7RIy PRAZTT, WSO0D 77 7E, FEDRIICHENT
ZHINRt =Y T4 ZADBHINL L 2R LET; 207 7703, BA70 =227 (HH50WE
tp_as_number . tp_as_sequence . tp_as_mapping . B XL tp_as_buffer BHML TV B LR
KRERER) OFED 7 4 =L FDH B, @EPSLBEETT o LIFEL TV DI TIERVWDH D2H
2o TWB I e ZRTRbIONET;, 7778y A7 V7SR T0VIRE, 75 7BMREL T
W57 4 =N FIZIE7 72 AL BWRDDIZ, ZDHEIFE TS NULL 12725 TW5 & AR S RITHUER
DEHEA

k-

D7 4=V FOMKIZABA > TVET, IZLALDT7 7 7IMERNICHARINE T, T4hbb, BIEK
RATDT7 778y "HRBRESN TS, ¥ T7XATDT7 77y FdENEGIEME LT, LR
REME R DHR SN 25513, TRREEERIERICBIR ST 2 7 7 7y MEABE RSN E T, T4%b
b, HEXA TDT7 778y P OEIZ. EREEERERAND R A v 2 e iz, 744 Ficav—-&h
%9, Py TPFLAGS_HAVE GC 75 7'E v MZ tp_traverse 74—V F& tp_clear 74—/ K&t
R XNE T, Thbb, ¥ 7RA S ITBWT, Py TPFLAGS_HAVE GC 77 7Ey N2 1) 731
TWT, tp_traverse 7 4 —)V R ¥ tp_clear 7 4 —/L FHTELEL NULL 1272 o TV A GEITHAK X
Nnx7,

TI7HIb
PyBaseObject_Type uses Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE.
Bit Masks:

LRIZBETAE Yy bR BBHAEERINTVWEHDTT; 77 270F | HEFCTHEMEZE->T
tp_flags 7 4 =)V FOEZIERTE £, PyType_HasFeature() ¥ 27 3By 75 7MH., tp BIU
f 2 b, tp—>tp_flags & £ DIEL L S pHFNET,

Py_TPFLAGS_HEAPTYPE
This bit is set when the type object itself is allocated on the heap, for example, types cre-
ated dynamically using PyType_FromSpec(). In this case, the ob_type field of its instances
is considered a reference to the type, and the type object is INCREF’ed when a new in-
stance is created, and DECREF’ed when an instance is destroyed (this does not apply to
instances of subtypes; only the type referenced by the instance’s ob_ type gets INCREF’ed or
DECREF’ed).

R
777

Py_TPFLAGS_BASETYPE
BEROBOHEERA T LTHEZIZEEICEY PN Y P TT, ZOEY b7 VU TR

258 %F 12 E 72U bREHYR— b (object implementation support)



The Python/C API, U1 —2X 3.8.20

51X, ZOBOY T RA FIERTEEFEA (Java 1B 2 "final” 7 7 Rl 7 5 A2k
£9),
i
777
Py_TPFLAGS_READY
BA 7Y 27 W PyType_Ready () THREWRFHLEIhZ ety FPENBZE Y b TT,
A
777

Py_TPFLAGS_READYING
PyType_Ready () W2 X 3HA 7Y =7+ o@HLEHICE Yy PEXNEE Y FTT,

k.
277

Py_TPFLAGS_HAVE_GC
ATz PRI R=yarray (GC) ZHR-1+FT25HGIcky bENBLy FTT,
ZDOE Y FHEy PIRTVWBEEHE, £ Y RAX Y RIX PyObject_GC_New() %o THER L.
PyObject_GC Del() % ffio THELRIFIUIRD ¥ A, FLWVERIT BRERAR—2OL

203 EYR—F93 ICHDET, 2Oy MI, GCIZB#T 57 4 —)L K tp_traverse B
XU tp_clear PHA TV 27 VARTFET SIS RLTVET,

.
Group: Py_TPFLAGS_HAVE_GC, tp_traverse, tp_clear

The Py _TPFLAGS_HAVE_GC flag bit is inherited together with the tp_traverse and tp_clear
fields, i.e. if the Py_TPFLAGS_ HAVE_GC flag bit is clear in the subtype and the tp_traverse
and tp_clear fields in the subtype exist and have NULL values.

Py_TPFLAGS_DEFAULT
A7V 27 P BIURBEEERDORED 7 4+ — LV FOGFEOABMICHES 2 2
TOEY b6 RBEEY FYAZTT, HIRTIE, 2oy =X Z7 I3 U TOE Y b
Py_TPFLAGS_HAVE_STACKLESS_EXTENSION 3 & ¥ Py_TPFLAGS_HAVE_VERSION_TAG 23 A - T
WX,

k.
77

Py_TPFLAGS_METHOD_DESCRIPTOR
This bit indicates that objects behave like unbound methods.

If this flag is set for type(meth), then:
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e meth.__get__(obj, cls)(*args, **kwds) (with obj not None) must be equivalent to
meth(obj, *args, *xkwds).

e meth.__get__(None, cls)(xargs, **kwds) must be equivalent to meth(*args,

*xkwds).

This flag enables an optimization for typical method calls like obj.meth(): it avoids creating

a temporary "bound method” object for obj.meth.
N— a ¥ 3.8 THEM.
ik

This flag is never inherited by heap types. For extension types, it is inherited whenever

tp_descr_get is inherited.

Py_TPFLAGS_LONG_SUBCLASS
Py_TPFLAGS_LIST_SUBCLASS
Py_TPFLAGS_TUPLE_SUBCLASS
Py_TPFLAGS_BYTES_SUBCLASS
Py_TPFLAGS_UNICODE_SUBCLASS
Py_TPFLAGS_DICT_SUBCLASS
Py_TPFLAGS_BASE_EXC_SUBCLASS

Py_TPFLAGS_TYPE_SUBCLASS

INBD T F 73 PyLong_Check() O X 5 72BEAN, BN B 2MARABBIDY T A0 E S
hrRECHWT 201 fbhES; COEHDF = v 713 PyObject_IsInstance() DK SR
NWHZF =y 7 KD b EETT, HAAABZWALZHME DR T tp_flags ZHEYNTEHRE
FTRET, 25 LRV ZORPEDLZ - FTIE YARF v 7 OHERELNEZPICE-T
REFODRLZ-oTLESTL & D,

Py_TPFLAGS_HAVE_FINALIZE

BIRGSIRIZ tp_finalize ARy MPFEIELTWVWAH E X2y hENBE Y T,
N—a v 3.4 TEM.

N— a ¥ 3.8 TIEHELE: This flag isn’t necessary anymore, as the interpreter assumes the

tp_finalize slot is always present in the type structure.

_Py_TPFLAGS_HAVE_VECTORCALL

This bit is set when the class implements the vectorcall protocol. See tp_vectorcall_offset

for details.
R

This bit is set on static subtypes if tp_flags is not overridden: a subtype inherits
_Py_TPFLAGS_HAVE_VECTORCALL from its base type when the subtype’ s tp_call is NULL
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and the subtype’s Py_TPFLAGS_HEAPTYPE is not set.

Heap types do not inherit _Py_TPFLAGS_HAVE_VECTORCALL.

JEFR:  This flag is provisional and expected to become public in Python 3.9, with a different
name and, possibly, changed semantics. If you use vectorcall, plan for updating your code for
Python 3.9.

N— 3 v 3.8 TEM.

const char* PyTypeObject.tp_doc
F T avDRALVRT, ZOBF TV 27 b D docstring 5.2 %5 NUL #imXhiz C OXFH%
FBLET, COBEIMATY 27 P2 BIDA YRR RAZEBT S __doc__ B LTAMINET,

.
B ITRLAZZDT7 4 — N FEHE LEEA

traverseproc PyTypeObject.tp_traverse
An optional pointer to a traversal function for the garbage collector. This is only used if the
Py_TPFLAGS_HAVE_GC flag bit is set. The signature is:

int tp_traverse(PyObject *self, visitproc visit, void *arg);

Python DA RXR—YaL 27 a YDA OWTORFMIE, BREBEAR—JOAL I avEdR—
FE3Hb T,

The tp_traverse pointer is used by the garbage collector to detect reference cycles. A typ-
ical implementation of a tp_traverse function simply calls Py VISIT() on each of the in-
stance’s members that are Python objects that the instance owns. For example, this is function

local_traverse() from the _thread extension module:

static int
local_traverse(localobject *self, visitproc visit, void *arg)
{
Py_VISIT(self->args);
Py_VISIT(self->kw);
Py_VISIT(self->dict);
return O;
}

Py_VISIT() PRSI ZBNDH 2 XA ANZEIMUHIN TS Z 2 IFEHLTLEX W,
self->key X > NsH D TP, ZAUX NULL 2 Python XFH|72 DT, BRSEO—HIicks
3HH EHA

—H AUADERSRO—FCRDELRVEH>TWTSH, Ty Z7HITKE L7Z2WEESH %5
b LIRWVDT, gc EY 2—1D get_referents() BIIITERSIRITRDIER VA Y ANBIRELET,

123. BATD I+ 261



The Python/C API, )1 —2X 3.8.20

E&: When implementing tp_traverse, only the members that the instance owns (by

having strong references to them) must be visited. For instance, if an object supports weak
references via the tp_weaklist slot, the pointer supporting the linked list (what tp_weaklist
points to) must not be visited as the instance does not directly own the weak references to
itself (the weakreference list is there to support the weak reference machinery, but the instance
has no strong reference to the elements inside it, as they are allowed to be removed even if

the instance is still alive).

Py _VISIT() 1% local_traverse() 2% visit £ arg EWVWIRF > ALHDFIHEROZ e ZEKRL
£9,

.
Group: Py_TPFLAGS_HAVE_GC, tp_traverse, tp_clear

ZD7 4= RIE tp_clear BXU Py TPFLAGS_HAVE_GC 727w b2 HicH 7 X 4 FITHiR X
NET: bbb, 3+ 7XATD tp_traverse BEU tp_clear BT LR DFE, +7X4 S
WBEEX A 76 tp_traverse & tp_clear ZWA L MR L 7,

inquiry PyTypeObject.tp_clear
AT avDERAYRT, AIRN=YaL 7 XIZET3HEBE (clear function) %4 L % 3,
Py_TPFLAGS_HAVE_GC 23t v P ENTWVWARHEHEICDAFDONET, 742 F v ZRDMEH T

int tp_clear(PyObject *);

tp_clear X Y ANEHIZ GC BB LAERLTW2 I I0FERSELE T DICHVLRE T, B
ERMETEZD . AT LHNDETD tp_clear BEMIHEREL T, 2 TOMERSEEREL 2T
NERD FR A, (RIE: HIED tp_clear ZEELLLS THRTOERSHIWETEZ 20 THN
WEELLZCTHRY) I THHHAIT. & LD L THNEDRERTH D 2 DTHIUI, tp_clear
BBERETIRETT, HIZIRX. XTI tp_clear ZFHEL FHA, BERS, X TIIZTTH
MENLERZRDHBO0E 23BN S TT, o T XTALANDAEID tp_clear BIEIZT
T, RINVEBDEABRERSROBTHETES 2 LiChk D 5, JAUIMHBICH 2 2 Tidk <,
tp_clear DEIEZHIT 2 BRVHEHIZD - 7212H D FH A,

ROFNZH B X512, tp_clear DFEEIX, 4 VARV AP S Python 7Y =7 e Bbhd X v
NADBBENL, ZREDRA Y ANADEA Y RIZNULL By N FRETT

static int
local_clear(localobject *self)
{
Py_CLEAR(self->key);
Py_CLEAR(self->args);
Py_CLEAR(self->kw) ;
Py_CLEAR(self->dict);
return O;
}
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SOV 7ET VT —MIRDT, Py CLEAR() =27 a%Z{fi5RXETY: R &% NULL iIZtvy +§
5FT, ZOATP 27 VOB AV Y VBT 7 VAP LTREWIERA, SBAITY FDT I U X
YETRE, FDOATIY 2 PHBWERZINLZLB LT, (FOATY 27 VICHEEMNTI LN T 7 A
FIAYF, FBEDa— Ly 712 D) {EED Python a2 — FOETE2EOHA T UENETFEH
2026 LNBVRHTT, bLZS5WVo/a— RPBHEY self 22T 22 e2dHUX. T TIE-T
WA TP 27 PADKRA Y RIE NULL 12725 TWBDT, self WAL TWieA 727 bed 5H
HAT&ER W e 28 C& £ F, Py CLEAR() <2703 ZDFMh 2 RERIEZFTEITLE T,

tp_clear FABO BRI A Y > M RET 5 Z 272 DT, Python XF4% Python B D X 5
7, ERZRICBTCILDTERVA T D27 P22 V7T 20EIHD FH¥A. —T1. FTET 2T
@D Python A7 =27 v 22V 7355510, ZOHD tp_dealloc AR tp_clear BAEUZFAT
T2EIITT 2 EFEEDPRITHRLETL & 5,

Python DHFR—yal 27 a ¥ OHEHAIZOWTOFEME, BESEBRBAR—IOL I3 v EYR—
FTBIWZHHET,

i
Group: Py_TPFLAGS_HAVE_GC, tp_traverse, tp_clear

ZDT 4 =R tp_traverse B XU Py_TPFLAGS_HAVE_GC 75 Z7'¥ vy b e HITH 7 X 4 FIzHkK
ENFT: TROE, YT RATD tp_traverse BE U tp_clear BT X RDIFE, T XA
TEREXA T tp_traverse ¥ tp_clear XML AL I,

richecmpfunc PyTypeObject.tp_richcompare
FTarDRA Y RT, RREBEBZIELE T, 72 F v ZROED T

PyObject *tp_richcompare(PyObject *self, PyObject *other, int op);

The first parameter is guaranteed to be an instance of the type that is defined by PyTypeObject.

ZOBBUE, HBREREZIRTANETT, (Fi#lE Py_True » Py_False TT, ) LI KRERDGE
3. Py_NotImplemented %. ZHNLND T T —DFAL HEIIIFSMREZ LY b LT NULL %K
TRFIIRD FH A

tp_richcompare B LU PyObject_RichCompare () BB DE =5I1BUHE S 72D DEE L TEIMT

MERSINTVET:

it G
Py_LT | <
Py_LE | <=
Py_EQ | ==
Py_NE | !=
Py_GT | >
Py_GE | >=

PRAR LEBLBAEL (rich comparison functions) ZfiHICEAR T 272D DY 7 B ERINTVET:
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Py_RETURN_RICHCOMPARE(VAL A, VAL B, op)
e U 7246 RIS U T “Py_True' 2 Py False %R L ¥ 3, VAL_A ¥ VAL B & C O H
BIZXoTEFPMIFRETRIINIZR D FEA (FIZXZ6E C SiE0BBZE/ MY AR
"BTL D) ZH/EDFIFUTIE PyObject_RichCompare () L RIFRICER XN /-EEEIEL
SR

BOEOZIA Y~ MIBEYNCA > 7 U XY FENET,
-, st eREL T B85 NULL TY X —> LT,
N—Y a ¥ 3.7 TEM.

.

Group: tp_hash, tp_richcompare

DT 4= FiE tp_hash 2HICH T RA TR EINET: Thbb, 77X 70D
tp_richcompare B KU tp_hash WM& H NULL D &, ¥ 7 & A4 TRIEEXA THh 5
tp_richcompare ¥ tp_hash WL DYEL FT,

T7#ILbE

PyBaseObject_Type provides a tp_richcompare implementation, which may be inherited. How-
ever, if only tp_hash is defined, not even the inherited function is used and instances of the type

will not be able to participate in any comparisons.

Py ssize t PyTypeObject.tp_weaklistoffset

If the instances of this type are weakly referenceable, this field is greater than zero and contains
the offset in the instance structure of the weak reference list head (ignoring the GC header, if
present); this offset is used by PyObject_ClearWeakRefs() and the PyWeakref_x() functions.
The instance structure needs to include a field of type PyObject* which is initialized to NULL.

ZDT7 4=V F% tp_weaklist LIRFAILBRVEIICLTLAEE Y, ZHERA 7Y =27 N BHANDF
ZHPORZ VR NDIEHTT,

k-

D74 =N FEHT7TEA AR EINE TR, UPOHAIZFHA T ZE W, ¥ 7 X4 I DA 7
Y MEZA—NTA FTZIeDHDET; EoT, #7&471@%,“er®%ﬁbﬁﬁ&4
T FEBRIZGEDPDHD T, VR FDEHIIFEIC tp_weaklistoffset THPBHIETRDT, ZDZ
LIEMEIE RS RWIET T,

class X CTEFEEINENC __slots__ HENEL 2L, POEEXA THIESHE T TRWGE., %
DR ZFGBIATREIC T 21213592V X FORHHZ R T AT Y b2 VAR VAT =X LA 7Y MG
RIEML. Ray DA Ty ba tp_weaklistoffset WCaEL T,

B __slots__ DEHFIC __weakref__ CWIHHKFDAR Y bW EENTVWEREEZ, 20y MIZD
DA Y AXRIBT 552V A POFEHEEZELT Ay MZAED, Avy bOF 7k RO
tp_weaklistoffset ICAD FT,
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oD  slots_ _ HED __weakref  LWHHRIDAT Y P EZFATWRVWE B ZOANIREX A
T tp_weaklistoffset AL F3,

getiterfunc PyTypeObject.tp_iter
FTavDERT, TOF TV 27 bDATL—=RERTEBADKRA VX TT, ZOMEDPFEET S
e, B@HEIOBDA VAR YADA T LU AETH L ZEEZRLTVET (LAL, =7 R
&2 OBIEAR S TH A 7L — FATRET ),

ZOBMIE PyObject_GetIter() ERULS 7 A F ¥ 2o TWVET:

PyObject *tp_iter(PyObject *self);

W
B TERALFNZZDT7 4 — NV FEHEALE T,

iternextfunc PyTypeObject.tp_iternext
FTaYDEA Y RT, ATV =X —DROERZRIEEMEIRL L5, ¥ 74 F v IFROMED TY:

PyObject *tp_iternext(PyObject *self);

ATV—ROBEENKL KD, ZOBBUE NULL 2iIRX 2177 b £8¥ A, Stoplteration ffl5f
BRELTHLRLSTHRERWTY, ZOMDOT T —MFEL-L &%, NULL ZRE 2T h 48
Ao TDT4—ILEBHBZE, ZORDA VAR VAP TL—RTHBILEZRLET,

AT L—=2BTIX, tp_iter BB ERINTORIFINUIALRL T, ZOBBUE FilkiTL—% 4>
AR VATIERL) AT L—RA Y RAX Y ZAAKRERIRIEZRD 2 A,

ZOBEBDY I AF viE Pylter Next() LRI T,
i
PTRATIZDT 4 = PR ET,

struct PyMethodDef* PyTypeObject.tp_methods
AT arORLRT, ZOBRDIEH (regular) DXV v REEE L TW5 PyMethodDef WiE{AD
574 %, NULL CHIG S NFH LB 2R L £ 3,

BADBEERZ LT, XYy FTRZ VT RD Ao T, BERHPOFFEE (FD tp_dict ZR) 1B
ENET,

ik
BT RAFEZDT7 4 =V RERELEEA (XY v RIEIMED X =X L THREAZINTOET),

struct PyMemberDef* PyTypeObject.tp_members
F T arDRA Y XT, BMOIER (regular) DF — XA N (74— FBXUORvYy ) ZHESL
TW3 PyMemberDef WHgiA% 572 %, NULL T X h7-F2Es 28 L £ 3,

MADBEERZZ LT, XUNTFRZ ) T RD Ao 7-HEWIORE (TLD tp_dict ZH) 18NS h
3

123. BATD I+ 265



The Python/C API, )1 —2X 3.8.20

R

PTRATEZDT 4 =V REHELEEA (X U ANFFHEAD X B =X L THERINTOVET),

struct PyGetSetDef* PyTypeObject.tp_getset

AT arvDRAL Y RT, AV AX Y ROEHEMN (computed attribute) ZHEE L TW 3
PyGetSetDef FEiE(RD 572 %, NULL TR S M7= E N RET 2 L £ 9,

B3| DK B Z 212, getter/setter TRAZ VT RXDA o7z, BREPHOFEE (FiddD tp_dict ZR)
EMENES,

MR

BT RALFEZDT7 4 =N REMEAL FEA (BHBEMHEAMED X A =X LA THREAIHTHET),

PyTypeObject* PyTypeObject.tp_base

FTarORART, BT 2707 4 BT EEEXAS TEELEST, ZO74—1LFOD
LAULTIE, HK (single inheritance) 72238 R — P SN TWET; ZEHPKIIX X XA TOENR
HMUICER3EREA 7O 7 P OEREREY LET,

7AFR: Slot initialization is subject to the rules of initializing globals. C99 requires the initializers to
be "address constants”. Function designators like PyType_GenericNew(), with implicit conversion

to a pointer, are valid C99 address constants.

However, the unary ’&’ operator applied to a non-static variable like PyBaseObject_Type () is not
required to produce an address constant. Compilers may support this (gce does), MSVC does not.

Both compilers are strictly standard conforming in this particular behavior.

Consequently, tp_base should be set in the extension module’s init function.

k-
(U7 DRITTH) BT R4 FIZZDT 4 —L REYEL FH A,
F7#ILEbE

D74 —=VFDF 7+ MEWE (Python 71 27 7 <1d object & L THI o TW3)
&PyBaseObject_Type 2D £3,

PyObject* PyTypeObject.tp_dict

BOFEEI PyType_Ready() IZL->TIZDT7 4 =L RIZDLNFE T,

D7 4= FIZ@BH. PyType_Ready () ZM-OHFHIIC NULL WHIHIL L TELRITUIRD 1
Ay BB0VIE, BOPIIAEHED A - 1-FHZE T L TBVW T 2 EVWER A, PyType_Ready () HHY
OO 2 . Mo LE@ e 2 ofFFITEMTEZ 52013, JBMD (__add__O O X5
7) F—ru— FHEETRVWE ERTTT,

by g

266

%F 12 E 72U bREHYR— b (object implementation support)



The Python/C API, U1 —2X 3.8.20

YTRATIZDT7 4 =V RZHEALERA (D, ZOHEFEATERSIN TV I EMHIZEREZAH=X
ATHESHET),

T4

If this field is NULL, PyType_Ready () will assign a new dictionary to it.

=,
=1

tp_dict \Z PyDict_SetItem() Zffio7= D, #&E C-API THE T 2DRILZETEHD %

& g

Ao

descrgetfunc PyTypeObject.tp_descr_get
F T arDRAVET, TAZYTRD get HBEERLET,

B DS 72 F 2 3RDEBHTT

PyObject * tp_descr_get(PyObject *self, PyObject *obj, PyObject #*type);

A
YFITRAL FEZDT 4 — L FBRELE T,

descrsetfunc PyTypeObject.tp_descr_set
AT avDEAYRT, TR T XRDEDBGE L HIFRZAT 5 B ZIRL £55

BB DS 742 F 2 3RDEBHTT

int tp_descr_set(PyObject *self, PyObject *obj, PyObject *value);

fEZHIFRS 2121, value 5IEUC NULL ZRELE T,
.
P TRALFIZZDT7 4 — NV FEHELET,

Py_ssize_t PyTypeObject.tp_dictoffset
BDA YRR ARZA Y AR Y ZAEBD Ao IHEED D 256, 2D 74— FIZIFLuDHIZAZD
MDA YRR AT = RXEERICBT 24 Y AR ZAEREHENDL 7y bHADET; Z0A 7
v MEIX PyObject_GenericGetdttr() DMEVE T,

D74 —IVR% tp_dict ZIRFEILZWVWEIICLTLEIY; ZHUIEA TV =7 b DOBEEDER
#HTI,

D7 4 =L ROENER XD REFIIE, HIZA Y RAX Y AEERDLEISD 7€y bERL
£9, ERER L DPSTNE 4 VAR AMERD RKE 226047ty P 2RLET, ADA T
ty RS IR MILBE LS DL DT, A YRRV AMERICAIZRED DD 2 £ EDOHM SN
X T9, BlZIX, str X tuple DY T XA FITA Y REVAEROFEERZBINT 258121, B4
7ty bREVET, ZOHBE. R AFHENERDOA T2 PLA TV MIZEFATOWIRLTY,
tp_basicsize 7 4 —/L FIZBMENLFHELZZERICOARTUILR LRV EITHERE LTI W,
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RAVEHFA XD 4 NA PDYRAT LTI, MEROREEBICHENESEINTVWS ZLEZRTHE.
tp_dictoffset & -4 I LRFIUIRD TR A,

HD tp_dictoffset B, A YARVATOEBEDA 7y AT LI TFDOLSICTLXT:

dictoffset = tp_basicsize + abs(ob_size)*tp_itemsize + tp_dictoffset
if dictoffset is not aligned on sizeof (void*):

round up to sizeof (voidx)

Z ZT. tp_basicsize, tp_itemsize BX U tp_dictoffset \3HA T 27+ O5ED HEN,
ob_size XA YAX VY ApOLMOHEIhET, HMEZI > TWVW2DIE. BRI SZEET
DIT ob_size D EEMI 72D TT, (ZOFHEZANTTITOLER T L HD FEA; IR
_PyObject_GetDictPtr() 23> T NE T, )

k.

D74 =N FEYTRA SRS NETH, UTORAIZHA TSV, ¥ 744 32047
ty MEEA—NFTAFFTRZBBHDET; /o T, 7R, FTREFEEDOF 7Ly MOREXA T
CRERBGEDPDHD T, HEDOF Ty MIFIC tp_dictoffset THMPBETRDT, DI
FRTEIZIER 72033 T9,

class X CEZRINIAIZ __slots__ HEDPRL., POHEEXSL TOETIIA Y AR ¥ AEKEHED
BWGE, BEEDOZAB Y MEA VAR VAT =R LA T MEERICGENL, Any bOFTEy b E
tp_dictoffset WEELE T,

o

class X CEEINTNZ __slots__ EEVD
AL F3,

G, ZORNIRIEX A TS tp_dictoffset &

(__dict__ EWHOAHIDAR Y M % __slots__ HFIWEMLTH, HfFrBhoMRIB{LNT, B
WIEELZHC 722D £3, 23 VR, ZAUIREE __weakref__ DX SITEMENZIETTE, )

TI7xILbE

This slot has no default. For static types, if the field is NULL then no __dict__ gets created for

instances.

initproc PyTypeObject.tp_init

F T avDELVRT, 4 VAR AWK EIE L 5,

ORI 2B S __init__ O XYy RIS LE T, __init__() FEEE. __init__ O %
MUOHXFICA VAR RAZERTEE S, £/, __init__ O ZHEMUIHLTA YA X Y ADHA]
b TcEZT,

B DY 72 F v 3RO BHTT

int tp_init(PyObject *self, PyObject *args, PyObject *kwds);

self BIBUIHIHL T 24 Y RAZ Y ZATF; args BE kwds 51503,
S BLUF—T— FEIHKTY,

_init__ O Z2MUHIFROALE
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tp_init B D 7 4 —/L D NULL TRWEE, BEOEZMPIHTHED A v A& v ZERITBW
T, BD tp_new BAEPA Y AX YV ARIRLLRBRICHEFHEINE T, tp_new DILOBDY 724 7T
ROWHIORIZRTIHE, tp_init I EELFFUHINERA; tp_new DTEDOEIDY T XA TDA VAKX
VRAERTGE, YT RATD tp_dnit BFEFHINET,

BDr 22k 0 2, =5 —FEFsELy FLT -1 2BLET,
R

B TRATNEZDT 4 = FEPHARLET,

F7A4ILE

For static types this field does not have a default.

allocfunc PyTypeObject.tp_alloc
F T aYDEAYRT, A YRR ADXEVHRBEZIRL T,

B DS 72 F 2 3RDEBHTY

PyObject *tp_alloc(PyTypeObject *self, Py_ssize_t nitems);

R

This field is inherited by static subtypes, but not by dynamic subtypes (subtypes created by a

class statement).

F7#ILbE

For dynamic subtypes, this field is always set to PyType_GenericAlloc(), to force a standard

heap allocation strategy.

For static subtypes, PyBaseObject_Type uses PyType_GenericAlloc (). That is the recommended
value for all statically defined types.

newfunc PyTypeObject.tp_new
FTTarDRAVRT, A VAR RERBEBERL T,

B DS 72 F 2 IZRDEBHTT

PyObject *tp_new(PyTypeObject *subtype, PyObject *args, PyObject *kwds);

subtype SIBUIER T 24 72 27 VDOBITT; args BE U kwds 5180E. eI & 2OMES]
BBIUF—U—F5ITT, ¥ 7XA & tp_new BAEENFUIH T ZWH SB[ L TH 208
BVWZEIRFRELTLEZEW; Z20HO (HEAGTIEZRW) 3724 Tz bbb £7,

tp_new BAEIE subtype->tp_alloc(subtype, nitems) ZMIHLTA TP =7 DX E Y HEZ
MR L. WIELCHNICHE » SN2 21T WE T, BRLADEDRLAD LTHHED R W
PIHMLALRIE tp_init N2 FZ2AICEE LRTIUIZRD /A, K0WoHRZE LTI, ZEAGE
BRITIIFIENLIE R T tp_new TITW. —F., EEARERETIXIZL AL OWELE tp_init IZET
NETT,
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R

BT RAAIZDT 4 =L REMALET, HlF e LT, tp_base % NULL 7 &PyBaseObject_Type
1272 2 TV A HHRBITIEMRA L £8 A,

T7#ILbE

For static types this field has no default. This means if the slot is defined as NULL, the type cannot
be called to create new instances; presumably there is some other way to create instances, like a

factory function.

freefunc PyTypeObject.tp_free

FTavDRAVRT, A VAR VADRXEY)BRBEREIELET, 732 F ¥ ZLTOHED TT:

void tp_free(void *self);

DT xF % L HEHO D 2 WHULFIE PyObject_Free() T,
.

This field is inherited by static subtypes, but not by dynamic subtypes (subtypes created by a

class statement)
T4k

In dynamic subtypes, this field is set to a deallocator suitable to match PyType_GenericAlloc()
and the value of the Py_TPFLAGS_HAVE_GC flag bit.

For static subtypes, PyBaseObject_Type uses PyObject_ Del.

imquiry PyTypeObject.tp_is_gc

F T arDRAVRT, HIR=IaL 7 XhbBRUOBERZB8EEL T,

FHR—TaLZRiF. A7 227 F2ARLTEWRE S E2HIANERHD FT, @FIT. A7
7 YDRID tp_ flags 74—V FE R T, Py TPFLAGS HAVE_GC 7 5 7Yy b NS THLT
o LH L. HBETEIHANCXEVHEEINZA VAR AL E VRSN V2 X VR
MREL > TOWT, BICX B VRSN A VXX AREINTEERA, 25 LTI, BEEE
ELRITNUIRD 8 A; BIBUIA VR XV APENRTREDH A 1 &2, BEINTREDEEICIE 0 &
BRERDEED FR-A, P73 F vk

int tp_is_gc(PyObject *self);

(FRRo k5> BRofld, BA TP 27 FEKRTT, XX XA T PyType_Type &, BD X TV FELRH
FRD BRI 2 XA S 272 DI OB EER L TVET, )

TR
B TRAL T IZZDT 4 — NV FEHEALET,

TI7#ILbE
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This slot has no default. If this field is NULL, Py_TPFLAGS HAVE_GC is used as the functional

equivalent.

PyObject* PyTypeObject.tp_bases
R 5725 X TVTT,

class XCHEMEINT TRADGBEZDT7 4 =L Kty FENFET, FHHICERSINTWVWARIOEE
I, 27 4 —J)L R NULL I £3,

-
ZDT 4= RIFERENFEA,

PyObject* PyTypeObject.tp_mro
BIEX A THEPEBLZEAEDPA>T0WE XTIV TT, EEEFEYTI2HAKRDILLIETED . object
THRODET, XV v FIRRIERF (Method Resolution Order) (2> Tilfi ATWET,

i
ZDT7 4=V RIFHARINERTA; 74— FOEIX PyType_Ready () THEFIEXNET,

PyObject* PyTypeObject.tp_cache
REMD7 4 =V FTT, NETOAFMESNET,

.
ZDT 4= RIFERENFEA,

PyObject* PyTypeObject.tp_subclasses
P77 FANOFESBR» 22 VA MTT, NEICHAT 2720721305 DTT,

R
ZDT7 4= RIFMERINEE A,

PyObject* PyTypeObject.tp_weaklist
ORI T 227 NI 29/ BR072% VA FDIHT T,

-
ZDT7 4= FiIFRENER A,

destructor PyTypeObject.tp_del
ZDT 4 =N RIRBEIEXINE L7z, tp_finalize 2D DICFIHL T W,

unsigned int PyTypeObject.tp_version_tag
AV FF¥rydandd 7Ty 7Re LTEbLRET, WEMEHZ T DD DB TT,

.
ZDT 4= RIFERE TR A,

destructor PyTypeObject.tp_finalize
FTaDEAYRT, A VAR ZAORTUHBERZIRL LT, 742 F v TO@ED TY:
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void tp_finalize(PyObject *self);

tp_finalize DREZINTVWBEHE, A VARV RAE 774 FFTAXTHLEIT, A VR TVERHRZ
OBBE 1 EIFFCHLET, IR=YaL 7 X (ZDOA4 VAR Y AP LERBBO—E72 - 725
B) ATV 27 PHIWESINZERICH ZOBBUIMOCHENET, Eb505ATH, ERSHE
WEL XS T 2RNCFUIHEINSE Z DRI NTVT, MEICA T =7 PHBIEERIKEICH 5 X
SICLET,

tp_finalize ZIREDHIIIREEZEEFINETED D FRA; o T, BMiThWI >4 F 74 ¥ %
FE QIR FESHREIhE T

static void
local_finalize(PyObject *self)
{
PyObject *error_type, *error_value, *error_traceback;
/* Save the current exception, if any. */
PyErr_Fetch(&error_type, &error_value, &error_traceback);
VA B 74
/* Restore the saved exception. */
PyErr_Restore(error_type, error_value, error_traceback);
}

D7 4=V EFE (R LEEEDEDT) BEEP OIS XK S, Py TPFLAGS_HAVE_FINALIZE
777y PBRELETNUIRD T8 A

i

BT RALFNIZDT 4 = RERMRLET,
N—a > 3.4 TE.

BE:

"F TV 2 F ORI TN (PEP 442)

BROD7 4 —L P, BEET X FHD~ 71 T3H 3 COUNT_ALLOCS BEREINTWAEEDAFHTE, W
HCHEHT 220771003 DTT, TNHEDT 4 — L FIZOVWTHRT2DIFHICREENDZDHTT, 74
A FFZINEDT 4 — L REHELER A,

Py_ssize_t PyTypeObject.tp_allocs
X EVEROE TS,

Py_ ssize_t PyTypeObject.tp_frees
X EVRROEE TS,

Py_ssize_t PyTypeObject.tp_maxalloc
FIRFICX BV ERTE 2R 7Y = 7 MTT,
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PyTypeObject* PyTypeObject.tp_prev

Pointer to the previous type object with a non-zero tp_allocs field.

PyTypeObject* PyTypeObject.tp_next
RDEBTIZN tp_allocs 74— REFROMATI 27 PADKRA VR TT,

F 72, Python D RXR—=yaL 7> a Tl tp_dealloc ZMUHITOEA T =7 bR LAV Y
F720TidR <, EED Python ALy F2d LARVWE WS RICHERLTREW, (A 7Y 27 MHTE
RZRO—MOHE., FEDAL Y FOIR=Y AL I yayiZloTHRREINTLEI b LIERA),
Python API {2~ & AL, tp_dealloc ZMUHFT ALy FidZa— b4 & 7Y Zua v 2 (GIL: Global
Interpreter Lock) 253 2D T, ZHUIMETEH D FXA, LALAENS, HERENL XS5 2L TWa A
T2 MBME2D C R CH+ 7477 VHRDA T =7 M ZHIBRT 255, tp_dealloc ZFEHF 2
Ly FOATY =7 b2HIRT 22T, 7477 VOREL TW A5 DHFNTER LW & 512Kz
JRRENRDHDET,

12.3.6 Heap Types

Traditionally, types defined in C code are static, that is, a static PyTypeObject structure is defined
directly in code and initialized using PyType_Ready ().

This results in types that are limited relative to types defined in Python:
« Static types are limited to one base, i.e. they cannot use multiple inheritance.

o Static type objects (but not necessarily their instances) are immutable. It is not possible to add

or modify the type object’s attributes from Python.

e Static type objects are shared across sub-interpreters, so they should not include any

subinterpreter-specific state.

Also, since PyTypeObject is not part of the stable ABI, any extension modules using static types must

be compiled for a specific Python minor version.

An alternative to static types is heap-allocated types, or heap types for short, which correspond closely

to classes created by Python’s class statement.

This is done by filling a PyType_Spec structure and calling PyType_FromSpecWithBases ().

12.4 BEF T =0 MEER

PyNumberMethods
 OREERIER T 1 h a2 RET B b DN BN DR A Y RERFFLTVE T, T
DFENZNOEEIE BEE TO RV (number protocol) TEEEE LT W 2 M7= AETDOREE D & FIH
ENET,

DUNI3RERDER TS :

12.4. BEA T2 U MEER 273



The Python/C API, )1 —2X 3.8.20

typedef struct {
binaryfunc nb_add;
binaryfunc nb_subtract;
binaryfunc nb_multiply;
binaryfunc nb_remainder;
binaryfunc nb_divmod;
ternaryfunc nb_power;
unaryfunc nb_negative;
unaryfunc nb_positive;
unaryfunc nb_absolute;
inquiry nb_bool;
unaryfunc nb_invert;
binaryfunc nb_lshift;
binaryfunc nb_rshift;
binaryfunc nb_and;
binaryfunc nb_xor;
binaryfunc nb_or;
unaryfunc nb_int;
void *nb_reserved;

unaryfunc nb_float;

binaryfunc nb_inplace_add;
binaryfunc nb_inplace_subtract;
binaryfunc nb_inplace_multiply;
binaryfunc nb_inplace_remainder;
ternaryfunc nb_inplace_power;
binaryfunc nb_inplace_lshift;
binaryfunc nb_inplace_rshift;
binaryfunc nb_inplace_and;
binaryfunc nb_inplace_xor;

binaryfunc nb_inplace_or;

binaryfunc nb_floor_divide;
binaryfunc nb_true_divide;
binaryfunc nb_inplace_floor_divide;

binaryfunc nb_inplace_true_divide;
unaryfunc nb_index;
binaryfunc nb_matrix_multiply;

binaryfunc nb_inplace_matrix_multiply;
} PyNumberMethods;

R CIEPR Y SHHERE. TARNTOART Y ROBEF 2 v 7 LRITIR ST, RELREHRER
ELRINERD ZRA (TELEBART VY RO—DIFERLTVERDA VAKXV ZATT). HL
BZoN7ART Y FITH L TIRENER S R IUR, ZIHBEE e =THRI%E Py_NotImplemented
ZRSBTNUIRZRST, MO T -2 Z 575 EE. NULL 23R U THIs 2 8&0E LR udza b £
Ao
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AMR: nb_reserved 7 4 — L FIZHIZ NULL THRIFAUIRD ¥ A, DN nb_long XN TW

T, Python 3.0.1 THHIHEEINE LTz,

binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods

ternaryfunc PyNumberMethods

.nb_add
.nb_subtract
.nb_multiply
.nb_remainder

.nb_divmod

.nb_power

unaryfunc PyNumberMethods.nb_negative

unaryfunc PyNumberMethods .nb_positive

unaryfunc PyNumberMethods .nb_absolute

1nquiry PyNumberMethods.nb_bool

unaryfunc PyNumberMethods.nb_invert

binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.

binaryfunc PyNumberMethods.

nb_lshift

nb_rshift

nb_and

nb_xor

nb_or

unaryfunc PyNumberMethods .nb_int

void *PyNumberMethods.nb_reserved

unaryfunc PyNumberMethods .nb_float

binaryfunc PyNumberMethods.nb_inplace_add
binaryfunc PyNumberMethods .nb_inplace_subtract
binaryfunc PyNumberMethods.nb_inplace_multiply
binaryfunc PyNumberMethods.nb_inplace_remainder
ternaryfunc PyNumberMethods .nb_inplace_power
binaryfunc PyNumberMethods.nb_inplace_lshift

binaryfunc PyNumberMethods.nb_inplace_rshift

12.4. BEA T2 U MEER
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binaryfunc PyNumberMethods .nb_inplace_and
binaryfunc PyNumberMethods.nb_inplace_xor
binaryfunc PyNumberMethods .nb_inplace_or

binaryfunc PyNumberMethods.nb_floor_divide
binaryfunc PyNumberMethods.nb_true_divide
binaryfunc PyNumberMethods .nb_inplace_floor_divide
binaryfunc PyNumberMethods.nb_inplace_true_divide
unaryfunc PyNumberMethods .nb_index

binaryfunc PyNumberMethods .nb_matrix_multiply

binaryfunc PyNumberMethods.nb_inplace_matrix_multiply

125 Ry TH T x U MEER

PyMappingMethods
COMEERIZ Yy TR0 b an B RZET 27 DIfEDN S EBEIANDO RS R ERFELTVET, XU
TD3 DDA U ANZHFESTVWET:

lenfunc PyMappingMethods.mp_length
Z DR PyMapping_Size() X PyObject_Size() HHAFAIN. ZRHERUT 71 F » 2o
TVET, ATV =7 PHEBSINLREIRFRLZVEEE, 20Xy ME NULL KRESNZ L
BHHET,

binaryfunc PyMappingMethods.mp_subscript
Z O BB PyOvject_GetItem() B £ 8 PySequence_GetSlice() » & Fl H & i,
PySequence_GetSlice() YU 72 F ¥ ZFoTWVWE T, TDRAT v MI PyMapping_Check()
A1 ZIRT e DIIIMET, 5 TRIFIUI NULL 055035 D £73,

objobjargproc PyMappingMethods.mp_ass_subscript
Z DB IE PyObject_SetItem(). PyObject_Delltem(). PyObject_SetSlice() B X O}
PyObject_DelSlice() 7 HF|H XN ¥ F, PyObject_Setltem() *RU T 72 F ¥ b T
B3 v IZ NULL Z3%E L CTEROHIFRD TEES, DA\ Yy b3 NULL DFHEE, 047 =7 b
3747 LORALHIRZ T R—FLEEA,
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12.6 =72 ZAF T2 T MEEIR

PySequenceMethods
COMEREY = Y R T a b areEET 3D EDNSBBEIAND KA Y X2 RFEFLTY
£75,

lenfunc PySequenceMethods.sq_length
This function is used by PySequence_Size () and PyObject_Size (), and has the same signature.

It is also used for handling negative indices via the sq_item and the sq_ass_iten slots.

binaryfunc PySequenceMethods.sq_concat
Z OB PySequence_Concat () THIFAZN, ML 72 F v 2FEoTWVET, Fh, + HEFT
b, nb_add ARy MTXBREMEZH L RICHHA S E T,

ssizeargfunc PySequenceMethods.sq_repeat
Z DRI PySequence_Repeat () THIHHZA, LS 7 A F ¥ 2fioTVWET, i, * HATDH,
nb_multiply ARy MIX2BUERFEZHK L ICHHETNET,

ssizeargfunc PySequenceMethods.sq_item
This function is used by PySequence_GetItem() and has the same signature. It is also used by
PyObject_GetItem(), after trying the subscription via the mp_subscript slot. This slot must be
filled for the PySequence_Check () function to return 1, it can be NULL otherwise.

BDA YTy 7 RFRD LS ENET: sq_length Ay MDD LA THWIUE, ZREHEY
HLTY =7 Y RORIDHIEDA VT v 7 A%EH L, sq_item WL £3, sq_length 7% NULL
DEFEF. ATy 7 RAFF0FEFE ZOBBICEINE T,

ssizeobjargproc PySequenceMethods.sq_ass_item
This function is used by PySequence_SetItem() and has the same signature. It is also used by
PyObject_SetItem() and PyObject_DelItem(), after trying the item assignment and deletion
via the mp_ass_subscript slot. This slot may be left to NULL if the object does not support item

assignment and deletion.

objobjproc PySequenceMethods.sq_contains
Z DPRRIE PySequence_Contains() P HAMAEH, ALY 72 F vy 2o TWVWEd, DA\ v b
¥ NULL OEDDH D, Z DI PySequence_Contains() IS Y I~y F 5547927 V2R
DB FETY—Fr A KEL¥T,

binaryfunc PySequenceMethods.sq_inplace_concat
This function is used by PySequence_InPlaceConcat() and has the same signature. It
should modify its first operand, and return it. This slot may be left to NULL, in this case
PySequence_InPlaceConcat() will fall back to PySequence_Concat (). It is also used by the

augmented assignment +=, after trying numeric in-place addition via the nb_inplace_add slot.

ssizeargfunc PySequenceMethods.sq_inplace_repeat
This function is used by PySequence_InPlaceRepeat() and has the same signature. It
should modify its first operand, and return it. This slot may be left to NULL, in this case
PySequence_InPlaceRepeat () will fall back to PySequence_Repeat (). It is also used by the aug-
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mented assignment *=, after trying numeric in-place multiplication via the nb_inplace_multiply

slot.

12.7 Ny T 7Z T2 TV MEER (buffer object structure)

PyBufferProcs

Z OREERIZ buffer 7O LIV DERT ZEBEEANDRA VX 2R LTVET, 2078 b 2L,
IV AR=R=FTI=7 bPUMIL T, ZONET =R 2y a—<4 7327 MTEITDIPEE
HZLEI,

getbufferproc PyBufferProcs.bf_getbuffer

OO A F v LI FOED T

int (PyObject *exporter, Py_buffer *view, int flags);

flags THEE I NIZTTHET view ZEDTIEFLWVE WS exporter I T 2ERZWHLEST, AT v 7
(3) ZBRWT, ZOBMBOEETIUTORT v T2{TORITIUIRD £HA:

1) V7R PDERT20MRLET, 8L ALRVEEIE PyExc_BufferError %X L.
view->obj IZ NULL Z&EL -1 ZIRL £7,

(2) EREIN/7 4 =V FREDFET,

(3) =7 AR—1t LB ZRET 2NEAY 224 27 VA FLET,
(4) view—>obj IZ exporter ZFIE L. view->obj A Y7 UXA Y FLET,
(5) 0 ZELEF,

exporter 3N 7 7 FANA XDF = A Y ) —D—FHTHII, 2200 FELRAXPMEHTE
S
e HIJRXR—1t: VI —DREEPLIAR—-PINEZA TV =7 b2 LTRAEEW., HEANOH
LWEHR% view->obj Nty PLET,

e VEALZ M Ny Z7BRBEVY—DL—F+ ATz MNIVEXA LY FENET, T 2Tl
view->obj [N — A 7T 2 PAOFH LWERIZRD $9,

view DARID 7 4 —)L FiZ /Ny 7 7iEF OFITHAINTED., =27 XAKR— PR EDERITH L
YIS L RTINS0 OHRANK, Ny T 7ERODAZA T OFIcHD 3,

Py_buffer MEKROH LSS L TVWELETOXEVEZIZZAR—RXIZEL, avya—<h0il
RBETHMTRLSTIIRD £¥ A, format . shape . strides . suboffsets . internal {F3a ¥
Ya—<»bRHAHLEHATT,

PyBuffer FillInfo() &, &@TDY I TR MXA TEIELLILI BRI, Bilizg A4 by 7 7 206
LML ERRAL £5

PyObject_GetBuffer(D &, ZOBBES v FF2aryya—<MEIDAf VX7 2—RXTY,
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releasebufferproc PyBufferProcs.bf_releasebuffer

CORBDY 73 F X ZU T D@ TF:

void (PyObject *exporter, Py_buffer *view);

Ny 77DV —RAZ2HBT2ERZUHE LT, bLEARTIHLEDDH 2 Y —ABRVIGE,
PyBufferProcs.bf_releasebuffer & NULL IZLTHHWERA, 25 TRVWEEIX. ZOEBD
R 72523803, UM DEE OB FIE (optional step) Z1TWE T

(1) =7 2F— b+ LEEREHEHT 2NEHI T 22 F 27U AV P LET,
(2) AT &0 DHEE. view ZHEMNIT SN2 TOXEY ZEHBLET,

ITAR=RIF, Ny 7 7EEHDV Y —REEMHUET 272DIC internal 7 4 — FEELRITHIX
BODFERA, TDT74—LFiE, arya—<h view 5 LTAHIIFILDONYy 77 Dav’—%E
LTWBTHASM. BOoRWI BRI TVETS,

ZORBUE, view->0bj 2T 7 VXA Y P LTIRWIREA. BRERDLEZNI PyBuffer Release() T
HEINZTDN 2056 TT (ZOARBBROMERZL < DITHHTT),

PyBuffer_Release() &, ZOBEZ vy 7F2arya—<MAlIDAL X7 2 —ATT,

12.8 async # 7 ¥ MMEEK

N—Ta ¥ 3.5 TEM.

PyAsyncMethods
Z OREERE awaitable 7Y =7 b ¥ asynchronous iterator 7Y = 7 » BEET 2 DI
BANDORA 2 Z2RFLTOET,

UM 3SR DER TS :

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
} PyAsyncMethods;

unaryfunc PyAsyncMethods.am_await

OO IAF v LR OED T

PyObject *am_await(PyObject *self);

BRENBZA T2 VEATVL—FTRINEEDERA, 2FD DA TP 27 Mzt LT
PyIter Check() % 1 BRI RIFIUIZD FHVA,

F T 27 b awaitable TRWGE., ZTOATy % NULL ICERELET,
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unaryfunc PyAsyncMethods.am_aiter

CORBDY 73 F X ZU T D@ TF:

PyObject *am_aiter(PyObject #*self);

awaitable X 72 2 7 P RIBRXRIINERD FHA HELWIZ 2IX __anext__ () ZZLTLEX W,

F 7Y 7 MHIFPAKELEDO e FarEFHEL TOWRWES, ZDAB Yy % NULL IZEEL
i\j—o

unaryfunc PyAsyncMethods.am_anext

ZOBBOS A F v LI FOED T

PyObject *am_anext(PyObject #*self);

awaitable 7 7Y = 7 PRI ZIFIIHED TR A, FHFLWVWIZ X __anext__() 2L TLIZE W0,
ZDOABy MINULL IKRESNTVWE I bHD FT,

12.9 Slot Type typedefs

PyObject * (¥allocfunc) (PyTypeObject *cls, Py__ssize_t nitems)

CORBOHMIZ., XEVHERZXEVIHLLS 0T 22 ICHD FF, ZOMKIE. 1 R&
VAR DOMEIR A X, EYRT T4 X b, Eaic X2 HHAEA R X4, ob_refent & 1 1T,
ob_type ZHIBI#L (type argument) Ity F L7 XEY 7By JADKRA VX ERSIQIRD g8
Ao BAD tp_itemsize MERBRTRWEE, A7V 27 D ob_size 7 4 —/b Fi& nitems \ZHIHHELX
N, WHRXINEAEY 78y 7 DEXIX tp_basicsize + nitems*tp_itemsize % sizeof (void*)
DEFNEID B MEICR 2135 TT,; 2h B OSHE. nitems DEIIEDLNT. XEV 7Ry 70K
XX tp_basicsize IR AHIET T,

ZOBBTIIMDO VIR E A4 Y AX Y APEUEBIT-oTE R D FHA, BMOXAEVEDHHETTSD
ToTERDFERA, 2D LS HRNHEIX tp_new TITHONERNETT,

void (*destructor) (PyObject *)
PyObject * (xvectorcallfunc) (PyObject *callable, PyObject *const *args, size_t nargsf, PyOb-
ject *kwnames)
See tp_vectorcall_offset.
Arguments to vectorcallfunc are the same as for _PyObject_Vectorcall ().

N— 3 v 3.8 TEM.

void (*freefunc) (void *)

tp_free ZBRL TSIV,

PyObject * (xnewfunc) (PyObject *, PyObject * PyObject *)
tp_new ZZMLTLZE W,
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int (*initproc) (PyObject *, PyObject * PyObject *)
tp_init ZBMIL TSI,

PyObject * (xreprfunc) (PyObject *)
tp_repr ZZMRLTLZZ W,

PyObject * (xgetattrfunc) (PyObject *self, char *attr)
ATV POBRBEOEZIRL T,

int (*setattrfunc) (PyObject *self, char *attr, PyObject *value)
A7V =27 FORBHICEEZREL $5, BHEZHIFRS 5123, value 51802 NULL Z28%EL £7,

PyObject * (xgetattrofunc) (PyObject *self, PyObject *attr)
F7Y 27 b OREEDEZERL ET,

tp_getattro ZBML TR E W,

int (*setattrofunc) (PyObject *self, PyObject *attr, PyObject *value)
A7Y 27 bOBEHICEZREL £, BEZHIFRY 2121d. value 518UC NULL Z&EL £9

tp_setattro ZHZIRLTL7ZE W,

PyObject * (*descrgetfunc) (PyObject * PyObject *, PyObject *)
tp_descrget ZZML T2 &V,

int (*descrsetfunc) (PyObject *, PyObject *, PyObject *)
tp_descrset ZZMWL T ZE W,

Py_hash_t (*hashfunc) (PyObject *)
tp_hash ZZRLTLEZE W,

PyObject * (*richempfunc) (PyObject *, PyObject *, int)
tp_richcompare B L TLIZE W,

PyObject * (xgetiterfunc) (PyObject *)
tp_iter ZBZMLTLIEI W,

PyObject * (¥iternextfunc) (PyObject *)
tp_iternezt ZBML T E W,

Py_ssize_t (¥lenfunc) (PyObject *)

int (*getbufferproc) (PyObject *, Py buffer * int)

void (*releasebufferproc) (PyObject *, Py_buffer *)
PyObject * (*unaryfunc) (PyObject *)

PyObject * (xbinaryfunc) (PyObject *, PyObject *)

PyObject * (xternaryfunc) (PyObject * PyObject *, PyObject *)

PyObject * (xssizeargfunc) (PyObject * Py _ ssize t)
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int (*ssizeobjargproc) (PyObject * Py_ssize_t)
int (xobjobjproc) (PyObject * PyObject *)

int (*objobjargproc) (PyObject *, PyObject *, PyObject *)

12.10 fERAH

Z 2Tl Python OBERDOHEHELRFIZ WL O0BITE T, N6 DFNIEH IR 70588 5 2 Hmny 722 K| 5
EEATOVET, W O»DBITE M) v F—HRa—F—Fr—A2EHLTVWET, XDZL OHIRERX
HH, F2— MY 7APRBERS, defining-new-types X new-types-topics 2SR L TL 7ZX W,

FA M 72 R

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = "My objects",
.tp_new = myobj_new,
.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

};

IO EROMETEHAWEEVWa— FE (B2 CPython ®a— FR—ZXHT) RPI32203H20b L
NEHA:

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)

"mymod.MyObject", /* tp_name */

sizeof (MyObject), /* tp_basicsize */
0, /* tp_itemsize */
(destructor)myobj_dealloc, /* tp_dealloc */

0, /* tp_vectorcall_offset */
0, /¥ tp_getattr */

0, /% tp_setattr x/

0, /% tp_as_async */
(reprfunc)myobj_repr, /* tp_repr */

0, /* tp_as_number */
0, /* tp_as_sequence */
0, /* tp_as_mapping */
0, /* tp_hash */

0, /* tp_call */

0, /* tp_str */

0, /* tp_getattro */

ROR=STER)
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(RIDR=I D5 DR E)

0, /* tp_setattro */
0, /* tp_as_buffer */
0, /* tp_flags */

"My objects", /* tp_doc */

N
*

tp_traverse */

N
*

tp_clear */

NN N
* %X %

tp_iter */

S
*

tp_iternezt */
tp_methods */
/* tp_members */

S
*

S
*

tp_getset */
tp_base */
tp_dict */
tp_descr_get */
/* tp_descr_set */

NN NN N
* % * % %

tp_init */
tp_alloc */

O O O O O O O O O O O © O © o ©

S
*

myobj_new, /¥ tp_new */
};

tp_richcompare */
tp_weaklistoffset */

tp_dictoffset */

SEER. A YRR VAFEE, Ny T akYR—- T

typedef struct {
Py0Object_HEAD
const char *data;
PyObject *inst_dict;
PyObject *weakreflist;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = "My objects",

.tp_weaklistoffset = offsetof (MyObject, weakreflist),

.tp_dictoffset = offsetof(MyObject, inst_dict),

.tp_flags = Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE | Py_TPFLAGS_HAVE_GC,

.tp_new = myobj_new,

.tp_traverse = (traverseproc)myobj_traverse,
.tp_clear = (inquiry)myobj_clear,

.tp_alloc = PyType_GenericNew,

.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

.tp_hash
.tp_richcompare = PyBaseObject_Type.tp_richcompare,

(hashfunc)myobj_hash,

};

Y775 22T, 4 VAR RABRERT 2 DIERHERZ WL

(o%b, Hlor>7 by —EEERS

12.10. fERA)
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HIRBEDHZ) str DY 727 F R

typedef struct {
PyUnicodeObject raw;
char *extra;

} MyStr;

static PyTypeObject MyStr_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyStr",
.tp_basicsize = sizeof (MyStr),
.tp_base = NULL, // set to &PyUnicode_Type in module init
.tp_doc = "my custom str",
.tp_flags = Py_TPFLAGS_DEFAULT,
.tp_new = NULL,
.tp_repr = (reprfunc)myobj_repr,
3

b o b HMMLEHNY (BERDA Y A&V R):

typedef struct {
PyObject_HEAD
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",

};

b o b HMIREINE (AERA Y RAXYR)

typedef struct {
PyObject_VAR_HEAD
const char *datall];
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof(MyObject) - sizeof (char *),

.tp_itemsize = sizeof(char *),
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12.11 BREBAR—OAL I3V R—+T3

Python BERSRE EVLIRN—YOMH L aL sy a 2 R-1 5212 Mo+ 7227 vied s 7
aysF? (oA 7Y = P30 ar T FbEAET) LR ATV 27 MK SR — P BRET
T DA TV 27 MW 2BRELIBLANATY =27 o, (BUERXFHIO X 572) 7+ 78 (atomic
type) NOBMIZF RFUMET 2 X5 RBTE, AR—Yarrya YiZBELTRIlZht wo e R— b 24
T2 0BEEHD FHA,

VT FRIERERICE, BA T2 VD tp_flags 74—V RIT Py_TPFLAGS_HAVE_GC 7 5 Z'W3L- T
B, tp_traverse NV FI7OFELEZRFML LRI LRD A, ERTIHOAL VAKXV AHNLEHEATRER
BEd. tp_clear OEEDRBAL TR D FH A

Py_TPFLAGS_HAVE_GC
D75 0%y FLEMOA T 2 M. ZOHEICHRANZRANGEE LRI D 8 A, fiE
DH, ZO75 0%ty FLEMOF TV 27 v ear T F ATV PSR E T,

a7 FHOar A7 ZFUTOZOOMANGEE LRFIUIR D $EA:

1. ¥ 73227 PDOXEVIE PyObject_GC New() E£7:1& PyObject_GC NewVar() THEMR L 2T UXR
DE¥ A

2. MDD ayFFADSHEPALZ LD LARVT s — A R ETHltans, T
PyObject_GC_Track() ZPFUH S RITAUIRD £ A,

TYPE* PyObject_GC_New(TYPE, PyTypeObject *type)
PyObject_New() WL TWE T A, Py_TPFLAGS HAVE GC Dty v EN/zarv7F+A+7 =7 VH
T3

TYPE* PyObject_GC_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
PyObject_NewVar () WITWE A, Py TPFLAGS _HAVE GC Oty r&NjzavrFA 7 =r b
HT3,

TYPE* PyObject_GC_Resize (TYPE, PyVarObject *op, Py_ssize_t newsize)
PyObject_NewVar() DHERLZATI 27 VDXEVE VA XLET, VIS XEINATI 2D
FEIRLET, KBTS E NULL ZIRLE T, op lFalL 7 XIGEMINTHTIERD TR A,

void PyObject_GC_Track(PyObject *op)
FATIL T b op k., ALIZRIZEoTGEMENZ ATV 27 POEFITEMLE T, a7 XiEfmHE
B OPIETFHETERVOT, BN TVWARIEA 7Y 27 MIELWIRETORIFUEZRD £8
Ao tp_traverse DXRERBZETDT 4 =V FEPIELWIREBIZR > TFIZ, Z0TWiEa vy A b+
77 ZDOREMET, MIHITRETT,

FfEIC, A7 27 FDOXEY BB D LLTO DOHMANCEE Lz iFiudieh 8 A:

1. hoa>y7F2HBBLTWSE 7 1 —L N2 T BR1IZ, PyObject_GC UnTrack() ZWOH X421
IR FH A

2. A7V 27 FDRXEVIZ PyObject_GC Del () TR LR FIUIHZD THA,
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void PyObject_GC_Del (void *op)
PyObject_GC_New() % PyObject_GC_NewVar() %ffio THEREINT=XEV ML FT,

void PyObject_GC_UnTrack(void *op)
FATILT b op k., AL RIZKSTERNEINZ AT 27 POEEAPLRELET, 2047V
7 MITH LT PyObject_GC_Track() ZHEMIHEL T, BHENEs4F 70227 POEFRT I L
HAHET T, tp_traverse NY RTDMRLIIRSE 7 4 =L FWIEL L RWIREBIZR A1, 771
r—2& (tp_dealloc NV FZ)3A 7T =7 MIHL T, ZOBBZMFIEITRETT,

N—Y 3z 3.8 TEHE: PyObject_GC_TRACK() ¥ 1 ¥ _PyObject_GC_UNTRACK() ~ 7 mix/ B C API
oSS NE LT,

tp_traverse NY RIIEZDRDEENRT X —REZITWD £3:

int (xvisitproc) (PyObject *object, void *arg)
tp_traverse NY RTINS LY X —BI# (visitor function) ORITF, ZOREEUI. KT 24
T2 M object ¥ LT, tp_traverse N¥ FI D 3 5% arg & LTHFUH L %3, Python
DATIENLDOPDE I X —FHEHo T, I ho LRSS EMRE T 2 AT EEL £7;
I—FHREHEDDICL Y X -2 ELEPHTL S LIERWTL & 5,

tp_traverse NY F ZIIROFZFEF-> TWRIFIUIRD £HA:

int (xtraverseproc) (PyObject *self, visitproc visit, void *arg)
AVTFATI 2T bDDD T N—PILEEL (traversal function) TF, EIETIX, self I[TEEE
A2 TWVWEEL T =7 MW UT visit B O R TIUITRD TH/A, DL E, visit ~NDS
FARFAVTFRASTWVWEEA T2 b, ZONY RZIZEEXNT: arg DIETT, visit B
W NULL 472 =7 b 25 IECEL TR LTERD 8 A, visit BIEL0OEERTHE, =7 —
PREEL, RVEZZOFEFRTIICLATFIERD £H A

tp_traverse NY R 7 BfHERICE L 2®DIZ, Py VISITO <~ 7 upitEhTnEd, Zo~vrnzfis /-
DITIE, tp_traverse DEEMDTIBUZ. —XFHEDT visit £ arg TRITFIUIRD FHA:

void Py_VISIT(PyObject *o)
0 3 NULL TRIFIUZ, 0 & arg BT LT visit a—N Ny 22RO L E T, visit ¥R TRW
ERR L7256, TOEEZRLET, ZO~7u%2ffis L, tp_traverse NY R ZIERD X STk
3

static int
my_traverse(Noddy *self, visitproc visit, void *arg)
{

Py_VISIT(self->foo0);

Py_VISIT(self->bar);

return O;

tp_clear N F 1 inquiry BTH 20, A 7Y =7 POAZ (immutable) 7255 1E NULL TR Uiz
DEEA

int (*inquiry) (PyObject *self)
ERZRZERL T2 e BIILESHHELRELET, ZEAARERA 7Y 27 P IERZR %
286 %F 12 E 72U bREHYR— b (object implementation support)
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EHEBRT 2 DR LTRVOT, ZOBBEZERTILEZIDD EHA. ZOXY vy FEIFY
HMLZABTH AT 7 PVEIBEMREETRINERLBRVOTERLTLZZ W (BRITH LT
Py_DECREF() ZWERIZIFICTLIRNTKEE W), AR=YaL 7 RE, A7 x7 FoERSRE BN
LTWB I EMHLZBICZOXY v RERUHLET,

ZHER—FT3 287
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%

THIRTEEN

APl £ ABl O/N\—>3=>4

PY_VERSION_HEX (. Python O N—3 a VBB EH—DBEIHFELLIZdDTT,

| 2.1¥. PY_VERSION_HEX IZ 0x030401a2 DSFHE XN TWAUL, ZDMEZ FELD X 51232y FOfEX LT

WH22T, XN=VavBEREBLIZIENTEET:

bytes

1 1-8 PY_MAJOR_VERSION (3.4.1a2 H1® 3)
2 9-16 PY_MINOR_VERSION (3.4.1a2 H® 4)
3 17-24 PY_MICRO_VERSION (3.4.1a2 H1®D 1)
4 25-28 PY_RELEASE_LEVEL (7 /L7 7 iR Tl 0xA. R—KRTIX 0xB. VU —2R
IR Tl 0xC. & L THRAKRRIE 0xF). ZOflTIE 7 L7 » i EK L
TVED,
29-32 PY_RELEASE_SERIAL (3.4.1a2 H1® 2, &V YV —ZATiL 0)

i€ - T, 3.4.1a2 I hexversion T 0x030401a2 T3,

D=2 vid Include/patchlevel.h TEZEZINTVWET,
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8%

>>>

2to3

mE

ARSI IT AT INIBITBT 7 4L hD Python 70> 7 TF, A VR TVRTA VRS
T4 TWEFENE - FHTISHTEET,

RDHDDVEZHLNF T

o AVERIIT4TIINRZBVT, A VT rENa—FTry 2, MET3EEDXY ) XF
DO GLFEIR. AFEIN. BAEIN. =HE5HFF) oW, 7aLr—x—o%ic, a—Fx AT 5
WCHRRENDT 7 4L bD Python 7m> 7 hT,

o HHAABLDER Ellipsis

Python 2.x ® 23— F% Python 3.x O — FIEHT 2V —LTF, Y—RaA—FZ@EMLTEOM
AR %ZKE (traverse) 35 Z & THRHITE 3. IEABMEO RIS ZUEL £3,

2t03 IIMFHES 4 7 F VD 1ib2to3 & LTHMTE XY, BEDY - L LTOMEAZZX 2V S+
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZML T I\,

abstract base class (IREE Y 7 R) MRRIE S T R duck-lyping 2T T % D DT, hasattr() ¥

DHDT 7 =y 7 TR MBI TH o7 D WIPIZii s (Bl 21 magic methods DHE) HEITA ¥ & —
7 r—ARERTIHERRML FF, ABC I3RAE (virtual) 727 7 R2BA LT, THIIEY
TAMOLMHERLFERAD, ZNTH isinstance() X issubclass() ICFMEINET; abc TV 2 —
ADEFa2XY bESBLTLZEW, Python 121k, £ DflAAA ABC BEIEATVWET, Z
DIRIZ. (collections.abc €Y 2 —/LT) 77— XM, (numbers £ 2 —/LT) K, (io €Y 2—
JVT) APV —24, (importlib.abc E¥ 2—LT) A Y K=+ 774 Y XN —X—T7, abc &
Ta—NZHNHLTHED ABC Z21ENTE %7,

annotation (7 ./ 7—>a ) &R 77 AN BBOD RS X —2PREECHERT 2 7T, HEEIC

D type hint & LTHEDOATVWET,

O—ANEBDT ) F— a VIZETRICE T 72 ATEZEAN, 70— AEH, 75 gk, B
Bo7/7—ayidEhfhE®ET 2a—L, 75 R, BD __annotations__ FFEMICHREFENT
L\ij—o

MEEDFIAD B 2 variable annotation, function annotation, PEP 484, PEP 526 &ML T 72
W,

argument (E5[E) BEEFECHITERIC, B (23 XV Y R) IKESETT, ElBX 28EH D £
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o F—TU—R5E: BEMEOH L OBICEIBORNCHBI T2 oWz b D (f: name=) R, *x IZHil}
IEHEOHOEE LTHEXNTIE, flZIE. KD complex() DFEFFHI L TIE, 3 & 5 9% —
7 — F5lETs:

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o fIBSI: ¥—v— F5lELUA D5 H, METIBIITIEY XA+ OFFITHES ZeHBTE, $h* 12
WelF 7z iterable DBERL LTETZENTEET, HlZIEX. ROBITIX 3 & 5 3 FHAES
T3

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

FH IR OEBIC B THEIT E D —AAZRICHID HTohE g, DL TZTSHANTOV
Tid calls ZBRLTLTEE VN, VX ZRARBOVTEFFERTLDICHLW I M5 Z el
KRET, FHBENfHIe - VERICE DL THNET,

515 . FAQ @ SE518ERE I DENIAITTH? . PEP 362 25 L T FXW,

asynchronous context manager (JEFfAa > 7F X b= —T %) __aenter__() & __aexit__() XV v
FZEFKT S LT async with XNOREZEHT 247227 T3, PEP 492 TEHEAIIE
L7z

asynchronous generator (JEEHAY = 1 L — &) asynchronous generator iterator %38 3BT T, async
def TEFEI NN —F VEBUZEITOE T2 yield REFOHRTHERD £3, yield Rid async
for M—7THHATE 2MHDOW I ZENRT 2 DIMHEHEINE T,

BEFIERY = 2 L — 2B L £ 30, WRICK > Tid IEREAS T RL—2 1T L—%& 257
AN
=

BEPH D T, BERENLEERIHL»TRVWEGE, AR LD/ DICBEREFERFR L £,

JEFEHAY = 2 L — X EAEICIE. async for XX async with X7} THL avait RdH 22D
DET,

asynchronous generator iterator (JEFHAY = 1L —& 1 7L — &) asynchronous generator BHEITHER Eh
5% 7Yz FTT,

ZHE, __anext__ () XYV v FEM o THUIH XNz ZIZ awaitable A 72 =7 F ZiIBT asyn-
chronous iterator TF, Z® awaitable 7Y = 7 M, XD yield AEF TOIFFEIAY = 2L — X
BORKZFEITLE T,

yield 12 272002, ZDNMBETOEITIRE (0 — I VAR FRIRED try X) WHIZ—REIEXh
F9, __anext () TRENMhD awaitable 12Xk > T EREAIC TR L —F2 1T L —42 PERICH
MXxhi-rx, B LEERTZIELE T, PEP 492 BXU PEP 525 2B LT 77X,

asynchronous iterable (JEFRI# A 7 5 7)) async for XORTHHATEZ2 47227 + T3, HHOD
__aiter__() XY v F:5 asynchronous iterator iR X213 D ¥ A, PEP 492 THEA X
NE L7z,
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asynchronous iterator (JEFAA 7L — &) __aiter__() & __anext__ () XY v REEELLATY
=27 T, __anext__ & awaitable ¥ 7Y =7 2RI RITNIXR D £¥ A, async for &
StopAsyncIteration 4t 2 EH T2 £ T, JFEPA 7L —&D __anext__() XV v FHRT
awaitable Zf#R L £3, PEP 492 TEAINIF L,

attribute  (B1E) A 7Y =7 McBEMITI S, Py PRERIC k> THATTSREINLETT, FlRIE +
T2 b o BEMN 0 BREoTWBEE, ZOEMNZ 0.0 TSHREINE T,

awaitable (fFF¥RIEE) await N CTHEHT 2 P2 AT 27 FTF o coroutine 2>, __await__() X
VY RRDHEZFTT =2 P TT, PEP 492 22 T ZE W,

BDFL AL XK EMEE (Benevolent Dictator For Life) D& T3, Python OfE#, Guido van Rossum
DI LTI,

binary file (VN4 FV 7 7 A) bytes-like 7T TV b DiRARAABIUHEZRAANTES T7A1ILAT
IV TE, N FV T 7 ANDENE. N4 FVE—F ('rb', 'wb' or 'rb+') TH»NZT 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO X gzip.GzipFile. DA Y A X VX
‘t\\\j—o

Str ATV 2V POBABEINTELZ 77 A0FTY 27 MTOWTIR, text file BB TLZE W,

bytes-like object /N 7 7 70O kL (buffer Protocol) ¥ K— b+ LTWT, C SFEDOEKT HifiL /2
contiguous Ny 7 7 —ZHMIEATRER 4 7' = 7 b, bytes, bytearray, array.array ®. < O—fi%
f)72 memoryview F 7Y = 7 FHAZAUTHD FF, bytes-like A 7Y =2 M. 7T —XEHE. A F
V7 7 ANNDRIE V7Y MERHULREERY, N FVF—=REERT 20505 REEICHH
THEIEMNTEET,

BODPOBETEINA FVT—RELETINEDNDDET, ZOBEDO R Fa XY PTIEEL 75
AEETRER bytes-like A7V 227 M WCERLTVWET, ZEEARERANNY 77— 7Y =7 M
bytearray ¢ bytearray @ memoryview REDEENE T, F/o. OO DBRIETIIARELA
TV FADNRAF YT =& (? Hist LEAD bytes-like #7227 ) #RELET, £
bytes ¥ bytes D memoryview A 7Y =V MOEZENE T,

bytecode (N4 b 2a— F) Python ®Y —2Z 23— Fi&, Python 7127 4® CPython 4 ¥ &7V X DNEL
RBTHZNA ba—FAatary M LEhEd, N4 ba—FiE .pyc 774 0CF vy v a2 Eh,
FULZ7 7 AN _EHZETEINS2 L XX IDERIIRVET (YV—RaA=Fhro"f Fa—FADH
Eoary 4 VidEhE#shET), 20 ” PEEEE (intermediate language)” 13, &4 D4 Fa—F
WHISS 2HMEEZ FITS 2 REEYS Y TEMET 2 VWA %9, EELQERL LT, N Fa—Fi&
%72 % Python fREE~> VM THEIEST 2 Z 2=, Python VUV —RMTLEETH 3 Z 2 3AFxhTw
FE A

N ra—Foma—Eid dis EVa2a— 1 ZHDFT,
callback (a—nNy 7)) FRODZRRTHEITSND D5 e LTHE 2B

class (7 7R) 2—HF—ERA TV =7 P fT272DDT T —FTF, 77 AERIEE, ZD7
TADA VARV ALDEEET 2R v FOEREEHET,

class variable (27 7 RZEH) 7 7 A LITERESN. 7 FALNLT (DFD, 7 7ADA VARV R TR
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L) BHEINZZZHNE LTWBRETT,

coercion (BUs#i]) W URID 2 58S HEORTIITON S, H2HDA Y 22 Y ZADFIOTRIADIEERD
ZHe g, PIZR, int (3.15) RIFEE/ NSRBI BR 3 1AL 5, LA L 3+4.5 T, #5lEUZ
BUMER D (—DI3 B, — DX FE/ NS % 5 2 A0 [E URICAHAT 27213 AU TypeError
BINBET o E T, BB o720, TRNTO5IHIE. 72 A EHLAITHH->TH, HIZ 3+4.5
T < float(3)+4.5 L WH K51, Fu 7= —nFR CRICERLL 2T 8 A,

complex number (BHFEE) L<HMOENTVWBERBERZINRL 2B DT, IRTORIEE L EHROF & LT
REINF T, BERIEBHEN (-1 OFHR) ICE 2T DT, —RIEFETIR 1 e FE»rN, T
T j eFE,NE T, Python FERBUTHAAATHIE L, BEOKLZM > TWET, BEIZKRE
2§ BOTTEEET, HlZiF 3+1j TY, math Y 2 — L OEBHIREFIH T 5121, cmath % fifi
WE T, BREBOBHIE» LD BELRBYOKRETT, DEMEEZEURTIUR, RIZEWR EHEL
TLE->TLWTL & D,

context manager (I 7FAbP¥A—I %) __enter__() & __exit__() XY v FEEHRTS I LT with
XHNOBRELZEH T 247227 +TF, PEP 343 2B LT 230,

context variable (Y7 ¥ X MEH) a2V 7 F X MIKF L TRZSEZFOLE, ZHUE. H2EBDMED
BRDEFAL Yy RTREDEZAL Yy FE—ALZA ML —=YRETVET, LrErLaryTF2 MEH
T 1 DOFETAL Y RIQWLKD2Da Y7 HF R MH DR, ¥ 7 F R NEROERHRIZIASNZ
JEFEAR 2 7 DEBDBYI T, contextvars SR LTL 72X W,

contiguous  (BE#%. i) Nv 7 7 BEENIC C-8#t £7213 Fortran & TH25EIT. 2Dy 7 7 135
MLTWVWRLAREET, TaRXTAy 7 71d C @i THD Fortran #HETT, —RITOHEFITIZ,
%@gibidé“?‘){ EY L THEST 2 X5 CEHEZ N, REFLEDPHBE DR T EF THT E

ZRTD C-HfRRETITIEZ. AEV 7 FLRAMCEZRZ K S BFICIIRBEORZFORINCED 5
0)&:3(1 L. Fortran @i 2ACH CTIXBRAI DR A FORMNCEN & £ 3,

coroutine (AN—F V) AN—=F Y EF VI TN—F DI —JKNZHEATT, ¥ 7 L—F i3k oI
iR 5 AD, ok s/ mh ol Ed, al—F  iidZ okstiir s A%, Ha. F
T2 TEXT, I—F I3 async def L THEETZ T, PEP 492 22 L T2 &,

coroutine function (2N —F YBEX) coroutine A 7Y = 7 M RIRTEBTS, a1 —F VBT async def
NTHEEXN, await, async for, LU async with ¥F—V—FZEOZeHEKRET, Zhbid
PEP 492 TEAIIE L,

CPython python.org THMF XA TW3, Python 7mr 25 I > /' SFEOIEHEN 2 FEHE TS, "CPython” &
WS HEEIX, ZDFEES Jython X IronPython ¥ W\ o 7= 5%k ¥ XIS 2 HEHAE 3 A ICHIH X
nNEI,

decorator (7 2L —%&) FIOBEZ IR 3BT, %, Qurapper M TR ZAH i L CGHEAENES, 72
L — &2 O— &2 HAFNE. classmethod() ¥ staticmethod() TI,

TAL—RDOEE S VR VAT a2l —TF, XD 2 OOBBERITIEHRMICA TS DT :

def £(...):

f = staticmethod(f)

RDOR=I ki)
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(FiDR— 25 D %)

@staticmethod
def £(...):

FCHERD 2 ZRACBFELETH, HDEDEDLDNELA, 7L —RIZOWTHL I, BIBGER B
FEIVIRER ODRFFa XY FE2BRLTLIEE N,

descriptor (FRAZ VT X)) XYV v K __get__(), __set__Q, H2F __delete__() ZERLTWVWEAT
V27 TT, BB I ABUNTRZV X THE L E, BERRICL > T, FExA TV RHIR
BESIEO X E 3, @, get,set,delete DF=DIZ a.b EL Y, a DI I AFHFENTE IV =7
FOERBLETD, b BTAZ Y TR THNUEZNTND TRV TRV v RBPEUHEINET,
TRV FXOMERIZ, Python ZIRHE T2 LTHE LD ET, 2 WVWODIE, 7RIV TSR ZH,
BB XYV v P, a7 4, Z7ZAXY vy Pl #IXY v F{ ZLTA=RI 7RADZRE Vo 7%
 DERED IR0 6T,

TAZVTEZDXY v RIZBLUTFEL LI, descriptors ZZH L TL 72X W,

dictionary (##F) EED ¥ —ZEIHICT) 2 HBEH|TF, __hash__ () XV v F& __eq () XV
ERELMEBEOA TV 27 M 2F—ITTEE T, Perl Tld vy > a (hash) eI TVWET,

dictionary comprehension  (FFEHMNTIKGL) iterable NORTH 2 W —HOERZUH L T, ZOHR» 5
RBZFEFERRTa AT M EESTT, results = {n: n **x 2 for n in range(10)} ¥ 53
. F—n ZfHn *xx 2 IS 2EEZERL £ 3, comprehensions S8 L TL 720,

dictionary view (##FHE 2—) dict.keys(). dict.values(). dict.items() PR FTA TP =7 + T,
HEOHHOHNGZE 2 — 2Rt L £ 5, Thbb, HEMEEINL b a— 3Tz ML 75,
Y 2 — 2N TERR Y A MCT 212 list(dictview) ZfHH LT XV, dict-views %
ZIL TSN,

docstring 7 7R, B, EY 2 - NORHYIORTH 2 XFHNY TV TT, ZDAA — b DETRIIIE
MENETH, arv L FR2E-THAlEN, 20772, B £Y2—1D __doc__ BMELT
REFEEINET, AV bRARI a2y TEL GRE: B LTSRTE%) OT, 7Yz DR
Fa Xy b aEENLRIGITY,

duck-typing H2F 7V 27 bHELWVWA VX T2 —2A%F> TVWEPERETZ2DCA TV =7 F0Rl%E
Rznwrnrs Iy 72240 TT, bbbk, Bl A 7Y =227 bOXY v RRBIERFENZD
Hbhzzb LET, (TeADISCHRAT, 7eADXSCBITIE. ZhE 7L THS,1) 1
272 —RERIDEHRTEIT, LFELITFTHFAvENTa—RE RVE—7 1 v 7 RRELE
LTEBEErA EIEET, Xy 7 XA Y7 type() X isinstance() WX X 2 HE LT F I,
(272U, B o224y 0% MRERI SR THAETAZIHTEET, ) 2ofb b, WA
hasattr() flES EAFP 7n7 oI 7%2FHALET,

EAFP T[G8R]%2 2 2 X DFF L %355 /IDA S (easier to ask for forgiveness than permission, ~—7 1 —®
EHD ) OBETF, 2O Python TIAL bl TW3a—F 4 Y Z7RAXALTIE, WHEITEMNRF—%
BUNFETIDDEREL. ZORENE> TOEGEHNERHIEL 23, ZOBRETTFELLET
53—=T 4 VT RARANMIZ, try XB XU except XD TADZDPFRETT, ZDT77=v 7
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3. COXIREFFH/TELMEDNTVWSE LBYL AZ AL ENMRKLSDTY,

expression () AILDOELFHiX N2, —F & %D DOHEL (a piece of syntax) TT, WX 2, A&
V7o, AL BT 27X, HETPEETCHLRY, 2RI RNOEROEARENTT, o
Z < DFFELEV, Python TIEFFEOLTOHMBERIN L VI DLIITIEH D £HA, while DK
W RELTRERBRW X $HD FF, RABKTIERIXTT,

extension module (#EIREY 2 —1) C R C++ TEIPNEY 2 —T, Python ® C API ZFHL T
Python a7®a—#—a—-FeRhehLET,

f-string 'f' X 'F' DB WIEXXFHN) T I 0E fstring” 2RI, ZHUE T 4 — 7 v MEAFS
V7 7L OFMEEOZMTT, PEP 498 3 S L T EE W,

file object (7 7ANF TP }) PUDY Y —AAND T 7 4 LiERA API (read() % write() XV v K
ZRODD) ZREALTWEATI 27 M TT, 77403 TV 27 NI fERE N FEITL 5T,
FEBOT 4 R LD T 740, ZOMDEA TORA ML —=IREET AL R (FIZIX, BEEAHT,
AVREINY 77, VT v b, AT F)ANOT I LRAEZHENTEET, 774047V 27 M
file-like objects X streams & HMENF T,

T7ANE T2 MBEBRICE3IEEODEST: O NAFV—=T 714, Ny 7 7&hiz N\A
FU=T7A4), ZLTTFALT77A4IL T, /1 VX—=T7 24 A& io EY 2 — L TERINLTWV
¥9, 77 ANFT TVl 2R BHENR T AL open() B EMS Z 2 TT,

file-like object file object ¥ [AFE T,
finder (774 VX)) A YER=PEINTVWBEI 2—1D loader DEREFRITTE2A TS 27 F T,

Python 3.3 IETIE 2 D 7 7 4 X3 D $9, sys.meta_path TR I NS meta path finder
¢ . sys.path_hooks T X3 path entry finder T,

I OWTIZ PEP 302, PEP 420 B8X U PEP 451 2B L T X W,

floor division —FIL\WVNZWEEENTALD 2 BEEFRE, floor division HEETFIX // T, Iz 11 // 41%
21272, float @ true division DFER 2.756 LB £3, (-11) // 41F -2.75 & INSVAHIC AL
HLZDT -3IXKDILIFEELTLEE W, PEP 238 #&B L TL X0,

function (B MECH LENCEZRT—E#HOXD Z 2 TF, BT 0D Lo E5|8 252 e 31k %
T, FEROETRICT 2 EH T2 2 e R E T, REIEL. XV v F. function ZZMLTLZE W,

function annotation (B#(7 /7 —3 a2 ¥) BIED T X —XRREDED annotation TF,

By /) 7—>avid, @EEEEYE of-dfibhEd: FlE. ZoBEEE 2 20 int o3|
BER S e HFxh, £7 int BIORDEEZF O LIS TVE TS,

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

return a + b

BT /) 7—3 a v OXEZ function OFI TG INATVWE T,

HERED AN B % variable annotation ¥ PEP 484 &ML TL 72 & W,
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_future__ HEEHORWHIRSEMEEZREDA VX TV X THEMNIT 201707 I <hHH T
AEES 2 —NLTF,

__future__ Y 2—/L% import L TZOAEBZFMTIUX. Fi eSO TEINE 000w
DT, WOFET 7 AL FOKREICR 200D 3

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (A R—yalL 7y ay) ZhAlBEEONS Z 2 DRWVAEY ZRRT %I T S, Python
F. 2RV b, ERSEEMRE LB T 2RI —YaL s X effioThHR—YaLryay
EITOWET, IRN—YaL 7 Xid gc BV a—Leflio THRIETEXT,

generator (¥ = L — &) generator iterator %R 3BT, WEOBEBUIBI TV E T2 yield XzHio
MTEZDFT, yield i, for L —FTHEHTELD, next() BAKTHEEZ 1 o3 oWMbOHLAED
TE%, EOW U EERT2DIMEHINET,

WY 22 L —XBBERLE IS, RCL->oTRE PxRL—FATL—% 257580750 %
T, BRISNLEE®RSHS L TRVWEGE, FBLO DI HEE2 AL 5,

generator iterator (¥ =z AL —&X A 7L —X&) generator BTHERINZ A TP 7 VT,

yield O NZRFMEITIRE (RFMABSARUED try XX Z2aty) 2B L T, WEIE—RrncH
WrahExd, DxRL—FATL—2 HfHEN L&, FMILMVEZIIGL 3 (B OB T
DI NTHT LWIREED S FfAR S 2 D & IR TS),

generator expression (¥ =L —&HX) 4 7L =X %2RINTT, @O, V—TEHEERT S for
i, #ipH, Z L CTHIEATRER if M0 0WTW3 KSR T, 25 LTz g, sMllo
BRI TEZ AR L £ 9

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

generic function (¥ =%V v Z7BR) B2 20N LR Ci#Ez 5 2 BEE > o S 2 BT S, U
HLURICEDEER VI RIET 4 A8y F7ATY ML DREINET,

single dispatch, functools.singledispatch() 7L —X, PEP 443 ZZML T 72X W,
GIL  global interpreter lock BB L TL Z&E W,

global interpreter lock (7B — N Y X 7Y &y ) CPython £ ¥ X7V ZBPHAHLTWSE, —FEIZ
Python ® N4 FOd—F 27522 L vy REg—27FFTH2 2 2HET AT, 2k
D (dict R DEELRMAAAMEEL) A 7Y =7 VETADFAKT 71 2120 U TR IC RS
1272 % DT, CPython OFEENS Y TNZRDET, A VX TV 2ekEay 73522 T, vLF
Taty < ypELLUWILD AR g EHRIC, 4 V2T XefHICTLF ALy FLTE
RSN )l S

7272 L. BHED 20D WL O DILERE Y 2 —Uid, RN Y & 23R R Y DA OB WAL
3 5L EIZGIL ZERT 2 KO WCHREFENTVET, £/ [/O W% T 2358 GIL 135 IRk

297


https://www.python.org/dev/peps/pep-0443

The Python/C API, )1 —2X 3.8.20

ENET,

BRI HRHZRSALF ALy FIB LA v 27 2 (HESh S 7 =2 2fllrvhETr Yy 75 %)
DRI NE LD, — RN 7T at v FDHEEDRT =< VY ADBEN S T2OTHRIN L 8
ATLIe ZONRT7 4 —< Y ADMEZFRRL X5 &35, EEHD K DEMHITR DRI R -2
THLEZLNTVET,

hash-based pyc (Y > 2 X=X pyc 7 7 A4 V) IEMEZHFNT 272012, WIET32Y =R 7 7 4 LD RHE
BEHRATIE RNy Y 2 lE2FHT 24 Fa—-FDFX vy vy > a7 7401 TT,

hashable (/v > 2RJRE) Ny a®gE KA 7V =7 b ik, EFHAMYEDO ROy ¥ 2 fliR D
(__hash__O) XYy FRE), fiOF 727 PP TES (__eq__() XV v RBQKE) £ 7
Pzl bTT, FERANY ¥ 2FREA 7V 2 7 MIBTR U Ny & 2l R ORENDH D 7,

Ny Y ARRERA TV 2 7 PEAHEDOF —REEGDA AN L TR £ T, HEPESD T — X ME
BHNETA Y & affz o Tn2756TT,

Python DA 2 2 =X INVRHMHBIALF TS 27 NI IFLAERNY P 2R[RETT, (VR MRHED
E97R) I2a—RITNRAYTFENY T2 RARETT, (XTI N% frozenset DX S7R) 4 I2—&7
NiaYTHIE. BRIy T aRETHE L EDANY Y aA[fETT, T—F—ERDI T ADA ¥
ARVATHDZEIRATI 27 MEIT 74V b TAY T 2aA[fETT, ZNH1E3ET (HHZRWT)
FEBRESRIZIFEGTH D, Ny > 2fEHIX 1dO) kK DFESRET,

IDLE Python O#EFHHEREE (Integrated DeveLopment Environment) T3, IDLE & Python OfFHEN]
BECAICFAM S TV 2 BRI D T 4 & 4 V2T XEFE TS,

immutable (£ I 2= 7NV) BEDHEEF o7A T 27 b TT, A I2a—RTNRFTT =7 MTid, &
fli. XFH. BIOXIAREPHDET, To6DATI =7 MMEZEZ LN ER A, HOEZF
BEEIBIE,. FlBA 7027 bP2ERLBRTFNUERD ERA A 3 2a—R TR A TP b
E EED AN Y ¥ 2 @R 72 5 RN CEHEREEH 2R LT, HBEOF—2Z0HITT,

import path path based finder 7% import § % EY 2 —VEBRRT 251 (L7210 path entry) DV R b,
import 1. 2DV R MIEHE sys.path 2ORETH, H 78y F—YOHEEIB Y F =D D
__path__ BEH»SHHKE T,

importing »%EY 2—/1® Python 2— FABBIOEY 2 —1D Python a— FTHZ 2 k5123 3 0E
T3,

importer EY 2 —LAZELTO—RT2F 7T =2 b, finder & loader DEBLLTHHEA T2 b,

interactive (0fE&H) Python ICIEMGEER A X TV &HH D, XeREA & TV EDTa Y T MZANT
5 HIFRICFITEINTHIRZ R 2 2 e TE X9, python &IBHEIHELGZFITHITL TSIV,
(AYE2—FDAA YA =2 -5 Python DXNFENA Y &2 T X2 EEHTEZ20d LNERTA, )
MEEH A > 2TV 2 L WT AT 72l LTHRED, EY 2 -y F =Y DOHZHlNTAS
(help(x) ZHXTBVWTL ZIW) DICIEHICER LY — LT,

interpreted Python i34 & 7V ZEADFFETH D, a> 4 SEEOMBIZMNELET, (N ba—F
AYRATDHBTDIT, TOXFIIEIRT D, ) TTTOA YR FYRFGELIZ, Y —RA2—FD
77 ANE, FTFETARERICLTOLFTIR I Vo R LIic, BHEFTTES IR EK
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LET, A VX7V XEROZEBBIIEE., a0 4 FHROSFELD bHFE/ TNy 7DV A 7 VIdHE
WHDD, FuT LADETIEIRITENTT, WEEMN ST X0,

interpreter shutdown Python 4 ¥ Z =7V X =3 v v bRV U2 EHFEINLFIZ, £ 2= TRTOD
VT 4 INVBNEREE L R YD, TRTOMERLIZY Y — A BRI 2. Filiz 7 = — X2
ADET, 2O7 2R AN=JOALIE ZEBEFIHELET, ZARID P —ERDT X
b2 7 & —% weakref A=A Ny IREUHINZZ VBN ET, v v PRV Y7 2 —AHITHE
TENBEa— Rk, ZOBMRIETEY Y —ARTTIERELR WV (X B 2HIEFIA T3V —EY a2 —
LR warning #HETT) 72Dk & RAPMIER L 3,

AVR—TVENT vy AU T3 FEREHIZ _ _main_ TPV a2 —IRETERTWERAZY T+
DETPKT LIZZ LTI,

iterable (KIERJREA 7P =7 b) BRE—HIC 1 2F2OREZ2 A7V 227 FTF, KIEAREA TV =2
F OB, (list, str, tuple LW o Tz) 2 TOY =7 Y AMRP dict ® T 7AINF T Ik
YW 2EonDIES — 7 U AR BB WIE Sequence BREHEFEE L __diter__ () AV v K
__getitem__() XV v REFOTEDI FADA VARV ANREGENET,

RIEAIREA 7Y = 7 Mid for M —THARZOMZL D —r 2 (RF: 22 TOY—Fr YR LI,
O = Y ABITIRR L DB v D ) SR 72 BRI (zipO), map(), ...) THIATE X3, K
HATREA 7Y = 7 b RAHAAABIE iter O DFIBE LTET L, A7V =7 P T 24 7L —4%
RLET, 204 7L —2E—HOME5| I TEICHERC T, @FIKETREY 7Y = 7 bRl 5B
12iE, iterO BEMATEDA T L =R ATV 27 VEESTHRIET 2X0EIEIDHD £ A, for XTEZ
OEAEZ BEIRNTITO, — R REL QLR EER L T —T2E L TWa A 7L — X 2R L %
FTo ATL—=F =TV JxHL—2 3BELTLEZW,

iterator (A 7L —&) T—=XOWNERITEA T2 bTT A 7L —XD __next__() XV v K&
DIRUMFOH S (£ 7213 AA BB next ) ICHET) &, ADOHTOEEEZ —DFTORLET, 77—
2072725, D DIC StopIteration BIAt 2R L E T, ZORKT, A 7L —&A 7Yz
MIRETED, ZhLIBEE __next__() ZEMATD StopIteration ZEH L ET, 1 71—

RiZ, ZOATL—XAT72P 27 VEEREIRT __iter__() XYV v FEEELRIFINIZSKZVDT,
AT L =IO iterable X T 2I1ZL AL DEHFICHHATEE S, 3o 2 b & LEFABNIERD
RIBZITDE5%aA—FTT, (List DEHR) avy7F-4F 7Y =7 NI BE% iter () B A 7
T MIELRED for L—TATHS T, BB REHOA 7L —KXE2AERLET, ZhzA
FL—XRTIIBSF5L, BiEDA FTL—a Y CHABEADRALA FL—&XA 7Y 22 b ZHHC
BT, BOarT7FDES5CR->TLELET,

S I typeiter I2H D T,

key function (F—BA%) ¥ —BI%. » 2 WVWIIHERKLIZ. V— M RIEFHED 7D D% R TIFOH LT
HEA 7Y = 7 b (callable) T3, il 21X, locale.strxfrm() % F—BEICHE 21X, vor —UKED
V—brOEEFICDo 57— F—FIRLET,

Python D% < OV — Mg F —BEZITIR D EZOM SIERS 7L — b E2EH L £3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE23H D £7,

F—BREELTERVL D25 D 59, BIZIE str.lower() XV v F&KCF/INFZ KA L
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WY — b RIS F BB LTS ZeAHRET. H BV lambda r: (r[0], r[2]) © &>
7% lambda H 6 F —BBZES Z e B TE X T, £/, operator EY 2 — /LI attrgetter(),
itemgetter (), methodcaller() ¥\ 95 3 DDF -V A I 7 X 2R L TV E T, F—BIK
DIED 5 & FHWHT DA Sorting HOW TO S L TL 72X W,

keyword argument FEF|E S L T2 E W,

lambda (7 &%) HD4 > 5 4 VBT, BEDFRH S 2iIEHizhs 1 20 X 2E8AHFT,
7 LA XA EES M lambda [parameters]: expression T3,

LBYL Z2@E%fedtl (look before you leap)) OIS TS, ZDa—7 1 Y7 ZAXA VTR, HOHLPHR
RZATO N, BRINCHHRSM (pre-condition) HIEZITWE S, FAFP 7 7ua—F L KT, if
X7z TA[MDON DS DRI T T,

<ILF ALy FMEEhZBRETIE, LBYL 77 —F13 7 B27 @fE e " Ry BREOBAREELS &
BZTVRIBDHH ET, HlZIX, if key in mapping: return mappinglkeyl ¥\ 5 22— FiZ,
HEDE, HlDRL v RHBERDEIC mapping 725 key DR ML T, ZOMEEZ, v
7350 EAFP 7 /0 —F%2ffi5 Z L TRIRTE E7,

list (YA F) Python OFlAABD =TV TF, VAPEWSHATTITH, V27U R PTERZL,
D FFETE SELHI (array) LFEDH DT, ERAD7 7L R1E O(1) T,

list comprehension (VX FNEKE) ¥ —7 Y AHTDRTH 5 WIE—HOERZUH L T, ZORR1 545
YVAMERT, av7 FRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x % 2==0]1 £52&, 025 255 $TOMEKE 16 EHELEL (0x..) LEXXFINH6%25 ) X b
FERLET, if @ild4 7> 2 0 TF, if HiNR WIS, range(256) D2 TOEREMUHEINFE T,

loader £V a2 —N%R—RKFTBA 727 b, load_module() EWVWIHHZKHIDA Y v REEZEL TWRITN
B ERA, B—X=3—INC finder D HiIRENFE T, FMllk PEP 302 %. abstract base class
IZ2WTIX importlib.abc.Loader #ZM L TL 12X W,

magic method  special method @ < 72 7=FIZEFET T,

mapping (¥ vy BV ) {EEDOF—HFRKE VK- F L TWT, Mapping 5 MutableMapping @ fHHEE Y
TATHEINZAY vy FERELTWEaYy7F4 7Y =7 FTT, BlZIE dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 7% ¥ T3,

meta path finder sys.meta_path MR L TIF 5N 7% finder. meta path finder I path entry finder & B
RiZH D FTH, AW TI,

meta path finder 2352552 XY v FIZDOWTIE importlib.abc.MetaPathFinder 2SR LT 7
ISAAN

mﬁxms(Xﬁ??x)??x@??x@?o752ﬁ§@\75X%\75X@ﬁ§8\%575X®U
APEEDE T, XX TRF, ZI6 30%5[E LTRIID., 77223 HEZAVWE T, |
CAYDATY 27 MEASEIE GRIE: X X7 T 2D) 77 4+ DFELHE %%ﬁbfwiﬁngmn
DRANIZDIEH AR LDRAR T T AEERTEDHTT, IZLALDI—F —ITH->T, XX 77 RZ
2LBEDORVDBDTT, LIArL, —HDBHTIX, XX 77 F@OT LAY MehikeiitL
T, ReZRBBEET 720 u B2, ALy Re—T7WEBMLED, ﬁ7/l7b®$m%
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BEFLZD, YN b EFEETLRY. ZLOGETHHENET,
AL metaclasses ZZH L TLZE W,

method (XY v F) 7 7 AKEKOFTERSNLEE, 2077204 VA2 2AD@EEE LTHOHE A
THE. AV Y FBA VARV AFT TS =7 bRE— GBI L LTRUWMD £5 (Z0H—518LEH
self LIMHINEF), B ¥ RA SN ZRO—T BWL T XV,

method resolution order (XY v NRERIER) IREHPICHIK S 7 ADHMMNER MR I NS IEEFETT, 2.3

LD Python 4 ¥ 2 =7V XBERT 27130 X 5DFMITOWTIX The Python 2.3 Method
Resolution Order ZZR L TL 72X W0,

module (€3 2 —1) Python 21— FOMMEMNY LTIEES ATV 22 FTF, BV 2 —LZEED
Python * 7Y =7 b2 ELHAILEMEZRD 5, Y 2 —ILX importing OLFRIZ & - T Python 12
MAINENE T,

N T—2 ZBRLTLIEEWN,

module spec EY a2 —lEku— RT3 fbh s v R— FEEOERE ETHARTZEM TS, importlib.
machinery.ModuleSpec DA Y A X Y X TF,

MRO  method resolution order SR LT Z &\,

mutable (3 2—XT)N) I2a—KTNLF T2 ME 1d0) 2EZ D I BRHELEBETEE T, 1
Sa—27)) yZWL TSV,

named tuple 7 HEITEX L7 205 HFEE. XSV ERRLTOWT, 4 7 v 7 A0 ERITh LEtE
ZEoTD7 7 A TEBEROTPL I JRAISHENTVET, ZOHP T I R IIMIOEED #F -
TWbZebdHHET,

time.localtime() X os.stat() DR DEZ EZL WV D0 OMAAARIIAFIN & 2 T LTF, i
DHiZ sys.float_info TI:

>>> sys.float_info[1] # indezed access
1024

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

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

(EoBlD & 512) W D204k & X T NVFHAAARNI L o TV E T, Z DM d AN E X T
I, BHEODZ 7 AERT tuple ZMARL, HATDOT 4 — LV FEERL TERTEET, Z20X57%7
Z ZIEFEFTE VLD, collections.namedtuple() 7 77 M UBIITIER L7zDTEE S, %BHD
TER. FETEWLAHIN & X P VRHBABDHHEIR & & T AN X Y v R 28T
EREr I

namespace (FAHIZEMH]) ZEAIEME N2 HFTTT, ARTEMRIIEF L LTEESINE T, ATERICIZA
Tz bD (XYY FO) ANFIZRod DT TR, RANZRSD, REWNZbD, ZLT
HAABDSDADHD £F, HHTEMIIAHOELEZC LTI > TEY a2 R— T
%, Bl Z1XBI% builtins.open ¥ os.open() XHHTZEMTRANENTVWET, Fh YDEY 22—
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DB EREL TWEHRT 5 Z I & - THARTZERIEAHMN  RTFHEZZELE T, B2
random.seed() X itertools.islice() ¥EL . ZNFNEY 2—/L random X itertools T
HIEXNTWSE I EPHLNATT,

namespace package (BHIZEM Sy r—2) BT R r—YDar7Fe LTINS PEP 420 package
o Namespace package X8 Z 6 S WHBRBZR7-3 . __init__.py 7 7 A ARV, regular
package & B2 D £T,

module ZZHR L TL 72E W,

nested scope (AR PIN/Ra—T)IMUTERIN TV IERESIRT 2HEETT, BlRIE H2BED
OB OHFTERSN TV 56, NOBEBISMIOBEBFT LM EZSMTE X3, A X PShik
RA—=FRZT 7 4N N TCREBOSBRZTINTE, ZHORARZTELVOTHEREL TSV, B—
ANERE, BONHDOR a2 —FTERZHAEELE T, A, Za— O Z-z{fi5> e 7a—n
NARTER OEEFAEE L E T, nonlocal THMIIOZERICEZIAD E T,

new-style class (IR XA NI T R) GTERTDI IAXATY =7 MHbILTW 2K O W4H]
TF, BHEID Python D N—2 a3 YTl iRXANVT T RADAD __slots__ . T ATV T X,
__getattribute__() . 77 RAXYV v R, ZLTHMNAY v FED Python DLW\, ZHEREHEE
FHTEE L,

object (A7 =z b)IKEE (JBIERM) LERSNLBEEEN (XY v F) 2302 TOF—&, b LI,
ETD FRAEAILI SR OEMOEEY S XD &,

package (Sv 7 —) B TEY 2 —ARHRHIIY 7y r =T B3L L OHEKD module DZ & TT,
HFINZE, Ny =2 __path__ EH%E#FD Python A7 =27 b TF,

reqular package £ namespace package B L TL 72X,

parameter (fR51E) HHEITDFERT B ( AV Y F ) DERICBWTEEIZT 5 5|18 2HEL %
T RIS MEDH D 3

o MEFEEF—T—FK: B THLHIWE F—T7—F5|H 2 LTEST I TEL5|MEEELF
Fo I ZIEBLRD foo = bar D& ST, T 7 4L b DRFIHOFEETT:

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

o MEHHM: MBI TOAGZLNZGIBEIEEL T, MEFEHDGIEIE BBEROTIBOV
AMDHTENLDBRAIZ / ZBDBZ I TERTEZET, HIRIXTED posonlyl ¥ posonly?
EESERATIECR D £3:

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

o ¥F—U—FER ¥—Y-FZLoTOALEAONZFIBERELET., F—V— FEHDG K%
ERTEBEANE. BIZIELITO kw_onlyl S kw_only2 ® X 512, BABEZEDREIEY R Mz
BN EEMES I BE TR x DR T

def func(arg, *, kw_onlyl, kw_only2): ...
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o TAIERNME: (fORFIE TSR SN TEDOMES BUIZ T) (EEOEH OB B H 5 2
BNBZZERIEELET. ZOXIRIREIEIE. ITD args @ X 5 KRG IEA DRI * 2DF 3
CETERTEET:

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

o HERF—T—F: (MORGIETRICZII SNLEREDF -V — FIlEIIMAT) EEOEEKD
F—U—F5BRE5EZoN2 I REELET, 2D X5 RE5IEE. LOBID kwargs DX 51
IREIEA DR #*% DT B I TERTEET,

REIEUEZA T2 a v e HBEDIBDOEL HBIFETE, A7 aroi[icidT 7+ MEDIEETE
%9,

RE1% . FAQ @ E5[E e IR5 I BDEWIZIMTI 2? . inspect.Parameter 7 7 A, function 2
Yay, PEP 362 2ZRL T3V,

path entry path based finder 5 import § % €Y 2 —LE2ET import path £ED 1 DDGZFITT,

path entry finder sys.path_hooks IZ® % callable (D% D path entry hook) DR L7z finder TF, G %
BRIz path entry CHBEY 2 —NE BT 2 HEEH > TWET,

NRAZLY P =T 74 YEPRETZ XY v FIZOWTIE importlib.abc.PathEntryFinder %%
LTS W,

path entry hook sys.path_hook V R MNZH % callable T, FEE X7z path entry IZHBEI 2 —NL% R
DT B HEEH > TWBIEGEIT path entry finder 2B L F 3,

path based finder 77 + L+ @D meta path finder @ 1 2%, € 22—V D import path ZMEL FT,

path-like object (path-like # 7Y =2 }) 77 A LS AT 682 %KL £ T, path-like A 72 =7 M, <
A%RT str ATV 27 bR bytes A7V =7 b, F£71d os.PathLike B M a2 L 4T
P27 bDENDHTT, os.PathLike 7B FaLEHR—-—FLTWVWEAF TV 27 M os.fspath()
EMOHET LT str £720d bytes DT 7 A LT AT LRRWZEHTEE T, os.fsdecode() &
os.fsencode() X ZNEH str H B WL bytes IKRZDEMRIET2DIMHX EF, PEP 519 TE
ASNE Lz,

PEP Python Enhancement Proposal, PEP (&, Python 2 I 2 =7 4 I L THEREZRME T 2. H2 W0
Python OHHERER £ DBIERTIFICOW TR T 2RI XEHFTY, PEP &, BT DWW TOEER
HNHERR L 1B R 5 2 RE Dl (BilE) 212 2 NE T,

PEP &, HREDIRBIZH D3, 23 2 =7 4 I X 2MEREDER Y Python 1272 X N % KT
DOXENDD DR ENO#E L 72 2t 2BEKLTWET, PEP OFEZEICIZ2Ia=T s NOEE
FEEIT >, KNEREXEMTZZLOEENRDD 2T,

PEP 1 22 LT ZE W,

portion PEP 420 TEFE X4 TW %, namespace package IZBS 5. HBED 7 7 4 WD (zip 7 7 4 WITHE
HENTVWEEEDHZ) 1 DDF 4 L2 b VIS D,

positional argument (fuE51%) =5/# 2ZWLTLZZ W,
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provisional APl (B & API) 545 4 75V 0% HHERGED & FHENICHRN SN b DTT, 20 kS
BRAVRI 2 —ANORKEREF L, BETHD INTOIMEIHFEINTOERAD, a7HEE
WK TRHEE ARINIR, BRAFEIBREE (4 V272 —ADHIBRETEEND) BMTbh A X
T TOXIBREFRILRAIITONLDOTED D FHA - Z4Ud API ZHAALANIERE L X
NTVWLRERBRREPIBEE L2 ZXDOATONAET,

BE APT IZoWThH, BAEHMOL VAR TREFER LAREINTHET, MERIHIL
AT R AR IRISR R TRETT,

ORI ED, EBES A TS VIEMEERZ TS Vs — IRV A SN E Z L,
R X TELZH O NE T, 5l PEP 411 2SR LT 7Z& W,

provisional package provisional APl SR LT EE W,

Python 3000 Python 3.x U U —254 ¥ D=y 7 %—ATF, (Python 3 AEVIFROFES o - EIE S
NEHETT, ) "Py3k” 2l eddHD £,

Pythonic O FFET—MMALRE Z S TEINIza — FTIEHR . Python OFHC—INZ A 7 4 & 210>
72EZ2 )% a— KA, BlZIE, Python O—f&I% A 7 4 & LTl for XaEfoTATI7ITNLDITNT
DEZIIFE>TL—TLET, DR DEFEICIZZOAMEAZRONDT, Python IZIEATWARWA
BRODICEED Y v X —%ES5hb LI EEA:

for i in range(len(food)):

print (food[i])

ZATH L, Bz Pythonic R

for piece in food:

print(piece)

qualified name (Bffi%) EY 2 — DB — L2 aA—=T 05, ZOEY 2 — L TERINZ T A, B
XYy FAD, 7 RR” BRT Ky FAKRFLTT, PEP 3155 TERINTVWET, by TL~ULDRY
B s 7 ATlE, BEiGIEA TP =27 FOARTERLCTT:

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

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname_ _
'C.D.meth'

BV 2 NAADOBRBTHEDLNS 2, TREHE (fully qualified name) IZTXTOHRASSy Fr—I % &
2RO Ky FHKREE. HlZI1L email.mime.text ZEKL F 3
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>>> import email.mime.text
>>> email .mime.text. name _

'email.mime.text'

reference count (BAV U M) H2A 7T 27 MITHTEZHO, BRIV IB 0B E, ZD
F7T 27 MIWEINE T, ZH Y Y MIEFIX Python ® a2 — R RGN ERAD. CPython
FEOHBERERTT, sys TV a—ME, TR IV—PEEDA T =7 bOBRAY >V 2D
72D getrefcount () BIFZRMAL TV ET,

regular package 1ZFAI7Z. __init__.py 77 A LEBLT 4 L7 MU & LTD package,
namespace package BZBBLTL EE W,

__slots__ Z7S5RANTODEST. A VARV ABHOHEEBEDLNLDERLTBE, A VARV ARFER
Hfr3 22T, XEVERHWLET, ZhRXfEON27 7=y 7T, ELLIESEAPL
Uy F—72DT, s —A, FIZIEXAEVIREREL 227 7TV 5 —2aryTA VAR VAP KRE
WIFEET 2, LWVol e BRRE, FDRVOBRZ FTT,

sequence (¥ —7 Y R) BEA VT R X D2MBINLRERT 7 A% __getitem__() KA Y v F 2@
CTHR—=PL, BE%IRT __len__() XY v FEERL iterable TF, MARAHBY —F ¥ RENZ
&, list, str, tuple, bytes 2 ED3H D £7, dict I& __getitem__() & __len__() dHY¥K—FL
FID, MROBRICEBETIER {MEED immutable ¥ —% 57280, =7 Y ATRE RS~y Y
2" (mapping) £ AR EINTVWEDTERELTLIZZ W,

The collections.abc.Sequence abstract base class defines a much richer interface that goes
beyond just __getitem__() and __len__(), adding count(), index(), __contains__(), and
__reversed__(). Types that implement this expanded interface can be registered explicitly using

register().

set comprehension A compact way to process all or part of the elements in an iterable and return a set
with the results. results = {c for ¢ in 'abracadabra' if c not in 'abc'} generates the

set of strings {'r', 'd'}. See comprehensions.
single dispatch  generic function ®—fETHREIZ—DODFIBOENC X DB IRENF T,

sice (RF4R) —MIC S—F VR O—HEGBF TSI 22 by A4 AL, WEER [ THA SNLH
BoBoficanyzEL ZeTESNET, BIZIL, variable_name[1:3:5] T3, MAFEIMN (FF)
LI slice A7 =2 FEWNETHHL TWE T,

special method (kX Y v V) & 2NTKEDERIE, HIZIXNNEZ T % 72012 Python 2 HHEEITIFOH &
NBEAVY K, ZOFEDXY v Rk, XYy FHDBRAIERRIIT VX —Ra7 2 O8O0 TWE
o RERX Y v FIZDWTIE specialnames TR INTWE T,

statement (%) SCEAA — b (T— KO” 70 v 27) ICFAIRAELETE, S 50 hF— v — Kb MR
NZ2HDODELLNTT, BEICIZ if. while, for 3D D £,

text encoding L=a— FXFH|rzLT>a—-RFF23a—-7v /T3,

text file (7FZXA L7 740) str A7V 27 M eRiAEETED file object T, LIXLIE, 7FA L7 7
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A VZEBRTAAL MEFADO T — XA MV =227 278 AL, THFASIY =T« 27 2 HFINAT
WET, 7F¥RA M7 74 1DHIE, sys.stdin, sys.stdout, io.Stringld 4 Y AKX YRR ETF
AFE=F ("r'or 'w') THWRZT 74 LTI,

bytes-like 7T Tk BFHAEBEETEDZ 77 ANAT IO 27 MiZOWVWTWEK, NAFUT71IL &5
LT IZE W,

triple-quoted string (=827 # — FXFS) 3 0DEE L7227 +— PElE (V) T RAr 7 4 — () THE

type

N7XFH, BHD (—HE) 74— P XFINHANTREATE 2 XFINTEVEH D FRAD, Koh
DOHHTEHATT, 1 222200 L/l +— MIBEELZ RS —FMLICEL LN TEET L. 1T
T (\) 2HDLRL COEBITICERD 2 2D TELZDT, FFaXyi—ya ryXFhEHEL
IR IR T F,

(B Python #7927 VORI A T 2 7 v BED LSRR D ZRDET, HHWELF T b

W ZFf > TWET, A7 27 bOBIX __class__ BHET7 272 AL%D, type(obj) THUFL /-
hHRET,

type alias (A V7 R) RO T, BEZHENFITRALTERL £355

M4y 7R3 Ber b 2HMLT 2DICHEHTTY, HlZIE:

from typing import List, Tuple

def remove_gray_shades(
colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:

pass

ZHERDEIICEDFHEAPT S TEEZI:

from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades(colors: List[Color]) -> List[Color]:

pass

HEEEDFIHD D % typing & PEP 484 2SR L TL X0,

type hint (e > ) Z8. 7 7A@, BBD AT X —Z2RDEDIRFE N BI248E T % annotation

T

e v MERZATIZR K Python TIHRHITIED D FRHAD, VMY — LIt o TEHTH D,
IDE ®a— RFisee V77 720 7 OFFITHD £5,

ra—NLVER 77 AEME BT -2 ZEHTHRVWBIODOH L Y M typing.
get_type_hints() THUFTZ %7,

HEREDFADI D % typing & PEP 484 ZZHL T2\,

universal newlines 7* X F X b VU — ADBRED—2T, UFDITRTEZITRE I L 9 Unix OITAR

HE "\n'. Windows OE '\r\n'. H\» Macintosh DHE '\r's FHEIIOWTEHL L 1Z. PEP
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278 ¥ PEP 3116 . X 5IZ bytes.splitlines() SR L T ZE W,
variable annotation (E7 /7 —>ay) ZRBH 2 WVIET7 7 AE D annotation o

ZRDHHNE 7 7 AREICERZH 728 23, AARTRERTT:

class C:

field: 'annotation'

BT 77— a iZ@ER BEEYE ODZEONET: fIZE ZOZEKIT int DEZIS Z &
I TVET:

count: int = 0

7 ) T— a YOI DWW T annassign ST L TWE T,
Z DREREIC DO W TR L TW 5 function annotation, PEP 484, PEP 526 ZZH L TL 72X\,

virtual environment (RABERIR) WHFAMNICYI D BEX N2 EITEE TS, 2k D) Python 2—¥ & 77V
r—a BRI AT LA ETEIWTWA MO Python 77V r— a YOXRENZTHT 5 Z 2 7L
Python v 7 —Y D4 ¥ 2 h—L L EFRITS 2 EATEFT,

venv ZZHAL TL 72X W,

virtual machine (REE=> V) BRCY 7 MY 2 7LD ERI Nz Y ¥ a—&, Python D~ >~
B N ba—=Fay L SRl N RO—F 2FETLET,

Zen of Python (Python ®1&D ) Python Z#E LAIH T 2 L TOEX 272 %, Python OLGHEAI L H¥%
Y2 MZLdDTT, WigE 71> 7 b T 7import this” ¥ 322 2DV R ETMDE T,
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CORFaAXYMIOWVT

ZDORF2RXAY I, Python DR Fa Xy b 2FELREANE L TEONL FXFa Xy s Takyyo
Sphinx ZH|fH LT, reStructuredText B DY — 2 5L XNE LT,

FFaxXx>beZzoy — L #HoOBRIZ, Python B L FRRIZEEICRI VT4 7TOEHNTT, b LHREN
BEALZWAES, PO L3I FTHUT X WAIZDOWT reporting-bugs R—I % ZE RE W, HTLWLWEKRT VT 4
FIEVOTHEGNTY! GRIE: HAZEROMEIZOWTIX, GitHub £ ® Issue Tracker THiE 2 BE WL
i‘j—o)
EPNIRRT R

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FOIERET, FFaX v D%

CEEXEF L
e Docutils B Y =2 b. reStructuredText ¥ docutils V—1t v b ZEMRL E L=,

e Fredrik Lundh @ Alternative Python Reference 7B =27 b5 Sphinx 32 D74 T 7 %15 %
L7z,

B.1 Python RF¥aX> + BEfE

%< DF 4 M Python §if. Python H#Z 4 751U Z LT Python F¥axX>7—a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEANCTIEH D ETHBVY X b
7y 7L THHET,

Python 2 2 2 =7 4 25 DERBE L BRI ZDORBEL LV R Fa X v 7—yayidEFhEEA
Tl -HhHHLS!
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BRr>1t>2X

C.1 Python DFESE

Python (& 1990 DA, * F ~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZHd) T Guido van Rossum I & 5T ABC &I N 2 SiEOBMSEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWEF2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido I &KET 7 =Y =7 ML X + >i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ Zi) T Python OBFEICHED D, W D2hrDNN=Jar %2 VY —-RALE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 4 1% BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FH4E 10 H. PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH8) 1Y ¥ L7z, Z LT 2001 4, Python B3 25N ELIRE T 272D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ Z#) 23256 EIFE L7z,
Z D ¥ % Zope Corporation 1 PSF OFB&BICkED £ L7,

Python OV V) —R@3ETH -V V- (=72 YV —RDERKRIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERANCAT, T —HZRUIZL A YD Python VY —2R1& GPL H#IZRo TV d; &
VY —ZARDVTUIFRICKEDTHD £,

D=2 R—2 )23 HEF) GPL Hi%
09.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.52 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.04+1.6.1 | 2001 PSF no
2.0.1 2.04+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DI 2.1.1 2001-BifE | PSF yes
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FMR: TGPL Ay 25 ERBIE, Python 78 GPL TEHHAZNTWR 2 WHEKTIEH D ¥ A, Python
DIA4 LY RAFET, GPL 2iEW, BELEANA—Y a VERMATIBICEREL2 A -T2V — 21T LT
PEVERA, GPL HE:E DS A4 v ZADRTIE, GPL TY VU —XEZNTWBflidY 7 hY =7 & Python %
MHAeEbLELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDV V—RZARICL T L E 0B DRI VT 4 TDARIATEHL F75,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSF License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed

under the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code
falling under that license. See Licenses and Acknowledgements for Incorporated Software for an incom-

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.20

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.8.20 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.8.20 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.8.20 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.8.20 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python

3.8.20.

4. PSF is making Python 3.8.20 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
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.8.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.20

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.20, 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.

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 3.8.20, Licensee agrees

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

C.2.2 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 DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. 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.
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(FiDR— 25 D %)

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

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

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

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

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

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

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

conditions of this License Agreement.

C.2.4 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 REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.20 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

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

C.3 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.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/
~m-mat/MT/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,
A1l 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
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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.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7vyhk

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 list of conditions and the following disclaimer.

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

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
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SUCH DAMAGE.

C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

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

permission.

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

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l 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 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
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ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace 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 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l 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
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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.3.7 XML Remote Procedure Calls

The xmlrpc.client 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 conditioms:

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

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEATHET:

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.3.9 Select kqueue

select Y 2 —E kqueue £ Y Z— 7 2 — A OWTDROEHNEEATOET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

documentation and/or other materials provided with the distribution.

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

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

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

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24

algorithm. It contains the following note:

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

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

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

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

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

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to
and from strings, is derived from the file of the same name by David M. Gay, currently available from
http://www.netlib.org/fp/. The original file, as retrieved on March 16, 2009, contains the following

copyright and licensing notice:

[k ok sk ok Kok ook ok oK ok oK ok oK ok oK ok o oK oK ok oK oK K ok o oK o K ok o oK oK ok o oK o K ok K oK oK ok o oK oK ok oK o oK ok oK

The author of this software is David M. Gay.

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

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

purpose without fee is hereby granted, provided that this entire notice

is included in all copies of any software which is or includes a copy
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or modification of this software and in all copies of the supporting
documentation for such software.

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

L R S R R

ok ok K K 3 ok oK oK K 3 oK oK oK K o ok ok oK K o ok ok oK K 3 ok ok K K ok ok K K oK ok oK K K K ok ok Kk ok ok Kk ok ok Kk sk ok ok ok k ok /

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made
available by the operating system. Additionally, the Windows and Mac OS X installers for Python may
include a copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in
* the documentation and/or other materials provided with the
* distribution.

* 3. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

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

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

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following
* acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~“AS IS'' AND ANY

* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR

* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

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

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in
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* the code are not to be removed.

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

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

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

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

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~~AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

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

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/
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C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

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

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi

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

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
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WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the

system is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc T L TW2 /Ny ¥ a7 — 7L DEE
&, cfuhash 7B 27 P Db DICESEET:

Copyright (c) 2005 Don Owens
A1l rights reserved.

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

are met:

* Redistributions of source code must retain the above copyright

RDOR=I ki)
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notice, this list of conditions and the following disclaimer.

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

with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

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

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec:

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

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

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

(RDOR=1ZFE )
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from
the W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause
BSD license:

Copyright (¢) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted

provided that the following conditions are met:

o Redistributions of works must retain the original copyright notice, this list of conditions and

the following disclaimer.

o Redistributions in binary form must reproduce the original copyright notice, this list of condi-
tions and the following disclaimer in the documentation and/or other materials provided with

the distribution.

e Neither the name of the W3C nor the names of its contributors may be used to endorse or

promote products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIM-
ITED 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 LIM-
ITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA,
OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THE-
ORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUD-
ING 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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PyUnicode_MAX_CHAR_VALUE (C ®%#0), 115
PyUnicode_New (C DE%), 118

PyUnicode_READ (C DME%), 115
PyUnicode_READ_CHAR (C D), 115
PyUnicode_ReadChar (C DBA%), 121
PyUnicode_READY (C MDBI%), 114
PyUnicode_Replace (C D), 137
PyUnicode_RichCompare (C MDEE%K), 137
PyUnicode_Split (C D), 136
PyUnicode_Splitlines (C M), 136
PyUnicode_Substring (C D), 121
PyUnicode_Tailmatch (C D), 136
PyUnicode_TransformDecimalToASCII (C D), 122
PyUnicode_Translate (C DEEK), 134
PyUnicode_TranslateCharmap (C DE#), 135
PyUnicode_Type (C DZEH), 114
PyUnicode_WCHAR_KIND (C ®<#0), 114
PyUnicode_WRITE (C M%), 115
PyUnicode_WriteChar (C DE#), 121
PyUnicodeDecodeError_Create (C D), 36
PyUnicodeDecodeError_GetEncoding (C D), 37
PyUnicodeDecodeError_GetEnd (C DEEE), 37
PyUnicodeDecodeError_GetObject (C M), 37
PyUnicodeDecodeError_GetReason (C D), 37
PyUnicodeDecodeError_GetStart (C D), 37
PyUnicodeDecodeError_SetEnd (C D), 37
PyUnicodeDecodeError_SetReason (C MEH), 38
PyUnicodeDecodeError_SetStart (C D), 37
PyUnicodeEncodeError_Create (C DE%), 36
PyUnicodeEncodeError_GetEncoding (C DBEEK), 37
PyUnicodeEncodeError_GetEnd (C MEEH), 37
PyUnicodeEncodeError_GetObject (C D), 37
PyUnicodeEncodeError_GetReason (C DEH), 37
PyUnicodeEncodeError_GetStart (C M%), 37
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PyUnicodeEncodeError_SetEnd (C D), 37
PyUnicodeEncodeError_SetReason (C MDEH), 38
PyUnicodeEncodeError_SetStart (C D), 37
PyUnicodeObject (C dFT—4HE), 113
PyUnicodeTranslateError_Create (C DB#), 37
PyUnicodeTranslateError_GetEnd (C D), 37

PyUnicodeTranslateError_GetObject (C DBEE%), 37
PyUnicodeTranslateError_GetReason (C DBEA%), 37
PyUnicodeTranslateError_GetStart (C D), 37

PyUnicodeTranslateError_SetEnd (C DBH), 37

PyUnicodeTranslateError_SetReason (C MEHN), 38
PyUnicodeTranslateError_SetStart (C D), 37

PyVarObject (C OT—4AE), 236
PyVarObject_HEAD_INIT (C ®<%0), 237
PyVarObject.ob_size (C DA VNEH), 250
PyVectorcall_Call (C ME#), 253
PyVectorcall NARGS (C D), 76
PyWeakref_Check (C D), 167
PyWeakref_CheckProxy (C DBA%K), 167
PyWeakref_CheckRef (C DEH), 167
PyWeakref_GET_OBJECT (C DBI), 168
PyWeakref_GetObject (C D), 168
PyWeakref_NewProxy (C DE¥), 167
PyWeakref_NewRef (C D), 167
PyWideStringList (C @7 —4H&), 206
PyWideStringList_Append (C DREEH), 206
PyWideStringList_Insert (C DEEH), 206
PyWideStringList.items (C DXV NEH), 207
PyWideStringList.length (C DX /NEH), 207
PyWrapper_New (C D), 164

Q

qualified name, 304

R

realloc(), 225
reference count, 305
regular package, 305
releasebufferproc (C OF—4E), 281
repr

HHAHEBE, 73, 255
reprfunc (C OF—%H), 281
richempfunc (C OF—4E), 281

S

sdterr

stdin stdout, 184
search

path, module, 13, 183, 186
sequence, 305

ATz Uk, 108
set

AT Ok, 147
set comprehension, 305
set_all(), 9
setattrfunc (C OF7—4E), 281
setattrofunc (C OF—4 &), 281
setswitchinterval() (in module sys), 188
SIGINT, 35
signal

T2 a-), 35
single dispatch, 305
SIZE_MAX, 104
slice, 305
special

method, 305
special method, 305
ssizeargfunc (C D7 —4E), 281
ssizeobjargproc (C DF—4&) 281
statement, 305
staticmethod

HAHIAHEEE, 239
stderr (in module sys), 196
stdin
stdout sdterr, 184
stdin (in module sys), 196
stdout
sdterr, stdin, 184
stdout (in module sys), 196
strerror(), 29
string
PyObject_Str (C function), 73
sum_list(), 10
sum_sequence (), 10, 12
sys
EYa—)L, 13, 183, 196
SystemError (built-in exception), 156

T

ternaryfunc (C D7 —%%), 281
text encoding, 305
text file, 305
traverseproc (C DT —42H), 286
triple-quoted string, 306
tuple
FIS Uk, 138
fHAHAHBIH, 84, 143
type, 306
FISxU Lk, 6,97
$EFHAHEIM, 77
type alias, 306
type hint, 306

U

ULONG_MAX, 104
unaryfunc (C D7 —428), 281
universal newlines, 306

\Y

variable annotation, 307
vectorcallfunc (C OF—4E), 280
version (in module sys), 186, 187
virtual environment, 307
virtual machine, 307

visitproc (C OF—%H), 286

VA

Zen of Python, 307

346

5|



	はじめに
	コーディング基準
	インクルードファイル
	便利なマクロ
	オブジェクト、型および参照カウント
	例外
	Python の埋め込み
	デバッグ版ビルド (Debugging Builds)

	安定 ABI (Stable Appliction Binary Interface)
	超高水準レイヤ
	参照カウント
	例外処理
	出力とクリア
	例外の送出
	警告
	エラーインジケータの問い合わせ
	シグナルハンドリング
	例外クラス
	例外オブジェクト
	Unicode 例外オブジェクト
	再帰の管理
	標準例外
	標準警告カテゴリ

	ユーティリティ
	オペレーティングシステム関連のユーティリティ
	システム関数
	プロセス制御
	モジュールのインポート
	データ整列化 (data marshalling) のサポート
	引数の解釈と値の構築
	文字列の変換と書式化
	リフレクション
	codec レジストリとサポート関数

	抽象オブジェクトレイヤ (abstract objects layer)
	オブジェクトプロトコル (object protocol)
	数値型プロトコル (number protocol)
	シーケンス型プロトコル (sequence protocol)
	マップ型プロトコル (mapping protocol)
	イテレータプロトコル (iterator protocol)
	バッファプロトコル (buffer Protocol)
	古いバッファプロトコル

	具象オブジェクト (concrete object) レイヤ
	基本オブジェクト (fundamental object)
	数値型オブジェクト (numeric object)
	シーケンスオブジェクト (sequence object)
	Container オブジェクト
	Function オブジェクト
	その他のオブジェクト

	初期化 (initialization)、終了処理 (finalization)、スレッド
	Python 初期化以前
	グローバルな設定変数
	インタープリタの初期化と終了処理
	プロセスワイドのパラメータ
	スレッド状態 (thread state) とグローバルインタプリタロック (global interpreter lock)
	サブインタプリタサポート
	非同期通知
	プロファイルとトレース (profiling and tracing)
	高度なデバッガサポート (advanced debugger support)
	スレッドローカルストレージのサポート

	Python 初期化設定
	PyWideStringList
	PyStatus
	PyPreConfig
	Preinitialization with PyPreConfig
	PyConfig
	Initialization with PyConfig
	Isolated Configuration
	Python Configuration
	Path Configuration
	Py_RunMain()
	Multi-Phase Initialization Private Provisional API

	メモリ管理
	概要
	生メモリインタフェース
	メモリインタフェース
	オブジェクトアロケータ
	Default Memory Allocators
	メモリアロケータをカスタマイズする
	pymalloc アロケータ
	tracemalloc C API
	使用例

	オブジェクト実装サポート (object implementation support)
	オブジェクトをヒープ上にメモリ確保する
	共通のオブジェクト構造体 (common object structure)
	型オブジェクト
	数値オブジェクト構造体
	マップオブジェクト構造体
	シーケンスオブジェクト構造体
	バッファオブジェクト構造体 (buffer object structure)
	async オブジェクト構造体
	Slot Type typedefs
	使用例
	循環参照ガベージコレクションをサポートする

	API と ABI のバージョニング
	用語集
	このドキュメントについて
	Pythonドキュメント 貢献者

	歴史とライセンス
	Python の歴史
	Terms and conditions for accessing or otherwise using Python
	Licenses and Acknowledgements for Incorporated Software

	Copyright
	索引
	索引

