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D=2 7 VT HBREY 2 —2EFH WD Python 4 Y XSV X% 7 TV r—a VITHDIAALD L
720 C/CH++ TarI<BRATE 2 AP IZDWVWTHRTWVWE T, extending-index {FIREY 2 — L% FE
CBED—REVRRE D T2 IOV TEB L TWE A, API OFFMll ZF TREA L TWARWDT, TOFF a2 X

Y EMFGIEITRD T,







ONE

L ®HIC

Python 7 7V —>arrur <A &7 = — X (Application Programmer’s Interface, API) 1%,
Python 4 ¥ & 7V RIZIT BHEAZLANATD7 72 ZAFEE C C++ 0 7a <Mt L TnE g,
2D APLIZ#EE C++ »H AU LI CHHTE 2D TTH, f@RRFESRHAITT 7912 Python/C
API 40 6 TWE T, IRAMNICHERZ S —ODHIA S, Python/C API BHIWHNE T, B3
ERBERD HRERES 2 —I)b (eatension module) . F72bH5 Python 4 ¥ &7V X2Hiiks 2 C TEPNL
EY 2 xBTS, WS HWNTT, HIE. KOKHERT? 7Y r—> a3 AT Python ZHKER
(component) & LTHIHFT 2 L WS HNTS; 20727 =y 7id. —INIZIEZT 7Y 7 —2 a3 D Python
DHDIAA (embedding) LWFNE T,

EBRE Y 2 — VORI LD 2 D R T W at 2T, ” F5[#E (cookbook)” A7 7 —FT5 % %
HTEFd, (FE2P2BREZTHILL TNV —Ld WL 2o0dbb T, —H, o7V r—>ar
AD Python OM&HAAIX, Python 23TETHSEWRHEL SITONTE L L=, IKREY 2 —LOIERK
IR B & iR T T,

%< @ API B#1. Python OHEDIAATH 20ILRTH 20 ICElHLSITHIIBFT; WA, Python %
HOIAATVWRIELAEDT V= a i, FRICEEOIREY 2 — L IS 20BN EL ZZ 21T
BTL & 5556, Python ZFEEICT PV r— a VICHDIAATASHNIEREY 2 — L OEEHITFEL
{BoTBLDEFLIWEZLEWET,

1.1 J—70 >V J8%

CPython IZ&®H 2% C a— FEFWTWBEHAIEZ, PEP 7 OF A4 Fo 4 v e BEEICELRITNUL BD FE
Ao ZDHTARITALE, a¥ P YEa— MRRD Python D= 2 VICHEFRELEHAINE T, BHOD
Y= FR=T 4 —DEI 2—LTlE. ZNZ2WVOH Python IZa Y MY B2 — 35205 D TRIFIUI. 20O
BEEWESREIDD $H A,


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

Python/C API %5 720 1c 0Bk, BIEL. BB X~ 0 DR TOEREA ¥ 7V — FT512iE. LLFOAT:

#define PY_SSIZE_T_CLEAN
#include <Python.h>

Y —RAa—RICEALET, ZOT2ERT 52, fHlEA v X <stdio.h>, <string.h>, <errno.h>,
<limits.h>, <assert.h>, <stdlib.h> % (FIHTE4U) 1 > 2L —FLE T,

AMR: Python &, AT AR KXo TUIMEEANY XOERICHE T2 X5 7) Faty B ERZT-o TS
DT, Python.h ZWVWINDEFHEAY XL D JHENCA V71— F HRIEAEDFHEA

Python.h %A ¥ Z)L— R¥ BHIC, #IC PY_SSIZE_T_CLEAN #EHKT 2 Z e BRI NE T, Zo~vrnm
DFFFNTOVWTIE I DEREMEDIEBE 2B L TLEZE W,

Python.h TEHEXN TS, T—Fhb L 3HATET (Pythonh 254 ¥ 7 l— K LT3 EEHEA v D%,
ANERR = £ 37) wid, BEECFS| Py £721F _Py DM X EF, _Py T E 254HNE Python FEZETHEMER 3
572D DHHTT, JHREY 2 —LOEFIIE o TER D E/ A, BEEERD X Y NITIE TR AOEE XTI
HHEHA

AR: API 02 —Hid, Py ¥ Py TIHHE 2 HHTZERT 32— FEMEMNCEVTIERD F8A, Bhoa—
FaHLAZEELZ B0, f2RD Python D N—Y a Y TRILAFIPEREIN T, 2—FDFEWNW/a—-roD
Rt ZfES < T BATREMDI D D £5

ANy X7 7 A EIFEE Python ¥ HigfA Y XA =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 7239 X ZIZHIG L. version 1& '%d.%d" % sys.
version_info[:2] IZXGL %3, Windows Tld, ~v Xid prefiz/include WCEDPNE T, prefix {FA4
VAP=FIHELIA VAL =ALT 4 LI FYTT,

Ny REA I N—FFT 22, BNy XDA-LT4 L2 Y (leDT 4 L2 ) OEERI) 2, 2
VRATGWAVIN=RIT 7 ANERRT Z2/DDRICANET, BT 4 L7 MY —F RRITANT,
#include <pythonX.Y/Python.h> D LS LTE BOFEREA ; prefix ND T T v + 74— AIRF LR
WAy X3, exec_prefix 2677 v b7 4 — LMRFONY XEA V7N —FLTWADT, ZD X5 Ltk
EEITSLEBDTZ7 9 b7+ —LTOULFHTERSLD 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 F1EIBLBHIC
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1.3 EFa<o0

Python O~y X =7 7 A MIZIFERR < 7 0P WL OPERSINTVET, ZLD~rvld,. 2RI
D 25 (BRI, Py_RETURN_NONE) O WZERDBDHD £3, DBy Ebhrizdstio~rno
BFINHEDANY X—=T7 7 A MITEBINTVET, LU, TITRR/IFNBEINTVWS LIFED ¥ A,

Py_UNREACHABLE ()
Use this when you have a code path that cannot be reached by design. For example, in the
default: clause in a switch statement for which all possible values are covered in case statements.

Use this in places where you might be tempted to put an assert(0) or abort() call.

In release mode, the macro helps the compiler to optimize the code, and avoids a warning about
unreachable code. For example, the macro is implemented with __builtin_unreachable() on

GCC in release mode.

A use for Py_UNREACHABLE() is following a call a function that never returns but that is not
declared _Py_NO_RETURN.

If a code path is very unlikely code but can be reached under exceptional case, this macro must
not be used. For example, under low memory condition or if a system call returns a value out of
the expected range. In this case, it’s better to report the error to the caller. If the error cannot

be reported to caller, Py_FatalError() can be used.
N—a ¥ 3.7 TE.

Py_ABS (x)
x OMOHMEZIR L £,

N—a v 3.3 TEM.

Py_MIN(x, y)
Xty ORMAREL T,

N—3 g v 3.3 TEM.

Py_MAX(X, y)
x ¥y DRAMEZERLET,

N— g v 3.3 TEM.

Py_STRINGIFY (x)
x % C XFHNEHLE T, Hlx12, Py_STRINGIFY(123) & "123" #KEL 3,

N— g v 3.4 TEM.

Py_MEMBER_SIZE(type, member)
(type) MEARD member DY 4 X% NA FHEATRL 3,

N—3 g v 3.6 TEM.

1.3. Erlz<o0O 5
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Py_CHARMASK (¢)
SIS, 128, 127] H B W [0, 255] DHIPHOEI TR IR D $HA, 2O~ 7 nld {5
BLXF RZFvy AL c BRELET,

Py_GETENV (s)
getenv(s) WK TWVWEFTH a~vryFI74 T -EFEILEHEE (ODFD
Py_IgnoreEnvironmentFlag A%E I N7z E) NULL iR L £9,

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— g v 3.4 TEM.

Py_DEPRECATED (version)

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

VN7 i=E7 0 N | G

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

N—gr 3.8 TEHE: MSVC #R— kpvEMmEnE Lz,

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.

VRN A=E A PN e

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

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

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.

IV N7 i= 570 N | G

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

RDOR=I 1% L)
6 £ 1E RCHIC
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(FiDR— 25 D %)

{NULL, NULL}

};

1.4 T2z k. BELUERAVVH

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
objects; since these must never be deallocated, they are typically static PyTypeObject objects.

2T Python #+ 7Y =2 MZIE (Python BBAIT S &) B (type) L BWA T >+ (reference count) 3%
DET, HBA TV 27 VORIZ, 20TV 27 MR OBEOA TV =7 M (FIZITEE, VA, 32—
PEEBE, Y, Z2OMBEITOWTIE types THALTVWET) ZELE T, K<ALATVAEIZDON
TiE. FASZOBFHELT, 2437227 FBZOHHE S pFARLNET; fil 21X, PyList_Check(a)
i, a TRENZATI =7 b Python VA MDD X (02D ZIZRY) BEEHZIERL EF,

1.4.1 BlRAhY >V &

SHOFERIAERD (LIELIRIFERRONL) XV S A X L2FELRWOT, SRA T > MIEEZY
R, ZRATVYME, H2AT7Y 27 MR U TBRZT - TV HEFD 202 -A 5HTT,
ZRZToTWBEGLd. HOA T2 b THolh, Fr—r\7 (HDWVIEEHNIZ) C B TH -7
D, oD CEBNCH 20— INBERZ 7D LET, $264 7Y =27 bOBRAY > ML RITK
2, FOX TV VAIBRENET, 24TV 27 MDA T =7 FADOSIRB A o TR,
DAT =27 VOBRAT Y VT IVRX Y FENET, 77 UVAY PORE, oA 7Y =7 oSSy
YEMRERIZRLE, FEEZDOF T =7 PRI NDG, Lot BEICLREEET, (EOFTHR
AV HWEZRLHSA 7Y 227 MZOWTHER D D £77; BUR T, MRKRIE 7 MdH LW T, )

ZMH T v ME BRI ZR D S THRIES N E T, B DOHILETIE. Py_INCREF() X7 A TATY =0
FDOBEE 1 L7 VYR U, Py DECREF() <27 R T 1527 VUX>YLET, Py DECREF() <27 13,
incref X h d R D EMHETT, WS DX, Py_DECREF 27 nidZEA v Y v BAE¥RIZkolzhE S hE
FART, BRoHAWREBATY =27 F DX EV MBI (deallocator) ZFFNH S R FAUTR SRV 5T,
XEV BRI, ATV 27 P ORERERL TV AMERNICH 2B~ DKRA > &2 TF, REFDXE
U fRBEENE. ZORIBEEL 7Y =27 b (compound object) BITH 2HEIIE. A7V 27 PANOMDF
T2 PINTEBRATV Y T I7IUXY I T LK EAD L BIT, ZOMDBERT 7 4 F 574 X
(finalize) LEHEZFITLE T, BRIV Y DA —NTO—FT 223 HDEEA; EWVIDDH, KX EY 22
ICIE. (sizeof (Py_ssize_t) >= sizeof (voidx) YARELHGE) PR dBRA Y >+ DREIME
OBy MIERILIZTDOXEY LOMEDNHZ05HTT, EoT. ZRAIVY MDA 7 U X v MIHH
RIEICRD 5,

14, #7207 BELUEBRAYVH 7
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FTI 2 PADERA VEB Ao TVER—HNBRERETIIOWT, 7727 VOBRAY Y M 2nd A
YIZVRXAYRLRINUIRLRVWDITIES D €A, HimbLld, A 7027 v0BBAV Y MEI A7V
Z FfEURTEBDER SN 212 1 R I, ZOE-MB R a—Tr ol TTo2BIC 1 s S
To L2LZDEE, ZOoD0BIEIEZAEWVIHK T2 DT, HRINCSEI Y Y MEZLLEHA, BRIV
FEFESBEOERLIF, FREOMLLOEBNA TV 27 bEIELTVIHEEA 7Y 227 b F 7R — b
ENBVEICTEILEHNET, A7V =27 MIRHL T, =2 THHOSZRMBPITOITWT, 2O
FRHEDZEBEFELHEMREN2DR L, ZRAIY Y M2 —RICESITHREED D FHA, SRV ME
EDRBEENTEER D IS 2 EELF/ME 21X, Python 2 5MUH S AIEREY 2 —LAD C BHICA T
VxRS LTETEETT, MUHLA =X 21&, MUHLOMETO5IEICH T 2 S % HiE L
£,

LoLE2s, X<{M2EbE LT, H2A 7=z 2V A M2oB &I, BRIV IEA VI X
YIFEFTRLELLAMoTEL VS0 H N EF, MOBIERAT T 27 b2V A MRLEREAELTLE W,
STV IRT VA PEINTT 7RI —FPEINTLES ZEDEIONE T, RBIBERELRDIX, o
e EEZ S ICAZLBED. FRo@EE5 | SR 35500 Python 2— FEHFH LLrREBEVEWNS
¥ C7F; Py DECREF() 762 —HPANHIHZRE 2 X570 — FRADRTFEET 2720, 1T ALETOREN
BIEMICERZZSZ Ik 5,

REWZBRAY ¥ PS5 7 o —Fid. WHOEME (BIEH 2 PyObject _, PyNumber_, PySequence_,
B XU PyMapping_ TIHE A2BE) OFHATT, ZOODBEIEICEVELRE2A TV 27 OSBRI Y >~
A Y URXYPLET, 2—FIIIREDEIREICKR 725 Py DECREF() ZRMRBIPERINTVET,
LRV, TRRZOFBEIFIHLTL &,

BRAT Y ~OFH

Python/C API O&BEEICBITI 2SR AV > M DIRZ VL, ST 21213, BROFBIE (ownership of
references) £ WD FHETH FLFHATE E T, ITAMHIISRICHT2HDT, A7V 227 MIXT2HDTIE
HHOFREA (A7Y =7 MEHIZHFASNT, BIHEINLTWET), 2 "ZROMA” &, ZOZE»
BT { 725 72T Py DECREF ZWFOHTRENZHS Z e 2EBKRL $ 3, TAMEIRETE, Hda—
FRZBIC L > THEHEZBRZ 2. SEIEZDa— ROESRPNBER L 1o 7RISR Py_DECREF() %
Py_XDECREF() ZWEUH LT, BADV &% 1 DEHTHREZHVET — H20WE, 20KEZ (EFIX
= FEMFHLATTR) RTEL XS, 2880, BEROFTH LA L TSROMEEZET . W
CH UM #FH7= 28 (new reference) 2152, L BWVE T, FIEENE AR WEE, BWOH LANISR
% 8D % (borrow) EWWE T, D AZRUTH L TIE. M 24EIDHD FEA,

W2, HEEABEOCHLT, 547V 27 bAOSRZIEOH I 2 BEEICE T, Zo0rlRelE: B
BOA T 27 bADZRE BHED (steal) FAEL. ZHITRVWEEDNDHD £3, BRZEL ik, B
WKBBEELE X212, SRBOMEENZOBEICR 72 IHE L. BBOMN-CH LITICIZFTE#EN 2L 73
LWVWH I T,

SR BEAWMDEBIZIFEACDD FRA; Bt LTELHASLATWS DL, PyList_SetItem() &
PyTuple_SetItem() T, TNHEI—r YR ANZHRINT 252 BAMD £3 (LrL. BEOA
BHEDRXTNRY R FDBIRIIBAMD FEA), ZhoHDBEIZ. VA FMRX TV DOHISH IR E
ATV 27 P ANTWKBEOHEENLREZ T2 LT 354012, ZR2EAMNS X5 ICHTSIATVE
5 B2, (1, 2, "three") WO XTI NAZAERT 23— FEUTOXS5IZRD X (&b A FHISLE

8 F1EIBLBHIC
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DILIFENTBEET, bo b KVWEEXHERTRLETD):

PyObject *t;

t = PyTuple_New(3);

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

Z ZTC. PyLong_FromLong () \3H L WBIRZIR L, 3 IC PyTuple_SetItem() WCHENFE T, SHHIE X
NrBbZDOF 7227 P 2AHLEWEER. SRECEBEZMNOH 3RS, Py_INCREF() ZFIHL T
5 —DOBMEHUFL T I W,

HIRAIZ, PyTuple_SetItem() I X T NICEE LY M T 272D W—D JFIETT; X T NVIEEARRER T —
XA DT, PySequence_SetItem() X PyObject_SetItem() %ffi5 & LOMEIFETINTLEVE T,
HOTRILDHEEANTNL DB D4 S, PyTuple_SetItem() 72 LR ¥ Ao

ML, VA MIEEZANTWL a— K& PyList_New() ¥ PyList_SetItem() TEIFE T,

L LFEBICE. XAV R M 2ER L TEZ ARSI, FREO XS BRAERIEFEACHVEEA,
O PAEDH 2%, Py_BuildValue() B3H D, IFLALDEERATI 2 Vo7 4 —~< v b XFF|
format string DIEEICESVWT C OEPLERTEES, A, LoZ@Hoa—-F7ay 73 UToO
FOWEEMZAONET (7 —F v ZIZHEHELTVET):

PyObject #*tuple, *list;

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

HEDBIBICE TSRO X 512, BICSEEMED 2720 OBEZICH L TIE, PyObject_SetItem() ¥ ZDff
BZES OPEZ0IC—RNTT, ZOHE. BRIV V2L Y7V T EREDRL, BRELIEE
B2 (P BREBZANLELNE”) OT, AV Y VCETIEEFIIDER2CED 25, HIXE UTo
BBIIG 2 5N BEEE VA MO TORZDEICEY 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 < n; i++) {
PyObject *index = PyLong_FromSsize_t(i);
if (!index)
return -1;
if (PyObject_SetItem(target, index, item) < 0) {
Py_DECREF (index) ;
return -1;

(KDR=I1Z%i<)

14, #7200 BEIUVEBRAIVH 9
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(FiDR— 25 D %)

Py_DECREF (index) ;
}

return 0;

BBORYEDOEE I, KIEDLERD T, 3L ACOBBUIOWTIE, SREZEL T 2SI
TREMIED S ZEHRV—HT, 247V =7 MR 250EET X5 4% OB, SRICH
TRHEMEHCHELANCS X $3, HHEEETT: 2L0BE. BBDERTA TV 27 MEZOHT (on
the fly) ZERE N 2720, HUH LAIDE 2 SIIEREINIA TD 27 Mt 23— DSk 2505 T
3o WMo T, PyObject_GetItem() X PySequence_GetItem() DX ST, A7 ¥ =7 MIHT 2% K
FTHHOBEKIZ, BITHRZRE2ERLET (WO LU ZROMAEEICRD £7),

HELZOIZ, BEEPRTZSROMEELE TS0 500, COBMERIETIrZ 0 X5, CHRETZZ
ETY — BRMECH LR 8D BRI LTELLA 7Y 27 o) X COMEICIEEFRSD %
BA! - T, PyList_GetTtem() Z{fio TV R MNOBEZERBLHEEICIE. SROMEF IR FEA
— D, FACERZFELCY R D> 5 PySequence_GetItem() (MHFTH ZOBITELFEUIIEEZLE D ET)
ZESTHDHT . BINLATI 27 MITWHT 222/ ET,

IR, BB 542 ) A MIH L THREROAF 2 AT 22D X5 L THEIT 202 RLHT
9 —D0I PyList_GetItem() o> TWT, &5 —DI PySequence_GetItem() Z{HoTWVWET,

long

sum_list(PyObject *1list)

{
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;

ROR—D12H <)
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(FiDR— 25 D %)

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;
}
1.42 &

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.

Py_ssize_t
A signed integral type such that sizeof (Py_ssize_t) == sizeof(size_t). C99 doesn’t de-
fine such a thing directly (size_t is an unsigned integral type). See PEP 353 for details.
PY_SSIZE_T_MAX is the largest positive value of type Py_ssize_t.

1.5 FIs

Python v 27 o<, FEDT 7 BB EL L 720 LA 2Rk BEEZH D $EA; WH L5
TBIANE. WBROEH LHEL ZOEMTHLAL twoZBEIZ, by FLXLvDf &2 7) XEETH
BB LES, A VX TVXEE, AXy 7 bL—ANy 7 GbB TN Z - IZwEL 5

LZAM, CIurIvoga. L7 —F v ZIXEICHTRNTORIER D £ A, Python/C API 04
TOREIE, BIO F ¥ 2 X > THHIECHAD R VIR D IS 2 3TT 2 RTREMEDH D £ 3, —MRIVIREEL L
T. D220 T —IEBT 2 &, BBUIAIN 2FE L T, BENICB T 2 ZROMEMHEZ 2T
#F L, =7 —1{H (error indicator) ZIRLET, FFaX LV PZEINTRVIEES IO —(HIBEBROR
1.5. fI4A 11
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DIEDOTNC K 5T, NULL % -1 DEBELHRICRD T, W OO TIE 7 - VETEH /xR, Hidx
F—%mL %7, EODTHOHOBEBTIIAMR LS —HBIELIRI R 57D, HDVEVWREDEZELRD
32D T. PyErr_Occurred() THRINICZ S =T A M2 TH5MERH D £35, o DHSMIEICIHRN
R axXy M kg,

BIAMRE DIRBENE R (exception state) 1. AL v NHEMICHE XN 72FL & (per-thread storage) M THEH
SNFET (ZOREHEBIZ, ALy FREDLRWT TV r—ya TR — NV REREREFTCTT),
—ODALy FREZODREBOES S FINSFREEL D, FERELTVARVS, 2D %3, B
PyErr_Occurred() Zffi5> &, ZOKREBEHANSNET: ZOBEBUIAISNIFE LRI ZfIAE A+ 7
Yz M 2EMASMI (borrowed reference) ZiE L. £ 5 TRWE 21213 NULL 2R L %3, fiISHREE
ZRET BRI Z K HD T PyErr_SetString() 3d o b XLHSNAT VS (A, o dILHME
DRV BINERRET 572D DMEET., PyErr_Clear ) FBIFVREEEHRZHE L E 2 BBTI,

SERRFISVIREFRIZ. 3 204 7Y 27 b fIAOEL FINDME, ZLTRL—2Nv 27 oKD ET
(EDAT7Y =27 bd NULL ZHUDFET), Zh6DIFHIX, Python @ sys.exc_info() DFER & [F UE
ZRBHET; idWwR, C & Python OFIFHRERHIZELFE L TED D $HA: Python BT 561444 7
¥z 7 Ma. Python @ try ... except X THRITMHE LA 7Y =2 b 2RT—7. C LRILVDOBISHREENE
WHBTEHET 2 DI, EXNBIIERZ sys.exc_info() ZDMICHERET 2 X SHUDEFS 5 Python DA
FA—=FAYETVEDRAL N —=TZEET 2 T, NP EBOMTZIFELSNTWBREZITTT,

Python 1.5 5%, Python THh N /za— FhSHSMRERRICY 72X F 25 LT #ESATH
TAL vy REe—T7 KA sys.exc_info() KHR->TWADTHEREL T XV, ZOBEIX Python 2 —
FOFTENTVE AL v FIZBII 2 HIKEBHEREZEL T, £/, ZhsofisREERICNT 27 7 +¢
ZAFBUE, W7 L S ERDT (semantics) BEE XN, H 2BBHFIS 2HTE T 2 . ZOBBEFEITLTYL
ALy FOFBMREERZRFEL T, O LAIOBISREBHERZ MR T2 X5k L, ZOEHEIC
XoT, BEZIICAZBBIBER > T btz EEEZT Tl SIS, fSLEEa—F
TELBETOWEAZEIMELTVWETS:; £/ FL—XNY ZHDRAX Y 7 7L —ATERINTNE AT
V7 AL UIETRELCHGEZKSZTVWZDZKR LTVWET,

—RZFEHEE LT, D28 R OBBENOCH LT o 2DFEZ2 S8 5 & &, IO LA BEEHIS
ZEHLTOROVHAFARL LS TIAR ST, B LEH L TVRUR 2 OBISMREEEHIEFE O LENCE X 72
I D A, WOHLITOBBIIA 7Y =7 VBROMEME TN THEL, =7 —HBIEZERE 2T
B ERADN, RPN EZRET 2LEZX BODFHA - TARI 2 TIUE, o FREHEINZEND
Df e EHEEZLTLENY, =57 —DFERZDS DI T 2EERBEREZRS ZLIZRD 5,

Bst e L THETHNE. ED sum_sequence() T/RLTWVWET, BARICH, ZOHITIE=I —%2HMH L%
BRI S BIREHET 2BV D D ¥ A, LITOBEBOHITIX, =7 —I12MNT 2BRBRITOVTRLTWVE
T, £9. ¥5 LT Python TELDPFELBVHLTD 5572912, Fffits Python 2 — FERLET:

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

s sa— Rz C TREICENEDLDOTT:
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int
incr_item(PyObject *dict, PyObject xkey)
{
/* 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 */

/* 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 */

At ZOHE C T goto XEMES BEIDDHEZFTRLTVWETR! ZofTix, FEDHsE LT 2
72®IZ PyErr_EzceptionMatches() B XN PyErr_Clear() ZE¥ 5502 RLTWVWET, £k, FiGHE
ERoTWSSIRT, flHA NULL 272208 LB WD DEIE TS 72HIC Py_XDECREF() % ¥ 55 bR
LTVWET (BBHAIC X 0 Tng 22 iFER L TL ZX W, Py_DECREF() & NULL B bT &
277v2al¥d), ELLEESE 2701 Az OZRe RIS 570 DA% NULL THIHHL
TEIEHEETT; [, HOATDORDEZERT 2FICIIMEL -1 (R THHHLL THWT, &%
ORFMEUHLETS FL Vo 2EAICDA 0 () ICRELET,

1.5. % 13
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1.6 Python DiE&HAH

Python £ ¥ & 7V ZDEDAAZITI N (WDIRILREY 2 — L OFZFORR) AU T &I UE7%
LIRVEE R AR ZE, Python 4 ¥ & 7V Z OFIFALILIE (initialization). & L TEHZ 5 < IFH T 0L
(finalization) T3, A Y X TV XDIFL AL DHEREIR. 4 VX7V ZOEEHERLIEZ FE A

BRI AR 21T 5 BIEIE Py_Initialize() T3, ZOBKIIT— FEADEY 2 — A0 5257 —
TNEER L, LHEE S EY 2—) b builtins, __main__, BEXL sys ZERLET, T/ TV 2K
FRR (sys.path) OFIEHLBITVE T,

) =

Py _Initialize() OHTIZ. 7 ZZ VUV T+ AD5IE Y A M (script argument list, sys.argy O Z ¥)
EHRELEEA. ZOEEDPHRICEITEIN S Python a— FHTHEKR S, Py Initialize() DET
PySys_SetArgvEx(argc, argv, updatepath) ZWFFOH UTHI/RIICERE LR TFHUIR D FH A

FEAEDT AT AT (FHT Unix & Windows &, Fll2SHTHLICERRZDIELETHY), Py_Initialize()
FHEHED Python 4 ¥ &2 7V X EZTIRAK DG T 2#HERRICE SO WT, Python D74 75 U H
Python 4 ¥ & 7V REFHRADL S DM ASRZATROD 2 L WIIRED TICEY 2 — VRBAREFHEAL Z
T, LD IOMETIE, Yolavwy FRE SR (BREZR PATH) RIicR D% o7 python &\ 5 %
DEFTT7 7 ANDEINTVEZT 4 L7 PUVDET 4 L7 MU 25 DOMHENT, 1ib/pythonX. Y &\ 5 KD
TALZ MU ERLETD,

il 21X, Python FEITH23 /usr/local/bin/python TROM -7 F 3 &, Py Initialize() &7 47
Z UM /usr/local/lib/pythonX.Y KXH 2D EREL 3, (EBRICIE. ZDRIE 7 74—y T
@mm&y®547fUﬁ%T%%DIwmmﬁWMHLKﬁbﬁm»@bﬂiﬁ)l—ﬁdPWMMME

RETHZLTIOEEREA —NF 4 KL/ D, PYTHONPATH 2% E L TEMD T 4 L2 + ) 2 fEHEE
Y a— URRARADHNTHA LD TEET,

WDABEITD 7 TV —> a v Tl Py_Initialize() ZFFUH T Bl Py_SetProgramName(file)
ZHOHST T, LEEOBMREBRETEES, COMDRALT SV —2a Yy TORERKARL LT
PYTHONHOME TH—NF 4 R TE, FHEDEY 2 — LB SR DOFNCIZLAT & LT PYTHONPATH 23%H A X
NBZOTHEBLTLEI WV, 77V 75 =2 aryTEY 2 LRRAREZER2CHELZVDR 6, AR
Py_GetPath(), Py_GetPrefiz (), Py_GetEzecPrefiz(), 3 XU Py_GetProgramFullPath() DFEEEx{E
BLUARITERD FRA (2 BI1E42T Modules/getpath.c TERINTWVET),

72 %12, Python Z#EHLETOREIZD L LW e B E5, fIRIE H27 7V —2ary TRETZR
W5 DB L (start over) X¥ 3 (Py_Initialize() &b 5 —EMUEHIEZ) K5I Lwhd L E
YA, HBWE, 77V r— a P Python & —HEWK X T, Python 2SR L 7= X £ ) BERX B2\
b LNFERA, Py FinalizeEx() 252 25 L2 EEHRTE 3, F/2, B Py _IsInitialized()
3. Python BIEAIILIEADREICH 25 EICEZRLE T, ZO5DBBICTOVTOE 574 5 1HHI.
BOTETHAL £3, Py_FinalizeEz() 7 Python 4 ¥ X 7Y RIZHMRENLLTDOXEY & BT B30T
TIRBV ZCIHERELTLEE W, fIZIE IHOREY 2 — MK o THRS WX TV, BEDOL Z5#
BT 2ENTEERA,
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1.7 NNy JhREJL K (Debugging Builds)

AVERTYREIIREY 2= VIR L TOEMF 2 v 72T 572000 L D00~ 27 B2 H#IZ LT Python
ZELRTHIEDNTEET, TNHDF v 7k, ETRICRER: —N—~vy FEEUZEHALD D %
o BDT, T74NFTREEMMTINTVERA,

Python 7Ny ZhRE L FOLTORED Y X b3, Python ¥ — REAf (source distribution) DH D Misc/
SpecialBuilds.txt CH D EF, BEAITV VDML —R, XEVT7RT—XDTN T, L VR TYED
A4 IN—=TDERLRVT0T 74 ) Y IHRHAETT, DAL EL FIZOVWTOAE, ZOHIDED
DE T THAL 5,

4 YR FY) X% Py DEBUG ¥~ 7 BEHMILTary 41332, —fKWC TFA Ny ZELE] 2t wbh3
Python 23T % %3, Unix TlX, ./configure 2¥ > FIZ --with-pydebug #3iB/IF % Z & T, Py_DEBUG
PECRD £F, ZOHE. BEEMIC Python A TlX7% W™ _DEBUG dH#CZ D £, Unix EIL KT,
Py_DEBUG 23EXNRIGE. 2V 84 7 ORE{LBESNICE D 55

HrTHHT ISR T Y b TNy Zoftuc, UTOEMF =y 7 bEMRD £3:
o object allocator 12X 2BMF = v 7,
o R—=HY—ar AT 2EMF =y T,

HHRIBERDT=DIZ, REVWPSPNEINWVIANDOXY F v A MINT2F 2 v 7,

o F#E (dict) L BEE (set) DEEIWNFT S, WL Db D assertion DES, MA T, BEAEF T =7 MIC
test_c_api() XY v FBIMEINFET,

o 7L —LZfET 5RO, sIBoEEF =y 2,

LS N TORWEIIH T 222 MIE T 572012, BROZXA ML —IUDPRPEDZ Y TRV AR —
THEHLEhE T,

o KLUV L= EBMBIANF = v 725 VM runtime IEMEI N E T,

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

o thread ¥ 2 —/WZXF 23807 N v ZHEEE.
CZTEMINTOVRVENF =y 7dHBTL 29,

Py_TRACE_REFS 2EEF 352, ZRMN —AEMLRDE T, £TD Pylbject IC_DD7 4 —L K%Ei8
52z, HAPDOA TP 27 bOER_EHHIEY X OEHEINET, £2TOED T (allocation) A3
FL—RENET, THIZ, 2TOER->TVWEA TV 27 MPRRINET, A ¥ XFTIT 4 TE—FT
F A YR T) RKBZXDETORLICEKRENET) Py TRACE_REFS & Py_DEBUG IZ & - THEERY
WHEMNZRD £5,

XD FELWERIZDOWTIE, Python @ Y — B (source distribution) ®H D Misc/SpecialBuilds.txt
EZRLTIEZW,
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TWO

ZE ABI (STABLE APPLICTION BINARY INTERFACE)

RN Python @ C APLIZV UV —RBIZAEBEINET, ZLOEHEIZY —RAHEEEZR>TWT, BEFED
API ZZFHEL/DWDBRWD 3222 3HDEEA (720, W2hD APL iZ. —HIE#ERviEES N
RRIC, HIBRShx9),

B e APT O HIEIANA 7Y LL O Bl (AB) $TIIGEHAINER A, ZOMEETIC, HiE
K7 4 =L R OFFLEMPEIOEHEIC X > T, 722 2 APLIZENR L TH ABLIZERTLES O TT, &
DFEFR L LT, HIREY 2 =% Python DV U —RBIHI Y A LT 206E2H D £F (Unix TZDH
B2 54 =7 2 A ABFEHEINTORWEEEFIN2S LOEEAD), /. Windows T, 15
2D pythonXY.dll ¥ V> 7 LTWAIRESY 2 — ik, Har AL LAZIZF LWL VY 7 LETH
EDHDET,

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

WL ORDTr — AT, ZE ABI ZH LWBEBTHINR T 2 8E A H D £5, TAHDH LW APT ZHAL
7o WHRIRE Y 2 —Wid, Py_LIMITED_API (¥R — F L72WiR/N®D Python N—3 3 > @ PY_VERSION_HEX
Dl (API & ABI DN—2 3 =29 #ZH) ZFELTLEE WV, (21X Python3.3 725 0x03030000),
EBY 2= MFEHDFTRTD Python VYV —RATENEL E D, (¥ Y RABFELRVED) HWY Y —XT
BEMEL £¥ Ao

Python 3.2 513 limited API i PEP 384 IZXFE(LENTVWET, C API O F¥ 2 X ¥ hTid, limited
API O—#8T& W API I&, "Not part of the limited API” ¥~ —27ZNTWVWET,
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THREE

BEKELTY

COEDOEEZMES & 7 7 A NVERIEINY 7 7I12H % Python Y —Ra— FZETTEF I, K Darlies
DDA YR TVRETZILIETERVTL & D,

IS DBBDOWL D058 e L TEDRAEL S 22 T D £3, /T % 25455C 513 Py_eval _input
¥ Py_file_input . Py_single_input T3, FMHALEOHAIZ NS 255 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 R TV RDIZDDAAL > T a7 5 b, Python ZlAAL 7075 LDdI2ZhzHHATE
5X5WCLTVETS, arge & argu 518%2 C 7’0275 4D main() B (2 —HF D s -t - T
wchar t ICEHIXNET) NEINL2DDL Fo K FACIRIERTARNETT, 51 VA MPEEINS
ATREMEDI D 2 L WO HUCTER T 2 Z L IFHEE TS, (L2 L. 518V R F2HEL TV 2 3CFHONEIFE
HEINEVA), BOEIZA 2TV &2 (FIF2 TR <) Fmic T LR 0 12, B THT L
72 EIZE 110S, 51 A R HAIE LW Python a~ > R4 VXN Rro- FZ 212D %9,

Py_InspectFlag DRE SN TVWARWVWIGE, RUHD SystemExit FIANFEAET 2. ZOBEKII 1
ZBRFTDTIZHRL THER% exit 52 LITKEDFTIEEWN,

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)
THLD PyRun_AnyFileExzFlags () @ closeit % 012, flags % NULL IZ L CHHM{L L7z > X —7 = —

AT,

int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
TFED PyRun_AnyFileEzFlags() @ closeit % 0 \Z L CHMI{L LA ¥ X —T7 2 — AT,
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int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
TFD PyRun_AnyFileEzFlags () @ flags % NULL I L CTHAL L 724 VX —7 2 — R TT,

int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
If fp refers to a file associated with an interactive device (console or terminal input or
Unix pseudo-terminal), return the value of PyRun_InteractiveLoop (), otherwise return the
result of PyRun_SimpleFile().  filename is decoded from the filesystem encoding (sys.
getfilesystemencoding()). If filename is NULL, this function uses "7??" as the filename. If

closeit is true, the file is closed before PyRun_SimpleFileExFlags () returns.

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— NEETLZE
F, __main__ BELRFELRVEESRMERINET, EERTOHEE 0 ZREL. A0 FEEL
72HBEE -1 BRLES, 27 —0D->Td, fIIMEREZE 2 5EIEHD A, flags DEHIZONWT
(ESIE SUNR: S5

Py_InspectFlag DR E XN TVARWIEA, RUHD SystemExit FIANNFEET 2. ZOBEKII 1
ZRFTDOTIERL FRERA% exit $5Z IR EDFTLEZ N,

int PyRun_SimpleFile (FILE *fp, const char *filename)
TFED PyRun_SimpleFileEzFlags() @ closeit % 012, flags % NULL IZ L CHfb L7z A > & —
7 I ""XVC\‘TO

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
TEED PyRun_SimpleFileExFlags() @ flags % NULL IZ L CHAM{L L7724 ¥ X — 7 = — 2T,

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

Flags *flags)
PyRun_SimpleStringFlags () £lTWEF D, Python ¥ —RXa— F%ZXEYRNDOXFIITIERAL

fo P oFARAAET, filename ZFDT 7 A VDL TRINZHEST, 774V RATLDIY
a—7 1 > 7 (sys.getfilesystemencoding()) T7 22— FENZFE T, closeit ICEEZIRE L5
1. PyRun_ SimpleFileExFlags MU % R I HNIC7 7 A VEZEAT 3,

ATR: Windows Tld. fp 13 NA4 FVE—FTHIRNETT (flR1F fopen(filename, "rb")), %
5 L2 WEE1E, Python I3TRD LF DR 7V S M EELLFZRNVTL & 5,

int PyRun_InteractiveOne (FILE *fp, const char *filename)
TELD PyRun_InteractiveOneFlags() @ flags % NULL \Z L CTHA{LL7z4 > X —7 2 —RXTT,

int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
MEERI TN RICEEMT 6T 7 7 4 VD Bk —DFiAAA, flags 1IHE->TETLES, sys.psl
¢ sys.ps2 Zffio T, 2—H WX TB YT M 2RRLET, filename 37 7 A VAT LADIT Y A —
74~ 7 (sys.getfilesystemencoding()) T7a— FEh %7,
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ADNBEFRZFTSINLL EE 0 ZRLE T, PINDSRELLGEE -1 ZBLET, X—RZL7—-D
%6 Python —#y LTHEAF XN TWVWS errcode.h f Y IV — R 7 7 A VICHBTTI—a— K%
IBLU %79, (Python.h I errcode.h A Y7L —FLERA, o T, BDERGEIIZOHEL >
N—RLAFNEZLRVWI L ICHERLTLEIY, )

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

TELD PyRun_InteractiveLoopFlags() ® flags % NULL \Z U CTHALL /24 ¥ X —T7 = — AT,

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

KEEN TN A #5277 7 A A2 S EOF IET 2 T EHAAAEITLE T, sys.psi
¢ sys.ps2 Zflio T, 22— Fur T+ 2RRLET, filename 37 7 A VAT LDITY a—
7 4 7 (sys.getfilesystemencoding()) T7a— FEN k3, EOF IZET S L 0 2RI, K
WML768082RL %7,

int (*Py0S_InputHook) (void)

char*

int func(void) W35 v b X4 TOREBADRA VX DPFETEE T, ZOEEZ. Python DA
YRINVRZRDOTaY T TA FVREBIIBED Z—IFALLDI—FDANEMFOLI KT &
WKEOHEINET, BRYEZEAEINET, 207 v 7% L#EEXT S Z 2 T, Python DY —Ra—F
DHT Modules/_tkinter.c o> TWb X351, A ¥Y&Z VXD urF o4 Xy -7
ERATEET,

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

char *func(FILE *stdin, FILE *stdout, char *prompt) &\ 5 71 b XA TOMEBAD KA
VEADKETE, T7ANMOHEE LEETEI I TA VXTIV RO Ty T MADANE 117720
FOET, ZOEBIE. XFF prompt B NULL THRWIGEEX prompt ZH L. 52 SNT-EEEA
7 7 ANPEANE 1LITHiA FROXFHNEIRT & W EEDFRFEINTOE T, FlZIX, readline
EYV2—MIIDT v 7 EFREL T, ITHREMEES X 7T HieMaEZ IR L TV x5,

B D fEIX PyMem_RawMalloc() F721& PyMem_ RawRealloc() TXEVHEMRLIZXFH], Hi0ET
Z — ML = 72 EI21E NULL TRIFUER D 8 A,

N—=Ya v 34 TEHE: RDYEIZ PyMem_Malloc() X PyMem_Realloc() TIE 7 <.
PyMem_RawMalloc() £721% PyMem_RawRealloc() TXEVMERLZDDTHRIFIUIRD FHA,

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

TELD PyParser_SimpleParseStringFlagsFilename() @ filename % NULL IZ, flags % 0 12T
Bt L7ef v X =7 ==X T,

Deprecated since version 3.9, will be removed in version 3.10.

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

TRED PyParser_SimpleParseStringFlagsFilename() @ filename % NULL 2 L CHH{L L= 4
?/5?‘—- 7 I—""XVC\\?O

Deprecated since version 3.9, will be removed in version 3.10.

struct _node* PyParser_SimpleParseStringFlagsFilename (const char *sir, const char *file-

name, int start, int flags)
BAth b — 27 > start o T str IC&EN S Python YV —Ra— K% flags 518U THRR—AL %
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T FRINCFHERIAE/R I — N ATV = P RMEN T 2D ZDMREES e TEET, a—
R Wi & A B & 574 L 2 1 W72 S B WIBE IR B £ 5, filename 37 7 A VS AT ATy a—
T4 V7 (sys.getfilesystemencoding()) T7a— FENFE T,

Deprecated since version 3.9, will be removed in version 3.10.

struct _ node* PyParser_SimpleParseFile (FILE *fp, const char *filename, int start)
TFID PyRun_SimpleParseFileFlags() O flags % 0 ICL CTHAM{LL72f ¥ X —T7 = — AT,

Deprecated since version 3.9, will be removed in version 3.10.

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

int flags)
PyParser_SimpleParseStringFlagsFilename () WZHITWE A, Python Y — A3 —FZXEY

NDXFHNITIEI L fp DHRAIRAAET, filename ZF D7 7 A VOLHTTRIINEZD T8 A,
Deprecated since version 3.9, will be removed in version 3.10.

PyObject* PyRun_String(const char *str, int start, PyObject *globals, PyObject *locals)
Return value: New reference. Fat®d PyRun_StringFlags () @ flags % NULL 2 L CHHL L /=4
M & — 7 I — XTTO

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

PyCompilerFlags *flags)
Return value: New reference. A 7Y =27 v @ globals & locals THEEXINZ AV TFAIT, ¥

RA 57T flags ZFRE LTIRRET. str IZ® % Python Y — 23— R EFITLE T, globals I3FF
ETRITINERD ERA; locals Z~vy ¥y ralzRELEA TV 7 b oMThBVER
Ao G start 13V — A= REN—RF 21DIHONLIREMIG N — 27 Y 2HELE T,

a— REFETLULEMERE Python A 72227 b L GRLET, F721&, BIAHBHEA L7274 51 NULL
FIRLES,

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

cals)
Return value: New reference. TRRD PyRun_FileEzFlags () @ closeit % 012 L. flags % NULL 2

LTHML LA v B —T 2 — AT,

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

ject *locals, int closeit)
Return value: New reference. Tat® PyRun_FileEzFlags() @ flags % NULL 12 L CHH{L L7z A

:/52‘—‘71-""X’C\“3_0

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

ject *locals, PyCompilerFlags *flags)
Return value: New reference. Fit® PyRun_FileExFlags() @ closeit % 0 12 L CTH{LL7zA >~

R —T7 22— AT,

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() £fITWEF 53, Python Y — X3 — K% X

TEVHDXFHNTIE L fp P OFARAAE T, filename 1 ZZ DT 7 A VDHATTRIFNIXR ST,

22 £ IR BRKELTY
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T 7 AN AT LADILYA—T 4 V7 (sys.getfilesystemencoding()) T7FI—FINET, HL
closeit #BAZ3 % ¥, PyRun_FileExFlags () PR ERTHICT > A LV EFHL T,

PyObject* Py_CompileString(const char *str, const char *filename, int start)
Return value: New reference. TaCL®D Py_CompileStringFlags() @ flags % NULL (2 L CTHf{L. L
TeA YR =T 2 =TT,

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

Flags *flags)
Return value: New reference. TiL®D Py_CompileStringExzFlags () @ optimize % -1 1 L THl

kLl v Z—T =2 —ATT,

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

Flags *flags, int optimize)
Return value: New reference. str W@ Python Y —Ra—F%&2X—ALTary41L, fES

Na—FATI 27 bERLET, BB =2 2 start ICXoTHZONET, Zhidar s
ANAREIR A — RZHIR T 2720125 Z ¥ 2 TE, Py_eval_input . Py_file_input % L < i&
Py_single_input THENETY, filename TIHESINZ 7 7 ANKEI—-FF TV =7 M 2MET
LlzoifEibi, PL—ZNy 7 H BV SyntaxError HIAX v =TT 2H[REMEDLH D F
Fo A= FPR—RATERDP SN AV A NTERD oD LGEIC, T4UI NULL 2R L £9,

B optimize 12, AV FORBILLANAERIBELET; -1 & A YXTVEXD -0 47> 2> T
Hzonz0 R UR#ELL VR ETE T, PRV ~OUE, 0 (RifkZ L. __debug__ 13H),
1 (assert (ZHUD FRAA, __debug__ 13f%). 2 (docstring D FrNL%) T,

N— g v 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 () LITWETH, filename 137 7 4V

VAT LADLTYA—=T 4 ¥ TT7TA—F (os.fsdecode()) XA FXFHITT,
N—a v 3.2 TEM.

PyObject* PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
Return value: New reference. PyEval_EvalCodeEz() D> Y FNIEA Y R—=T 2 —RXT, a—RKF
TVl e Fa— VB 0= VERTST BT 9, o518 NULL BAEEI N 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% GNT-FFE DB T, a Y R RANVFEADa— R4 7Y =2 b %3

LET, ZOBRIIIZA —ILEROEFHEL, n—INVERDO~y ¥y 74727 b, 5I8OES,
F—U—FeTF 73 ME, F—T—FEAFEDOT 7 1L MEDEEL, 2l DI/u—Y v R TIL
THEREINE T,

PyFrameObject
TV—LA T2 VERBTEZDIMHELAEZATI 27 v CHER, ZOBD 7 4 —L Fidwn
DTHERINEET,
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PyObject* PyEval_EvalFrame (PyFrameObject *f)
Return value: New reference. FAT7 L — % dHliL £ 5, ZAUX PyEval_EvalFrameEz () 1203
Y VTINIEA Y R=T 2= AT, BRITABHEDDDHDTT,

PyObject* PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
Return value: New reference. Python DA ¥ X —7 V) XD EEL, BEHENZBEKTS, ET71L—4
fRBEMI O a - FAT I 7 P RETLET, N ba— FE2ERL T BEIZSCTHEUH
LEEITLET, BIMOD throwflag 5IBUIIZE AYEHRTEE T, - DL true 25, TRANEHE
TEFEFT, T2 AL —ZFTI 27 FD throw() XYV v FTHHINET,

NP ay 34 TEE: 7277 4 TRIIVER> THETRW I L 2 HRET 2 OB X 512, 2ol
BTNy 77— a v &0 LD F LA,

int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)
BIEDFME 7 L — 20D 7 7 7 ZELET, BILES true 2, KWL false ZIRL £7,

int Py_eval_input
B oAITHF 2 Python SUEDFSRFLE T, Py_CompileString () & —#EIZfVE T,

int Py_file_input
T7ANDHZ2VEMDY — 2D SFAAEN 2D K IR F 2 Python Xk D BtREL B T
Py_CompileString() & —#IZHWVWET, ZAFTEDOEZX D Python Y —RXa—Fxar 4
TR EFRMSFLSTTT,

int Py_single_input
H—@ 3Nt $ % Python SIEDBISRFI S T, Py_CompileString() ¥ —fEIfEWE T, ZHIINGEE
KDA V& TV ZNV—TDIDDILEFTT,

struct PyCompilerFlags
AYRAF T 7 RINDTEL DORERTT, a—F2av M LT2RF05E, I OMEHs
int flags & LTHEINET, a— F2FETT 255121 PyCompilerFlags *flags & L TH I
F5, ZOBAE. from __future__ import I flags DB ZEETEF T,

PyCompilerFlags *flags %% NULL D&, cf_flags 13 0 ¥ L THbN, from __future _
import IZ X 2 A H I I N FE T,

int cf_flags
aAVRAT 757,

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 wversion field.

int CO_FUTURE_DIVISION
ZOEY b flags ity b2, BREMAET /13 PEP 238 12Xk % TEDFRRA (true division)
ELTRbIET,

24 £ IR BRKELTY
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ZOfio~71id Python 7 7Y =227 vV OBRAY > 2 EHT 201 libET,

void Py_INCREF (PyObject *o0)
FTT2I b o TNFTEZBRAV Y v e—OWR LET, A 7Y 27 b NULL THo TIWITF EH
Ao FHH NULL TLERWEEESEF TR WA 51X, Py XINCREF() %ffio T 72 &\,

void Py_XINCREF ( PyObject *o)
AT b o ITHNTEIBRAT Y I E—OHEPLET, A7V PR NULL TH-oTDH XL, 2D
BE~ 73O ELE XA

void Py_DECREF ( PyObject *0)
ATzt o RNTEZZRAV Y I 2—2EO6LET, £ 7Y =22 A NULL THo TUIWITEE
Ao ZAD NULL TRV EHEEIRF TR WA SIE, Py_XDECREF() 2T EX W, ATV b
HERZIRoTDH, AT7Y 27 FPOBDAE Y BEHEIE (NULL TH - TidE5720) BEIR £ 5,

B (HlziE __del__ O XYY REHDI IR VARV ANRE VRN NI E12) XE
) fRABEEUIERE D Python 2 — REMUIHT I EATEE T, 2D &S KRa— R TRHSNIMRE
LERAN, EfTENza— FIZTRTD Python 70— SAEHBICHBEII Y 72X TEET, 2
NDEWT 5 DI, Py_DECREF() B EIND X DFITIE, 7'a— \VEHH S EERRER Y
ARZTTIO 27 b —BLZRBICHERETHE2L2 VWS TT, FIZIE, VAMOATV
7 PRHIBRT 22— RIEHIBRT 24 7Y 27 hAOSRE—RZHICar—L, VA M7F—XHEiE
FEH L. Zhho—REEHBIIH LT Py_DECREF() ZWHUHTRETT,

void Py_XDECREF ( PyObject *o0)
AT b o NDBRATV Y I E—DOROLLET, A7V MINULL THIHREVERAN, £0
BE~ 7 a3 fMOEELERX T A, TALANOELE, MR Py_DECREF() AU TT, £/, EE
TREZEBHBFRLTT,

void Py_CLEAR(PyObject *o)
0 DBBAT VI EROLLET, A7V 27 MINULL TH &L, FOHEIO 7 bt nER
Ao 7Y 27 b NULL TR, 5I%0% NULL IZ U7z Py_DECREF() Y [MUsIRED L LET,
IO niF—REREZF- T, BRIV V277U XY MTBHIICTIER NULL Ity FLTL R
5DT, Py_DECREF() IZffi5 L EDEEHEXRUCL RS TTAET,

25
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HR=TaLrya VAIGEBRENAREEDOH B3I T2 7 FOBBAT L FDF 7YXV FRITS
ik, 2o~x27ue®2fE5008 K0Tl & 5,

LIFDR%:: Py_IncRef (PyObject *o0), Py_DecRef (PyObject *o), l&. EITHRDEIHYZ Python HeiAA
THELNZERTT, ZhsDBBuEFNZN Py XINCREF() B XU Py _XDECREF() % T2 AH— 1+ L=/
[ R G

T oM#~2a: _Py_Dealloc(), Py_ForgetReference(), Py_NewReference() &, 4 ¥ &7V X
DAT7DONFIZBVWTOAMEHT2/2DDb DTS, £/ /B — ULEE _Py_RefTotal HFETT,

26 BABEBRAOVE
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IS

COFETHHT 2B%Z 5 . Python OFISNDUEPHISNDEHATE S L5127 D £9, Python Ol
N DEARZ WL 0BRT 2 Z e BRYITT, FilSMHIE POSIX errno ZHUTRR R/ REEZ R L £ 35
FELEHTRIHLVISI—D (AL y NED) 70—\ A VIO —Z0BHD T, EITICKRI L7285
BWIFLAYD CAPI B ZhE 7 V7 LEBAD, KRB LALL 2237 —DREZRTDICHE
LET, IZAYD CAPI BIBUEZ I —A VP =& bR, @EEBABDSEA VA Z2RT IR TV
BEIE NULL TH D, BB ERERTHEE -1 T3, (Hl4h: PyArg_ (O BIBUIFEATICHRII Lz L &1
1 ZRL, KLz Zi20 ZRLET).

BRI, =7 —A4 7 =&, fINOB, FINOME, bL—ANY I F T2 D3 DDATI =S
FRA VR THEREINE T, TNOLDKRA Y RIFZENTDH, RESNLZWEEIE NULL Ik 2 FT (7L,
WO OMAEDOREEILIATE D, HIZE, BISLORIA NULL O%&E1E. P L —Z Ny Z73JE NULL @
iz b £EA)

B 2 BRI U 7B W K ORI L 727212, Z OB K L 2 i e oian e &, —RIVICT
T A VI —RERELEEA, MO LAEBEEDA T TICRELTVE S, =7 —2LHELTHNZZ V7
TEh VR (AT 27 FBRELBAEVEIDATDOLI%R) ZNDBFROEAKRY Y —ZABWD R
TFRICRZ2PDED 2T BERD D £5, =7 —20HT 2% fHz L CnRFHuE, HilicHid
NETE HDERA, T7-DEDIELIHER, TI7—DPRESNTVL EFFHLITICHISE S Z b
KYITF, T7—UHIRTOWRWEEEZIITEIEZ SN TV SHEICIE. Python/C API DX 5%
SIFOH LIFEM L 728 D IZE R WATREMED D D . AARRIETRIT 2000 LALEE Ao

AR =7 —#AlFIE sys.exc_info() OFER TEHD FH A, =7 Al FIZELZHEINLTORVHA
A (L7 o TERERHBLET) WHIEL TV S DITH L, sys.exc_info() OGRS 7B OHIH &R
LET (LED-TH S EELEEA).
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51 HheoV7

void PyErr_Clear ()
I3 AT =R VTLET, TI7—A I —XPRESINTVRVALIE, FIREHD F
A,

void PyErr_PrintEx(int set_sys_last_wvars)
BHED h L — ANy Z % sys.stderr WL, 53 —A VI r—R%E7V7LET, 2L, =7—
73 SystemExit THBIHBEMRWVT TT, ZDHAE. FL—ANy 7 EH ST, Python Fat
A3 SystemExit £ YAX YV ATHESINLL I —a—FTHTLET,

I — A UIPT—EPREINTWE L ZIZ 12, ZoBEBEFIHLTLEXW, ZAbBDEE.
Bmier s —%5| %23 TL & S!

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

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

void PyErr_WriteUnraisable (PyObject *obj)
BHEDHIAL . 0bj 5I8LT sys.unraisablehook() ZFEUH L %75,

PINDRE STV EHA BT IBEBECHIN 2 REZ R L ZEBRTERNE ZIZ, 202 —T +1
V7 4 BBUIEE X v —2 % sys.stderr NI L ET, BRI, HIAD __del__ (O XY v RTH
Bl EflbhEd,

REZEOLNRVHINPEEZZa Y TF A I ZIELURTE—D5 I obj THEEITOIEENE T, A6
RIGEE,. obj D repr XFFIDEEX v —JWICHNENET,

COBEBEMNUH T 2i2iE, sty PSR TORITAEZRD $2 A

5.2 FINDZEH

UToBEBZ, MEDAL Y FOZI—A VI —ROFEERMBILET, FAEED=D, 2o 0BEHEOW»
KO, return X THIFTE 2 X 5ITHIZ NULL KA VY EZZ2RLET,

void PyErr_SetString(PyObject *type, const char *message)
This is the most common way to set the error indicator. The first argument specifies the exception
type; it is normally one of the standard exceptions, e.g. PyExc_RuntimeError. You need not
increment its reference count. The second argument is an error message; it is decoded from
'utf-8"'.

void PyErr_SetObject (PyObject *type, PyObject *value)
Z DORIE PyErr_SetString O IZBITWETH, FIAND 7 fE (value)” & L THEED Python * 7
VI VERIEETAILNTEET,

28 % 5 & fISE
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PyObject* PyErr_Format (PyObject *exception, const char *format, ...)
Return value: Always NULL. ZOBBIIT I —4 7 —XZ&EL NULL iR L ¥ 3, exception
& Python fI 7 5 XA TH 2 RETT, format LEDFIBIZLZS R v —Y2E27:0DH DT,
PyUnicode_FromFormat () 53 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 () [ LU TEH, AIERS OO DIC va_list 518
ZRZITED 5,

N—a v 3.5 Tl

void PyErr_SetNone (PyObject *type)
Z U PyErr_SetObject (type, Py_None) ZHMEL72dDTT,

int PyErr_BadArgument ()
Z X PyErr_SetString (PyExc_TypeError, message) Z &M L7zd DT, Z T T message 134
BIABIREBRIELRBIBTIHIHE N WS 2 2R LTVWET, FICHECHAT 220050
T,

PyObject* PyErr_NoMemory ()
Return value: Always NULL. Z#Z PyErr_SetNone (PyExc_MemoryError) Z &ML 7% DT,
NULL ZiR L E T, Lo T, XEVARBRKR-EE, A7V =7 MEID L THEEIE return
PyErr_NoMemory(); £ &H T TEXT,

PyObject* PyErr_SetFromErrno (PyObject *type)

Return value: Always NULL. C 24 77 VBB LI —%2KR LT C E¥ errno *HEL L
X2, TRBISERESE S DB T, BRI EI errno AT, B _EERED
(strerror() H/OLND) WNETEI LTI — XA v —ITHIXINF T2V MR LET, Th
6. PyErr_SetObject(type, object) ZMENH L %9, Unix Tld. errno fH2Y EINTR TH2 &
X, TROBEDAENLI AT LIA—NERLTWB X, ZHUd PyErr_CheckSignals() ZWEN
MU, ZODL7—A4 2O —ReRELELBRRESNEFICLTEE R, BBIIHIC NULL
ZRLET, LEdoT, AT LIA—NANRLS -2 BLELE AT La—1D 7 v 3—FKZ
return PyErr_SetFromErrno(type); £EL Z N TEET,

PyObject* PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameOb-

ject)
Return value: Always NULL. PyErr_SetFromErrno () 2L TWE T2, filenameObject 75 NULL

TRWEHEI, type DAV AP Z 7 RIZE=Z5IHME L THETEVWI L2 FVAEMENTVET,
0SError ISt DGETIE. filenameObject DA > A XV AD filename BIEEEFRT 5 DICfHD
NEI,

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

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

%% 2 OB BBBKB L7 & 2PN RN T 272012, 2O0HD 7 7 ANKA T =7 b 2RI
i QU S

A= 1Y 3.4 T
5.2. BSOS 29
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PyObject* PyErr_SetFromErrnoWithFilename ( PyObject *type, const char *filename)
Return value: Always NULL. PyErr_SetFromErrnolithFilenameObject () WBTWE T, 7 7
ANEF C XFH e LTERZLNE T, filename 37 7 AV RATLDTYaA—F 4 V7 (os.
fsdecode()) TTa— FENET,

PyObject* PyErr_SetFromWindowsErr (int ierr)

Return value: Always NULL. Z 3% WindowsError #HAEXH 2 =D I @M LEK TS, 0
jerr £ & I I I NHE. GetlastError () MRT T —a— F3Ah b3, derr
H 50X GetlastError() IT&->THZX NS LT —a— FD Windows AOFHHAZED K372
12, Win32 % FormatMessage() #M-UHML 3, Thhr o, F—EHRED jerr fHTH EEN
(FormatMessage() 2658 56412) WIETEILI—RA vt —ITHIZXTINA T =7 bR L E
3, Z LT, PyErr_SetObject (PyExc_WindowsError, object) ZFMFUH L £3, ZDEKIIEIC
NULL ZiRL %£9,

FIF AT RE 2 BREH: Windows o

PyObject* PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
Return value: Always NULL. PyErr_SetFromiindowsErr () W& TWETH, EHT 364 0R %
fBET 25/ EDEMENTVET,

FIF AT RE 2 BRE%: Windows o

PyObject* PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObject() Xl TV X §
B, 77 ANEIE CXFIHE LTERZONET, filename 37 7 AN AT LDy A—=T 4 V7
(os.fsdecode()) T7Fa—FENZT,

M e]RE 2 315 Windows o

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

ject *filename)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObject () 2TV ¥ 3

B, EHT BENOTEIEE T 25| EBMXNTVET,
FIF AT RE 2 BREH: Windows o

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

nameZ2)
Return value: Always NULL. PyErr_SetEzcFromiindowsErriithFilenameObject () WZITE S

M. 2OHD 7 s ANEFA T 27 FEZIFTHD 5,
FIFATRE 2R BRE%: Windows o
N— 3 v 3.4 TEM.

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

char *filename)
Return value: Always NULL. PyErr_SetFromiindowsErriithFilename () IZEITWE T2, EH

T B BINDEIEIEE S B 5 RBEME N TVE T,
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M e]RE 2 BR15: Windows o

PyObject* PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
Return value: Always NULL. ImportError % ffiBIZIAN T 2 72D DRAET T, msg 3FIHD X v+ —
PXFHE LTy hENET, name & path l3¥H 5 S NULL IZLTX L, 22N ImportError
@ name J&EM L path B LTy FEHET,

N—a v 3.3 THEM.

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

ject *name, PyObject *path)
Return value: Always NULL. PyErr_SetImportError() & K lTWETH, ZOBEKIIEHT 2

st e LT, ImportError D% 77 7 R ZIEETEE T,
N—a > 3.6 TE.

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col offset)
REDBND T 7 A0, 17, A7y FOIEREELY LT, BEDHISD SyntaxError TRV
Blx. BN ERRT 29 7> 27 45, 44D SyntaxError TH 2 L EBZX 2 k5 IEMEEZBML 3,

N— a v 3.4 Tl

void PyErr_SyntaxLocationEx (const char *filename, int lineno, int col_offset)
PyErr_SyntazLocationObject () ¥ TWE T, filename X7 7 ANVS AT LDLYA—T 4 ¥
7 C7a— F&NJz (os.fsdecode()) NA b XXFHITF,

N— 3 v 3.2 TEM.

void PyErr_SyntaxLocation(const char *filename, int lineno)

Like PyErr_SyntazLocationEz (), but the col offset parameter is omitted.

void PyErr_BadInternalCall()
PyErr_SetString (PyExc_SystemError, message) &ML 72D DTT, I ZT message (XM
1E (B Z1F, Python/C API B B AIERGIBE L bR HEI AW T 2R LTWET, £
WCHNEBCHM ST 27200 DT,

5.3

i

= =)
=

UT oz Mw, C a—- FTREELEEZIME L X3, Python @ warnings €Y 2 — L TRENATWVS
FREOBEEE X BTET, ThHDBEBITEFRZEERX vt —I % sys.stderr N L E T, 21— 0%
FIT—ALETIZIDHEETSHIdTE, Z0HAIE. BRI ZERL 5, EEREIL OME
D7D ZDBBDBINZ XL T 20 T AVB/ET, HIALEE IR WGEIZREYEIE 0 T, #
ADEHEINHER -1 T, (BEX v —IDEBICHE T2, BLEZOHSOEKE A 212D
WTIERHIMITEEEA; THIERNRS DTY, ) fISASEH ShZGE. FOH Lt opIs Lz
fTOET (Bl ZE, REEL TSIt U Py_DECREF() %fT\W, =7 —fHEZRLET).

int PyErr_WarnEx (PyObject *category, const char *message, Py _ssize t stack_level)
BEX vy —IRRITLET, category 51EUIEEH T3V (LTE2SM) 2 £7213 NULL T. message

5.3.

i
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180% UTF-8 = a— FENEXFHTT, stacklevel 1 Z ARy 771 — ADEERTIEDEER
T BERBZDARy 7 7L —2DHFDEFTLTWEITLOLRITEINE T, stacklevel 25 1 72k
PyErr_WarnEz () ZFEOH L TV AEHS. 2 722 2D LORMEA Warning OFITTICR D £5,

L&A 7 3V PyExc_Warning O Y% 7 7 5 A TRITHNIXR D £4¥ A, PyExc_Warning I
PyExc_Exception D% 727 5 XT3, 774V DE%H 73 V1% PyExc_RuntimeWarning T
§, HEHED Python BE&HA 73V & REESHTIY) THEMDFIEINTVWE 70— L ZEHL L
THIAIRTRET S

ThHrearytu—1T50DERICOVWTIE, wvarnings EYV 2 — LD FFaXyr—yariavw
YREIAY X aRXrT—vard -WAT arESRLTIEIV, BEEarta—1okdo
CAPIIEH Y £E A

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

int lineno, PyObject *module, PyObject *registry)
Issue a warning message with explicit control over all warning attributes. This is a straightforward

wrapper around the Python function warnings.warn_explicit (); see there for more information.

The module and registry arguments may be set to NULL to get the default effect described there.
N—=a ¥ 3.4 TEM.

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

int lineno, const char *module, PyObject *registry)
PyErr_WarnEzplicitObject () WZITWE T2, message & module ¥ UTF-8§ > a— RN

FHNTH2 L ZADRRY ., filename 1 ¥7 7 ANV AT LDITYA—F 4 2 (os.fsdecode()) TF
a—-FEINET,

int PyErr_WarnFormat ( PyObject *category, Py ssize t stack_level, const char *format, ...)
PyErr_WarnEz() W72 X5 REHTIN, EEXvtk—-—Y %2 74—y FFT 3501
PyUnicode_FromFormat () ZMHH L £9, format 1& ASCII IZL> a— F SN FHITT,

N—a v 3.2 Tl

int PyErr_ResourceWarning (PyObject *source, Py ssize t stack_level, const char *format, ...)
PyErr_WarnFormat () 2Bl 7= BT 3 3, category & ResourceWarning 1272 V. source &
warnings.WarningMessage ) IXJEXNF T,

N—Ya ¥ 3.6 TENM.

54 I5—A2J7r—20HEVWEaHE

PyObject* PyErr_0Occurred ()
Return value: Borrowed reference. T5—A VI 7 —APFRESINTVWELTAMLET, REZH
TV AHEE, HIA D B (PyErr_Set*x () B D—2d %\ & PyErr_Restore() ~Di b LW
CHUIHT2HE—58) 2 BLET, RESNTOVRVWEAIX NULL 2RLET, HRIZREDHEA
DBBEF> TOWERHADT, ZHUZ Py_DECREF() 3T 3REEH D TH A,

IO LN GIL 2G5 2 0 E 3 H D £5
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xR EbhfizREofMA B LRTLSEE W, ZoRbbiz, TRRT
PyErr_EzceptionMatches() 2o TR E W, (EIIHHICKKT 2 TL x5, REks. #i
HEZZ FATRBLA VAR YA LRV L, H5W0WE. 7 7 ABIM05E 3 S 261504
T IZADD LNV LTT, )

int PyErr_ExceptionMatches (PyObject *exc)

PyErr_GivenExceptionMatches (PyErr_Occurred(), exc) Y[R U, PIADNFEFRIIRESI NI
KRG, TREMUHETRETT, fIASRELTVRVELIE XAEY 7 7L RERDPEE 2T
Lo,

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)

st given 2% exc OIS BE T 2HEWRERIRELE T, exc B FRAX TV 27 b THEIHE
given YTV FADA VARV ATH B EWZEERLET, exc DR TIIVDFEZ, XTNVEH 5B
(BXUZDOH 7R IVICHRNCH 2) TRTOFNEDSEES T 2 0HARONET,

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

I A I =27 RLARET=ZDO0ZEHOP MO ML ET, =7 —A VI 7 —XMPHREEN
TVWRVWEEIZ, ZDFRTOEHZ NULL IKRELET, TI7—A VI T —ZBRESINTWVWIGHE
B2V 7EN, BRIZFMO B INZZNZhOA TV 27 v ANOBRBEROZICRD ET, Bt T
P27 M NULL TRWE ETIX, ZDfHEE ML —ANY 7 ATV 27 ME NULL 20d LANER A,

AR EE. ZOBBEHINEHIRT AHEDDH - PR, 7 —A 0T 7— X2 —RIITRIFEL
TEILT 2MEDDH 53— FTOAHNE 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)

ZODF TV MBI A VI T —RERELET, TT—A VI T =BT TRREZINTY
2B, MU VT EINET, ATV PMBNULL 51X, =7 —A VIO F—XB7 ) 73N
3, NULL @ type £ JE NULL @ value & % Wi traceback 2 L TIEWIF ER A, HISLDOH (type) &
JIATHDBNETT, WAHRHINDOE (type) B 5 WVIIE (value) ZHEL TFWITERA, (Z0LHD
HRIZ 2 L B TRT 2 WIEORREE 22 TL & 5, ) 2OMPHLEZNZNLDOF T =7 b
ANDOZBEMOREF T HRLZFFCHLOBNCZRZID L 7Y 2 7 bADSBEF 2R IT I
LRVOTHD, FLMIHLOKRICED IR INSOBHEFR > TVERA, (ZHEEREL TVR
WA, ZOBEBEME> TERWITEEA, ERLTBEET, )

5.4.
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AR EE. COMBIETI—A v O -2 E—RNRIELIEL T 2H0EDH 5 2 — FTOAHN
F5, BEDLZ I —A VO —REBRET 5720121& PyErr_Fetch() 2o TL7Z& W,

void PyErr_NormalizeException(PyObject **exc, PyObject **val, PyObject **tb)

HBRMNTE, LT D PyErr_Fetch() 2SR 7 EFRbIh T AfREME2SHH £5, 0 F
D, *xexc &7 FRAFATI 27 1720 wval AL FADA VARV ATIEBRVWE WS EKRTT, Z
DEBIZZFD IS RIGEICEFD I T A% A VARV 2T 3720 fbE T, ZOMENT TIZIEHL
EINTVRHEEMGRE FHA, BEEFLIEAT -V RBRET 2 DIFEEINTHET,

FR: ZOBEBIIHIMEICEERINIZ __traceback__ BHERE LEHA . FL—ANNy 7 %#YIC
RET BREND BEEE. ROBMDa— FRAPHETT:

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

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

sys.exc_info() THRLNZHHMERZARLE T, I BUCHE R fIS 2B BT 25 DT, #i
TWEH ENHIANDBIREFF o TVE A, FILWVW3 DDA T =227 PANDOBREERL LT, £
O NULL 3B 2000 LNER A, ZOBBIIHIIMEROIKEEZET L €A,

AR CoBUE. EEEROINERS - FTRHEHINER A, EHICES & TR DIRER
—RNCRIE L. TCICRSRBEN D 23— FTHHAT LI eNTEXT, HINOREZITICET, v L
W& 27 V73 %12id PyErr_SetEzcInfo() %o TLEE W,

N— ar 3.3 TEM.

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

sys.exc_info() THROLNZPVMEREZREL £F. N3 BHUCHER AINEZZRT2H DT, #
TCEH XN HIANDSIRIEE > TOWER A, ZOBBISIBADSBERAZ T, HINDIRER
V7 L72WGEIE. 3 D2 TO5HUC NULL 2 L TL 230, 3 DO5HI DV TO— IR RN,
PyErr_Restore() #ZML TLZ &\,

AR OB, @ERANERS a- FTREHShEEA, EMICES &, ZHIHISOIRE
ZRINCRFEL. TR STREXH 22— FTHEHAT 2 e A TE XS, IUOREZIITT 5121
PyErr_GetEzcInfo() 2T ZE W,

N— 3 v 3.3 TEM.
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55 TFINVEDVY

int PyErr_CheckSignals()
Z OBBUE Python O 7 F NNy 2D e DT 22BN TEET, Y7 FABZOTata~AE LR
72 EIMF v L, ZIORBIEMNIETESTFANY RIZREIH L E T, signal EY 2 —LH
PR— P ZNTWVWBREHEEIX. 24U Python TEPNZS T FANY RIS EZREHEET, TXXTDH
A, SIGINT D7 7 4L h DFIRIX KeyboardInterrupt A 2T EXE 2 2 TT, HIANFEL
BB, T4 VO —ZPREIN, B -1 BRLET, 3 TR BB 0 2RLE
To TT—A VT —EDBLURNCREINTVEHEE., TRV 7EINIZDE I bR,

void PyErr_SetInterrupt()
SIGINT ¥ 7 FADEFEL IR EZS I 2L — P LE T, KIZ PyErr_CheckSignals () DFEINT &
%, SIGINT Fi® Python O 7 F ANy RIBHIHINET,

SIGINT 2% Python (Xl X 72752 - 7z (signal.SIG_DFL ¥ /zi% signal.SIG_IGN ICFE SN TW
72) A, ZoBEITD LER A

int PySignal_SetWakeupFd (int fd)
CDa—74 V74 BZ 7TV RIS B T FABSENL P LTEZRAL T 74
NIRRT EIBELE T, fd X/ >7ay o7 ThrINEIRD F8A, ZOBEZ. 1 Di07 7 4L
b TRl £7,

i -1 2T, ZOWEZEMCLET; ZhADPFIKRETT, ZoBE%IE Python ® signal.
set_wakeup_fd() YFEIFETIN, YARII—F v 7 bITVEVA, fd 3EME T » 4 ViR FT
HHENETT, ZOBBIEIAA VALY FALDAFUHEINZRETT,

N—Yar 3.5 TEHE: Windows T. ZOBEEBIIY 7y AV AR R—IFTB L5 DELS,

5.6 AINI S

PyObject* PyErr_NewException(const char *name, PyObject *base, PyObject *dict)
Return value: New reference. DL —7 4V 7 4 BABUIF L WHIS 2 5 A ZER L TIEL £,
name 58UIH L WHIADHAFT, module.classname JERD C CFEHITHRIFIUIER S, base &
dict 5IE0LEE NULL T3, ZHEITXRTOFNDD DL — 1+, #lAIAAH Exception (C Tld
PyExc_Exception & LCT7 7t AWRE) ZN— b LTIRELALZ FRAA TV 27 P RIERL £F,

HLws 720D __module__ BN name 5IBOHTPEE T (BRED Py FET) IKRESN. 77 R%
FREES (REZD Ry FO%) KERESINE T, base 5IBIIMRDD DN—R7 FREEET 72D
HRET;, —DDIFTRATH, VIADX TV THHOERA, dict 5IBIZT7 7 AEE XY v KOFE
BEIEETA-OIMEZ LT,

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

Object *dict)
Return value: New reference. PyErr_NewEzception() LIZIZF U T A, #HLWHIF Y 7 RizfiiH

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

N—a ¥ 3.2 TEM.
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57 INATS U b

PyObject* PyException_GetTraceback(PyObject *er)
Return value: New reference. Python T __traceback__ BMNSL7 72X TE 23D LML, filst
IZBE9 % traceback OFTLWESRZIREL 3, BIRT 2 traceback 2 EWIEIX, NULL 2R L £ 3,

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

PyObject* PyException_GetContext (PyObject *ex)
Return value: New reference. Python T __context__ @MN S 7 272X T&E35DEL. HlFhC
B32ar7FAb (ex PEH TN ZIWHEL TOLFIDFISNA VA2V R) DFLWESIREZIRL
9, BRI 237 F R PHAMNEEIL NULL ZIRL £,

void PyException_SetContext (PyObject *ex, PyObject *ctx)
BISMCEIT 22> 7 XA MZ etz 2y PLET, 7V 7T 2ITE NULL ZEHL TS W, cle 23
B A AR A S PO BT 2 v Z7IIMTONERA, ZHUX ctr NOBREEAE T,

PyObject* PyException_GetCause (PyObject *ex)
Return value: New reference. Python T __cause__ EBMNL7 7€ ATE23dDFEUL., FlAcE
55K (raise ... from ... ko Ty FENB3HIHA A X 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 Y RRZ AP None DEL LN TH 2 I ZlEDPD BT = v Z7IITbHERA, THII cause N
DB BALET,

Z OBEBUC X o THEERIYIC __suppress_context__ IZ True 25ty F XN F T,

5.8 Unicode fIAAFT o

T oR#IE C E385 5 Unicode fINZE- 72 DEBIELZD 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 4 7Y = 7 b Z{ER 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 7Y =7 b Z{EM L £ 3, encoding B & reason 1 UTF-8 = > a—
F N7 FHNTT,
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N— g > 3.3 TIEHERE: 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 M Z{EM L £ 3, reason & UTF-8 =¥ a— F & hiXF
T3,

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 6NN F 7T =7 + D encoding JEIEZEL %3,

PyObject* PyUnicodeDecodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeTranslateError_GetObject (PyObject *exc)
Return value: New reference. 52 HN7HINA TP =7 b D object EBIEERL 3,

int PyUnicodeDecodeError_GetStart (PyObject *exe, Py ssize t *start)

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

int PyUnicodeTranslateError_GetStart (PyObject *exc, Py _ssize_t *start)
BENTINATY =27 b5 start BYEZEUF LT *start IZHML 5, start & NULL TH - T
D FERA, BIL7S 02, KRMLS -1 ZIRL 7T,

int PyUnicodeDecodeError_SetStart (PyObject *exc, Py ssize 1t start)

int PyUnicodeEncodeError_SetStart (PyObject *exc, Py ssize 1 start)

int PyUnicodeTranslateError_SetStart (PyObject *exc, Py ssize t start)
BEEINTBNA TS 27 v D start BMEE start ITRELET, BINL7es 0 2, KBLES -1 2K
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)
EEXNEHNLT T2 b5 end BHEZBIS LT *end WML 3, end 1& NULL TH > Tidk
DERA, BIIL7ES 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 227 2D end BT end ITRELET, BIILAS 0 %, KRBLES -1 ZIRL
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 D reason BHEZIRL £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)
BINZFIHNA T =7 +D reason JBHEE reason WCRELET, HBILES 0%, KBLES -1
ZIRL £,

5.9 BlROEXE

These two functions provide a way to perform safe recursive calls at the C level, both in the core and
in extension modules. They are needed if the recursive code does not necessarily invoke Python code
(which tracks its recursion depth automatically). They are also not needed for ¢p_ call implementations

because the call protocol takes care of recursion handling.

int Py_EnterRecursiveCall (const char *where)

CLRLVOBFFIHLZLES ELTWVWDE ZAICHIZNITET,

USE_STACKCHECK NERINTWVWEHE, OS DRRXRy IRF—N—Ta—=DL7hr5h%
Py0S_CheckStack() %o TFzv 7 LET, LA —"—=78B—-L T34 5, MemoryError
vy LB TRWVEZRLET,

K OBEBIEERD LRICE Lfmam#%%l/7bi?otﬁk LTWw38H4E,
RecursionError 2ty M LYRTHRWEEZRLE T, £ TRWVWEEEZEREZRLET,

where & " in instance check" DXk 574 UTF-8 =y a— FINXXFEIIZL T, HIROEZ DR
FUZEL -2 2 TiEH &N 5 RecursionError O X vt —IJICEETE S XDICITARETT,

N— g 3.9 TZH: This function is now also available in the limited API.

void Py_LeaveRecursiveCall (void)
Py_EnterRecursiveCall() Z#& T &¥ £ 3, Py_EnterRecursiveCall() @ REIILT= MUH LIC
L 1 EFEE U D 8 A,

N— a v 3.9 TEH: This function is now also available in the limited API.

Ay FFHENIHR L tp_repr ZWYNTEET 21213, FARZEROWEIRD N ET, R& v 7 ORI
Z. tp_repr FERUHZ T 272D TV 27 P Rillo T REDBDH D ET, XD 2 DOBEBUITIZD
BREZ B I L E T, FEMIX, I 5iX reprlib.recursive_repr() Y FI%ER C DEETT,

int Py_ReprEnter (PyObject *object)
THERLIR 2 RS 2 72D12, tp_repr DEIEDLETIHIH L E T,

ZFOAT7T 2 FHEBIAME SN DE o GE. ZOBBIECERZERELET, ZOHA.
tp_repr DFEHEIZ, BFRERTXFINA T 227 b ERIRETT, HlZiE, dict A 7Y =2 Mk
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{..}ZRLEI L. list A7Y =27 M [...] ZRLET,

IR ERIGEL 725813, ZOBBIEOBBERL T, ZOBA. tp_repr OFEEIZ—HEMN

1213 NULL ZIRTRETT,

ZHDANDEER. BRI LR 2R, tp_repr ORKITEHE B D UHZHIT THEVEE Ao

void Py_ReprLeave (PyObject *object)
Py_ReprEnter() T XHE T, 0 2R L7 Py_ReprEnter() OFEXFHILIZXL 1 [BEIFEXA UL

RO EHA

5.10 ZREHHN

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 *l
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

ROR—DITHL
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R 1-RIOR—IH5DHKE

C% Python % AR
PyExc_KeyboardInterrupt KeyboardInterrupt
PyExc_LookupError LookupError *1
PyExc_MemoryError MemoryError
PyExc_ModuleNotFoundError ModuleNotFoundError
PyExc_NameError NameError

PyExc_NotADirectoryError

NotADirectoryError

PyExc_NotImplementedError

NotImplementedError

PyExc_0SError

OSError

*1

PyExc_OverflowError OverflowError
PyExc_PermissionError PermissionError
PyExc_ProcessLookupError ProcessLookupError
PyExc_RecursionError RecursionError
PyExc_ReferenceError ReferenceError
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

33 T &
PyExc_ChildProcessError .

N =Y 3 v
PyExc_ConnectionRefusedError
. PyExc_FileNotFoundError

PyExc_NotADirectoryError .

fin:

PyExc_BlockingIOError .

PyExc_ConnectionError .

N

. PyExc_ConnectionResetError .

PyExc_InterruptedError

PyExc_PermissionError .

PyExc_TimeoutError & PEP 3151 ICX D EBAXINE LT,

PyExc_BrokenPipeError

PyExc_ConnectionAbortedError

. PyExc_IsADirectoryError

PyExc_ProcessLookupError

N— a v 3.5 TiBI: PyExc_StopAsyncIteration B & U PyExc_RecursionError ,

N—3 a ¥ 3.6 TN PyExc_ModuleNotFoundError.

_ 1 ZAIFROBEEGN DD DR— R 2 5 2 TE

N

~

PyExc_FileExistsError

N

N
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INHIXHEEMEDD 5 PyExc_0SError DL A V7 A TY

Ct

AR

PyExc_EnvironmentError

PyExc_IOError

PyExc_WindowsError

%92

N—=Yay 33 TLEH: ZhHDTA )7 RIBSOREEZ T 5 =i flibh g,

HER:

5.11 B#EZEEHTIY

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 Py0Object#; they are all class objects. For

completeness, here are all the variables:

C% Python % AR
PyExc_Warning Warning *3
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 THBM: PyExc_ResourceWarning

HER:

*2 Windows TOAEZHEINTWVWET, 7V Faty P+~ 0 MS_WINDOWS BEHRBINTVENTA M TEI LT, ZheEisa—

FERREL TSN,
*3 IOFEHEEL H 7 I DI DN—RY 5 R TF

5.11. FEESEHTIY







SIX

A—FT«14 V7«

ZOEDOBEIZ. C TErNa—F 275y 74— AMTAMEDOD 2B DIZT 3 ETEILDD DS,

C 25 Python €Y 2— %25 dD, 2L THEBD5EEMRLLD, C DfEn 5 Python DIEZREES
5HDET, HABRI—T 4 VT 4 NRRAZZITVET,

6.1 ARL—FTo VI RATLEEDI—T1s T
PyObject* Py0S_FSPath(PyObject *path)

Return value: New reference. path D7 7 A VI AT ARBEEZIRLE T, A7 =227 2% str

bytes DFEX. ZOBRAIV U EABA 7YXV FENET, A7V =7 M os.PathLike { ¥
R—7 2 —REFHELTWAREE, __fspath__() PFFEHIN, ZDFREED str 2 bytes THIUL
ZOMEMREINE T, THRIFIUR. TypeError 23kt Xt NULL 2NRENE T,

N—a v 3.6 Tl

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

filename & \N5 ZHTOEHE 1/O 7 7 4 )L fp 230EEHY (interactive) TH 2 & EZ LN BLEICE (FF
¥r) ZRLET, 24Uk isatty(fileno(fp)) DEIZRBZ 7 7 A VDHETT, Fa—NLRKR7 5
7' Py_InteractiveFlag DEDHEITIA, filename KA ¥ & H NULL 2>, %H{AHT '<stdin>' 7
2?7 OWVTLICELWHEICDELRLET,

void Py0S_BeforeFork()
TuEANT x—2F HHNT, WL O OHNEIREZ #2572 DB T Y. fork() PHAED T 1

L 2B 3 ZOMOELIOBEEEFECH SR Z ORI X RITAER D 8 A, fork()
PEBINTWVWEBI AT LATOAFHATEE T,

ZE%: The C fork() call should only be made from the “main” thread (of the "main”
interpreter). The same is true for Py0S_BeforeFork().

N— g > 3.7 TEM.
void Py0S_AfterFork_Parent ()

T AT +— 7 LEBICNEIREZ EHH T 270D T T, fork() . HED It X2 EH
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T3 Z2DMOBELOBEKEZ T LRI, Tt R0EMNKIN LY S hchhrbs s, B n
Y2056 ZOMBENRCH I ZIFUERD F8H A fork() DEBRINTWVWE Y AT ATOANHATE
N

Z&=a,
= e

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— a ¥ 3.7 TENM.

BE.:

os.register_at_fork() % H| H 5 % r Py0S BeforeFork(). PyOS_AfterFork_Parent ()
PyO0S_AfterFork_Child() IZ & o TR E NS A AKX 4D Python B ZFRTE L7,

void Py0S_AfterFork()
a2 fork L7BRONEIREEFEH T 270 OBEETT; fork % Python 4 > & 7V X ZE Vi

I BGE. Bk T at ANTZ ORI X QIRR D EEA. Fiick 7T at RICH 72 TR RE

Preo— F3 2558, ZOBBEIFCHILERIDD ZEA,

N— a ¥ 3.7 TIEHESRE: ZOREEUX PyoS AfterFork_Child() XX > CEBERIOLNE L
int Py0OS_CheckStack()

AVRTYEWRARy JEMEFCRS LA ZIRERRLES, Z0F =y ZHEBIKIZEEES D
D £33, USE_STACKCHECK DEZE XN TWEIHE (BIRTIX Microsoft Visual C++ 284 5T
L R L7z Windows fR) 1 LA FIFT & ¥ A . USE_STACKCHECK (FHBINICERINE T; HIiD
- R TIOEREZEELTUIRD FHA,

PyOS__sighandler_t Py0S_getsig(int %)

STFN RN TBBEDS T FIANY RSB LET, ZOBKIE sigaction() F7213 signal )

DNVWTNPIIRNTZHNT v =TT, sigaction() % signal() REHEMUHL TIEAED FHEA!
Py0S_sighandler_t (% void (*) (int) @ typedef \Z X 2 H|% T,

PyOS_sighandler_t Py0S_setsig(int ¢, PyOS_sighandler_t h)
STFN I BBEDS T FANY R TR b

P

CRELET; IO 7 F ANy RIERLET,

BO6EIA-TaUTH
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Z OBRE sigaction() E721d signal() OWVWTHRIINT B NT v 8—T7F, sigaction() %
signal () ZEHEMUOH LTI D £ A! Py0S_sighandler_t I& void (*) (int) O typedef IZ &
BT,

wchar t* Py_DecodeLocale(const char* arg, size t *size)
surrogateescape LTI — NV FJ B0 T, aFr— LIy a—F 4 Y IZDAL b XFEHEFa—FL
E9: 7aA-FTERVAAL NI U+DC80 25 U+DCFF £ TOHIPFOXFr LT7Fa—FEh
FT, AN MBS - N XFeLTTa—RFIN35E8E. Z0FEETa—-RFT2530TERL
surrogateescape L7 — Y RS2 ffio TS M2 X5 —-F L ET,

Tya—7 47 (BREOEWVIED»S) :

UTF-8 on macOS, Android, and VxWorks;
UTF-8 on Windows if Py_LegacyWindowsFSEncodingFlag is zero;
UTF-8 Python UTF-8 € — F3ERZIGE

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.

BHfEousr— nzya—54 >0

MUK ABVERINZTA FF Y T R—LFHNDRA YRR LET, ZOXEVZBRT 2D
121 PyMem_RawFree() %ffio T 72& W, 5K size % NULL THRWEEE, null XFLUNDT A4 K
F v 77 X—D % *size "EZIAAF T,

Fa—FH LA EVERTZ S —2E 2L NULL #3K L 3, size #5 NULL TRWEEIZ., X
FVITT7—DL EX (size_t)-1 %, 7A—FTDITT—DL =X (size_t)-2 % *size IIKEL
i\j—o

CIAT7IV—NTPRRVRD, 7a—-FToO7-@FEIDIFTEA,

F ¥ 77 R=XFHN N4 FFNRTIE Py_EncodeLocale () BFAEEf-> T 72X W0,

BE:

PyUnicode_DecodeFSDefaultAndSize () 3B XU PyUnicode_DecodeLocaleAndSize () PA%L,

N— ar 3.5 TE.

N—Tay 3.7 CEHE: ZoBEE, UTF-8E—FTWR UTF8 =rya—F4 Y 7%FIHT2 L5127k
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 BffioT, V4 FF ¥ 77 XR—XFH|enr—Lrzra—74 Y7
Tra—FLET: U+DC80 75 U+DCFF £ TO#FADY 15— b 3CF1E 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 ERRGE

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.
« HEOusr—Lzva—74 22
ZoBIE. Python UTF-8 €— FTIZ UTF-8 =y a—7 4 Y72V ET,

Return a pointer to a newly allocated byte string, use PyMem_Free() to free the memory. Return

NULL on encoding error or memory allocation error.

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 v T 7 X2 —XFINRTITIE Py_DecodeLocale() BAEIZH > TL 72 W,
2E:

PyUnicode_EncodeFSDefault () 3 XU PyUnicode_EncodeLocale () BA%L

N—a v 3.5 Tl

N—ary 3.7 TEE: ZoBZ. UTF-SE—FTWR UTF-Szrya—7 4 Y7 %RAHAT3 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 BV 2 — AR L TV EHEICCOa—F2 o7 7R T 3B T, TRTOBBIIREDAS V&
TVRAL Y FD sys Y 2 —LOFHE I LTEELE T, ZOHEFIHTDRAL v FIREMEERIHENA
INTVET,

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

int PySys_SetObject (const char *name, PyObject *v)
v 73 NULL TIHEWGEEA, sys TV 2— 1D name 12 v ZIRELE T, v 23 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 B6Z1-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 3,

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, VAMFTI 27 MIRHELETS, path 1377y 7 4 —2D
MERZA 7Y 2 & (Unix Tl 1, Windows Tl ;) TRYIHGNZAD Y A M TRIFIUIRD $HA,

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

format 13, 7+ —~<v FEOHIXFHD b —ZALDKE X% 1000 N4 FLFICIZBZRETT, -
1000 N4 FRAEDOHSISCFFNZYI D EED o T, FHT, FIRDZW "%s” 74 —< v P RESNE
TEDY FRA "%.<N>s” DXL T N IZ 10 #EHOEEEE L. <N> + ZOMD T +—< v
MEDRKY A X235 1000 2RI BRVE S ICHKETEINETT, AL LI "% 12K E(T 2 HH
HHDFET, IFFICRKEVEHEIH LT, BEOKTFZENT 20 REESH D $9,

MENFEAE L2 D, sys.stdout DRESNTWARLSEGE, 74 —< v MROX v —=J3EXYD
(CLRLD) stdout ITHIIESHNET,

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

void PySys_FormatStdout (const char *format, ...)
PySys_ WriteStdout() Zfl7zB8%T 523, PyUnicode_FromFormatV() Zfio TR vyt =% 7 5 —
“v Pl Xvbe—YZEREORIYIDFHEDLDIFZLEE A

N—a v 3.2 Tl

void PySys_FormatStderr (const char *format, ...)
PySys_FormatStdout () L[ TI . sys.stderr b L <& stderr ITHIIL %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 X [Allk, -X 7> a YOBEDOHEZ LR L 7,
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I —MHE S L, NULL 2SR&h, skt y FahEd,

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 ¥ 3.8 TEM.

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 on 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 X E7 v 7BEBICEINEST, 7y 7B V24 20 6UHEIN22H L
NZVDT, TOKRA »RIZERHE Python DIREEZSIRIRETEHD 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.
SIBUEL T B A X b sys.addaudithook ZEH L 3,

N— a v 3.8 Tl
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6.3 70Ot X1

void Py_FatalError (const char *message)
By 2 — X vt —3 (fatal error message) Z i) LT at X2 5lfil#& 7 (kill) LE3, BER
WEZTbNEEA, TOBEIE. Python 4 ¥ &7V X2Vl 2 DAEMRTH 5 & 5 KN HM
Hahle Z; flZE A 7927 MEFEPHEL TVt Bbhd L 2iZDAks, MUHEENBE X511
L7272 D $8 Ao, Unix Tl 5% C 74 75 VB abort () ZFFUH LT core ZAEML &
PR S S

The Py_FatalError() function is replaced with a macro which logs automatically the name of

the current function, unless the Py_LIMITED_API macro is defined.
N— a ¥ 3.9 TEH: Log the function name automatically.

void Py_Exit (int status)
WIEDO T A2 T LET, Py FinalizeEz() ZWOH L%, BHEC 74 77V BEED
exit(status) ZMUHI L ¥F, Py_FinalizeEx() BT —IZRo75GE, BT AT —&XR13 12012
WESNET,

N—Par 3.6 TEHE: RTUWHOL S —I3MHEI N LD L,

int Py_AtExit (void (*func)())
Py_FinalizeEz () 7 S E N2 BRBRWIEZ1T 5 BIEL (cleanup function) ZEFK L £ 3, BIER
BRI T B L CREOH S M, HZIRL £ A, &R T 32 OBRIRILHEEBZERTEE T, BRI
BI$ 22, Py AtEzit ()& 0 BRLET; KT 2L -1 2IRLF T, RBICER L - RinRUIHEEE
BoIC U EhEd, SRS A —E L2 OH I EE A, Python OWNERRYZHE T LB
BIAARERRIE & D DIANICSE T L TWB DT, func > 51EWAH 74 5 Python API MO LTidi b
FH A

6.4 EZa—-ILDAVER—-F

PyObject* PyImport_ImportModule (const char *name)

Return value: New reference. Z DBEEUI T T2 PyImport_ImportModuleEz () % Hiflift.L 7z 4
Y R—=T x—AT, globals BEL U locals 51%% NULL DF FIZ L. level Z 0 IZL72dDTF, name
FIEZ Ry PREENZIGEE (B2 Ry r—YDHTEY 2 —NZEELTWVWBEE). fromlist 515
VRN '] zEMmEh, ROENES 2 —A288 by TRy F— I TRELARIOEE
¥ 2 —)b (named module) 12722 X5 ICLF T, (JR&LHH DR D ITITIE, name HEBRITIZY 7
EDa— L TRAVP TRy F—=URIBELTOVWAHE, Xy Fr—20 __all__ ZRBIHEEIh TV
BTEY 2= A= FINTLEI LVHSEWEADR DD T, ) 4 Y R— 1 ENEY 2 —AADH
T RBRERLET, KMLAGEIIFMNEZELy L, NULL ZIRLES, 1 VK- MTKRRLE
Y 2 —/id sys.modules IZH D FH A,

Z ORI EICHEN A VR — PR L $9

*,

PyObject* PyImport_ImportModuleNoBlock (const char *name)

Return value: New reference. Z DBIEIX. PyImport_ImportModule() DFEILFTEDTA V7 R
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T

N—Y 3y 3.3 TEE: ZOBKE. 1ERIIHDAL Y FIckoTA v E—1ruavy 22 Tbh TV
BIZHNBIC R LT W L7z, LA L Python 3.3 Tld. KT OHN TR Y 7 AF—AMNET 2 —)L
Zrouy BT LEDT, ZOBBORRIZIRZFENED IZPLETIED D 8 A

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

Object *fromlist)
Return value: New reference. €Y 2 —NL% A Y R—bLET, EV2—1DA Y KR—=FMIOWTIE

FAIAAD Python BIEL __import__ () Zittr K< b b E T,

ROHIZ, A VR—PFENZET 2Dy TNy T —IANDFH LWSBEL, KRL5EZ
IS 23 E LT NULL 2R L %3, __import__() YU LS. Ny Fr—YOHTEY 2 —VHEK

SNz ZiX, ZETR fromlist ZIEEINTZRLSNE. Py LRV DARy F =Y RIRLET,

A4 Y R—= PR LUIBEIE. PyImport_ImportModule() L FRRICATERES 2 —N1DF TP =
7 b ZHIFRL £9,

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

AIAAD Python BIE __import__ () Z#O e KL< 20D ET, WS Db, D __import__()
X OB EETIH L TWE 25T,

EDfEF. A Y E—FEINEET2a—AD by TLALSY F—=IADHF L WEEL, LR LEEAIE
BISNERE LT NULL 2B L EF, __import__ () ERILC&EIIZ. Ay Fr—YDH TEY 2 —ADEK

TNz FlX, ZBTHRY fromlist ZEINTZRELSNE. by LAV DARy F—PEBRLET,
N—ar 3.3 TEM.

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

PyObject *fromlist, int level)
Return value: New reference. PyImport_ImportModuleLevelObject () LA TWEFTH, name H°

Unicode 7Y =7 b Tl3% < UTF-8 TZya— RXNXFEHTHBETERLED 3,
N—V gy 3.3 TEHE: level ITIXDIEIPADEIIFHTEEA,

PyObject* PyImport_Import (PyObject *name)
Return value: New reference. ATED 7 4 Y KRK— b7 v VB ZFFOCHTZHDOEKED A ¥ X —
72 —RATT (level 120 ZHIRT 2 &, #ihff > R—P2ERLET), ZOBBIIBED S m— L
ZHEFEND __builtins__ 25 __import__ ) BEEMUIHL T, bbb, BEORKICA ¥
AP=NENTVEAYR= Ty 7o TS Y R- b 2ITVET,

Z OB E K 4 o R— P 2FHLE T,

PyObject* PyImport_ReloadModule (PyObject *m)
Return value: New reference. €Y 2 —)L%H O —F (reload) L¥ T, ROEIIHRI—-FLAZEY 2 —
Dby TRy =IO NOFEBRBRICHD £F, RRLGEC3FMN 2Ry L, NULL %
BLET (ZOBETH, TV 2 VIERINTVWEIEERDH D £5),
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PyObject* PyImport_AddModuleObject (PyObject *name)
Return value: Borrowed reference. Y 2 — LA HIET 2 ET 2a— A7V =227 v 2EBLET,
name 583 package.module DFEARTH DL EFVELA, FTEY 2 —LFHFFCHLYTEIEY 2 —b
DDBPE D PHFNR, RIFIUIFHZREY 2 -V EER L TEY 2 - VEHFIHALES, KBLLS
AWidpstezty b LTNULL 23R L 5,

FR: COBBIBEY 21D VR- IR FRITVWERA; BV 2 —AMEE R — FEIATWVWA
FiuE, ZEDET 2 —N ATV b REBZI IR D ET, PyImport_ImportModule() % Dl
R oTEIS2—N%A4 VKR=-FLTLEZ WV, Fy MR THEL 2 name BFELR VS
a. Ny r—UMERMEREINEE A

N—Y a ¥ 3.3 TEM.

PyObject* PyImport_AddModule (const char *name)
Return value: Borrowed reference. PyImport_AddModuleObject () AL TWE § 53, name 23 UTF-8
Ty a— RFEIN7=LFHTIE% L Unicode 7Y =2 M EFHATZHTREEZD 75,

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

Return value: New reference. €Y 2 —/)L4% (package.module JEXTHHWEHA) B XU Python
DAL +a—F 7 7 A NRHAAABR compile() THELNALIA—FAT T2 PEITTICEY 2 —
NEa—RLET, EVa— LA TP =7 bAOHLEBRZREZEL T, KRRLLLE IS E
v L. NULL ZIRL %3, /& R PyImport_EzecCodeModule() DB A - 72T name 23
sys.modules ICA-TWE LThH, 4 Y HR— MIKMLAEY 2 —LI sys.modules ZFED 1
Ao FIELDOARSERREY 2 — L% sys.modules IR T DIXEMRTHD, ZOLIRET 2a—L%A
YR=PFFTEZaA-RIZtoTE EY 2—LDREDDD LR (EY 22— UHUEFEDERID 6473
NREH» D LARW) 5T,

EY2—®D __spec__ & __loader__ MEFFEINTWARIFIUR, BYIMEDEE XL E T, spec
D B—X—F, EY2—1D __loader__ » (b LRESINTWIUR) ZRIIRES N, 5 TR
#UX SourceFileLoader DA ¥ A& /XL""‘E?;(%L& T

EY 2D __file_ JBHIEZa—FNF TP 27 FD co_filename \FHEINFE T, b LEUILS
¥, __cached__ "I EINZFET,

COBEE. TTRA YR PINTVEEY 2 —LOBRERIEHER - FETVET, BERNICE
YVa—lOER— FE1T S5 HEE PyImport_ReloadModule () 2B LT &V,

name 75 package.module JERD F v M ERFELTH -GG, ELRER IR TRV Y 7 — IS
DR ENIRNEFICRD 3,

PyImport_EzecCodeModuleExz() ¥ PyImport_EzecCodeModulelithPathnames() dZMRLTL 7
SV,

PyObject* PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)
Return value: New reference. PyImport_EzecCodeModule() &TWE T A, pathname 5% NULL
TROWGAIZEY 2 =LA77 bD __file__ JBMHIC pathname DERESI NS HH R D F5,
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PyImport_EzecCodeModuleliithPathnames () B L T 72X\,

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

name, PyObject *cpathname)
Return value: New reference. PyImport_EzecCodeModuleEz() L TWE T, cpathname 23

NULL THRWEAICES 2 —1LF 7P =22 FD __cached__ BMIZ cpathname DFRE SN D AR
DET, ZhoD 3 20lBDS> B, ZOMMOFEHIEE LWVWTT,

N—3 g v 3.3 TEM.

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

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

pathname. cpathname 73 UTF-8 TZ>a— FINEXFHTH 2 mnBieh) 3, b L pathname
M NULL D5, cpathname 725, pathname ¥ D X 5 RIEICRZ RN ELEH2AAD R INE T,

N—a v 3.2 TEM.

N= a3y 3.3 TEH: N b= FRDORANEZ LN EIZDA imp.source_from_cache() 3
V= 2R ZADFTREICEH ST T,

long PyImport_GetMagicNumber ()
Python N4 ha—K 77 4L (Jl# .pyc 77 4L) DT v 7 F I N=%RLET, vV v IV
N=@FANAL P AR T 7 ANVDBRHID 434 MZ, VIVLY T4 7N b A —X—THNEZRET
T TT-DHAEIX -1 ZRLET,

N—Yar 33 TEH: RMLEEEE -1 DEZEREL T,

const char * PyImport_GetMagicTag()
~ Y 7RI XFHN %R Python N4 +a— K7 74140 PEP 3147 73—~y FTIRL¥7,
Sys.implementation.cache_tag DEMEETE, 2O Z OHBORDL Y ICHATRETHSL Z L
ZRFCHLEL £ 5

N— ar 3.2 TEM.

PyObject* PyImport_GetModuleDict ()
Return value: Borrowed reference. €Y 2 — )VEHD /=D DFHE (WbW 5 sys.modules) #iRL F
To ZOHFBREA VR TVRIIZ—DRTHE2EILDTHERLTLEZEEI W,

PyObject* PyImport_GetModule (PyObject *name)
Return value: New reference. 52 b NTzHHDBEICA Y R— PEADEI 2 -V ZRLET, £
Ja—AHhBA VR=PEINTORPoEEE NULL Z5RLETH, =7—-Ety PLERA, £
Y a— L OMBICKM LIS EE, NULL ZKL, =7—%ty FLET,

N—a ¥ 3.7 TENM.

PyObject* PyImport_GetImporter (PyObject *path)
Return value: New reference. sys.path & L <1 pkg.__path__ OERTH 2 path &R T 27
YOAXTT 7 Ve RLET, BEICK o TIE sys.path_importer_cache HENPSHIGT 22 & b
HDET, DLELAT I 27 MDF 2 v ¥ 2SN TOVRD - GEIE. path BEREZRZ 27 v 7N
Rt 2 £ T sys.path hooks ZFEBELET, YO 7 v 73 path BEER/Z R VIGEIX None IR
52 B6Z1-F1UT
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LET; 2T KD, path based finder 252 @D path BREZRfIF 27200472 =7 BB LR
MPolel L EMUH LITIIBERA T, REINICESNA 7Y =7 b % sys.path_importer_cache
ANFrvral, A7V =7 bAOFARBRERLET,

int PyImport_ImportFrozenModuleObject (PyObject *name)
Return value: New reference. name £\ 5 EZHTD 7 ) —X (freeze) ENFEY 2a—N%Za—FLET,
BT 28 1%, BEY 2= ADEONLRD 0 75GEITE 0 2, FIHHEAKRKL 725812365 2 v
FLT-1%BLET, B—RIFHLIZEY 2 =07 72 RAT B12iE PyImport_ImportModule ()
2o TLZE WV, (Note ZOBBIIWE SHRMEIBLARTT — ZOBBEEY 2 -3 TIZ
AVR=—FEINTWVWH6VB—RFLTLEVWET, )

N— g r 3.3 TEM.
N—=Yar 34 TEHE: __file_  BHIEDIIEI 2Lty PENFEHA,

int PyImport_ImportFrozenModule (const char *name)
PyImport_ImportFrozenModuleObject () ¥ TWE T A, name I UTF-8 T a— Rk
FHIDORD D IZ, Unicode 7 7Y =7 M 2T 2 R0E 2D 73,

struct _frozen
freeze =7 4 VT 4 DBERTE2 LB T7 V- ET 2= VT A7V FROMERERT
¥o (Python ¥ —ZABAYID Tools/freeze/ ZZMML T ZE V) Z OMERDERIZ Include/
import.h IZHH. UTD XS ITR-oTVWET:

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

};

const struct _ frozen* PyImport_FrozenModules
ZDRA Y RIE struct _frozen DL I — K560 HKIHDEZRD X V3238 NULL E IR 5T
WB XS RN ZIET XML EnE S, 7V —ASNEEV2—LEA VE-1FFT2LE 2O
T—INERRLET, $— =71 ®/Oa—F hs ZORA Y 2HHTZ#E LT, BIRNICAERE
N7V —XMEEY 2 —VOEEZRET 2L 51CTEET,

int PyImport_AppendInittab(const char *name, PyObject® (*initfunc)(void))
MFOMHAABEY 2 =T =T NVICH—DET 22—V ZBIMLET, ZOMBEAIEEZHE L
PyImport_EztendInittab() D7 v X—BT, 77— ADBHRTELWVE 21T -1 ZIRLF T,
Hi7z72EY 2 =& name TH Y HR— P TE, BINIA Y FR— bt 2ils BI85 L
T initfunc ZEWE T, Py_Initialize() & D DANTFIHIRITNUIRD £ A,

struct _inittab
HARABEY 2=V Y R PHAD—DDIY b)Y 2B L TWAREERT T, U R M NOBIEEITIE,
AR TV EZNTHARAENTV B EY 2 — L DOAHT L PIHLBEB P IEE S TWEF, Python %
YAt ko T s T aE, ZOWMERDOES| . PyImport_ExtendInittab() ZHlAEOE T, B
MOMAABEY 2 =N ZRETEE T, MEARIE Include/import.h TUTD XS WCEREIHTW
9
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struct _inittab {
const char *name; /* ASCII encoded string */
PyObject* (*initfunc) (void);

};

int PyImport_ExtendInittab(struct _inittab *newtab)
HABIAAEY 2 =NV DT —TNMI—HDEY 2 — A ZBIML £, EH newtab ¥ name 7 4+ —/L F 3
NULL 1272 2 TW 5t ¥ F )L (sentinel) T b U THEFS N TWRITUIRD A, Y F2IUHE
ZHEZONBD o IGEITEXEVERICKESE S LNVERYA, BT 5L 0 %2, WET— 72415k
TE2DRTNRATYEMETERL o LEAIE -1 ZIRLET, BIEIRRLEES, €Y 2—0L
IR T — 7 MBINE M ER A, Py_Initialize() & D BRNCFECHIRITERD X8 A,

Python 2% # & | % 8 b & ©v 2 %5 &. Pylmport_AppendInittab() ¥ 7z &
PyImport_EztendInittab() 1Z. ZHNENOFHULDOFNIFOH SN2 HENDH D 5,

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

MITFoN—F VX, marshal Y 2 — L e RUEREZFH BT A T 27 b% C a— 2oz 3 X
S1LET, BINLER T — 2 2E2HITBEBICMA T, T—X2HARTEBD DD 23, BIHbanr:
F—REILEFRT BT 7 A NEAALF VY E— FTHIPATWARITIUIRZD 8 A,

BUEIZ R PMIDEICK B KD ICadEE Lk 3,

CDEY2—NTIE 320N aryD7r—REREHR-—FLTVET, N—Yar 0 IERDDDT,
N—=Y a2 ¥ 1 & intern (L XN3EFHNE 7 7 A VNTHE L, Wiv—> v ULoRIcs EEEN2 k5L
F9, N—=Yay2d FENMERICHLTANSFY 7+ —<y FEFAL EF, Py_MARSHAL_VERSION
BHEDNN=Yay (N=Yar2) BRLET,

void PyMarshal_WriteLongToFile (long value, FILE *file, int version)
long B DBEEIE value % file NEFULL F3, ZDORBEEIX value DTHT 32 By F2F &AL T
§; A4 T 4 7D long WY A XITIFBFIL LR A, version 37 7 A VT x—<v FRRLET,

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 DEEFULRIAD A 0 7oA WHIA TS = 7 M 2R L EF, version
77407 x—~<v bERLET,

T oz f> &, Bt h@zisRZeE £9,
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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.

5 —DE, BYRAIS (EOFError) ZFXEL -1 ZIRL £,

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, #YRAIS (EOFError) ZFEL -1 ZIRL E7,

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

for reading.
T —DHAE. #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 A M) =405
Python A 7Y =27 v 2 RLE T,

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

6.6 5|HDEBINEIEDIBE

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

BRUIWCHHET 2 3 DDBEK. Pydrg_ParseTuple(), PyArg ParseTupleAndKeywords(), B X Of
Pydrg_Parse() l3Wihd BERXXFY (format string) ZHVE 3, FXAXFEINE, P ZITES X
FTOGBICET 2 HREZEZA 2 DICHVWENE T, WThOBEICE T 2 HE XD, RLHEAZE->TW
£9,
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6.6.1 5|BZMEINI S

BRCFINE, el ko 7 EREA (format unit)” 2K DB EF, 1 DOBEREAIZ 1
DD Python #7927 b 2RLET; @HEEIHE—OF», FEXEAD» SR XFHNZFEINTH - 72H DI
"D ET, flFe LT, fHlTHbLATOWRWERBASCFEINDE—D 7 F U AFEITHET 2580 D
PHHET, UTOFHHATIE. 5IAFOOWAHEREEREA TS () FHINCH - 728313 EF AL S
+3 Python ®A 7Y = 7 MUTT; [fi] k% 7 FLAELT 2RI C OBHHTT,

XFHENY T 7

UTFO74 ==y MIFATI 2 MNTEBELIEAEVF vy 72 LTT7 78R T22DDHDTT, REND
unicode % bytes D7=DICEDRA ML —YEHARTI2LEIEIH D XA,

—fEIZ. T A== PNV T IR Y E Ly FT BRI, 2Oy 7 2 30ET % Python A 7Y = 7
MCEDEHIN, Ny 773 Z0ATI27  DIA4 74 2 2HEGLET, BAHETAEY RMRNT 5
WBEIDH Y ERA, ZORIFE. es, es#, et, et# 72T,

7272 L. Py_buffer BEERICHMEI NNy 77 —Fvy 73T, BMEHLMEZDO Ny 77 —%
Py_BEGIN_ALLOW_THREADS 7®y ZWT%. mutable 27 —XBWRINZD VF A XENDTHVRY
BULCHIHAST 22D TEXS, Z02bDIT, 207 =X 22D o 7858 (b L I3UEE 3
WCHIMT L 72358) 1Tid 9 PyBuffer_ Release() BMHIRITNUIR D FH A,

BICE IR TOWREWES, Ny 77— NUL BigXhTWERA,

W ODDT 5 —<v MNIFAIAAFEHD bytes-like 7TV b ZRELY L, Ny 7 7 BEKROKDD
WCKRA VR EXEy PLET, ZNHIE, A 7Y 22 bD PyBufferProcs.bf_releasebuffer 7 4 —L KA
NULL TH2ZIZe%2F v 7 LTEIZET, ZHX bytearray REDEHAJREL 7P =7 P EEEIEL 5,

AR 2To #HMOT7+—<v L (s#, y#, KY) BWT, length 518D (int » Py_ssize_t) &
Python.h % include § 2 H{IC PY_SSIZE_T_CLEAN ~ 27 0% EHRT A THIEL T, ~7/uhERSh
TWBIGE, length 1F int B TIE# { Py_ssize t BICH D 5, ZOEFNIFFRD Python N— 2 ¥ TE
HXN, Py_ssize_t DAPYR—PFINT int FHR—- b SINLLRBTL x5, #IZ PY_SSIZE_T_CLEAN
EERLIIEIDRVTT,

s (str) [const char *] Unicode # 7> =7 b2, ¥ % 77 X7 %EHT C DRA Y XITEMLET, F v
57 RMRA VRERDT FLARET Y, TTIIFEL TWBXXTFINDKRAL > R % Z DB
L¥ET, CXFFNE NUL THRIE SN TOWE T, Python DXXFHIENZ, null 2— FRA ¥ F3@EHIC
HHOIAENTWTERD FVA; d LEDATN TWIUS ValueError il %%t L % 3§, Unicode
7Y ME 'utf-8' 2o T C FHNCEHINF T, ZHTKNT % & UnicodeError Z ik
L%,

AR: D74 —~v M bytes-like objects B R—=F LERA 77 A NI AT LR EZITH - T
SO FINCEI L 72 0WHEIE. 08 7+ —< v b %&. converter 2 PyUnicode_FSConverter()
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ZHEELTHMAT 2 L RWTT,

N—Pay 35 TAE: LRIE Python ZFAIC mull 3— FHA ¥ FAHEBDATA TR L &1
TypeError ZiX LTV L7,

s* (str X7zl bytes-like object) [Py_buffer] Z®d 7+ —< v b& Unicode 72 =2 b & bytes-like ob-
ject 2T, PO LITAHHE XN Py_buffer MERICEZBNL 9, RO C XFF
X NUL N4 +2&0hd LLEE A, Unicode 7Y =2 M 'utf-8' =>a—74 ¥ 27T CX
FHNEBESNE T,

s# (str, HiarH LER®D bytes-like object) [const char *, int or Py_ssize_t] s* & [A U T3 5. mutable
BATI 27 MEZIED A HERIE 200 CERIHEMNEINE T, 1 2HIE C LFHADEA
YR—T, 220HIFZDORETT, ZIFTMW-723FFE null N1 b2 &S LIALEE A, Unicode A
TV ME 'utf-8' Ty a—7 4 Y7 EAMALT C XFINCEHRINE T,

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

z* (str, bytes-like object F1zl& None) [Py_buffer] sx £F U T3 25, Python ® None A 7Y =7 + %%
B Z e TEET, ZOEA. Py_buffer HEAD buf X > N—i NULL 127D 3,

z# (str, A LERAD bytes-like object F71zld None) [const char *, int or Py_ssize_t] s# ITITWVE
323, Python + 7Y =2 Fid None T L<. ZDHFEITIE C DRA Y XIFNULL Ity F¥hE T,

y (5iAH LER®D bytes-like object) [const char ¥] Z®d 7 + —= v MX bytes-like object 2% ¥ 727 XX
FHEfET C ORA VRICEBL F7F; Unicode & 79 =7 b EZIHTIT ERA, N4 b 7713
null XA FEELRETIED D FEA; null N1 P EELHEE ValueError HIAF 2 EH L 5,

N—= a ¥ 3.5 TEHE: DHINE bytes Ny 7 71T 0L bBEDAFNTW/z 2 ZIZ TypeError %
EHLTOVE L,

y* (bytes-like object) [Py_buffer] s* ®Z T, Unicode 7Y = 7 b %5ZIFF1F 3. bytes-like object d
AEZINTET NMMFTIVT—2Z2ZFFIZEMNICE. COT+—Iv b 2FESCCEHRLET,

y# (A LEROD bytes-like object) [const char *, int or Py_ssize_t] s# OZEM T, Unicode 7Y =
7 N EZIHTT S, bytes-like object 7213 B Z T F 3

S (bytes) [PyBytesObject *] Python 7Y =27 h2 LT, bytes A 7Y =27 M EERL., \Whik 3L
HITVWERA, 7T 22 bW bytes £ 7Y =7 b TRIFIUL, TypeError ZiEH L EF, C 2
PyObject* L'HE L THHNEEA,

Y (bytearray) [PyByteArrayObject ¥] Python # 7Yz 2 b LT bytearray A 7Y =27 FZ2ZKL,
DIRBZEMBBIRVERTA, D LA TV =7 +D bytearray THRIFAUEX, TypeError ZikH L %
3, CERX PyOvject E LTES L THHOERA,

u (str) [const Py_UNICODE *] Python Unicode 7Y =27 % NUL #¥ji & 417z Unicode XXF Ny 7 7
NDRA Y RIZEH U £F, Py_UNICODE RA ¥ RERANDT FLRAZESZITINUILLS. ZOTF
L ZIWZIFES % Unicode Ny 7 7 NDKRA ¥ ZHMEMNEXNE T, Py_UNICODE XFDNA MEEa >
NRANK T2 ay (16 £721F32 8y bOEDL HH) ITKFET 2 Z 2 ITFERE L TL 72X W, Python XF
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& null 23— FRA ¥ P EFATEZD FXA; null 2— KRS > M EEDQEE. ValueError 4423
EHENET,

N—=T a ¥y 3.5 TEH: MHENX Python XFHNZ null 2— RKRA ¥ DA FR TV T
TypeError ZiX LTV L7,

Deprecated since version 3.3, will be removed in version 3.12: &f\WA X A )LD Py_UNICODE API ®
—#TF, PyUnicode_AsWideCharString() ZH T2 XS WTBITLTLZE W,

u# (str) [const Py_UNICODE *, int ¥7zl& Py_ssize_t] ZHUFEu DNV T—> 3 ¥ T, HE ZOOEH
WCELER L $9. —DOHOZHIE Unicode 77— XNy 7 7 ADKRA ¥ X T, ZOHIZZORETY, C
D74—<vy MInull 2— PRSP 2ELIENTEET,

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

Z (str F7cl& None) [const Py_UNICODE *] u il TV F 23, Python 7Y =2 +id None TH &<
Z DAL 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 D
—H#8 T3, PyUnicode_AsWideCharString() ZfHT 2 X5 ITBITL T X0,

Z# (str E7:I3 None) [const Py_UNICODE *, int &¥7zld Py_ssize_t] u# IZBITWE T, Python &7
Yz Md None T <. ZDEFAEITIE Py_UNVICODE KA > XiZ NULL Ity P ¥h T,

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

U (str) [PyObject *] Python * 7> =2 b ¥ LT Unicode # 73 =2 PZERL., WHRLZEHBITVE
HA, 7Y 22 b Unicode + 7Y =27 b TIREWEGE, TypeError A% XN %5, CEHZ
PyObject* & LTEHE L THMOEEA,

wx (A B I ATEEL bytes-like object) [Py_buffer] D7+ —< v M, #iAEEATAER buffer interface
BRELLATY =27 P 2RINTET, MUK LI, SE SN Py buffer MIEMHRIZIEZ
MLEFT, Ny 77 null N4 FZ2EFLrdLAT. BUHLTEANYy 77 Z2H0Ebob
PyBuffer_Release() ZWMUNHERITHIZRD £X Ao

es (str) [const char *encoding, char **buffer] Z# s DZ(LIET. Unicode ZF ¥ 527 XAy 7 712
Iya—RF33DICHVweNE T, NUL N4 FAHEDAENTORWT =X TOAEEL $3,

ZOFERE D005 8PBETT, —2HEANCOAHAVWSLH, NUL THimE iz a— 4
XFH|% 45T const charx B E -1, 'utf-8' MEDLN S Z 2 2K T NULL TRUIFIUIRD FHA,
fEE L7z a— F4% Python 23T 2L WHEITIPINZ A L 5, BB 058U charx* T
RINUERD FHA; ZOFIEPBRLTVWEERSL Y XOMEIE. FIBICRELZTFAMONENA -
TeNy 77 ANDRA Y RIZHRDET, 7FRAMIBRVOGIBIHEE L ya—- AT ya—r&
nE9,

PyArg_ParseTuple() %S &, DERYF A XDy 77 ZMRL., ZONy 7 71y a— RO
T—=X%aAE—LT, *buffer BT OFICHERINELEFEBEZIRT LS ICEBELE S, FFOH LHEI
W&, RS NNy 7 7 ZEWED o 721RIC PyMem Free() TS 2BENH D £3,
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et (str, bytes F7=I bytearray) [const char *encoding, char **buffer] es &R LCTTF, 7 L. N4 b
XFHNATY 27 by a— FLESTRKELET, ZoRbD, EETEIANAS P FIA TS 22
FNRGRXARICPE L2y a— R 2o T0EHDEREL 7,

es# (str) [const char *encoding, char **buffer, int 7zl Py_ssize_t *buffer_length] s# O Z{LJE T,
Unicode ZF ¥ 77 2Ny 7 712202 —=FI2DICHVWLNET, es HRE-T. ZOZ
LIEANAL FDPEDIAFN TV THEDNEVEE A,

ZOERIEZE =205 8BBETT, —2HIEANZOAHWSN, NUL TSNty a— FEX
FH| %463 const char* BlH NULL TRIFIUIR D £H A, NULL OBHEITIE 'utf-8' ZHEVET,
fEE L7z a— F4% Python 23T Z2 R WHEITIIFIN ZEE L K5, BB -05%03 char** T
RINERD FEA; ZOFIEDPSBLTVWERA Y EXDOEIZ, 5IBIHEELEZTF XA NORNBEDRA -
JeNw 7 7 ANDRA Y RIZHBDET, 7FRAMIBRYIOFIBUCHEE Ly a— FARTZYya— X
NEF, F=0O51BUIBBADKRA Y X TRIFIUIRZRD ERA; KA VEZDPZIRL TV 3 EROMEIZH
TN 7 7HADOANAL FEUSE Y P ENFET,

ZOEROMHIZIZZODE— FBHH 3

*buffer 25 NULL KA ¥ X ZHEL TV 3IHE, BEIIDELRY A XDy 7 7 ZHERL, 2Oy 77
WKCZya—RFEDF—&Z%2ab— LT, *buffer 2 OF IR I NERBEREZET LSO CEEL
T3, MUH LANCIE. BRIz Ny 7 7 B0 D o 721212 PyMem_Free() TR 2 BEDVH
D ij‘o

*buffer D3I NULL DK A V& (TTRAEVHEREFADNNY 7 7) ZF LTV 3 5HA.
PyArg_ParseTuple() X ZDXEVMEZ Ny 7 72 LTHW, *buffer_length OHHAEZ N v
7 7% 4 X LTHWE T, PyArg ParseTuple I3RICT Y 23— READT —RENY 7 7il2a—
LT, NUL THIHLE 3, Ny 77 DREZIPEDRIFNII ValueError 2ty M EhE T,

CELDEED. fbuffer length 134D NUL N4 b2 EF VLY a— REAT—XDEX Tty
FENET,

et# (str, bytes F7zld bytearray) [const char *encoding, char **buffer, int £7=I& Py_ssize_t *buffer_length]
es#t LAUTT, ZREL. N MFNATY =27 b2z ya— FLESTIRELES, ZofbD,
FETRIANA MXFINA T 27 IPARTRRE Ly a— F 2o T0abDEREL T,

#

b (int) [unsigned char] Python OIFEDEHE. C D unsigned char B D/NXRFFEM UEBUIET L
S

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

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

H (int) [unsigned short int] Python O %, *—n~"r7v—F v 7 %21THFIZ. C D unsigned short
int BUCEHL £ 9

i (int) [int] Python 0¥ %, C @ int BITEHL £ 3,
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I (int) [unsigned int] Python 0¥z, *F—N"r7o—F = v 7 %2{THFIZ. C O unsigned int HITE
L ET,

1 (int) [long int] Python ¥ %, C @ long int ANIZEIRL %5,

k (int) [unsigned long] Python O¥¥%, F—N"T7n—F v 7 %{7HFIZ. C @ unsigned long B
L ET,

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

K (int) [unsigned long long] Python @ int % C unsigned long long "4 — N—7 10— DR T TE
#1953

n (int) [Py_ssize_t] Python O % C D Py_ssize t BIIEHL 7,

c (RE 1 D, bytes £7=ld bytearray) [char] £ 1 @ bytes 713 bytearray 7 7Y =7 b LTHK
BHENTW3 Python N4 % C @ char BUCEHIL £ 7,

N—a v 3.3 TEH: bytearray RT3 L5k D E L7

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

f (float) [float] Python OFEI/NMIFA%Z, C D float BUTEHL 5,
d (float) [double] Python OEFEI/NERIZ, C D double BUTZEHL £7,

D (complex) [Py_complex] Python OEZREM%Z, C @ Py_complez MEMHRICERL 7,

ZOMOA T b

0 (object) [PyObject *] Python # 7Y =2 b % (—YIZEH#%{THFIZ) C @ Python 47 =2 MK 4
VRIHIFELET, ZARED, C IRy aREROF TV 22 M EZFELINET, A7V
FOBIRA T Y MIEMLERA. RIFEINDZKRA VRBNULL IZRZZEHH EEA.

0! (object) [typeobject, PyObject *] Python # 7Y =2 b% C @ Python 7Y = 7 MR A ¥ IR TE
LET, 0 IRBTVWETH, Z20 C 05[#%xrh Ed: —2HDFIEIX Python OFA 7Y =7 b
ANDT7 FLRAT, ZOHDEIREA 7Y 27 bADRA Y EBPRIFENT WS (PyObject* D) C DZE
BAD7 RLURTT, Python 7Y =7 FHEE LR TIIR WS, TypeError XM L E T,

& (object) [converter, anything] Python * 72 =2 +% converter B2/ LT C OZEBUTEHL $9,
o5 £F: —OHIRBKT, ZoHIR ((EEORD) C ZHADT FL X% void * AT
L T=bDTT, converter IZATD XS CLTHUEHEINET:

status = converter(object, address);

Z 2T object W ZEHIRD Python * 7Y = 7 T, address 1& Pydrg_Parsex() 12 L7z voidx
BOBIETT, D status IZEHUTRII U2 1, RIRL7BECE 0 1Tk b £9, BHUTERKRL
72356, converter B¥IE address DNEEZERFTIHIANZEH LR TERD €A,
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% L converter »% Py_CLEANUP_SUPPORTED %3R3 &, 5D R—ADVKRB LB, av"—&—%
5 —EMUHL, T TREDSTAEXAEVRHMT 27y 225253, ~EHOMUHL TIX
object 518U NULL 127 D address (XBRFIOFESH L 2 FH CfEICR D 3,

N— =¥ 3.1 TZH: Py_CLEANUP_SUPPORTED D&/,

p (bool) [int] ELMAMEAK®D &4 23HFT (a boolean predicate) I X N X HIE L. Z DR % Fffizz C
D true/false BEMEICZEIRL £3, & LADERS int 1213 1 25, B4R5 0 PRESINET., Z0H
BUITEDHEF) 2 Python %23} 3, Python BMEDEEZ XD X HIHET 20%H D 71213
R, truth 22 L TS0,

N—a v 3.3 Tl

(items) (tuple) [matching-items] * 7Y =27 M items ITA > TV B HERRMOBZTOREX 2RO
Python @ ¥ —4 Y ZBTRITNUIIRD R A & C 5180 items NOE 42 OFXBEAUTHIEO T T
ERINIRD EFRA, = Y ROEXBMIANTFHEICTEE T,

TRYEBB (Y P74 — 20D LONG_MAX R 2EOBE) 2T OIEFIRETT; L LR o, #tlfE
BF v 7 3E o7 ITbNERA — HEZITWMB72DD T 4 — LD, HETEZITWMBIIINETES
Gia. bffiory MREERDO S bItUIhEOohx T (RO A, Z0kvr T4 7RECOXY Y
¥ A b (downcast) HMAL TWET - ZOREIIAZRZR2 S LILERAD),

Zofth, FEXXFINCBNTERZFHOXTHWL2O0H D £3, R0 OCFIIHEINT & 2 ANFINITIEE
ZF¥A, UPIXFRERLET:

| Python 58V A b T, ZOXFLEDSIEMRA T2 a>THBIeERLET, A7 a D5l
WHIGS 2 C OZREZT 7 40 b OETIIAL L TE»RITNER D FRA — 7> a YO58
B XN S, Pydrg ParseTuple () IMIGT 2 C BHONBICFEMA R A

$ PyArg_ParseTupleAndKeywords () TOAMHAIRE: #HiD Python 5[0 ¥ —v— FEHTH S
EERRLETS, BifE, IRTOF—v— FEHAGIBIMERDOFIRTRINILL S, 2Dk 74—
< PCFHIFD | IFHEIC $ KO ANCHEE SR TIUIR D TE A

N—3 g v 3.3 TEM.

LOXFRH B e, HEXEMOFLMIZ I TROD 5, an Y MEOXTINF, 7 —Xvt—JIC
B 2B (Pydrg_ParseTuple ) 23R T 2 B4t D 7 [FJEMH (associated value)”) & L Tfibi
S

; ZOXFERH B, EXABMOLRIZITRDLDES; LI anyMEOXFINE, 7740
T—RXyt—U% BERRD 75— X vb—Ir L TELLET, : & ; BHAEICHMOXFTT,

PEOH LNt N2 A 7Y 2 7 FADSIRIE TN T BA M8 (borrowed reference) 172D £3; 205
DATI 27 bOBRATV Y 2T 7YX FLTIRD EHAI

DUF o BEBOC T 3815 12X (additional argument) (&, FHAXFHIH HIREZNZBIAND 7 K L ATRIFIUL
7Y ERA; MPEIBICHELLT FLRR, XTI AL ANSNBEERET 270w Ed, Lo&iERX
B DY R MTHIALL LS, fBIEIEEAIMEL LTES HEDP WL 225D £7; 2055, WhT 5
HAHMOIEE T 2D I LRFIUIRD £H A
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ZHRE L ATD72DI2E, arg 7Y =27 PREEALFII—B L LTIR ST, »oFHACENOEFR
HAUCRTHEIASZ X5 LRITIUIRD $8 A BINT % L. Pydrg_Parsex() BIBIZEZRL £, Zh
DAtomE i3 mzi R L. BRI ZEE L 3, ERXEMO I OEHEKIC LD Pydrg Parsex()
DR LUIGE. KBRUZZESBEAGICHET 27 FLRE ZNLIED 7 FLROARIIEEINER A

API B9#

int PyArg_ParseTuple(PyObject *args, const char *format, ...)
MERIBDAZLBUCL 2D T XA X EERLUT, a—AVRERICEBRLES, KT 2L E%
BUET; RS 2 ek L. @R BIN 2R L £,

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

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

words|], ...)

EGIE ¥ — v — FEDOM#H 22 B DO5BEBRL 5, keywords 541% NULL THim X
¥ —v—FNHOBSITY, ZoHNE IEFAHSIR 2 RLET, BILEEE. H2ELET, K
MLZEERBERL., BYRANZEL L ET,

N—Tar 3.6 TEH: MEEAFIE ZEINL 7=,

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

char *keywords[], va_list vargs)
PyArg_ParseTupleAndKeywords () &R UTT A, AIEEDGIETIZR L va_list #5158z b £73,

int PyArg_ValidateKeywordArguments (PyObject *)
F—U—FLlIBEBNLALEHFEOXF —DXFITHE2 I 2B LETT. ToBBIR
PyArg_ParseTupleAndKeywords () Z A LR VWY EICDALET, ZOHHIXEE OBEEBIZHE
MOF =y 7 2FMT 27DTT,

N—T g v 3.2 TEM.

int PyArg_Parse (PyObject *args, const char *format, ...)
TIHARZ AL OBIBICEIT 258V R RS 27D 2B TY — [HRA XA L OREEU.
5 BRI TS, Python 3 THIFR X417z METH_OLDARGS Z (W% ¥, #izicErhba— FTDRS
X RZEFRIE Z OBBOFERIZRED SN T, BEHEDAL VATV XRIZBIF BRI AEDI— FBHIEP5]
IR D7D Z OB DRV K S CEEFATT, ZOBKEERLTWLDIE, T OBEKHMRA
LTI R I %01 T 2 ETHEAE» LTI, ZOHMNIBW TR Hbhoo51F 5
2HLNERA

int PyArg_UnpackTuple (PyObject *args, const char *name, Py _ssize t min, Py ssize t max,

T X ——&EX?%’E’%’J%)K L7ERT, 5O EZEE ST 2 FEAXFINZENEE A, X7 X XDHEIFIC
COFERMS BEBIE. BIRES T — 7. £REX Yy NEE T —7VNT METH_VARARGS £ LT
BELRITNIRD Z8A. ESIBDA 72X T NE args ITELET; TOXTNVEARYBDE T LT
RINIED EFRA, FTNVOEIEAKLL D min T, maz ZEBXTEARD FEA; min & maz
HELLTHDLFVERA, MBI IEEBEBUCE X RITUER ST, M5 IEBUX Pyobject* AN
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DARA VR TIRFNUIRD FEA; 2OH6DOMBITIEICIE. args DEXAD £7; HOSRIIEHZSMRK
TS, ATF>arDRIXARITNIET 2EED S B, args KHELTOWRWD DITIFENAD £HA;
FECH LHRZZ o DEZFIHME L TE2RFIUIZR D 8 A, ZOBBIIRIT2 e HEZRL, args
DR TNTIRVIGECHLE - ZBOBERDA > TOBEEIHEIRL ET; 160 ORBAH = 7245
i3I EEy P LET,

ZOBBDOERABIZLTIORLE T, 2Ok, 59BRD7=DHD _weakref fiJES 2 —1 DY — R
I— 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;
}

ZDOHNCBIF B Pydrg UnpackTuple () WEAH Uik, Pydrg ParseTuple() %o 7=LITOIEUH L
e EMTT

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

6.6.2 fEDIER

PyObject* Py_BuildValue(const char *format, ...)
Return value: New reference. PyArg_Parsex() 77 IV @Bﬁﬁ%ﬁﬁ'h‘ﬁx% D Xf,‘{f:ﬂ%f@iff{?
P35 X MESNCEEDONT, FiesflE2EM L E3, ERLAEHEZELES., =7 —D%HEITIE NULL %
IRUE9; NULL 2R 358, Bt eX 35 TL x5,

Py_BuildValue () EZHIZXTNEAERT 2 LIIRD T8 A, ZOBBMNE IV E2ERT 5D1E, EX
XFHNC O EOFARBADA o TWD L EFTT, FEALTINDEDY;E None ZIRL £3; &
REMDHEBE =D T Ao T aHE, FERBMTIHESNTVAASLDOF 7Y =7 M HAEEIR
LET, A XML 1 OXFNEIRT X5 IEfld 212id, AsElcllbi & C750 % v
9,

EXHA s R s#t DHFBDLIWC, ATV 7V eBET IR T2 2MfiGT 27D XEY
N9 7727 XX LTETHEICE, HELET—XiZavr—3hEd, Py BuildValue() 23
ER LA T 27 MiE, MOH LA L2y 7> 2R LU TEBRLERA, HIOBVWAEZTH
i3, malloc() ZMEUNHLTXEY ZMR L. 2% Py_BuildValue() ITELHEE, 23— KAT
Py BuildValue() DPiRo /1% T free() ZMUHTEENHZ2 VS5 Z LTI,

L){—FODDFEHB“CGi ?I)ﬂﬁ@’)b\tﬁ/féiiT$UT?‘ (AL) FEINCH - 7= EB8 03 F RHEALAHKE S Python
3 A O C EHEICF.
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HBHRLFHINTIE, (s# DL I RERFMNZRNVT) ZAR—2, &7, anrBiUar<idEHsh
¥, INoOXF2MS . RWHERFINED £ o LT FHARL T TEE T,

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

s# (str 7% None) [const char *, int 7=l Py_ssize_t] C XFH L ZDEZ% 'utf-8' TV
=74 Y7 %o T Python str 7Y =7 MIEML £3, C XFFIKRA ¥ XD NULL O
A, RIBMAH XN, None 1T D F7,

y (bytes) [const char *] C XF%% Python bytes 73 =7 MIEMLEF, L C XFHIRA
¥ R&HSNULL /2o 72855, None ZiRL X9,

y# (bytes) [const char *, int F7zl& Py_ssize_t] Z4UE C XFH e ZDEXH» S Python * 7
Vxl MIEHILET, C XFHIRA ¥ X205 NULL OBE, RS IIMH X4 None 127D ¥37

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

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

u# (str) [const wchar_t *, int ¥7cld Py_ssize_t] Unicode (UTF-16 £7:1& UCS-4) F—&X DA
v 77 2 ZDEXHM 5 Python Unicode 7Y =2 MZEHL £3, Unicode Ny 7 7 KA &
23 NULL O¥8E, RSIZER SN None 12720 £,

U (str F7=IX None) [const char ¥] s ¥R TT,

U# (str F7cld None) [const char *, int ¥7cld Py_ssize_t] s# L[FE LTI,

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

b (int) [char] @H®D C @ char % Python OB A 7S = 7 MIEHL £9,

h (int) [short int] HHD C @ short int % Python O A 7Y =7 MTEHL X7,

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 %7,

H (int) [unsigned short int] C @ unsigned short int % Python OEE A 7 = 7 MicZE#L
9,

I (int) [unsigned int] C @ unsigned int % Python O A 7> =7 MIEMHL 5,
k (int) [unsigned long] C ® unsigned long % Python O A 7Y = 7 MTEWL £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 OB A 7 7 MIEHLE T,

c (REH 1 D bytes) [char] NA FZRFTEED C D int . BEX 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 OFEINIHEICENL 5,
f (float) [float] C @ float % Python OFEI/NEHEBUCEIL £ 5,
D (complex) [Py_complex *] C ® Py_complez #i&fA% Python OEZEBINCEEL 7,

0 (object) [PyObject *] Python # 73 =2 FZ2FZ2MATWHLET (2L, BRIV MZ 1
AVIZVRXYILET), BLIATY 27 b2 NULL RA Y RDOBGE, ZO5IEEKRT 2D
Fo MO DERB LTI =R >TDOMBRERATH 2 REL T, fist2Ey FLET, o
TZD& % Py _BuildValue() 1& NULL %R U F THWIAMIEH L ER A, HIAZ E/ZXHL T
21¥ UL SystemError -ty FLE T,

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

N (object) [PyObject *] 0 ¥[MUTF, 72/l A7V =7 bOBRATV Y P2 A7 URX Y PLE
Bho A7V 227 PGBV A INDOATY 27 bary A b7 7 ZFCHLICK o TERSATY
5 E EAT S,

0& (object) [converter, anything] anything % converter BI%(% 4+ LT Python * 7Y = 7 MZZEH#:
LET, ZOBKIX anything (voidx ¥ H¥EOMTRIFIIR D £HA) Z5IBUC L THEHX
NV FTY 22 P RBT . KRG EICIE NULL 2185 £ 512 Laidiidid %
Ao

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

[items] (1list) [matching-items] C OfED 575 5%, [FCEERZFED Python DY R MIZE
BmLx9,

{items} (dict) [matching-items] C DfED>5 7% 2H5% Python OFFFICEBRL £F, —HDORT
M55 C OELN. ThrzhF—BIXMMEL 2> THFIENE N E T,

EXAXFINCET 227 —H4ET % &, SystemError A%+t > b LT NULL Zi1BL 3,

PyObject* Py_VaBuildValue (const char *format, va_ list vargs)
Return value: New reference. Py_BuildValue() EFRUTT ., AIEESIBDORDDIZ va_list 25
THLD £
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6.7 XFIDE#HLEENL

Bipzef e . FHERXSCTHIH T D720 DREEES

int Py0OS_snprintf (char *str, size_t size, const char *format, ...)
EX T format EBMDEIED S, size N4 M BBI IRV FHN % str 121 L $F, Unix man
page @ snprintf(3) ZBMML TS W,

int Py0S_vsnprintf (char *str, size_t size, const char *format, va_ list va)
FHXLFF format L RIERESIEY R b va 25, size N4 P ERBEIROXTFANE str ITHNILET,
Unix man page ® wvsnprintf(3) ZZML T X0,

Py0S_snprintf() ¥ Py0S_vsnprintf() 3G C 54 75V D snprintf() & vsnprintf() BA¥Z 7 v
TLET, INoDBBOHENIE, CEES 4 75 UMRIEL 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 I v b7 4 — AT, YIDIETZRT 272DITRERANY 7 754 X size & 512
NA R XD RELEELTWIUZ, Python 1 Py_FatalError() T abort LE 3,

ZNHOMBOREYE (LUFCE o & LET) B FOEKERHS £7

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

e TV >= size DL E, ZHHNRIUIDFED LN TED, BT 272D  rv + 1 Nf VBB EE -7
ZrZRLET, strlsize-1] & '\0' TT,

e TV < 0 DL EZ, PN LRI - /2/FTT, TOHETD strisize-1] 1F '\0' TI . str
DENLNDEBFIREFRTT, =7 —DEMRRERMET T v b7+ —LKIFTT,

LU @B locale IMKAF 7237472 S BUENDZEH 2TV E T,

double Py0S_string_to_double(const char *s, char **endptr, PyObject *overflow__exception)
XFH| s % double ICEHAL £F, KM L E &iX Python Ot EREXEE T, JIFANLLNS
XFHNE, Python @ float() IR+ T 7 R 2 X FHNHEIL L 525, s DIETHY KEIZ
EAXNFDRDH o TERLBRVE WS TANRLED T, ZOEBITEOe S, —VIKFEL EE A

endptr 7% NULL DA, ZHUI XTI MBI L TITbE T, XFHIDIE LW IFE/ NS D £ B
IZH o TWVWRWESIZ -1.0 218 LT ValueError ZFHEIH T,

endptr % NULL TEWIEE, XFF 2 n[RELR#IFITEHL L T, *endptr ICRAIOEI N D 272X
FADKRA Y REMAL ET, XFHNDIETICIE LW/ NI ORI D - 72355, *endptr %
NFHDOFFEICRE L T, ValueError Z2H4A X8, -1.0 ZRL X7,

s 2 float WM LUIARWVIEEREWEEZREL TOEE, (FlZIX. "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*

TIRLET, DG EI overflow_exception & Python OFIA 7 =7 " ADKRA ¥ X Thith
35563, 20BN EREZET-1.0 ZELE T, EbH0D5ETSH, *endptr IIFEMSINI{EHD
EROBHIDOXFANDRA ¥ RPBESNE T,

ZHDAND T —PEHANFRAE U5 E (B Z1F out-of-memory =7 —), j#Y)7% Python Ofil4t%
ARELT -1.0 ZEL XTI,

N— a3y 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 \ZFHEDNWTXFINCELLL 3,

format_code & 'e', 'E', '£' 'F'  'g' 'G', 'r' DXNHLTRINIZRD FHA, 'v' DHA.
precision 1% 0 TRIFNER ST, WHEINET, 'v' 74+—<v ba— FIIIEED repr() 74—
<~y PRIEELTVET,

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

o Py_DTSF_SIGN . val AT\ ZHE IS XFRABICOIZ L 2 EKRLE T,
e Py_DTSF_ADD_DOT_O I XFFIDBBBD XS ICHIAR VI E ZREEL E5,

o Py_DTSF_ALT (% 7alternate” 7 +# —~ v ML — L2 HA T2 2EBHKL T T, M
Py0S_snprintf() O "#' FEEEZSWL TLIZE W,

ptype 5% NULL THWIHE, val DVEREL KR NaN o ¥hpic&bHE T, Py_DIST_FINITE,
Py_DTST_INFINITE, Py_DTST_NAN DWW NI EINE T,

R L DX FHN BN E NIz buffer ~NDEA ¥ X, PR L 725E1E NULL TF, W
OCH U, SBX N7 % PyMem_Free() %o TRIRT 2 EEDBH D £3,

N—a v 3.1 Tl

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

RTINS 7% P L 72 SO AR, RSy /NS 2 SRR 2 DI, stremp O & R CENEZ L
£9,

int Py0S_strnicmp (const char *si, const char *s2, Py _ssize [ size)

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

6.7.
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6.8 VLY aY

PyObject* PyEval_GetBuiltins (void)
Return value: Borrowed reference. IEDEIT 7L —2LHNDE N M4V DEEEN, D LEFTHD 7
L= 2R FUEA Ly FIREEOA Y2 TV XD b4 UEFERIRLE T,

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

PyObject* PyEval_GetGlobals (void)
Return value: Borrowed reference. IEDET 7 L —2HND 70—V EROEEEN, EfTHD 7
L — 207200 NULL 2R L E9,

PyFrameObject* PyEval_GetFrame (void)
Return value: Borrowed reference. HIIEED AL v FIREED 7 L — 2 %2R L 3, BHEFETHO 7L —
LHIRFAUL NULL 23R L £9,

See also PyThreadState_GetFrame().

PyFrameObject* PyFrame_GetBack (PyFrameObject *frame)

Get the frame next outer frame.

Return a strong reference, or NULL if frame has no outer frame.
frame must not be NULL.

N—a v 3.9 TEM.

PyCodeObject* PyFrame_GetCode (PyFrameObject *frame)
Get the frame code.

Return a strong reference.
frame must not be NULL. The result (frame code) cannot be NULL.
N—a ¥ 3.9 TEM.

int PyFrame_GetLineNumber ( PyFrameObject *frame)
frame DPEEFITL TWAITESERLE T,

frame must not be NULL.

const char® PyEval_GetFuncName (PyObject *func)
func BB 7R, A VRRVRAF T 27 P THNEZEDEHTEZ. £ 5 TRIFIUL func DEIZIR
L%,

const char®* PyEval_GetFuncDesc (PyObject *func)
func OENMKAFT 5. fEHISCFES (description string) 2R L 3, RO I, Bz XY v RIgkHL
Tl ”()”, ” constructor”, ” instance”, ” object” T3, PyEval_GetFuncName() ¥ X N7HEHR,
func OEFUTIED 5,
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6.9 codec L X R &HR— MR

int PyCodec_Register (PyObject *search_ function)
Hr LW codec MERBIRZEERL 7,

BIfEFE LT, ZOBEEUX encodings Sy 7 — I DHICHREBEBOILHHICK S L 512, £2n—-FX
NTWRWEEEe—FLET,

int PyCodec_KnownEncoding (const char *encoding)
encoding D7z DEFFE NIz codec BIFET AL EIPIIGLT 15 0 ZRLET, ZOBBUTH
WL £ 9,

PyObject* PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. LHD codec X— R D encode APIL

encoding WS CTHRDP o7y a— KB LT object ZELF T, TT—AYRU I ITAVy
KX errors THEL £, errors I NULL TH K<, ZDEEIXZD codec DF 7V DXV v ¥
PRHINE T, = a—XPRO» 580 - 723551 LookupError 2 BAEXEF T,

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

Return value: New reference. FLHD codec R—ZXDFa— K APL

encoding WIHECTHDP o727 a3 —XBIIIRH LT object ZTELET, 7NV FY I ITAY Y R
¥ errors THEELE T, errors & NULL TH k<. ZOHEIEZD codec DT 7 4L bDXY v FH
FHENET, Ta—XBRO»5RH - 728513 LookupError ZFREXHF T,

6.9.1 J—7 v 713 API

ROBEFTIX. XXFH encoding 1R T/ NCFIZERT 5 Z 2T, BN, KXFNLFZ2E/HEALBRE
LEd, a—7 v I720RO»5RWEE, KeyError ZiE LT NULL ZiRL £7,

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

PyObject* PyCodec_Decoder (const char *encoding)
Return value: New reference. 5% 587z encoding D7 2 — X E R L 9,

*errors)

PyObject* PyCodec_IncrementalEncoder (const char *encoding, const char
Return value: New reference. 5 Z &7z encoding ® IncrementalEncoder 7Y =2 h%&IRL

£79,

PyObject* PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
Return value: New reference. 5 Z & 417z encoding ® IncrementalDecoder A 7Y =2 b %ZiRL
\i\j—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 VEAKEZIR L 3,
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* *

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

Return value: New reference. 5 2 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)
I =AY RLDEDDI—LNy ZEE error % name TEIRLE T, ZDa—iy 7B,
A—FT v Py A= FTERVNF/T A= FTEROANAL MIEBLERIC, 202y a—-F/7
a— FEKOFEUCH LT name BMEEINTORLMUTHINE T,

a— I Ny 77X 1 ©2dD5 ¥ L T, UnicodeEncodeError, UnicodeDecodeError,
UnicodeTranslateError D ¥NHh DA YA XY A EZZ MDD £33, TDA4 Y A& ¥ RFME
DB BXFHNRNA MNCET2ERE, ZOTXOXFIFOL 7y b EF> TOVET, (ZDOHEH
ZHUSS 2 720 DBIBICOWTIE Unicode BINAAT DT b Z2BML TSIV, ) ="y Zid
BEINTBINERESE L0, 2EBOXINVIHED S — 7 v 2D L. encode/decode % FHAS
BILOXFHHDL 7ty + iR BN L GRLED,

Bl 0%, =7k -1 2IBLE T,

PyObject* PyCodec_LookupError (const char *name)
Return value: New reference. name TEERINIZZ T =NV RY YT a— Ny JEBEZHREKRL E
¥, KAlRIGE L LT, NULL I NBHE, Tstrict” DT T — Y FY 7 a—ny 7Bz R
LEJ,

PyObject* PyCodec_StrictErrors (PyObject *exc)
Return value: Always NULL. exc 25t U TREZIEET,

PyObject* PyCodec_IgnoreErrors (PyObject *exc)
Return value: New reference. unicode =7 —% L. MDA Z XXy 7 LET,

PyObject* PyCodec_ReplaceErrors (PyObject *exc)
Return value: New reference. unicode =5 —% 7 %> U+FFFD TEX#Z £7,

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

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

PyObject* PyCodec_NameReplaceErrors (PyObject *exc)
Return value: New reference. unicode encode =7 —% \N{...} TE={#X F7J,

N—a v 3.5 TEM.
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COETHAT 2. A7 27 PORIKFELR WX 57 Python 7Y =7 b O#fERL. (BER 4
T, o= Y2 ETr W kz) KEDPERBOF 7Y =7 MTHHT 2ERITRVE T, BEEEERANSR TR
WA Y 27 M LT - 72358, Python OB EHEIND Z ik b ET,

o DBEENE, PyList_New() TIER X N72141C NULL A DEZFRZE I N TWARWY 2 bD X 5742, #HY)
KL IR TWRWAT Y 2 7 ML THES 22X TE R A

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

PyObject* Py_NotImplemented
GZoWTA 70227 XYy FOGIBOBOMAEDE DUHIRFELTHZHIE 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 fpllBHLET, KT 2L -1 2 BLE T, flags 5IBUIRIS DA
Ty arvEEMCTAIRIMEVET, BEYR—- XN TWEHE—DF 7> a »IE Py_PRINT_RAW T
T 0T arEIEETS L. repr() ORDDIT str() ZffioTATY =27 b 2EZIAALE T,

int PyObject_HasAttr (PyObject *o, PyObject *attr _name)
o BEME attr_name ZHFOr ZIC 1 &2, ZHlHDOr 212 0 ZELET, ZDAKIX Python O
hasattr(o, attr_name) [ U T3, ZOBEKIIEITHINLET,

__getattr__() XYV v F® __getattribute__() XY v FOMEUYH LHITE Z 2 f5HIIHIZ 0 5
CERFBLTLEI N, 7 —%2REXIHZI1TE. RO DIC Pyobject_Getdttr() Z{HE->TL T
W,

int PyObject_HasAttrString(PyObject *o, const char *attr name)
o BEME attr_name ZHFDOr ZIC 1 &2, ZHDOr 212 0 ZELET, ZOAKIX Python O
hasattr(o, attr_name) YR U T, ZDOBEBITEICHINIL T,

__getattr__() XY v K% __getattribute__() XY v ROMUH LH, —RWERXFEI AT
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Yz bOERFNCE Z ZHSMIIHRIENZ Z LIER L TLEZE W, T -2 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 5., A4HI attr_name ODBELZIEL F3, BT
e EMtEER LERT 5L NULL 2IR L ET, ZDOBEIE Python DR o.attr_name X[ LT,

PyObject* PyObject_GetAttrString(PyObject *o, const char *attr name)
Return value: New reference. X7 =27 b o 6. 4EHI attr_name DBEBMHEZEERL 3, KT
ZrEHMEERLKMST 22 NULL 23R LET, ZDOB%EIE Python DX o.attr_name ¥ [A LTI,

PyObject* PyObject_GenericGetAttr (PyObject *o, PyObject *name)
Return value: New reference. Bt 7Y = 7 + D tp_getattro ARy MIEIPNS, BHELIET 5
M2 TY, CoBEE. (B LEETIUY) A7 =2 bOEME __dict__ WIMA, A7V =
Z7bD MRO TH2Z7 7ADHEHEFIHBLT A7) TREHEL FF, descriptors THEZ B SHTWH
D, T—RDTAZ Y TRFIA VARV AOBELDELRSN, BT —K T A7) FRIFRE LI
ENFET, AffDokdo72581% AttributeError ZEH L 35,

int PyObject_SetAttr (PyObject *o, PyObject *attr name, PyObject *v)
ATT 27 b oD attr_name E\WIHDEMIC, H o ZRELET. KT 2 ehibzrtil -1 %
BLUET; I35 0 2BLET, ZOMEEIE Python DR o.attr_name = v [FUTT,

If v is NULL, the attribute is deleted. —This behaviour is deprecated in favour of using
PyObject_DelAttr(), but there are currently no plans to remove it.

int PyObject_SetAttrString(PyObject *o, const char *attr_name, PyObject *v)
ATt oD attr_name LWV HOBMHIC, H v ZRELET, KT 2 el 2EHL -1 &
BRLUET; BN T5 0 2RLET, ZOMKIE Python DR o.attr_name = v X[F LTI,

If v is NULL, the attribute is deleted, but this feature is deprecated in favour of using
PyObject_DelAttrString ().

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
BEORE L IR ZAT 5 WA 2T, A7 227 D tp_setattro ARy MIBEIPNET, F
7y:7%@MROk%577X®%$#67w&74x7U7&%fL Eﬁﬁok%é@4yx
RUADHEZD ZEEDOHFRECHIFRE D bEBEEINE T, 25 TRVEHEEIE, (b LIFETIR) A
7 O __dict__ WEMEFRED LIBHIBRL EF, BIIT5L 0 25RI N, Z25 TRVWEHEIR
AttributeError DA SN -1 MRS NFE T,

int PyObject_DelAttr (PyObject *o, PyObject *attr name)
F 727 b oD attr_name LWSHDOBHEEHIRLET, KT 2L -1 BIRLET, ZOBEEZ
Python ®X del o.attr_name XA LT3,

int PyObject_DelAttrString (PyObject *o, const char *atir _name)
ATT 27 b oD attr_name LWVWHHDOBEWERHIBRL $T, KT 2L -1 ZIBRLET, TR
Python X del o.attr_name ¥[R U T3,

PyObject* PyObject_GenericGetDict (PyObject *o, void *context)
Return value: New reference. __dict__ TRAZ VT XD getter DIFFHIIREETT, HERGEIL.
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HERERL T,
N—a v 3.3 TEM.

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

N— ar 3.3 TEM.

PyObject* PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
Return value: New reference. 01 ¥ 02 % opid \ZHEE L/=HEIC X > THE] L £ 3, opid I& Py_LT,
Py_LE, Py_EQ, Py_NE, Py_GT, £721X Py_GE, DWW I TRIFIIR ST, FhTh < <=, == I=
S BEUE>= 1B LET, ZOMEEUX Python DX ol op 02 &F LT, op 25 opid IZXIIHT i
BYTT, By 2 e BHROMZRLKKT 2 & NULL 2B L £7,

int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)
0l & 02 % opid \ZHE L7HEIC X > THE L %9, opid & Py_LT, Py_LE, Py_EQ, Py_NE, Py_GT,
F721% Py_GE, DWFTIDLTRIFIIR ST, ZNEN < <=, == 1= > BIUF >= TMHELET, L
BRRPELRLIX L 2, BRolF 0z, Z7-2%ETIL -1 ZRLET., ZOBKIE Python ®
R ol op 02 EF LT, op ¥ opid WZHIGT 2HEFTT,

AR ol & 02 BA—DATY =7 b THBEE. PyObject_RichCompareBool () & Py_EQ X L THIZ
1 %R L, Py_ NE WX LTHIZ 0 ZIBL %3,

PyObject* PyObject_Repr (PyObject *o)
Return value: New reference. X 7Y =7 b o OXFHIRBZFE U E T, MINT 2 & XFHRBZIR
L. K3 % ¥ NULL %38 L %3, Python : repr(o) XRILTT, ZDREEIIHAAARBE repr O
DTSN ET,

N=Pay 34 TEE: 727 4 7BV B> TR TRV L 2 RFET 2 @Rz X 51, ZoM
BTN 77— av 2B L510hDEL,

PyObject* PyObject _ASCII(PyObject *o)
Return value: New reference. PyObject_Repr() LREk, A7z b+ o DXNFINRIZFHEAL E
T, PyObject_Repr() I &k » TRINEXFINCEENZIE ASCII XF%, TRAT—7F \x |
\u.\UTZ27r—7L %5, ZOBKIZ Pythoh 2 @ PyObject_Repr() R T XFH & [A UXFH]
EHERLUET, ascii ) KXo THUHI I E T,

PyObject* PyObject_Str (PyObject *o0)
Return value: New reference. & 7Y =7 b o OXFHIRBZFHE L 3, BINT % & XFHRH%
BL., Kfs 22 NULL 23R L %3, Python R str(o) AU TY, ZDRKIIHAAABEE str()
%, print () FAE O CTH-OH SN E T,

A—Pay 34 TEE: 7254 TROBER S TRTROC L 2RI 2 0IBAR & 51, Com
BIEF S 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 MIIRBZFHELE T, KT % & NULL 2R
L. 1T 2L bytes 7Y =7 bEIBRLET, o BBETHRWVWE D, Python R bytes(o) EFUL
T3, bytes(o) 2iE-T, o PEHDL X2 121%, LuTOHbIhiz bytes A 7V 227 P EIRTDT
1372 & TypeError 23EH N E T,

int PyObject_IsSubclass(PyObject *derived, PyObject *cls)
7 I A derived 57 T A cls ¥ERI—TH 20, ZFIOIIRELEIZIATHBEEE 1 BBL, 5
TRWERIX 0 ZRLET, =7 —0REXLHEE -1 2 RLET,

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

cls 12 __subclasscheck__() XV v FRHZLEIX. T2 7 ADKED PEP 3119 IZH2@Eh Y
SMEHETZ-DIMEINE T, 25 TRVWE E derived B cls DT7 T A3 D%, EEND S
WIERHEN R T2 2 ATHB2HE. OFD cls.__mro__ ITEFNBHEETT,

WEIE. 7724727 b, DFD type DA VARV AREIDBIRE LT FRZFNBI TR
RREINET, LrL. A7V 7 MEM __bases__ (ZHUIRIEY 7 RD X TF)LTRIFIIR & 7%
W) BEEEZ I TLEEETEET,

int PyObject_IsInstance(PyObject *inst, PyObject *cls)
inst 7 7R cls BLI& cls DFIZTRADA VARV RATHBHEIT 1 BRL, £ TRWEEIZ
0%RLET, TI7-MEEZL -1 ZRLANEZRELET,

cls MR TNVDIFE, cls DETOERICHLTF v 7 LET, PRDH1O2DF v 7T 1R
& BRI 1L R, RSO E 0D ET,

cls 12 __instancecheck__() XYV v F2BH L5, T2 7 ADKED PEP 3119 IZh 2@y
SEHETZDITMENE T, I TRHRWVEE inst B3 cls DA VARV ARZKRDZDIE. DT 5
AW cls DTF7 T ATHBHETT,

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

FTIx b cls LEDEET FADN T F R B Zh 355, @M __bases__ (ZNUIRES 7 XD
XTIV TRIFNIRLRY) 2Rl-E2Z e TEEEXTEET,

Py_hash_t PyObject_Hash(PyObject *o)
AT b oDy T afHEHELTCGRLES, KT 2L -1 #iRL %9, Python ®= hash(o)
ERTLTY,

N— a ¥ 3.2 TZH: The return type is now Py_hash_t. This is a signed integer the same size

as Py_sstize_t.

Py_hash_t PyObject_HashNotImplemented(PyObject *0)
type(o) 3Ny ¥ a RA[fETH % Z ¥ #/R”F TypeError #REL. -1 ZRL F T, ZoBEEX
tp_hash A B v M ST & 2RI E 2T, ZD type 25Ny S a RAJRETH B Z & %
A4 ¥ 2T RHRINTRL £
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int PyObject_IsTrue(PyObject *o0)
o MEERTLAREZIGHIE 1 2, 25 TRVE 121X 0 #IBL 3, Python D not not o
LREILTS, KT se -1 ZIRLET,

int PyObject_Not (PyObject *o)
o WEERTLAREIGAIZ 0 B, ZI5THRVWE XX 1 2K L %T, Python DX not o A
ULT3, KBT2 -1 I RLET,

PyObject* PyObject_Type (PyObject *o)
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 Py_TYPE() function, which returns a

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

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
FTT b oD type b type DYV TRA T THH L ZWCEZRLET, ¥B556D87 X X% NULL
THoTFRDEEA,

Py_ssize_t PyObject_Size (PyObject *o)

Py ssize t PyObject_Length(PyObject *0)
0 DEIRIKRLET, RELATV2 b o> —r 2B Tutare~y 78 7a b alofil
ZRELTVIHE, O—F YR LTORSZERLET, 74T %L -1 ZIRL X3, Python
DI len(o) FLTT,

Py ssize t PyObject_LengthHint (PyObject *o, Py ssize t defaultvalue)
FT7I27F 0o DBMAEOEIZRLET, BRHMICEREOEZX %2, RIZ __length_hint__() Z{fioT
WMHEOEX %2, ZLTRRERIZT 74V OEZIEZS L LET, ZOBEUE Python D3 operator.
length_hint (o, defaultvalue) [@UTT,

N— g v 3.4 TEM.

PyObject* PyObject_GetItem(PyObject *o, PyObject *key)
Return value: New reference. 7Y =7 b key IZMIET 2 o DEZEZRLET, KT % & NULL
ZiRL %3, Python O olkey] ¥R LTI,

int PyObject_SetItem(PyObject *o, PyObject *key, PyObject *v)
FTI 2T b key Tfl v IHISNTFE T, KT B, FIA2EHL -1 ZBRLET, 3L 0%
BLUEF, ZHUX Python D olkey] = v ERIFTT, ZOBEIE v NOBE BHBD FEA

int PyObject_DelItem(PyObject *o, PyObject *key)
ATt oDB key BT ARG ZHIBRL £F, KT 2L -1 ZIRL %7, Python DX
del olkey] ERIUTY,

PyObject* PyObject_Dir (PyObject *o)
Return value: New reference. T DEAEE Python O dir(o) ERULT, #7307 FDEHHAIC
HDLBTTWELFINDBIRZVAL (HOHGELHDET) ZIRLET, =7 —DHAICIE NULL &
BLUET, 5/80% NULL 12§ % &, Python i8I} 23 dir() FAERIC, BIEDO R — DV RAHTZIR L
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T DA T T 4 TRETT L= 2072 UE NULL %R Uk §h3, PyErr_Occurred() 13R%
BLET,

PyObject* PyObject_GetIter (PyObject *o)
Return value: New reference. Python @3 iter(o) XHUTT, 51 IC o724 7P =7 Mk
BT AT L=, ATz bBITTIRATL—XROGEWEA T =7 VEEZRLET, &
7Yz 7 + DRIENEARARETH - 723551213 TypeError %i%H LT NULL 2R L %3,

7.2 Call Protocol

CPython supports two different calling protocols: tp_ call and vectorcall.

7.2.1 The tp__call Protocol

Instances of classes that set tp_call are callable. The signature of the slot is:

PyObject *tp_call(PyObject *callable, PyObject *args, PyObject *kwargs);

A call is made using a tuple for the positional arguments and a dict for the keyword arguments, similarly
to callable(*args, **kwargs) in Python code. args must be non-NULL (use an empty tuple if there

are no arguments) but kwargs may be NULL if there are no keyword arguments.
This convention is not only used by tp_ call: tp_new and tp_init also pass arguments this way.

To call an object, use PyObject_Call () or another call API.

7.2.2 The Vectorcall Protocol

N—a v 3.9 Tl

The vectorcall protocol was introduced in PEP 590 as an additional protocol for making calls more

efficient.

As rule of thumb, CPython will prefer the vectorcall for internal calls if the callable supports it. However,
this is not a hard rule. Additionally, some third-party extensions use tp_ call directly (rather than using
PyObject_Call()). Therefore, a class supporting vectorcall must also implement tp_call. Moreover,
the callable must behave the same regardless of which protocol is used. The recommended way to achieve

this is by setting tp_call to PyVectorcall_Call (). This bears repeating:

[

&: A class supporting vectorcall must also implement tp_call with the same semantics.

A class should not implement vectorcall if that would be slower than ¢p call. For example, if the callee

needs to convert the arguments to an args tuple and kwargs dict anyway, then there is no point in
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implementing vectorcall.

Classes can implement the vectorcall protocol by enabling the Py_TPFLAGS HAVE_VECTORCALL flag and
setting tp_vectorcall_offset to the offset inside the object structure where a vectorcallfunc appears.

This is a pointer to a function with the following signature:

PyObject * (*vectorcallfunc) (PyObject *callable, PyObject *const *args, size_t nargsf, PyOb-

ject *kwnames)

e callable is the object being called.

e args is a C array consisting of the positional arguments followed by the values of the keyword argu-

ments. This can be NULL if there are no arguments.

e nargsf is the number of positional arguments plus possibly the PY_VECTORCALL_ARGUMENTS_OFFSET
flag. To get the actual number of positional arguments from nargsf, use
PyVectorcall_NARGS().

e kwnames is a tuple containing the names of the keyword arguments; in other words, the keys of the
kwargs dict. These names must be strings (instances of str or a subclass) and they must be

unique. If there are no keyword arguments, then kwnames can instead be NULL.

PY_VECTORCALL_ARGUMENTS_OFFSET
If this flag is 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.
For PyObject_VectorcallMethod (), this flag means instead that args[0] may be changed.

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) very efficiently.

To call an object that implements vectorcall, use a call API function as with any other callable.

PyObject_Vectorcall () will usually be most efficient.

A R In CPython 3.8, the vectorcall API and related functions were avail-
able provisionally under names with a leading underscore: _PyObject_Vectorcall,
_Py_TPFLAGS_HAVE_VECTORCALL, _PyObject_VectorcallMethod, _PyVectorcall_Function,

_PyObject_CallOneArg, _PyObject_CallMethodNoArgs, _PyObject_CallMethodOneArg. Addi-
tionally, PyObject_VectorcallDict was available as _PyObject_FastCallDict. The old names are

still defined as aliases of the new, non-underscored names.
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When wusing tp_call, callees do mnot need to worry about recursion: CPython uses

Py_EnterRecursiveCall () and Py_LeaveRecursiveCall () for calls made using tp_ call.

For efficiency, this is not the case for calls done using vectorcall: the callee should use Py EnterRecur-

siveCall and Py_ LeaveRecursiveCall if needed.

Vectorcall Support API

Py ssize t PyVectorcall NARGS (size_t nargsf)
Given a vectorcall nargsf argument, return the actual number of arguments. Currently equivalent

to:

(Py_ssize_t) (nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET)

However, the function PyVectorcall_NARGS should be used to allow for future extensions.
This function is not part of the limited API.
N— a ¥ 3.8 TBEM.

vectorcallfunc PyVectorcall_Function(PyObject *op)
If op does not support the vectorcall protocol (either because the type does not or because the
specific instance does not), return NULL. Otherwise, return the vectorcall function pointer stored

in op. This function never raises an exception.

This is mostly useful to check whether or not op supports vectorcall, which can be done by checking

PyVectorcall_Function(op) != NULL.
This function is not part of the limited API.
N—a v 3.8 Tl

PyObject* PyVectorcall_Call(PyObject *callable, PyObject *tuple, PyObject *dict)
Call callable’s vectorcall func with positional and keyword arguments given in a tuple and dict,

respectively.

This is a specialized function, intended to be put in the tp_call slot or be used in an implemen-
tation of tp_call. It does not check the Py_TPFLAGS HAVE_VECTORCALL flag and it does not fall
back to tp_call.

This function is not part of the limited API.

N—a v 3.8 Tl

78 BT EMRAITI LU LAY (abstract objects layer)



The Python/C API, U1 —2X 3.9.19

7.2.3 Object Calling API

Various functions are available for calling a Python object. Each converts its arguments to a convention
supported by the called object - either ¢p_ call or vectorcall. In order to do as little conversion as possible,

pick one that best fits the format of data you have available.

The following table summarizes the available functions; please see individual documentation for details.

R%K callable args kwargs
PyObject_Call() PyObject * | tuple dict/NULL
PyObject_CallNoArgs () PyObject * | --- -
PyObject_CallOneArqg() PyObject * | 1 object -
PyObject_CallObject () PyObject * | tuple/NULL | ---
PyObject_CallFunction() PyObject * | format -—
PyObject_CallMethod() obj 4+ charx | format -
PyObject_CallFunctionObjArgs() | PyObject * | variadic -
PyObject_CallMethodObjArgs () obj + name | variadic -
PyObject_CallMethodNoArgs () obj + name | --- -
PyObject_CallMethodOneArg () obj + name | 1 object -
PyObject_Vectorcall () PyObject * | vectorcall vectorcall
PyObject_VectorcallDict () PyObject * | vectorcall | dict/NULL
PyObject_VectorcallMethod () arg + name | vectorcall vectorcall

PyObject* PyObject_Call(PyObject *callable, PyObject *args, PyObject *kwargs)
Return value: New reference. WEO'H LAJEEZR Python DA 72 =27 b callable 2. XTIV args ¥ L
TEZONB58HHE kwargs ¥ LTHEZ LN AT ESIEE & DIFUTHL 35,

args W& NULL TH-oTIERo7F, 5I8ZREL LRWEEREDOX SV 2o TLZE W, kwargs
¥ NULL THHEVWERA,

LT RO L AR ZIE L. KL ofIA 2k L NULL 28 L %35,
ZAUIRD Python DX & [FEFTT: callable(*args, *xkwargs) o

PyObject* PyObject_CallNoArgs (PyObject *callable)
Call a callable Python object callable without any arguments. It is the most efficient way to call

a callable Python object without any argument.
AL L OfERZIE L. KBRL 62X L NULL 28U %5,
N— a v 3.9 TEM.

PyObject* PyObject_CallOneArg(PyObject *callable, PyObject *arg)
Call a callable Python object callable with exactly 1 positional argument arg and no keyword

arguments.

RN 7SO LORERZIR L, KRR L oS 2RH L NULL 28 L £3,
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This function is not part of the limited API.
N—a ¥ 3.9 TBEM.

PyObject* PyObject_CallObject (PyObject *callable, PyObject *args)
Return value: New reference. WEONH LATREZR Python DA 7Y = 7 b callable %, X 7 args ¥ L
THEZON2518 e DITFIHL EF, 5IBDRERGEE. args 13 NULL THOE® A

AL L OFERZIE L. KL o6 2k L NULL 28U %5,
ZAUIRD Python O & [FAFTF: callable(*args) o

PyObject* PyObject_CallFunction(PyObject *callable, const char *format, ...)
Return value: New reference. WEON LATREZR Python 4 7'Y = 7 b callable WD C 5l#Y
EBHIWMPECH L E T, C 58I Py_BuildValue() JERD 7 + —< v M XXFHNEfH- TR L 55

BRI L7z SRR L OFERZ IR L. KRBL 75015 2 £ L NULL 23R L £75,
ZAUIRD Python O & [FAFTF: callable(*args) o

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

native.
N—=ay 34 TEH: format DHD char * POEBEINE LT,

PyObject* PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)
Return value: New reference. 73 =27 bt obj D name L WO HHFTDXY v R, W20D C 5]
Bt LET, Colfudx Va4 s % Py_BuildValue() TBIRD 7 + —= v FXFF
TR EhTVET,

format 1& NULL T X<, 5[ EZONRVWI 2R LET,
AL L OfERZIE L. KL o6 2k L NULL 28 L %5,
ZAUIRD Python DR ¥ FIFETY: obj.name(argl, arg2, ...) o

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

tive.
N—=Y a Y 3.4 TEH: name ¥ format DTN char * POEHEINFE LTz,

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.
RN L7 PO L ORERZIR L, KL o8 2xtH L NULL 2B L %5,
ZAUFXD Python O & FIFETY: callable(argl, arg2, ...) o

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

Return value: New reference. Call a method of the Python object 0bj, where the name of the
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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.

L7 PO L ORRZR L, KR L oM 2EH L NULL 28U £3,

PyObject* PyObject_CallMethodNoArgs (PyObject *obj, PyObject *name)
Call a method of the Python object obj without arguments, where the name of the method is

given as a Python string object in name.
RN L7 IO L ORERZIR L, KL 7505 25X H L NULL 28 L %5,

This function is not part of the limited API.
N— a ¥ 3.9 TEM.

PyObject* PyObject_CallMethodOneArg(PyObject *obj, PyObject *name, PyObject *arg)
Call a method of the Python object 0bj with a single positional argument arg, where the name of

the method is given as a Python string object in name.

RN 7 SO L ORERZIR L. KRR Lot 2xRH L NULL 238 L £3
This function is not part of the limited API.

N—a v 3.9 Tl

PyObject* PyObject_Vectorcall (PyObject *callable, PyObject *const *args, size t nargsf, Py-

Object *kwnames)
Call a callable Python object callable. The arguments are the same as for vectorcall func. If

callable supports vectorcall, this directly calls the vectorcall function stored in callable.
WAL L ofERZIE L. KL o6 22X L NULL 28U %5,

This function is not part of the limited API.

N—a v 3.9 Tl

PyObject* PyObject_VectorcallDict (PyObject *callable, PyObject *const *args, size_t nargsf,

PyObject *kwdict)
Call callable with positional arguments passed exactly as in the wvectorcall protocol, but with

keyword arguments passed as a dictionary kwdict. The args array contains only the positional

arguments.

Regardless of which protocol is used internally, a conversion of arguments needs to be done.
Therefore, this function should only be used if the caller already has a dictionary ready to use for

the keyword arguments, but not a tuple for the positional arguments.
This function is not part of the limited API.
N— ar 3.9 TE.

PyObject* PyObject_VectorcallMethod (PyObject *name, PyObject *const *args, size_t nargsf,

PyObject *kwnames)
Call a method using the vectorcall calling convention. The name of the method is given as a Python

string name. The object whose method is called is args/0], and the args array starting at args/1]
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represents the arguments of the call. There must be at least one positional argument. nargsf is
the number of positional arguments including args/0/, plus PY_VECTORCALL_ARGUMENTS_OFFSET if
the value of args [0] may temporarily be changed. Keyword arguments can be passed just like in

PyObject_Vectorcall ().

If the object has the Py_TPFLAGS METHOD_DESCRIPTOR feature, this will call the unbound method

object with the full args vector as arguments.

RN L7z SRR L DFERZIR L. KBL 725050 22X U NULL 23R L £3,
This function is not part of the limited API.

N— g > 3.9 TEM.

7.2.4 Call Support API

int PyCallable_Check(PyObject *0)
AT o DU LAREA 72 =27 b ESIHARNET, A7 27 PBFEUHLATRETH %
LEIZLEERL, Z5TRVEEIZIZ 0 ZRLES, ZOBBMCH LIZEIIRIILE S,

7.3 HfEE 0O~ 3JL (number protocol)

int PyNumber_Check (PyObject *0)
AT o BEUERLIT A P A BREL TV REEIC 1 ZEL, 253 ThVE 23R EIRL %
T ZOREBMEOH UITE IR L £5,

N—=TaY 3.8 TEH: o WA VT v 7 ABRIE->7-55. 1 ZIRLET,

PyObject* PyNumber_Add (PyObject *ol, PyObject *02)
Return value: New reference. M3 3% 01 ¥ 02 ZIMELFEREERL, KB3 2 2 NULL %K
%9, Python DX o1 + 02 EFILTT,

PyObject* PyNumber_Subtract (PyObject *ol, PyObject *02)
Return value: New reference. T2 ¥ 0ol 05 02 ZHE LR ERL, KRBT % & NULL %R
L %73, Python ®R o1 - 02 2RI T,

PyObject® PyNumber_Multiply (PyObject *ol1, PyObject *02)
Return value: New reference. 3 3% 01 ¥ 02 A LERERL, KBIT 2 L NULL %R
F 5, Python D ol * 02 X LTI,

PyObject* PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. I3 5% ol ¥ 02 ZATHIEE LEREZR L, KT 5 & NULL %
BLEF, Python DX o1 @ 02 ¥FLTT,

N—ar 3.5 TE.

PyObject* PyNumber_FloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. Return the floor of o1 divided by 02, or NULL on failure. This is the
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equivalent of the Python expression ol // o2.

PyObject* PyNumber _TrueDivide (PyObject *o1, PyObject *02)
Return value: New reference. Return a reasonable approximation for the mathematical value of
o1 divided by 02, or NULL on failure. The return value is "approximate” because binary floating
point numbers are approximate; it is not possible to represent all real numbers in base two. This
function can return a floating point value when passed two integers. This is the equivalent of the

Python expression ol / 02.

PyObject* PyNumber _Remainder (PyObject *ol, PyObject *02)
Return value: New reference. I35 & ol % 02 THRELIZFIREZIR L, KT 52 NULL 2R L
3, Python DX o1 % 02 XFIL T,

PyObject* PyNumber_Divmod ( PyObject *ol, PyObject *02)
Return value: New reference. flAAABIE divmod() 2SR L TL Z&X W\, K$ 3 & NULL %K
L %73, Python @3 divmod(ol, 02) R UTT,

PyObject* PyNumber_Power (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. #lAAABE pow() 2SR L TL XV, KT % & NULL %R L
F 9, Python D3 pow(ol, 02, 03) EFUTT, 03 13A T > a > TT, 08 ZEMHI B0 S,
Py_None Z AT ZE W (03 1T NULL 2T &, RIERXEY 77 AZE|IERIT DD
£7),

PyObject* PyNumber_Negative (PyObject *0)
Return value: New reference. 83 2 & o DFFEREEZIR L., KT 2 & NULL ZiBL ¥ 7, Python
@iﬁ -0 Z [EJ D"Gj—o

PyObject* PyNumber_Positive (PyObject *0)
Return value: New reference. 13 2% o ZiRL. KF % & NULL %R L %3, Python O3 +o
ERTLTY,

PyObject* PyNumber_Absolute (PyObject *o0)
Return value: New reference. 3 % & o OffiitfEZIE L. KEF % & NULL 218 L %3, Python
DR abs (o) XE LTI,

PyObject* PyNumber_Invert (PyObject *o)
Return value: New reference. [ %% o D v M KER (bitwise negation) ZiR L. KKF 3
¥ NULL #RL %73, Python O ~o ¥[H LT3,

PyObject* PyNumber_Lshift (PyObject *ol, PyObject *02)
Return value: New reference. 1S 5L ol % 02 72 ES 7 b UTMERZIR L, KT % & NULL
iR L E S, Python O ol << 02 LU T,

PyObject* PyNumber_Rshift (PyObject *ol, PyObject *02)
Return value: New reference. [ NMIT 5 ol % 02 120 A> 7 P LR EZIR L., KT % & NULL
iR L ¥ 3, Python D o1 >> 02 LT,

PyObject* PyNumber _And (PyObject *ol, PyObject *02)
Return value: New reference. M3 2% ol ¥ 02 @ 7 &'y MBI (bitwise and)” ZiK L,
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KF %L NULL 23BL £F, Python DR o1 & 02 ¥R LT,

PyObject* PyNumber_Xor (PyObject *ol, PyObject *02)
Return value: New reference. liIT 3 & 0l & 02 ® 7 ¥y b HAHEMAVEREER] (bitwise exclusive
or)” ZiRL. K3 %L NULL #iIBRL ¥ 3, Python DX ol =~ 02 XL T,

PyObject* PyNumber_0r (PyObject *ol1, PyObject *02)
Return value: New reference. Y155 & o1 & 02 @ 7 ¥y dEAEREA (bitwise or)” %R LK
3 5¥ NULL #iBL %3, Python @ o1 | 02 XH LTI,

PyObject* PyNumber _InPlaceAdd (PyObject *o1, PyObject *02)
Return value: New reference. KT 5 & 01 ¥ 02 A LMEREZRL, KT 5L NULL ZRL
5, o0l B in-place HEEVR— T 355, in-place HEEZITVE T, Python DX o1 += 02 &
RT3,

PyObject* PyNumber _InPlaceSubtract (PyObject *ol, PyObject *02)
Return value: New reference. T3 ¥ 0ol 05 02 ZHE LERERL, KBFT % 2 NULL %R
LE$, ol B in-place HEZVRK— 3T 3545, in-place HEZITWE T, Python DX ol -= 02
LELTT,

PyObject* PyNumber _InPlaceMultiply(PyObject *ol, PyObject *02)
Return value: New reference. R T 2% ol ¥ 02 ZREALMERZIRL. KWFT %L NULL ZiRL
F3, 0l B in-place HEEZ Y R— 3T 255, in-place HEZITWE T, Python D ol *= 02 &
FHLTP,

PyObject* PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. I35 & ol & 02 BATHIRE LR EZIR L, KT % & NULL %
BUET, ol 2 in-place HEZ Y R— M T 255, in-place lHEZITWE T, Python DL o1 €= 02
ERLTY,

N—Ya ¥ 3.5 TENM.

PyObject* PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. [T 5% ol % 02 THRELUNEGTHEEZIR L., KT % & NULL %
BUET, ol B in-place HEZ VK- b T 255, in-place HEZTWVWE 3T, Python DX ol //=
02 LR LTY,

PyObject* PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. Return a reasonable approximation for the mathematical value of
o1 divided by 02, or NULL on failure. The return value is "approximate” because binary floating
point numbers are approximate; it is not possible to represent all real numbers in base two. This
function can return a floating point value when passed two integers. The operation is done in-place

when o1 supports it. This is the equivalent of the Python statement ol /= o02.

PyObject* PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
Return value: New reference. I3 % & ol % 02 THRELZREREZRL, , KT 2 & NULL %R
LES, ol B in-place HEZ Y K— 3T 3545, in-place HEZTWE T, Python DX ol %= 02
ERILTY,
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PyObject* PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. f1AHIAABIE pow() 2L T ZE W, KT %L NULL 2R L %
Fo 01 B in-place HE %I K — b T 354A. in-place HEEZITWE T, ZOEENE 03 27 Py_None D
1% Python 3 ol #*= 02 XA LT, ZHLIADEHEIE pow(ol, 02, 03) D in-place KT,
08 BEM X202 E, Py_None # ANTLZEW (03 12 NULL 2T 2. RIERXEV 7 7L 2%
FIEEZT DD ET),

PyObject® PyNumber_InPlaceLshift (PyObject *ol, PyObject *02)
Return value: New reference. [N 3 2 & ol % 02 12 ES 7 P UIMEREZIRL, KT % & NULL
ZIRUET, ol B in-place HEZ Y K— 3 2HE. in-place HEZITWE T, Python D3 ol <<=
02 LT,

PyObject* PyNumber_InPlaceRshift (PyObject *ol1, PyObject *02)
Return value: New reference. [E13 2 & ol % 02 120 AEST 7 P LR EZIRL. KT % & NULL
ZIRLUET, ol 23 in-place HEZ YK — b T 25E, in-place HEZITWVWE T, Python D3 ol >>=
02 E[FILTY,

PyObject* PyNumber_InPlaceAnd (PyObject *o1, PyObject *02)
Return value: New reference. [T 2% o1 ¥ 02 ® 7 ¥y MEAEHHEME (bitwise and)” ZiK L
KT 2 NULL 23R L¥3, ol 25 in-place HE % ¥ K — b+ 3 25HE. in-place HEZITWVE T,
Python O ol &= 02 E LTI,

PyObject* PyNumber_InPlaceXor (PyObject *o1, PyObject *02)
Return value: New reference. T2 L ol & 02 @ 7 v M EAHHEAGEIEA (bitwise exclusive
or)” iR L., KT 5 & NULL 2R L ¥ T, ol A% in-place HEZ Y R— 15 255, in-place HE %
fTWE T, Python ®X o1 "= 02 X[ LT,

PyObject* PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
Return value: New reference. 815 2% ol & 02 ® 7 ¥ v hHAGHIA] (bitwise or)” %K LK
T5L NULL ZiRLE T, ol 2% in-place {HE %V R— »F 254, in-place HEZITWVWE T, Python
DX ol |= 02 LRLTT,

PyObject* PyNumber_Long ( PyObject *0)
Return value: New reference. JRMT 3L o ZEEFUCEHL72d D xR L, KT % & NULL %R
%3, Python O3k int(o) &R LTI,

PyObject* PyNumber_Float (PyObject *o0)
Return value: New reference. 8315 % & o ZIFBV/INSUGRBITER L7 D&KL, KIS % & NULL
%R L E T, Python O float(o) EFRIULTT,

PyObject* PyNumber_Index (PyObject *o0)
Return value: New reference. o % Python @ int BNZEML, L5 ZDEEERL 3, KL
725 NULL 23R &4, TypeError FlFtp5EHI N E T,

PyObject* PyNumber_ToBase (PyObject *n, int base)
Return value: New reference. base #EEICEIEINTH n XX FHN e L TRL E 3, base 518k 2,
8,10 £713 16 DVFTHATRINIHED T8 A, I 2. 8. 16 1ICDOWT, REN 2 THFFID /T
BHEE~—F— '0b' | '00" FhiF 'ox' B ERENSEENET, H L n B Python @ int BT
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RUFAUX. ¥£3 PylNumber_Index() TEHIN T,

Py ssize t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
Returns o converted to a Py_ssize_t value if o can be interpreted as an integer. If the call fails,

an exception is raised and -1 is returned.

If 0 can be converted to a Python int but the attempt to convert to a Py_ssize_t value would raise
an OverflowError, then the ezc argument is the type of exception that will be raised (usually
IndexError or OverflowError). If exc is NULL, then the exception is cleared and the value is

clipped to PY_SSIZE_T_MIN for a negative integer or PY_SSIZE_T_MAX for a positive integer.

int PyIndex_Check (PyObject *o0)
Returns 1 if o is an index integer (has the nb_index slot of the tp_as_number structure filled in),

and 0 otherwise. This function always succeeds.

7.4 >—7>2Z2B7F0OK1JL (sequence protocol)

int PySequence_Check ( PyObject *o0)
Return 1 if the object provides the sequence protocol, and 0 otherwise. Note that it returns 1 for
Python classes with a __getitem__() method, unless they are dict subclasses, since in general it

is impossible to determine what type of keys the class supports. This function always succeeds.

Py ssize t PySequence_Size (PyObject *0)

Py ssize_t PySequence_Length(PyObject *0)
BN 2= R o DA TI 27 POBERL, KT 2L -1 ZIRLET, Z4ud. Python
DI len(o) LFTLITHRD £,

PyObject* PySequence_Concat (PyObject *ol, PyObject *02)
Return value: New reference. I3 % ¥ ol ¥ 02 OiH#fd (concatenation) ZiR L. K3 % & NULL
#IRLEF, Python DR ol + 02 ERIL T,

PyObject™ PySequence_Repeat (PyObject *o, Py ssize t count)
Return value: New reference. [T 247 =27+ o D count BIFEDIRLZRL, KT 2L
NULL %#3iR L £3, Python D3 o * count LFE U T,

PyObject* PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
Return value: New reference. I3 % ¥ ol ¥ 02 O (concatenation) ZiR L. K3 % & NULL
ZIRUETS, ol 2% in-place {EEZHK— b3 255, in-place HEZITVWE T, Python O ol +=
02 R LTY,

PyObject* PySequence_InPlaceRepeat (PyObject *o, Py _ssize 1 count)
Return value: New reference. [T 247 =27+ o D count BIFEDIRLZRL, KT 2L
NULL 2B L T, o D in-place EHZVR— b T 2384, in-place HEZITWE T, Python DR o
*= count [AUTT,

PyObject* PySequence_GetItem(PyObject *o, Py ssize t 1)
Return value: New reference. N5 5% o @ i HFEDERZIRL., KT 5 & NULL ZRL £73,
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Python @3 o[1] ¥R LTI,

PyObject* PySequence_GetSlice (PyObject *o, Py ssize t il, Py ssize t i2)
Return value: New reference. IS 2% o D il 75 i2 FTOMDRATI AL ZERL, RT3 L
NULL %2R L £3, Python ®R o[i1:i2] ¥R LTI,

int PySequence_SetItem(PyObject *o, Py _ssize_t i, PyObject *v)
oD i HWHOEHIZ v ZRALET, KT 2L, HIAZEHL -1 ZIRLET; BT 2L 0 KL
T3, ZAUZ Python DX o[i] = v AL TT, ZOBEKIE v NDZRE BHFWD FHA

If v is NULL, the element is deleted, but this feature is deprecated in favour of using

PySequence_DelItem().

int PySequence_DelItem(PyObject *o, Py ssize t i)
oD i HHOBERTHIFRLE T, KT 2L -1 ZIRLET, Python DX del o[i] AL TI,

int PySequence_SetSlice (PyObject *o, Py ssize t il, Py ssize t 12, PyObject *v)
0D il HB 2 FTOMDRT A4 RIT v ZRALEF, Python DX o[il1:i2] = v E[A LT,

int PySequence_DelSlice(PyObject *o, Py ssize t il, Py ssize t i2)
ST VAT T oD il 5 2 FTOMORIAREHIRLET, KT 5L -1 ZIRLE
3, Python D3 del o[il:i2] [F U TT,

Py_ssize_t PySequence_Count (PyObject *o, PyObject *value)
0 IZBF 3 value DMHEEIEL, ThHbDE olkey] == value 722 key D ETRLET, KT
¢ -1 ZRL%EF, Python DR o.count(value) [FUTT,

int PySequence_Contains (PyObject *o, PyObject *value)
0 12 value BA->TWEDPHELET, 0 DD DZEFRD value &Ml (equal) 251X 1 ZIRL., ZH
DADOBEIE 0 2R LET, 27 —2FETSL -1 #IBL ¥, Python D3 value in o ¥ [H
LT,

Py ssize t PySequence_Index(PyObject *o, PyObject *value)
ol[i] == value ¥ RBTINCAOP oA VT IR i ZIRLET, TI—DRETIL -1 ZIRLE
3, Python @R o.index(value) ¥R LT,

PyObject* PySequence_List (PyObject *o)
Return value: New reference. ¥ —7 YA LLIWEAT IV 0o EALARERDOVA N TV 2
FERLE T, KMUL7S NULL ZiIBRLF T, BENB VR MIFLAMEoNA Z eREES TV E
3, Z2UX Python D3 1list(o) X FRIFETT,

PyObject* PySequence_Tuple (PyObject *o)
Return value: New reference. ¥ —7 Y ABH2WVEATITNVTHS o LA LABRZROX I VET
Y7 bRIBELET, KBLZS NULL 2 RL %3, o BXTNDHE, HinZREeRELE3, Zh
DS DGE. BYIRNEPA 72X IV ERHEELTRL %9, Python X tuple(o) & FFETT,

PyObject* PySequence_Fast (PyObject *o, const char *m)
Return value: New reference. ¥ —7o Y X E723A 77 70D o & “PySequence_ Fast** 77 I U D
B THATE 24727 P LTRLETS, A7V MY =T Y ATHYA T I TLTHRVE
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FliE. Xvt—Y m BFD, :exec:‘TypeErrort Z#H L E 3, KK L~S NULL 2R L E5,

PySequence_Fast* 7 7 I U DBEIE. o 2% PyTupleObject ¥£721% PyListObject REL. o D
T—=RT 4 =)VRZEET 7R T 57D, ZDLIAMITLATVET,

CPython ®FEHETIZ, dL o BB —F Y ANEXTALTHUL, 0 ZDDDEIELET,

Py ssize t PySequence_Fast_GET_SIZE(PyObject *0)
Returns the length of o, assuming that o was returned by PySequence_Fast() and that
o is not NULL. The size can also be retrieved by calling PySequence_Size() on o, but

PySequence_Fast_GET_SIZE() is faster because it can assume o is a list or tuple.

PyObject* PySequence_Fast_GET_ITEM(PyObject *o, Py _ssize_t 1)
Return value: Borrowed reference. o %% NULL T/% <. PySequence_Fast() DERL7A 7Y =7 b
THH, HDO i DA VT 7 ADHENICH 2 LELT, 0 D i HFHOEZKZELET,

PyObject** PySequence_Fast_ITEMS (PyObject *0)
PyObject KA Y XDERIZHZ 7L A ZIRELET, ZORETIE. o1& PySequence_Fast () DIEL
oA TP 27 PTHD, NULL THROLHDEREL TVET,

V2 MDY A XWEFINZ L E, XY HEENPEROEFZHEE T 203 LAKRWI LITEEL
TREXW, ZOEH, P—F VRAOEERFEELRZVAYTHFA P TOATRIZHZ R, V2 E[fHo
TLEEWN,

PyObject* PySequence_ITEM(PyObject *o, Py ssize t 1)
Return value: New reference. o ® ¢ HZFEHDOERZRL, KWFT 5 NULL &L ¥£7,
PySequence_GetItem() DEERTH D, PySequence_Check() T o DEZRT DY 5 2 DMGE
. ADRATORBEZITVEY Ao

7.5 ¥y 78770k 3JL (mapping protocol)

PyObject_GetItem(), PyObject_SetItem(), PyObject_Delltem() HBHRL T &\,

int PyMapping_Check (PyObject *o0)
Return 1 if the object provides the mapping protocol or supports slicing, and 0 otherwise. Note
that it returns 1 for Python classes with a __getitem__() method, since in general it is impossible

to determine what type of keys the class supports. This function always succeeds.

Py_ ssize_t PyMapping_Size (PyObject *o)

Py ssize t PyMapping_Length (PyObject *o)
WNT 247522 o HOF—DHEEREL, KRBT 2L -1 ZRLFF, ZHid. Python O
len(o) ERILICAD £7,

PyObject* PyMapping_GetItemString(PyObject *o, const char *key)
Return value: New reference. SLFH| key IZHIGT % o DEFRZIRL T, KT 2L NULL ZiKL
%9, Python O olkey] FE L TT, PyObject_GetItem() HBEL TLIEE W,

int PyMapping_SetItemString(PyObject *o, const char *key, PyObject *v)

88 BT EMRAITI LU LAY (abstract objects layer)



The Python/C API, U1 —2X 3.9.19

ATz o ETXFH key ZMH v IS ET, KT 2L -1 ZIRL £, Python DX
olkey]l = v ¥[AIUTY, PyObject_SetItem() $ZML T LIV, ZOBKIE v NDBZHEA
Wh FEA.

int PyMapping_DelItem(PyObject *o, PyObject *key)
AT b oo, ATT 2T key ST AXMITZHIBRL £ 3, KT sL -1 ZIBRL T,
Python ®X del olkey]l 2R U TT, ZDEEEIE PyObject_Delltem() DHIFZTT,

int PyMapping_DelItemString(PyObject *o, const char *key)
AT 27 b oo XFH key \TBIT 2RSS RZHIBRL £9, KT 5 & -1 ZIBL %, Python
DX del olkeyl LTI,

int PyMapping_HasKey ( PyObject *o, PyObject *key)
Ry TRATI 27 b3F— key ZROHAIC 1 2R L, I TRVEZFITF 0 ZRLET, ZHud,
Python @3 key in o Y 4HiT3, Z OBIKIFUH LIFFITHINIL £7,

__getitem__() XY v FOMHULHITEZ 2H/MNIMHE N2 Z L ITHERLTLEES W, =7 —%
HXE 21, R DIC Pyobject_GetTtem() EffoTLIEE W,

int PyMapping_HasKeyString(PyObject *o, const char *key)
Xy T T2 7 V¥ — key ZFOBAIC 1 IR L. £ TRVEEIZIZ 0 ZIRLET, AU,
Python O3 key in o &%HMTY, T ORI LIFEICHINL £7,

__getitem__() XY v FOREOH LFR, —RIZRXFIIA 7Y =27 b OIERHIZEE Z 2 HIAH
MBI LICERBLTLEIY, 27 —2WEXE3121E. b DIT PyMapping GetItemString ()
%{%OVC < fé\é L\o

PyObject* PyMapping_Keys (PyObject *o0)
Return value: New reference. [ET 543737 b 0o DF =002 VA MERLET, KW
5 NULL Z:R L ¥£7,

N—Ta ¥y 3.7 CEHE: DENX BBV AP LIBETIVEZRLTWE L,

PyObject* PyMapping_Values (PyObject *o)
Return value: New reference. RT3 A7 227 b o DENSRZVAMNERLET, KKT 3
¥ NULL %R L £73,

N—=Yar 3.7 TEHE: YANE. BBV AP LAEEZ TR RLTWE L,

PyObject* PyMapping_Items(PyObject *o)
Return value: New reference. T2 43727 b 0o DERDPOLRZVRAMERL, FERIZ
F—YHDORTHP A0/ Z T NTI2oTWET, KT 2L NULL ZiKL £3,

N—Pa ¥y 3.7 CEHE: DENE, BV R PBLIBETIVEZRLTWE L,

7.5. <y 7870k 1JL (mapping protocol) 89



The Python/C API, U1 —2X 3.9.19

7.6 1 7L—%70k21JL (iterator protocol)

ATV =W DDEHDOREBEI=2H D 7,

int PyIter_Check(PyObject *0)

Return true if the object o supports the iterator protocol. This function always succeeds.

PyObject* PyIter_Next (PyObject *o)
Return value: New reference. KB 0 IZBIF 2 RXDEZRLEST, 7=z MEATL—&KT
BRUNERDFRA (T2 F 2y 2T 203N OHLAIOBETT), HRIMAHER > TWRWEGEE
. FISA D Y R ERTOWARWIREET NULL 23R L $5, BREWD HTBRICT 7 =R U581,
NULL ZiR L. FAELZAS 2 XML %5,

ATV —=RDBEFTERIIO > TREMEZITON—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 */

}
else {

/* continue doing useful work */
}

7.7 N\v 7770k 3JL (buffer Protocol)

Python THIARIEER WL DDA 7Y =7 MI, THEIZH 2 XEVEH LRI duffer NOT7 7 A ZRHEL
FT, ZDEIRATI2Z b LT, HAAAD bytes % bytearray . array.array & 52\ < Oh
DR ZETF o NE T, = FN=T 4 DI A 77 VIFEGUHEPLERT D X 5 LAl BN D 7912,
ZNoHEDMEERTHI LD TEET,

ZNENORBZNHEE DLV T4 7R FHETH, BEOHKREBAEYANY 77005755 w5 HE
OREERELE T, W OPDRRTIEMNT2a8 %175 e REHENY 7717 72 RXTEI LD
HEhFd,
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Python & buffer protocol DEIT C LAV DMHAAAAZRELE S, o7 v baricid=oo0flE» % b
N

o BT IMTIE, HEENI, ZDATI 2 VDOTRBIZHZ Ny 7 7 1T 2 HREZEMTE 2 "buffer
AVR=—T 2 =R BT AR— P THIENTEET, DA Y RX—T=2—R@ Ny T 74Ty
MEEE (buffer object structure) DEITEHAL £3,

e FMATZMTIE, A7V POTREEHZET—ZADRL Y RZE2/{LIVO0OFENFAHTE X
T (e ZEXY v 580,

bytes %X bytearray RED Y INANRATY =27 NI, WEDO Ny 7 7 =% A MIDEARTRHL $7,
NA PN DA D FIHRIRE TS, Bl 21X, array.array DT 2 EHFBII VL F AN, MEIZKR S Z &2
HHET,

buffer 1 ¥ % =7 =z —XOHHED—HIZ. 77 ANVA T2 2D write() XV v RTF: buffer 4 ~
R—=T 2 —REBLTEHDONS MIZRETEZEART TV 27 b TR 7 7 ANRKEZAL N TEE
T, write) k. TOFIBE LTHEINLA TV 27 FOWNBERIH T 25AH LEH 7 72 2D A% &4
Y LEID. readinto() DEIRMD XY v FTIE. ZDFIHOHNBIINT 2EZIAAT 72 ADBNBET
3, buffer 4 Y& =7z —RICX D, ATV 27 MITXAEEMSG, AU LEHAANY 7 7 \D7 72 R %FF
AT 202N bELRTE20ERTZ D TEE T,

buffer 1 > % —7 = —ZADFHFICIE., WReBEATI2 7 VDO 77 2B2 00K ENHH T
o IELWEIBT PyObject_GetBuffer() ZMEUHT;

o PyArg_ParseTuple() (R73ZDEBED VD) & y* . wk F720d s* format codes DWFTIh L &
BT T,

EELD7—ATdH, buffer B ER L 72 o 72FIZ PyBuffer Release() ZMUH X ZIFIUER D A,
INERBZE, VY =RV =D KD BIRA BRI ORI BN HD 3,

7.7.1 buffer #&i&E&

Ny 7 7GR (728602 "buffers”) EBIOA 7Y =7 bDANAL F Y F— &% Python 7R 7 <I2HE
T 2DEHTT, ZHEER Erab—25 4> By LT EATEES, ZoXEY7my 2
PRI IBEERES 22T, YART—XTH e THEHIZ Python 70/ <Mt 52 2 e N TEF
Fo XEVIZ, CIROKEREIER D LOLERAL, ARV =T 4 VI RATLATA T T VIZHETHIO
AEY TRy 7D LNERAL. BEUT 2224 T4 704 VX VEAZTETOIMEHZNE 2D
LILEHA,

Python 4 Y X 7V X2 Ko TRBEINZZL DT =X B L IZRR D, Ny 7 7% PyOvject KA ¥ X TIER
{y Ty I NVie CHEERTS, 207k, fFll a—p IR ICliciTAE S, Ny 7 70— &KiNE 7 v
N3 E e ¥ ZlX, memoryview * 7T = 7 FIMERINF T,

IVAR=DIEINDZATY 27 P EFLHEOEOHIICIE, Buffer Object Structures 2SR L TL 72X\,
Ny 77 RBURT 5121, PyObject_GetBuffer() #HML TL 2\,

Py_buffer
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void *buf

N 777 4= ERRLTOWIMEMEEDLHEIET KA VX, N 772t 2647027
FOTEYEXEY) 70y 7HDOYOMNBICD R 2 F T, HIXIE strides AL, ZOHEIX
XEY) 7Ry VDORENPD LNLEEA,

E=i ALY DBE ZOEIZXEY TRy ZDEEZIEL T,

void *obj

II7AR=PERATVEF TV 227 FPOHLVWSHR, ZRIEIBEEEICK > THAE S A,
PyBuffer Release() XX o THEICTZ VAV FENT NULL KEREINET, ZD7 14—
L RIHEHERY 72 C-API BRI DR b il & AT 5

PyMemoryView_FromBuffer() %721 PyBuffer FillInfo() WXk oTo v &Nz —BH%
Ny 77 THIRMNEr —ZATIE, TD7 4 =L FIENULL TF, —fRINIZ, =7 AK—-1+ 47
V7 PRZOHREEHLTIRD THA,

Py ssize_t len

product (shape) * itemsize, contiguous Ft#ITE, THEOXEY 70y 7 ORIWKED FT,
JE contiguous BLFITIZ. contiguous RIFICa ¥ — I NG EICHEBEN b OEX T,

((char *)buf) [0] 725 ((char *)buf) [len-1] DHEWAND 7 7t Xid, EHixitE (contiguity)
ZRAET 2V 7T A ML THRIGE NN Y 7 7 ICH L TOHFFENE T, ZLDEEIC, 20
X357V 2 TR Mg PyBUF_SIMPLE ¥7-1& PyBUF_WRITABLE T,

int readonly

Py

Ny 7 7 AH LERTHZ2RLET, ZDT 4 —/L R PyBUF_WRITABLE 7 < 27 CHIfHIT
ERES N

ssize_t itemsize
FE—D7D byte IiIDH 4 X, struct.calcsize() %3IE NULL @ format fEHIZXT L TRENH
L7AEREFILTT,

HELRFIAN: WEE D PyBUF_FORMAT 7 7 7R BET DI LR Ny 7 7 ZERLIHAE.
format I NULL ICEREZINFE T, LI L itemsize IZITED 7+ —~< v Mo -EHE2HERHLE T,

shape DTFIET %354, product (shape) * itemsize == len OFXAFoH N, FHEZ X
itemsize % buffer ZFHL7DITHHTEET,

PyBUF_SIMPLE % 7:1& PyBUF_WRITABLE TR L7455, shape 2% NULL THAUX, HEHIZ
itemsize B LT itemsize == 1 & RAILTUILED FHA,

const char *format

BE—DNDODNEZIEET B, struct EY 2 — VAR A NXED, NUL BEIFXES], ZDHRAL >
X DfEAY NULL 75, "B" (FFSHEL A ) & LTI ET,

D7 4=V & PyBUF_FORMAT 7 5 702 & » CHlfISh £ 3,

int ndim
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AEYD N XTI 2R L TOWSRORITTH, 0 DA, buf BAAFEZRT 1 DDOEEZTE
LTWET, ZDHFE. shape, strides, suboffsets & NULL TRIFIUIZ D FHA,

PyBUF_MAX_NDIM It ORAMEZ 64 ICHIR L TWE 3, f2EMNE Z OflfR 2 & E Lz il
7D EEA. ZXRITHHIDOTHERNIX PyBUF_MAX_NDIM XTE CTHIKZ 2 XD ICTERNETT,

Py_ssize_t *shape
AXEY LD NRXTEANOEEZ RS, BXD ndim TH S Py_ssize_t DELYITF, shapel0] *
. * shape[ndim-1] * itemsize I& len XL RIFIUIRKRD FEA,

shape OfH!Z shapel[n] >= 0 IZHIRE N % T, shapeln] == 0 DHEFITFRHICTEEILETT,
FE complex arrays S LTL 72X W0,

shepe (JEIR) ECHNEHFIHIE 22 & 13 7c A H LEHTS,

Py ssize t *strides
BERTLIZBOVTH LWVEZEZ72DICAF Yy T34 MERT, B ndim O Py_ssize_t
DA,

A +F4 MAZ, FEOBKELEETEET, FIEDEYITIZ. A 74 MZ@EETWHIEMT
T, L LFAEZFIR. stridesin] <= 0 D7 —RAEMNHET 22 e N TEIZRENH D T3, 54
WZDWTI complex arrays BB L TL7EE W,

HEZHICL 2T, ZOD strides ECFNEFHAH LEATT,

Py ssize_t *suboffsets
Py ssize_t MOBEREFFOREX ndim OALH, suboffsets[n] >= 0 DEFHIE. n FEHDOXC
Ko TIRIE I N TV B EIE R A > & T, suboffset HIZHRA ¥ X DB fRR L I il A
MIIZAUT WD ZIRL TWE T, suboffset DHEMAEDHDIGEIZ. A ¥ X DB RIFRIIAE
(R L7z XEY 70y JNREHERLEBEINVS) WS 222D £7,

2 TOD suboffset BEMDIGE (D% D ZRBRIAE) RGE. D7 4 —N FIENULL (77 #
L ME) TRIFAUIRD FE A

Z ORORFIZREE Python Imaging Library (PIL) TfEDORTWE T, D & 5 REHITHERIC
7 7R T BHFECOVWTESIIZFHL Z 2 compler arrays B LT X W,

HEHFIZ L o T, suboffsets EHZFAH LEHTY,

void *internal
Ny 77 BT DA TV 27 FBRRINCHHT 2720 0EKTT, HlziE, #EEzo
ERBUEEA % £ ¥ X + LT, shape, strides, suboffsets £ W o 7zFR5E NNy 7 7 R BT % & =
AR 2 RNENE I D EEHT 277 75 T NTESTL R, Ny 7 7 ZRITFW
ZHNE. COMEERLTEELTERD £H A
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172 NyIT77VITRANDRATS

Ny 7 73, PyObject_GetBuffer() #ffi5 22T, TZAR—ITEATV=27 TN 777
AMEREDZZLTHRONET, XY OMmENLEEOEMEIZIEICOL 2720, HEHEE flags 515E
flioT, HEDPRZ 2Ny 7 7 ORBEEZIEEL 7,

Py_buffer O®7 4 —/LFiZ, V7 TR ORHIC X > TR 2RI FTITERSNE T,

DOTZXMIEKEFELBEWT 1+ —ILF

TRD 7 4 = FiZ flags DFEEZZITTIT. HWITIELWETRESNE S, : obj, buf, len, itemsize,

ndim.

readonly, format

PyBUF _WRITABLE
readonly 7 4 —/VRZHIFLET, dLID7 I 7PREZINTVBHA. exporter (&, F XA
HAREIR N Y 7 7 RS 57, S HRITFAUXKBZ|ME LR TUIRD FH8A. 77 7 HRES
NTVRWES, exporter IX, AH LHEHEBZAAABELRNY 77085 524 L THHAW
FHAD, EHELTIRMET 2085 PIEETOWEZF I L T—EELRIFIRD 8 A,

PyBUF _FORMAT
format 74—V RZEFHHLE S, L7 7 7PFRESNTVIUL, ZDT7 14— FZIEL LD
RUINIRDERA, 77 7DPREZINTOVRIFIUL, TD7 4 —/L F% NULL WZERE LR ITIUR
D EHE A

PyBUF_WRITABLE (¥, RO TL 2D 75 7 b | WMo THEVWERA, PyBUF_SIMPLE 13 0 L&
FINTWD DT, PyBUF_WRITABLE \FHA/2E ZIABLATRER ANy 7 7 2R T 28 MO 7 5 7 LT
S

PyBUF_FORMAT &, PyBUF _SIMPLE YHADE D777t d | ZMoThrEVERA, BEDT7 7713 B (F5
BUANA M) 74—y FRBHERLTOE T,
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shape, strides, suboffsets

ZD7 77, LT TEHEEDRKEWIEICIEANZ X ) OFHBENZEEERIELE S, fHeD7 5203, Zh
IO TFREREINSZT7 I 7DITRTOE Y F2EL I LICEBLTLEE W,

DOITX shape | strides | suboffsets
yes yes WIS

PyBUF __INDIRECT

PyBUF_STRIDES yes yes NULL

PYBUF_ND yes NULL | NULL

PyBUF_STMPLE NULL | NULL | NULL

BHEMEDU I TR

A7 4 ROBERDPDH->THRLTH, C 7213 Fortran O FEifelk D EAMEICE RSN B AIREEDLH D £5,
AT+ T4 MERZLIC, Ny 77— 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

BEVIIXE

BOEIZLETOY 7L FOfHEIZ. BIOETDT 5 Z7DHAEDLE THFENCERINATVET, #fZ XS
I Ny 77 =70 b aLTI3BEBECHFERAINZHAREDODEEE—D 75 7 LTHBELTE S,

RDT—=TND U T#EBGEDPRERTHE 2R LET, MBI PyBuffer_ IsContiguous() ZMU
H UGkt HET 2 B ENHETL &k I,
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UEs/any & & shape | strides | suboffsets | contig | readonly | format
PyBUF_FULL yes | yes DRSS | 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

7.7.3 #EMRES

NumPy X4 )L: shape, strides
NumPy R & A )V OEH| OaHNHGE L itemsize, ndim, shape, strides TERINE T,

ndim == 0 OHLHE, buf PHET X EV DI Y4 XD itemsize DAH FHE LTHRIRENE T, Z
DA, shape & strides DM d NULL TI,

strides 7% NULL OFEIE, EHNIEED n 0T C BH e LTINS %S, 25 TruEER, FEER
RDE ST n Kok 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 BAEY TRy JANDO DG THIET ZEMBARETT, T/ AR—X—1XZ OB%E#
AT3Z2icko TRy 770U 2MREERE 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=I1%i )
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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 2 & A )L OEF|TIZEHE OBREOMIZ, H2XTD L TROEREIIGT 572D B KA ¥ X2 RHFTE
T, Bz, EED 3 KT C Bl char v[2][2] [3] &, 2 KITALHIND 2 DDKRA > XH 672 BB char
(xv[2])[2]1[3] 2 Z &b TEET, suboffset REATIZ. ZNHD 2 DDKRA ¥ &XIF buf DIEIFHICHED

AD, XAFYVDEIIZTHEETE 3 2 D0 char x[2][3] EAIZ$EL 7,

ROFNZ, strides b suboffsets B NULL TRWEHED, N JUTA VT v 7 A Lo THHEINTWS N XU

FINDBEZEADRA v ZERTEETT:

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;

7.7. /Ny 7770k 3JL (buffer Protocol)
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7.7.4 )\ 7 7EEDREK

int PyObject_CheckBuffer (PyObject *obj)
obj ibuffer f ¥ X =7 2 —R%EHR—-—PLTVEEEIE 1 2IBL. 25 TRVWESIX 0 ZRLET,
1 2BL7e LThH, PyObject_GetBuffer() BT 25 Z L IXMRIEENERF A, T DBEEITHE K
WLES,

int PyObject_GetBuffer (PyObject *exporter, Py buffer *view, int flags)
exporter 12 flags TIEE X NTTIET view BIED 2 LS IWCEKRLE T, b L exporter 2345E 47z
EBDITNY 77 BT E R WG, PyExc_BufferError %3k L. view—>obj % NULL IZFRE L
7o BT -1 ZIRERFIIRD £R A

I L72 8 ElX, view B, view->obj 1T exporter NDFLWSBEFREL, 0 2RBLET, F=
AVIRDONRY 77 7ORNLXBYV IR MR —DF TV 27 MY XAL I MT 57 —RATIA
view->obj & exporter DROLHVICZDF TV 27 V2B LET Nv T 74T MMEER &
BRLTIEEN),

malloc() & free() D X S IZ. MU LTI L 7z PyObject_GetBuffer() & X% %
PyBuffer_Release() DM LRI NBRNIZD FRA, o T, Ny 77 DMHABFEARL
5 PyBuffer_ Release() D3EEIC 1 M2 SR ITIUIRD £ A,

void PyBuffer_Release (Py_buffer *view)
Ny 77 view ZERL. view->obj OZHAYV Y 2 1 DE6 LE T, ZOBKE Ny 7 7 hifEibh
B IR o BREMPFHEIRTNIRLT, 25 LRVWESRHROY - DEET,

PyObject_GetBuffer() %@L THA L TWARW A Y 7 7128 LT Z OEEE MO T OIZREN
T,

Py ssize t PyBuffer_SizeFromFormat (const char *format)

Return the implied itemsize from format. On error, raise an exception and return -1.
N— ar 3.9 TE.

int PyBuffer_IsContiguous(Py_buffer *view, char order)
view TEFRINTWVEXEYD, C AKX A (order == 'C') D& =, Fortran A X A )L (order
== "'F') & DL X, ZOWVTID (order == 'A") THIUIX 1 ZRLET, 2 DOEHEEIR 0
ZRLET, ZOBBUIHICHRIILET,

void* PyBuffer_GetPointer (Py_ buffer *view, Py _ssize_t *indices)
5.z 67z view WIZH % indices DHET A EVEBEIE L £, indices 1 view->ndim DA >~
T 7 A6 RBEHNEEL TOWRITIUIZD /A

int PyBuffer_FromContiguous (Py buffer *view, void *buf, Py ssize t len, char fort)
BT 5 len NA ME buf HO view IZAE—LFET, fort I 'C' 2 'F' RIETEET (£h
ZH CEFEAZ AN L Fortran A XA VOIEFEZRL ET), MIBFHTIE 0. =5 —FHIX -1 ZIKL
9,

int PyBuffer_ToContiguous (void *buf, Py buffer *src, Py ssize t len, char order)
sre 26 len NA P REFRRBT buf FIZa¥—LU%ET, order 13 'C' £703 'F' F7id 'A' (C R
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& A VIEFF % 721& Fortran A X A VIEF L7213 20 LS) BiEETE £, BIILs 0 ARD,
=15 -1 D FT,

len 1= sre->len OBFE. T OEENIRBL £5,

void PyBuffer_FillContiguousStrides(int ndims, Py ssize t *shape, Py ssize t *strides,

int itemsize, char order)
strides FeH % itemsize DK E S DEZRDNA FHEALD, shape DIE%Z L7z Efi% (order 53 'C' 72

% C-style . 'F' 725 Fortran-style @) ZXJthid e L TH®D %,

int PyBuffer_FillInfo(Py_buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int read-

only, int flags)
B AW len D buf % readonly WHE > 72 FH ZIAABA] /A DFETRHT E2 Ny 77V 7T X 2L

BUET, buf BFSHELAA PO LTHRRENE T,

flags 51XV J TR DR A TRRLET, ZOBEEIE. buf DFiAat LERAEIEE SN TV, flags
\Z PyBUF_WRITABLE DBEINTWRWRD, FiZ7 7 7R EINZ@E DI view ZHEDF T,

I U 728 Zld, view->obj 12 exporter NOFLWBHZHREL. 0 ZELET, KRMLLYL =3,
PyExc_BufferError %M L. view->obj I NULL 2FE L. -1 ZRL 7

ZOBEE getbufferproc D—ERY LTH I ILEEITIX, exporter Z L7 AR—1+ 324727 MK
FELRITIUIZR ST, EHIT flags IEFRFTIKEIRITNIRD R A, £ 5 TRWVWIEEE. exporter
& NULL TZRIFUIRD TH A

7.8 WAy 7OR3)L

N—3 g v 3.0 TIEHEE.

Zh e DBEE. Python 2 @ 5wy 77> 7a kan ) APL O—E8T9, Python 3 Ti&, 52071 b
DVFFELERAD, 2x Oa—FEBHE LTV IS ICHBIA I THE ST, HILWAAy T 77Ok
)L e HEEOH 2T v =B LS ICIRZBOE T, Ny 77 BT AR—- b3 JICHBIN
20 —Z204FHMZEET 2 ZLIXTEER A

WoT, HB2AT7I 27 b DNy 772 —%2BUFT 2740, PyObject_GetBuffer() (bLIF y*x B&
Qwx 74—<w kd—F T Pydrg_ParseTuple() RZ D) ZFOHL, Ny 772 —%2@RT 5L
%|21X PyBuffer Release() ZWFUH L E3,

int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py ssize t *buffer len)
NFER=—ZDAN e LTHZ2HAHLHEHAXEY LOMEANDKRA VX Z2RL %3, obj 5I18ITHE—
TR IDORDINLFNY T 74 B =T 2 =AY R— P LTORIFUIRD FHA, BT 2L
0 ZiR L. buffer & XEV DB, buffer_len Ny 7 7 DRIWCHFEELE T, T7—DFICIE -1
%R L. TypeError v b LE T,

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py ssize_t *buffer_len)
EEOT -2 2 NDHmAL LEHADAEY LOMENDEA Y Z 2R UET, obj 5[EIZH—E X
VIO RIFAHLABENAY 77 A VR =T 2 =Y R—F L TOWRIFNIRD ERA, BNT3
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& 0 &L, buffer ZXEVDMMEIZ, buffer_len ZNy 7 7 DREIRXCHRELET, =7 —DRITIZ
-1 23R L. TypeError Zt v F LE T,

int PyObject_CheckReadBuffer (PyObject *o0)
0 ME—t XY bR BGmMAHLARENY 774 VR —T7 2 =A% HR—PFLTVWIHFIT 1 %
BLET, ZAANDEEICIE 0 ZIRLE T, ZOBBITEICHKIILET,

ZOBBIFRLIIN Y 7 7 OB R ITV, 202 E T 2 BB OREOH LI Z 2 4k
P EN2E ZICERL TSV, 7 —%2MEEE5I1TI3, PyObject_GetBuffer() b iz
TN,

int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)
FEZALTEERAETY LOMENDRA Y EZEIBRLUET, obj 5I8UTH—E XY PP HRBZLFENY
77 AYR=T 2 =A% P R—PLTWARFIUIRD XA, BT 2L 0 ZIRL., buffer ZXEY
DALEIZ, buffer_len &Ny 7 7 DRICHELE T, =7 —DFEIZIE -1 2B L. TypeError xt v
FLET,
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Bf+7J2 x4 b (CONCRETE OBJECT) L1+

ZDETIE, FFED Python 7Y = 7 MIEFOBEBIZOWTIERTVWE T, 216 OREFICRHLE > 7280
FI7I 27 P EETDIIRVWEZTIEHD FXA; Python 7027 I 600D F 7Y 27 2% -
eE ZOFATI 2 MHBELVHIZR > TV E2HEELZ D TRVDORL, 38T = v 7 2{TORITN
BRDFEA; FIZR 2479 =7 FHEEERDPFAXRSBITIE, PyDict_Check() ZHVWET, ZOERI
Python 4 7Y =7 MUIBIF 2 7 KK 1o TSN TVWE T,

e

28 ZOETHERTOVIEKE, EX3N/A 7227 bOREZEFERERESF v 7 LIETE2H00, £
COBBUIEINT-F TP 27 B3 ERR NULL RO ENRA TSI 27 b edbhEFv 7 LERA,
INHDOMEBIC NULL #EXETLES &, BBEX TV 772 RENRERI LT, 4 X 7Y X ERIE
KR TEXETLES XTI T,

8.1 XA 72 1Y bk (fundamental object)

Z OHiTIE. Python OBIA 7Y =2 F ¥ ¥ )L b > (singleton) 7Y = 7 b None IZDWTHNE T,

8.1.1 BATIS Uk

PyTypeObject
MAABRZ AR T 2BICHWO NS, A7V 27 M 2RT CHEKTT,
PyTypeObject PyType_Type
A7 227 VEGOHA T 227 T Python LA YIZBIF 3 type LRI LA T =7 M T,
int PyType_Check (PyObject *o0)
Return non-zero if the object o is a type object, including instances of types derived from the
standard type object. Return 0 in all other cases. This function always succeeds.
int PyType_CheckExact (PyObject *o0)
Return non-zero if the object o is a type object, but not a subtype of the standard type object.

Return 0 in all other cases. This function always succeeds.
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unsigned int PyType_ClearCache ()
NEOMEKRF v v > 227 V7 LET, BEDON—Ya VYR I72RLET,

unsigned long PyType_GetFlags (PyTypeObject™ type)
type DAY N—TH5 tp_flags ®IRLET, ZOBEIIEANIC Py LIMITED API %#E#LT
e Z2BEELTVWET, ZREFAD T 5 270& python DEZRZ VY — A TRELTWDS I & EEE
SNTVETY, tp_flags BERIZRE SN APIO—HTIED D $E A,

N—Ta ¥ 3.2 TEM.
N—=Yar 3.4 TEHE: RDHEDTN long T4 < unsigned long 24 Y ¥ L7z,

void PyType_Modified (PyTypeObject *type)
NEDOBRF v v a®k, 2D type EITRXTOY T XA SR LU TENMZLET, DI type
DEMEPERIES 7 2AFN 2 EH L7H L ICFHTHPFOH I RITUERD £8 A

int PyType_HasFeature (PyTypeObject *o, int feature)
Return non-zero if the type object o sets the feature feature. Type features are denoted by single
bit flags.

int PyType_IS_GC(PyTypeObject *o0)
RATY 27 b5 o PERSBEMREEZ Y R— P L TOIEEICERERLET; ZOBBIEIKEY -2
Py_TPFLAGS_HAVE_GC DRENREZF = v 7 L %7,

int PyType_IsSubtype (PyTypecObject *a, PyTypeObject *b)
a7b§b®4f7§?4 700) III u,\% Lij—o

ZOBBIEEBROY T IR % F 2 v 7T B TT, D% D, __subclasscheck__ () & b IZXF LIE
BN FEH A, issubclass() YA UF = v 7 %3 3121 PyObject_IsSubclass () ZMATL X W,

PyObject* PyType_GenericAlloc (PyTypeObject *type, Py ssize t nitems)
Return value: New reference. 2473 =27 2D tp_alloc TNFT BT 2V v I NV FITY,
Python DF 7 4L FDAEY 7RI — b XIZ XL BFoTHLWA Y AZ YR E7ar—F L, ¥
NTONE% NULL THIHIL L £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, B
tp_alloc ARy PEfHoTHL WA Y AKXV ZZERL £55,

int PyType_Ready (PyTypeObject *type)
AT 27 bDT7 74 F 74X &IT0ET, ZOBBRIETOA T =7 b THIILE R T 525729
WO N2 TR b 8 A, ZOBEE. BIKS 7 2B ofR L7-2ay b 2MATY 22 b
WIBMS 2&EABHD 3, BILAHEIIZE 0 ZIRL., =7 —DHEIIE -1 2R L THSMERZ 3
ELET,

FAEM:  If some of the base classes implements the GC protocol and the provided type does
not include the Py TPFLAGS_HAVE_GC in its flags, then the GC protocol will be automati-

cally implemented from its parents. On the contrary, if the type being created does include
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Py_TPFLAGS_HAVE_GC in its flags then it must implement the GC protocol itself by at least im-

plementing the tp_traverse handle.

void* PyType_GetSlot (PyTypeObject *type, int slot)

zbohl2my MR TOWBEERS VX 2R L %3, B DHD NULL DFEE. ZAay b
NULL %>, BB ALERGETREEN-Z e 2RLE T, BE., FROHLENGR D EDO R A > R % EHY)
REBFINCF vy AP LET,

See PyType_Slot.slot for possible values of the slot argument.
An exception is raised if type is not a heap type.

N— a ¥ 3.4 TEM.

PyObject* PyType_GetModule (PyTypeObject *type)

Return the module object associated with the given type when the type was created using

PyType_FromModuleAndSpec ().
If no module is associated with the given type, sets TypeError and returns NULL.

This function is usually used to get the module in which a method is defined. Note that
in such a method, PyType_GetModule(Py_TYPE(self)) may not return the intended result.
Py_TYPE(self) may be a subclass of the intended class, and subclasses are not necessarily de-
fined in the same module as their superclass. See PyCMethod to get the class that defines the
method.

N—a v 3.9 TEM.

void* PyType_GetModuleState (PyTypeObject *type)

Return the state of the module object associated with the given type. This is a shortcut for calling
PyModule_GetState () on the result of PyType_GetModule ().

If no module is associated with the given type, sets TypeError and returns NULL.
If the type has an associated module but its state is NULL, returns NULL without setting an exception.

N—a v 3.9 Tl

Creating Heap-Allocated Types

The following functions and structs are used to create heap types.

PyObject* PyType_FromModuleAndSpec(PyObject  *module,  PyType_Spec  *spec,  PyOb-

ject *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.

8.1.
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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.

The module argument can be used to record the module in which the new class is defined. It must
be a module object or NULL. If not NULL, the module is associated with the new type and can later
be retrieved with PyType_GetModule (). The associated module is not inherited by subclasses; it

must be specified for each class individually.
This function calls PyType_Ready () on the new type.
N—a ¥ 3.9 TEM.

PyObject* PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)
Return value: New reference. Equivalent to PyType_FromModuleAndSpec (NULL, spec, bases).

N—Y a ¥ 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 PyTypelObject.

tp_itemsize.

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.

Slot IDs are named like the field names of the structures PyTypeObject,
PyNumberMethods, PySequenceMethods, PyMappingMethods and PyAdsyncMethods with

an added Py_ prefix. For example, use:
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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 at all using PyType_Spec and PyType_Slot:

o tp_dict

e tp_mro

e tp_cache

e tp_subclasses

e tp_weaklist

e tp_vectorcall

o tp_weaklistoffset (see PyMemberDef)

e tp_dictoffset (see PyMemberDef)

o tp_vectorcall_offset (see PyMemberDef)

The following fields cannot be set using PyType_Spec and PyType_Slot under the limited
API:

o 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.
N— 3 ¥ 3.9 TEH: Slots in PyBufferProcs may be set in the unlimited API.

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 #7>xV b+

None 2§ % PyTypeObject &, Python/C API TIZEEABMENTWRVWOTHEELTL/ZE W, None
WFHET (singleton) ROT, A7V =27 bOFE—HT A+ (C TR ==) 252 THAE»SLTT, FL
M2 5, PyNone_Check () BIEIIH D FH A,

PyObject* Py_None
Python 1281} % None A 7Y =2 b T, HPRNWIEERLET, ZOF TV =27 MIEAY v FW
HHFERA, BRIV MIOVTE, 204 TV =7 P04 TY =2 L AR BEH D D
9,
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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 HERA T ¥ k (numeric object)

8.2.1 BEEA T U I (integer object)

FTRTCOEBIIMEEDOREZHD long” B L L TEEINET,

I —DiEEEB L, [FLALD Pylong_As* API i (return type)-1 ZRL 32, ZHEEUEE Roir
P EFERA, RPTZMT 2729121& PyErr_Occurred() Z{fioTL7Z2E W,

PyLongObject
2D PyObject DY 7 XA FIBFINE RT3,

PyTypeObject PyLong_Type
Z®D PyTypeObject DA ¥ A& ¥ Ald Python BRI 2RI L £3, Z4UE Python LA ¥IZBIF 3
int AT =2 FTT,

int PyLong_Check (PyObject *p)
518 PyLongObject » PyLongObject DY T XA FTHB L ZTICHTZIRLET, ZDOBERITHEITHK
MWLx9d,

int PyLong_CheckExact ( PyObject *p)
518 PyLongObject TdH M PyLongObject DY TR A T TRVWE ZICHZIRLET, ZOBEUX
(G527 R 0R- 3 8

PyObject* PyLong_FromLong (long v)
Return value: New reference. v 7> S¥i7272 PyLongObject A 7Y =2 M AR L TRL T, KK
Dr FITIE NULL 2R L %9

The current implementation keeps an array of integer objects for all integers between -5 and 256.

When you create an int in that range you actually just get back a reference to the existing object.

PyObject* PyLong_FromUnsignedLong(unsigned long v)
Return value: New reference. C @ unsigned long »5¥i727 PyLongObject 3 7Y = 7 F &K
LTRLES, KL ZFKICIE NULL 2B L £95

PyObject* PyLong_FromSsize_t (Py ssize t v)
Return value: New reference. C @ Py_ssize_t Bh SHi7272 PyLongObject X 7Y =7 d 4K
LTRLET, RO E 1213 NULL 2R L £75,

PyObject* PyLong_FromSize_t (size_t v)
Return value: New reference. C @ size_t B H#1727% PyLongObject 7Y = 7 M RAEKL TR
LET, KDL 21213 NULL KL E3,
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PyObject* PyLong_FromLongLong (long long v)
Return value: New reference. C @ long long B #7272 PyLongObject A 7Y =7 MRAEML
TERLET, KDL Z2ITId NULL Z2RL %9,

PyObject* PyLong_FromUnsignedLongLong (unsigned long long v)
Return value: New reference. C @ unsigned long long 7 &¥i/=7% PyLongObject 7Y =2
FEAERLUTRLES, KRRO L 21213 NULL 2K L £9,

PyObject* PyLong_FromDouble (double v)
Return value: New reference. v OFEEEERD /272 PyLongObject 7 7Y = 7 b RER LU TRLE
T, KDY ZITE NULL IR L %3,

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

Return value: New reference. str DX FHUEICTEDNT, Hilz/ PyLongObject R L ET, ZTD
L& base BERBE UTXXFHNEMRNL £3, pend 23 NULL THRWEHEIX, *pend & str FTEHMNE
BHENTWBEALIFEDORELFDO7 FLRERRLTWET, base 23 0 DHFEIL. str 1 integers D
EFEEM->THIRINET; ZOHETIE, LHIC 0255 0 ThVTERIZ ValueError Zi#H L
%9, base B3 0 TRIFAUI. base 1& 2 DAL 36 LT TRITNIZRD FH A, KBHDOZEH, BEHD
FREORPBTOMIIH 2H—D7 v X -2 a7 3RS E T, HEHERWEE, ValueError
MEHEIhET,

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: &f\WA X A )LD Py_UNICODE API O
—H8C3; PyLong_FromUnicodeObject () ZAHERT 2 XS ITBITLTLZ& 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— ar 3.3 TE.

PyObject* PyLong_FromVoidPtr (void *p)
Return value: New reference. KA X p 25 Python BEEEZERL T, R4 ¥ XDfHEHIX
PyLong_AsVoidPtr() %M L7zfiR,A LIRS N E T,

long PyLong_AsLong (PyObject *obj)
obj WERFT, C D long REEIRLET, dL obj 2 PyLongObject DA Y ARV ATHRIFIE, %
3. FD __index__() AV v FHBZWE __int__() XV v F%Z (HLHAUX) MUHLT, A7V =
7 b % PyLongObject WAL £73,

b L obj DD long DHEIFASNTHAUR, OverflowError ZiEH L E T,

II—PEZFLLEIC -1 ZRLET, AT 2T 27%9D121& PyErr_Occurred() Z{fioTL 72
SV,

N— gy 3.8 TEH: AJRETHIUX __index_ () 2S5 XS5k L

N—=Ya ¥ 38 CHHEEE: __int__ () OEAIZIFHELRE TS,
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long PyLong_AsLongAndOverflow(PyObject *obj, int *overflow)

obj 3FKT., C D long RHFZRLET, L obj » PyLongObject DA Y ARV ATRIFIE, ¥
3. ZD __index__(O) XYy FHBZWIE __int__O XYy F& (B LHNL) FIHELT, A 79 =
2 b % PyLongObject WML £,

% L. obj DFEA LONG_MAX XD KZ\WA, LONG_MIN X h/NXFiuE, *overflow &, ZhZh 1 2»
-1 WKERESIN, -1 ZRLET; IH2TIUL foverflow 1X 0 WICHESINE T, L. 1 Z0DOHIHFH
ELEGEE foverflow 28 0 ICRREEN -1 ZIRLE T,

I7—PEELLEIC -1 ZRLET, AT 2 272D121& PyErr_Occurred() Zffio>TL 72
X,

N—Yar 3.8 TEH: AJRETHIUEX __index_ () 2S5 XS5k F L

N—=Ya ¥ 3.8 TIHELE: __int__ () OEAIZIFHERE TS,

long long PyLong_AsLongLong ( PyObject *obj)

obj WEF. C D long long RHBIZIELE T, b L obj ¥ PyLongObject DA ¥ A XY ATIRIFH
2. EF. 20 _index._ O AV v FBBWE _int__ O AV v FE (b LeHiu) O LT,
7Y 2 h% PyLongObject WCHE¥AL %73,

b L obj DfEAS long long DHEIPHSNTHAUK, OverflowError XM L £7,

II—PEELLEIC -1 ZRLET, A2 27%9D121& PyErr_Occurred() ZffioTL 72
W,

N—a v 3.8 TEH: A[ReTHUE __index_ () 25> XS5k E L7

N—a v 3.8 TIE#ER: int () OFHZIEHEETT,

long long PyLong_AsLongLongAndOverflow(PyObject *obj, int *overflow)

obj 3% F. C D long long HIAXIRLET, b L obj B PyLongObject DA VAR Y ATIRRITH
E. F9. 20 __index__ () XYV v FHBZWE __int__O) XY v F% (HLHIUR) MEHL T, 4
7Yz b% PyLongObject ICEHL 3,

% L. obj OfEiAS LLONG_MAX X D K&\, LLONG_MIN X h/NXiF4UR, *overflow 1&. ZHzh 1
-1 WKREXN, -1 BRLET; EdRFNUE foverflow 13 0 KREZXNET, d L. 1Zr0H4
MFE L1551 Foverflow 28 0 ICEREXN -1 ZIRLE T,

I PRI X2 -1 ZRLET, AOTZ2MNIT 272DI121E PyErr_Occurred() - TL 72
éL\O

N— a3 v 3.2 TEM.
N—Yay 3.8 TELH: A[RETHIUT __index_ () ZFHIS k5 FEL=

N—=Ya ¥ 3.8 CIHELE: __int__ () OEAIZIFHERE TS,

Py ssize_ t PyLong_AsSsize_t (PyObject *pylong)

pylong #73 C D Py_ssize_t ®iIBL £F, pylong 1% PyLongObject DA ¥ AR ¥V ATRIFIUIR
DEE A
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b U pylong DIED Py_ssize_t OHEPHITHAUL. OverflowError ZiEH L £,

ITo—PEELEEIC -1 ZRLET, APT 2 3729121& PyErr_Occurred() Z{fioTL 72
W,

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
pylong %#3&$ C O unsigned long %R L %79, pylong & PyLongObject DA Y AR ¥ A TR
372D FHA.

b U pylong OfEH unsigned long DH#IMHATH AU, OverflowError ZiEMH L £3,

I7 - E 72 22 (unsigned long)-1 ZIRL %9, BTV 2 5 729121& PyErr_Occurred ()
%{%OVC < fgé L\o

size_t PyLong_AsSize_t (PyObject *pylong)
pylong KT C D size_t BB L F T, pylong 1& PyLongObject DA Y ARV A TRIFIUIZD F
Ao

b U pylong DED size_t DHIPHSN TH UK. OverflowError ZiEH L F3,

I —DRELE 2T (size_t)-1 R L E T, A 2T 272DI121& PyErr_Occurred () %o
TLEENW,

unsigned long long PyLong_AsUnsignedLongLong(PyObject *pylong)
pylong 33 C @ unsigned long long %R L 3, pylong \& PyLongObject DA Y ARV AT
2R D TR A

b LU pylong Ol unsigned long long DHiPHSTH UL, OverflowError XA L E T,

I 5 —A# E /¥ 212 (unsigned long long)-1 Z R L ¥ 73, Aoz skdizid
PyErr_Occurred () Zf-TL7Z&E W,

N—Tar 3.1 TEE: & pylong ZHE L7zFFIC TypeError Tl {. OverflowError %k 5 %
ok EL,

unsigned long PyLong_AsUnsignedLongMask ( PyObject *obj)
obj 73K F. C @ unsigned long KEAZIRELET, b L obj #% PyLongObject DA Y AKX Y AT/
X, £33, FD __index__ () XV v FHBZWE __int__() XY v FZ (b LHII) MOHEL
T, A7V x 7 b% PyLongObject WICEMILET,

obj DAY unsigned long DHEIPHD HHAN TV EIE. ULONG_MAX + 1 ZiEe LARIREZIEL
£9,

I - E/ L 2T (unsigned long)-1 ZiRL £, A2 % 70I2l& PyErr_Occurred()
Zfio TV,

N—=Yay 3.8 TEHE: AJRETHIE __index__ () ZMFS> L5k hFEL%
N—Tar 3.8 TIHHMEEE: __int__ (O OMHAHIZIHHERETT,

unsigned long long PyLong_AsUnsignedLongLongMask ( PyObject *obj)
obj 3% $. C @ unsigned long long HIAXIRLET, b L obj B PyLongObject DA VAR Y

8.2. H{EEAF T T/ b (numeric object) 109



The Python/C API, U1 —2X 3.9.19

ZTHRFAUR, F£3. 2O __index. () AV v FHBZWIE __int
HLT, £7Y =2 b% PyLongObject IZEHL T,

O AV % (b LHIL) T

obj DfE7%* unsigned long long DHiIPHDL HAN TV EIE, ULLONG_MAX + 1 ZiEY LAFIRE
BLUET,

I 5 —A# E /¥ 212 (unsigned long long)-1 R L ¥ 73, Ao T a3 kdHizid
PyErr_Occurred () Zf-TL7Z&E W,

N—Y g 3.8 TEH: AJRETHIUX __index_ () 2S5 XS5k L

N—=Ya ¥ 38 CHHEEE: __int__ () OEAIZIFHELRETS,

double PyLong_AsDouble ( PyObject *pylong)
pylong KT C @ double ZIRL 3, pylong 1& PyLongObject DA Y ARV ATRIFIUIZD F
A

% L pylong DIED double DHIFHSTHAUL, OverflowError XM L £,

I7—NEELE EFIC -1.0 ZRLET, BT EMI572D121% PyErr_Occurred() ZfE-TL 72
W,

void* PyLong_AsVoidPtr (PyObject *pylong)
Python OEHIZIET pylong . C @ void KA ¥ XITEHL £ 3, pylong ZEHLT Z T,
OverflowError #EH L E T, ZDORRUX PyLong FromVoidPtr() TEZERT 2 & 212> X5
7% void KA Y XRUZERTE 57T TT,

I —MEE/E ZIZ NULL 23R LE T, BT EM)5729121& PyErr_Occurred() - TL 72
W,

8.2.2 Boolean #7>x7 b

Python @ Bool IOV 77 52 LTHEEINTVWET, 77— L HEODfEIZ, Py_False ¥ Py_True ®
220L2HD ERA, (o T, WEDEMHIFRBEEIE 7 - A ENCEHTIEED ER A, LTV ZR, UTow
JupFHTEE T,

int PyBool_Check (PyObject *o)
0 73 PyBool_Type BOBLHICEZIEL ¥3, ZOBBIIEICHKINIL £7,

PyObject* Py_False
Python 128J 3 False A 7Y =227 FTF, ZDATV =27 MIAY v FEFFLEHA, SBITV Y
FOETIE, MDA TY = b EEBRICIR S BEXDH D $F,

PyObject* Py_True
Python I8} 2 True A 7Y =27 b TF, ZDATI 27 MIXY v FERbERA, ZRAIV 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 ORI DO 0T,

110 % 8E BRATI U I (concrete object) LY



The Python/C API, U1 —2X 3.9.19

Py_RETURN_TRUE
Py_True ISHEYILSBEAV >V F DA V7YXV b 2IToT, D SRTDDYIBTT,

PyObject* PyBool_FromLong(long v)
Return value: New reference. v OMHEIZIE U T Py_True ¥ 721 Py_False "OH LWSIREIR L
ESa

8.2.3 FHF/HMSB AT U b+ (floating point object)

PyFloatObject
ZD PyObject DY 7 XA 71& Python HE/NIRA 7Y =27 P2RBRLET,

PyTypeObject PyFloat_Type
Z®D PyTypeObject D4 ¥ A& ¥ Ald Python FEI/NERMZRBLL £9, 243 Python LA Vi
BlF 3 float EFRLA TP =22 FTT,

int PyFloat_Check (PyObject *p)
51803 PyFloatObject %» PyFloatObject DY T RA FTH3 L TICHERLE T, ZOBEKITHEIC
LT,

int PyFloat_CheckExact (PyObject *p)
518D PyFloatObject TH 3D PyFloatObject DY TR A T TRVWE BICEERLE T, ZOBEE
FHITHIIL 5,

PyObject* PyFloat_FromString(PyObject *str)
Return value: New reference. str DX FHl%Z b £ 1Z PyFloatObject A 7Y =27 M ERERLET,
K3 % NULL 2R L %73,

PyObject* PyFloat_FromDouble (double v)
Return value: New reference. v 7°% PyFloatObject A 7Y =7 VAR L GRLET, KT 2L
NULL ZiRL £9,

double PyFloat_AsDouble (PyObject *pyfloat)
Return a C double representation of the contents of pyfloat. If pyfloat is not a Python floating
point object but has a __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

-1.0 upon failure, so one should call PyErr_0Occurred() to check for errors.
N—T gy 3.8 TEH: A[iETHIUL __index__ () 2> L5k hEL7

double PyFloat_AS_DOUBLE(PyObject *pyfloat)
pyfloat DIETIEZ., C @ double BRI TRLEFTH, T7—F v 7 ETVERA,

PyObject* PyFloat_GetInfo (void)
Return value: New reference. float OFEE, F/ME, RAMEIZE S 2168 % & structseq £ ¥ A&
YAEBRLET, ZHUI float.h 7 7 A L DENT v =TT,

8.2. H{EEAF T T/ b (numeric object) 111



The Python/C API, U1 —2X 3.9.19

double PyFloat_GetMax ()
float DRI TE ZHMARME DBL MAX % C @ double BITIRL £7,

double PyFloat_GetMin()
float DIEF{LXN=H/NDIEDfE DBL MIN % C @ double BITRL £7,

8.2.4 ERPA T U b (complex number object)

Python OEZHA 7 27 Mid, C API il /A2 ZoflEoMy LTHEIATVET: —AIX
Python 71275 2 L TABENTWS Python 4 7Y =7 b T, FIIEBOERELEEZRIT S C
DREEARTS, API TR, THhoM5 25 BREREL TWET,

C B&ke L TOEER

WHEBD C MEFRZFe LTRALED, ROEE LTRLAED $2B80E. KA Y XELZITS DT
%< fEEL 2175 DTHEREL TSV, THUd APT 2 Z2@L T-HLTVET,

Py_complex
Python #EHA 72 = 7 b DEOHFHDIIHIGT 2 C OMEKRTY, ERBA 727 M eif5 1R
A DBIRNE, ZOMORERZSEIISC TANRHAE LTHVE S, MEERIILITO X 5I12EE
SNTVET:

typedef struct {
double real;

double imag;

} Py_complex;

Py _complex _Py_c_sum(Py_complex left, Py complex right)
ZODERZFEBDOME C D Py_complex BITRL F35,

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 num)
BHRE num OFFEREE C O Py_complezx BITIRL £,

Py _complex _Py_c_prod(Py_complex left, Py complex right)
ZODHRFEBOHEE C D Py_complex BITRL 35,

Py _complexr _Py_c_quot (Py_complezx dividend, Py _complex divisor)
TODHEZERDEE C D Py_complexr BTITIRLE T,

divisor 73 null DFEF. TDXY v Rid¥r &KL, errno I EDOM v FLE3,

Py__complexr _Py_c_pow(Py_complex num, Py_complex exp)
T8 exp D num Fx C D Py_complex BITIRL 3,

num % null T exp DIEDEHTRVWIBEIZ, TDXAY v FiZ¥r%EIRL. errno IZ EDOM 2t v k
LEd.
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Python 721U b L TOERKE

PyComplexObject
Z D PyObject DY 7 XA Fi& Python DERFAZREL 7,

PyTypeObject PyComplex_Type
Z D PyTypeObject DA ¥ A& ¥ Aid Python OEHEFI 2RI L £3, Python L' 4 ¥ D complex
LRICATY =2 F TS,

int PyComplex_Check (PyObject *p)
518053 PyComplexzObject »» PyComplexObject DY T XA T TH2 & ZFICEELRLET, ZOMK
FHEITHAI L LT,

int PyComplex_CheckExact (PyObject *p)
518H PyComplexzObject TH %D PyComplezObject DY T XA T THRVWE ZICHEEZRLET, Z
DREFTEICHIILE T,

PyObject* PyComplex_FromCComplex (P _compler v)
Return value: New reference. C @ Py_complex B & Python OEHBLBUEEZEK L £3

PyObject* PyComplex_FromDoubles (double real, double imag)
Return value: New reference. #1772 PyComplezObject 7Y =7 N% real & imag 2 AL
£7,

double PyComplex_RealAsDouble(PyObject *op)
op DEF 7% C D double BTIRL T,

double PyComplex_ImagAsDouble (PyObject *op)
op DEBF 7% C D double M TRL E7,

Py complex PyComplex_AsCComplex (PyObject *op)
HEBUE op 25 Py_complex BUZRAEWML F5,

op 78 Python DT A TP = 7 b TIER WA, __complex__() XV v FEF-> TWIIFEE, TDX
Vv ROERANIEE, op 2% Python OEREA 7Y = 7 MEHEINFE T, __complex__() DEFH
ENTORVEEE, __float__() K74 —ANy 73N EF, __float__() AEBRIN TRV
A& __index__ (O K7 4 — ANy 7 ENET, MEBPRKMLIGER. TOXY v FEFEHD -1.0
ZIRLUET,

N— gy 3.8 TEH: AJRETHIUX __index__ () 2S5 XS5k L=
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8.3 >—72RAFTT 1V b (sequence object)

S VRFT T 27 MITHT BRI OWTIRRTIOETT TIRBRE L, 2T, Python
S DL TVWARREDY — 7 VA4 TV 27 MZOVWTIRVE T,

831 NAbATDxU

These functions raise TypeError when expecting a bytes parameter and called with a non-bytes param-

eter.

PyBytesObject
Z D PyObject DY 7R A Fi&, Python N4 +AT7T =7 b 2RLET,

PyTypeObject PyBytes_Type
2D PyTypeObject DA ¥ AKX ¥ A&, Python A Mll%ZRL £3; Python L' £ ¥ D bytes LA L
F7Y 227 FTT,

int PyBytes_Check (PyObject *0)
FTP 27 b 0D bytes A 7Y =7 b bytes BIDY T XA TDA VAR ATHBHGECEEIRL
9, ZOBEBIIEICRILETD,

int PyBytes_CheckExact (PyObject *o)
FTP 27 b oD bytes A TI =T bED bytes BIDV T XA TDA VAR Y ATHRWIEEICERIR
LET, ZOBKIXEIKRINILET,

PyObject* PyBytes_FromString(const char *v)
Return value: New reference. JRMIFIZ, XFH| v DA —2EL TH2H LWL M ATI 27 M %
B, RBEFIC NULL 23R L3, 58 v IZ NULL THoTWRAED ZFVA; Z0F = v 73 Tbh %k
A,

PyObject* PyBytes_FromStringAndSize (const char *v, Py ssize t len)
Return value: New reference. FRUIRIZ, XFH| v DAV —%ZfHe T5RKX len DFILWVAAL b E T
Y7 bEIEL, KEFHIC NULL 2R L %5, 518 v 23 NULL D&, A M4 T2 =27 O EIEA)
At h TV ER A

PyObject* PyBytes_FromFormat (const char *format, ...)
Return value: New reference. C BAEX®D printf() XX A ND format SLFH| & AIAR DG HZED |
RO Python NA ATV 27 POV A4 XA L, EZIEE L HF R Lo TEH L 7oA b
727 MERLET, AIERD5EIE C OF —&2BTRIFIIR ST, format XFHNHFD T 4 —
< v PXFEHEICBEEMIT SN TWRIINUIRD FEA, T 74—~y PFEBNEHTE XS
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sEEEXF | B &

%h n/a VT ILD % LF

%he int C OEBIITREINZH—D A b,

%d int printf ("%d") ¥ [[@%, *!

%u unsigned int | printf("%u") ¥ [, *!

%1d long printf ("%1d") ¥ [[%E*!

%1lu unsigned long | printf("%lu") ¥ [A%,*!

%zd Py_ssize_t printf ("%zd") ¥ [[%F*!

%zu size_t printf ("%zu") ¥ [E%F*!

%1 int printf ("%i") ¥ [A%F*!

%x int printf ("%x") ¥ [EZ*!

%s const char* null THIRX Nz C OXXFF,

hp const void* C KA v &RD 16 #ERKFL, printf("p") LIFLAXHELTT
M. Ty R T+ =BT B printf DERICED D 2 SeEE
V70 0x D EET,

WA TERWERIEELTF DD - 7255, B OERALFINIZOEFHEROA TV 27 Micar—X
., B o5 BZERIRET,

PyObject* PyBytes_FromFormatV (const char *format, va_ list vargs)
Return value: New reference. b & 5 ¥ 2 D051 %S Z ¥ ZFR\\WT, PyBytes_FromFormat () ¥
R T,

PyObject* PyBytes_FromObject (PyObject *o)
Return value: New reference. Ny 77 70 halZRETEEF T2 b 0o DAL FREZIKRL
S

Py ssize t PyBytes_8ize(PyObject *o)
NAMATI 2Tt 0o DA FVHRNOEIZRLET,

Py ssize t PyBytes_GET_SIZE(PyObject *o)
PyBytes_Size() #~7 B TRELLDBDT, TI7—F v 7 ERITVERA,

char* PyBytes_AsString (PyObject *o)
0 DFHANDKRA Y REBLET, KA VXL len(o) + 1 N b3 0 DNFANY 7 7 2SR
LET, U null DAL 2B Z0E 5002053, Ny 77 DEREDNSA MILT null i2kD
%7, PyBytes_FromStringAndSize (NULL, size) THMRINLHZEZRVT, T —XZEELTE
D ERA, FTRA Y REMM (deallocated) LTIERD EHA, DL, 02 bytes 792 bT
2 HUR, PyBytes_AsString () 1% NULL #3iR L TypeError %#%H L ¥3,

char® PyBytes_AS_STRING (PyObject *string)
PyBytes_AsString() <27 B THEELLDDT, TI7—-F v 7 R{TVERA,
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int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py _ssize_t *length)

obj ® null #¥mIN/=h %, HIHDOEE buffer & length N L TRLE T,

length DIED NULL DIGE. N AT 227 b2 null AL FEEERWAREESR DD T, 208
. BI¥Z -1 2R L. ValueError ZEH L 9,

buffer 1% obj DN ANy 7 7 ZZHIL TWT, ZHUCIEIKRED null N4 PHEFATVET (THhiF
length I3 Z 5N EVA), A7 =7 b PyBytes_FromStringAndSize (NULL, size) THHK
SN EZRNT, MDD THT—Z2HEL TUIWITFEA, A7 =7 + 2K (deallocate)
LTHWITFERA. obj 3 bytes 7Y =7 M Thhro75E1d. PyBytes_AsStringdndSize () 1%
-1 %R L TypeError ZiEH L £7,

N— 3 ¥ 3.5 TEH: DA bytes & 7Y =27 MZXANA bHDAEN TV & ZIZ TypeError
ZREHLTOVE L,

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)

newpart DNEZ bytes DEAITHEE L7HI LWL ATV 227 b Fbytes ITERLET, HOH
LINEH LWSIBERE LE T, bytes DHWEOZRIIBEFNE T, dLHLWVWAT Y =7 MR
TERWEE, B bytes DSIRISHEI N, *bytes DIEIX NULL IZFE XN E T @Y FIANDEKE
EhET,

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)

newpart DNE% bytes DEAITHIELZFH LWL MAT T =27 % Fbytes ITERLET; OB
BUZ. newpart DBBAIV Y ET I VXA LET,

int _PyBytes_Resize (PyObject **bytes, Py _ssize | mewsize)

AR 7 ZAHEARERE (immutable)” BANAL b AT 7 bR VYA T BHIETT, ERENZIEDD
DNAL A TI2 7 MZDAZNREL IS LTLEE W fioa— FTITTIMEAIR TV SAEEHED
HBENA AT MZFRLTEWTERA, ANNENIANL M TD 27 FOBRAT Y M1
TRVWHA, OB —1Ch$d, AEL LTHES 3 (DX D EZAAARER) N4 A
TPz DT RUVAZZIIERD ., LA X2ERL 3, BMYIFRTIE. fbytes &V A4 X &Nz
NAMFTO 27 MR L, 0 BRI NET; *bytes DT FLRARZANEINBO7 LA B3
HHLNEEA, HEID YT (reallocation) 23R L 7235E. *bytes DITLAFEL T LN, P ATV =
7 N EMRRL. *bytes % NULL IZ3E L. MemoryError Zi%E L. ZL T -1 2HRENE T,

8.3.2 bytearray 771V k

PyByteArrayObject

Z D PyObject DY 7 XA 7iE Python @ bytearray 7= 2 2RLET,

PyTypeObject PyByteArray_Type

Z D PyTypeObject DA ¥ AKX ¥ A&, Python bytearray % R L ¥ 3, Python L £ ¥ TD
bytearray L[RILA 7Y =27 T,
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BFrvyovonO

int PyByteArray_Check(PyObject *0)
F7Y 227 b o bytearray 7Y =2 kb bytearray BLDY TR A TDA VARV ATHBIGEEI
HZ2RELET, ZOBRBEHEICIEILET,

int PyByteArray_CheckExact (PyObject *0)
F 7Tz b oD bytearray & 7Y = 7 F72H bytearray BOY TR A TDA VAR Y ATRWES
WEZRLET, ZOBBIIEICHRILET,

A1L 2~ API B

PyObject* PyByteArray_FromObject (PyObject *o)
Return value: New reference. buffer protocol ZRELEEDLA T =7 b o o, HLWL
bytearray 7Y =7 b REK L. IRLE T,

PyObject* PyByteArray_FromStringAndSize (const char *string, Py _ssize_t len)
Return value: New reference. string £ ZDEX len 2> 5% L\ bytearray & 7Y =7 b ZIRLE T,
KL 7235813 NULL 2R L %9

PyObject* PyByteArray_Concat (PyObject *a, PyObject *b)
Return value: New reference. bytearray a & b % L /z#5RZH L\ bytearray & L TRL %9,

Py ssize t PyByteArray_Size (PyObject *bytearray)
NULL KA ¥ & F = v 7 DRIT bytearray DH A4 X2IBLET,

char* PyByteArray_AsString(PyObject *bytearray)
NULL KA Y X F = v 7 DEIZ bytearray DA% char BLFlx L TRLUE T, IRENZEFNTIE. &
WCRDZ null N4 S DEMENE T,

int PyByteArray_Resize (PyObject *bytearray, Py _ssize_t len)
bytearray DWERNY 7 7% len NUH A X LET,

<70
UTo=70ld, B4V ZDF v 7B LBV I BB tic L TAY— FRBRELTVWET,

char*™ PyByteArray_AS_STRING(PyObject *bytearray)
PyByteArray_AsString () O 7 AN—= 3 »,

Py _ssize_t PyByteArray_GET_SIZE(PyObject *bytearray)
PyByteArray_Size() D7 AN—=T a »,
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8.3.3 Unicode #7217 F ¥ codec

Unicode #7727 k

Python3.3 @ PEP 393 h 5, X €V MEZHER LA S Unicode XFDERZREHEZ/Z 5 & 512,
Unicode * 7Y = 7 MIPRNICZ R RN E AV TWE T, TRTOa—FEAL > A 128, 256 7=
1 65536 AT OSCFFNTH U TR 7 — ADTFEL 32, 20 TIda— FARA ¥ Md 1114112 DU
(ZHAUFFTXTD Unicode HPATT) TRIFIUIRD £ 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@DHD %3, ZhiF
A7 27 POELRITICE o TIRED 5,

e 7 EHi72” Unicode * 7Y = 7 M., IEHEERETIZZ2W Unicode API TE I N72FTRTDA T =
FTFo ZNHDFATI 27 VEIEEPIHFITHLEDRDIMEBEORVWREEXEFHHL 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.

FF: 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 &

LITi& Python @ Unicode FEEIZHW SN TWBHEA Unicode A 7Y = 7 ITT:

Py_UCS4

Py_UCS2

Py_UCS1
IhefhE, #heh, 328y b, 16y b, ZL T8 Yy POXFE2MREFT 2 DICHNRIELE
OB L OEBBID 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 —ARMKFLTI6EY F2 32y bOARICRD 5,

N—a v 3.3 TEE: Do N— a2 »Tld, Python Z BV F L7ZZFRIZ "narrow” £ 7213 "wide”
Unicode X—=Ya YD EELEBERLPICL-oT. 16 By b2 328y FOEEL2OTICHR > TV
L7

PyASCIIObject
PyCompactUnicodeObject
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PyUnicodeObject
INBHD PyObject DV 7 XA Fi& Python Unicode 7Y =27 + 2RI L %9, Unicode 7Y =
7 RS ETO API BIEIE PyObject ~DKRA ¥ R %EZIFH - T PyObject NDKRA ¥ XERTD
IFEAYOHBE. LB ERMSNETIEIDHD FEA,

N— a v 3.3 TEM.

PyTypeObject PyUnicode_Type
Z @D PyTypeObject DA ¥ AR > A, Python Unicode %R L £3, Z4UL. Python 2— NIz
str L LTEHEhET,

BUF D APT 1351213 C 27 2T, Unicode A 7Y 227 FAEDFHARD HEHF —RIZHT3F v 7%
7R AR ERIZITOE T

int PyUnicode_Check (PyObject *o0)
F 72227t o Unicode 7Y =2 b Unicode BOY 7 X4 DA VARV ATHIHEHITE
ZIRLET, ZOBBUIEICHEIIL £7,

int PyUnicode_CheckExact (PyObject *0)
F7P 227t o Unicode #7327 "EBTTRAL TDA VAR YA THRWIGEICEEZRLETS,
ZORBIBIEEICEII L 5,

int PyUnicode_READY (PyObject *o0)
XA T =7 b o3 7 IEMR” REWKTHS Z e ZREELE T, Zo~vrmid, TTHALTYL
B2YDT7 7 RRw st EHMELRD FT,

B Y 1213 0 2R L., KO L 23BN EREL -1 BIRL 3, BEIE. X EVUBAIZERKL
728 BICRITEERTWVWTT,

N— a v 3.3 TEM.

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 *o)
Unicode XFHNDaA—FHEA ¥ P TORIZIELE T, old 7 ERLR” REEAD Unicode + 7 =
Z P TRINELRDERA (RELFovy 7 ELERA)

N— g v 3.3 TEM.

Py UCST* PyUnicode_1BYTE_DATA(PyObject *o0)

Py UCS2* PyUnicode_2BYTE_DATA(PyObject *0)

Py UCS/* PyUnicode_4BYTE_DATA(PyObject *o0)
NFICHEET 7w 2T 57912, UCSL, UCS2, UCS4 DWIFhh ORI ¥ v 2 b Iz IERREK
BERANDRA v 2 2R L ET, ERAERBRPBEIER TV A XZRoT0ERE I 1DF = v 73
FHA; PyUnicode KIND() ZfE-oTIEL WS 7 REBATL LIV, ZOA TV =27 VNIT77ERT
BHGIC, ST PyUnicode READY () ZFEUH L TL 2 & W0,

N— g r 3.3 TEM.
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PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND

PyUnicode_KIND() =7 B DiEDETT,

N—ar 3.3 TEM.

Deprecated since version 3.10, will be removed in version 3.12: PyUnicode_WCHAR_KIND is depre-

cated.

unsigned int PyUnicode_XIND(PyObject *o0)
Z @ Unicode 257 =X ZRIFET 2 DIC 1 XFEH 7D aNA Mo TWB %R PyUnicode FRID
ER (EZFTATLEZIWV) D55 12%KRLET, old 7 IEHR” REJEAD Unicode A 7Y =7 b
TRINIRD FEA (R LFzy Z7IELERA)

N—a v 3.3 Tl

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 ¥ 3.3 TEM.

void PyUnicode_WRITE(int kind, void *data, Py ssize t index, Py UCS/ value)
IEMBRBRER e 2o TWb (PyUnicode DATA() THUFL72) data CHZAAF T, Zoxr/mld
EENEDF = v 72 —UHTDRV, V=T TEONL7DDSDTT, HOHLANL, o< nZzif
CHUTHIS L kind fEE data RA Y X2 F v v P 2aTRXETT, index 1IXFHD (04FH D)
AT v 7 AT, value FZDEFIICEZIAEND Z2IZRBIZFLVI—FRA > MDIETT,

N—a v 3.3 Tl

Py UCS/ PyUnicode_READ(int kind, void *data, Py ssize t index)
IEMERBRER 8o TWb (PyUnicode DATA() THUFL72) data 7253 — FARA > b Z2HiAHD
T, Fxv ZRHEAMEO~ I B IOH LI—UTbh A,

N—3 g v 3.3 TEM.

Py UCS/ PyUnicode_READ_CHAR(PyObject *o, Py ssize t index)
Unicode 7Y =2 b o PO FERHAMD £3, ZD Unicode A 7Y =7 NI 7 IEHR” REEX
TRIINIZRD FE A MESEG L TatANS5EIE. 2O~ 27 1ld PyUnicode_ READ() £ DB
RN TS,

N— g v 3.3 TEM.
PyUnicode_MAX_CHAR_VALUE (o)
0 WESDWTHOXFINEEZDICHE L2 AKDI—RFRRA Vb ERLET, 2D Unicode 7Y =

7 M7 IR KRB TRIILD S8 A, ZOEIZEICHRETT S, XFIlefzifixs &
D BHIRITY,
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N—Ya ¥ 3.3 TEM.

Py ssize t PyUnicode_GET_SIZE(PyObject *0)
JEHERED Py UNICODE RIFEARDY 4 X% a— FHEATRLET (HPusr—bR7Z2 2208 LTVE
3 )o 01F Unicode 7Y =227 P TRITFNILD FRA (ELF v Z7IELEEA),

Deprecated since version 3.3, will be removed in version 3.12: #\WA X £ )LD Unicode API D—ER
R DT, PyUnicode_GET_LENGTH() %M T 2 X5 BITL T X,

Py_ssize_t PyUnicode_GET_DATA_SIZE(PyObject *o)
JEHELED Py UNICODE RIAFZR DY A X4 FHEATIRL FF, o0 1d Unicode 7Y =7 M TR
IR DERA (ELFzv 7 3LERA)

Deprecated since version 3.3, will be removed in version 3.12: W2 & £ )LD Unicode APT O —Ff
7R DT. PyUnicode_GET_LENGTH() ZfHT 2 X5 ITBITL T X W,

Py UNICODE* PyUnicode_AS_UNICODE(PyObject *o)

const char® PyUnicode_AS_DATA(PyObject *0)
BzoNnietr 7Y 22 bD Py UNVICODE RIAFBRANDRA VX ERLET, BRENEZ NNy 7 7 IXH
WHRIRIC null 22— FARA 2 b2 L DRV NTVE T, 203D null 2— FRA4 > FHNy
T77EENDZIE DB LNERAD, 720TVD CERTIEZD X S 2 XFHNITI D FED 5
NTLESTL &5, AS_DATA DHIEHKA > X% const char * IZF ¥+ AL TWET, 5 o012
Unicode A 7Y =227 P TRIFNIRDERA (7 LF v Z7IELEEA),

N—=Yary 33 TELHE: 2O 735 TRIFNERDIOIIEDE L, 0508, ZLDF—2R
T Py_UNICODE RBAIGXPELE T, fES T, ZLTRBLEEZS (BIs27&EL T NULL %
BRLET), 23— FEMEIEL T, PyUnicode_nBYTE_DATA() ~ 2 u%ffi5 2> PyUnicode WRITE() %
PyUnicode_READ() %5 X 5C LT EE W,

Deprecated since version 3.3, will be removed in version 3.12: fW\W 2 &% 4 )L ®D Unicode APT D—HB
72D T, PyUnicode_nBYTE_DATA() RO~ 7 u %32 KX51TBITLTLILZE W,

int PyUnicode_IsIdentifier (PyObject *o0)
XFHNA, identifiers HiIOFEBERICH T 2 AR T CTHIUT 1 ZBELF T, ZhANDEEIR 0
ZIRLUET,

N—Ya ¥ 3.9 TEHE: The function does not call Py_FatalError() anymore if the string is not
ready.

Unicode XF70O0/N7T«

Unicode 3% < DRI 2 XF T v %7 4 (character property) L TWE T, Kb 2 FET R
N7 40E UTo~xr7uTHllTEES, Zhod~Znid Python OFEIIGT T, &4 C OREEIITIG
FFohnTVuET,

int Py_UNICODE_ISSPACE(Py UCS/ ch)
ch WZEAXLFNEIDITILCT 1 £/230 2 RLET,
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int Py_UNICODE_ISLOWER(Py UCS/ ch)
ch D/INLEPEIPIZIECT 1 £723 0 B RLE T,

int Py_UNICODE_ISUPPER(Py UCS/ ch)
ch WRXFLESPIIISETT 1 £21X 0 ZRL 3,

int Py_UNICODE_ISTITLE(Py UCS/ ch)
ch WZA by — ZAXF (titlecase character) 22X 5 2ZJE LT 1 £721F 0 2R L E T,

int Py_UNICODE_ISLINEBREAK(Py UCS/ ch)
ch PEATXLFEPESIPIIGUT 1 £21F 0 ZIBLE T,

int Py_UNICODE ISDECIMAL(P?/ UCS4 ch)
ch 7 decimal XFME S CT 1 /-3 0 2RLE T,

int Py_UNICODE_ISDIGIT(Py UCS/ ch)
ch 23 digit XFHESPIJECT 1 F21E 0 ZRLET,

int Py_UNICODE_ISNUMERIC(Py UCS/ ch)
ch 5 (numeric) XFHESIIIELT 1 £33 0 ZIRL X T,

int Py_UNICODE_ISALPHA(Py UCS4 ch)
ch W7V T7 7Ry "XFPEIPIIGET 1 F21E 0 ZRLET,

int Py_UNICODE_ISALNUM(Py UCS/ ch)
ch DEELFENE D PIIHET 1 £/ 0 BRLET,

int Py_UNICODE_ISPRINTABLE(Py UCS/ ch)
ch DX FDHFRRERSLFEDE D PICEOWT 1 F/213 0 IR L 9, JEHIFERIHEFIE. Unicode
NFF—XN— AT "Other” %721 "Separator” ¥ EREINTWVWBXFD, FIFARELr Rirxh 3
ASCII space (0x20) A DBDTT, (BB, ZDOXARTOHIFAEELFIE. XFHNC repr () DL
HENBE ZIZZ AT =T FRETRVFDOZI LT, T4 sys.stdout % sys.stderr ITH X
AFENSLFHN DR BBRDD $HA, )

DUF @D APT i3, @IS EE T EIR 2T S Db x 7

Py _UCS4 Py_UNICODE_TOLOWER(Py UCS4 ch)
ch Z/NLTFIER LIz bDZIRL KT,

N—a v 3.3 TIFHESRE: Z BRI EANI L KT N AR 2 o TE T

Py UCS/ Py_UNICODE_TQUPPER(Py UCS/ ch)
ch B RXFIZEB LD DERELET,

N—a v 3.3 TIFHERE: Z OBIRUI BRI RSO N T2 e o T T,

Py _UCS/ Py_UNICODE_TOTITLE(Py UCS/ ch)
ch &2 A MV —AXFIZEBLLIZDDOZRLET,

N—a > 3.3 TIFHERE: Z OBIRUI B R/ N T e > T T,
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int Py_UNICODE_TODECIMAL(Py UCS/ ch)
ch % 10 EDQEDOBEICEHL /- bDEIRLE T, FARERSIE -1 ZRLET, 2o~ ridfistzr
EHLUEEA.

int Py_UNICODE_TODIGIT(Py UCS/ ch)
ch Z2—HNiD 2 EEBIEZB L7 DZRLE T, FA[AERSIE -1 ZRLET, 2o~ nidfistz
EH L EE A

double Py_UNICODE _TONUMERIC(Py UCS/ ch)
ch % double IZEML 72D DERLET, FHHERSIX -1.0 BIBLE T, 2O~ v ixfilstzEH
LEHA,

oD APL i3V usy — Meb iz 3

Py_UNICODE_IS_SURROGATE(ch)
ch 3% as— b1 5% (0xD800 <= ch <= OxDFFF) #F v 27 L¥ T,

Py_UNICODE_IS_HIGH_SURROGATE(ch)
ch 25 EAira s — k¥ 55 (0xD800 <= ch <= OxDBFF) ZF =z v 27 L %7,

Py_UNICODE_IS_LOW_SURROGATE(ch)
ch i as — bh ¥ 5% (0xDCO0 <= ch <= OxDFFF) ZF =z v 7 LE73,

Py_UNICODE_JOIN SURRUGATES(high low)
200V 0y — MXFEHAGDODETH—® Py_UCS4 EXIBL E 3, high ¥ low ZZFhFNV o
7= bRT7OFPED ERFETTT,

Unicode XFFDERE 771X

Unicode #7227 AR L/7=D. Unicode D> —F V22 LTOREARNL T T 4177 ALED
FT2121&. LUTo API 2> TL &V

PyObject* PyUnicode_New( Py ssize t size, Py _UCS/ maxchar)
Return value: New reference. ¥t L\ Unicode 7Y =7 b &AM L ¥ 3, mazchar Z3XFHNAANR
23— FEL Y FOELWRAEIC TR ETT, ZOMISHEMY LT 127, 255, 65535, 1114111 0
—FEWEIZYIY FiFsh T,

ZAUEH LW Unicode & 7Y =7 b RERT IHREINLFIETT, ZOBEKZMH - TERINLA
T 27 NIV A XEHIFIAARET T,

N— a v 3.3 T

PyObject* PyUnicode_FromKindAndData (int kind, const void *buffer, Py ssize t size)
Return value: New reference. 5 Z b7z kind (BUD 15 2 {EIZ PyUnicode_ 1BYTE_KIND 782 ¥ @
PyUnicode_KIND() DRI METT) @ Unicode 7 7 =27 bZEKRL ET, buffer 3. 527
kind IZffoT 1 XFH7h 1,2, 4 XL POVWThrZHA L LT, KX size DEHINDKRA ¥ 2T
BT D 8 A,

N—a v 3.3 Tl
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PyObject* PyUnicode_FromStringAndSize (const char *u, Py ssize t size)
Return value: New reference. char BoNv 7 7 u & Unicode #7327 b E4ERLET, u OW
HI UTF-8 TZYa—FENTWE3HDELET, Ny 77 ODNREFHRA 7V =7 Mzar—&
NET, Ny 775 NULL TRWGE, ROEREESNLA T2 N2 28D ET, OF
b, ZOBEAGRT Unicode & 7Y =7 bOEHFEIFIFINTVER A,

If w 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 > a2 — F &7z null #46D char 2Ny 7 7 4 % & Unicode

A7V =7 PRERLET,

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:
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EEEXF | B fiZ

he n/a V7LD % XF

e int C OB TRB SN H—D T,

%d int printf ("%d") ¥[F%, *!

%u unsigned int printf ("%u") ¥ [F%,*!

%1d long printf ("%1d") ¥ [[%F*!

%1i long printf ("%1i") ¥ [[%,*!

%lu unsigned long printf("%lu") & [[%,*!

%11d long long printf ("%11d") ¥ [F%,*!

%114 long long printf ("%11i") ¥ [, *!

%11lu unsigned long long printf("%11lu") ¥ [F%,*!

%zd Py_ssize_t printf ("%zd") ¥ [F%%,*!

%hzi Py _ssize_t printf ("%zi") kR, *!

%hzu size_t printf ("%zu") ¥ [F%,*!

%i int printf ("%i") ¥ [HE%,*!

%x int printf ("%x") ¥ [F%,*!

%s const char* null TR E N7z C DIFF,

%p const void* C R4 r&2D 16 #XRKEL, printf("p") LIFLAY
FUTTD, 779 b7+ =218 5 printf OE
FICHED D AR EHICY T IV 0x BT EFE T,

%A PyObject* ascii() DR D fHE,

%U PyObject* Unicode 7> =7 k,

YAl 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 fHE,

%R PyObject* PyObject_Repr() DR D fH,

BT E R VWERIBEEX T D o 125G, RO OEXTINIZ0 F FHAXTFINCar -3, &D
DF RSN T 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—=ay 32 TEHE: "%11d", "%1lu" OFR— FEMSINE L,

N—Pa 3.3 TEHE: "yLi", "%11i", "zi" DY R— P EMEShE L.

*1 For integer specifiers (d, u, Id, li, lu, 11d, 1li, llu, zd, zi, zu, i, x): the O-conversion flag has effect even when a precision

is given
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/“‘—I\/\‘E v 34 v@f}ﬁéﬁ "%S", "%A", "%U", "%V", "%S", "%R" "60)[[]577]"—7\7&3;01\*%3&7?_
Xy ZDYR—PBEMENE LT,

PyObject* PyUnicode_FromFormatV (const char *format, va_list vargs)
Return value: New reference. 5 & 5 ¥ 2 0D5[8%EH % Z & ZFR\\WT, PyUnicode_FromFormat ()
LR TS,

PyObject* PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *er-
rors)
Return value: New reference. > 3 — RENTW3 obj % Unicode A 7Y 27 MZTFa—FLET,
bytes % bytearray D bytes-like objects ¥, 5 Z N7z encoding 1IZHE->TT a— KX, errors
TEBRINZZ TNV RV IPMELRET, ZhoD5I8IEMA e d NULL ICTE, ZOHEEID
API 377 4V MEZENE T FFL 2 &id $8HAH codec (built-in codec) Z#ZRLTLZE W),

Z DD Unicode 7Y =7 + 2 &G A 7Y = 7 M TypeError fIAN 25 &I L E 5,

ZD APLIZ, =52 U7e Z2ITE NULL 23R L ¥ 3, MO LANGRE A 7Y =7 Mg L
ZHAY X% 1 DS T (decref) TE2EMENDD £7,

Py_ ssize_t PyUnicode_GetLength (PyObject *unicode)
Unicode # 7Y =27 FOREZa—FKRA Y FTELET,

N—Ya ¥ 3.3 TEM.

Py ssize_t PyUnicode_CopyCharacters(PyObject *to, Py ssize t to_start, PyObject *from,

Py ssize_t from__start, Py_ssize 1 how_many)

»% Unicode A 73 27 " OMALFEaV—-L T, ZOBABIIBNER Y 2 ITXFEBLEITV,
ATHER A1 memepy O ~NFELRLET., KoL 212id -1 ZBL. fISZRELET., 25 ThRL
BEE, A —LEXTRERLET,

N—Yar 3.3 TEM.

Py ssize_t PyUnicode_Fill(PyObject *unicode, Py ssize t start, Py ssize t length,

Py UCSY fill_char)
XFHN %X FTHD EF: unicode[start:start+length] T fill char M2 Z LIk D FT,

fill_char H3SCFHNDRAT LD S REVHER, X7 2 DU EOBRER - TEESIZRKL
£9,

HERAARLL TR T, KD 212id -1 ZRLAIAZEB L £7,
N—a v 3.3 Tl

int PyUnicode_WriteChar (PyObject *unicode, Py ssize t index, Py UCS/ character)
XFINIXFHREBEAAE T, XFHNE PyUnicode_New() TYER L 21T D £H A, Unicode XX
FHNIAZL EINTVBEDT, ZOXFHNIHBFEINTWD, ZhETII Yy Y afbIhTHuTEN
TJEEA

Z OREENZE unicode 2% Unicode A 73 =227 b THBRZ 2, A VT v 7 ADNHMANTHS L, +7
Uy M ERICEETES (DXDBMAYY M1 THE) CLEF v 2 LET,
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N—Ya ¥ 3.3 TEM.

Py UCS/ PyUnicode_ReadChar (PyObject *unicode, Py ssize t index)
XFHN» B X FRFHARD £, 70D PyUnicode READ_CHAR() ¥\ IMPERIC. Z DB
unicode 53 Unicode 7 7Y 27 " THBZ 8, A VT v 7 ANHEANTHE % F v 7 LET,

N—Ya ¥ 3.3 TEM.

PyObject* PyUnicode_Substring(PyObject *str, Py ssize t start, Py ssize t end)
Return value: New reference. str DXFA VT v 7 A start (WmEZ &) POXFA YT v 7R end
UMz &%) $TOEHIFINZELET, ADA4 VT v 7 RFHR— PSR TVER A,

N— g 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 7 A\ —=LET, copy_null BRESI N TV BEHEEIE. X/bj’(%?{)abb

$9, T &L FE NULL 2R L. BIAZREL 5 (buflen 73 u DR XD Do 7285
IZDOWTIE, SystemError DRESINE T ), MINL 2L Fid buffer ZIRL £7,

N—Ya ¥ 3.3 TEM.

Py UCS/* PyUnicode_AsUCS4Copy ( PyObject *u)
XFH| u % PyMem_Malloc() TREVHERINZH LY UCSA BDOANy 7 7i12a—-LET, I
DR L 7285E1%, NULL %38 L MemoryError #t v b LE T, IREXN/Ny 7 71343 null a— K
RA Y PEMENATWET,

N— g v 3.3 TEM.

BELLFED Py_UNICODE API 3

Deprecated since version 3.3, will be removed in version 3.12.

oD API B PEP 393 OEHIZ LD EILTETT, Python 3.x TIRHIFRE R\, HERE
Ja— N INSDOBES I EREFEIET TN, INSOEBOFEHIEIRT A - VAL ARVICHEND D
e EREHICEWTL XN,

PyObject* PyUnicode_FromUnicode (const Py UNICODE *u, Py ssize t size)
Return value: New reference. size THRE I N/TK X %D Py UNICODE #ANy 757 u 5
Unicode 7 7Y =7 v E2ERLE T, u % NULL IZL T &L, ZFOHEA TV =7 P ONBRIIKER
TTo Ny 7 7 ITHRERIEMEED 2D —FDOEMLETT, Ny 77 ODNFIHi AT 27 MZ
ar—-INET,

Ny 775 NULL THRWEE, EWEEEEINF TV 27 NIR2ZeBZHDET, iEoT. TD
BEEAHR S Unicode & 7Y =7 bEEBELTELWVDIX u 28 NULL D ¥ X723 TT,

Ny 7 75 NULL OE. CFEFIONEDED SN2/ 86 PyUnicode KIND() D X577 7w A<
0 % {# 5 S PyUnicode READY () RWMUHI RIFIUILRD FHA,

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode
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API, please migrate to using PyUnicode_FromKindAndData (), PyUnicode_FromiWideChar (), or
PyUnicode_New().

Py_UNICODE* PyUnicode_AsUnicode (PyObject *unicode)
Unicode * 7Y =2 b ® Py_UNICODE BADNEE N 7 7 NDiAH LEH DR A ¥ 22K $ 0, Kl
DY FWIENULL KL ET, £ 7Y 22 D Py UNICODE* RIBIERNPENGEIIER LT, &
RO Py _UNICODE XFHNZWE null 23— FERA Y IBEEFhTWEZe2H D, 720wTwod C BT
W, ZOEIRXFFNIYOFEDOLNTLED Z2IERLTLEX W,

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 i size)
Return value: New reference. 52 672K & size 5D Py_UNICODE BID Ny 7 7 12H2E2TD
decimal digit 2. ZN 5D 10 EOEIINET 2 0 225 9 £FTD ASCII BFICE ZH#2 2 7z Unicode
F7Y 22 FRAERLET, BISDEEEEIE NULL 218U £,

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py_UNICODE
APT; please migrate to using Py UNICODE_TODECIMAL().

Py UNICODE* PyUnicode_AsUnicodeAndSize (PyObject *unicode, Py ssize t *size)
PyUnicode_AsUnicode () WZBITETH, X 51T (GEMOD null #4iF % FR\W7z) Py_UNICODE() ECA
DEX% size WRIFELE T, MRD Py_UNICODE XFHNZiE null 2 — RKRA ¥ b REFNATVWE L
BHYH, 72TV C BT, ZOXIBXFINIYINFEDSNTLE S ZEIERLTLLEI W,

N— a v 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)
FHC null 2 — FRA ¥ P& A7z Unicode XFHND A —ZER L ET, X EVHERIKK
L7:& Z13 NULL %#iX L MemoryError BIAAZ XL £F, £ TRVE ZFWEFH L X EVERS N
JenNw 77 RIBLET (2O 7 7 ZIRINT % & 22l PyMem Free() ZfioTL X W), fERD
Py_UNICODE XFANZiE null 23— KRS Y FDBEENTWAZe8HD, ZZ0WTwo C TR, #
DESBRXFINIVIDFED SN TLED TLIWHERLTLIEZ W,

N—a v 3.2 TBE.
PyUnicode_AsUCS4Copy () RELIDH LW API AT 2 X5 ITBITLTL 12X W0,

Py ssize t PyUnicode_GetSize (PyObject *unicode)
FEHELED Py UNICODE RIAGA DV 4 X% a— NBEATERLET (PrF7—1rR7Z222L TV
£75 )
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Deprecated since version 3.3, will be removed in version 3.12: &\ 2 % 4 )L ®D Unicode API D—%B
720D T, PyUnicode_GET_LENGTH() ZfER T2 X 5ITEITL T E W,

PyObject* PyUnicode_FromObject (PyObject *obj)
Return value: New reference. Unicode DH TR A TD A4 Y ARV A% HEIRIGEIIAYID Unicode
FT7I2 7 MZab—LET, obj B (7 XA T TERV) BERCAY D Unicode #7327 bEoiz
BEZ. BRIV 2 1 OER LS EERLE T,

Unicode R Z DY 7 XA TUANDA 7Y = 7 +Tld TypeError 235 &R Z XN FE T,
Oy—lLI>aA—FT14>5

BHEon sy — Ly a—F 4 Y73 FRL—FT 4 VIV AT LADTFA T a— R3320 ffx %75,

*

PyObject* PyUnicode_DecodeLocaleAndSize (const char *str, Py ssize ¢ len, const char *er-

rorTs)
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 () % ffi- T (Python OEBIFFICFHAAEN L T —L TV
a—7 4 ¥ 27'®D) Py_FileSystemDefaultEncoding DX F4|% 72— KL %3,

Z OBEUE Python @ UTF-8 £— REMHEL £,
BE:

Py_DecodeLocale () FA%,

N—a v 3.3 Tl

N—Pay 37 TEHE: ZoBEII Androdd A TRBEOR Sy — vz va—F 41 ¥ T %
surrogateescape T 7 — Y F 7 TS X512k D ¥ L7k, DUETIEX. Py_DecodelLocale() 3
surrogateescape Tffibil, HEDO R — LTy a—F 4 ¥ 2 strict TbATVE LT,

*errors)

PyObject* PyUnicode_DecodeLocale (const char *str, const char
Return value: New reference. PyUnicode_DecodeLocaleAndSize() &l TE A, strlen() %

o TXFINDEIEZHAELET,
N— ar 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 () %{f- T (Python DEBIFHCHTAAENZ BRI — LTI —T 4
¥ Z'®D) Py_FileSystemDefaultEncoding DX FHINL > a— KL ET,
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Z OFEUE Python @ UTF-8 £— REMHEL £,
BE:

Py_EncodeLocale() FA%K,

N— a v 3.3 TEM.

N—Yay 37 TEHE: ZoOBBE. Android DA TRBEEOR S — Ly a—F 1 v 7%
surrogateescape T 7 — NV FFZ TS X512k D % L%, MUETIE. Py_EncodelLocale() 3
surrogateescape Tffibil, HEDO O — LTy a—F 4 ¥ 2 strict TbLATVE LT,

T7AINSRFLIYA—FT1 Y

7 7 ANVHRMORE X FH DLy a— R 7 a— F%2175121, Py_FileSystemDefaultEncoding % T

v a—

T4 ¥ 72 LTfEWv, Py_FileSystemDefaultEncodeErrors # L7 — NV R LTESIRETT

(PEP 383 BXU PEP 529), 5IOMSENHICT 7 4 V%% bytes IZT ¥y a— T 5213, "0&" a2~
N—=R—=%ff\\, PyUnicode_FSConverter() ZZMEKY L THEITRETT:

int PyUnicode_FSConverter (PyObject* obj, void* result)

ParseTuple 2 > N—& —: PyUnicode_EncodeFSDefault () %f#\ - EHIZDH %\ & os.PathLike
AV =T —REBLTHIFL - str A7 b % bytes NTL> a2 — FLZET; bytes 7
V7 MIFDOFEFHIEINF T, result 1X PyBytesObject* THRIFNIR 5T, HbhilkoTz
EEIIMR SR UIRD A

N—a v 3.1 TEM.

N—= a ¥ 3.6 TEH: path-like object BT AND X DIZiDFE LT,

SIBOMBHHPICT7 7 AV B % str 17 32— FF 2T "0&" a3 ¥ N—X—%Zfun,
PyUnicode_FSDecoder () ZZAHEI e LTHETOB L NWTT:

int PyUnicode_FSDecoder ( PyObject® obj, void* result)

ParseTuple 2 > N— & —: PyUnicode_DecodeFSDefaultAndSize () & — EZENDH 5 WIXMEHE
fIZ os.PathLike 4 Y& —7 = — X%l L THIF L7 - bytes £ 73 =7 F % str ATV a—FL
E9;bytes 7Y MIZDOEEH N EINE T, result 1& PyUnicodelbject* TRIFTIUIZ 5T
bR iRolt FITERMBRI LTI TE A,

N— a v 3.2 TEM.

N— a v 3.6 TEHE: path-like object BT AND X 51Xk bE L,

PyObject* PyUnicode_DecodeFSDefaultAndSize (const char *s, Py ssize_t size)

Return value: New reference. Py_FileSystemDefaultEncoding &
Py_FileSystemDefaultEncodeErrors T7— Y R Z %2, XFHEZTa—RFLET,

Py_FileSystemDefaultEncoding 2 EINTVWAWEEE, vy — Ty a—F 4 Y IZELR
SNET,

Py_FileSystemDefaultEncoding ZEEIFFICR r —L > a—7 1 ¥ 7Tt h, 2R
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BEBETEZERA, FEOR T — VT ra—F 4 VI TNFIN 2T a— FT20EP D 55813,
PyUnicode_DecodeLocaleAndSize() %o T EE W,

BE:
Py _DecodeLocale() FA%K,

N— 3 3.6 TEH: Py_FileSystemDefaultEncodeErrors =7 — "V FI%2F5 K51k &
L7z,

PyObject* PyUnicode_DecodeFSDefault (const char *s)

Return value: New reference. Py_FileSystemDefaultEncoding &
Py_FileSystemDefaultEncodeErrors L7 — Y K J Z v, null i XFH %2 T a—FL
9,

Py_FileSystemDefaultEncoding DREINTWRWEEE, B — LTy a—74 Y JIZELR
ENET,

XFHNDEED DD > TWBEEE, PyUnicode_DecodeFSDefaultAndSize () Zffio T 7Z& W,

N— a ¥ 3.6 TEHE: Py_FileSystemDefaultEncodeErrors T7— "Y' R 7 %25 X5k D %
L7

PyObject* PyUnicode_EncodeFSDefault (PyObject *unicode)
Return value: New reference. Py_FileSystemDefaultEncoding T J —/ > F 5T Unicode * 7
Yz 7 b% Py_FileSystemDefaultEncoding IZT> 23— KL, bytes ZIRL ¥3, IRX {3 bytes
F7Y 27 MEnull A PEBFATVED LARBRWI EIZERLTLIZE W,

Py_FileSystemDefaultEncoding 2 EINTVWAWEEE, vy —lTya—F 4 Y IZELRE
SNET,

Py_FileSystemDefaultEncoding (JiEEIRICcun r— x> a—7 4 7 CHifbE ., 2B
ZHTEIVA, RHEOusr— L2y a—7 4 Y TXFIN Ly a— FT20END 55513,
PyUnicode_EncodeLocale() ZfioTL72& W,

B2E:
Py_EncodeLocale () BA%,
N—a ¥ 3.2 THEM.

N—Y a ¥ 3.6 TAHE: Py_FileSystemDefaultEncodeErrors T7— Y R 7 %25 X512k &
L7z
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wchar_t H7R— bk

wchar t ZYR—1+F2377 v F 7+ —LTD wchar t 7 R— 1

PyObject* PyUnicode_FromWideChar (const wchar t *w, Py ssize t size)
Return value: New reference. size @ wchar_t N 77 w 55 Unicode 7Y =7 M ERERL F
F, size L LT -1 2T I LT, weslen ZHVWHE TR ZEHAE LRI R 60T & 2BIBUCHE
RLET, KT 2L NULL ZIRL %3

Py ssize t PyUnicode_AsWideChar (PyObject *unicode, wchar t *w, Py ssize i size)
Unicode & 7Y =27 FDWNE%R wchar_t Ny 77 wiZa¥—L%3, HAT size D wchar_t X
F& (RE® null BHELFEZRWT) a—L %9, a— L% wchar_t XFOEKZELET, =
7 —ODRHIZIE -1 2R L 3, wchar_t XFFNE null I TWEHED, SNTVWRWEED H
¥, BROMUHLIOBLET, 77V 75— a3 YORBIZE L T wchar_t XF4% null &6 L
TLEZ WV, F/, #RO wchar_t* XFFNIIFHN DR D null XFBEENTNWD Z END
D, 720Two C BT, 20X XFFNITIDFEDOLNTLES ZEIHERL TN,

wchar_ t* PyUnicode_AsWideCharString (PyObject *unicode, Py ssize 1 *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

*size. Note that the resulting wchar_t string might contain null

null termination character) into
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—Ta ¥ 3.2 TENM.

N— a 3.7 TEE: size 7 NULL 7> wchar_t* XFHIM null XF% & A TW=HE, ValueError
BEHLUET,

#AHiA# codec (built-in codec)

Python 12id, MHEEZ D 272012 C THED Nz codec DRIZTHD £F, ZNHLTD codec 1 FATF
OB EN L CTERFHATE 3,

LITFD API %L 3, encoding & errors £\ 5 ZOD5ME L D% T, ZhAHD 5 X—&IZ, HAAA
DXFHAY AN F 72 THD str() WWBIZFAAD T XA —RFALEKEZRD T,

encoding % NULL I35 &, T 74V Lra—F74 7 ThH% UTF-8 ZHVE 3, 774V AT LI
E32FBDOFCHL TR, 7740 T 2>y a—5 4172 LT PyUnicode_ FSConverter() % {#
DLRER D EFRA, THUIHNHTEE Py_FileSystemDefaultEncoding Z{HH L TWE T, T DEEIIFH
AHLEHOZER L LTIRDAIERD FHA: TOZBIE. 2P RAT LI &Ko TUIEHI R SCFININ T 5 R
A VERTHoTD, RO AT LTIE, (7 7V 7= a v setlocale ZIEATEE B2 LI2) Bbo7eb
HLET,

errors TIHEE T AT 7 — LMD F7-, NULL 2 EETE EJ, NULL 2 EE TS 2. codec TEEINTW
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577N MLEOMEHZEKRL £, 2ETOMHAIRAA codec T, 77 44 FDL T —MHIZ "strict”
(ValueError 2T ) IZKhoTWVET,

The codecs all use a similar interface. Only deviations from the following generic ones are documented

for simplicity.
AR codec

LUFEIA 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 PDITYa— FINNFH| s %7 2— F LT Unicode &7

P bEERLET, encoding & errors \F. fHAABBE str() ORBD T X —& L [A UEK
PRLET, T 5 codec DFRIE, Python @ codec LY A bV o T TWE T, codec 34
ZREH LS5 EICE NULL 2R L £3,

PyObject* PyUnicode_AsEncodedString (PyObject *umicode, const char *encoding, const

char *errors)
Return value: New reference. Unicode & 7Y =7 bR x> a—F L., ZO#HE% Python ® bytes

F 7927 P LTGRLET, encoding B LU errors 1% Unicode B dD encode() XYV v KIiZHZ %
FHDNRT XA =R CE®RERHET, AT codec DIFEIX, Python ® codec LY A MY %
o TITWE T, codec HBISH2EH L 745E121& NULL 238 L %575

PyObject* PyUnicode_Encode(const Py UNICODE *s, Py_ssize_t size, const char *encoding,

const char *errors)
Return value: New reference. size TIYRE I N/=H A XD Py_UNICODE Nv 77 s ZL>YaA—FKL

7z Python @ bytes 7Y =2 b ®iIRL £3, encoding 3B XU errors & Unicode Z!® encode() X
Yy FICEZBEEDNRIA—XELEKEZRD T, AT 3 codec DIiFRIZ. Python @ codec
LR MY Z2fioTITWE T, codec 23BIAF 2k L 724551213 NULL 28 L £9

Deprecated since version 3.3, will be removed in version 3.11: &f\WRA X A )LD Py_UNICODE API D
—#BT3; PyUnicode_AsEncodedString () ZHT 2 X2 TBITL T Z& W,

UTF-8 Codecs

MU TZ UTF-8 codec ® API T3

PyObject* PyUnicode_DecodeUTF8(const char *s, Py ssize t size, const char *errors)
Return value: New reference. UTF-8 T Y a— R&ENTz size N4 b DXFEF s 55 Unicode * 7
Tz PeAEMLE T, codec HISFEIEH L EICIE NULL 2B L %35

PyObject* PyUnicode_DecodeUTF8Stateful (const char *s, Py_ssize t size, const char *errors,

Py _ssize_t *consumed)
Return value: New reference. consumed %3 NULL D338, PyUnicode_DecodeUTFS() XA k51

BIEL £ 5, consumed 75 NULL TRWA, PyUnicode_DecodeUTF8Stateful () EKEDRTER]
UTF-8 N M2 T T - AR LERFA, ZTNHDANAL MIETFTa—-FEhd, 7a— a3k A
FMEE consumed 1TIEL E 5,
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PyObject* PyUnicode_AsUTF8String(PyObject *unicode)
Return value: New reference. UTF-8 T Unicode 73 =7 b%Z x> a—FL, #HR% Python N
AT P LTGRLUE T, 57— "strict” T3, codec DS ZEH LIHEICIE
NULL ZiRL £,

const char* PyUnicode_AsUTF8AndSize (PyObject *unicode, Py ssize_t *size)
Unicode 7Y =2 % UTF-8 TZYaA—RFL7EbDANDKRAS Y RERL, TV a— RINLREE
RTOV A X (N4 ML) % size KL £ 3, size 5180 NULL THHEVWERA; ZOHEIEY A
RIEMENERA, BENZ ANy 7 7120E, null a—FRA YV b5 20850 BbLT, EIC
null N4 FAREEHAMEI N TOET (ZHUR size KIFHIESNEEA)

I =R EGEE. NULL 2R L. FIAZERE L. size I DL £ A

This caches the UTF-8 representation of the string in the Unicode object, and subsequent calls
will return a pointer to the same buffer. The caller is not responsible for deallocating the buffer.
The buffer is deallocated and pointers to it become invalid when the Unicode object is garbage

collected.
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 () YAFIEFF U TT A, ¥4 XML £8 A,

N— 3 v 3.3 TEM.
N— gy 3.7 TEH: IRDEDHD char * TlX7 < const char *x IZKZDH F L7,

PyObject* PyUnicode_EncodeUTF8(const Py UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. 52 &N 7z% A XD Py_UNICODE Ny 77 s % UTF-8§ TT>a—FK
LC. Python ® bytes 7Y =27+ L GEL X F, codec DA EFAEZEI- L Z1X NULL %R L
9,

Deprecated since version 3.3, will be removed in version 3.11: H W R X £ LD
Py UNICODE API @ —# T 3; PyUnicode AsUTF8String(), PyUnicode_AsUTF8AndSize(),
PyUnicode_AsEncodedString () DWINLZMHT 2 X5 ITBITL T ZE W,

UTF-32 Codecs

LITiX 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 N b T a—

F L. Unicode # 72 =2 b2 L TGRLE T, errors i (NULL TRWARS) TI7 =AY RIR2IEELE
Fo T 74 P& strict” TT,

byteorder 7% NULL THRWK, 7a—XFI5 26NN, b A —Z—T7a— FEHBLET,
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*byteorder == -1: little endian
*byteorder == 0: mnative order
*byteorder == 1: big endian

*byteorder 25 0 T, ANNT—XDERAID 4 N4 bAHS byte order mark (BOM) 7z 51F, 7a—XKik
ZONA PA =X =12Y)IbEZ, BOM 3R D Unicode XFFNZa ¥ —E N EH A, *byteorder
M -1 /31 2513, 2T byte order mark I ZHICav—3h %3,

FaA—RFRET LK ANT—ROEKIFIREZFREETDOANL b+ —&F—% *byteorder 12y b L
EScaR

byteorder 7% NULL ® ¥ ¥, codec & native order £— FTRHIHEL 3

codec DAL 2R X/ 213 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 3 NULL D & %, PyUnicode_DecodeUTF32() R &S

WCIRZENE T, consumed B3 NULL TR\ Z, PyUnicode_DecodeUTF32Stateful () I EHREDT
SERIR (4 THID UM BROWREZ DA MR ED) UTF-32 N4 Mz 7 - LTHRVEETA, KE
DARGERIENA MFTa—FEhT, 7a— FEhi A4 M consumed TS NE 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 PXFHN R L ET, XFINEHIC BOM v =2 THED 3, 77— 1> FF1& strict” TI,
codec 23FIAN & A X B7- & =& NULL 2R L £3,

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 ML TEL 5, HIEUTOANAL b A =X —Tlt> THEI2NXT:

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: big endian

byteorder 25 0 @ ¥ &, HIXFH3H 12 Unicode BOM ~v—2 (U+FEFF) TH#HE D £5, Zhbl
SN2 ODF— RTiE, I BOM v— 27 3HhEh ¥ A,

If Py_UNICODE_WIDE is not defined, surrogate pairs will be output as a single code point.
codec 23FIA % FAE X B2 2 =i NULL 2R L £3,

Deprecated since version 3.3, will be removed in version 3.11: WA X £ )LD Py_UNICODE API @
—#TF; PyUnicode_AsUTF32String () ¥£7:1& PyUnicode_AsEncodedString() ZHHT 2 L5
BT LT XN,
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UTF-16 Codecs

T E 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 NN T 7 s 5 size N ME2FT7Fa—FK

LT, #iR% Unicode A 7Y =27 P TIRLE T, errors & (NULL TRWHE) =7 -G EZER
LEd, 774 MAX "strict” T3,

byteorder 7% NULL THRWHK, 7a—XFE5 X260/, b A=K —T7a— FEHBLET,

*byteorder == -1: little endian
*byteorder == 0: mnative order
*byteorder == 1: big endian

*byteorder A% 0 T. ANJT—XDKEHEH 2 NA F23INA bF—KX—<—2 (BOM) IZo7HE. 7a—
ZiZ BOM D7R§ A bA =KX=z X, 2D BOM 2R D Unicode XFINZaE—L 8
Ao *byteorder 2% -1 20 1 125 72HE. TRTO BOM EHANav—3hET (I TIE \ufeft
» \ufffe DEELLITHRBTL X D)o

After completion, *byteorder is set to the current byte order at the end of input data.
byteorder »% NULL D ¥ %, codec & native order £— FTHIHBL 3,
codec DI ZFEAE X BTz L ZiX NULL 2R L £,

PyObject* PyUnicode_DecodeUTF16Stateful (const char *s, Py ssize ( size, const char *errors,

int *byteorder, Py ssize_t *consumed)
Return value: New reference. consumed 25 NULL D36, PyUnicode_DecodeUTF16() AL &5

WEIEL 25, consumed 3 NULL THRWEBE, PyUnicode_DecodeUTF16Stateful () IZREBDRE
2% UTF-16 N4 Ml (BBEDOAAL MIRpEEn Y ns — bR7) 2257 - AR LERA.
NHEDOANAL FENETa—RENT, Ta— RENA MR consumed 1ZIRL E3,

PyObject* PyUnicode_AsUTF16String (PyObject *unicode)
Return value: New reference. 24 7 4 734 b —&X—T UTF-16 =>a—7 1 ¥ 27 &Nz Python
NAMFHNERLET, XFINIFEIZ BOM =27 THEDET, =7 =1 F X "strict” T,
codec 23IF % A X B7- & & NULL iR L £,

PyObject* PyUnicode_EncodeUTF16 (const Py UNICODE *s, Py _ssize_t size, const char *er-

rors, int byteorder)
Return value: New reference. s @ Unicode 7—%% UTF-16 i2=>a—F L. ZDfE% Python O

bytes 7Y =7 ML TELET., HARUTOANAL b A —K =it THPNET:

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
1:

byteorder == big endian

byteorder 25 0 ® & &, HIISCFFNEHEIC Unicode BOM ~v—2 (U+FEFF) T b 3, Z0ld
HD 2 ODE— FTIE, JHEHIC BOM ~— 23S EHA,
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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 DAL 2 FAE X B 7= Z1Z NULL 2R L £,

Deprecated since version 3.3, will be removed in version 3.11: Fi\WA X A )LD Py_UNICODE API O
—¥#TF; PyUnicode_AsUTF16String() ¥7:1& PyUnicode_AsEncodedString() ZHHT 2 L5
AT L T E W,

UTF-7 Codecs

LUTE UTF-7 codec ® API T3

*errors)

PyObject* PyUnicode_DecodeUTF7 (const char *s, Py_ssize t size, const char
Return value: New reference. UTF-7 TL > a— F&EN7z size N4 bDXFEH| s T a—RLT

Unicode 72 =27 b Z1E L %3, codec N2 RE X~ =13 NULL ZRL 7,

PyObject* PyUnicode_DecodeUTF7Stateful (const char *s, Py ssize  size, const char *errors,

Py ssize_t *consumed)
Return value: New reference. consumed % NULL D & &, PyUnicode_DecodeUTF7() &R X951

BEL £ 9, consumed 7 NULL ThRW\WE &, KEDARELM UTF-7 base-64 o2 o7 —r L4
boo REERBERT DAL MNET a— FEFIZ, 72— F LA MR consumed ITHIL £3,

PyObject* PyUnicode_EncodeUTF7 (const Py UNICODE *s, Py ssize t size, int base64SetO,

int base6 WhiteSpace, const char *errors)
Return value: New reference. 52 57294 XD Py_UNICODE v 7 7% UTF-7 TZ>a—FL

T. Python @ bytes *73 =2 b2 LTIRL %3, codec B3FISf % FEEX B & %X NULL %R
S

base64SetO HE B TIRNE B, "Set O XF (DFEITIEM S FRIR B Z F - R WAFR) %
base-64 T a— K L %3, base64 WhiteSpace R ThRW\WE &, ZZHXT% base-64 =>a—FL
%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 ®
—#CTF; PyUnicode_AsEncodedString () 2T 2 X5 WTBITL T E W,

Unicode-Escape Codecs

LUTE "Unicode Escape” codec @ API T3

*errors)

PyObject* PyUnicode_DecodeUnicodeEscape (const char *s, Py _ssize t size, const char
Return value: New reference. Unicode-Escape TIL ¥ 2 — F X7z size XA S DXFF| s » 5

Unicode & 72 =27 b &AWL £3, codec 23FIFEEH L7Z5EICIX NULL 2R L £3,

PyObject* PyUnicode_AsUnicodeEscapeString (PyObject *unicode)
Return value: New reference. Unicode-Escape Z{#\ Unicode & 7Y =2 2T a— KL, "ﬁi%
% bytes #7227 b LTGRLET, 7ML "strict” T3, codec 23S ZEH L 75HE
¥ NULL 2B L %55,
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PyObject* PyUnicode_EncodeUnicodeEscape (const Py UNICODE *s, Py_ssize_t size)
Return value: New reference. Unicode-Escape Zffiuy size THE SN/ R EZFiD Py_UNICODE I
Ny 77%T>a—FKL, bytes 7Y =7 ML TRLEF, codec 23IA%EIEH L 7285E121E NULL
ZIRL £,

Deprecated since version 3.3, will be removed in version 3.11: &f\WRA X A )LD Py_UNICODE API O
—#BT 3, PyUnicode_AsUnicodeEscapeString() ZHHT 2 X5 ITBITL T ZE W,

Raw-Unicode-Escape Codecs

LITE "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 FZ2ARL £ 3, codec D3I EEH L235HE121E NULL 23R L £3,

PyObject* PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)
Return value: New reference. Raw-Unicode-Escape #ffi\y Unicode A 72 =7 b2 x> a— KL,
FER%E bytes 7Y 27 P L GRLE S, =7 —UHIX “strict” T3, codec 2342 A L7235
FIZIX NULL 2R L ¥ 3,

PyObject* PyUnicode_EncodeRawUnicodeEscape(const Py UNICODE *s, Py ssize t size)
Return value: New reference. Raw-Unicode-Escape % ffi\y size THEINT-RX 2R’
Py_UNICODE BNy 7 7% T >a—F L, bytess #7327 MIZLTIEL %3, codec H3BIS} %1%
L7235 E121d NULL 238 L %3,

Deprecated since version 3.3, will be removed in version 3.11: WA X £ )LD Py_UNICODE API @
—#8T9; PyUnicode_AsRawUnicodeEscapeString () %£7z1% PyUnicode_AsEncodedString() %
AT 2L BITL TS W,

Latin-1 Codecs

MTFiX Latin-1 codec @ API T3 Latin-1 1%, Unicode FEDOEFID 256 EICHIG L., T a— FEHZIE
D 256 A EZELET,

PyObject* PyUnicode_DecodeLatinl (const char *s, Py ssize t size, const char *errors)
Return value: New reference. Latin-1 TZ ¥ 23— FX N7z size N4 P DXXFF s 2»5 Unicode #
TV b RERLE T, codec IS A 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 27 Fe LTIRLET, =7 —MHEIZL "strict” TT, codec 232 EH L7=HEICIE
NULL 23R L ¥ 7,

PyObject* PyUnicode_EncodeLatinl(const Py UNICODE *s, Py ssize t size, const char *er-

rOTS)
Return value: New reference. size THRE S N/=R S 2HpD Py_UNICODE BNy 7 7 % Latin-1 TT

138 % 8E BRATI U I (concrete object) LY



The Python/C API, U1 —2X 3.9.19

v a—TF L, Python bytes 7Y =2 MZUTEL %3, codec MIsb 23X L72HE1TIE NULL %
BLUET,

Deprecated since version 3.3, will be removed in version 3.11: &f\WA X A )LD Py_UNICODE API O
—EBTF; PyUnicode_AsLatiniString () £7:i% PyUnicode_AsEncodedString() T2 X5
AT LTLEE W,

ASCII Codecs

LU ASCII codec @ API T3, 7y FD ASCIL 77— 723 2ZML %3, 2ofloa—FEzs—1Z
ZhET,

PyObject* PyUnicode_DecodeASCII (const char *s, Py ssize t size, const char *errors)
Return value: New reference. ASCII TL Y a— K&z size N4 S DXFFH| s 2»5 Unicode * 7
Va7 bAERLET, codec MBS EIEM LHEITIE NULL 2R L £9

PyObject* PyUnicode_AsASCIIString(PyObject *unicode)
Return value: New reference. ASCII T Unicode & 7Y =27 bR x> a— KL, #5#% Python bytes
ATV b L TGRLET, 7 —MHIX "strict” T3, codec 23N % EH L 723545121% NULL %
EBL%ET,

PyObject* PyUnicode_EncodeASCII(const Py UNICODE *s, Py _ssize_t size, const char *er-

TOTS)
Return value: New reference. size THRE IR X %FfD Py _UNICODE TNv 7 7% ASCII TxT

> a—F L. Python bytes * 7Y =2 MZLUTERLE T, codec MISb2EH L72HE1CIE NULL %
BLUET,

Deprecated since version 3.3, will be removed in version 3.11: WA X £ )LD Py_UNICODE API @
—¥#TF; PyUnicode_AsASCIIString() ¥£7:1d PyUnicode_AsEncodedString() ZHHT 2 L5
ICRBATL T & W,

Character Map Codecs

This codec is special in that it can be used to implement many different codecs (and this is in fact
what was done to obtain most of the standard codecs included in the encodings package). The codec
uses mappings to encode and decode characters. The mapping objects provided must support the

__getitem__() mapping interface; dictionaries and sequences work well.
LT mapping codec @ API T73:

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 N4 DTV a— R

N FH| s #Fa— F LT Unicode A 7Y =27 FZEKRL ET, 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
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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 * 72 =7 b % mapping [CIEEEINT2A T =27 b2 fdio
Txzya—FL, HR%E bytes A 720227 e LTRLETS, =7 — X strict” TF, codec 23
A L7581 NULL 23R 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 & 4 )LD Py_UNICODE API @
—#TF; PyUnicode_AsCharmapString () ¥7:1& PyUnicode_AsEncodedString() Z{EH T % X
SIEBITLTLEZ W,

LIF® codec API 1% Unicode #* & Unicode DX TT %247 5 Bk d D TF,

PyObject* PyUnicode_Translate (PyObject *str, PyObject *table, const char *errors)

Return value: New reference. SCFHNISLFXIEER table A L TEH L, Z#HER % Unicode 7
7Y 227 FTIRLE T, codec MBS 2 FHIT LG NULL 2R L %95

TG IZ, Unicode FZ KT8 % Unicode P2 R TEEE F 7213 None (ZDXFZHIFRT %) 1T
RIS 22 Aud7z b £8 Ao

SHERDPIBET Z2MEDLH S XY v Rl __getitem__ () A ¥ X =T = —RAPZFTT; o T, HEP
= U AREEoTH S FLEEL 3, MO 21T > TWigwy (LookupError 2 23 X 5 7%)
RIS LTI, BRITOS, ZoEFavr—-LET,

errors X codecs THEEMHHLNZ DRI UEKRELES T3, errors I NULL IZLTdH &<, T7 41 b
7O MERHEZERL £3,

PyObject* PyUnicode_TranslateCharmap(const Py UNICODE *s, Py ssize t size, PyOb-

ject *mapping, const char *errors)
Return wvalue: 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: WA X A4 )LD Py_UNICODE API @
—H#CT9; PyUnicode_Translate(). £720& RAD codec N—ZD API ZfEHT25 X 51TBITLT
&,
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Windows FH®D MBCS codec

PUTE MBCS codec @ API T, Z® codec 3HAED L Z A, Windows L7 THAHTE, D FEEEIC
1% Win32 MBCS Z#u## (Win32 MBCS converter) Zffio>TWE 3, MBCS (£7z1& DBCS) &> a—
FAROEHE (class) ZRITEHET, H—Dxra—FAXEZRIT DI TRRVOTHERLTLZE W, FH
Ehdxzra— FAK (target encoding) &, codec ZEMEZ B TWVWE Y Y LOI—FRETERIN T
S

PyObject* PyUnicode_DecodeMBCS (const char *s, Py ssize ( size, const char *errors)
Return value: New reference. MBCS TIL Y a— F &7z size NA FDXFH| s 525 Unicode * 7
Pzl bPRERLET, codec IS EIEH LA ICIE NULL 2R L ¥ 3,

PyObject* PyUnicode_DecodeMBCSStateful (const char *s, Py ssize t size, const char *errors,

Py_ssize_t *consumed)
Return value: New reference. consumed 25 NULL D ¥ =, PyUnicode_DecodeMBCS() ¥ [E UEIE%

L% T, consumed 3 NULL THRWE X, PyUnicode_DecodeMBCSStateful () WX FHDRIKICH 5
SRNVFNAL FXFDOHPHEANA b T a— FE3., consumed 127 32— R UL7=NA MEEHL X3,

PyObject* PyUnicode_AsMBCSString(PyObject *unicode)
Return value: New reference. MBCS T Unicode & 7Y =27 b2z a— KL, #HE% Python N
AMAATI 7 P LTGRLE T, 57— "strict” T3, codec DS ZEH LIHEICIE

NULL ZiRL £,

PyObject* PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)
Return value: New reference. FoE &7z — FR—=I % Unicode 7 7Y =7 b >a—FL,
Python bytes 7 7Y =2 F 2L %3, codec 23fISb 2k L7235 121& NULL %238 L %9, CP_ACP

a— FR—Y 2N MBCS Tra—&XE2HELTLZE W,
N—a v 3.3 TEN.

PyObject* PyUnicode_EncodeMBCS (const Py UNICODE *s, Py ssize t size, const char *errors)
Return value: New reference. size THREINI2E X &> Py_UNICODE T Nv 7 7% MBCS T
> a— KL, Python bytes # 7Y =27 MILTRELEF, codec 232X L72HEI12IE NULL %
BLET,

Deprecated since version 3.3, will be removed in version 4.0: HFWR X4 LD
Py UNICODE API @ — T ¥; PyUnicode_AsMBCSString(), PyUnicode_EncodeCodePage(),
PyUnicode_AsEncodedString () DWINLZMHT 2 X5 ITBITL T ZE W,

XYy krReZxOv k

XYy RHELTROY FEEK (slot function)

L){TOD API i Unicode # 7Y =7 b B XULFHIZ ASNCED (AT, 565 XFHIE KL LTVE
3). HBEWIS LT Unicode 7Y =7 M BB RTERELZ R > TVWE T,

IS OBEEIIET, FIANIFEELHEICIE NULL 721 -1 2IBRL T,
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PyObject* PyUnicode_Concat (PyObject *left, PyObject *right)
Return value: New reference. — D DX FHZHEE LT, #7272 Unicode XFHNZEM L £ T,

PyObject* PyUnicode_Split (PyObject *s, PyObject *sep, Py_ssize_t maxsplit)
Return value: New reference. Unicode XFF|D VY R b % 73E|L T, Unicode XFH|H» 5% %V R b
ZIRL KT, sep 3 NULL DG, 2 TORAXLTEME > THHl2fTwE s, 2hlBloha, HEE
N FERE > THEZITVE T, KT mazsplit [HE TOREEZITWE T, mazsplit A S35
HEUCHIRZ T EH A DERERDO VY X PPN FELFIETEAERE A

PyObject* PyUnicode_Splitlines (PyObject *s, int keepend)
Return value: New reference. Split a Unicode string at line breaks, returning a list of Unicode
strings. CRLF is considered to be one line break. If keepend is O, the line break characters are

not included in the resulting strings.

PyObject* PyUnicode_Join(PyObject *separator, PyObject *seq)
Return value: New reference. Y678 U7z separator TXFHN 1585 > —7 > A% (join) L, #H
fiftiR % Unicode XFHITRL 3,

Py ssize_t PyUnicode_Tailmatch(PyObject *str, PyObject *substr, Py ssize t start,

Py ssize_t end, int direction)

substr 23 strstart:end] ORI (direction == -1 3B, direction == 1 IFRKEB—K) TL
~vFITIGAEI 1L ZRL, TALADEEICIZ 0 ZRLET, =7 —2RAE LRI -1 2K
S

Py_ ssize_t PyUnicode_Find (PyObject *str, PyObject *substr, Py _ssize_t start, Py_ ssize_t end,

int direction)

strstart:end] HIC substr DERFNICHB T 25 2R LT, ZOL ZRESINLBWEKTA
direction (direction == 1 \ZNEHTAMRE, direction == -1 W T RER) TREL T, & D EEIR
NSy FVRODSIBFRDA Ty 7 ATE;, ROE -1 133y FHRROhRhro7zZ e 2R,
-2 BT 7 —HREL THIMERPRESINTVE 2R LET,

Py _ssize_t PyUnicode_FindChar ( PyObject *str, Py UCS,  ch, Py ssize_t  start,

Py ssize_t end, int direction)

strstart:end] HICXFE ch PWEMICHEHT 2B ZRELE T, 0L EIHESNLMREKITH
direction (direction == 1 FIMEFFRZEK. direction == -1 ZWHFAMEK) THMRLE T, B HEIZK
Ny FBROP o TBFROA Ty 7 ATT, RVE -1 33y FRRODPBRP oI 2R L,
2 BT —RELTHSMERPRESINTVE I 2R LET,

N—a v 3.3 THEM.
N—a v 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)
strlstart:end] I substr BEET 2 Z L 2 HETAEBERL $T, T5—»RELESEICE

_1 % Lij—o

PyObject* PyUnicode_Replace (PyObject  *str,  PyObject — *substr,  PyObject  *replstr,

Py ssize_t mazcount)
Return value: New reference. str HICHILT 3 substr ZH KT mazcount 8 replstr I2EHL., &
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PERTH 2 Unicode 70227 b EIRLET, mazcount == -1 12522, XFEHPHICHNZET
D substr ZERL FI,

int PyUnicode_Compare (PyObject *left, PyObject *right)
ZOoDNTFAN R LT, ASIEBHIET B E DN WS, EA5IEDEMOLa. E5lIBBET X
DREVEEIINLT, 2hzh -1,0,1 ZIRLET,

ZOBBUK, KEBL7ZE BT -1 BIRT DT, PyErr_Occurred() ZMUHLT, =5—%Fzv 7§
NETY,

int PyUnicode_CompareWithASCIIString(PyObject *uni, const char *string)
Unicode A 7Y =27 b uni & string ZHE LT, E5IBPIE5IE X D /NXWIGEE, AT 130 %
DA, ESIBPAFIEE D KEWEEIIH LT, #hzh -1,0,1 ZBELET, ASCII =>a—
R ENTLTFINRET 2T OHRE BROT T, ANTFINTIE ASCIL XFEFEN TV AR
ISO-8859-1 ¥ L THERL £3

COBBERINZE L EE A,

PyObject* PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
Return value: New reference. —-2® Unicode XFHZHIE LT, TOSH5D—2%IRLET:

o NULL %, BISADFRAELE 2ITRL T,
o Py_True » L <3 Py_False %, IEL { HHIRTE IR L 5

o Py_NotImplemented %. left ¥ right DX b HIINT % PyUnicode_FromObject () HRL
722 ZIRLUE S, (JA3: in case the type combination is unknown)

op AN SN BMHIX, Py_GT, Py_GE, Py_EQ, Py_NE, Py_LT, and Py_LE ® ¥11H» T3,

PyObject* PyUnicode_Format (PyObject *format, PyObject *args)
Return value: New reference. ¥zt XXFHNA T 27 b % format BX U args 2 HERL TR L %
T, ZDXAY v FiX format % args DL I RDBDTT,

int PyUnicode_Contains (PyObject *container, PyObject *element)
element B3 container WIZ®H 2 X, ZORRITSCTHELIIBERLE T,

element [ ZHEFRD Unicode XFICHBHITERIINE LD FHA, =7 —DELEEICE -1 %
RLUET,

void PyUnicode_InternInPlace(PyObject **string)

S8 *string 24 > 7L — A TIE (intern) L3, 518Z Python Unicode XFHA 7Y =2 + %
BIRAVEERDO 7 FLRATRITNE D TRA, Fstring LFELWV., T TIINEE A D LFHN BT
ET 25813, Fstring CZEDOXFHNERELET (2 LT, mOEINLLFINLA T 27 FOBZR
AV T VRAY ML, TTRNEFADLFINA TS 27 FOBRAIV Y b4 Y 7YXV ML
E9)o £ TRVWEHEIE. Fstring 3EFEET. ZOFEFWNAELET (2L T. IV 2L VD
VRV FLET), (HH: BRAY Y MCoOWTIRIUBI L TRE LA, 2 OMIIESEL Y Y |
HZ (reference-count-neutral) ¥ & X TL 2 &V ZOBBEMSIH L&A 7Y = 7 bOfTEMER
FoTnadld, BBEMOHTHICT TICATAEZR > TWEGEr DO ZDHEIRD £5, )
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PyObject* PyUnicode_InternFromString(const char *v)
Return value: New reference. PyUnicode_FromString() & PyUnicode_InternInPlace() Z#lH
BOERLDT, WEHRAOHEBXFINA TV =2 2B H», FUHEZFOINEREAD Unicode
XFNA TS =7 MW T 287 (" ITAMDD 57) ZRZRL£T,

8.3.4 7N AFTZ ¥k (tuple object)

PyTupleObject
Z D PyObject DH 7T XA F1& Python DX INA T =27 b eRIHALET,

PyTypeObject PyTuple_Type
Z D PyTypeObject DA ¥ A& ¥ AlF Python ® 2 7B %2 RB L £73; Python L 4 ¥IiZEIT 3
tuple ERLA Y =2 FTT,

int PyTuple_Check ( PyObject *p)
PWEINF T2 "R INABDY TR TDA VAR ATHEGECERRLET, OB
EEICHRIIL £ 3,

int PyTuple_CheckExact (PyObject *p)
PWRERINT T 27 VEBRINANADY TR TDAL VAR ATHRWESEIZEZERLES, Z0H
BIIE T L 3,

PyObject® PyTuple_New(Py ssize t len)
Return value: New reference. A X3 len OFiih X INA T2 b 2RLET, KRBT 2L
NULL 23R L %7,

PyObject* PyTuple_Pack(Py_ssize_t m, ...)
Return value: New reference. ¥4 X n OF7eBh X IV T2 7 bERLET, KT 5L
NULL ZR L £9§, X AL DHEIEFEHKED n D Python £ 7Y =2 + 23T C 5182k b 35,
PyTuple_Pack(2, a, b) & Py_BuildValue("(00)", a, b) R UTT,

Py_ssize_t PyTuple_Size (PyObject *p)
RINETY =27 PADKRA Y REGHICE D, ZDOXTADOY A ZZIRLET,

Py_ ssize_t PyTuple_GET_SIZE(PyObject *p)
RTN p DY A XBRUETH, pidIE NULL TR TERSLT, ATAA TV 7 P E2IELTORY
IR D FEA; COBBEZS —F 2 v 72TV ER A,

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, 51N T 227 —F = v
TEITVER A,

PyObject* PyTuple_GetSlice (PyObject *p, Py ssize t low, Py ssize t high)
Return value: New reference. 32 p D low 55 high FTOEEIRLRTRXRINALDAT A R
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ZIRU. K32 & NULL iR L E3, Python @3 p[low:high] ¥ FUTT, VR DD 5D
AT 7 RAFIPR-PENTVEEA,

int PyTuple_SetItem(PyObject *p, Py_ssize_t pos, PyObject *o)
p DIETRINA T =7 bAD, i pos THBA 7T =7 bADBREANE T, BT HUI 0 %
BRLUE T, pos WEHIFEZEHZ TVWB5E, -1 238 LT IndexError fftZ v b LET,

AR ZOBRIE 0o NDBE T RAWMD” T, oy BELDA VT2 RIS TIADERD
A2 TWBHE, ZOHERIIWNT2ZMENEEL £73,

void PyTuple_SET_ITEM(PyObject *p, Py ssize t pos, PyObject *o0)
PyTuple_SetTtem() WBTWE T, TI7—F = v 7 R{TOT., Hileh X INicfliz Ahs e = MU
IZIFfE->TIEBD FHA

AFR: 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_ 1 mewsize)

RINEVH A4 T RBIHRFET, newsize X T NVDOFIBREITT, X NVIEEERGER AL T

Pz b WS EIKHESTWVWS OT, ZOMEZZOF 7Y =27 MIH L TRE—D LSRR
RLOMCIZE > TR D FH A, XA a— FHOMOETTITIBREINA TV EHEITIE. &

DR E FEoTREDFEA . FTNVEFEIIEEY A XORBETHL 3. B LAELELEIIE 0

ZERLET, 7747 Fa— N, »p OEPIFRHELETERCICR2 EHIFLTIERD S8 A, *p

PEBEEZ SNGE. AV DT LD «p ITHEINE T, KT 2L -1 ZIRL. *p % NULL IZFE

L C. MemoryError ¥7:i3 SystemError ZAH L %7,

8.3.5 Struct Sequence 77>V k

struct sequence & 7Y = 7 Md namedtuple() A7 =7 b MR C AT MTT, DED, 20D
BRICBEBUEBL T 7R TEIENTESLY— 7 Y AT, struct sequence ZAEMT 21213, TIRE
@ struct sequence B2 AR L 721 AUTTR D £ A,

PyTypeObject* PyStructSequence_NewType ( PyStructSequence Desc *desc)
Return value: New reference. ZiRD desc H DT — X HH1 L\ struct sequence 24 L F 5,
BRENBEIDA Y AR > A% PyStructSequence_New() THKTE 3,

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence Desc *desc)
struct sequence B TH % type & desc D LITEDFTHHULL £3

int PyStructSequence_InitType2(PyTypeObject *type, PyStructSequence Desc *desc)
PyStructSequence_InitType L[ UTTAH, M LAHEICIE 0 2, KRLAEHEE -1 2R
9,
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N— g v 3.4 TEM.

PyStructSequence_Desc
£ % struct sequence D X X7 — X 2R L £ 9,

14—k C o =3

name const char * AT % struct sequence E D]

doc const char * AT 2R D docstring NDRA VX, FFEET S
%613 NULL

fields PyStructSequence Fidl#i L WD 7 1+ — )L R4 Z M L 72 NULL #&H X L 7-BL

* FINDRA > &

n_in_sequenceint Python fiIlCAIfE 22 7 4 — L RO (B LRI L

THEHAT 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 DE | Eik
{ —
LE

name | const | 74 —JLFDOHHL, dLAMODTEINALT7 41— FDY R ORIEERTHER
char NULL, #HIDRVE FICT 25 E1E. PyStructSequence_UnnamedField % &%

* ELFT

doc const | 74—/ KD docstring, HMET %85E1% NULL
char
*

const char * const PyStructSequence_UnnamedField

74— REAELHDBIROE T T 572D DR,
N— gy 3.9 TEH: B char * OZEHEINFE LT,

PyObject* PyStructSequence_New (PyTypeObject *type)
Return  wvalue:  New reference. type D A4 ¥ A X YA EERL T T,
PyStructSequence_NewType () 12X » THANIEKR L TOWARIFNIRD £ A,

PyObject* PyStructSequence_GetItem(PyObject *p, Py _ssize_t pos)

type &

Return value: Borrowed reference. p D483 struct sequence WD, & pos IZH 34Tz + %

BLET, HAF v 7 2ITOWEREA,

PyObject* PyStructSequence_GET_ITEM(PyObject *p, Py ssize t pos)
Return value: Borrowed reference. PyStructSequence_GetItem() X [RFED~I B TT,
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void PyStructSequence_SetItem(PyObject *p, Py _ssize_t pos, PyObject *o0)
struct sequence p @ pos DHEICH 57 4 —VRIH 0o ZFELE T, PyTuple SET ITEM() D X
I, R LT TOA VAR AL TOAMEHATNETT,

AR ZOBEIE o NOZRE T BARD” £5,

void PyStructSequence_SET_ITEM(PyObject *p, Py_ssize_t *pos, PyObject *o0)
PyStructSequence_SetItem() FFED~< 1,

AR ZoBEIE 0o NOSIRE T BATD T 3,

8.3.6 UXrATT IV

PyListObject
ZD PyObject DY 7 XA FF Python DY R AT 27 P eRBLET,

PyTypeObject PyList_Type
Z D PyTypeObject DA ¥ AKX Y Al Python DV R MUZREL £3, Z4UX Python LA ¥icE
33 list EALATY =2 FTT,

int PyList_Check (PyObject *p)
pHBUVANT TV 27 bV RA MDY TR TDAL VARV ATHEGECELZRLET, 0K
WEEICEHRII L £ 35

int PyList_CheckExact (PyObject *p)
pMVANE T2 MEBVRA MDY TRA TDAL VAR A TRWVESICHEERLES, ZDH
BT L x5,

PyObject* PyList_New(Py_ssize_t len)
Return value: New reference. %A X3 len Fi7zig VA NA T 27 V2R LE T, KT % & NULL
ZIRLET,

AR len D0 XDKREVEE BEINZVRA ATV 27 POEZRITE NULL 25y PERTOVE
¥, BDT, PyList_SetItem() TAMIIA TV =227 vty b F 5% Tl Python 2— FiZZDA
T2 v LD, PySequence_SetItem() D XS HHE API ZFHL TIWITER A,

Py_ssize_t PyList_Size(PyObject *list)
VANTTI 20 b list DREZELET;, VAMET TV 27 MZBITS len(list) LR LT,

Py_ssize_t PyList_GET_SIZE(PyObject *list)
~7afyRXTTEX PyList_Size() T, T7—Fzv 7% LEHA
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PyObject* PyList_GetItem(PyObject *list, Py _ssize_t index)
Return value: Borrowed reference. list DY§FT VA MA 7Y =27 VAD, U index IXHZ2F 7 =
JIERRLET, MBERFATHILENDD, VA MIFELOLDAL VT v 7 A R- P EhTVE
Ao index DYHIFAZEZ TWBHA, NULL %238 LT IndexError fil#f %2ty b LE T,

PyObject* PyList_GET_ITEM(PyObject *list, Py ssize t i)
Return value: Borrowed reference. %27 RGN TT &7 PyList_GetItem() T. TI7—Fzv %
LEH A

int PyList_SetItem(PyObject *list, Py ssize t index, PyObject *item)
V2 ATV 27 VADME index 12, A7 227 b item ZHALE T, RIL7ZEE X 0 23K
L¥7T, inder DHIFAZHZ TVWEHE, -1 ZiRL T IndexError v L ET,

AR ZoOBBUL item ~NOBIE T BAMD Y £, Tl BELDA VT 7 AT TIAOEED
Ao TWBHAE, ZOERIINT2BMENEL £7,

void PyList_SET_ITEM(PyObject *list, Py _ssize t i, PyObject *o0)
PyList_SetItem() <7 RICKZFEHET, TI7—-Fzv 7 x2{T0ERA, 2O miE Fiiky
ANDERERZ AN Z L DIRWMIBEICERZEZ AN D & ZIZDOAENET,

AR Zo~rulditem NOBRE VT BAWD” £F, Fiz. PyList_Setltem() Lo T, BHE
DEEMINVELTCHBEEMIONE LT TV 27 FANOBRBERE LERA ; ZORER. list FONE
i TBRINTWEA T2 "R XEV Y —IR5|ERILET,

int PyList_Insert (PyObject *list, Py ssize t index, PyObject *item)
FF dtem BV AL list DA VT v 7 R index DENZHALE S, 52 0 ZIRLET, KT
v -1 %RL, B Ety bLET, list.insert(index, item) IZFMIL 72HRETT,

int PyList_Append (PyObject *list, PyObject *item)
AT b dtem % list DRBIZEMUE S, B35 L 0 ZIRLET; Ridse -1 2&L. f
A%ty b LET, list.append(item) WZFALIL 7-HERET S

PyObject* PyList_GetSlice(PyObject *list, Py ssize t low, Py ssize_t high)
Return value: New reference. list ND. low 75 high FTD A7 b o2V AMEIRLE
3, KT 5L NULL 2K L. B2ty P L%, list[low:high] ICHEBILZMRETT, 727 L
VA MNDREDPLDA VT v 7 RAFHR—-PINTOERA,

int PyList_SetSlice (PyObject *list, Py_ssize 1 low, Py_ssize_t high, PyObject *itemlist)
low 2% high £TD list DA Z 4 A%, itemlist DINHIZ L E T, list[low:high] = itemlist &
B OMEEET T, itemlist 1Z NULL T k<. 2V X FORA (fEER 7 4 ZADHIER) 122D £3, K
HLEGEIIZ 0 2 RBRLESGEIIE -1 ZBLET, 2ZL, VALOREPLDA ¥ T v 7 RZ
PR=FINTVEEA,

int PyList_Sort (PyObject *list)
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list DNE%R A>TV —RXTY = LET, RHLZEECE 0 2, RMLEEEICE -1 Z2RLZE
F, list.sort() 2R ULTI,

int PyList_Reverse (PyObject *list)
list DEFREA YTV —ATRIELE T, BHALALHEEIIE 0 2, KRLAGEICIE -1 ZIRLET,
list.reverse() &AL T3,

PyObject* PyList_AsTuple (PyObject *list)
Return wvalue: New reference. list DINBEB Ao T2 #Filz X TV AT 27 b %ERL T,
tuple(list) XA LCTY,

8.4 Container 77TV k

8.4.1 H#EA T2 ¥ b (dictionary object)

PyDictObject
2D PyObject DY 7 XA Fi& Python OFFEA TS =7 b ERBIL T,

PyTypeObject PyDict_Type
2D PyTypeObject D4 ¥ AKX ¥ A Python OFEZRBLET, ZOF 7Y =2 A Python
LAVIZBITS dict EREATS =27 FTT,

int PyDict_Check (PyObject *p)
p DEEEA T 27 NOEEROY T RA TDA VARV ATHBGEICHEEZRLET, ZOBEBUTH
(527 O3

int PyDict_CheckExact (PyObject *p)
p WHEL T 27 VEDPHBRDOY TR TDAL VARV ATHRWERIELZRLET, OB
HIZHRIAILE 5,

PyObject* PyDict_New()
Return value: New reference. 25D 72EFEFE LR L E T, KT 2L NULL ZIRL £73,

PyObject* PyDictProxy_New(PyObject *mapping)
Return value: New reference. %< v 709*”7]‘7\\:\/\‘ =7 MIZH U T #eAt LEHICHIR S 7z types.
MappingProxyType * 7Y =7 M 2R L 9, @K, ZOREIZEIN TR WY 728 (non-dynamic
class type) D27 F AFHEPEBEINR VWIS 2 —2ERT 2 Db E T,

void PyDict_Clear (PyObject *p)
BHEHEICA > TR ETOXF—LHDORT ZREAL TEICLET,

int PyDict_Contains (PyObject *p, PyObject *key)
HEpITkey DA TWVWEPHELET, p DEZED key IC—H LA 1 BIRL. Zh LD
ABIE0ZERLET, T7—0DHE -1 ZIRLE T, ZOEII Python DR key in p 5T,

PyObject* PyDict_Copy (PyObject *p)
Return value: New reference. p LA U F—HORT WA o 127 R FEEERR LT,
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int PyDict_SetItem(PyObject *p, PyObject *key, PyObject *val)
FEEE p T, key X — 2 UCHH val AL E T, key &Ny > 2 ARE (hashable) TRIIIUIRD ¥
Fho Ny afdBETRVWEA. TypeError ZiAH LT, BMIILAGEIE 0 2, KMLEGEI
E -1 ZRLET, ZOBBI val NOZREHARD FHA.

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 O 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_DelIltemString(PyObject *p, const char *key)
HEpDPOXFH key ZX— T2V MU ERELET, key DFFICRIFIUZE, KeyError #3%
HLUES, LG EIIE 0 2. KRLAEGEIIE -1 ZELE T,

PyObject® PyDict_GetItem(PyObject *p, PyObject *key)
Return value: Borrowed reference. $& p WT key %% —2 32347027 b ERLET, F— key
DIFE LR WG EITIE NULL ZIR L ¥ 328, filsbzty b LEEA,

__hash__ () XYV v FR __eq__ O XV vy FOMFHLFICHE Z 2H5MIIH SN2 Z L ICEELT
&V, =7 —RFEXEZITE, Kb DI PyDict_GetTtemWithError() Z{#H->TL I W,

PyObject* PyDict_GetItemWithError (PyObject *p, PyObject *key)
Return value: Borrowed reference. PyDict_GetItem() DEFETHINERL XA, HISBRLEL 2
Haik, bzt y b LIeETNULL ZiBL £5. ¥F—DRELAE»oHEE. St zty + €7
IC NULL 23R L %9,

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 char*, rather than a PyObjectx*.

__hash__ (O XY v FR __eq O XYy FOMFHLHFR, —RNLZXFINA TP =2 b OfE
RHICE Z 2B IHIEN2 Z L CFERELTLEE W, 7 —2WESIE21TE. Kbbic
PyDict_GetItemWithError() o T ZE W,

PyObject* PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)
Return value: Borrowed reference. ZHUd Python L X)L ® dict.setdefault() R LT3, ®
LHAUR, §FF p 25 key BT 2HEHEZELFET, F—2FFXRTIUI, 1H defaultobj ZHAL
defaultobj iR L FF, ZOREEIE. key DNy ¥ 2 HBERR A Z 2 I 2 WZFHT S 2 D TlEi <.
—ET LRI L ¥ A

N— g v 3.4 TEM.

PyObject* PyDict_Items (PyObject *p)
Return value: New reference. FEENDETDERENMA -7z PyListObject ZiBL £55
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PyObject* PyDict_Keys(PyObject *p)
Return value: New reference. FFEHEMNDRTDF —h A o7 PyListObject ZiRL X3,

PyObject* PyDict_Values (PyObject *p)
Return value: New reference. #& p WORTDIED A o7z PyListObject ZIRL £7,

Py_ssize_t PyDict_Size(PyObject *p)
FFENOEZOMZIEL T, FHEIIHLT len(p) ZETT20LFLTT,

int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)
Tterate 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 pvalue should either point to PyObject* 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.

Bl 213

PyObject *key, *value;

Py_ssize_t pos = 0;

while (PyDict_Next(self->dict, &pos, &key, &value)) {

/* do something interesting with the values... */

RAGBALERFACEREE p 2ZBE L TIE7RD $HA, BEZRELHET 2B, F—1CMSS 2HZ2EE L
THRLRICERD F L0, F—DREZLEHE LRV EDHHET S, UTIhlZRL £

PyObject *key, *value;

Py_ssize_t pos = 0;

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)

2w TITHATI 2 b DRETOEZEIIOE>T. KEMCX—/MEDORT Z#E o IZBIMLET. b
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EEFE D, PyMapping_Keys () ¥721% PyObject_GetItem() ¥ R— b T HML1DA T =7 b
WCTEFT, override WERHIX, a DF ——HT2F -0 b ITH IR, BIFORT ZEE#Z %
T, TNLHNDOEEE. b DOF—IT—HTEF = 0 TRV ZOABMEITVWE T, RILEHEKC
0 ZIRL., PSR I G EITE -1 ZIRLET,

int PyDict_Update (PyObject *a, PyObject *b)
C T&EIX PyDict_Merge(a, b, 1) YR T, £/ Python D a.update(b) &ITWE T A
PyDict_Update() 135 518D "keys” BEZF LR WEEICF —/ERT D> —Fr Y A% RKIET %
ZriEdHHFEEA, RINLEEEITE 0 2L, WW*#%H::’%Z"WJ% Wi -1 ZRLE S,

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq2, int override)
seq2 NDFx — /[ERT7 2o T, #EF o ONBEZHEHLALOBEELLD LET, seq2 &, F—/fEDOX
TEARELRS 2 ORIERIREL 7Y = 7 b (iterable object) 24T 2 KIERIREA 7> = 7 TR
FUIIRD FR A, BET 2 F—DEIET 258, override BEZRHIXFICHB L 72 F -2 v, 25
TRWHEIRBICHBR L F—2@fnE 3, IAILELGAICIE 0 2B L., fIER ShLEGEIE
-1 ZIRLET, (EDEMSNT) FfiZs Python 2 —FZ2FEC e, UTO LSk £3:

def PyDict_MergeFromSeq2(a, seq2, override):
for key, value in seq2:
if override or key not in a:

alkey] = value

8.4.2 Set 77>z b+

This section details the public API for set and frozenset objects. Any functionality not listed below
is best accessed using either the abstract object protocol (including PyObject_CallMethod(),
PyObject_RichCompareBool (), PyObject_Hash(), PyObject_Repr(), PyObject_IsTrue(),
PyObject_Print (), and PyObject_GetIter()) or the abstract number protocol (including
PyNumber_And (), PyNumber_Subtract (), PyNumber_Or (), PyNumber_Xor(), PyNumber_InPlaceAnd(),
PyNumber_InPlaceSubtract (), PyNumber_InPlaceOr(), and PyNumber_InPlaceXor()).

PySetObject
This subtype of PyObject is used to hold the internal data for both set and frozenset objects.
It is like a PyDictObject in that it is a fixed size for small sets (much like tuple storage) and will
point to a separate, variable sized block of memory for medium and large sized sets (much like
list storage). None of the fields of this structure should be considered public and all are subject
to change. All access should be done through the documented API rather than by manipulating

the values in the structure.

PyTypeObject PySet_Type
Z D PyTypeObject DA ¥ A X > A&, Python @ set BERLF T,

PyTypeObject PyFrozenSet_Type
Z D PyTypeObject DA ¥ A& ¥ Aid, Python @ frozenset BE&L %7,

PEDEIF = v 7 <7 BETXNTOD Python 7Y =7 MIRHTEKRAL V2L TEIfEL 5, Fkkic, =
YR RIFTRTDA T L — bA[EER Python 27V = 7 MIZH L TEHWEL EF
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int PySet_Check ( PyObject *p)
p B set MEDYTRATDATI 27 v THBE EIW true ZIRLET, ZOBBIIEICKILET,

int PyFrozenSet_Check (PyObject *p)
p W frozenset DEDH T RA TDA TP 27 b THDH L ZZ true ZIRLF T, Z DBEIBUIF T
mLUES,

int PyAnySet_Check (PyObject *p)
p S set B frozenset . HAWVWXZDV T XA TDOA T 27 P THRIX, true ZIRLE T, ZD
BRI TR L $9

int PyAnySet_CheckExact (PyObject *p)
p D3 set » frozenset DELHLNDA TV 27 FTHEE ZIZ true R LET, T 7&K A4 FDAT
Pzl MIEAFRA, ZOBEEITEICHILET,

int PyFrozenSet_CheckExact (PyObject *p)
p B frozenset A 7V 2V NEMY T RA TDA VARV ATHRWEEICERRLET, 2O
1527 R 0)- 3 28

PyObject* PySet_New(PyObject *iterable)
Return value: New reference. iterable 2R3+ 7 =7 M2 EZLH LW set IR L ¥ 3, iterable 23
NULL O & Zi, 22D set ZIRLE T, ML HH LW set 2, KL 7S NULL 23R L £3, iterable
DA T L — PARETR WAL, TypeError 23X L E9, ZOAYA I 7 Xid set Zab—3F3
EEWICHMHRZET (c=set(s)),

PyObject* PyFrozenSet_New (PyObject *iterable)
Return value: New reference. iterable 23R 34 7Y = 7 2 ELH L\ frozenset ZiRL F3,
iterable %3 NULL @ ¥ Z1%, 220 frozenset ZiR L £, MIFHTIZH L set &2, KEIRFICIE NULL
ZIRL X9, dterable 34 7L — FRAIRETRWIGEE, TypeError ZiXH L %3,

DD~ 1ld, set & frozenset E ZDH T XA TDA VAR A L THEHTE £,

Py ssize_t PySet_Size(PyObject *anyset)
set X frozenset DA 7Y =2 FORI%ZIEL £9, len(anyset) L[ L TT, anyset »’ set .
frozenset BXUZDH T XA TDA T =7 M THRVWEEIX, PyExc_SystemError ZiEH L ¥ T,

Py_ssize_t PySet_GET_SIZE(PyObject *anyset)
I5—F v 7 RITDIRWV, PySet_Size() D~ aJgxR,

int PySet_Contains (PyObject *anyset, PyObject *key)
Hoholeb 1%, Robhbkhro726 0%, =7 —2KELEEEIE -1 2BLFF, Python @
__contains__ () XY v REE-ST, ZOBKIIIENY > 2 set &2 frozenset \[CHETTEHL
FH Ao key BNy T aRJEETHEE WSS, TypeError 23 L £F, anyset 2 set, frozenset KU
ZOYTRATDATY =7 b THWGEX PyExc_SystemError ZiXH L %9,

int PySet_Add (PyObject *set, PyObject *key)
Add key to a set instance. Also works with frozenset instances (like PyTuple_SetItem() it can

be used to fill in the values of brand new frozensets before they are exposed to other code). Return
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0 on success or -1 on failure. Raise a TypeError if the key is unhashable. Raise a MemoryError

if there is no room to grow. Raise a SystemError if set is not an instance of set or its subtype.

DEDBIEIX, set E ZDH 7 XA T2 L THHRIBE TS, frozenset £ ZDH 7 X A4 FIFFHTE F
A,

int PySet_Discard (PyObject *set, PyObject *key)
key BHEO» o T, EZHIRLZS 1 ZIBRLE T, ROorokhroks (MIHEIFIT) 0 ZEL XD,
I —DRALGER -1 ZIBL T, key LS TH KeyError ZXH L E¥ Ao key DNy > a
AJHE TR WA TypeError Z#EH L £ 3, Python @ discard() XY v KrE-T, ZOBEIZ
Ny ¥ a set B frozenset IZEHAL FX A, set 25 set DEDY TXA TDA VARV AT
W EX, PyExc_SystemError X L ¥ 3,

PyObject* PySet_Pop(PyObject *set)
Return value: New reference. set DHDOEZD NI T E2HLVWSHREZRL, 204727 b
% oset POHIRLE T, KBLZS NULL iR L T, set BZEDOHEICIE KeyError ZEH LU 7,
set 75 set L FDY T RA TDA ¥ AR Y ZATHRWEAZ., SystemError ZiAH L E 9,

int PySet_Clear (PyObject *set)
set ZZEIZLE T,

8.5 Function #7>x7 k

8.5.1 Function #7227 k

Function 4 72 = 7 FEHOBEBITOTH T,

PyFunctionObject
BEucfEbh s C DRk,

PyTypeObject PyFunction_Type
PyTypeObject BAD A4 ¥ A 2 > AT, Python OBFER 2R L £3, Zhid Python v 7 Al
types.FunctionType & L TAENTWE T,

int PyFunction_Check(PyObject *o)
o BEEA 7Y =7 b (PyFunction_Type BITH 2 ) HEWCEZIRELET, »$F X —&d NULL 12T
TEEA, ZOBBIEEICEIIL X,

PyObject* PyFunction_New (PyObject *code, PyObject *globals)
Return value: New reference. 3— A7 I =7 b code WRHEMIF SN ULVEABA 7 =7 v %
BLUET, globals 1ZZ DD S 7 7R TE S 70— NUVEROFHETRIIUIRD FEA,

DO FF a2 XY MXFINCAENTa—FA 7027 b oBIEENE T, _ module_ & globals
PORBEINET, 5IOT 74V MERT /7 —Y a3y, 7R —Y v NULL IKRESINFE T,
_ qualname__ \IBEBHB R CEICREINE T,

PyObject* PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qual-
name)
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Return value: New reference. PyFunction_New() W TWEITH, BEEA T =27 b
__qualname__ EMHICfEZ Y PTEFE I, qualname 1F 1= —FA+ 7T =7 2 NULL THL
TR D FHA, NULL 72 - 72354, __qualname__ BMICIE __name__ BHCFEUENEy F&h
i\j—o

N— a v 3.3 Tl

PyObject* PyFunction_GetCode (PyObject *op)
Return value: Borrowed reference. BEIA 72 = 7 b op ICEE I ON/za— AT 27 MR
L%,

PyObject* PyFunction_GetGlobals (PyObject *op)
Return value: Borrowed reference. B4 72 =7 b op WZBHETF &7 globals BEEZRL E3,

PyObject* PyFunction_GetModule (PyObject *op)
Return value: Borrowed reference. BA¥A 7 =27 b op @ module  BHEEZRLEFT, Zhic
FEEIEEY 2 —VBHDXFHANDBA > TOWETH, Python a—Fhr oo+ 7 7 b2ty bEh
5ZdHHET,

PyObject* PyFunction_GetDefaults(PyObject *op)
Return value: Borrowed reference. BIA 7P 227 & op DFIEDFT 7 + W MEERLE T, 518D
X)L NULL 1272 D 35,

int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
BEA 7Yz b op DFIEDT 7 4V MEZFREL EF. defaults & Py_None 22X LTI 4UL
WITEE A,

KLU 72 HflX, SystemError 2 FAEIH, -1 ZIRL FT,

PyObject* PyFunction_GetClosure (PyObject *op)
Return value: Borrowed reference. B A 72 =7 b op KKEIN/27 0 —Y v ZRL ¥, NULL
el FT7T 27 FDERTIIVTT,

int PyFunction_SetClosure (PyObject *op, PyObject *closure)
BBA T2 oplZZ/ =Y Yy ZRELE T, closure X, Py_None d Ll cell 7732 b
RINVTRINZZZD TEA,

B L 72Ffl, SystemError 2 FEAEXHE, -1 ZIRL ET,

PyObject *PyFunction_GetAnnotations (PyObject *op)
Return value: Borrowed reference. BI¥A 7S =27 ™ op D7 /) 7 —>a v ERLET, BDHIKE
IERTREZEFE 2 NULL 1272 D £37

int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)
BA T2 op D7 /)T —2ayERELET, annotations FFEEFH D>, Py_None TRIFIUIR
b i”@:ﬁ/o

KU 7-RRX, SystemError ZHAXH, -1 ZRLET,
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852 1VRXAVARXY Y AT U b (Instance Method Objects)

A VARV ARXY v REld PyCFunction D7cdDF v X—TH Y, PyCFunction 227 7 AF 7T =7 MZ
NAYRFTE2DOH LV D HTT, ZHUILIETD PyMethod_New(func, NULL, class) OFEUH L%
BEZET,

PyTypeObject PyInstanceMethod_Type
PyTypeObject DA ¥ AR ¥ A% Python DA Y ARV AXY v FOREREL 5, Z4UE Python
DT T LI RHENEE A,

int PyInstanceMethod_Check (PyObject *o0)
0MAVARYARXY v RATI 27 b (PyInstanceMethod_Type B TH 2) FHICEERL T,
NIA—=ZRIF NULL IZTEFH A, ZOBRIIHEICHIIL T,

PyObject* PyInstanceMethod_New (PyObject *func)
Return value: New reference. Return a new instance method object, with func being any callable

object. func is the function that will be called when the instance method is called.

PyObject* PyInstanceMethod_Function(PyObject *im)
Return value: Borrowed reference. £ ¥ AR YA XY v ¥ im WZHEMISNBMA T2 + %
BLUET,

PyObject* PyInstanceMethod_GET_FUNCTION (PyObject *im)
Return value: Borrowed reference. PyInstanceMethod_Function() D27 BRI T, TI7—F =z v
ZRITOER A

8.5.3 XYy RATTxI

XYy FIZEEA TV 27 MCHEBXRTVWET, XYy FEBICHL22—F—EBED Y A ICHBEATW
DT, FMEINTVRVWAY Y F (FF7RAF Tz MTREEINIXY v F) FFHT 2 TE%
A,

PyTypeObject PyMethod_Type
Z @D PyTypeObject DA ¥ AR > AE Python DX Y vy FRIZREALE S, 20477 M,
types.MethodType & LT Python 702 J LRI TVET,

int PyMethod_Check (PyObject *0)
0MRAYw RATY = b (PyMethod_Type BITH %) BAICHERLE T, /87 X — &I NULL IZT
XFEHA, ZOBBIIEITHINL 5,

PyObject* PyMethod_New (PyObject *func, PyObject *self)
Return value: New reference. (EEDMENH LATGEL 7Y 227 b func £ XY v FHRRMENZNE A
VARV self BT RAY y RATY 27 v ERLET, B func id. XV v FOMEORH X
N ENEZ A TP 27 P TF, self I NULL I TEFH A,

PyObject* PyMethod_Function(PyObject *meth)
Return value: Borrowed reference. XY v K meth WZBEMIT SR TWBIHEBA T =7 FEIRL
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S

PyObject* PyMethod_GET_FUNCTION (PyObject *meth)
Return value: Borrowed reference. PyMethod_Function() DX Z BT, TI7—F v ZZ{TVE
A,

PyObject* PyMethod_Self (PyObject *meth)
Return value: Borrowed reference. XY v ¥ meth ICBETII SNz f Y AX Y ARIRLET,

PyObject* PyMethod _GET_SELF (PyObject *meth)
Return value: Borrowed reference. PyMethod_Self() D7 VKT, =7 —F = v 7 BTV ER A,

8.5.4 LILATZ U b+ (cell object)

7Rl (cell)” ATV 27 MR BRORa-ThoBRIN AR IR T 20 EbhE T, L
BEBIZOWTIER SN, F420HEEZLELET; COEESHBIZIEAR Y 7 7L —AIBIT2— LA
Bi2iE, 20R%y 7 7L —LDHMIICHECEZZRL TV 22T 2SN AD £3, AL TREZA
FEIZ7 72 XF 2. ATV 22 FABERORDODICELADENRFEONET, ZO0RLFTV=I M 2
o 72 [BHESH (dereference) &, 4 ¥ X7V Rk > TERINTzNA ba— FHNTHR—- IR TWEH
ERHDET;, kA ATV M7 7R AL, BEICHESRIGEZ D $¥A, A ORIT
F. B A T Y 27 NIRRT VIETTE,

PyCellObject
A TY = MifEDNS C BT,

PyTypeObject PyCell_Type
ENFATI 7 NI T AL TS 27 M T,

int PyCell_Check(ob)
0b BN ATVl FDEEICHERLET; ob I NULL THo TER D FHA. ZOBEEITEITHK
mWLx9d,

PyObject* PyCell_New(PyObject *ob)
Return value: New reference. fH ob D Ao JFiiclhtn A 797 b RAEKRLTGRLET, 518%
NULL 2L Td D EWVEEA,

PyObject® PyCell_Get (PyObject *cell)
Return value: New reference. cell DINEZIRLE T,

PyObject* PyCell_GET(PyObject *cell)
Return value: Borrowed reference. cell DNEZR LU E T, cell H3IE NULL 2Dt 77 b
THENPEIPIEF v LERA,

int PyCell_Set (PyObject *cell, PyObject *value)
A TI 27 b cell DNE%Z value ISREL FT. ZOBRIBTEDLLVOETONFTIINT 25
MZMBR L EF, value 1Z NULL THDREWVER Ao cell 13IE NULL TRUIFIUIR D FX¥ A, cell 23t
NATI 27 P TROWES, -1 ZIRLET, 1552 0 ZRLET,
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void PyCell_SET(PyObject *cell, PyObject *value)
AT 2T cell DIEZ value ITHRELE T, ZRAV Y MIHT2EHIZRL, KREDLDHD
F v ZIFIBITVER A, cell 13IE NULL TRUIFNIXR ST, oA 7T =7 b TRIFAEXRD
i%ﬁo

8.5.5 A—FATDxU

a— KA+ 7Yz b (Code objects) & CPython EEDKL NVRFEMERS TS, &4 7Y =7 MBI
FRX N TORVWETIfEa— FOMERBL TWE T,

PyCodeObject
A—RFATY 22 b eREATIDHMEN S CHiER, CORD T 4 — L AR THEES L
(SRS

PyTypeObject PyCode_Type
Z AU Python @ code ®%RII T % PyTypelObject DA Y ARV A TT,

int PyCode_Check (PyObject *co)
co H’ code A7V 27 FOBFEWCERIRELET, ZOBBUIEICHINILET,

int PyCode_GetNumFree (PyCodeObject *co)
co WD HHZHK (free variables) DEIR L F 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 *Inotab)
Return value: New reference. il \Wa—RA TP 27 b2 BRLET, 7L —LZERT 2720I1CX

I—Da—FATT 27 PBRERGEX, (Kb DI PyCode_NewEmpty () ZFIFH L TL7ZE W0, N4
b a— FI3SHBICEE I NS 720, PyCode_New() ZEHEM-UMHF &, Python DFfMi N— 3 Tk
FLTLESZEDRDHD 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() WA TWETH, MEEMFI D=0 D "posonl-

yargecount” 2SBIENTVE T,
N—a ¥ 3.8 THEM.

PyCodeObject™ PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)
Return value: New reference. HiL\WZEDQA— R A T7T =7 b, HBEINLT 7 4 V4, BB, H
ATHEBTIERLE T, BEN/7za—FF 7927 ML TD exec() R eval() FFENTVE
A
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8.6 TDMDATT I b

8.6.1 77AIATS U+

5D API X, Python 2 DIAIABLD 7 7 A VEF TP =227 D C APl ZHRMEBRTZI 2L —b557200
HDTT, Zhnld. FHEC ATV THR-FPEINTVWENY 7 7% 1/O (FILE*) IZHH 2 7DD
NFF, Python 3 TlX, 77 A LR MY —2@H LV io BV 2 — VBRI, Z212 0SS DKL ~NIL
BNy 7 7E I/O DEICWL O DENERINTVET, FTTHRHINATHIHEKIL. ZhsoHL v
API OfFf]72 C v =T HH, A VX TV X TONTNRZZ —BHNIANWTVWET; — F—=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 A fd D7 7 ANT 4 A7) 7 &5 5 Python

DI 7 ANE T =27 PEERLE T, 518 name . encoding . errors . newline I2i&. 77 # Lk
DL LT NULL 23X 3, buffering 1713 -1 ZHEELTT 7 4L FOEZES 2B TEEXT,
name \IMHEIN 2 DTTH, BAEEDLDITREINTVET, KT 5L NULL ZiIRLET, &
D W25 I R DX, i0.open() BIBD FF 2 X F2BIRLTLES W,

EE: Python A MV —2AEBEHDONY 7 7V IEEFFOLD, 77 A VEEBRFD OS L~)LdD
Ny T77 )T eHHT e HALME (PHERT—XE) 2252 LET,

N—=Ta Yy 3.2 TEHE: name JBIHEDOEMH,

int PyObject_AsFileDescriptor (PyObject *p)
p CEEDF NG 774 NVT 4 X7V FR%E int ELTRLET, A7 =7 b LS, 20
fEZRLET, BETRWES, £ 7Y =2 T fileno() XAV v RBHNIFFUCHLET; ZDX
Yy ROBRDEIZ. 77 A VELARFOEE L GREN BB TRITNUIRD £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, plE77A4NMF TV 27 b, readline() XY v REFHOMOLLDF TV 27 FTHhE
WEHA. n B0 DA TORSICHFR CIERIZ 1 fTRUHAHLET. n 20 KDRETR
BEon A PUEDTF—XEHEALLEEA; o T ITO—HEINRSNLGERDD T, &5
LOEETH, A LET CIIT » A L OKIRICENE L 2581135275 % IRLE T, n 250 &
/TR, RICHEDLST 1177200 % AR LETH, T8 7 7 4 VORIEIZEE L 2581
¥ EOFError ZiXH L 73,

int PyFile_SetOpenCodeHook (Py_ OpenCodeHookFunction handler)
io.open_code() DEHDIRZFHWE LEE LT, 2RI X—X—%iEtxhz "V FSTHEL
9,

Y K 7 0% PyObject *(x)(PyObject *path, void *userData) %! @ [ % T. path &
PyUnicodeObject TH DI L DPRIESNTVE T,
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userData KA 27 v 7BEBICEINEST, 7y Z7BEREHNERT V24 26O EINE2 b L
NHEVDT, TDRA > RIZEH Python DIREZ BB IRETIEHD A,

D7y 7BEA YR — PRIEDN S ZEZERLTWS 720, £V 2 —)LA frozen BEY 2 —
NTH5H sys.modules IHAZFHAMEEREY 2 —LTH B ZEBTh > TWBEEERVTI,
79 ZEBOFETHICH LVWED 2— L% A Y KR— b TE2DFBETTLEE W,

Wo A7y ZEBDEREENZ O, HIFRPE SIS TE T, D)5 D PyFile_SetOpenCodeHook ()
DI LIZEKRML £9, ZOBRBDKBLIZE 23, 4 2=V 23k TWiGa. -1 &
BLUTHSZEY FLET,

Z DRI Py_Initialize() K DATCFIH L THEETT,
5184 L T BEE A N b setopencodehook ZiEHL F75,
N—a > 3.8 TEM.

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 72 T9; D7 I 7 RIEETR L, 7V 27 M2 repr() TE%L str() %EH
L7MERZE 7 7 ANMCEESHLET, BBILEEEIIE 0 2B, KRBT %2 -1 2R L CEYIZAEI5
Zty PLET,

int PyFile_WriteString(const char *s, PyObject *p)
XFH s 77 ANATO 27 b pITEEHLET, HALEEETIZ 0 ZEL, KlgysL -1 %
RUTEY RN 2Ly P LET,

8.6.2 EXa—ILAT2 ¥ k (module object)

PyTypeObject PyModule_Type
Z®D PyTypeObject DA ¥ AKX ¥ A% Python DEI 2 =LA 7Y =7 MURRBILE T, ZO4T
Y= M, Python B2 J 41213 types.ModuleType & LTI TVE T,

int PyModule_Check (PyObject *p)
pBED 2= NFA T2 MPEI 2 NI T2 VDY TEA S THI L ZICHEZRLET, 20D
BEBUIH TN L £ 5,

int PyModule_CheckExact (PyObject *p)
pWEY 2—NF T2V NT, »D PyModule_Type DY T XA T TRVWEZIZERZRLET, 20
BAEIIE ISR L 5,

PyObject* PyModule_NewObject (PyObject *name)
Return value: New reference. __name__ JBMEIZ name BREZINTZHLVWED 2 — L+ T P27 b
ZRLUET, €Y 2—/ND __name__, __doc__, __package__, __loader__ JETEICMES A > TWVWET
(__name__ DIAMIET None T); __file__ BHICEZ ANZ DI LAIOELETT,

N—ar 3.3 TEM.

N—=Y 3y 3.4 TEH: __package__ & __loader__ I None IZEEINE T,
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PyObject* PyModule_New(const char *name)
Return value: New reference. PyModule_NewObject () IZflTWE 325, name & Unicode 7Y =
7 + TR UTF-8 Ty a— R I XFHITT,

PyObject* PyModule_GetDict (PyObject *module)
Return value: Borrowed reference. module DHHIZEMZHETH2HEA 727 V2R LE T,
FIV 2 ME BV a2a—F TV bD _ _dict_ BUHELFEILDDTT, module WEY 2 —LF
T2 b (BLKBEY 2—NF TP 27 FOH T XA T) THROWEEIE, SystemError 2EH &
NULL 23R &N E 9,

ERES 2= TlE, TV 2—10D __dict__ PEEHEET S LD D, PyModule_*x() BX U
PyObject_»() PAEZ S AR £ 7,

PyObject* PyModule_GetNameObject (PyObject *module)
Return value: New reference. module ® __name__ DEZRLET, TV 2 — LB ZDEEERML
TWREWEERXFYR TR WS, SystemError #3%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 2D "state”(EY 2 — A EERLIZZA I VI THRRINZ AT 70y JADEL V& —)
2. 7R AUE NULL #3IR L %9, PyModuleDef.m_size Z B L T ZE W,

PyModuleDef* PyModule_GetDef (PyObject *module)
BV 2—AIELNDZILE IR o7z PyModuleDef REEHRNDRA Y X E2RLE T, €Y 2 —LHERIC
EoTELNT WD 5 5E1E NULL KL £,

PyObject* PyModule_GetFilenameObject (PyObject *module)
Return value: New reference. module @ __file__ JBM% D 21T module u—F3h7zdb oD
77 ANERZBLET, BLI 7 A ﬂ/%ﬁ)iaé NTOVRWIEER, Unicode XFH TR WIGE,
SystemError Z¥¢EEH T NULL 2R L £9, ZALUDEEE Unicode 7Y = 7 PADOZ R Z IR
LEd,

N— g v 3.2 TE.

const char® PyModule_GetFilename (PyObject *module)
PyModule_GetFilenameObject () EITWE T, "utf-8 Tz ra—FEShk7 7 A AHZEL
9,

N—Y a ¥ 3.2 TIEHLE: PyModule_GetFilename() ZT>¥a— RTERWVWT 7 4 LZITH L TE
UnicodeEncodeError Z#EH L £, ZHDb DIT PyModule_GetFilenameObject () ZfHEHL T
{TZ&E W,
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CE2a—I/LOYIHAL

B, EVa—AA T2l NEEEEY 2L (SRR LS ZE— F LTWBHET A 7T ) %
T3 AIAENTZEY 2 —)b (PyImport_AppendInittab () %o CHIHMLEEDEBMENTVWEEY 2 —
) pofEsNE T, FC OV TI building ¥ 721% extending-with-embedding % RT 72X W\,

AR, B 2 —VEBRDA Y ARV A% PyModule_Create() WZELTHR ENo-EY 2 —LF
TPz bPRRLTHEOVTT L, b LA RERBERZODDOZRL” ZEREOIIL 2ERLTHHOE
Ao

PyModuleDef
BV 2 VERMERZEY 2 - A 7Y 27 P ERAENRT 2 DICBEL TN TOERE R/ L T, @
WiE, T2 DEY 2 — T IZHRHNCHIIb S N ZOROZEHD 1 DR FFEL £ T,

PyModuleDef Base m_base
T DX N—FHIZ PyModuleDef HEAD_INIT CHIHALL TL 72X\,

const char *m_name

FLWEY 2 — LD,

const char *m_doc
EY 2 —LD docstring, 72T docstring 1& PyDoc_STRVAR % FIFH L TEMINE T,

Py ssize 1 m_size
Y 2 —LORBEE, #VR70 — LR FEIRTLE 7R { PyModule_GetState() THUSTE %€
Va— L ITEDXEVHEBICRFINTVWR DD ET, THUTK>TEY 2 —VIFEBOY
T AVRTYV R —TERfEZE T,

ZDOXEYMHEBIT m size ITHEDOWTEY 2 — WMERERHCHEIN. T2 —LA 7P 27 MW
FEIXND L EFIZ, n_free AR DI ZNNIN- L TREREINE T,

m_size IZ -1 Z&RET DL, ZOEY 2a—N3F 70— NNV RIKEERR DI T - LA v &2—T
VR =P R=—PFLTVRVEWVWS ZEIZKRDET,

m_size ZIFADEICKET 5L, EY 2 —VIFEWHALTE, ZORED-DICHEL LB
MOXEVERIEETEZ22WVWH 2D ET, IFAD n_size FZEREOIALTHEICRD
£7,

HHiZ PEP 3121 23,

PyMethodDef* m_methods
PyMethodDef TEFZEND, EY 2 — VL NUBEBD T — T AANDKRA ¥ & —, B L 7%
WG EX NULL Z23E T % Z & A3l HE,

PyModuleDef Slot* m_slots
ZEEIAtD - D2n v NEZRDOEYT, {0, NULL} ER»KiGe b 3, —BREwEHL
S5 ¥ EE, m_slots 1& NULL TR D 8 A,

N—= gy 35 TEH: N—T 3 3.5 XDENE. TDRX U NTHEIC NULL ICEREXNTWVWT, X
DHDE LTERINTVWE L=
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inquiry m_reload

traverseproc m_traverse
GCEANEY 2=V A TV x 7 MeEET 2BICECH S 2 EERN, BERWEEIX NULL.

This function is not called if the module state was requested but is not allocated yet. This is the
case immediately after the module is created and before the module is executed (Py_mod_ezec
function). More precisely, this function is not called if m_size is greater than 0 and the module

state (as returned by PyModule_GetState()) is NULL.
N— a ¥ 3.9 TZH: No longer called before the module state is allocated.

mquiry m_clear
GCHIDEY2a—NFTIx7 2l )7 —F 2RI EINE 7V 7 —B, BERVY;
A1, NULL.

This function is not called if the module state was requested but is not allocated yet. This is the
case immediately after the module is created and before the module is executed (Py_mod_ezec
function). More precisely, this function is not called if m_size is greater than 0 and the module

state (as returned by PyModule_GetState()) is NULL.

Like PyTypeObject.tp_clear, this function is not always called before a module is deallo-
cated. For example, when reference counting is enough to determine that an object is no

longer used, the cyclic garbage collector is not involved and m_free is called directly.
N—a v 3.9 TEH: No longer called before the module state is allocated.

freefunc m_free
GCHIDEI 2a—NF TV =7 M 2fRINT 5L TIP3 B8 SHERNEIE NULL.

This function is not called if the module state was requested but is not allocated yet. This is the
case immediately after the module is created and before the module is executed (Py_mod_ezec
function). More precisely, this function is not called if m_size is greater than 0 and the module

state (as returned by PyModule_GetState()) is NULL.

N— a ¥ 3.9 TZH: No longer called before the module state is allocated.

—ERREANHATL

EY 2= VOFBUBEIBAERZREY 2 — A TP 27 FRAER L TRIHEDH D £5, Zud” —BREEGIH
&7 LIEER, RD 2DODEY 2 — VERBEBOEE L 1 DN ET:

PyObject* PyModule_Create (PyModuleDef *def)
Return value: New reference. def TOETIHE > THLWVWEY 2 — ATV 27 P EERLET, &
UL PyModule_Create2() @ module api version 2 PYTHON_API_VERSION #FEL - XD X
SR TN E T

PyObject* PyModule_Create2(PyModuleDef *def, int module_api_wversion)
Return value: New reference. APIN—3 a % module__api_version ¥ LT def TOEFRIHE-T
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HLWEY 2— VATV 27 FRAERLET, b LIEESNANA=Ta VDBFEITLTVES, Y& =T
R—DN—= a v B2 5551%, RuntineWarning * BEXEE T,

AR B AYOBHE. ZOBBTIER L PyModule_Create() ZRHTZRNETT, ZOBEEIL.
ZOBBOMBEREHEFL TVE 2 ZIXETFHAL T ZE W,

TV 2 —NA T 27 P HYIERIED SRS N B HNC, 72T WX PyModule_AddObject () 76 ¥ DBIELZE
FHoTEIa— AT PIXUANEHEEEE T,

ZERPEAIEATE

TRZEHEAERT 255 1 20D HIE. 7 ZEMBEOEHL” 22K T2 5ETT, ZOFETELNLIRE
Ya—liE, XD Python €Y 2 — VISEWRZEWE LES: #IHLAEIZ, EYa -1t 7V =7 24
S % ERERRE L X AN EIE S RITERE CoBlEhEd, COXFNEZ 7RAD __new__() XYV v
F¥ __init_ () XV v FiZBHlTwE g,

—BREETHL TAER SN EY 2 — L EEN, ZEREVULTERSNZEY 2 -3 7L TEHD
FHA: sys.modules DLV bV —=DHIRINEY 2 —UDEA VKR— bEIWTHEE FHILVED 22— 3T
Dz "PERER, HOWEY 2— T Python €Y 2 — NV ERIU X ITEHEDHIR—YaL 7> a »TULHE
ENBZZLWCRDET, 774NV TR FUEBRPOLIESNEROEY 2 —VIIHVTHEIRNETT: H
A4 VAR AMATEZBIZIRNDA VAR ATHE L TR A, TR (PRI PyModule_GetState ()
o THURTE %) 2 TOKRER, (£Y2—LD __dict__ % PyType_FromSpec() THR I N1 A D
JIADEIR) BV a—NIFET 2D FEDEI 2 -4 TV 27 MEFEDDBDTHINEL NS
ZeTY,

SRR E B> TERSNBRTOEY 2 — U H7 - 1V ETUS— BHHE— L F5ZLRDEA
F7, BBOEY 2 AL TWS 2L R RIET 30108, RO TWIRIOYE— FETEETTHY
<Y

LB RO Z BERT 2201, #IHALBEE (Pylnit_modulename) (X% T\ m_slots %D
PyModuleDef B L ¥F, THEETHIIC, PyModuleDef £ ¥ A X ¥ ZIZ KD T LNz T
FWIEEA:

PyObject* PyModuleDef _Init (PyModuleDef *def)
Return value: Borrowed reference. €Y 2 —VEBNH e SOV Y F2ELLHET 5. @YW
Hfka iz Python #7222 b TH2 ZERIEL 5,

PyObject* IC¥ ¥ A M SNz def ZIRL £F, =7 —0RAELEGE NULL 2R L %35,
N—ar 3.5 TEI.
EY 2 —VERD m_slots X > \i& PyModuleDef_Slot MHEADEAI RIS RIFTIUI R D FHA:

PyModuleDef_Slot
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int slot

Zay b ID T, UFCHIE ATV 2RI HATRERED HBEIETN F T,

void* value

Zu vy hOET, BEiZZay b ID KKFELE T,
N—a > 3.5 TEf.
m__slots FLAIE ID 0 D21y F TGS N TWRITIUIZRD $H Ao
FIFATRERR 20y F OENILL T T3

Py_mod_create
EVa—nNA 7P VEEERERTE-DICHIN IR ERRELE T, 2Oy D value KA
VRBIRDY T3 F 2 R OBBEIE L TWRTIEWTERA:

PyObject* create_module (PyObject *spec, PyModuleDef *def)

PEP 451 TEFR I/ ModuleSpec £ Y ARV AY, BV 2a— LVERERZIWMSEHTY., hZ
MLWEY 2— VATV F2RTH, T7—%RELTNILL ZRIRETE,

Z OBEBUIR/NRICE D TEBLRNETT, FHIEED Python 2 — REMUHITRETIERZL, ALE
JVa—EALVR=—IPLEI T B EREL—-TIZBZTL & 5,

BED Py_mod_create A0 Y F%2 1 DDEY 2 —VERICRELRVWADLWVTT,

Py_mod_create DX EINTWVARWEEIE., 4 ¥ R— MEIX PyModule_ New() %o THEEDE
Pa—nAF Tz EERLET, EY 2 LOLENIERTIERL spec OB IR, Zhic
Ko THIREY 2 —ADEINCEY 2 —AEEICBI AMNELZTAETELD, YRV v VU VI %R
LCHA—DEY 2 —VEREHELOOHIOALFTA Y R—FTELDLET,

BENDATY =7 bW PyModule_Type DA VARV ATHZINBEEIHD FHA, 4 K- bicEHE
TREEORE L BENTELRDIZ, CARETHMZ $3, Ui L, PyModuleDef %% NULL T
W m_traverse, m_clear, m_free ., $ L IZ¥RTH WV m_size . b L <X Py_mod_create LIFD
28y hEFOEEIX. PyModule_Type 4 Y AR Y ZADAHMEENZTL & S,

Py_mod_exec
EV 2% RITTB CIWRMEENLBEBEEEL 9, Z4UE Python €Y 2 — D a— F2FEfT
TH5DOLFAETT: ZOMBUEZVTWIEZ FRAEEREEY 2 - LI LET, 2O 725 %
FELF T

int exec_module (PyObject™ module)

BED Py_mod_exec AWy FAWEINTWEGEE. m_slots BLANCHNZHICE I TV E
£7,

ZEBHHEMEIZCOWT I DL IE PEP 489 2R TL X\,
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BEKEES 2 — ILIERBEK

T oBBE. ZEREMIEZES & 2B AT ENE T, FIZIFEY 22— A TP =7 b 2EICAE
K 2e &, IO EEZMZ £3, PyModule_FromDefAndSpec # & Uf PyModule_ExecDef O ¥
H5H, MO LRI EY 2 - AR LS TORTIUIZRD 8 A

PyObject * PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
Return value: New reference. module ¥ ModuleSpec 7Y =2 b D spec TEFRSI N BHIC
MLVWEY 2 —NA 727 VAR LET, ZOMBUL. PyModule_FromDefAndSpec2() FA¥®
module__api_version 12 PYTHON_API_VERSION Z{5E LR BR U LHICEH2FVE T,

N— ar 3.5 TEM.

PyObject * PyModule_FromDefAndSpec2(PyModuleDef  *def, PyObject  *spec, int mod-

ule__api__version)
Return value: New reference. AP1 N—3 a > % module__api_version & LT, module ¥ Module-

Spec A7V 27 bD spec TEFEINIZEBHICHLVE S 2 —NA TV FVEERLET, dLIE
ESNIN—T a YDEITLTVEA VX —T Y XR—DN— a v Bz 55513, RuntineWarning
EREZIEET,

AR: FLAYDEE. ZOBKTIER L PyModule FromDefAndSpec() ZFHTBHNETT, ZD
BEUE, ZOBBOMNEREZHRL TV R ZWZFAAL TS W,

N—ar 3.5 TEM.

int PyModule_ExecDef (PyObject *module, PyModuleDef *def)
def THAONTALEDFITAR Y + (Py_mod_ezec) ZEITLF T,

N—a v 3.5 Tl

int PyModule_SetDocString (PyObject *module, const char *docstring)
module @ docstring % docstring WCREL ET. Z DBEEII. PyModuleDef 2*5 PyModule_Create
% L { IX PyModule_FromDefAndSpec % ffi-» TEY 2 — VA 2AERT 2 & ZICHEINISIUHINE T,

N—3 g v 3.5 TEM.

int PyModule_AddFunctions (PyObject *module, PyMethodDef *functions)
#UiAY NULL 1272 5 T3 functions FLANC & % B % module 2B U %3, PyMethodDef fiidEk
Dl 2 D> + VIZOWTIE PyMethodDef OFiZ SR L TL S W (Y 2 — L OAHEIZEM DR
EINTVWARVDT, C TEEINEZEY 2L LUV 7 B 3w T0wEY 2 —L% 1 DHO5 8k
LCRIFED ., Python 79 ADA VARV ARXY v FIZUTBICLET ). Z DREAEIE. PyModuleDef
» 5 PyModule_Create % L < & PyModule_FromDefAndSpec Zffio TEY 2 — L 2AEKT 5 & FIT
HE IO £9,

N—a v 3.5 TEM.
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R — I

EY 2 — NV OYIHULEER (—BEEFIIHLZ 5 55) . H20VEEY 2 —1DFETRay b UHENS
BIR (ZEFEIIME 2 (E 535 5) IZROBEEZ[S . £Y 2 -0 state DY ZRHHICTE £ 9

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)
Add an object to module as name. This is a convenience function which can be used from the
module’s initialization function. This steals a reference to value on success. Return -1 on error, 0

on success.

AFR: 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:

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 \ZEEERE name ¥ L GEIML 3, ZOMEEBEBIEEY 2 — L OWIEALEE > S FIH X M
TVEY, T7-DLIWT -1 %2, BIHLZLZIE 0 ZRLET,

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
module \ZXFHERE name £ U TEMLUE T, ZOMERBEBIZEY 2 — L OFIALEEE D S FIF X
NTVET, XFH value 1¥ NULL #BIGE N TORIFIUIRD FEA, TT7—Dr ZIZF -1 2. B
L7z ZZid 0 2R L %9,

int PyModule_AddIntMacro(PyObject *module, macro)
module 1Z int EHZEMUL T, %A1 & EIX macro 25 MBI N F T, Hl 2 &
PyModule_AddIntMacro(module, AF_INET) ¥ § 5% &, AF INET 2\ 5 %4Ei® int B EH %
AF _INET DfET module IZBML%F, =7 K2 -1 &, MIARHTIE 0 ZRL £ T,

int PyModule_AddStringMacro(PyObject *module, macro)
XFHER%E module IZIBIML F T,

int PyModule_AddType ( PyObject *module, PyTypeObject *type)
Add a type object to module. The type object is finalized by calling internally PyType_Ready ().
The name of the type object is taken from the last component of ¢p_name after dot. Return -1

on error, 0 on success.

N—a v 3.9 Tl
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ESa—IILEER

— BRI, BRIEDA VX PV DAV TFXFAINDRLFEREZS VY IN NV DEY a—AB2ERLET, 2
LT, BOESLEI 2 —VEBNDSHIZITEI 2a— 1A TP bDBRIETEZ T,

LRI 25 L E—DERDP LEBDEY 2 — UPMERTE 20T, 25 DOBEITZ B L%
o TIEREINEES 2 —MIIEZ FH A,

PyObject* PyState_FindModule ( PyModuleDef *def)
Return value: Borrowed reference. MIIEDA Y X TV R D def oAb a—N ATV
FERLET, TOXY vy ROFHESGML LT, #id > T PyState_AddModule() TA VX TV XD
state ICEYV 2= ATV =7 PREMHELTEL e ZERLET, MEFT2EY 2a—A TV =7 b
DEMAD S0 B L EHEANCTA ¥ & T) X0 state I[HRE XN TWRWIEEEIE, NULL 2K L £73,

int PyState_AddModule (PyObject *module, PyModuleDef *def)
BIBUCE SN EY 2 — A TV 7 b, A YR TY XD state ITHAE L $F, ZOMBE[HS 2
T PyState_FindModule() DPHEI a— VATV 27 M7 7R RATED LR D FT,

—BFETI L2 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
for implementing alternative import mechanisms (either by calling it directly, or by referring to

its implementation for details of the required state updates).
PR LMNE GIL 28153 2 05035 D £5

AL 7H 0 %2, KBLES -1 ZIRLET,

N—a ¥ 3.3 TBE.

int PyState_RemoveModule ( PyModuleDef *def)
def DOELNIZEY 2 —NFATI 2V Ve A VR TY X state 2HHIRLET, BBILES 0%, &
MLz -1 ZRLET,

FEOH LANG GIL 2S5 2 0 E 03 H D £5

N—ar 3.3 TEM.

8.6.3 1T7L—2AT2x ¥ |k (iterator object)

Python TR -HEEOA 7L 247V =227 b 2RELTVWEST, —DHB Y- XA 7L —XT,
__getitem__ () XAV vy FEHR- P I I3EBEDOS—Fr Y AZWMHITVETST, ZOHEMEIH LATREA 7Y =
27 bt Y FAUE (sentinel value) 2V, ¥ —F7 Y ANDOERZ L IO LATREA 7Y = 7 R IFUH
LT, ey F PR ENT & SR 2T LET,

PyTypeObject PySeqlter_Type
PySeqIter_New() %, #AHRAAT —5 ¥ ZHNTH LT 1 5IBIEKOMAAABEE iter O ZMFUHL
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e FIDREIND, ATLV—XFA T2 bVORATY 27 FTT,

int PySeqIter_Check(op)
op DHIH PySeqlter_Type HDGEICHZIRL 5, ZORBIIHICHEIIL 5,

PyObject* PySeqIlter_New(PyObject *seq)
Return value: New reference. —fRINIZS —7 Y AF TV 227 b seq RS54 TL—RERLET,
RIBWHEZ, > — 7 ¥ ADUNTFIEERIEOBRIC IndexError IR L7z 2R TLE T,

PyTypeObject PyCallIter_Type
PyCallIter_New() R, fHAAABE iter() @ 2 5IBIEXDBETA TL -2 AT =7 FORA T
‘/17 ]\VC‘;—O

int PyCallIter_Check(op)
op DD PyCalllter Type MDLGHEICELRLET, ZOBBUIFEICHIIL £3,

PyObject* PyCallIter_New(PyObject *callable, PyObject *sentinel)
Return value: New reference. #7274 71V —XERLET, WIID/8T XX callable 135187% LT
MO8 % Python OFFUCH LATEELX 79 = 7 bR BRATHODLFEWVWERA; callable F. WUHZH
BRI RORBUIHRF 79 = 7 MRS RITFUIR D TR A, EREINTA 7L —&I3, callable
B sentinel IZFHE L WEZIRT & RIGUEZHET L ET,

8.6.4 TRXUVTFAATZ T I (descriptor object)

7P FRZ YT L (descriptor)” 1d, B2 AT 27 POV OrDREMEICOVWTEARLATY =2 M T,
TARAIZVTEF 727 MIBA T =27 FOHENCDHD £5,

PyTypeObject PyProperty_Type
HARAABT A Y ) FRBDIA 7 227 +TF,

PyObject* PyDescr_NewGetSet (PyTypecObject *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 ( Py TypeObject *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)
TARAIVTRATI =27 b descr BT —RBHDTRAZ ) FROGEICEEE, XYy FTRAZ VS
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ROGEWIIMBEIRLUET, deser TRV TEATI 27 P TRIFINERD A, =257 —F = v
TV ER A,

PyObject* PyWrapper_New(PyObject * PyObject *)

Return value: New reference.

8.6.5 XM XFATZ TV k (slice object)

PyTypeObject PySlice_Type
AFGARF TS 27 bOBRIF 7Y 27 b TY, ZAUE, Python LA ¥iZBIF 5 slice LRILA 7Y =
7 F T,

int PySlice_Check (PyObject *ob)
0b WAFGARZXT T 27 bOBEWTEHEZIRLET; ob I3 NULL TH-o TIRD EX¥A, ZOBBITE
WL 9

PyObject* PySlice_New(PyObject *start, PyObject *stop, PyObject *step)
Return value: New reference. 18E LTI SFT2RATARF TS 27 v RIBLET, 87 XX
start, stop, B step ZAFARF T 27 VB 2REELDOBELE LTHWSRAES, ThSDfH
FWVWE D NULL ICTE, WS d 2{HIZIE None 2MEbNE T, HikikA 7= r27mr—>ay
TERWEEICIE NULL 2K L 5,

int PySlice_GetIndices(PyObject  *slice, Py ssize_t  length, Py ssize t  *start,

Py__ssize_t *stop, Py_ssize_t *step)
ATGARFTI 2T b slice \2BF 3 start, stop, BE U step DA VT 7 AMEZBRELET, 2O X

=V ADEZ % length EIREL E T, length KD SKRERA VT I/ RCRZ LT — LTHW
E

BHDE ZITF 0 %2, 7 -0 AN ELY PEFIC -1 ZRLET (EL. feEA VT2 R
DWT N —DD None TIFRL ., DOBYICEMTE R o GEZREET, ZOHA, -1 2K
LThszty FLET),

BZLL, DRIEZZZOBBEHENLLBRWTL x5,
N—=Tar 3.2 TEHE: AN, slice 513 DANI PySlicelbject* TL 7,

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)
PySlice_GetIndices () DEFZREE T, slice \IZBIF 3. start, stop BEU step DA ¥ F 27 AHE

PR LES, =T Y ADREE%Z length . A7 A4 ADEE % slicelength ITHHL £ 3, HHRHND
AT RAZEEDATA R —HLEAETZ )y TENET,

BHADEZWIF 02, T7—DeERZEHNEELY FLT -1 ZIBLET,

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
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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
}
slicelength = PySlice_AdjustIndices(length, &start, &stop, step);

N—=Ta v 3.2 TEHE: MHENE. slice 51 DBE PySliceObject* T L7z,

N— 3 ¥ 3.6.1 TZHE: 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 TIFHERE: 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
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—¥ a3 ¥ 3.6.1 THE.
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.
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8.6.6 Ellipsis #7717 k

PyObject *Py_Ellipsis
Python 1851} % Ellipsis A 7Y 27 b T3, ZOXA TV MEIX Yy FeRbERA, ZRAIY
YEFDORETIE, MDA TP =7 b ARSI BEDDH D £F, Py_None DEHIZ, Thdb v I
FoATI 2T FTT,

8.6.7 memoryview 77V b

memoryview A7 NI MDA T2 FPEFRU LD IR S Python #7922 D2 L7 C &
ELANVD Ny T7DA V=T =X T,

PyObject *PyMemoryView_FromObject (PyObject *obj)
Return value: New reference. Xy 7 74 Y X —7 2 — AT 25472 =7 + 5 5 memoryview
AT P ERLET, L obf BEZIAAARERANY 77 DT AR— et R—-FT 3725,
Z @ memoryview 7Y =7 MIFAZEEFEETT, £ TRINEHBLDOAKCKR S, TF7 R
— X =D H LDV THAE XA KD £5,

PyObject *PyMemoryView_FromMemory (char *mem, Py ssize t size, int flags)
Return value: New reference. mem ZBELFD Ny 7 7 ¥ LT memoryview % 7Y = 7 b Z{ER L £
3, flags 1% PyBUF_READ % PyBUF_WRITE O &% 502K D £3,

N— g v 3.3 TEM.

PyObject *PyMemoryView_FromBuffer (Py buffer *view)
Return value: New reference. view £ L THZbNTNy 7 7 #iE% 5 v 73 % memoryview £ 7
P MERERLET, HREZ L Ny 7 7 AFIZIE. PyMemoryView FromMemory () DIE D HIEE
FLWVWTT,

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
Return value: New reference. buffer 4 ¥ X =7 2z —RAZERELTWVWHA 727 bd o (C »
'F'ortran @ order T) &L XEVF ¥ > 7D memoryview 73 =27 bREDEF, XEV
L TV AHE, memoryview 7 7Y MITTOXEVESRBLET, 2L DOEGEE. XEY
Fa ¥ —&H T, memoryview 7Y =7 MIFT LW bytes #7027 b 2SR ET,

int PyMemoryView_Check (PyObject *obj)
obj 3 memoryview A 7Y =7 FOBEWCEHEZRLE T, BED YL Z A, memoryview DY 77 5 R
DIESIFRFAI SN TV ER A, ZOBBIEEICHRINL 27

Py_ buffer *PyMemoryView_GET_BUFFER (PyObject *muview)
EXLEINTNY 77 —D memoryview DT T A RX—F A=, KA VR —FEBLET, muiew
¥ memoryview 4 YA X YA TRIFNUIKRD F¥A; 2O 703l e F v 7 LRWVWOTHATTH
FryZ LRINIRST, TNER2L 779252800 HD EF,

Py_buffer *PyMemoryView_GET_BASE(PyObject *muiew)
memoryview # ZZ7 AR =L TWVWEF TP 7 PADKA VR %KL E T, memoryview 23
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PyMemoryView_ FromMemory() A PyMemoryView_FromBuffer() ®E¥H L TIER SN T WY
. NULL 23R L £ 35

8.6.8 B/FEWATT U b+

Python & §§88R 8 —fk+ 7> = 7 b (first-class object) £ LTHR— b+ LET, HSWEEEEELT S
THHEOBEROA TV 27 MUDRH D T, B3BEMRZRA 7Y 22 T, BLRBAVIFLOF TV
7 M UTAIBERIRD e e LTRES A 7Y = 7 M T,

int PyWeakref_Check(ob)

Return true if ob is either a reference or proxy object. This function always succeeds.

int PyWeakref_CheckRef (ob)

Return true if ob is a reference object. This function always succeeds.

int PyWeakref_CheckProxy (ob)

Return true if ob is a proxy object. This function always succeeds.

PyObject* PyWeakref_NewRef (PyObject *ob, PyObject *callback)

Return value: New reference. ob WX 3 25 BBA 7Y =7 b 2RLE T, ZOBEBIIHEICH RS
MEZRLE I, BT LIFLA T2 P 2lfaRiLEH D A, BIFOBRA 7Y = 7 P25k
ENBZedHDET, H_DRF XX callback FHFVOH UATREA 7Y =27 T, ob BH—RYaL
7 a Yy INEBIGEME D £37; callback 13FSBA TS =27 FEEER—D T X XL LT
ZATED £3, callback 13 None ® NULL ICLTHDPFEWVER A, 0b BFHBWTERVWA TV =27 1D
BaRe. callback HWEUMH LATREA 7Y = 7 b, None . NULL DWW T ZRWIHEE, NULL %R

T TypeError ZiXH L ¥,

PyObject* PyWeakref_NewProxy (PyObject *ob, PyObject *callback)

Return value: New reference. ob W3 252 Ia x> A7V 27 M2 BLET, ZOBIIHEIC
WM RBRERLUETD, DI LI A T2 VBB RAEEH D FHA, BIFEO T uF > 47
Dz MBBREINBZZ DN ET, BF_DNT XX callback W FFOH URIGEA 7P =7 T, ob B3
H=_RTavLryaryEINLBGBERZZITIWD £3, callback 3FHFHRA 7Y =7 PEEEZHE—D R
FIREXE LTI £3, callback 1% None < NULL XL T EWVWERA, ob BB TE LR A
7Yz FOBERR. callback IWERH LRIEEA 7' = 7 1+ None . NULL DW3 LT HRWIGEIL,
NULL %38 LT TypeError %X L ¥ 3,

PyObject* PyWeakref_GetObject (PyObject *ref)
Return value: Borrowed reference. 55888 ref BB LTV F 7Y/ M ERLET, WA T
Jxl T TR L TOWRWEA, Py_None ZIRL £73,

AR ZoBBIIZREA TV b0 BEOYOER ZRLET, 20RO, 20FTY =2 +EF]
HALTWAMZEDOA 7Y =27 PRI NIZNZ e o TWBGEEIRE. #IC Py_INCREF() %W
CHFNETT,

PyObject* PyWeakref_GET_OBJECT (PyObject *ref)
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Return value: Borrowed reference. PylWeakref GetObject () WZEITWE T, v/ aTHEINT
WT, T7—F v Z7Z2ITVEEA,

8.6.9 h7EIL

using-capsules LT DX 7Y = 7 b &{# 5 HIEIZDOWTIX using-capsules 2SR L TL 72X W,

N— g v 3.1 TEM.

PyCapsule

Z®D PyObject DY 724 FF, EEDEZELL. CHIREY 2 —5 5 Python 2 — FE2FEHL T
fho C FFEDa— FIZEEDOHEE (void* KA VXD T) BILELHZ L 2ICEHATY., 3 E
Va—NTEREINTVWS C SFBEBOERA 2%, DT 2 —LIZELTZ I HMUHE 2
FO XTIk MEbNET, ZAUTKD, BICe—-FEIN2EY 2—1DFD C APL ITEH
@ import EEEELTC7 7R TR DN TEET,

PyCapsule_Destructor

BT FTETFTR NS ZRa— Ny 2B XD LS ICERINET:

typedef void (*PyCapsule_Destructor) (PyObject *);

PyCapsule_ Destructor 2 —/1 Ny 7 QEIEIZOWTIX PyCapsule_New() B LTL 12X W0,

int PyCapsule_CheckExact (PyObject *p)

518D PyCapsule DFHFICELRLET, ZOBEBUIFEICHKINL 3,

PyObject* PyCapsule_New(void *pointer, const char *name, PyCapsule_Destructor destructor)

Return value: New reference. pointer %Zi&# 3 % PyCapsule Z1E L 5, pointer 51%Z NULL
THoTERD FHA

L LUGE. BINEFRELTNULL 2 RLE T,

name CFHNE NULL 2, A7 C STFHINDARA > X TH, NULL THWEE, ZOXFINID7% <
EB DTN IDRAEGETIHEDNDD 5, (destructor D TIRINT 2 Z LIFFFAISNTVET)

destructor 75 NULL TEWEE, H 7R ADBHIRINZ L 200 L 258 L THRUHER
N

ZDOHTENBED 2a—LDEMNLE LTREZINSEE. name 13 modulename.attributename ¥ 15
EENBIRETT, 29558, MDES 2—ANEDH FEIN%E PyCapsule_Import() TA ¥KR—
FEBZENTEET,

void* PyCapsule_GetPointer (PyObject *capsule, const char *name)

A T MRFENT WS pointer ZERD L £3, KL 7255136928 E LT NULL 2R L £3,

name BIEUE D T VIRIF SN TV A HHT & EEIC—R L RFAUIR D 8 A, b L 7N
XN T3 name 25 NULL 72 5, Z DD name 5158 HF U { NULL TRIFIUIR D £8 A, Python
¥ C BRED stremp() %2> TZ D name ZHIEKL 3,
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PyCapsule__Destructor PyCapsule_GetDestructor (PyObject *capsule)
BT CNVIREFESN TV RBIEDT A7 7 2 2B L £5, KRLEGA, HlSeR0E LT NULL 2K
LEd,

AT RVENULL 27 AP 7R LTHOIENTEET, o T, RDED NULL Az F — %25
L TCRWATREMED S D £5, PyCapsule_IsValid() % PyErr_Occurred() ZFIH L CHEFZEL T
éL\O

void* PyCapsule_GetContext (PyObject *capsule)
AT ENMRFEENTOVERHED T Y T F A b (context) IR L E T, KMLGE. HISNERELT
NULL 23R L %7,

AT RVENULL 22 7F AP LTHOIENTEET, o T, RDED NULL Az J — %25
LTCRWATREMD S D %3, PyCapsule_IsValid() B> PyErr_Occurred() ZHH L CHEFEL T2
éL\O

const char* PyCapsule_GetName ( PyObject *capsule)
A TR VRIFES N TN B BHED name 2R L 5, KL 7856, flst23E LT NULL 2B L £9,

71 72 VIE NULL % name & LTHROZEMNTEXT, iE-o T, KDED NULL L5 —Z{EL TRV
AJBEMED D D £F, PyCapsule_IsValid() 2 PyErr_Occurred() ZFH LU THEREL TLZ&E W,

void* PyCapsule_Import (const char *

B2 NDHTEVEEDPS CFHTI 27 PADKRA VX% A VK= bLET, name 51513 %

JEED5E2% % module.attribute O X5 IHHE L ATNERD FHA. I 7N ENT
W3 name 3 DOXFINIIEMIC R LR TUERD FHA. no block WEDOKE, £ a—%
(PyImport_ImportModuleNoBlock() ZffioT) 7v v ZHFITA ¥ R—bLET, no_block 23MED
R, EY 2 —Wd (PyImport_ImportModule() ZfHioT) BEDHETA Y R—-FENET,

name, int no__block)

BIWLUGE. A7 vORE R4 2IRLET, KBLESEE, BN E2EEL T NULL 2i8L
%9,

int PyCapsule_IsValid(PyObject *capsule, const char *name)
capsule BENEH TN THEZNPEI P2 F v 7 LET, B capsule 1. IF NULL T,
PyCapsule_CheckEzact () % 8A L., I NULL B4 Y X EZEHL TV T, WED name 5355
name £ % v F LE T, (name OHISFIZOWTIE PyCapsule_GetPointer() % BI&)

SWHAZ 5 . PyCapsule_IsValid() DEZRTHE. £TO7 7t v ¥ (PyCapsule_Get() ThA
E52TORR) BERINT 2 Z e PRAEENET,

F 7P 27 FHERT name B v F LESHEICIE 0 2, ZhLHOEEIZ 0 BIRL T, ZOREK
WML /A

int PyCapsule_SetContext (PyObject *capsule, void *context)
capsule AERD A > T F X b RA > R% contert WCRRHELE T,

I L7=6 0 &2, KREBMLZSH2R0ELTIE 0 ZIBL 5,

int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule Destructor destructor)
capsule WEBD TR & 7 7 2% destructor I[CRELE T,
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BIIL75 0 &2, RML 7R84 ZRELTIE 0 ZIRL T,

int PyCapsule_SetName (PyObject *capsule, const char *name)
capsule NERD name % name IZEE L ET o name 233E NULL D & =, Z3UX capsule &I D dREWVWHE
MEROMBENDH D T, b LT TIC capsule IZIE NULL @ name DRIFESNTWIBE, ZUaHt
TAMIIITONEE A,

RIIL75 0 20 RML7=BIAZRELTIE O ZIRLET,

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
capsule WEBD KR A > X% pointer WCFE L E T pointer 1 NULL TH - TIFR D EFXA,

BIL7s 0 &2, RL7=6HIAZRELTIE 0 ZIRLET,

8.6.10 oz RL—RATxU

VAL —=EF 7Yz ME Python BV 208 — XA T L —XZ2EETIDIMoTNELF TP bT
Fo Vx A —&XF TV MIEH., PyGen_New() X PyGen_NewWithQuallName () OHRIVIZFENH LT
372 <, fH% yield $2FDA 7L —Ya MITEDEREhE T,

PyGenObject
VAL —=RATV =z ML TWS C MERTT,

PyTypeObject PyGen_Type
VAL —=RATT =7 MITHIBT 3A T =27 P T,

int PyGen_Check ( PyObject *ob)
b WY 2 AV —RFATI 2V PDOEHICEZIERE S, 0b l& NULL TH-oTIFRD FEA, ZOFEEZ
WL ET,

int PyGen_CheckExact ( PyObject *ob)
ob 3 PyGen_Type DHFAHICERIKLE T, 0 lE NULL TH-oTERD THA. TOBEIIHEICHINL
9,

PyObject* PyGen_New ( PyFrameQObject *frame)
Return value: New reference. frame 773 =7 MZHESWTH LRI 21 L —2F TP 27 b2l
BMLUTRLES, ZOBBUX frame NOZREBEAE T, 51805 NULL TH-> TUIR D FHA,

PyObject* PyGen_NewWithQualName ( PyFrameObject *frame, PyObject *name, PyObject *qual-

name)
Return value: New reference. frame A 73 = 7 "ol 22V —X ATV =7 &KL,

__name__ ¥ __qualname__ % name ¥ qualname \ZFELTRLET, ZOBEIE frame ~NDSHR
BIRAET, frame 5IHUX NULL TH o TiERD FH A,
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8.6.11 JIL—F>AT>xo+

N—a ¥ 3.5 TE.
AN—=F A TI 27 MI async F—T— F2fio TERLBEKIET ATV =27 P TT,

PyCoroObject
AN—F T FTI 2T b DIDD C MG,

PyTypeObject PyCoro_Type
AN—F I Tl MIHIETEA T =7 b,

int PyCoro_CheckExact (PyObject *ob)
ob 73 PyCoro_Type DHFAHICERIKELE T, ob 1E NULL TH o TEIRD A T OBEEIIH I
LET,

PyObject* PyCoro_New(PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame A 73 =7 b ofilval—Fr 7Yz bRERL T,
__name__ ¥ __qualname__ % name ¥ qualname \ZFE L TRLE3, ZOBEIE frame ~DBHR
PENET, frame 5150 NULL TH - TlIR D ¥ A,

8.6.12 OVTFAMEHATI I+

FR: N—Y 3> 371 TEHE: Python 3.7.1 TE2ETDaY7FAMEHD C API O ¥ 7% F v 13,
PyContext, PyContextVar, PyContextToken DD DI PyObject RA ¥ & %5 K51 BE Shil
720 BRI

/7 in 3.7.0:
PyContext *PyContext_New(void);

// an 3.7.1+:
PyObject *PyContext_New(void);

FE bpo-34762 ZHBHRLTL 720,

N—a v 3.7 TEM.
Z DOHITIE. contextvars EY 2 — LD C API OFICOWTEHHL £3°,

PyContext
contextvars.Context A 7Y 7 F2EREHT 27200 C HiEik,

PyContextVar
contextvars.ContextVar A 7Y =7 FEREHT 2700 C &K,

PyContextToken
contextvars.Token 4 7P x 7 MR T 27200 C HiEAk,
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PyTypeObject PyContext_Type
AVTHFANERBT AT b,

PyTypeObject PyContextVar_Type
AVTHRRANER AERBT 8L 727 b,

PyTypeObject PyContextToken_Type
AVTFAMER = BeRBT2MA T2 b,

BMFzyr<rn:

int PyContext_CheckExact (PyObject *0)
o B3 PyContext_Type DBHICEZIRLET, 0 ld NULL THo TIERD F¥A, Z DBEEIIFITHK
MWL,

int PyContextVar_CheckExact (PyObject *0)
o B3 PyContextVar_ Type DHAEICEZIELE T, 013 NULL THo TR D FHA, ZOBIBIIHEIC
BRHLES,

int PyContextToken_CheckExact (PyObject *0)
o 3 PyConteztToken_Type DJIEIWCEHZIRLE T, 0 lE NULL TH-oTER D FHA. ZOBEEITHE
WL E3,

AVTFFANATI 27 PRI IS B

PyObject *PyContext_New (void)
Return value: New reference. HiLWZED AV T XA MNA TV 27 b RELE T, =7 -2 E 7
Al NULL 23R L 3,

PyObject *PyContext_Copy (PyObject *ctx)
Return value: New reference. JEX 7z ctz AV THFRAMAT O =27 POEVWIV—2ERL T,
I 7D ESEIX NULL 2R L £5,

PyObject *PyContext_CopyCurrent (void)
Return value: New reference. MITED AV T HF A ATV 27 ORIV —ZERK L ET, =7 —
DX 723551 NULL 238 L £3

int PyContext_Enter (PyObject *ctr)
ctr ZBAEDAL Y FOBEDA Y TF A MIHRELE T, BIILES 0 2, KBLES -1 ZEL
9,

int PyContext_Exit (PyObject *ctx)
ctt AT FANEMMIL, 1 DRIOaYTFAMEREDZAL Yy ROBRED Y FF 2 MEILL
E3, MUIL7H 0%, KL -1 ZIRLET,

a VT F R NEROBEEL:

PyObject *PyContextVar_New(const char *name, PyObject *def)
Return value: New reference. #1 L\ “ContextVar“t 7Y =7 b2 X LWL E T, name 518UEA
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HEEL TNy ZOENTHEDNE T, def 5183 a7 XX MNVEROT 7 + )V MEZRIEEST 25, 7
7 AV FIRNEEE “NULLY T, L7 - E 5813, BIE “NULL“Z2: R L $7,

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)
AVTEFRMNEROBEEERELE T, EHICZ 7 —PREELIGEIE -1 2, BEXREMND» - TS BfTh
LRATHII —DPEERDP-HAIT 0 ZIRLET,

IV T FANERDBRMAD» 21258, value 3TN EIFTRA Y RICK->TWET, aY7FAMEK
DR S BhoT HEIX. value BMIETHDEFRD LS IR ->TVET:

o (NULL TZIFHUI) default _value
o (NULL TRIFAUIX) var DT 7 L MHA
e NULL
“NULL“ZFRRIFIX. ZoBBIEH LWSREZIRL X5,

PyObject *PyContextVar_Set (PyObject *var, PyObject *value)
Return value: New reference. BIEDQ 2 > T F A MZBWT var D% value Iy PLET, ZTOD
EEIZEZH LV =T FA TP T b, T =PRI ->75E1F “NULL“ER L %3,

int PyContextVar_Reset (PyObject *var, PyObject *token)
var AT FANERDIREZ Yy L. token %R L7z PyConteztVar_Set () DI ZEIDIR
BICRLES, ZOBBUIIILES 0. RRL7S -1 ZIRLET,

8.6.13 DateTime #7>x 7 k

datetime £V 2 — LTk, BARHNA 7Y =27 bRRAIA 7Y = 7 b 2REHEL TV E T, LUTIIRTHEEK
PSS HBEICE. HOPUDANY X T 7 4 )L datetime.h % — R include L (Python.h 2D 7 7 A )L
% include L ¥¥A). PyDateTime_IMPORT ¥ 7 B %, #EIXEY 2 —LAIHILBIR D &, EE L TEH B
BHHET, ZOXZuiETo~ 7 v Tlibi 2 EVER PyDateTimeAPI 12 C HEERADRAL ¥ X% A
NnxJ,

UTC YN bMIZT7 78RS BRDD~ I A:

PyObject* PyDateTime_TimeZone_UTC
UTC ZA4 LYV —ITHET 2> 70 2B LET, ZHUZ datetime.timezon.utc R LCA T
:\/\\ T 7 ]\ VG?O

N—=a ¥ 3.7 TEM.
BMFzyr<rn:

int PyDate_Check (PyObject *ob)
Return true if ob is of type PyDateTime_DateType or a subtype of PyDateTime_DateType. o0b

must not be NULL. This function always succeeds.

int PyDate_CheckExact (PyObject *ob)
ob 73 PyDateTime_DateType DHEICHZIEL $3, 0b 1& NULL THo TR D FHA. DB
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I L ET,

int PyDateTime_Check ( PyObject *ob)
ob 73 PyDateTime_DateTimeType %% PyDateTime_DateTimeType DV 744 DA 7Y =7 b
DEEWCEZRLET; ob 1 NULL THoTiIRk D FHA, ZOBBITEICHTILET,

int PyDateTime_CheckExact (PyObject *ob)
ob % PyDateTime_DateTimeType DHEIWCEZIEL £7, 0b I NULL THo TIRD FHA., 2D
BIBUIH TN L 5,

int PyTime_Check (PyObject *o0b)
ob 73 PyDateTime_TimeType 7> PyDateTime_TimeType DV 7 X4 7D 4 7P =27 FDFEI
HZRLET; 0b 1& NULL THo TR D FH¥A. ZOBBRBEICHRILET,

int PyTime_CheckExact (PyObject *ob)
ob 73 PyDateTime_TimeType DHAICEZIEL $9, 0b 1d NULL THoTIERD FH A, OB
IR L £7,

int PyDelta_Check (PyObject *ob)
ob 73 PyDateTime_DeltaType %!7> PyDateTime _DeltaType BIDH¥ 7 XA FDA T =227 FDHFE
WHZPRELET; ob X NULL THo TR D FHA, TOBEBIEEICHRINIL T,

int PyDelta_CheckExact (PyObject *ob)
ob 7% PyDateTime_DeltaType DEICEZIEL £3, 0b & NULL TH o Tid D FHA. Z DR
FHIZHRIIL 5,

int PyTZInfo_Check(PyObject *ob)
ob 7% PyDateTime_TZInfoType %2> PyDateTime_TZInfoType HDH 7 X A4 FDA TP =27 + D
BWEHZPRLET; ob I NULL THoTldhk D A, ZOBEIIEICHILET,

int PyTZInfo_CheckExact (PyObject *ob)
ob % PyDateTime_TZInfoType DG EICEHZIK L £ 3, 0ob l& NULL THo TIdRD FEA, ZDFH
BT L x5,

MTREA7o =27 v 2T 270070 TS

PyObject* PyDate_FromDate (int year, int month, int day)
Return value: New reference. 8 L7z, A. H® datetime.date 7 7Y =7 FZIRL ET,

PyObject* PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute,

int second, int usecond)
Return value: New reference. $8E€ L74F. H. H. K. 77, B, ¥4 7 0f D datetime.datetime

AT =7 PRIRLET,

PyObject* PyDateTime_FromDateAndTimeAndFold(int year, int month, int day, int hour,

int minute, int second, int usecond, int fold)
Return value: New reference. &€ S N7, A, H. W 700 B, 4 7 a®). fold @ datetime.

datetime A7V =27 FERLE T,

N— a» 3.6 TEM.
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PyObject* PyTime_FromTime (int hour, int minute, int second, int usecond)
Return value: New reference. &€ EN7hi, 77, ¥, ¥4 70D datetime.time A7V =7 M %
BLET,

PyObject* PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)
Return value: New reference. Y8E I NI=E, 7. ), <=4 7 af), fold @ datetime.time 7T =«
7 FERLET,

N—3a v 3.6 TEM.

PyObject* PyDelta_FromDSU(int days, int seconds, int useconds)
Return value: New reference. 8 € EN7/=H, B, ¥4 7 ofD datetime.timedelta A 7P =2 b
ZRLET, ¥4 70 datetime.timedelta * 7V =7 P TERIN TV SHPIZAS X5
WIEREZITVE T,

PyObject* PyTimeZone_From0ffset (PyDateTime DeltaType* offset)
Return value: New reference. offset 5IEUTHRE LZFEEA 7ty bEFFD, ARIDR L datetime.
timezone 7Y =7 bEIRLET,

N— a v 3.7 TEN.

PyObject* PyTimeZone_FromOffsetAndName (PyDateTime DeltaType* offset, PyUni-

code* name)

Return value: New reference. offset™ 3| TIRELBEEDA 7Y . Fname DX A LY -2 %
Z¥fD datetime.timezone A 7Y 7 M ERIRLE T,

N—Y a ¥ 3.7 TENM.

DTo~wZrnuiddate 775227 v 567 4 =V FMEZRDHIT DD DTT, 518 PyDateTime_Date
F723Z20% 727 5 X (il 21X PyDateTime_DateTime) D £ ¥ XX ¥ ATRIFIUIKD £ A, 5/8% NULL
WLTERHT, BFzy 73 TVERA:

int PyDateTime_GET_YEAR(PyDateTime_Date *0)
FREOBMTELET,

int PyDateTime_GET_MONTH(PyDateTime_Date *o)
A%z 1556 12 OO TEL £,

int PyDateTime_GET_DAY (PyDateTime_Date *o0)
Hz 126 31 OMOEKTEL %9,

UTo=27ulid datetime 73 =27 b6 7 4 =LV FEZWMDOMT DD DTT, 58I
PyDateTime_DateTime F /I 2DV 77 7 ADA VAR Y A TRHRIFINIRD £ A, 5/8% NULL 2L
TiERe3, BF oy 73 fT0ERA:

int PyDateTime_DATE_GET_HOUR (PyDateTime_ DateTime *o0)
Kz 0 225 23 OFDETEL 7,

int PyDateTime_DATE_GET_MINUTE(PyDateTime_DateTime *o0)
3% 095 59 ORI TREL %7,
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int PyDateTime_DATE_GET_SECOND (PyDateTime_DateTime *o)
Bz 0256 59 OMOEBTEL %,

int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_ DateTime *o0)
<A 7uf%E 025 999999 ORI TIRL 3,

int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *o0)
Return the fold, as an int from 0 through 1.

N—Ya ¥ 3.6 TENM.

UTo=27nid time #7322 v 067 4 — A MAEZID HT7DDHDTT, 58U PyDateTime_Time
FRBEOY T I IADA VAR ATRIFIUIRD £8 A, 518% NULL XL TR 6T, MF = v 71317
WEHA:

int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *o0)
Kz 0225 23 OHOBKTELET,

int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *o0)
3% 025 59 ORI TRL %7,

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *0)
Bz 0256 59 OMOEHTRELET,

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime Time *0)
~A47uE 025 999999 ORIOEEMTIRL 3.

int PyDateTime_TIME_GET_FOLD (PyDateTime Time *o0)
Return the fold, as an int from 0 through 1.

N— ar 3.6 TEM.

DFo~27mlZ time delta F 79 2272 v 267 4 — L FEELEDETEZDDHDTT, 58I
PyDateTime Delta M ZDH¥ 77 5 ADA Y AR Y ATRIFNIRD XA, 518% NULL I L Tid7%
53, BF v 73TV ERA:

int PyDateTime_DELTA_GET_DAYS(PyDateTime_Delta *0)
HE% -999999999 70 & 999999999 D DEE TR L F3,

N—a ¥ 3.3 TEM.

int PyDateTime_DELTA_GET_SECONDS (PyDateTime_ Delta *o0)
¥R 0 25 86399 DRIDEEITIRL 3,

N—a v 3.3 TE.

int PyDateTime_DELTA_GET_MICROSECONDS (PyDateTime_ Delta *o0)
~A7uf%E 025 999999 ORI TRL 3,

N—3 g v 3.3 TEM.

MUTh~27nid DB APl #5532 FTO@EEHTY:

182 % 8E BRATI U I (concrete object) LY
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PyObject* PyDateTime_FromTimestamp(PyObject *args)
Return value: New reference. dateitme.datetime.fromtimestamp() I3 DITHE L /258 % 7
IV HHi727% datetime.datetime A 7Y =7 P EAERL TGRLE T,

PyObject* PyDate_FromTimestamp (PyObject *args)
Return value: New reference. dateitme.date.fromtimestamp() IZIET DI L2518 KX Fh s
#7272 datetime.date A 7Y = 7 P EER L TRLE T,

8.6.14 B> hDHDOATI Uk

Various built-in types for type hinting are provided. Only GenericAlias is exposed to C.

PyObject* Py_GenericAlias (PyObject *origin, PyObject *args)
Create a GenericAlias object. Equivalent to calling the Python class types.GenericAlias. The
ortgin and args arguments set the GenericAlias’s __origin__ and __args__ attributes respec-
tively. origin should be a PyTypeObject*, and args can be a PyTupleObject* or any PyObjectx*.
If args passed is not a tuple, a 1-tuple is automatically constructed and __args__ is set to (args,).
Minimal checking is done for the arguments, so the function will succeed even if origin is not a

type. The GenericAlias’s __parameters__ attribute is constructed lazily from __args__. On

failure, an exception is raised and NULL is returned.

TFEIEROME Y = 2 v 7123 26T F,

static PyMethodDef my_obj_methods[] = {
// Other methods.

{"__class_getitem__", (PyCFunction)Py_GenericAlias, METH_O|METH_CLASS, "See PEP 585"}

BE:
T—RETNAY v R __class_getitem__Q) ,
N—Ta v 3.9 TEM.

PyTypeObject Py_GenericAliasType
Py_GenericAlias () ITEDIEENS CDEA 7Y =2 +TF, Python @ types.GenericAlias &
A%

N— ar 3.9 TEM.

8.6. ZoDATZ U+ 183






NINE

#EBt (INITIALIZATION). #7KLI2 (FINALIZATION). XL v K

Python #IEALRRE B L T E W,

9.1 Python #IEA{LLLEI
Python 23®AEFNT WS 7 7V & — a Tl D Python/C APT BI¥UE {5 #iiC Py_Initialize()
BB MR T AUR D /A, ZHIEFISE LT W00 ofEE JO0-NILGBREEHR DD £7,
ROBIENZ Python OFIHHLOHIT B Z2IFFOHIE X3
o ARERSEL:
— 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()

185
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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()

° )‘%U?Dbﬂ‘"ﬁ

PyMem_RawMalloc()
— PyMem_RawRealloc()

— PyMem_RawCalloc ()

PyMem_RawFree()

AR ROBEEIE Py_Initialize() X DHENC BMUYHIARE TEHD FHA : Py_EncodelLocale(),
Py_GetPath(), Py GetPrefiz(), Py_GetEzecPrefiz(), Py_GetProgramFullPath(),
Py_GetPythonHome (), Py_GetProgramName (), PyEval_InitThreads () .

9.2 JO—NILREREEH
Python 121%. #&c RIEEESRLA 7> a U 2HHT 2 70— N BRBEDDDERD DY ET, T 741V T
F D75 7F avr R4 VAT ay THIEIRNE S,

AT arvTII7 Dy FEND L, 77 7DMEIEEDL T a vty P INEREUCRD 3, Fl 2,
-b Tl& Py_BytesWarningFlag A% 1 IZE X, -bb Tld Py_BytesWarningFlag 7% 2 WICFKEINE T,

int Py_BytesWarningFlag
bytes ¥7:13 bytearray % str LI L7HE. £ bytes % int LB LGB ICES 23
AXEET, 2 LEDEEZFREL TV EIHEIE. T —2RESITET,

b A a v THRELET,

int Py_DebugFlag
N=P—DF Ny FHNZHEMILET, (EMREHTT, ar M AF T a VIREFELET),

-d #+ 7’3 3 > ¢ PYTHONDEBUG BRIBEZTHREL F7,

186 % 9 & #IHAML (initialization). #&7THIHE (finalization). XL v F
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int Py_DontWriteBytecodeFlag
JEX HICRE L2 E. Python 13V —RAEY 2 — DA VK- FREIC .pyc 7 7 4 LOIERE A

A,

-B #+ 7’3 3 > ¢ PYTHONDONTWRITEBYTECODE BRISZHTCHREL 9,

int Py_FrozenFlag
Py_GetPath() O TEY 2 —URBARZAZEIDHL TVWE L EDT T — Ry =Y ZMHIL 75,

_freeze_importlib B 25 ALY frozemmain v J AMBERT 2IENF T 7 TF,

int Py_HashRandomizationFlag
PYTHONHASHSEED BRSEARAZE TR W TINCRE SNIFEIT, 1 BRESNE T,

72 7 ¥a Th\WEE, PYTHONHASHSEED BRIEAZHK ZHiAS — 7Ly by > ay— REHEL
*9,

int Py_IgnoreEnvironmentFlag
2T PYTHON* BRIFZAEZ A L £ 3, 21X, PYTHONPATH X PYTHONHOME 7% ¥ C3,

-EAXFvarve -1 XS arTHRELET,

int Py_InspectFlag
BHIDSIEICA I VT I BEESI N B -c A 7Y a YOIRAHEINERIZ, sys.stdin X —3 F
NMCHAZINRBWE ETH>TH, A2V T Ipaxy REFEFLEKRIA VXS 774 7TE=FIZA
DET,

-i #7°3 3 > ¢ PYTHONINSPECT BREZHTHREL F5,

int Py_InteractiveFlag
1A T arTRIELE T,

int Py_IsolatedFlag
Python Z[RREE— FTHEITLE T, FREEE— FTIX sys.path ZRAZV DT 4 L7 U2 —H
DYFA Ry —=YDT4 L7 M) 2EAEEA,

I A S a yTHRELET,
N— a3 v 3.4 TEM.

int Py_LegacyWindowsFSEncodingFlag
7P ERTRVGERE, 77 ALV AT ALY a—F 4 Y7 UTF-8 T a—7 4 ¥ Z7ofkbb
IZmbecs T A—T 4 Y IHELNET,

PYTHONLEGACYWINDOWSFSENCODING FRIBZEBMMETH WX FINCHESINIZIGEIC. 1 KHRESH
%9,

kDL I PEP 529 2B LTI EEW,

HMFe]RE 72 BR4%: Windows o

9.2. JO—-NILBREELH 187
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int Py_LegacyWindowsStdioFlag
7 5 7L TRWEE. WindowsConsoleI0 DD D IZ i0.FileI0 % sys DFHER MY —L ¥ L
TEWE T,

PYTHONLEGACYWINDOWSSTDIO FRIBZERMZE TR W FINCEREEINGEIC. 1 KERESINET,
EDE LI PEP 528 2B L TL X\,
F el RE2 BREE: Windows .

int Py_NoSiteFlag
site EY 2 —/L® import &, ZDEY 2 —HITR > TWiz site Z & D sys.path NDIEIEZ L)
LT, BT site ZIRIIC import LTH., IS DEEFEITEINERA (FATLERVERIX.
site.main() ZFEXHLTLZE W),

SFAFaryTHRELET,

int Py_NoUserSiteDirectory
A—HOHA CNYT—SDT 1 LI R % sys.path ITEML A,

-s *+ 7> a, -I. PYTHONNOUSERSITE IRIEZH TR EL 7,

int Py_OptimizeFlag
-0 * 7> a > ¥ PYTHONOPTIMIZE BRIEZECHREL F9,

int Py_QuietFlag
AVRIT VT4 7E—FTH copyright ENXN=Ta DXy t—IZRRLER A

-q A7 a vy THRELE T,
N—a v 3.2 TEM.

int Py_UnbufferedStdioFlag
BN LS -2 Ny 77 D Y LRV K S ICHHIL £5,
-u #+ 7> 2 > ¥ PYTHONUNBUFFERED BHRAM CHREL 7,
int Py_VerboseFlag
EYV 2PN NI v =Y 2L, ZOAHRE T (77 A NVAREL I, VEY 2 —
V) o= REINZOPERRLET, 22 U EDOBEE, TV 2L EBRTILZLCF v

L7 7ANT A=A LET, £/ BTROE 2 -2 ) =7 v IS 3 15H
ML E I,

-v * 73 a > ¥ PYTHONVERBOSE BEZHCHREL F75,

188 % 9 & #IHAML (initialization). #&7THIHE (finalization). XL v F
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9.3 122 —71) 2D#EAL & T NIE

void Py_Initialize()

Python £ > & — 7V 2 2@t L £ ¥, Python ODEDAAZRITS 7 SV r—> a > Tk, ods
W3 Python/C API 252 X D bRl ZOBKEFEFH IR ITNERD FEA, WL 20 DHhI5
IZDOWTIX Python #IEAEMET 2SR L TLZE W,

COBBIEE - FEAEY 2 -1 DT —7 )L (sys.modules) ZHHUL L. Higr 22 EY 2 — LB
builtins, __ sys BERLET, 2, Y 2 — LR (sys.path) AL 5,
sys.argv OEIFITVWER A, FHET 2L, PySys_SetdrguEzr() o T & W, ZOBEEK%
(Py_FinalizeEz() ZFHIFIZ) BEMIHL THMBITVELA, RDHEIZD D A, LK
M, 2Bz 7 —T9,

main

—_——

EMR: Windows TlX 0_TEXT %°5 0_BINARY N2 YV —J)LE— FBRZEINFTH, ZHUIZD C
SV RALBFoTNWEayY —Th Python BADFEVBETICHHEEERIZFLE T,

void Py_InitializeEx(int initsigs)

initsigs \2 1 ZIEE LG, ZOBENE Py_Initialize() EHEU XD WCEIEL £3, initsigs 12 0
ZIE LGS, VRO S 7 F ANy RS DB EA Xy 755 Z e TE, ZHud Python O
DIABTHEATL & 5,

int Py_IsInitialized()

Python 4 ¥ X 7V Z 3L EATHNUEE L) 2, THRFNEH (Er) ZRLET,
Py FinalizeEx () ZMUH U7X, Py Initialize() ZEHUEMUIHTET, ZOBEBIIEEZERL
%9,

int Py_FinalizeEx()

Py_Initialize() ¥ ZHLHED Python/C API A TIT - 22 TOWEHLULEZE D H L. &
%D Py Initialize() WEOH LLIRIZ Python 4 Y X 7V ZBERLT-E2TOY 74 Y& T &
(sub-interpreter, TELD Py_NewInterpreter() ZHM) ZHEEL £3 ., HENZRHTIX. Z OB
12 & 2T Python 4 ¥ &2 7V XDBMER L7z X BV IZETHEREINE T, ZOBE%E (Py_Initialize()
ZRHEFIC) BENCHLTOMHITVERA, BEIZEDHEEZ 0 T, RTUHP (Nv 77007
ENT—RDEZHL) O 7 —DH-75EF -1 WHREINET,

ZOBEPREINTOLHEEHIINW 22D D £3, Python DEDAALZToTVWET SV —> a3
YT, 7V =y a v EEEHT S Z % Python ZHEEEILI-VWIeABHD T, £ BN
0 — RA[REA 7F Y (H5 Wi DLL) 25 Python 4 ¥ X 7Y X%ku— K357 77— ayTlid,
DLL #7 > u— FJ 3H0IC Python BHERLZATVEZLETHRRLEZVWEEZ 22 LOAEEA, 7
TV r—=2ayNTRETWS XEY Y —7 ZBH3 22, BFEX Python BHERLIEXEY 27
TV =2 a OB THICHRREEVWEERSHE6HD 7,

NTELVEEFE: TV 2 AREYV2a—VADA TV 27 MIT7 VR LR EHETHIREINE T,
ZDRD, OA T2 b (BRA T2 PO EAET) REV 2 - NKETETFRA NI IR
(Ldel__O) XYy F)MRKLTLES 2eaHh 3, Bcn— FEN2 X512k > TV AIEE
EY 2 —H Python iIZk-oTua— FIATWEEESE, 7or— I FEHA, Python HHERL 7=

9.3.

12— ZOYHAL L& T IE 189
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RAEVDPDOTDPRBSMBMENZ VDS LNLERA (REVYV—22RHALEL, E30WELTK
EEWV), A7V 7 MEOERSIICHEIN TV X BV EMREIN RV DD £F, ILRE
Ja— VDPERLIEXEVIIBREINBRNIERDH D ET, JHREY 2 — I k- TiE, FHbr—
Frk 2 EMEMPUHTEIELLEELRVWI XD D £F, 25 LRNIE. Py_Initialize() %
Py _FinalizeEx() % 2 ELLEFFUHIT 2RI DB F T,

Sl L T BEE A N> b cpython._PySys_ClearAuditHooks %##EH L %3,

N—3a v 3.6 TEM.

void Py_Finalize()

ZDOBARE 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() PFHINZ S, ZOBEEIEZDRNCHEZITIUER D T8 A, ZEHED 10 12
BWT, YOz rya—T4 I BIUOYART S R[S 5%, str.encode() ¥ [EMRDEKRTES
ELET,

Zhid, BREZTRDE D 72 WEFIC PYTHONIOENCODING OfE% FEX L, HOAAI— R 10 =¥
OA—F 4 Ay e — L TEBRLE52LET,

encoding ¥ errors D¥H SN FE /=XM% NULL 123 % Z & C. PYTHONIOENCODING ¥ 77 # /L b
EOEE L ERIIAAZMES ZeNTEET (MOREIKEFELET),

ZDRE (BB WVIIMDOFEE) 12Bb 5 F. sys.stderr 1ZHIC "backslashreplace” TF — Y Ko %
s ZBIHERLTIEE W,

Py _FinalizeEx () ZWEUH L7 EE, Py_Initialize() ZMUCHTEIIC. ZOMBEKEEEMOH
TRERDHZTL £ Do

RIILTH 0 2. 7 —DHEIR 0 THRWEZELET (BIRIE A > 27V XML =1k,
COBBAT I XN E).

N—a v 3.4 Tl

void Py_SetProgramName (const wchar_t *name)

ZOBEBEMUOHT RS, BYNC Py_Initialize() RMOHT XD dRNCHEIH X RIFIERD F
BA. ZOBIIA Y27 2270l 4D nain() BEICHEE L7z argv[0] 5IDELZHZ £F
(VA4 R¥x vy 77 RIEBEINET), ZO5I8MHEIEZ. Py_GetPath() . UTIRT Z Dtho B,
A4 YR ZRDOEITAREE D & Python 5> & A4 554 75 UADHEMASZ BTG T 3 7201 {fbi
%5, 774 FDfEIF 'python' TT, 5EFL OIS NV A R ¥ ¥ 527 ZXFHIT, #RED
BREBICA > TOWRITHIER S S, ZORNERZ S0 5 2DFTHICEELTIZRD £¥ A, Python
AR TYVEZANDI— T, ZOGXEHBONEEZEET2dDIE—HD FEA,

NA M XFHN % wchar_* XFHNIT 23— K § 512id Py_DecodeLocale() o T 7ZE W,

190
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wchar* Py_GetProgramName ()
Py_SetProgramlame () CTRRESINI=T BT T L5800, T74N0 207075 24%IR L %5, BB
BRI SEFHNRA ¥ 2 FE R R 2 B L £ 9, BBOMTHLAZZOEEZZEETE £ A

wchar t* Py_GetPrefix ()

TS5y b7+ —LIERED T 2 ANEEDBA VAP —ALERNTWBIGFHTH 3 prefic ZIRLET, Z0D
X Py_SetProgramlame() Ty FEN7=T 0T T LHRPNWL DL DRFEAEE D LIz, BixDE
MELHRI»SEINE T, HlZIE. Fv 75 540 ' /usr/local/bin/python' DA, prefix &
"/usr/local' T2 N 5, BEEDNR T SCFHIR A ¥ X FEHVR LRI Z IR U £ 3; BBOMCH L
HZ D2 ZETEEEA, TOfEIZ MY TL LD Makefile ICHHE XN TV S EH prefix %,
Pl R{EIZ configure A7V 7 MIHEE L7z ——prefix 5IBUCHIE L TWVWE T, ZDfEIX Python
a— K250k sys.prefix & LTHAIATE 9, Z4d Unix TOABEHTT, RIHHT 2885
RLTIZE W,

wchar t* Py_GetExecPrefix()
TI9 T4 =L EKIEFE DT 7 ANBA VAR —NLENTVEEFITH S exec-prefic #IRLE T, TD
X Py_SetProgramlame() Ty s EN7=T 0T T LHRPNWL D0 DRFEAEMEZ D LIz, BixDE
HEZHRD S BIE N E T, BlZIE v T L4208 ' /usr/local/bin/python' DA, exec-prefix
& '/usr/local' 17D £35, BB IR T XFHNIAR A ¥ ZIZFFYLELEHEEZIE L 7, B DT
UHLAEE COEZAZETEEEA, ZOMEIE Y L ARILOD Makefile IZHE I LTV S ZEH
exec_prefix %, B/l F{HIZ configure A7 V) 7 MIHEE L7z ——exec-prefix BIHBUIXEL TV
¥, ZOfHEIX Python 2— F2 513 sys.exec_prefix & L THHTE 5, Unix DATERHTT,

B 729 P74 —LMKEFDT7 7 AV (FITRASLHEEGI A 77 0) 25lo74 L7 UV Y —HIZ
A VAP =L ENTVBEE, exec-prefix & prefix ¥ Bz b 3, HANR A > 2 b —LEETIX.
T 7 = LIERFD T 7 A D Jusr/local KD ENZ—F, 7Ty v 7+ —sKIFDT7 >
A W& /usr/local/plat ¥ 7YV —KINDELNET,

—RZ, I T x—alE N—RU 2TV T7 V2777 IVDMAEDEERLET, f
ZI2, Solaris 2.x ZEEXETWS Sparc ¥ VIEERTHLE T 7Y b7+ —LTHBARLETI
Solaris 2.x ZEIEXETWVW2 Intel v VIEES FZ7v b7+ —21ZEDETL, FHU Intel v~ > T
® Linux ZEEX R TV RS ELHDOT Ty v 7+ — LT, —RINIZ, ACARV—T 1427
VRATLTH, AV —VEYVarvOEIDDIIERSL T 7Y b7+ —LTT, I Unix DARL —
T4 YITIYRATLADOEGAIFFEEELANTT; IE Unix DR T ATIE, A YA M= AHERETHE
725 TWT, prefix % exec-prefix IZIFEKRDIR L BXFIINFREZINTVET, TV M LFEALD
Python N4 Fa—=FIEZ7 7y P74 —LAIRKFLRVOTHERELTLLEI WV (EL, EDN=TV 3
> ® Python Ta ¥ {4 LVENPIEEEFL ET!),

P27 AEMEZ. mount ® automount YT Ao T,. &7 Fv b7+ — LMD /usr/local/
plat BB o7 7 ANV AT ARCEE, 77 v b7+ —L[MT /usr/local ZHET 2 72DDHRE
HiEEH>TOETL &9,

wchar _t* Py_GetProgramFullPath()
Python ZTRIREIERDOFTER TR I b2/ BRLET; ZOMEIET 7 4L bDEY 2 —LRR R %
(AR D Py_SetProgramlame () THREZNTZ) 07T 240 6B N 2 BRICEIERAMNICEHE I E
T BIEDNIR T SCFANAR A ¥ ZIFER G IRTI IR U 3 B LANZ Z D2 A ETE %

9.4. 7OERTARFDNFA—% 191
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HFA. ZOfEIX Python 2— F2 513 sys.executable ¥ L THHTE £,

wchar_t* Py_GetPath()

Return the default module search path; this is computed from the program name (set by
Py_SetProgramName () above) and some environment variables. The returned string consists of a
series of directory names separated by a platform dependent delimiter character. The delimiter
character is ':' on Unix and macOS, ';' on Windows. The returned string points into static
storage; the caller should not modify its value. The list sys.path is initialized with this value on
interpreter startup; it can be (and usually is) modified later to change the search path for loading

modules.

void Py_SetPath(const wchar_t *)

Set the default module search path. If this function is called before Py _Initialize(), then
Py_GetPath() won’t attempt to compute a default search path but uses the one provided instead.
This is useful if Python is embedded by an application that has full knowledge of the location
of all modules. The path components should be separated by the platform dependent delimiter

character, which is ':' on Unix and macOS, ';' on Windows.

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 PXFEH)E wechar_* XFFNCT 2 — KT 3121& Py_DecodeLocale() - TL7Z& W,
RAGIEIINTTavr—anET, Lo T, MOH LT TRICUOH LTSI BZ @R TEET,

N—=YaY 3.8 TEHE: 70l 7 L4 Rbo T, 02T LD 7N RAD:data: sys. executable
Wbid X5k FLi,

const char® Py_GetVersion()

Python £ Y27V XDN=Y a Y ZIBELET, N—=YaViE RO LS RIERXDOXFHITT

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

The first word (up to the first space character) is the current Python version; the first characters are
the major and minor version separated by a period. The returned string points into static storage;

the caller should not modify its value. The value is available to Python code as sys.version.

const char®* Py_GetPlatform()

Return the platform identifier for the current platform. On Unix, this is formed from the "official”
name of the operating system, converted to lower case, followed by the major revision number;
e.g., for Solaris 2.x, which is also known as SunOS 5.x, the value is 'sunos5'. On macOS, it is
'darwin'. On Windows, it is 'win'. The returned string points into static storage; the caller

should not modify its value. The value is available to Python code as sys.platform.

const char®* Py_GetCopyright ()

BIED Python N— a /T 2 AROEFHRT T ZEL 3. HIZIX

'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'
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BIRNE AR A ¥ Z3E LR EEER 2 & L £5; RO OHLANIZ Z OEZ2EETE 8
Ao ZDfEIZ Python 2— FH 513 sys.copyright & L THIATE £3,

const char® Py_GetCompiler ()

BAIEf o TWnd =Y 2 D Python ZE NV R T 3ICHWE T Y %4 Z 2R3 3F8 %, MiENT
B o 72305 2R L £, Bl 2

"[GcC 2.7.2.2]"

BEELAYIR 3 SCFHIAR A ¥ ZIIER 2 IS 2 IR U E 3 O LANZ Z OEZEETE 54
Ao ZODfHIZ Python 2 — F2251% sys.version O—#Hie L THD HEE T,

const char® Py_GetBuildInfo()

BEffi o T3 Python £ Y X XY XA VAR VAD, ¥—4r Y AFS L L FHKICHET 2 HREIR
LEd, fIZR

"#67, Aug 1 1997, 22:34:28"

BEEUAYIR 3 S FHIAR A ¥ X E 2L RIS 2R L E 3 B O SHE LA ZoE2ZETE 8
Ao ZODfHIZ Python 22— K2251% sys.version O—#i & L THD H¥EF T,

void PySys_SetArgvEx (int arge, wchar t **argv, int updatepath)

arge BE argu IZESWT sys.argyv ZRELE T, ThHD58E 7027 40 main() XL
725U TV E T, PO ERD Python 4 ¥ R 7V RDIEE L 72 - TV B ETHROLRITTIE
B FITINBR 7V T A EBRULRTNEROBRVEDIEVE T, FITT2R7 0 7 Maiiang
A argy ORAIOBERIIELFINC L TN FVERA, ZOBKD sys.argy OFIHAMKICHRIKL 7=
BE. MWW S —% Py FatalError() THIGEZE T,

updatepath 73 0 DEFE. T ZETOEEN Z OBEMN T2 Z 8 DR TTY, updatepath 73 0 TRV
A, ZOBIX sys.path ZLLTO7 03 ) X LICEOWTEIEL 3

o FHETAHAZ VT MOAHID argv[0] WKEINEGE, ZOR2 V) T 235 25 Ot 2 %
sys.path OEBICEML $9,

o THLADEHE (arge 3 0 725720, argv0] DBEET 27 7 A VLRI L TORVEE).,
sys.path QIO X FHNZEBMLE T, ZAUIBEDIEET « L7 b Y (".") ZIETEICEM
TH5DLRLTT,

NA P XFH)%E wchar_* XFAHNZT a2 — K F 5121 Py_DecodeLocale() ZffioTL 72X\,

AR H—0RZ7 V7 MNEETTILNOENT Python £ ¥ X 7)) ZREMDIAATWE 7 7V 7r—
> a Tl updatepath 12 0 ZHEL T, BDERGEIZEDT sys.path ZEHT 22 2BTIHL
3, CVE-2008-5983 ZZHL T Z& W\,

3.1.3 K DEIDN— a ¥ Tld, PySys_Setdrgv() OMFH LT T L72#IC sys.path OFEEHDE
FEWMOHFTr T, AUEIMELNET, FIZIXZD XSl ES:

9.4.

T7OERTALEDNFA—% 193
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PyRun_SimpleString("import sys; sys.path.pop(0)\n");

N—a v 3.1.3 TEM.

void PySys_SetArgv(int argc, wchar_t **arguv)
OB, python £ Y X T VRN -1 7> a v ETEFTINRTVWIHARZRE
PySys_SetArguEz () @ updatepath 12 1 ZFHEL=DERET X5 WCEIEL £3,

NA MXFFH)E wechar_* XFFNCT 2 — KT 3121 Py_DecodeLocale() - TL7Z& W,
N— g 3.4 TEH: updatepath DEIZ -1 & 7> a YITKIFEL E T,

void Py_SetPythonHome (const wchar t *home)
Python S A 75U 0H 5, 7741 +D home” T4 L7 bV ZFRELE T, 5IHDOXFF D
FBRIZOWTIE PYTHONHOME 22 L TL 2 &0,

FIEWEHNRA P L —=JIZBEIAT TS T LETHIZEEZMZI MRV X 5 R KIFOTFINITH
BNRETY, Python £ YEZFVXIZZIDA ML —CONEEZEEL EHA,

NA M XFFHN % wchar _* XFHNZT a3 — K 312iE Py_DecodeLocale() o T 7ZE W,

w__char* Py_GetPythonHome ()
HiElD Py_SetPythonHome () MEUH U CHRE X727 7 4V b @D "home” %>, PYTHONHOME BRIGZ AL
HRESINTVIUEZDEEERL T,

9.5 XL w RiKEE (thread state) £/ O—NIL1>&2TF) 20w Y (global

interpreter lock)

Python 4 ¥ & 7V ZIIFHEIIEA LY RE—T7TEH D FHA, vLF XL vy FD Python 7077 L%k
R=1+F27=012, JO0-NIA22F7VEZ0OVv0 HBWE GIL WEN3 7a—,viza y 7B FELT
WT, BIEED AL v R4S Python 7Y =27 MIEBIZT 7R AT AHIICHT Oy 7 2EBELRTFER S 7%
{BoTWVWET, By ZEELRFIUR, BMARETIZ, SV F ALy R7u 77 LOFEFICHERT %
EIFTAREERDD ET, 222, Z2OoDRAVLy FRRLA T =7 bOBRBAIT Y M EFRIFRCA V7 U X
TR, HRICSBEAY Y MEZETRLS —EZT LI Y7 )X FERRVerD LRLER A

ZDD, GIL #HEBR LAV vy FI2TH Python 7Y =7 b 2#EL= D, Python/C API Bix MO0
HLZDTELZLWIL—ADHD FF, WITWHEZLZI 2L — T 27012, 4 Y27 ZIEHIICE »
IR0 IERL72D LET, (sys.setswitchinterval() 2ZR) ZoRry 277wy Z7HBEID S
% 1/O HEDFET SR - R XN, /O ZERT AL v R0 1/0O BEDTE T 2FioM, oL v K
DEWETEZ XIICLTVETD,

Python 4 ¥ & 7Y RiZAL v F T HERIERE PyThreadState ¥ FEEN 2 7 — XEEDOHITHRITEL £
T 2L T — LAY UTHED PyThreadState T RA VX% 1 2Fb %3, 207 r—rUL%E
% PyThreadState_Get () Zffio THFTE £7,
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9.5.1 #i3k 01— FAIT GIL Z#EKT %

GIL ZHET 213 AL Da— Fid, RO X 5 R BEMEICRD £5:

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 OREEIRIEEIC— IR DT, FEAHMICTA2DIC2 00~ 7 upflEINTVET:

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/0 operation ...
Py_END_ALLOW_THREADS

Py BEGIN ALLOW THREADS <~ 7 mid#il-e7mnv 7 %2BAL. BLu—2 L1 E¥EE
Py _END_ALLOW_THREADS W& 7w v 7 %FAL 3,

]
—
94
o

Fo7uay Z7@3R0a— FICERINET:

PyThreadState *_save;

_save = PyEval_SaveThread();
. Do some blocking I/0 operation ...
PyEval_RestoreThread(_save);

NS OREBOEEZHAL £ 9, GIL 3BEDAL v FIREBZIETRA v 22 RET2DIfbhE T,
0y 7 2R L TALy MREZRE T S8, vy 7 2R3 28NCBEDOR L v NIREERA > X Z2HEL T
BORRFUIRD FEA (BORAL Yy FHRFTLSEry 72BBR LT, HHDAL v NMIREEZ 70— LR
WRELTLE S RDB LAV DESTY), #ic, vy 72ERBRLTALy FREZERT 2BICIE. Za—
PNIUVEBICA Ly NIREERA ¥ X2 REFETBHIICH v 7 2B L TErRFIUIRD 8 A

ER: GIL 2T 2 DIXFEL AT AT LD /0 BEEMFOHTRTTA, XEVY Ny 7 7 IINT 3)E
MERIEELD X 512, Python DA TP =7 MZ7 7 A LRWERED» 2 25 HNMEZIEOH T 2 23 GIL
PRRINT A 2 L I3EIETT, FlZIE, z1ib % hashlib EY 2 — WFEHFER Y & 2 5B ORNIC GIL %@
LE,
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9.5.2 Python AN TIESNIAL Y R

Python API %@ L TS/ AL v K (threading £ 2 — LR Y) TIEXHEMWICZA L v FIREENEI D Y
ToHNT, LRHDOA-FRELLEEES, LirL, (BEITRAL Y FEEZITINTDOI4 757V EITK
DICBRBTALy FEER LGS, ZOXL vy FIZX GIL 372 <. ALy FIREF—&2#ERb RNk
WIERSTA2RENDHD T,

ZOX5KRAL Y K25 Python 22— FEMUHTREND 255G NBOIA 77V hrba—ANy 7T 5
API 2 ¥ 03k K & %01TF). Python/C API ZFFUNHTRIIC, AL v NIREET — ZMERE AR L. GIL %
BIEL, ALy NIREBRA VR EREFTEIL T, ALy FEA VR RIZEFLRZITINE R A, R
Ly ROEEERKZT-H, ALy FIREEBRA V&% ULy FLT, vy Z2MHL. REBEICAL v RIRKEET —
ZERD XY 2R LTI D 8 A,

PyGILState_Ensure() ¥ PyGILState Release() & Z DM % HEWIZITWE T, CORXL v FH 5
Python % M-OMH B2 5K T O e BH T

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() WCX-oTHEMNIEONDS) R —NL A VX TY X1 D7
UDTFET 2 LARET 2 FITKRE D TFE W, Python & (Py_NewInterpreter() ZffioT) BMDA ¥
RTYREAEFRTESLZLIREDDIZDD FRAD, HEBA > & 7Y XL PyGILState_»() API ZiE¢ TfH
SZEEFPR-IPINTVEEA,

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 5L AXJLAPI

C iR E#FH W72 D Python 4 &2 7V X 2 HbiAte ¥ &1k d —BINELN 2 BPLEBIIXDO B Y TT:

PyInterpreterState
D7 —XMEERE, BREEET 22RO Ly FHTHAIA TV IREZRBLET, ALA X
TV RIZET DALy FIFEY 2 — VERERPZ O O 0NN ERZHAELTWES, 2
DREEARITIZANB (public) DX ¥ NEH D 8 A

BR2A V2TV RIETEAL Yy FRETIE., FHAARGEZXEY, EPATVWE 77 A LTAZ Y TR
R¥rWVolT ot DREERRWNT, HPRETIRMIEFEINTVWERA, GIL b FE/, ALy KR
YDA YR T RIZBLTVWENICEOLTIRTORAL 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()

Deprecated function which does nothing.
In Python 3.6 and older, this function created the GIL if it didn’t exist.
N— 3 v 3.9 TEHE: The function now does nothing.

N—=Tar 37 TEHE: ZOBII Py_Initialize() DHIFFHEINS X512 D, DIDIWLL
TRHEZDH S ML LD F L

N—Yar 32 TEHE: ZOBBIX Py_Initialize) EVFNCFPEOHET IS TERLRDE L
Deprecated since version 3.9, will be removed in version 3.11.

int PyEval_ThreadsInitialized()
PyEval_InitThreads () Z 3 CIMFH LTV SHEIRE i) ZIRL 9, ZOBKIE, GIL 2
BEETMUOHTIEDTEZTOT, Y ZNRALy FTETLTVRHEIIER v 7 B# D API
PRV U &) 27 012ffiS Z e B TEE T,

N—Ta 3.7 TEHE: GIL » Py_Initialize() THHHLINZ X512k L7
Deprecated since version 3.9, will be removed in version 3.11.

PyThreadState* PyEval_SaveThread()
(GIL BER XN TWBHE) GIL 2M LT, ALy FOWRESE NULL 12 L. LETO R L v RIRGE
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(NULL I3 D $8A) ZIRLET, By 7T TRERINATVWEHE, BIEOA Ly Roiny 7%
EELTWRITFUIRD £EA,

void PyEval_RestoreThread (PyThreadState *tstate)

(GIL ERENTNSI5E) GIL 2#[ LT, BEDRL v FIKEZ tstate ISREL 5, tstate 1
NULL TH->TidR D F¥ A, GIL PERINTVT, ZOBBENUHLZAL Yy RATTIIE Y 7
PEELTVWREEG, Ty Fay 23,

ER: TURALPKTIEER L TVWE XL, ALy RS ZOMBENUHTE, ZOAL Y K
A Python ICX o TR EN/zdDTE Ao/ LTHRTEIELNE T, _Py_IsFinalizing()
% sys.is_finalizing() 25 &, ZORBENTHTEICA > &2 7Y ZHKT S5 @EBREDRF
BRODWERTE, BELRVWAL Yy FOKTHEITFONE T,

PyThreadState® PyThreadState_Get ()

FIEDRA Ly FIRERRLE T, GIL ZHEELTORIFAIER D 8 A, FIED XL v FIREED NULL
ZH. (MO LML NULL F 2 v 72 LR TFLE51I2) ZOBREBEMNTS — 223 K51
ZKOTL\ij—o

PyThreadState* PyThreadState_Swap (PyThreadState *tstate)

WEDA L v FIRRER tstate ITIEE LA L vy NIREEE ANZE X 5, tstate 1& NULL DHEDVH D F
T, GIL 2L TCuvwiRiThEkz s 3. BRL A,

UToBBIZAL Yy Fa—AA AL —YFFHLTWT, 374 02 VR DE#HERD D - A:

PyGILState STATE PyGILState_Ensure()

Python OIREES GIL IZBbH 53, FEITH AL v ¥ T Python C API OMUKH LAAIREL 125 X
SICLET, ZOBBUIIRAL Yy FNTHETOMNIET I ENTEETN, BTETOFUTHELIC
X LC PyGILState_Release() ZWUHTHENDH D £3, @K, PyGILState_Ensure() FEL
L ¥ PyGILState_ Release() MU LOMITZALAIO AL v RBE API 232 2 &
T X %35, Release() DANCAL v FIREIIETINTOARTAERD TR A, HlZIE BHFO
Py_BEGIN_ALLOW THREADS ~ 2 Q¥ Py END_ALLOW THREADS (X fff$2Z e TEE T,

R DX PyGILState Ensure() WU LD AL v FIREBEEML 27 ~N¥ FA7 T,
PyGILState_Release() (2 LT Python Z[F UREBICMR 7RI NIXRD FH A, BEMIHL
HARETTH, NV FAZHETZ 2 TEERA - 220D PyGILState_Ensure() WFUH L
TAY RAZRIFEL, MIET % PyGILState_Release() MEUH L THEL TL 72X W,

BE» B8R L &, FETFHDOR Ly FIE GIL 2FiE L TWT, {TE® Python 2— FEETT=
ij—o m@o)g&g&biﬁﬁﬁgtﬁl?_fj—o

ER: TURALPKTILEEZLTWS L EIC, ALy RS IOMBEFUIHTE, ZOAL Y F
5 Python 12X o TR E Nz DTE o7 LTHKE T LNET, _Py_IsFinalizing()
% sys.is_finalizing() 25 &, ZOEBEZMNOHTHIICA > &7V XK T S5 @EDRH
ROPHERTE, WEhWALy FORTHABITISONE T,
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void PyGILState_Release (PyGILState_ STATE)
BERLEITARNTOYVY —2%@BRLET, ZOBKEMRUOH T 2, Python DREIEINIET 3
PyGILState_Ensure() ZWMOHTHIEFE L b 3 (@E. ZORBETIHELITTREDLY
DEBADT, GILState API ZHA T2 X512 LTLZE W),

PyGILState_Ensure() ZMUOHTHEE. HFR—A Ly FNTHIET % PyGILState_Release()
ZIECH L TL 72X 0,

PyThreadState* PyGILState_GetThisThreadState ()
DALy FOBIEDAL v FOKREZEFEL £, ZNETHAEDAL v FT GILState API Zffio
722 e VAR, NULL 2SR D £5, A4 Y ALy RTHHD XL v MIREEICHE T 30 H L 24
CLRVELTH, XA VAL y NIZEIZAL y RREDHEREZFF > TVA 2 ITERELTIEZ W,
25K -oTWB HINIEEIALEHED U L IXZWiERED 720 T 3,

int PyGILState_Check()
BHED AL w FH GIL ZRFEELTW0 345 1 2, 25 TRIFAUX 0 ZRL ¥, ZoBfuivw-oT
HEDAL Y RO THMUHT I TEE T, Python ALy FORELYIHLINTED, BfE
GIL ZIRFFLTWVWAHAEICDA 1 ZIBRLE T, ZHEEIIAS—/BKTHOBK TS, ZoREEUI.
BIZIEa =Ny Z70aryT7HFAMPXEVEID Y THETHETL & 5, BERSH, GIL 2ny 7 X
NTWVWB EHI->TWRIE, FERH LTI sensitive RfTEIZFEIT T2 Z LW TE, £ TRITNUIER
2R DITIRAZES Ze DB TELZ0HTT,

N— g v 3.4 TEM.

DTovwrnmix, @ERRBICEIanYZ2M3#wES; Python Y —REEHAWHNOFERFIZ R TL 72
2\,

Py_BEGIN_ALLOW_THREADS
Zo~7r7n%kEHE T % { PyThreadState *_save; _save = PyEval_SaveThread(); IZ 7%
DET, 70 RHAEEFBNIPIA> TR ZICFERL T EZIV;, ZOEMEIMIZ®HT
Py_END_ALLOW_ THREADS =7 B & X IGEBRITIUIR D EFR A, 7 BIZOVWTOFH L WVERIT
FEESRL T2,

Py_END_ALLOW_THREADS
o~/ u%xfERT % PyEval_RestoreThread(_save); } IC/& D £3, ~ 27 v ZB X HHEINAH
A2 TW3 ZIHERLTLZE W, ZOFEINIERTD Py_BEGIN ALLOW_THREADS <7 B & MHL
TVRITIUIRED FHA, w27 IOV TOFLWHERIZ EEEEZBR LT EE W,

Py_BLOCK_THREADS
D~ mu%EMT %L PyEval_RestoreThread(_save); 7% D £ 3: BAUEFEIMD W
Py _END_ALLOW_THREADS ¥ [WLU T3,

Py_UNBLOCK_THREADS
IO~ u%EMT 5 _save = PyEval_SaveThread(); 272 D ¥£3: B ZEFEIMD LWV
Py_BEGIN ALLOW THREADS YU T,
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9.5.5 {EL-~NJL API

RDOETOBIL Py_Initialize() DRI ZRFAUIRD TH A
N—ay 3.7 TEH: Py Initialize() & GIL LT 2 X511k L7z

PylInterpreterState® PyInterpreterState_New()
LA Y2 TY)RIREA T 27 P 2AERLE T, GIL ZIREELTBBEIDH D FEAD,. O
B R2 O T HEDD 5B RFFL TBWIES> B EWTL 2 5,

SIEIEL T BEE A X b cpython.PyInterpreterState_New % iEHI L ¥£3,

void PyInterpreterState_Clear (PylnterpreterState *interp)
AVRTYVRIREA T =7 PNOLTOEREZ Yy FLET, GIL ZREL TOWARITIUIRD ¥
Ao

FIEIEL T BB A N> b cpython.PyInterpreterState_Clear %L 73,

void PyInterpreterState_Delete (PylnterpreterState *interp)
AVRTY)RIREA T 27 VEBIELE T, GIL 2R L TELBERZDH Y VA, 1 VX TV XK
RE\X PyInterpreterState_Clear() THOHLMUD ULy M LTEPRITIUIRD £HA,

PyThreadState® PyThreadState_New ( PylnterpreterState *interp)
WBELIEA YR TVRA T2 MBI A7 ALy NIREEX 7P =7 bEAEKLET, GIL %
REFLTBIRDEED D ERAN,. ZOBBERLICHEUHTHEDND 2 55IIRFL TBVRIED
HEOTL & D,

void PyThreadState_Clear (PyThreadState *tstate)
ALy FREA 7Y =227 FADERTONEHRE VLY FLE T, GIL 2R L TWRITIUIZRD $E A

N—Y a ¥ 3.9 TZHE: This function now calls the PyThreadState.on_delete callback. Previ-
ously, that happened in PyThreadState_Delete().

void PyThreadState_Delete (PyThreadState *tstate)
ALy FREF 7227 2R L $9, GIL ZRFEFTI2H46EEIDHD A, AL v FIRREI
PyThreadState_Clear() THOHLPUH YLy M LTELIRFIUIRD F8 A

void PyThreadState_DeleteCurrent (void)
Destroy the current thread state and release the global interpreter lock. Like
PyThreadState_Delete(), the global interpreter lock need not be held. The thread state must

have been reset with a previous call to PyThreadState_Clear().

PyFrameQObject* PyThreadState_GetFrame ( Py ThreadState *tstate)
Get the current frame of the Python thread state tstate.

Return a strong reference. Return NULL if no frame is currently executing.
See also PyEval_GetFrame().

tstate must not be NULL.
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N—a v 3.9 Tl

uint64_t PyThreadState_GetID(PyThreadState *tstate)

Get the unique thread state identifier of the Python thread state tstate.
tstate must not be NULL.

N—ar 3.9 TEM.

PylInterpreterState® PyThreadState_GetInterpreter (PyThreadState *tstate)

Get the interpreter of the Python thread state tstate.
tstate must not be NULL.

N—a v 3.9 TEM.

PylnterpreterState* PyInterpreterState_Get (void)

Get the current interpreter.

Issue a fatal error if there no current Python thread state or no current interpreter. It cannot
return NULL.

FEOH LN GIL 28155 2 08 035 D £5

N—3 g v 3.9 TEM.

int64_t PyInterpreterState_GetID(PylnterpreterState *interp)

AV RTV)ZO—FIZID ZIBL £, WHAIATHAL T —EE5, -1 PiRSh, =7 —hk vy b
ENET,

O LANG GIL 2G5 2 08 03 H D £5

N— g v 3.7 TEM.

PyObject* PyInterpreterState_GetDict (PylnterpreterState *interp)

AVETYREFGDT — X B LTV IEHERRELE T, ZOBKH NULL 2R LGEAE. 22
TTHIMNIEE I N TE LS., FEH LANZA > &2 7V ZEBORZEIFHTER W Z 2R TR
DEE A

Z DBAEUZ PyModule_GetState() RBEMX 2D TR, BREY 2 —ADA VR T VY REF
DIRFEEREABFNT 2 DICHIREDBDTY,

N—Y ar 3.8 TENM.

PyObject* (x_PyFrameEvalFunction) (PyThreadState *tstate, PyFrameObject *frame,

int throwflag)
Type of a frame evaluation function.

The throwflag parameter is used by the throw() method of generators: if non-zero, handle the

current exception.

N—Y a3 3.9 TEH: The function now takes a tstate parameter.

9.5.
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_ PyFrameEvalFunction _PylnterpreterState_GetEvalFrameFunc (PylnterpreterState *interp)

Get the frame evaluation function.
See the PEP 523 ”Adding a frame evaluation API to CPython”.

N—a v 3.9 TEM.

void _PyInterpreterState_SetEvalFrameFunc (PylnterpreterState  *interp, _ PyFrameEval-

Function eval _frame)
Set the frame evaluation function.

See the PEP 523 ”Adding a frame evaluation API to CPython”.

N— 3> 3.9 TEM.

PyObject* PyThreadState_GetDict ()

Return value: Borrowed reference. JLEREY 2 — LW A L v FEH OIREFEREZRFTE 5 & 5 Lilt
HEBRLET, &4 DIREY 2 — A EIREHREZREFT 20— F —2EbiFud
B ERA BUED AL v FIREMZ VRIS Z OBIBZMF T L T EVWERA, T DA NULL
2IRTGE. FISMNEIE o2 CEHENT, O UARITREDO R L vy FIRESFIFATERVWEE I RIT
X7z ’9 EH A

int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)

ALy FNTIERBANCHIN Z X L E T, id 518d& =7y FEeRZ2AL Yy FOAL v Fid TF;
exc W XEHT 2PN AT 27 VT, ZOBEBIZ exc ITNT 228 %E2 —JEARD £ A, RERM
BEOWEH 2D, ZOMBEMUCHITIIMEIC CIHREY 2 — L EErRFIERD /A, GIL
2R LR T S R UTR D 8 A, REPEEINTAL Yy FORZERELET; @HEIE 1
TIH,. ALy RRRMDP LR oIGEIT 012852 bHD FT, exc 25 NULL DFEIE. ZDR
Ly FOFEREHINTORWEINE (fIthh) HEEShE T, ZoHERAINZERL A

N—=Ya v 3.7 TEH: id 58DHD long 75 unsigned long NEHEINF L7z,

void PyEval_AcquireThread (PyThreadState *tstate)

GIL 2¥#81L, IHED AL v FNIKE% tstate ITFRE L T, tstate & NULL TH-o T b ¥ A,
Oy 73D EDIERINTORITIUELR D FX¥A, ZOBBENOCHLEZAL Y RB3TTICRY 7
FEELTWAEE, Ty Fay 2 £3,

AR TURALHETIMEELTWS L EIZ, ALy K25 ZOMBENIHTE, ZORAL Y K
2 Python X o TERESNdDTIERP o7 LTHKRTIELNE T, _Py_IsFinalizing()
% sys.is_finalizing() Z2ffi5 . ZOBEMOHTHIICA > 27V XK T S5 @BEDRH
BROPHERTE, BERVWAL Yy NOKRT B ONET,

N—Y a ¥y 38 TZMW: 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 () FWVWDOTH (AL vy FBFHLEI Nz winwe 2 TH) FAHAREZREL N
WBHET Y,
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void PyEval_ReleaseThread(PyThreadState *tstate)
BIEDOA Ly FIREEZ V4t FLTNULL L., GIL Zf#ALE3, By ZidH 51 UDIEETY
RIAUIR ST POBUED AL v RORFFL TWARITFIUIR D $8/ A, tstate & NULL TH o TIE
DEEAD, ZOEDPBLEDAL v FIREZRIL TV 0 S 1 2iiRs il EbhEd —
b LZSTRINUI, BRI -2 mESINE T,

PyEval_SaveThread() 13X D@L~ VRBIITHIZ (R Ly FAWHHLEhTWiane 2T) FH
TEE7,

void PyEval_AcquireLock()
GILZESLET, vy ZFHid o TIERZN TV RITNEZ D £ A, ZOBRKERIHLEZRAL Y
P23 Tiiuny 72BERLTVWIHE. Ty Fay ZiZfb £73,

N—=Tay 32 THH#HLE ZoBEMBEIRTEOAL Yy FOKREBEZEHRLELA, KD
PyEval_RestoreThread() b L <& PyEval_AcquireThread() ZHAL T ZX W,

AR TURALHETIMEEL TS L EIZ, ALy 25 ZOMBENIHTE, ZOAL Y K
2 Python WX o TERESNdDTIERP o7 LTHRTEIELNE T, _Py_IsFinalizing()
% sys.is_finalizing() 25 &, ZOBBEMOHTHIICA > 2 7V XK T S5 @EDRH
BOPHERTE, EERVWAL Yy FORTOET SN ET,

N—3Y a ¥ 38 THZHE: 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 ET, vy ZIEHid o TIERZI A TOWARIFIUIR D $H A,

N—=Yay 32 THHLE ZoBFBREBHETORAL Yy FOREBZEHRLEETA, RbDIZ
PyEval_SaveThread() b L {I& PyEval_ReleaseThread() ZfHA L T 7Z&E W,

9.6 YT >R2T)ZY K-+

FrAYDEEIIEYDIAT Python 4 YR 7Y R 1 DI TER, W OrDBEREA—Tnt AR, 3%
WIEA—2Z Ly AT, BEROMN LA VX ) ZREER T2 0B8RS D 3, THEAREICTZ200Y 7
A RS RTT,

TRAV? A VRTVREF, TVEA LT ERIT o7 8 BRERANHER SN VX TV XD TT,
BITAVETVREEBE N, X[ VA VR TY)RZESTFIANY RV TDE SR, o A2 THE—RE
BHRHDET, XA AV RTVRIET V&4 LWL OUBETE WS HFEb H D @EIEZT VX4
LD TBEPIZENTNWE T XA LA THDHD %9, PylnterpreterState_Main() BAEUIZ. XA A4 ¥
RTY ZDIREEANDKRA > ZEBRLET,

PTA Y RTY REYIDIEZD PyThreadState_Swap () BT TEE S, XROBBEF>TH I & TV
X DVER & HIBRDMT A £ 3
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PyThreadState* Py_NewInterpreter ()

LY 74 & 7Y & (sub-interpreter) ZEML 5, 74 & 7Y 2, (IXF5EQ) f#5)
W7 EI X7z Python 22— FOSEITERE TS, Fic, LW 74 &7V XX, import I3 E
P 2= BTROVWTENDOAN=Y a Y 2FE, ZAUIEEEE K5 EY 2 —/b builtins, _
BEU sys bEENET, B — FBEADEY 2—Ah 5457 —7 )L (sys.modules) BEUEY 2 —
NRFRR (sys.path) Y T4 ATV XBIZHED S DT D 5, Fiehd 74 027 X555
121X sys.argy ZBDH D FR A, Fiz. T4 VX TV X BERET/O A Y — 4 sys.stdin,
sys.stdout, sys.stderr ZHFHE T (LI3VA. IAHDRA MY —AFMREICH BFE U 7 7 £ il
FEZELTVET),

_main__

ROEE iy 74 027 ZPER LA L v FIREE (thread state) #7927 FD 55, &Y
DHDEIELTVWET, ZORALy FIREIBEDRAL v FIREE (current thread state) 1272 D 9,
KD ZAL v FHRERESN DT TIRIBRVOTERLTLIEEW; TRLD AL v MIREIZHS 2 Gz
ZRUTLEZE W, FilezA 27 ) XROERIZKKT % & NULL 2R L X5 fISHREIEE y b &
NEEAD, ZHIHISHRENBIED AL v FIREEIRFEEI NS 28 IZRoTWT, BEDRAL v FIR
B2 S OHBTFE LRV C 2B S5 5 TF, (0 Python/C AP BIBO & 512, = OB
FHNCE GIL ARFE N TWRITIUIR S S, BEDUEZ R L BRI RSN FITRD £7;
LA L., fthd Python/C API B 13E W, B> LR o7 ZDOBTED AL v NIREDEEICA S
LELFECEEBELRVOTHERLTLIIEZ N, )

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 4s 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)

FBESINT AL v FIREE tstate TRELEND (F7) A 2TV XEHKIBLET, tstate IZTIED R
Ly FIREETRFNERD £/ A, TidOA Ly FIREBICET 25 mmE SR L T 230, BEBIEUH
LDR-2e &, BIEDAL v FIRREIE NULL IR > TWE T, TDA ¥ &) XIBET s hiz4
TOARLy FIREEBHEEI N E T, (ZOBBZFCHFHNCIE GIL 2K L TH2R UL 5T,
0y ZIEEBPREo T EBMRFFEINTVET, ) Py_FinalizeEz () &, Z ORI THRINICHKIE X
NTVRVWETOHTA VXTI REHRELE T,
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9.6.1 NJ Y FEZEIE

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
(sub-)interpreter’s dictionary of loaded modules. It is equally important to avoid sharing objects from

which the above are reachable.

B 74 KT X% PyGIlLState_*() APl L#lABDLELZ2OPHEL VI LIHTFELTLEZI W, T
5® API X Python DAL v RIREY OS LR ALy FA 1R 1 THELTWE I 2HZICLT
WT, ¥ 74 Y RTVRBFIET 5L ZDHIHRDPAND 25 TF, MIG$ % PyGILState_Ensure() &
PyGILState_Release() DFFUIHLDXRTDMTIE, ¥ 74 ¥ X TV ZDYIVEZZITHORNT 2R
TWLES, EHIT, (ctypes DL S7R) Zh oD API Z{# - T Python DA TIESL N2 AL v K5 Python
A= FZETLTVRINREY 2 — V@Y T4 V&Y X2ffis L BN ZR[REMENDH D 7,

9.7 FEEHAE

AVRTYVREDRAA ALy FIZIEABIZEMZAT S 7D E N TH B LA TY, Zhs D@ E
RA ¥ &E void KA ¥ XEIEE WS TERERZED $3,

int Py_AddPendingCall (int (*func)(void *), void *arg)
AYRTYVRDAL Y ALy Fir o8P OHENE FEZMEAL T, AT HE 0 25ED, func
FEXA ALy FOMUHLF 2 —IZFED6NE T, KT s L. fibety MEFIT -1 25D 95

MHEHIZF 2 —WFEDOLNDZ L. func iE WODNEIRKT A VX TVRXDAAL ALy R 5, arg 25K
LT ENE T, 2oL, @HEDOFITHO Python a2 — R LTINS XN E T
W, ROWHTDEMICER LIz ZIFUCHIhET:

o bytecode S FITW2B & &,

o XA VAL KA global interpreter lock ZIRFF LTV (F72bDB func HIRTD C API 20
HeE3) &,

B U775 funcid 0 ZRE RS T, KRBLES -1 2RLEAMEEY P LERITAUIWITEEA,
func &, MOIEFHBAZITS 7201z, THWRKEHIDIAENZZLIEHD FEAN, Fa— g i
TV Eay IPRREINTHEE. ALy ROUIDEZICE > TEH DA ZATREMD TR > TV E T,

ZOBBIIFEITTZ2DIRBEDAL Yy FIREEZXE YT, Zo— A4 YR 7)) Zay 708 L
XA,

To call this function in a subinterpreter, the caller must hold the GIL. Otherwise, the function
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func can be scheduled to be called from the wrong interpreter.

EE: 2. ERRFEIRGEICOAED, RV NVRBEETT, func 25ATRERIR D F.<
OSBRI D D EFHA, XA VALY RBYRT A=V E2FETT 2DIICLWEEIER,
func BEY AT L= HPR 5T Z2ETHFEENRWTL &5, ZOBKIE—EMITIE. £E
D C ALy FH»5 Python 2— FEMUHTOWRKIE AETEFEA . 2hofbbic, PyGILState
API ZERHLTLZE W,

N— a ¥ 3.9 TZHE: If this function is called in a subinterpreter, the function func is now
scheduled to be called from the subinterpreter, rather than being called from the main interpreter.

Each subinterpreter now has its own list of scheduled calls.

N—a v 3.1 Tl

9.8 7O07 71L& kL —2X (profiling and tracing)

Python 4 ¥ & 7V X%, 707 7 4L ¥ (profile) RFEITD b L —R: B (trace) ¥\ o 7=HEREE A
AL DIEKED Y K= P 2RELTVET, COFR-MEI Ta 77407 Ny 7 EH#ESH
(coverage analysis) ¥ — LR E b E T,

ZDOCAYE=Tz—RiF, 077 40% L —REERZ, Python LXVOMEUOH LATREA 7 = 7 b
PIECHINE Z itk b4 — Ay REfF, B C EEMTHLMITZAZ L5 CLTVWES, ey
AN L —ABEEEDRE NI E Do TOWERA; A VX —T 2 — AT ML —XEERAL Y FZ Y
WA YA P=ATE, L —RBBICHE SN DHAAL X2 b (basic event) IZBRTDN— a L IZBNT
Python L~\L®D b L — 2B THE XN TV DD LR LT,

int (*Py_tracefunc) (PyObject *obj, PyFrameObject *frame, int what, PyObject *arg)
PyEval_SetProfile() B XU PyEval_SetTrace() 2o TBIFTE S F L —XEKDOHEATT,
BREIDNRT X RNEATY 27 b T, BERERIC obj 2 LTEINET, frame FA XY FDBEL TV
BZERF7VL—L4TY =7 T, what XEH PyTrace_CALL, PyTrace_EXCEPTION, PyTrace_LINE,
PyTrace_RETURN, PyTrace_C_CALL, PyTrace_C_RETURN, PyTrace_OPCODE DWW 3 1A T. arg &
what DEICE > TUTD XS D 5

what DE arg DEMK

PyTrace_CALL HIZ Py_Nome ,

PyTrace_EXCEPTION | sys.exc_info() DRI HIAMERTT,

PyTrace_LINE BT Py_None ,

PyTrace_RETURN MEOH LNZIR 2 5 TEDOMEDR, BIFNC & o TR Z kT 235813 NULL
T3

PyTrace_C_CALL FEOHINZEBA 7 =7 b,

PyTrace_C_EXCEPTION MEUHIZ N 2R84 70 = 7 kb,

PyTrace_C_RETURN MOHEINZEEA 7Y =7 b,

PyTrace OPCODE HIZ Py None
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int PyTrace_CALL
B A Y v RO ND, oA L =X DRy MY DM A -7 2 e 2 #iE T
BHED, Py_tracefunc ® what DIETT, 4 TL =RV 2 L —XBEBOERIZ, MIET 271 —
LD Python N4 + a— RIZHIBIORFE (control transfer) 252 Z 572 W HHE INR VO THEE
LT 72X,

int PyTrace_EXCEPTION
BISNDIEE S NTBRD Py_tracefunc D what DIETT, BRIEETEINTNWE 7L — A THIMN Y
FEAL FMISDANA b a— RPN NRIZ, what 122 DENE Y P ENTRETI ANy F
BB SN E T, ZORER. BISNDIERKIC X o T Python 23U LA X v 7 2R D 3 565
2. B7 L — 20 EARS ZeiZa— Ny JEBMAIF S ENE T, L —RBEETR IS
DARY P EZUMDET; TR7 74 FEZOMDODARY FERBEY LEEA,

int PyTrace_LINE
TESARY FP2WET 2L 2. (T 7 7 4 VBETIE72 ) Py_tracefunc BAEUC what 515
LCHEIMETT, f_trace_lines 7% 0 WREEX N7 L —ATREMNLINTVWE I H D FT,

int PyTrace_RETURN
MM UAYR 2 & 212 Py_tracefunc BAEIC what 518 LTHESETT,

int PyTrace_C_CALL
C BEZFEO 3 IERTIC Py_tracefunc BAED what 518y L TEIETI,

int PyTrace_C_EXCEPTION
C BEOHINZEH LTz 2 212 Py_tracefunc BAELD what 518y L TEIETT,

int PyTrace_C_RETURN
C BRS¢ =12 Py_tracefunc BIED what 518 LTETETT,

int PyTrace_OPCODE
HrLw opcode DEITEND & ZZ, (Fu 7 7 A VEITIZR ) Py_tracefunc BABUZ what 518 L
LTHEITHETS, 774V TR ARY MEIREXKLERA, 7V —24 LT f_trace_lines % 1 1T
ELT, BHRINICERE LRI D 8 A,

void PyEval_SetProfile(Py tracefunc func, PyObject *obj)
Ta 7 7 A NVEBE func TERELE T, obj T XX IIEABOFE—5 I LTEINE DT, M
522D Python #7327 +$H5WE NULL T3, 7R 7 7 A VBB AL v FIREZ MR 3 5 0605
BHBERE, BADAL Y FIZER S obj 25 22T, REETELTBLLENTALY FE—
TRGHERETEE T, a7 s ALK, ESXINTVWBE ALY FD S B, PyTrace_LINE
PyTrace_0PCODE, PyTrace_EXCEPTION %#fR 2TDA XY MIX L THUIHINE T,

FEOH LN GIL S L0 iude b 8 A,

void PyEval_SetTrace(Py_ tracefunc func, PyObject *obj)
L — ZBEEE func CEEL 3. ZOBBIE PyEval_SetProfile() ¥R U T A, b L — B
FITHEBANY FBXU opcode A XY b EZIFED, FEUHE N CBEBA T 27 P BEBRT 3
TEDARY F2ZITFWSRVE TADBERR > TWE T, PyEval_SetTrace() THEERI AL —2Z
BA%E. what 518X DfEY LT PyTrace_C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN % %%
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D FH A

RO LN GIL 2R LR T3 D $8 A,

9.9 SEXRT/IN\vHHYR—F (advanced debugger support)

UToBMIZEERT ANy Y — L TOHEHDOEHEITOHDTT,

PylnterpreterState® PyInterpreterState_Head ()
AVERTYRKEXF T2 7 W5 RBZVAMDIE, KEIIHZL2HDERLET,

PylnterpreterState® PyInterpreterState_Main()
AA VAR T RDOREF TS 227 P 2IBELET,

PylInterpreterState® PyInterpreterState_Next (PylnterpreterState *interp)
AVERT)RIREF T2 v VA MNDI B, interp DRIZHZDDEIRLET,

PyThreadState * PyInterpreterState_ThreadHead (PylnterpreterState *interp)
A YRTY R interp CHEMITLIATWVWEZZAL Yy FRLRZYRAIDS L, REIIH S
PyThreadState A 73 =7 P 2iRL %3,

PyThreadState* PyThreadState_Next (PyThreadState *tstate)
tstate ¥ B U PyInterpreterState A 73 =7 MZJBLTWA ALy FIREF TV =227 FD 55,
tstate DRICH 2 HDZIEL X,

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 TEDLN 2B 2R Zid, GIL ZHGT 202 HDFEA . BEESOn Yy 793 FR—rEhT
L\i?—o

Python.h X TLS API ®EE % include 3., AL v Fu—Hh)L X L —=I%ff 5121% pythread.h %
include 2 MENH 2 Z LITFERLTLEE 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.
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9.10.1 XL v FEHBE X kL — (Thread Specific Storage, TSS) API

TSS API &, CPython 4 ¥ 2 7V ZICEEN TV SREFD TLS APl X E X2 272 DICHEAINE Lz,
2D APLIE, AL vy FF—DOREUZ int DD D IH LW Py tss_t ZHEVET,

N— a ¥ 3.7 TE.
BE:
"CPython DALy RR—ALRA ML =Y D7DDH LW C API” (PEP 539)

Py_tss_t
COF—XEEERIZAL Yy FX—DREBERELTVET, ZoMEHRDERIZ. BED TLS £
tF L. F—OMEILIRER FFT 57 4 — L F2HBE 2T, COMEKIZIZAR (public) o X
NEBHDFEEA

Py LIMITED API HBEFRENTVWARNVWE FX, ZOMD Py tss NEEDS INIT IZ X 2FHHIREY
MR TE X3,

Py_tss_NEEDS_INIT
ZD~rnilk Py tss_t ZROUIELTFICEMEINET, o~k Py LIMITED API 3% %
LEEFEINEEA,

B X E VR

7z Py_tss_t DXEVHERIE Py LIMITED API TEN REINALREY 2 — NV TREICKR D T3,
ZORENE N RIRFICHRERZR 72012, ZORIO#EN 2 X TV HEFRIERTEET 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 ¢ *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.
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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_iss t *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 T'SS 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 T'SS key in the current

thread. Each thread has a distinct mapping of the key to a voidx value.

void* PyThread_tss_get (Py (ss t *key)
Return the void* value associated with a TSS key in the current thread. This returns NULL if no

value is associated with the key in the current thread.

9.10.2 AL RO—AILZX kL — (TLS) API

N—=a v 3.7 TIEHESE: This API is superseded by Thread Specific Storage (TSS) API.

EM: 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 EHEORMEICED, ZON=Ia D APLIEHHO a2 — FTHHAITRNETEH D £H A,
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)
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void PyThread_delete_key_value (int key)

void PyThread_ReInitTLS()
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TEN

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()

e Py GetArgcArgu()

The preconfiguration (PyPreConfig type) is stored in _PyRuntime.preconfig and the configuration

(PyConfig type) is stored in PyInterpreterState.config.
Initialization, Finalization, and Threads HZIRL TL X0,
BE:

PEP 587 "Python #IHLaE”

10.1 PyWideStringList

PyWideStringList
wchar_t* XFH|D VY X b,
length 3IEX 1 DFEIE. items 1ZIE NULL 220§ R TOXFHNIIE NULL TRITFAUIR D T8 A,
XY v R

PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)
item % list \ZIBIML F3,

Python must be preinitialized to call this function.

PyStatus PyWideStringLlist_Insert (PyWideStringList *list, Py ssize t index, const

wchar t *item)
item % list @ index DHEICTHAL ET,

index B3 list DRERXDLEDIGE, item % list DRBIEML F5,

index &, 0 AETHRINIEZD FHA,

214 % 10 & Python #HA{LERE


https://www.python.org/dev/peps/pep-0587

The Python/C API, U1 —2X 3.9.19

Python must be preinitialized to call this function.
&R T 4 — LR

Py_ssize_t length
VA FDORE,

wchar t** items

U FDERH,

10.2 PyStatus

PyStatus
LB D R 7 — X X (. =5 —, #&T) 28NS 2 MEH TS,

I —FFICiE, =7 —%4ER L CHEBOATZSNTE T,
HEIR 7 4 — L R

int exitcode

BTa—F, exit() O LTHEINET,

const char *err_msg

I?“—){ ‘7“]’."_?0

const char *func

I =R L 7-BEMOBHETT, NULL I D 2 £3,
25— R AT 5 B

PyStatus PyStatus_0k (void)
B
PyStatus PyStatus_Error (const char *err msg)

Ayt—=IL bl —ZHILL 5,

PyStatus PyStatus_NoMemory (void)
AEVED L TORK (XEVTE)

PyStatus PyStatus_Exit (int exitcode)
{EE LT a— FTPython 28T LET,

AT — R A% D B

int PyStatus_Exception(PyStatus status)
Is the status an error or an exit? If true, the exception must be handled; by calling

Py_EzitStatusEzception() for example.

int PyStatus_IsError (PyStatus status)

Is the result an error?
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int PyStatus_IsExit (PyStatus status)

Is the result an exit?

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.

AFR: Internally, Python uses macros which set PyStatus.func, whereas functions to create a status

set func to NULL.

TR 7Ta 77 aplcd:

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
e Configure the LC_CTYPE locale
e Set the UTF-8 mode
Function to initialize a preconfiguration:

void PyPreConfig_InitPythonConfig(PyPreConfig *preconfig)

Initialize the preconfiguration with Python Configuration.
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void PyPreConfig_InitIsolatedConfig(PyPreConfig *preconfig)

Initialize the preconfiguration with Isolated Configuration.
WA 7 4 — L R

int allocator

Name of the memory allocator:
o PYMEM_ALLOCATOR_NOT_SET (0): don’t change memory allocators (use defaults)
o PYMEM_ALLOCATOR_DEFAULT (1): default memory allocators
e PYMEM_ALLOCATOR_DEBUG (2): default memory allocators with debug hooks
o PYMEM_ALLOCATOR_MALLOC (3): force usage of malloc()
e PYMEM_ALLOCATOR_MALLOC_DEBUG (4): force usage of malloc() with debug hooks
e PYMEM_ALLOCATOR_PYMALLOC (5): Python pymalloc memory allocator

o 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.
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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.

int use_environment

See PyConfig.use_environment.

int ut£8_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
* argv)
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_EzitStatusException().

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;

(RDR=I1Z%iL)
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status = Py_Prelnitialize(&preconfig) ;
if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);

/* 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 argc, 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.

10.5. PyConfig
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Preinitialize Python if needed.

PyStatus PyConfig_Read (PyConfig *config)
Read all Python configuration.

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_argu
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().
MHER T 4 — L B

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.

wchar_t* platlibdir
sys.platlibdir: platform library directory name, set at configure time by

—--with-platlibdir, overrideable by the PYTHONPLATLIBDIR environment variable.
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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.

wchar_ t* check_hash_pycs_mode
Control the wvalidation 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

If non-zero, enable the Python Development Mode.

int dump_refs

If non-zero, dump all objects which are still alive at exit.
Py_TRACE_REFS macro must be defined in build.

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.
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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.

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:

¢ 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.
e Set use_environment and user_site_directory to 0.

int legacy_windows_stdio
If non-zero, use i0.FileIO 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
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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)
e 1: Remove assertions, set __debug__ to False
e 2: Strip docstrings

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_ref_count

Show total reference count at exit?

Set to 1 by -X showrefcount command line option.
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Need a debug build of Python (Py_REF_DEBUG macro must be defined).

int site_import

Import the site module at startup?

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.

int _use_peg_parser

Enable PEG parser? Default: 1.

Set to 0 by -X oldparser and PYTHONOLDPARSER.

See also PEP 617.

Deprecated since version 3.9, will be removed in version 3.10.

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.
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The xoptions options are parsed to set other options: see -X option.

N—Ya Yy 3.9 TEH: The show_alloc_count field has been removed.

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_EzitStatusException().

If PyImport_FrozenModules (), PyImport_AppendInittab () or PyImport_ExtendInittab () are used,
they must be set or called after Python preinitialization and before the Python initialization. If Python
is initialized multiple times, PyImport_AppendInittab () or PyImport_EztendInittab () must be called

before each 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 parameters:
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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 */

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;
}
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10.7 Isolated 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, environment variables, command line arguments
(PyConfig.argv 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_InitPythonConfig() 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
LC_CTYPE locale, PYTHONUTF8 and PYTHONCOERCECLOCALE environment variables.

Example of customized Python always running in isolated mode:

int main(int argc, char **argv)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);

config.isolated = 1;

/* Decode command line arguments.

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:

(KDR=I1ZHi<)
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(RIDR=I D5 DREE)

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:
o Path configuration inputs:

— PyConfig.home
— PyConfig.platlibdir
— PyConfig.pathconfig_warnings
— PyConfig.program_name
— PyConfig.pythonpath_env
— current working directory: to get absolute paths
— 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).

e Path configuration output fields:

— PyConfig.base_exec_prefiz

PyConfig.base_exzecutadble

PyConfig.base_prefiz

PyConfig.exec_prefiz
— PyConfig.exzecutable

— PyConfig.module_search_paths_set, PyConfig.module_search_paths

PyConfig.prefiz
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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:

o 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.

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
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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 Py_GetArgcArgv()

t kKK

void Py_GetArgcArgv (int *argc, wchar argv)

Get the original command line arguments, before Python modified them.

10.12 Multi-Phase Initialization Private Provisional API
This section is a private provisional API introducing multi-phase initialization, the core feature of 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);
— Enable optional features like faulthandler and tracemalloc;
— Import the site module;
— etc.

Private provisional API:
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e PyConfig._init_main: ifset to 0, Py_InitializeFromConfig () stops at the "Core” initialization

phase.
e PyConfig._isolated_interpreter: if non-zero, disallow threads, subprocesses and fork.

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);
}
/* ... put more configuration code here ... */
status = _Py_InitializeMain();

if (PyStatus_Exception(status)) {

RDOR=I 1% L)
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Py_ExitStatusException(status);
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PyObject *res;
char *buf = (char *) malloc(BUFSIZ); /* for I/0 */

if (buf == NULL)
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return PyErr_NoMemory() ;
...Do some I/0 operation involving buf...
res = PyBytes_FromString(buf);
free(buf); /* malloc'ed */

return res;
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BE:
PREEZ S PYTHONMALLOC Zffifi L C Python 2SFI$ 2 XY 70— 2 2HlfllT 2 Z e BN TEET,

BREEZ# PYTHONMALLOCSTATS #fH LT, F7=RA T2 b7V —FBERENBIRE, v v P &Y
VHFIZ pymalloc XEDV 70O7—32 OfFHEREZRTEFE T,

11.2 EXEVAVH—T1I—X

UToBBREISRT2070 7 —2%25y T LET, ZTNLOBBIEIRAL v KE—7 T, GIL 2HFFL TV
BLTHMFPHEHTZEMNTEET,

T4 D EXEDTOT—2— ZXROBEFEZFHAL £3: malloc(), calloc(), realloc(), free() 0
NA PEERIN/zE =12l malloc(l) (HBWIE calloc(l, 1)) ZFFUE T,

N—a v 3.4 TEM.

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 FZERT 52, PyMem_RawMalloc(1l) 2SMHIN/z¥ R U & 51T, AJEE/R & NULL TRW\W.L
== RBEAVERRELET, BEINEZAETY 230V R 3L 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 bOERISH L Tid, AIAER 5 PyMem_RawCalloc (1, 1) 23PHIh7:
DEFRLESIT, == NULL TRWARA VX ZKRLET,

N—a ¥ 3.5 TEM.

void* PyMem_RawRealloc (void *p, size_t n)
p PIETXEYV IR 7% n N MUV AZALET, HOFAXFH LY AL ZD/NIWHFETD
NERZEBFXNEE A,

p 75 NULL OHAMEUH Uik PyMem_RawMalloc(n) ¥ FfliTd, 5 TR, n ¥ RIKELWY
AV Ty ZIFV A XRENETHRIREINERA, BENT2RA ¥ X113 NULL TT,

p M NULL THEWR D, p EXZH X DAEID PyMem RawMalloc(), PyMem_RawRealloc(),
PyMem_RawCalloc() DOFFUFHILIT X DRI ARITFUTIRD TR A,

BIRDKB L 72856 PyMem_RawRealloc() & NULL iR L. p WRIOXEV TV 7% X THMBRARA
YRDEETT,

void PyMem_RawFree (void *p)
p DIITAEYV Iy 7 2MBBLET, p FUATMEUOH L PyMem RawMalloc(),
PyMem_RawRealloc(), PyMem_RawCalloc() DR LZMETRIFINIIRD ¥ A, ZHUNDEGE
% PyMem_RawFree(p) ZW-UM LR o 7BmE. RERDEEICLD 5,

p 25 NULL Q5D LEE A

113 XEVA>2—T1x—2R

KT OBBEDFAL T Python B — AR LTXEY ZHEME L DBEBLDHFEES, chsoBE
ANSI C BEHEIZHE > TETIMELEINTVE T, 0 N4 P EERLZBOBEICOVWTHERL TVET

The default memory allocator uses the pymalloc memory allocator.

ZE: Mo OBBENRE 212d, GIL 2R L TESRBERD D 5,

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) SMENzL T FU X512, ARER & NULL TR\
Z— O RERALAVEERLET, BHEINZXE) =302 R LB ITONER 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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BERHDOBERDOY A X050 54 OERICXT LTI, AJRER S PyMem_Calloc(l, 1) 2SFRINZDE
FLC XD, 2=—27% NULL THRWRA VR EZIRLE T,

N—a ¥ 3.5 TEM.

void* PyMem_Realloc (void *p, size_t n)
p PIETXEYV IR 7% n N MUV AZALET, HOFAXFH LY AL ZD/NIWHFETD
NERZEBFXNEE A,

p 23 NULL OEPFEOH UIX PyMem_Malloc(n) L EMiTT, £S5 TR, n BERIHFELVWHAE, X
BV 23V A REINETHRIREINERA, BRENTRA ¥ 2I1FIE NULL TF,

p 2 NULL THRWVWRED, p XZFN X DHETD PyMem_Malloc(), PyMem_ Realloc() ¥ 7z1%
PyMem_Calloc() DFFUHLICE DB TuERD 8 A

BRI L 72355 PyMem_Realloc() 1& NULL #iE L. p ZHIOXA BV Y 7R X THMBRKRA V&
DEZETT,

void PyMem_Free (void *p)
pBMETXEY 70y ZEMMLE T, p ZLGEIFECH L7z PyMem Malloc (). PyMem Realloc(). ¥
721& PyMem_Calloc() DIRLZETRIFNIRD F8 A, ZHLSDEHES PyMen_Free(p) ZM-U
LB o7, REBRDOEMEICRD 7,

p 3 NULL OBEMS LER A
YT 2N G0~ 7 2 iZFEED 7= DICRBEEINTVE HDTT, TYPE I HMEED C ORERL 7,

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 TV ety ~ruTd, p XEICHRAIhET, =7 —UHKICXEY 2K DX bt
212 p OTLDOEZRIFELTLZE W,

void PyMem_Del (void *p)
PyMem_Free() R CTY,

Eilicimx T, C API B %/ 5 Z 27 < Python XEVIFEEAEZERENROH T 20O TD~ I n
Ty MBI TVET, 2720, ZhsD~ 7 ik Python N— a YETONNA F 1) BfEERE TS,
ZROZITHIREY 2 =V TIEIMBEIN TV I 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 —%

UTOBBEEDSFIHAL T Python B =71 L TXEY ZHRLADBBRLZD ERET, Zhs 0B
ANSI C > TETMEESNTVE T, 0 N1 P Z2ERLEBEOIEICOVWTHERL TVET
The default object allocator uses the pymalloc memory allocator

g&=a,
El=]

NSO EESRE 2123, GIL ZIRF L THBDERDH D £75,

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) 2Nz ZF LR U & 51T, AIHEZR & NULL TR\

GRS =)= 5] =
S REAVEERLUET, MARINZXEY =30 R 2L ITONER 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

BEBDOBERDT A XM 084 FOERICH LT, AJHE’R 5 PyObject_Calloc(l, 1) HMEEh 7z
DU ESIC, 2=—27% NULL THRWEA Y XZRLET,
N—a v 3.5 THEM.

void* PyObject_Realloc (void *p, size t n)

p BT REY TR Y I % n AN PV FAXLET, HOTFAXEH LT A XD/NZIWHTETO
WEIIEEZNEE Ao

p 25 NULL OBAM-UH LIk PyObject_Malloc(n) Z%fﬁ’m“o Z5THL, n BERIZELWEA,
AEY TRy ZIZ VI A XEINETVRREINERA

RXN7zRA > XIFIE NULL TF,

p S NULL THRWERD, p EZN X DHETD PyObject_Malloc(), PyObject_Realloc() F 7zl
PyObject_Calloc() OFFHLICK DRI N IFIUIRD EEA
FIRDKR L 72354 PyObject_Realloc() & NULL 2B L. p IZHIOXEY) TV 7% X TH I RA
VEDEETT,

*p)

p BT XEY 70y 27 2BKRL %I,

void PyObject_Free(void

p

W LUET IR O L 2

z PyObject_Malloc().
PyObject_Realloc(). ¥7z1% PyUb]ect Calloc() DR LMETRIFINIIRD $HA, ZThLIS
11.4. #7>x¥ I~7EI’7 &
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p 25 NULL OB5MMD LER A

11.5 Default Memory Allocators

Default memory allocators:

LR

Configuration BT 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 @OV 1) — X | "malloc" malloc malloc malloc

pymalloc fEL D7 Ny 7
[

"malloc_debug"

malloc + debug

malloc + de-
bug

malloc + de-

bug

At

o #Hii: PYTHONMALLOC BREAZEE O fE

e malloc: fE# C A4 77 VDT RTa7uar—%, C BE: malloc(), calloc(), realloc(),

free()

e pymalloc: pymalloc XEYF7OT—%

e 7+ debug”: PyMem_SetupDebugHooks () THEBINZ TNy 77 v 7 DHAGDYE

11.6 XEV7OT7—2ZHhRAEAIALXTS

N— g v 3.4 TEM.

PyMemAllocatorEx

Structure used to describe a memory block allocator. The structure has the following fields:

Za14—ILF =1
void *ctx FHoslBr L TEXNZ—FarrFx
Ak

void* malloc(void *ctx, size_t size)

XEY) 70y 72E Y)Y TET

void* calloc(void *ctx, size_t nelem,

0TIk AEY 7y 7 Z2ED

size_t elsize) HTET
void* realloc(void *ctx, void *ptr, size_t XEV 7Ry Z7REDLETE0YHA X
new_size) LET

void free(void *ctx, void *ptr)

XEY Tay 7 RERT 3
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N— a3 v 3.5 TEH: PyMemAllocator #H&{AA PyMemAllocatorEz IZV v — A &7z 1T calloc
74—V RpEMENE L,

PyMemAllocatorDomain

TR =R XL VERFEET S 7DOFERTT, FX A4 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
R

o PyObject_Malloc()
e PyObject_Realloc()
e PyObject_Calloc()
e PyObject_Free()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
FBESNZFXAL YDA EY TRy 770 —X2HBGL %3,

void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
FRESNTEFXA YDRXEY TRy 270 —RERELET,

HFLwror—xiE, 034 hE2EREIN- T2 =— 27 NULL TRWARA YR BRI ZITUERD
FHA,

PYMEM DOMAIN RAW R XA YT, 77 —XFALy F2—7TRIFNERY FVA: 7ar—X
DBIECH ENZ & GIL BEFEIhTOE R A,

BlLwrasr —2B87yvy 27 ThY (1 207807 —X%2RUEHI V) 5A
PylMem_SetupDebugHooks () BARZIFUH LT, HrLwrusr =KD L7 Ny 77 v 7 2 BER
BLRITFNUIRD 2R A
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void PyMem_SetupDebugHooks (void)
Python X €V 78057 — 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() 23D HTHhNy 7 718 LT PyObject_Free()
IR LT,

o Ny 77 DBIRATOEZAA (Ny 777 v &X—70n—) ZHMHLET
o Ny 7 7HTHOFZAA (N 774 —nN—Tn—) 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— 3 a ¥ 38 TZMH: 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 Zi&. FOFWD/NER (512 84 FUTD) 7Y =7 Mm@ Lz pymalloc 70 r—&
HBdHH EF, pymalloc iX. 256 KiB OEEHF A XD " 7V —=F" eMUNZXEYR vy Y I EHNET,
512 84 M X h HREREID Y TTIE. PyMem_RawMalloc() ¥ PyMem_RawRealloc() 127 +—NANw 7 L
£9,

pymalloc 1%, PYMEM_DOMAIN MEM  (ex: PyMem_Malloc()) &  PYMEM_DOMAIN_OBJ  (ex:
PyObject_Malloc()) RXA YD BMEDF7O7T—43 T,

7V —F7ur—2% ROBEKEMFENET:
e Windows TlX VirtualAlloc() & VirtualFree().

o FIFATE2%E. mmap() ¥ munmap().
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o FNLMNDEEE malloc() & free(),

11.7.1 pymalloc 7 —7+707—32DHRAZIAX

N—a v 3.4 TE.

PyObjectArenaAllocator
TV —=FT7ar =Rk 57D DMERTT, 320D7 4 -V FeHRbET:

Z1—ILK LS

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—FT7ar—XeBEL £,

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)
7V—FT7RT—REFRELET,

11.8 tracemalloc C API

N—a ¥ 3.7 TENM.

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 ERAH

BANZIBRZFEE v b 2o T, #BE HioflZ Python =712 I/O Ny 77 ZXE VRT3 X 510F
RO MITRLET:

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 FTEVWEBDOELTIORLETS:

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;

FOZODBITIE Ny 77 2 EICRICEEE Y MICET 2B THRIEL TWS L ITERELTLEZ W, &
B, 2 XEV 78y 70T 2% EE. Bis XV BERBLIEA ST 2EMEZHS 3701, FATXEY
APl 77 3V RfoTITD T ARETT, UTOa—-RFREZODLI—HHH, 2053 5D—DIIFE
75 —TRBET 2RO X TV EEREEEZIRAL TN DT MW (Fatal) £ 7LD 3 %2 LTWET,

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 Iy 7% Python b — 7 L CIET 28980 R PyObject_New() . PyObject_NewVar() .
BXU Pyobject_Del () %S ¥, Python B 247V 27 b EXEVMRLEZDBR LD TEET,

INHDOBEBICOVWTIE. RED CIE2HL WA T =27 FRIDEFRLEEICHE T 20 ROPTHAL
%9,
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TWELVE

*7o 1o bREYR— (OBJECT IMPLEMENTATION
SUPPORT)

ZOETIE, FILWAT 27 FOREERT IBRICHEOLAZEK, B, BLXU~27 2l OoWTHBELET,

121 #T72x 0 b2be—TFEICXEVRERT 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. 72X B VEREI NI AT I 27 op IR L. B FIHIIRAE
TOZM (initial reference) ZHHUL L £5, FIHHLENAF TV =27 P 2B L E T, type HZDA
TV 2 FOBERBRIR-IBHOREEL BT 256, BEBEIBENINR 3247227 M0
Ly MTEMEhET, A 79227 FOMD T 4 — FIZIZEEEZMIZL EE A,

PyVarObject® PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)
Return value: Borrowed reference. PyObject_Init() DR TONEEITV, AIEH A XA TV 22
FOEGEIIZRSERD L L 5,

TYPE* PyObject_New (TYPE, PyTypeObject *type)
Return value: New reference. C #hitA%! TYPE ¥ Python A 7Y = 7 b type 2o T, #rL
W Python #7227 b2 XEY LICHERLE T, Python A 79 27 Ay XTERIALTLARN
7 4=V REHHLZINERA; AT 27 VOBRATV Y MI 1 IR D ET, BRI EXEVDOHA
R T =27 M D tp_basicsize 7 4 —)LFTHRED T,

TYPE* PyObject_NewVar (TYPE, PyTypeObject *type, Py _ ssize_t size)
Return value: New reference. C #i&ERT TYPE ¥ Python B4 72 =7 b type 2o TH L
W Python A 7Y =27 b2 XEY LICHERLE T, Python A 7927 Ay XTERINTLRD
7 4=V RIEIPIHHLINER A, BRI NI XEVIX, TYPE BEERIZIZ, type D tp_itemsize
74—V RTHREZINTWVE T A X% size T OREIREATEE T, 2O HxIZx T
DESWCERRICH A X2RETELZ A 7Y 27 P 2RET ZHMEMTY, —HOEHD 7 + — L K
DXEVEI DB TE—ETITo 2 Trur—aYEHERS L. XV EHOMELMLEL T,
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void PyObject_Del (void *op)
PyObject_New() % PyObject_NewVar() T MERL7=XEV ML 3, #@HE. ZOBBIILT
Pz FOENIEEINTWS tp_dealloc NV FIDPOLMUHINET, ZOHBEZHOH L7121
. XEVHEBIE D IEPRER Python #7227 b2RFALTWRVWOT, A7V 27 D7 400
FCHLT7 7R LTIRD A,

PyObject _Py_NoneStruct
Python 72513 None IZHZ 247322 b TY, ZOEANDT 7 EREFE, TDFTT =7 FADKRA
¥ REFHET 5 Py _None v 7 uZ{fbiiriudi b £HA,

BE:

PyModule_Create() HIREY 2 —lD7 w7 — b M,

12.2 £358DA T U MEEE (common object structure)

Python Tld, A 7Y =27 MIZERT 2 L THZ S OMERBEDNET, ZOHITE=>DMiEkL 2D
FAFECOWTHIAL £3,

12.2.1 Base object types and macros

2£TO Python £ 7Y =7 ME, A7V 227 FDRXEVYVNRBEDORERDIICHZ2PED 7 4 —L FEERIZ
HELTWES, 2D 74— Fid PyObject BB XU PyVarObject TRILENE T, ThoHDib %
7z, DETD Python 7Y =7 b OERTEEFZIIMENHEOA TV 70z o TERINLTW
9,

PyObject
BTOA TV 27 MHIZZOREIRLZDDTT, ZOMIE, H24 7V 27 b 2iET KA v &
%A 7Y b LT Python 2255 DIZRHERERPA->TVET, BED 7YY —-R" LK
Tl ZOMERIEA T 27 POBRAT Y ATV 27 MITHRT2RA T = 7 MG
AoTWVWET, EEIZIX PyOvject THEZLIXEFTINTVERAD, £TD Python A7 =2
FADKRA ¥ RIE PyObject* NFx AP TEET, X NIT7 78R %I Py_REFCNT <27 At
Py_TYPE %7 0 %L IFIIIED THA,

PyVarObject
PyObject ZHi5R LT, ob_size 74—/ FZEMLELSDTY, ZOMERKIZ. RS (length) O
REFOX TV 27 MEFITH L THEVE S, ZDRA Python/C API TEONZ Z L IHZL AL D
DEBA, XAVNIZT 72 RAT3IE Py REFCNT ~ 27 1, Py TYPE ~27 W, Py SIZE <7 a%ffib
RUIFAER D FH A

PyObject_HEAD
AEREIER VAT 27 b 2RBFATIHLVWEERES T2 215~ T3, PyOb-
ject. HEAD <27 2ZRD X S5 B F 3
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PyObject ob_base;

EW2H B Pyovject DFFa XY M ESHLTLIZE W,

PyObject_VAR_HEAD
AVARVAT LR RZEERFOA TV 2 7 v ERBFEITZHLWAERES T2 2 iflis~2 0T
3, PyObject_ VAR HEAD ~ 7 miIXD X > IXEHINET:

PyVarObject ob_base;

Lic®H % PyVarOvject D FF a2 X > b E2BRLTLIIZE W,

Py_TYPE (0)
Python #7227 F® ob_type X VN7 7R T5DIMES /0 TT, ZHUIRD &L S ICERH
IhET:

(((PyObjectx) (0))->ob_type)

int Py_IS_TYPE(PyObject *o, PyTypeObject *type)
Return non-zero if the object o type is type. Return zero otherwise. Equivalent to: Py_TYPE(o)
== type.

N—a > 3.9 TEM.

void Py_SET_TYPE(PyObject *o, PyTypeObject *type)
Set the object o type to type.

N—3 g v 3.9 TEM.

Py_REFCNT (0)
Python A 7Y =22 D ob_refcnt X YN T7 7 ERAFT2DIMMH5 <270 TT, THUUIRD XS IE
A xd:

(((PyObject*) (o)) ->ob_refcnt)

void Py_SET_REFCNT (PyObject *o, Py _ssize_t refent)

Set the object o reference counter to refent.

N—3 g v 3.9 TEM.

Py_SIZE (o)
Python #7227 +® ob_size XA VN7 72 AT 2DIMES 70 Ts, ZHERD XS ICERH
ThET:

(((PyVarObject*) (o)) ->ob_size)

void Py_SET_SIZE(PyVarObject *o, Py _ssize_t size)

Set the object o size to size.

N—=2 3 >~ 3.9 TiEl
12.2. HBDAF TP 1Y MMEEER (common object structure) 245
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PyObject_HEAD_INIT (type)
LW PyObject BD 7D OHIHIMEIICERT 2~70Td, ZOXI7RERO LS ICERINET,

_PyObject_EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)
H LW, ob_size 7 4 =)L REEL PylarObject B 7= OFIAEICERT 2~/ T3, 2O~
ERD XS WCERINET,

_PyObject_EXTRA_INIT
1, type, size,

12.2.2 Implementing functions and methods

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.

B D> 732 F 23RO BHTT

PyObject *PyCFunction(PyObject *self,

PyObject *args);

PyCFunctionWithKeywords
Type of the functions used to implement Python callables in C with signature METH_VARARGS |
METH_KEYWORDS. The function signature is:

PyObject *PyCFunctionWithKeywords(PyObject *self,
PyObject *args,
PyObject *kwargs);

_PyCFunctionFast
Type of the functions used to implement Python callables in C with signature METH_FASTCALL.

The function signature is:

PyObject *_PyCFunctionFast(PyObject *self,
PyObject *const *args,

Py_ssize_t nargs);

_PyCFunctionFastWithKeywords
Type of the functions used to implement Python callables in C with signature METH_FASTCALL |
METH_KEYWORDS. The function signature is:
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PyObject *_PyCFunctionFastWithKeywords(PyObject *self,
PyObject *const *args,

Py_ssize_t nargs,

PyObject *kwnames);

PyCMethod
Type of the functions used to implement Python callables in C with signature METH_METHQOD |
METH_FASTCALL | METH_KEYWORDS. The function signature is:

PyObject *PyCMethod(PyObject *self,
PyTypeObject *defining_class,
PyObject *const *args,

Py_ssize_t nargs,

PyObject *kwnames)

N—ar 3.9 TEM.

PyMethodDef
BRI D X Y v FEFEDRT 2BRICHVAEEARTT, ZoMERIIE 45D 7 4 =L RS H 3

Z14—=)ILEF | CDOE B

ml_name const char * | XYV v K%

ml_meth PyCFunction | C E#EADKRA > &

ml_flags | int MOHELEZED LS AT 0% RT 727y b
ml_doc const char * | docstring DNAEZEIFTRA VX

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 Py0b 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 these 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
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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.
N—= a ¥ 3.7 TEM.

METH_FASTCALL | METH_KEYWORDS
Extension of METH FASTCALL supporting also keyword arguments, with methods of type
_PyCFunctionFastWithKeywords. 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 (which are guaranteed to be strings) 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 THEM.

METH_METHOD | METH_FASTCALL | METH_KEYWORDS
Extension of METH_FASTCALL | METH_KEYWORDS supporting the defining class, that is, the class
that contains the method in question. The defining class might be a superclass of Py_TYPE(self).

The method needs to be of type PyCMethod, the same as for METH_FASTCALL | METH_KEYWORDS

with defining class argument added after self.
N—=a v 3.9 THE.

METH_NOARGS
S DTN R Y v Fid. METH_NOARGS 7 5 7% D 7=355. BDERSIBPIEEIN TV E0EF 2y
ZULRBRABDET, TIL77XAY Yy i PyCFunction TR TIERD R A, F—D /87 XXX
self 127D, EVa—AhF T T2l b YRRV AANDBSRERET 222122 25, WTFhCE
. BZDOT X RIENULL 12D F5,

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.

TFoZo0E . MOHLENEZRTSDOTIRRL, 77 ADAY v Fe LTHS BEOFRMIAZ RS
DTF, EEY 2 —/MIH L TERSNLBBETHNTIRD FEA, XYy FIZRLTIE, RRKT—2L2Z
D77 7%y FTEXREA,

METH_CLASS
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AV FOEMIOGIEIZIE, DA VAR ATREBRBA T 7 W EINET, 2075 713
HIAHBIRL classmethod () 2o THEMT 2D ERL I FARAY YR (class method) KT %72
DIZEDNET,

METH_STATIC
XYy FORPOFIEICE., BDOA Y AKXy ZATIERL NILL I hET, 2077 7
staticmethod() 2o THEMT 2D LR L BBIAY v R (static method) ZERT % 7=l
bh s,

B —DODERIE, HEXY Y FEFEADHDAY v FERLBEEMZ 20 5 02HI#IL £3,

METH_COEXIST

AV REMEOERTEEXMMZ 2 Tr— N LEd, METH _COEXIST %2#8ELRIFNI. T
7 ANV POFRECLEDN o T, EBPERLBRVEIIRAF Yy T LET, ABY F T v =XV v
FTF—TN XD BHEHIR—FINDZDT, HlZIE sq contains ARy MZT7 vy L TWBEAY v R
__contains__() 4L, A% ® PyCFunction ®n— FE2[HIELEST, ZO7 7 7% EXT S
. PyCFunction {37 v R—=F 7Y =7 b2 EZHZ I Tr—-FEN, Aoy b eEVTLET,
PyCFunctions OFFHLIEZ T v 8—F 7P =27 POFUHL LD dFELEINTVWEDT, Z5 L%k
ERRDMERNICI D £ 5

12.2.3 Accessing attributes of extension types

PyMemberDef
type ® C #HBAHRD X N LTHMINTW3, H2ROEMERTHMENRTT, ZoMEHRD
74—V REUTOEEHTT:

Z4—ILF | COE T

name const char * | X ¥ \%

type int C koo X v oxpil

offset Py ssize t | Z®DX D type object FIEAKFDIZHTD offset N4 +
flags int 7 4 =V DAL LERAPFEAARIRERODPZRT Y b7 57
doc const char * | docstring DNEZETRA X

type 372 TAD COREZEKRTZ T_~27adD55D 1DTF, XY 2N Python 67 72X X
NBLE, ZOXYNENIET % Python ORICEH N E T,
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Yo 0% C o®

T SHORT short

T_INT int

T LONG long

T FLOAT FEV MR
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 D3R > TWBDIE, T_OBJECT IEX >N NULL 72 o7z & ZIZ None %
RFT D% L. T_OBJECT_EX X AttributeError 2§ %5 T3, T_OBJECT EX ¥ T_OBJECT X
DB T2 del XEIELL HO2S DT, TENIX T_O0BIJECT Tld72 < T_OBJECT_EX %ffio T
&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).

Heap allocated types (created using PyType_FromSpec() or similar), PyMemberDef may
contain definitions for the special members __dictoffset__, __weaklistoffset__ and
__vectorcalloffset__, corresponding to  tp_dictoffset, tp_weaklistoffset and
tp_wvectorcall_offset in type objects.  These must be defined with T_PYSSIZET and
READONLY, for example:

static PyMemberDef spam_type_members[] = {
{"__dictoffset__", T_PYSSIZET, offsetof(Spam_object, dict), READONLY},
{NULL} /* Sentinel */

};

PyObject® PyMember_GetOne (const char *obj addr, struct PyMemberDef *m)

Get an attribute belonging to the object at address obj addr. The attribute is described by
PyMemberDef m. Returns NULL on error.

int PyMember_SetOne (char *obj addr, struct PyMemberDef *m, PyObject *o)
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Set an attribute belonging to the object at address obj_addr to object o. The attribute to set is

described by PyMemberDef m. Returns 0 if successful and a negative value on failure.

PyGetSetDef
BMOTanXT 4 DEIRBRT 7 EARERT 37D DOHEERT T, ccmember: Py TypeObject.tp_getset
Any POFHBBHL T ZE W,

71—l | COE =3
ke
name const &%
char *
get getter C function to get the attribute
®£a setter EBfEZE Y HIRT 2EED C SiEMK, BRI nkGa. BIEEHRA
b AR $9,
doc const TEDORF a2 X T— a3 Y FF|
char *
closure | void * getter & setter DIBIT — X 22t T 25, 47> a VORBKRA &,

The get function takes one PyObject* parameter (the instance) and a function pointer (the

associated closure):

typedef PyObject *(*getter)(PyObject *, void *);

R F 73 RMURFIC NULL e St EICE NI e E3FHLWBRZEL £9,

set functions take two PyOb ject+ parameters (the instance and the value to be set) and a function

pointer (the associated closure):

typedef int (xsetter) (PyObject *, PyObject *, void *);

JEMEZHIFRS 25813, 2 FEHD ST A —XIZ NULL ZHE L £ 5. BILEHEIE 0 2. KWL
fid -1 2 LTRLE S,

123 BATox ok

WA A NDORZEFRT WS PyTypeObject MiEHRIE, B3Z5< Python A 7Y 27 M X7 LDHT
RODEELHERD 1 ODTL &I, BA TV =7 NI PyObject_*x() R PyType_*x() ROBBMTNZ T
DB IEFLAYD Python 77V 7r—>a itk 2T, ELTHHADDH ZHETRBELERTA, BA TPy
MIZF TPz b BEDESIRIRES DERD I TT DS, A VX T XK REIZERT IR
EY 2 — NV TIRIFFICEERFETT,

B 7Y 7 MIEEDH (standard type) IZHANRB 2R D KREREEERTT, FHA TV 27 MIZL D
EZRRELTEBD, ZDIEL AL C EBANDKRAL VX T, ZNFAOBEBIIZ DBIDKERED /N WD %
FELTOVET, COHITIE BATY27 bDEFET 4 — L FIZOVWTEHMZHIIL 9, %7 4 —L Pl
TSN THET 2 IERICHH SN TV E T,
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YUTDrA4v 27077 LY RMAT, ERA HiTld PyTypeObject DEM L V7% —H THETX 24
EHETVET,

1231 214y o2UT77L >R

tp XOvY b+
PyTypeObject 20y k*! i) WHAY Y R /AS%EN 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 X X
(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 ¢
tp_call ternaryfunc __call X X
tp_str reprfunc _str_ X X
tp_getattro getattrofunc ___getattribute X X €
___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 ot o le  , eq X G
ne , __ gt
__ge
tp_weaklistoffset Py_ssize_t X ?
tp_iter getiterfunc _ iter X
tp_titernext i1ternext func ___next___ X
tp_methods PyMethodDef || X X
tp_members PyMemberDef || X

ROR—=TJ|HEL
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R 1-RIOR—IH5DHFEE

PyTypeObject 2Oy k*! i) WHAYV Y R /AS%EN Info*2
QT DI
tp_getset PyGetSetDef || X X
tp_base PyTypeObject * ___base_ X
tp_dict PyObject * _diet___ ?
tp_descr_get descrget func _get X
tp_descr_set descrset func _ set_ ,  delete X
tp_dictoffset Py_ssize_t X ?
tp_intt initproc __init X X X
tp_alloc allocfunc X 77
tp_new newfunc __new_ XX 77
tp_free freefunc XX 77
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
tp_vectorcall vectorcall func

AFERCHEbNTWE Rry MG, 20 (FENKR) FERTH 2 Z L ZRLTVET, WHENTHbATV2 23y IR,
FAHLEMAE LTRbhARETT, AFRTHLDATVWE Ay ME, NEToAfDIE Y., (HEIFEL LTO) "<R>"

. 2D 4 —LREBWETHZZ L (NULL TRV L) ZEKL 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

Note t] | frectively inherited throueh ¢ | attribute lookun chai

12.3. BFTz I b
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sub-slots
Slot B BJHXY Y 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 _isub_
nb_multiply binaryfunc _ mul
~ rmul
nb_inplace_multiply binaryfunc __imul_
nb_remainder binaryfunc _ mod___
__rmod____
nb_inplace_remainder binaryfunc ___imod___
nb_divmod binaryfunc ~_divmod____
_rdivmod____
nb_power ternaryfunc ___pow___
___rpow___
nb_inplace_power ternaryfunc ___ipow___
nb_negative unaryfunc ___neg_
nb_positive unaryfunc ___pos____
nb_absolute unaryfunc __abs__
nb_bool INQUITY __bool___
nb_tinvert unaryfunc __invert
nb_lshift binaryfunc _Ishift. ~ _ rl-
shift
nb_inplace_lshift binaryfunc _ilshift_
nb_rshift binaryfunc __rshift_
_rrshift
nb_inplace_rshift binaryfunc ___irshift_
nb_and binaryfunc __and___
~_rand
nb_inplace_and binaryfunc _dand___
nb_xor binaryfunc __Xor____
___IrXor___
nb_inplace_zor binaryfunc ___ixor____

ROR—ZITH<

254 F 12 E 72U EEHYER— b (object implementation support)




The Python/C API, U —X 3.9.19

R 2-RIOR—IHS5DHKE

Slot B BWHXY Y R
nb_or binaryfunc ~_or______ror_
nb_inplace_or binaryfunc __or___
nb_int unaryfunc __int_
nb_reserved void *
nb_float unaryfunc ~_ float
nb_floor_divide binaryfunc _ floordiv__
nb_inplace_floor_divide binaryfunc ___ifloordiv___
nb_true_divide binaryfunc __truediv____
nb_inplace_true_divide binaryfunc _itruediv___
nb_index unaryfunc __index___
nb_matriz_multiply binaryfunc ___matmul____
~_rmatmul
nb_inplace_matriz_multiply binaryfunc __imatmul
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_ttem ssizeargfunc ___ getitem
sq_ass_1item ssizeobjargproc _ setitem
~delitem
sq_contains objobjproc ____contains
sq_tinplace_concat binaryfunc _ dadd___
sq_1inplace_repeat ssizeargfunc __imul_
bf_getbuffer getbufferproc()

bf_releasebuffer

releasebufferproc()

12.3. BFTz I b
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A0y bDEHRE (typedef)

ERE (typedef) 5|85 W\ 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 *
setattrofunc | int
256 # 12 E 771U FREYR— I |(object implementation support)
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See Slot Type typedefs below for more detail.

12.3.2 PyTypeObject &

PyTypeObject DFEEREFRIX Include/object.h TROIHNZIITTT, SBOFMEEL =HIT, Z

CTRERZMHRDELET:

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 1% L)
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(RIDR=I D5 DREE)

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 b+

The type object structure extends the PyVarObject structure. The ob_size field is used for dynamic
types (created by type_new(), usually called from a class statement). Note that PyType_Type (the
metatype) initializes tp_itemsize, which means that its instances (i.e. type objects) must have the

ob_size field.

PyObject* PyObject._ob_next

PyObject* PyObject._ob_prev
INBH5D7 44— Kid~v2Z 1 Py TRACEREFS EREINTWVWEAHAEDABFMEL T T,
PyObject_HEAD_INIT ~Z u%ffis ¥, 7 4 —/)L K% NULL WZHIHAL L £ 5, &I X £ Y FELR
ENTVHATZY =27 PTIE. CAHDT 4 —)V FIFHIZ NULL DFETY., BFFNCXEVERENS
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AT OGS, ThH 0D 7 4 =L Rk, e—=T7 LD 2TO FHFOF T =7 v ok
ZEYYIYRMNTATO 2 bV YT ABICEDNE T, 2O ZidkA TNy ZHINCHI A
TEET; BIRTIE. BEEZA S PYTHONDUMPREFS DSR{E XN TWVWB L EIZ, 707 T A DRITK TGS
THERLTVWE A TV 27 F 2T 2 D0 ME—D BT,

bz
Y ITRAL FEZDT 4 — L FEBHREL TR A,

Py__ssize_t PyObject.ob_refcnt
BA 722 DB AH Y > b T, PyObject _HEAD_INIT X ZOfE% 1 WZ#IHL L £ 3, #NICXE
VR I NAA 7Y 2 7 F TR, DA Y RZ VR (ob_type DS T 2HER L TV ATV =2
M) BEZREAY Y FTEIHRITZ BDERA . BINCXEVHERINLZEA TS =227 FOBHE. 4
VARV AFBEBATV FORRIC BDET

R
B TRALFIZZDT7 4 =L FEHEALTHA,

PyTypeObject™ PyObject.ob_type
HEHAEDOE, BOEWHET L2 XXX A 7 TF, PyObject_HEAD_INIT ~ 27 v CT#fiflbxh, &EHE
¥ &PyType_Type KD EF, Lo L. (A< & d) Windows THIFHTZ 281V 2 — FA[RERILIR
BV 2= T, a2 JIXEMRE T Rvwe X2 D3, 22T, ZoblLE LT,
PyObject_HEAD_INIT 2l NULL %2 L THIALL THB &, MOBIEEZITIRNCEY 2 — L DAL
B CTIIRINCZ D7 4 — L REPHIET 2 22 1I2R > TVE T, ZOREZUTO XS I/TVWET:

Foo_Type.ob_type = &PyType_Type;

FoBMEE, ZETI2HOVDLREZA VAR AERID BANICL TE2RINIR D FHA,
PyType_Ready () \& ob_type 2% NULL %> ¥ 5 22X, NULL DS EITIFILIE S 5 2D ob_type 7 4 —
N RTHHEL £5, ob_type 7 4 —/V RB¥ R THRWES, PyType_Ready() &2 D7 4 —NL K%
ZHELEEA

k-

B TRALTIZZDT7 4 — NV FEHELFT,

12.3.4 PyVarObject XOvw k

Py_ssize_t PyVarObject.ob_size
HINCAE VRSN TWR A 7Y =227 FOGE, 2O7 14— PRzt nsd, By
KXEVREINTOWEIRA TV 27 bOBE, 2O 74— FERNEMER S 2 RRBE®RZ 5
\i \3—0
e

YT RATIEIDT 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

BOAFIDBA > TWS NUL i SN XFHNANDRA VX TT, BV 2—1Dr7a—rOLEHr LT
77 ATELRDGE, ZOXFINIEEREY 2 — %4, Ry b, ZLTHOLRET L L SXFHNC
%D ET; HARAARDEGE, 1IZ0RDEARITTT, TP a2 —ADH2 9 r—IDY TEI 2—1D
BE. BRI r—VEDPERREY 2 —NEHD—RIT KR TVET, flZIE Ry r— P NOY
TEI 2=V QA TWVWAREY 2 —/)L M NTERZINTWS T &, tp_name & "P.Q.M.T" IZ#JHH
fLLET,

A B VBRI NZTI A T 27 FOGE. TD 7 4 —L FIZBEICROLENCR D, £V 2—14%
BRIOFEENTH — '__module__' IINT 2 L THIRINICHRIEENE T,

FINC X B VIR EINZBA T2 2 7 FDOFE, tp_name 7 4 =V RIZIE Ry EFEATVWBIET
T3, HEDFY M EDBENIDH B2EXFHNEMIE __module__ BHEEX LT, /Ky FEDdR
AIZHBETE __name__ B LT7 7R TEE T,

Fy PR Ao TOWRWES, tp_name 7 4 =)L FORNAELTH __name__ JEMIZHR D, __module__
EEE (RO X S ICHOFFENTHRINICE Y FLBRWHLED) RERICRDET, Z0kD, 20D
ANZ pickle (LTERVWZLIIARDET, 5, pydoc DMERTEEY 2a— L FFaX DY R T

WCHH SR BD ET,

This field must not be NULL. It is the only required field in PyTypeObject () (other than potentially

tp_itemsize).
i

B ITRAL T EZDT 4 — L FEBHRELEHA,

Py__ssize_t PyTypeObject.tp_basicsize

Py_ssize_t PyTypeObject.tp_itemsize

IHREDT 4 =N R B VAR ZADANL P YA RXRFHETESE51CLETS,

BN ZOo0ENH D T BERA VAKX ADHENZ, tp_itemsize 7 4 —/)L K23 BT, AJZ
RA VARV ZADTTE tp_itemsize 7 4 —V EHIEL B OMHEICLD £F, FEERA VAKX ZADHD
BE. BTDAL VAX Y AEELL tp_basicsize THZ OV AL Xk D 3,

AZEREA VAR ZADRIDGE, 4 VAR AIZIE ob_size 74—V KBRS TERESLT, £ VA&
VADYAREIN AT D 7 EX” 2 LT, tp_basicsize & tp_itemsize D N fFZEL
725D DET, N DETEE, { VARV AD ob_size 7 4 — /L RICEREINE T, =72 LAEK
BV Oo0dH D ET: FlRIF. BHTIEIADHEE ob_size IXffio T, A VARV RADORITHEDATD
5Zt%ml. N BIKIZ abs(ob_size) 272D %£3, £7z. ob_size 74—V RKPBHZ0HEWV-T,
BT LBA VARV ADPALERTHZ Z e ZBKRLEEA (B2, VR MoOBERIZIEEED A >~
AR VAR BICDDPDET, A VARV RARZIIHB 2 A LB ER; o7 ob_size 74—V KHHD
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),

EARY £ Z12id, PyObject HEAD ~ 27 0 ¥ 721 PyObject_ VAR_HEAD =7 W1 (A4 ¥ A& ¥ ARk
ZHET2DRMMiokbohDvrn) TEAEENTVWE 74—V EPR Ao TWVET, EHIT,
_ob_prev BX U _ob_next 74 —ILRBHIZFAE, TNEDT7 4 =L RH AL XIBEINE T,
PEoT, tp_basicsize DIELWIIHHLEZIGE2121E. A YAX VAT —XDVLATYNVEEET 5D
WS HHEARICH LT sizeof HETERFES Lrdbh A, EAY A XTE. GC Ay XV 4 X
A2 TWVERA,

T4 YRAY MHETLER: ZBOBERZHET 2BCREDT 74 ¥ XY b BREE R B5E,
tp_basicsize DIEICRZ DI RITIUIR D 8 A, Fl: H 25D double DEFIZEIEL TS E L
£9, tp_itemsize l& sizeof (double) TT, tp_basicsize A’ sizeof (double) (Z ZTIFIN %
double D7 74 Y XV FPERT 29 A XERET 2) OMEABD DI A X282 X512FT2D1d 71
7 7DEMLETT,

For any type with variable-length instances, this field must not be NULL.
o

INHDT 4=V REY T EA AL CHERINE T, BEXA T 0 TRV tp_itemsize &
FoTWwhGa, BELXAA TOELBIKEL EIT2. —BRNCEY 724 7 THlo 0 THWEL
tp_itemsize ICERET 2 DIFEETIEDH Y TH A

destructor PyTypeObject.tp_dealloc
AVARYADT AN T 7 ZEBADKRA Y2 TS, ZOMEIL (FET None % Ellipsis DIHED
X)) A VARRZ Y ADRL TXEY RS NR VAR THRVR DB TERLRFIUIRD FHA, 7
T X FROMED TS

void tp_dealloc(PyObject #*self);

FA LT 7 ZERE. BRI Y NBFICE I - 2B Py_DECREF() X Py_XDECREF() X7
anLENHINE T, FOHINRETIE, A YRRV RAZEEFELE T, A4 Y RAX Y 2K
TEBRBIE L BRVIRETT, TA M7 ZEBEA YRRV ADPEFREL TV R 2 TOSREMBL.
A VAR YADTERLTVWEZRTOREY Ny 7 7% (N 7 7 ORI - 7B IGT 2 X €
V FREIRBEEC R o C) L. ZDREID tp_ free BIEZMUIH L £, H2MBY 7T X4 T2/ERTE
72\ (Py_TPFLAGS_BASETYPE 7 2 723ty b ENLTWRW) B, tp_free DRODIATI =7 b
DX E V) fEHREIEL (deallocator) ZEHETUOH L TH2EVERA, 7Y =7 DX E Y MRKEEUI.
A VARV ADRAEYEREITIBICH - ZBEBICRHIE L 72 O TRITINERD FHA; A VARV
A% PyObject_New() % PyObject_VarNew() TXEV MR L GE I, BH PyObject_Del ()
Zff, PyObject_GC_New() X PyObject_GC_NewVar() THEF L7235 E121X PyObject_GC_Del ()
EHEVET,

If the type supports garbage collection (has the Py_TPFLAGS_HAVE_GC flag bit set), the destructor
should call PyObject_GC_UnTrack() before clearing any member fields.

static void foo_dealloc(foo_object *self) {
PyObject_GC_UnTrack(self) ;
Py_CLEAR(self->ref);

RDOR=I 1% L)
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(FiDR— 25 D %)

Py_TYPE(self)->tp_free((PyObject *)self);

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:

static void foo_dealloc(foo_object *self) {
PyTypeObject *tp = Py_TYPE(self);
// free references and buffers here
tp->tp_free(self);
Py_DECREF (tp) ;

R

P ITRATEIDT 4 — L RERELET,

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 wectorcallfunc pointer may be NULL, 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 be-
haviour is consistent with the vectorcallfunc function. This can be done by setting ¢p_ call to

PyVectorcall_Call().

E&: 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, likely 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— a v 3.8 TEH: Before version 3.8, this slot was named tp_print. In Python 2.x, it was

used for printing to a file. In Python 3.0 to 3.7, it was unused.
.

This field is always inherited. However, the Py_TPFLAGS HAVE_VECTORCALL flag is not always
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inherited. If it’s not, then the subclass won’t use vectorcall, except when PyVectorcall_Call()

is explicitly called. This is in particular the case for heap types (including subclasses defined in
Python).

getattrfunc PyTypeObject.tp_getattr

F T arDKRA Y RT, get-attribute-string 217 5 B ZEIBL £ 3

ZDT7 4=V RIZIHHERETT, ZOT7 44—V RRERT DL XL, tp_getattro AKEFALT X5 ICH)
fEL. BMHAIX Python XXFFH| A 7Y =27 bTIE%R < C XFHITIEET 2 L5 BB EET LS 1CL
IR FH A

R
Group: tp_getattr, tp_getattro

ZD7 4= RIE tp_getattro HITH T X4 FITHEREINET: TR, + 74470
tp_getattr BRI tp_getattro HIIZ NULL DFE. ¥ 7 X4 FIIEEX A THh 5 tp_getattr
¥ tp_getattro XML bRAL 3,

setattrfunc PyTypeObject.tp_setattr

FTarDRA Y RT, BEDOKRE LHIFRZAT S BBZIEL £95

TDT7 4=V FIBIFHRETT, ZOT7 4 — NV NEERT DL XL, tp_setattro BIEFEUT L 512
EL. JBIEAIE Python SUFH| 7Y = 7 FTld7 < C XFEHITEET 2 & 5 RBEBEET XS5 CL
BT D EH A

o
Group: tp_setattr, tp_setattro

DT 4 =KX tp_setattro ¥ HITH T XA FICHERINET: Tbb, 37X 70D
tp_setattr BXUY tp_setattro HIIZ NULL DTS, 7 XA FIEIREX A T 5 tp_setattr
Y tp_setattro XML bRAL 3,

PyAsyncMethods* PyTypeObject.tp_as_async

BMOEEREZIETRA VX TT, ZOMEERIZ. C L)LT awaitable 78 » 3Ly asynchronous
iterator 7R M ANERETEIA T 7 YV EFREBKRTEI 74—V FEEBET, FFLWVWI kIX
async 77T U MEER 2L TLEZ W,

N— a ¥ 3.5 TEI: YA tp_compare X tp_reserved ¥ L THIGNTWE L7,
i

tp_as_async 7 4 =)V RIFMRSINETAD, ZTHIZEENS 7 4 — L FHBEFICHEE XN E T,

reprfunc PyTypeObject.tp_repr

AT arDRA VRT, HAABEE repr() ZHEEL TV LBBERL £,

The signature is the same as for PyObject_Repr():

PyObject *tp_repr(PyObject *self);
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ZOEBUISIFHNA TP =7+ Unicode A 72 =7 b ’Eié‘é XD 8 A, HEME. 2
DBIRDNE T FHINZ, WYIRIREET eval O WWHE LAHA, RCEZFROA 7O =7 M2 K5 7%
XFHTRIFIUIRD T8 A, FAEERBEAICIE, 7027 PO SE8H L ZNEDA -7
"< PBIRE ST > THRDO XTI ZREZRITIUIRD 8 A

bz
Y ITRXAL FEZDT 4 — L FBRELE T,

F7A4ILE

DT 4 =V EHRFRESHNTORWEE, <%s object at %p> DIER% & 2 XFHIMPIRINE T, s
WBHRIDZENS, %p 34TV 27 bDXEY 7 RLARKBEBRIONE T,

PyNumberMethods* PyTypeObject.tp_as_number
BfE 7o b al kL BMoMEREIR TR, VX TT, ZhoD 7 4 =L ROV TIE BEA

T2V MESER TN TVET,
.
tp_as_number 7 4 —L FIZMRINFBAD, TZDEENE T 14— FOMEFNTHAI N E T,

PySequenceMethods* PyTypeObject.tp_as_sequence
Y=Y A78 b alERELBMOMIERZIET RS Y2 TY, TNHDT 4 =L FIZOWTIE
=T YRAF T MEEE THHASATHET,

e
tp_as_sequence 7 4 — /L FIIMRSINFEAD, ZHIKETEND 7 4 — L FMERNCHA S NE T,

PyMappingMethods* PyTypeObject.tp_as_mapping
~ybrr7n bt anre R LCBMOMERZETRA VX T, Th6DT7 4 =N FIZOWTIE
Ry TATI Y MEEER THHZIATVET,

o
tp_as_mapping 7 4 =)V IR INFEBAD, ZUTEFENDE 7 4 —V REBNCHER SN E T,

hashfunc PyTypeObject.tp_hash
T arDRA Y RT, MAHAHBE hash ) Z2FEEL TV IBREEL T,

The signature is the same as for Py0bject_Hash ():

Py_hash_t tp_hash(PyObject *);

ZOBEEE C D long HOEEIRIRIELD THA, BERICIE -1 ZERVEICLTIEARD $EA;
Ny ¥ alOREFICE 7 —=PE T GE, BEEESN Ly P LT -1 ZRIRIERD EE A,

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().
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ZD 7 4 =)V RIZBHRINIZ PyObject_HashNotImplemented () WCEET 5 Z & T, Bl type 26D
Ny T aXYy ROWREZ Ty 75252 enTEES, ZHE Python LX)V TOD __hash__ =
None & [AI%FICf#N X 41, isinstance(o, collections.Hashable) ASIEL { False ZiRT L5 I
BDFET, WHELARETH S Z L IHERELTL XV - Python LJLT __hash__ = None ®##&E
352 T tp_hash A8 v M PyObject_HashNotImplemented () b’rﬁiéﬂi?o

i
Group: tp_hash, tp_richcompare

ZD 7T 4 =)V FIE tp_richcompare TV T XL FITHEINET: Tbb, v T7&4 T
D tp_richcompare B XU tp_hash DMF LB NULL DY &, ¥ 7 XA FREEXAL TH 5
tp_richcompare ¥ tp_hash EW L DYEL FT,

ternaryfunc PyTypeObject.tp_call
AT avDEAYRT, 72227 POMUHLZHEEL TOLEBEIRLET, #7227 b
CH LATRE TR WHEIZE NULL K LRI D $8 A, 73 F vid PyObject_Call () E[FT
‘/C\\\j—o

PyObject *tp_call(PyObject *self, PyObject *args, PyObject *kwargs);

.
Y TRATEIZDT 4 — L REHELET,

reprfunc PyTypeObject.tp_str
F T ayDRA Y RT, HAAADHERF str() ZFHEL TV LIEBERLET, (str HRD—DIZ
Bolele®d, str() Estr DAVA IV RXEMUHT I EIXFRELTESI WV, ZOAaYR 77
RZIFEBEOWUIZ1TS BT PyObject_Str() ZM-UH L. & HIT PyObject_Str() I DNV K F
EMOHT IR ET, )

The signature is the same as for PyObject_Str():

PyObject *tp_str(PyObject *self);

COBEREI TN A 7Y =27 F A Unicode 79 227 M EREIRFIRD XA, ZREF TV =
7 &7 hRT L (friendly)” RELLZXFHTHRIFNUIHRD EHA. WVWIDIE. ZOXFHNE
¥ b} print () BBTHEDONS Z 2 IR BRI, ST,

b
YFITXAL FEZDT 4 — L FBRELE T,
FI7xILE

D7 4 =L EBRESINTORWEGE, CTFHIRBZ RS 72DI21E PyObject_Repr () BIFUHE
£79,

getattrofunc PyTypeObject.tp_getattro
F T arDRA U RT, get-attribute ZHEEL TWBHBEMEIELET,
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The signature is the same as for PyObject_GetAttr():

PyObject *tp_getattro(PyObject *self, PyObject *attr);

WHEOBEBEMBREFEL TS PyObject_GenericGetdttr() I D7 4 — L RICHRELTEL
WTWOBEREHN T,

e
Group: tp_getattr, tp_getattro

D7 4=V FiE tp_getattr LHITH T XL FITHEREINET: TROB, Y724 70D
tp_getattr BLU tp_getattro BHIZ NULL OFE, 7 X A4 FTIIRIEX A T 5 tp_getattr
¢ tp_getattro ZMTE WAL X5,

F7#ILEbE

PyBaseObject_Type uses PyObject_GenericGetAtir().

setattrofunc PyTypeObject.tp_setattro

F T arDRA Y RT, BEDKRE LHIFRZAT S BZIEL £35

The signature is the same as for PyObject_SetAttr():

int tp_setattro(PyObject *self, PyObject *attr, PyObject *value);

S 512, value I NULL ZHE L TBMZHIRTE 2 X5 LARTER D S8 A, BHEOA TV =7
MEMRELFEE L TWS PyObject_GenericSetdttr() & Z D7 4 =LV RIZRELTEL 0T
WO EIIERT T,

kR
Group: tp_setattr, tp_setattro

D7 4 =)L FiE tp_setattr LI TR TICHEINET: ThbbE, 724 7D
tp_setattr BXU tp_setattro BT NULL DG, ¥ 7 X4 FIIEEX A THh 5 tp_setattr
¢ tp_setattro ZMI/TE WAL X5,

T7#4ILE

PyBaseObject_Type uses PyObject_GenericSetAttr().

PyBufferProcs* PyTypeObject.tp_as_buffer

N T 7 AV R=T 2 —RAERELTVWEA TV 27 MCOABEET 5, —HD 7 4 — L FEER Ao
TR OMEREZIRTRA Y X TF, MERNDOE 7 4 — AV RE Ny T 7F T 0 MEERE (buffer
object structure) TEHIAL £55

R

tp_as_buffer 74—V FEKEIBHESINEEADL, THICEEND 7 14— FIEEICHA S N
9,
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unsigned long PyTypeObject.tp_flags

D74 =NV FRART Z 702y PRAZTT, WS D0D7 773, RHEDRIITHENT
ZHIW =Y T4 ZJADBEHENE L 2R LET,; 20D 7 573, BA 7Y =27 b (H2W0WIE
tp_as_number . tp_as_sequence . tp_as_mapping . B XL tp_as_buffer BHIEL TV B HLR
KRERLER) ORPED 7 4 — L FD S B, @EPOHEETT o EIFEL TV DI TIERVWD DO2H
2o TWVWBZ e ZRTDIMHONET; 7778y A7 U T7ERATVIR, 75 7BMREL T
W57 4 =L RIZIET 72 AL BWRDDIC, ZDfEIZERD NULL I85> TW 5 & A7R SR F U
DERA.

bz

DT 4 = FOMKIZABASTVET, IFLALD7 I 73 EFNCHRRINET, ThbE, A
BATDI7 77y FRFREIN TV D, FTXATDI75 7y b ZNEFISHEE T, JEREE
REMLEAD R S N 25513, RIEEERERICRGR T 2 7 7 7y MIEE SRS E T, T74D
b, BEXATD7 578y Ol IHREREBEHRANDORA v 2, 744 Ficav—-3h
%79, Py TPFLAGS_HAVE_ GC 72 Z7'&v M tp_traverse 74—V K& tp_clear 7 4 —/L NIk
R EINE T, TRbBE. ¥ 7 XA FITBWTC, Py TPFLAGS HAVE GC 77 7B vy 7 V7 &N
TWT, tp_traverse 7 4 =L R ¥ tp_clear 7 4 =)L FHOEIEL NULL 1272 5 TW 25 E TR X
NnNEI,

T7#ILE
PyBaseObject_Type uses Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE.
Bit Masks:

DT T2y "R AZBZBEERINATVEHDOTT; 77 270F | HEFTHEMEZR-> T
tp_flags 7 4 =)L RDEEERTE £F, PyType_HasFeature() v 27 03By 7 7 7, tp BXO
fEED, tp->tp_flags & f AIEL LY S 2FEANET,

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
MEPEROBOEEXAL T LTHEZIZBEEICEY FEAEZEY FTF, 2Oy b2 U 7R
51X, ZOROY T2 A4 FIERTEERA (Java 1B 2 "final” 7 7 A7z 2 5 R1272 D
%79).

R
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777

Py_TPFLAGS_READY
AT 27 bW PyType_Ready () TRERXWIIHLIN 2Ly PEhdE Y FTT,
k.
777

Py_TPFLAGS_READYING
PyType_Ready () WX X 28A 7Y =7 + oL IZy PEhdEy T,

Rk
277

Py_TPFLAGS_HAVE_GC
AT PRI R=yarryay (GC) 2 R-1r T35ty bENBEy FTT,
Oy IRy PEINTVWBEHA, 4 ¥ ARV RIE PyObject_GC_New() %o THEML.
PyObject_GC_ Del () %Mo THEF LR IFIUIR D A, FFLVWERIE BREBAR—2OL

223 Y R—FT3 IHDET, 2Oy MI, GCIZB#T 37 4 =LK tp_traverse B
XU tp_clear PRF T 27 PHIKHEETEI DB RLTVET,

A
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
MAT7 27 P BLUHREEMERORED 7 4 -V FOFMEDOAMICEET 2 4
TOLY FHHR2Ey PR TY, BIRKTWE, 2oy PxAZIREBMUTOLE Y b
Py_TPFLAGS_HAVE_STACKLESS_EXTENSION 3 & ¢} Py_TPFLAGS_HAVE_VERSION_TAG 23 A - T
WET,

R
77

Py_TPFLAGS_METHOD_DESCRIPTOR
This bit indicates that objects behave like unbound methods.

If this flag is set for type (meth), then:

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) .
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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 v 3.8 TEM.
.

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 & PyLong Check() O X 5 7%BAED. B L B 2MABABBDY 72 7 A0E S
PEZRIHMT 201N ET; COHEHADF = v 71X PyObject_IsInstance() DX D7
NWHNZEF =y 7 XD b EETT, HAAABZHA L ZHME DT tp_flags ZBYNIFHK
FTRET, 25 LRV ZOHEDPEDZ 3 —FTIE CARF v 7 OHERELNEZPICE-T
ROBOHRIZS>TLESTL & Do

Py_TPFLAGS_HAVE_FINALIZE
BIRGEAIC tp_finalize ARy MPFELTWVWHE XLy hENBE Y T,

N— a ¥ 3.4 THEM.

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 inherited for static subtypes if tp_call is also inherited. Heap types do not inherit
Py_TPFLAGS_HAVE_VECTORCALL.

N— g > 3.9 TEM.

const char® PyTypeObject.tp_doc
F T arDRLVRT, ORI T 27 b D docstring 5 % % NUL #&igxhiz C OXFH|%
BLET, ZOMEEAEA T 27 P eBIDA VAKX RAIZEBITS __doc__ B LTRMENET,
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R

PTEATEZDT 4 = 2K LERA

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 DHFRX—YalL 2 ¥ a YDA OWTORML, BEREBAR—JOL IS avEHR—
2 HhET,

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 0O;

Py_VISIT() MEBBRICHZ2BNDDH 2 XV ANCEFIRRHENTWS Z LIEHLTLEE W,
self->key X U N\bH D FTH, Z4UL NULL % Python LFEHIRD T, ERSEBO—HIcis
BHOEEA,

—TFi. RAYAPMERSRO—EZ VRN > TWTSH, 7Ny ZHPTKE L 72WIGEHR D % H
b LNIRNDT, gc EY 2—/LD get_referents() BIFUIITERSIUCR DBV U NBIRL 9,

Z%&: 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 ¢p_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() % local_traverse() 2% visit & arg EWORESTHF O HEFEO I 2E KL
£9,

Heap-allocated types (Py_TPFLAGS_HEAPTYPE, such as those created with PyType_FromSpec ()

and similar APIs) hold a reference to their type.

Their traversal function must therefore ei-
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ther visit Py_TYPE(self), or delegate this responsibility by calling tp_traverse of another
heap-allocated type (such as a heap-allocated superclass). If they do not, the type object may not
be garbage-collected.

N— 3 v 3.9 TEHE: Heap-allocated types are expected to visit Py_TYPE(self) in tp_traverse.

In earlier versions of Python, due to bug 40217, doing this may lead to crashes in subclasses.

il
Group: Py TPFLAGS_HAVE_GC, tp_traverse, tp_clear

D7 4= RIE tp_clear B Py _TPFLAGS_HAVE_GC 7 5 7€ v b2 IIcH 7 X 4 FITfHA X
NET: IROB, 7KL TD tp_traverse BEU tp_clear BT LR DHE, 7% 4 S
WEHRIEX A 75 tp_traverse ¥ tp_clear ZMTE MWK L I,

inquiry PyTypeObject.tp_clear
AT arDRAVRT, AR=Y AL 7 XITBITZHEBE (clear function) 24 L 9,
Py TPFLAGS_HAVE_GC 3t v P ENTWARHEICDOAFOIE T, 72 F v IZRDOMWEH TT

int tp_clear(PyObject *);

tp_clear X Y ANEHBIE GC BB LABERLTW2 I I 0ERSELETDICHVLRE T, B
BREHETEZSL, AT LNDETOD tp_clear FABIEEEL T, 2 TOREERSIREHIEL 1)
NER D ETA, (RiIFE: HETUD tp_clear RFEELLBLTHETOHERSB/OWETCEZ 50 THN
WBEELLZCTHRY) I THHHAIT. & LD L THNEDRERTH D 2 DTHIUI, tp_clear
BRERETIRETT, HIZIRX. XRTME tp_clear ZFHEL FHA, BERS, X TNIZTTH
MENLNERZRDBOH0E BN S TT, o T, XTALANDAEID tp_clear BIETIZT
T, ATNEEOEARBRSEOLTHIETEL 221k D 9, TAUIMHICH 2 Z 2 Tidk <,
tp_clear DFEHELEIF 2 RVEHIID -7212H D FH A

ROPNZH B X ST, tp_clear DEIEIZ, A VARV AP S Python 7 7Y =7 b Bbihd Xy
NADBIEN L, ZRHDX Y ANAADKEAL Y RITNULL 2ty N ITRETT

static int
local_clear(localobject *self)
{
Py_CLEAR(self->key) ;
Py_CLEAR(self->args);
Py_CLEAR(self->kw) ;
Py_CLEAR(self->dict);
return O;
}

SOV 7IET V7 — MRDT, Py_CLEAR() =7 %5 RETY: R X% NULL It v b
L5FET, ZOAT7 27 OBWAD Y 2T 7 VXY P LTRWITERA, BRIV FDT Y X
VETRE, FOATY 7 MPHWERINLZLDB LT, (FOATY 7 MVITHEEMNTILNZT 74
FIAH, FBEOa— Ly 71X D) [ERD Python 2 — FOETE2ELHA I LHEAE TR
205 LNBVELTT, bLZS5WVolka— RPHY self 2T 22 e2HUul. 3 TIZE-T
WA TI 27 FADKRAL VR NULL IR > TWBDT, self 3FELTWeAT7d 22 23 57|
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HATERWZ e 2 TEE T, Py CLEARO) ¥ 2703 Z DT 22 RERIBEFTEITLE T,

Note that tp_clear is not always called before an instance is deallocated. For example, when
reference counting is enough to determine that an object is no longer used, the cyclic garbage

collector is not involved and tp_dealloc is called directly.

tp_clear FABOBINISBE A Y > M RET 5 Z 272 DT, Python XF4% Python B D X 5
7, ERZRICEDZEDTERVWA TV 27 V27 V7520 BEIHDERA, —H. BT 22T
@ Python #7222 b2 V7355510, ZOHD tp_dealloc AR tp_clear BIEUZ FELT
TBE51TT 2 L EENRITIZBTL & 9o

Python D FR—yal 27 a YOHEHAIZOWTOFEME, BESBAR—-JOL I3 v EHR—
FTBIWZHHET,

o
Group: Py_TPFLAGS_HAVE_GC, tp_traverse, tp_clear

ZDT 4 =R tp_traverse B XU Py_TPFLAGS_HAVE_GC 75 Z7'¥ vy b HITH 7 X 4 FITHkK
ENFT: TROE, YT RATD tp_traverse BXU tp_clear DT bERDIFE, T XA
TIREXA T tp_traverse & tp_clear XML AL I,

richecmpfunc PyTypeObject.tp_richcompare
AT aryDRAYZT, JRRHEBBEHZIELE T, 272 F v I3XDED TT:

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, HEBREREZIERTANETT, (Fi&@E Py_True % Py_False T3, ) LI KERDGE
3. Py_NotImplemented %. ZHLND LT F—13F4 LHEICIZHIIMREZ £ Y b LT NULL %K
TRFIIRD FH A

tp_richcompare B LU PyObject_RichCompare () BB DE =51BUE S 72D DEE Y L TEIMT

PERINTVET:

B | KR
Py_LT | <
Py_LE | <=
Py EQ | ==
Py_NE | !=
Py _GT | >
Py_GE | >=

PRAR BRI (rich comparison functions) ZfiHICEAR T 2 7DD 7 B P ERINTVET:

Py_RETURN_RICHCOMPARE(VAL A, VAL B, op)
e U 7= B S U T “Py True 7 Py False 238U %3, VAL A ¥ VAL B i3 C oM
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BIC X o TIEFAMT I ATRE TR UI R D A BIRIEZN 513 C FFEOEE - IFE/ N RENC
BBTLED). —HHDBIEITIE PyObject_RichCompare () ¥ [AFRICER XN /-EHBEZIEE L
9,

BOEDOZIA Y~ MEEYTNTA Y7 U XY FERE T,
7 —RicidpitzioE LT, BRh S NULL TY X—Y LE T,
N—Y a ¥ 3.7 TEM.

v

Group: tp_hash, tp_richcompare

D7 4=V FIE tp_hash EHICHY T EXAL FICHRINET: ThDLDE T T7X4 70
tp_richcompare B K U tp_hash DM & H NULL D &, 77X STRIEEXA THh 5
tp_richcompare ¥ tp_hash EW L bYEL T,

F7A4ILE

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_ *() functions.
The instance structure needs to include a field of type PyObject* which is initialized to NULL.

ZDT 4=V F% tp_weaklist LIRALABVWEIICLTLAEZEI W, ZHEEA 7Y 27 PEEANDEY
SI»57% %) A NDEETT,

kR

DT 4 = FiZY TR FITHREINETH, UTORAUZFTA TSV, ¥ 7R, FEZ0F 7
Y MEEA—NFAFTEIERBHDET; o T, 37 XA FTRIFBSIRY X b DN EEX A
TERBRBIGENDHDET, VR NDEBEITHEIC tp_weaklistoffset THPIIETHRDT, TDZ
LRI R 572033 T,

class X CTEFRINANCT __slots__ HEWEL KL, POEEXA THHESBAIRETRWIEE, ©
DR ZFBIATREIC T 212352 RV A FORHHZR T AT Y b2 f VAR VAT =X LA 7Y MEE
RIZBIML, Raey DA 7ty b tp_weaklistoffset WCEREL E T,

B __slots__ DEFIC __weakref__ EWIHHKFDRAR Y PP EEFNTVWEREE, 20y MIZD
BDA VAR AIZBIT L8R Y R MOEHERT A Yy MIRD, Auy bOA 7€y FHHD
tp_weaklistoffset ICADET,

B slots__ HED __weakref  YWIHHZFDATY PR HFATWRVWE &, ZOANIFEEX A
T B tp_weaklistoffset AL F3,

123. BATDzI+ 273



The Python/C API, U1 —2X 3.9.19

getiterfunc PyTypeObject.tp_iter

F7TavOERT, TDLF TV 27 bDATL—REBRTHEBADORA VR T, ZOMENPELET S
i, BEHIOMDA VAR ANA T L —PARETHZ I ZRLTVET (Ll =7 Y&
32 OBIEARTH A 7L — FATBET ),

ZOBUE PyObject_GetIter() ERULS 72 F ¥ 2o TWVET:

PyObject *tp_iter(PyObject *self);

R

P TERALFZZDT7 4 — NV R EHEALF T,

iternextfunc PyTypeObject.tp_iternext

F T avDRAVERT, AT L —XR—DROBERERTEMEIRLE T, 77X F ¥ IEROHED T

PyObject *tp_iternext(PyObject *self);

ATV—ROBEENKL KD, ZOBEUE NULL 2RI 2177 b £8¥ A, Stoplteration fFl5f
WBRELTHLELSTHBRWVWTT, 20O —RAELZL &, NULL 2RI RNERD 4
Ao TDT4—ILEBHBE, ZOERDA VAR VAL TL—RTHBIEZRLET,

4 FL—RBITIE, tp_iter D ERINTORFINERS T, TOBBIL (FlBhfiTL—&4 >
AR VATIERL) AT L—RA Y RAX Y ZAAKRERIRIERD 8 A,

ZOBEBDY I AF viE Pylter Next() LRI T,
e

Y TRATEZDT 4 — LR EHELET,

struct PyMethodDef* PyTypeObject.tp_methods

AT arORL RT, ZOHRDIEH (regular) DXV v REEEF L TW5 PyMethodDef WiE{kD
572 %, NULL THIm X N BN ESI R L £ 3,

BADBEERZ LT, XYy FTRZ VT RD Ao, ERHPOFFEE (TLD tp_dict ZR) 1B
ENET,

IR

BITRAFNEZDT 4 =V REHRLERA (XY v FIZIED X =X L THREZINTVET),

struct PyMemberDef* PyTypeObject.tp_members

AT arDRA ET, BDOEH (regular) DF =X XN (74 =V FBLXUOERABRY ) ZHFL
TW3 PyMemberDef WgfAn 572 %, NULL T X h7-#REs 28 L £ 3,

BADBEERZ LT, AVANTARAZ Y TRDOA - LBENPRDOEE (TLD tp_dict ZH) WBMEHh
9,

MR

PTRATAEZDT 4 =V REHELEEA (X OANFFHED X B =X L THEINTVET),
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struct PyGetSetDef* PyTypeObject.tp_getset
AT aryDRAVRT, 4 v RAEX Y ZDREMEMN (computed attribute) ZEF L TW 3
PyGetSetDef WEiti{hA 572 %, NULL TR S W= ES 2L £ 9,

FEHI DB R T L IT, getter/setter T A7V F XD A o7z, BREIMOEEE (TLD tp_dict ZH)
WEBME XS,

kR
FTRLFEEDT 4 — L FEWEL E A (IHEMEHED A H =X ATHESNTNET),

PyTypeObject* PyTypeObject.tp_base
AT avDRAYRT, BICHET 5 70T 4 ZKT RIKXA TZ2IELET, ZOT7 4 — RO
LAULTIE, B (single inheritance) 7223 R — P TR TWE T, LEMAKIIX XX 4 TOHN
MUK 283 8A 7 =7 FOAERELEE LET,

M 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.

ik
(H72DRITTD) BT XA TEZDT7 4 =L REHKL FE A,
TI7AILE

D74 =NV FDF 7+ MEE (Python 8 27 5 <13 object ¥ L THlI o TW 3)
&PyBaseObject_Type 274D %9,

PyObject* PyTypeObject.tp_dict
BlOFEIE PyType_Ready() IZ&>TIZIDT7 4 =V KD SNE T,

D7 4= FiZEH, PyType_Ready () ZM-OHFHEIIC NULL WHIHIL L TELRITUIRD 1
Ay BB0VIE. BLOHIBIBIED A o 1-FHZETHHHE L TBW T D2 EWVWER A. PyType_Ready () H%HY
ZOLUET 22, BoFikEEE ZOFIENTE 20, BMEA (__add__O 0 &>
7) F—ru— FHEETRVWE ERTTT,

kA

BT RAFEZDT 4 =L REMELERA (D, ZOFENTERIN TV IEMEIIRELSZ A =X
LTHEINET).

TI7#ILE
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If this field is NULL, PyType_Ready () will assign a new dictionary to it.

= =%
=-

Ao

& IR

tp_dict \Z PyDict_SetItem() ZfE-7=b, #E C-API THE T 2DRELZETIEHD %

descrgetfunc PyTypeObject.tp_descr_get
* TS aYDRAYRT, TRAZYTRD get BRI LET,

B DS 72 F 23RO BHTT

PyObject * tp_descr_get(PyObject *self, PyObject *obj, PyObject *type);

kR

Y TRATEZDT 4 — L REHEL T,

descrsetfunc PyTypeObject.tp_descr_set
* T2 aYDRAYRT, TR T ROEDRKE L HIFRET S B ERL $3

B DS 732 F 23RO BHTT

int tp_descr_set(PyObject *self, PyObject *obj, PyObject *value);

EZHIERS 2121E, value 51802 NULL Z2REL T,

R

YBITRAL FEZDT 4 — LR BRELE T,

Py__ssize_t PyTypeObject.tp_dictoffset
BDA VAR ARCA Y AR ZEBD A IREED D 556, TD7 14— FIZIFLuDEIZA D,
BDA VARV AT —ZBEERIZBII 24 VAR ZABEREFEANDF 72y bBADET, ZDOA 7
v MH PyObject_GenericGetAttr() HHFEVET,

CDT7 4=V FR% tp dict LIRFEALZOVEICLTLEIY; ZHEAA TV =27 FHEDOREMEDERE

T

ZD7 4 =)L ROENRER LD REFIUL, HIZA VAR ZAEEEROEEIOLD 7€y FERL
F9, ERERXDPITNE 4 VYRR AMERD KB 226047y FERLET, ADA 7
ty PRS2 PEEBEL DL DT, 4 YRR Y ZERICAIERER DD H % & D A[M SN
T, HlZIE, str % tuple DV TR A FI2A4 VARV ABEBOFEZBINT 2551213, BEOA
7y bERHEVET, ZOHRAE, R AHEPEARADA T ML AT T MZEENTVRLITSD,
tp_basicsize 74—/ FIFEMENLFHEEZERBICONARITNUIR LRV EITERLTLEZEW,
KAV RYFA XD 4 N4 PO AT AT, BERORBEICHENES SN TWVWD I 2RTHA.
tp_dictoffset & -4 LRI D THA,

HOD tp_dictoffset B, A VARV ATOEEDA 7ty F2RFETZIIUATOISICLET:
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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 + O D HEN,
ob_size |34 Y AKX Y APHMYHENE T, HMHEZ->TWVW2 DI, BEIFSZiLET 2
DIT ob_size DFFFEMS 72D T, (ZOFREZHTTITOLEIE oL HD FEA; FTHIZ
_PyObject_GetDictPtr() 2o T NE T, )

MR

D74 =N FEYTRA SRS NETH, UTORAIZHA TSIV, ¥ 744 32047
Y MEZEA—NFGAFTEZEDDHDET; [EoT, V74 FTREFHEDOA 7y FOEELXA T
CRERBZGEDNDHD T, HEDF Ty MIFIC tp_dictoffset THMPBETRDOT, DL
R R 5 WIE3 T,

class X CTERINIAUZ __slots__ HEDPRL., POHEEXSL TOETIIA Y AR Y AEKEED
ROWGE, HEDZRD Y A VAR VAT =R LA 7Y MEERICENL, Zny hOF 77Xy + %
tp_dictoffset ICRELET,

class X TEREIN/AUT __slots__ BEEWH25EE. ZOMEEEXRA 05 tp_dictoffset %
MR LET,

(__dict__ WO EHIOAv Yy % __slots__ EEIGEML T, HFfFrshoRiiBohs, B
WIRELZBLZHNTR D £33, idWVnA, ZHUITR __weakref__ D X5 WZBMENZI1ET TS, )

TI7#ILE

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 avDEAVRT, 4 VAR ZGHMEBIE R L £ 5,

OB 2B S __init__ Q) XYy RITWHIHLE S, __init__() FEER. __init__ O %
MUOHX TR, VAR ARERTEE S, £/ __init__ () ZHEMNMUOIHELTA YA X Y ZADHEHY]
ey TcEZd,

BT 72 F v 3 ROEBHTT

int tp_init(PyObject *self, PyObject *args, PyObject *kwds);

self BB S 24 VAKXV AT args BL Y kwds 5180, __init__ () ZMUOHTEOME
BB LIUOF—U—REIETT,

tp_init BBD 7 4 —/L KA NULL TRWEA, BHEOREMIHTHEDA ¥ A X ¥V RERITE W
T, BD tp_new BAEDPA Y AX Y ABIRLLZBRITEFHEINE T, tp_new DILOBRDY 72 4 7T
ROVHIOBIZRTIZE, tp_init 3L MFUHINERA; tp_new DILDEIDY T XA TDA VAL
VARBRTEA, Y TRATD tp_init BPEFHINET,
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D 2i2id 0 &2, =7 —Kp2i3fst ety PLT -1 ZIRLET,
o

PTRALFEZDT 4= FEMEALET,

TI7#ILE

For static types this field does not have a default.

allocfunc PyTypeObject.tp_alloc

FFLavDEALVRT, A VARV ZADAE Y HEMRBEKEZIE L ET,

RO 732 F 2 3RDODEBHTT

PyObject *tp_alloc(PyTypeObject *self, Py_ssize_t nitems);

kR

This field is inherited by static subtypes, but not by dynamic subtypes (subtypes created by a

class statement).
T

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

FFarvDELVRT, 4 VAR Y ZERBEREPEL E5,

B DS 732 F 23RO BHTT

PyObject *tp_new(PyTypeObject *subtype, PyObject *args, PyObject xkwds);

subtype SIBUIERT 2470 =27 P DHTT; args BL U kwds 5180, BEPTHT L 2DMES]
BBLOF—U—F5TT, subtype X tp_new BAEEMUHT L 25 R AU TH 2 DEIT%
WZZIHEBLTLZZW; 2080 (HEFRTIERWV) Y7 XL T b HHET,

tp_new BAENIE subtype->tp_alloc(subtype, nitems) ZMIHLTA TP =27 bDXE Y HEE
MR L. FIELCHthic B e N2 2 TWE T, B LADEDIRLAZD LTHREDZ W
PIEMEILEE tp_init NV FIPNCEE LR TFAERD FHA, Z00WoHZE LTI, ZEAREE
BREITIIHIEMEIZ 2T tp_new TITW, —F. ZHAGELRHETIXIZL ALY OFALE tp_dinit IZET
NETT,

R

BT RAAIZDT 4 =L REMALET, HlF e LT, tp_base % NULL 7 &PyBaseObject_Type
2725 TV A FI R BI TR L 8 Ao
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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
FTa DR RT, A VAR ZADX TV BRBEBERLE T, 742 F v I TO@EDTY

void tp_free(void *self);

DT AF ¥ L HIED B 29I T3 PyObject_Free() T3,
i

This field is inherited by static subtypes, but not by dynamic subtypes (subtypes created by a

class statement)
777k

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.

inquiry PyTypeObject.tp_is_gc
AT aYDRAYRT, HAR=YaAL 7 XhoFOHESh2BERHL 7,

HR=IaALZRF, A7 7 bZEINLTROWLE S DEHIZBENDH D £5, @FIE, A70=
7 bORBID tp_flags 74— K& T, Py TPFLAGS_HAVE_GC 7 7€ v b EFNZEZITHAT
Fo LU, HIBTEENVICXEVHERINZA VAR AN T VER SN2 VARV R
PRC > TOWT, BB VRSN VAR ZARFERTEEEA, 25 LTI, BEEE
LTI D FEA; BEEA Y R & Y ADEINATREDHZEICIE 1 &2, BIUREEOSH A 0 %
BERIEED FRA. 72 F ik

int tp_is_gc(PyObject #*self);

(LD XS5 2BofNE, AT 27 PEKTT, XX XA T PyType_Type 13, BD X EVHERD
FIND BN 2 2 XA S 2 7 DI Z DR ER L TVWET, )

b
YFITXAL FEZDT 4 — L FBRELE T,
FI7xILE

This slot has no default. If this field is NULL, Py_TPFLAGS HAVE_GC is used as the functional

equivalent.

PyObject* PyTypeObject.tp_bases
57352 T VT,
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class XTHEREINEZTZ FADLEZDT7 4 —L Kty FEINF T, BFNICEREINTWBREIDEE
IZE, 2D 74—V RIE NULL 1272 D £5,

.
ZDT 4= RIFERE TR A,

PyObject* PyTypeObject.tp_mro
BIEXA THEZEBLZESP Ao T0WE XTIV TT, EEEFZATI2HAKR2HIE T ED. object
THROD ET, XV v FIRERIEF (Method Resolution Order) (2> Tilfi ATWET,

R
ZD7 4 =N FEMESNEEA; 74— FOMEIZ PyType_Ready () THEFHEINE T,

PyObject* PyTypeObject.tp_cache
REMD 7 4 =V R TF, WTOAMAENET,

.
ZDT 4= RIFERENFE A,

PyObject* PyTypeObject.tp_subclasses
P77 FANOFESBR» 2B VA MTT, NHCHAT 2720721308 DTT,

WA
ZDT 4 =L FIFMERIRTEEA,

PyObject* PyTypeObject.tp_weaklist
CORIF T 227 NI 259 BM572% VA DT,

HEA:
ZDT7 4= FIFMERIREE A,

destructor PyTypeObject.tp_del
ZD7 4 =N FEEIEENE L, tp_finalize ZRODICHHL T LI W,

unsigned int PyTypeObject.tp_version_tag
AV FEryTandAy 7Ty 7 2 LTHEDLNE T, NEEMZT DD T,

.
ZDT 4 = RiFHERIN TR A,

destructor PyTypeObject.tp_finalize
AT ayDRAYRT, A VAR ZORTUHBEB R LT, 273 F v ZUATO@ED TY:

void tp_finalize(PyObject *self);

tp_finalize DREINTVWBHEAR, A VARV AZ T 74 FFTAXTHRLEIR, AVYEXRTYRNBZ
DR ZE 1EFFCHLE T, IR=YaL 77X (ZDOA4 YRR Y AHINL LIERSBIRO—EE - 7245
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BRI T 27 FOPWEINSERNICH ZOBMIIFCHENES, EH505HE5TH. BRSRY
BEELXS LT ARNCFFUHEINS ZEPMEEEINTWT, HMEICAH TV =7 FBIEFRIREIZH 2 &
21IZLET,

tp_finalize W XHREDOHIIREBEZLEEITNETIEDD FRA; (o T, BMiTHRWVWI 7 4 F I 49 %
ELWREROFGEPHREINE 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);

VL N 4

/* Restore the saved exzception. */

PyErr_Restore(error_type, error_value, error_traceback);

ZD74—=NF% (MELEBESLEZDT) BRI OIS SR WK ST, Py_TPFLAGS_HAVE FINALIZE
727y FHBELRIFUIRD R A

F72. Python DA RXR—=yaL 7> a Tl tp_dealloc ZMUHTOREA T =7 AR LIZR
Ly R7Z2FTIERL, EED Python ALy Kb LAKVWEWVI RICHEFERLTIE W, (A7
7 N OBERBRO—TOLE, FEDAL Y FOHFIR=YaL 7 a illos TRENTLES 2
LI EHA), Python API fll2> & AAUR. tp_dealloc ZFEIHT AL v RiZZa— LA v 2T ) X
v 2 (GIL: Global Interpreter Lock) Z¥#1§3 2D T, ZHARMETED D FEA. LOLEDNH,
HFREN LS LTWARZ TV 27 v D C R C++ 74 77 VHRDOA TP = 7 M RHIRT
238, tp_dealloc EMUHTAL Yy FOA TP 27 v REIRT 228 T, 9477 VDRELTWVWS
ISP DHINTER LRV E IRz NI 208N H D £7,

k-

PTRAANEZDT 14—V FEMAL ET,
N—a > 3.4 TEh.

BE:

PATY 2 b OREBE T (PEP 442)

vectorcallfunc PyTypeObject.tp_vectorcall

Vectorcall function to use for calls of this type object. In other words, it is used to implement
vectorcall for type.__call__. If tp_vectorcall is NULL, the default call implementation using

__new__ and __init__ is used.

R

D7 4=V FIRIRLTHEINERA,

12.3.
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N—=a> 39 TEM: (ZDT7 4 =V FE38ROFELEEAN, 3ILETLANHTEELEA)

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:
e 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 BEFX TP =0 MMEER

PyNumberMethods
COMERIIEER 70 b a2 RET 272D IEDN L BBEANDO RS Y X 2R LTVE T, MUT
DFENZNOBEEIE BEETO RV (number protocol) TEFLE ATV 2B HETDOREE D & FIH
ENET,

DUF I3RS DOER TS :

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;

ROR=STEER)
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(FiDR— 25 D %)

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 CIEHBB Y SHEBRE. TR TOART Y ROREF 2 v 7 LRI ST, BB L5
ELRINUERD ZRA (TELEBART VY RO—DIFERLTVERDA Y AX VA TT). HL
25N ART Y FITH U TRENER S RIT IR, ZIHBE E =THRI%X Py _NotImplemented
ZRSBUTNIRST, MO T -2 5 7HER. NULL 2R LU TS Z8&E LT AUdz b
Ao

A: nb_reserved 7 4 —/L FIZHIZ NULL THRIFIUIRD £ A, LHETNE nb_long & FIH TV
T. Python 3.0.1 THHIHEEINF LT,

binaryfunc PyNumberMethods.nb_add
binaryfunc PyNumberMethods .nb_subtract
binaryfunc PyNumberMethods.nb_multiply
binaryfunc PyNumberMethods.nb_remainder

binaryfunc PyNumberMethods .nb_divmod
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ternaryfunc PyNumberMethods.nb_power

unaryfunc PyNumberMethods.
unaryfunc PyNumberMethods.

unaryfunc PyNumberMethods.

nb_negative
nb_positive

nb_absolute

tnquiry PyNumberMethods.nb_bool

unaryfunc PyNumberMethods.

binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods

binaryfunc PyNumberMethods

unaryfunc PyNumberMethods.

nb_invert

.nb_1lshift

.nb_rshift

.nb_and

.nb_xor

.nb_or

nb_int

void *PyNumberMethods.nb_reserved

unaryfunc PyNumberMethods.

binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods

binaryfunc PyNumberMethods

nb_float
.nb_inplace_add
.nb_inplace_subtract
.nb_inplace_multiply

.nb_inplace_remainder

ternaryfunc PyNumberMethods .nb_inplace_power

binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods

binaryfunc PyNumberMethods

unaryfunc PyNumberMethods.

.nb_inplace_1lshift
.nb_inplace_rshift
.nb_inplace_and
.nb_inplace_xor
.nb_inplace_or
.nb_floor_divide
.nb_true_divide
.nb_inplace_floor_divide
.nb_inplace_true_divide

nb_index
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binaryfunc PyNumberMethods .nb_matrix_multiply

binaryfunc PyNumberMethods.nb_inplace_matrix_multiply

125 Ry TFTH* Tz MMEER

PyMappingMethods
ZOMEERIE Yy TR0 b ar BRET DO N ZBEBEIADO RS YA BHERHELTVE T, DL
TDO3DODRA I ANEBHSTVWET:

lenfunc PyMappingMethods.mp_length
Z DRI PyMapping_Size() X PyObject_Size() HHAMAIN. ZRHERUT 72 F » 2o
TVWET, A7V 27 MPERINLRIEFRLZRVEEE, 200y MENULL KFEEINZ L
BHHET,

binaryfunc PyMappingMethods .mp_subscript
Z DM PyObject_GetItem() B & 8 PySequence_GetSlice() » & Fl A & h,
PySequence_GetSlice() ERUT 72 F v 2FoTWVWET, ZDRAXB v M PyMapping_Check()
21 ZIRT T DIIIMET, 5 TRIFIUI NULL 055035 D £73,

objobjargproc PyMappingMethods.mp_ass_subscript
Z O M E PyObject_SetItem(). PyObject_DelItem(). PyObject_SetSlice() B Kk U
PyObject_DelSlice() 2 HFIHXNE T, PyObject_Setltem() XU 73 F ¥ 2FH LTI, v
IZ NULL Z3E L CEROHIFRD TEEF, TOAB Yy bH NUILL OBFEE, ZOF TV =7 MET7A
7T LDRALHIFRZ YR —F LEEA,

12.6 >—7 Y RXF T U MMEER

PySequenceMethods
COMEREY = Y R T a b areEET 3D EDNSBBEIAND KA Y X2 REFLTY
£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 OBIBUZ PySequence_Concat() THIHZN, ML 72 F v 2FEoTWVET, k. + HEFT
b, nb_add ARy MZXZREMAZR L RICHAI TS,

ssizeargfunc PySequenceMethods.sq_repeat
Z DOBEE PySequence_Repeat () THIHEH, ML 72 F ¥ Z2FHoTVWET, /. *x HETDH,
nb_multiply AWy MIX2BUERFEZH L H e ICHHSNET,

ssizeargfunc PySequenceMethods.sq_item

This function is used by PySequence_GetItem() and has the same signature. It is also used by
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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.

HDA YTy 7 RAFIRD LS ITEEINET: sq_length Auy MDA TVIUX, ZhE Y
LTS = YRADREINHIEDA Ty 7 A%ZFHE L, sq_item IZIE L 3, sq_length %% NULL
DFEF A YTy 7 RAZZOEE ZOBBICHEINE 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_Delltem(), 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 DBIBUZ PySequence_Contains() D HAHIH, ML 72 F ¥ 2RioTWES, 20Xy b
X NULL OFEDRH D, Z DI PySequence_Contains() XS Y NIy FT547V 27 v 2R
DB ETY—F 2 KEILET,

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_<nplace_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-
mented assignment *=, after trying numeric in-place multiplication via the nb_inplace_multiply

slot.

12.7 Ny 7 7F T 10 MEER (buffer object structure)

PyBufferProcs
Z DRGERIT buffer 70ROV PERT 2EBEEANDRS Y X Z2HEFEFLTOET, 2071 b 3Lk,
IIAR—R—=FTT =27 PPIUNIL T, ZOWNET—R%2a>r>a—A 727 MTETPEE
HLET,

getbufferproc PyBufferProcs.bf_getbuffer
OB 7 AF v U TFO@ED TY:

int (PyObject *exporter, Py_buffer *view, int flags);

flags TIEE X NT=HFIET view ZEDTUILWVE WD exporter WX TAEREFUHLE S, AT v 7
(3) ZBRWVWT, ZOBBOEETIILTORT vy 72TbRIFIIRD 8 A:
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H VIR DERTE20MHERLET. B LRVEEIE, PyExc_BufferError Z ik L.
view->obj IZ NULL #FEL -1 ZiRL ¥£3,

(2) FRENFT7 4 =L R EHDET,

(3) =7 AH— b LEEEREHRET2NEAI T X247 U XY FLET,
(4) view->obj IZ exporter ZFE L. view->obj 24 ¥ 7 U XY FLE T,
(5) 0 BELET,

exporter 3Ny 7 7 T ONRA XDF =24 YV ) —D—FTHIL, 200 FELRAFAIEHTE
3

e XA R—1t: VI —DREEPTIAR-PEINEZF TV 7 b LTRDEWL., BHEANOH
LWEE% view—>o0bj Nty P LET,

e URALZ b N7 BRBYY—DNL— ATV 27 MXYXA LT FENET, TIT
view->obj [N — A 7T 27 PAOFH LWERIZRD $7,

view DERID 7 4 =L FiZ /Ny 7 7I8EFR OFITHMINTE D, =7 ZK— T HREEDERITH L
ES MG LRTIUIIR SRV HhOHANZ, Ny T 7ERODZAT OHIZHD %5,

Py_buffer BEHROH N LBML TVWELTOXEVEZ I ZAR—KXIZEL, arya—<h0il
BRBETHEMTRL TR D XA, format . shape . strides . suboffsets . internal (&3>
Ya—3hbldHnAHLEHATT,

PyBuffer_ Filllnfo() &, £2TDV TR XA TEIELLTIBIC, Bl A F Ny 7 7 %6
AR ER R L $9,

PyObject_GetBuffer() &, ZOBEE I vy /523> a—<MFDA VX =7 2 —ATF,

releasebufferproc PyBufferProcs.bf_releasebuffer

OO A F T OED T

void (PyObject *exporter, Py_buffer *view);

Ny Z77DV)Y—RAZ2HBT2ERZUHE LT, bLEARTI2HBEDDH 2V Y —ABRVIGE,
PyBufferProcs.bf_releasebuffer i NULL IZL CHRVWERA, ZI TRWVWIEAIX. ZOBEKD
AR 7252 3E0E. DIT DEEOFFIE (optional step) Z1TWE T

(1) =7 ZF— b LEEREEET 2REI Y 22 F2 A FLET,
(2) AT V&P 0 DEER. view IZBEMN T SNRETOXEY 2L ET,

IV AR—RIF, Ny 7 7EEDY YV —RAEEH LG 272012 internal 7 4 —)L R E{FEHRIFIUT
BDFEXA, TDOT74—FE, avda—=<h view 51 LTHIIFALDONY 77y Dabt—%E
LTWBTHAIM. oW eHEFE R TVE T,

Z DORAEUZ. view->0bj BT 7 U XY P LTIEWITERA. BRERDS ZHUL PyBuffer Release() T
HEHNATHON 2026 TT (ZOHTREBSHROIERZP S DITHHATT),
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PyBuffer_Release() &, ZOM%E Sy 7T5arya—<MIDf X -7 2 —RATT,

12.8 async 77 ¥ MEEK

N—a v 3.5 TEM.

PyAsyncMethods
Z DGERIE awaitable 7Y =7 b ¥ asynchronous iterator A 7Y =7 b BEET B DI ELE
BANDEA » ZERFEL TV,

DT3GR OERTS:

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
} PyAsyncMethods;

unaryfunc PyAsyncMethods.am_await

OO A F ¥ L TOMED T

PyObject *am_await(PyObject *self);

BENEA T2 PEAT LR TRITINERDERA, 2FEDZDF 7T =7 PIIMLT
PyIter Check() 2% 1 ZiRZRITAUIRD X8 A,

F 7Y 27 b awaitable THRWEE, ZDARy % NULL IZEEL F T,

unaryfunc PyAsyncMethods.am_aiter
COBBOY A F v ZL T o@D T

PyObject *am_aiter(PyObject *self);

Must return an asynchronous iterator object. See __anext__() for details.

F 7Y 27 MOERPARKELED Fr b a L 2HELTOWRWEES, 20Xy M NULL IZEE L
%9,

unaryfunc PyAsyncMethods.am_anext

ZOBBDY 7 F v XA TO@ED T

PyObject *am_anext(PyObject *self);

awaitable * 72 £ 7 P EIBRERIFNERD FHA FHFLWVWIZ 2 __anext__ () ZSLTLEX W,
ZOAB Y MEINULL IZREINTVWEIdHD FT,
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12.9 Slot Type typedefs

PyObject *(¥allocfunc) (PyTypeObject *cls, Py _ssize t nitems)

CORMBOHE, XEVHEREXE VLSS Z8ICHD T, ZOBKE. A Y RX
Y AR DIIRER Y A X, HEYI7RT T4 A b, BRI X 0L 72 X4, ob_refent & 112,
ob_type 5| (type argument) 2ty PL7AXEY 70y JADRA VX EZRERIERD EE
Ao TLD tp_itemsize LB TRWEA, 727 bD ob_size 7 4 —/L KX nitems IHIHHEL X
N, HRINEAEY 78y 7 DEEII tp_basicsize + nitems*tp_itemsize % sizeof (void*)
DERITYID LF 71272 2133 TF; 2R LIS DBE. nitems DEIIELNT, XEV Ty 70K
13 tp_basicsize W22 5I1ET T,

OB T W B A4 VAR Y AP LB IT o TER D ER A, BMOXEVEHDHETTL
ToTERDFERA, ZD X RMIZ tp_new TITHONEINETT,

void (*destructor) (PyObject *)

void (*freefunc) (void *)

tp_free ZBML T E W,

PyObject * (xnewfunc) (PyObject *, PyObject * PyObject *)
tp_new ZBML TIZE W,

int (*initproc) (PyObject *, PyObject * PyObject *)
tp_init ZBML T E W,

PyObject * (xreprfunc) (PyObject *)
tp_repr ZZHLTLIZE W,

PyObject * (xgetattrfunc) (PyObject *self, char *attr)
F7Y 227 ORMEDMEZEL X,

int (*setattrfunc) (PyObject *self, char *attr, PyObject *value)
ATV POBHICEEZREL £, BHEZHIBRS 21213, value (52) 515802 NULL Z3&E L 73,

PyObject * (xgetattrofunc) (PyObject *self, PyObject *attr)
AT7Y 27 PORBHEDEEZRL X5,

tp_getattro ZBMML T IV,

int (*setattrofunc) (PyObject *self, PyObject *attr, PyObject *value)
ATV PORBEICEEZREL £F, BHZHIBRT 21213, value (52) 51802 NULL Z3&E L ¥3,

tp_setattro ZBML T E W,

PyObject *(xdescrgetfunc) (PyObject * PyObject * PyObject *)
tp_descrget ZZML T ZE W,

int (xdescrsetfunc) (PyObject *, PyObject * PyObject *)
tp_descrset ZZML T ZE W,
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Py_hash_t (*hashfunc) (PyObject *)
tp_hash ZZRLTIZE W,

PyObject * (*richempfunc) (PyObject *, PyObject *, int)
tp_richcompare ZZRRL T I W,

PyObject * (xgetiterfunc) (PyObject *)
tp_iter BBMLTLIZE W,

PyObject * (*iternextfunc) (PyObject *)
tp_iternezt ZBML T E W,

Py_ssize_t (¥*lenfunc) (PyObject *)

int (xgetbufferproc) (PyObject *, Py _buffer * int)

void (*releasebufferproc) (PyObject *, Py_buffer *)
PyObject * (xunaryfunc) (PyObject *)

PyObject * (¥binaryfunc) (PyObject *, PyObject *)

PyObject * (*ternaryfunc) (PyObject *, PyObject *, PyObject *)
PyObject * (*ssizeargfunc) (PyObject *, Py _ssize_ 1)

int (xssizeobjargproc) (PyObject *, Py ssize 1)

int (*objobjproc) (PyObject *, PyObject *)

int (xobjobjargproc) (PyObject *, PyObject *, PyObject *)

12.10 fERAH

Z ZTCiX Python ORIERDHHELFZ WL OB ET, 05 OHNIEH 170588 3 2 Hds iy 22 A F
ZEATOVET, WSODHITRE MY v F¥F—Ra—F—r—R2EHELTVWET, LDZL OHRLEENL
B, F2— bV 7R ER S, defining-new-types % new-types-topics S L TL 72X W,

AN 72 FRIY AL

typedef struct {
Py0Object_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = PyDoc_STR("My objects"),

.tp_new = myobj_new,

ROR=STEER)
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.tp_dealloc = (destructor)myobj_dealloc,

.tp_repr = (reprfunc)myobj_repr,

}s

XD ELROIHEFZ W vwa— %2 (K2 CPython D 32— FR—=ZAHT) A»322e0H20H L

NEHA:

static PyTypeObject MyObject_Type =
PyVarObject_HEAD_INIT(NULL, 0)

"mymod.MyObject",
sizeof (MyObject),
0,
(destructor)myobj_dealloc,
0,

0,

0,

0,
(reprfunc)myobj_repr,
0,

0,

0,

0,

0,

0,

0,

0,

0,

0,

PyDoc_STR("My objects"),
0,

0,

0,

0,

0,

0,

0,

0,

0,

0,

0,

0,

0,

0,

0,

0,

myobj_new,

{

/*
/*
/*
/*
/*
/*
/%
/%
/%
/%
/%
/%
/%
/%
/%
/*
/*
/%
/*
/*

tp_name */
tp_basicsize */
tp_itemsize */
tp_dealloc */
tp_vectorcall_offset */
tp_getattr */
tp_setattr */
tp_as_async */
tp_repr */
tp_as_number */
tp_as_sequence */
tp_as_mapping */
tp_hash */
tp_call */

tp_str */
tp_getattro */
tp_setattro */
tp_as_buffer */
tp_flags */
tp_doc */
tp_traverse */
tp_clear */
tp_richcompare */
tp_weaklistoffset */
tp_iter */
tp_iternezt */
tp_methods */
tp_members */
tp_getset */
tp_base */
tp_dict */
tp_descr_get */
tp_descr_set */
tp_dictoffset */
tp_init */
tp_alloc */
tp_new */

FGBIRPA VARV AFE, Ny Yok K- b REL

12.10. fERAA
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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 = PyDoc_STR("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

(hashfunc)myobj_hash,

.tp_richcompare = PyBaseObject_Type.tp_richcompare,

};

Y775 2R ET. £ VAR ABERT B DICHERHERZ W,

HIREDODH2) str DY 77 F R:

(2% b, Moz r2 v —EEFR

typedef struct {
PyUnicodeObject raw;
char *extra;

} MyStr;

static PyTypeObject MyStr_Type = {
PyVarObject_HEAD_INIT(NULL, O)
.tp_name = "mymod.MyStr",
.tp_basicsize = sizeof (MyStr),

.tp_base = NULL, // set to &PyUnicode_Type in module init

.tp_doc = PyDoc_STR("my custom str"),
.tp_flags = Py_TPFLAGS_DEFAULT,
.tp_new = NULL,

.tp_repr = (reprfunc)myobj_repr,

};

b ok BRI (BERDA VARV R)

typedef struct {
PyObject_HEAD
} MyObject;

static PyTypeObject MyObject_Type = {

(RDR=I 1)
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PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",
¥

b o HHEMAHNE (AIEREA VY AXVR)

typedef struct {
PyObject_VAR_HEAD
const char *datal[1];
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject) - sizeof(char *),
.tp_itemsize = sizeof(char x),

};

12.11 BREBAR—-2OL I3V R—+T3

Python DERZHEEZEOCIR—YOMEBralL 7y a y 23 R— 1+ T2ZE, o+ 7227 bicfds
AVFF (OATY 22 MDAV T FHERET) LREATI s MK B9 K- FHBET
T DA TV 27 M TRBRERBELARVA 7Y 27 Mo, (BUESXES D X5 7R) 7 b 48 (atomic
type) NOZRIZVFIEELET 2 X5 RE T, AIR=YarrraYELTHIlzZAt VoY R—F2iE
I 2HEEDH D FHA,

AYTFFRERLICE, ATV =27 MO tp_flags 7 4 = FIC Py_TPFLAGS_HAVE_GC 7 5 7 H$3L>"T
BY. tp_traverse NV FITDOFELELRELELRITINUIRD ER A, FEETIHDA VA&V AHEHEARER
Had. tp_clear OEESRMALZIFNUIRD FE A,

Py_TPFLAGS_HAVE_GC
D75 0%y FLEROATY 2 M. ZOHEICHRANZRANGES LRI ) 8 A, flijH
DD, TOT75 7%ty NLERMOFA T2 v earTF ATV P ENUE T,

aAVFFRIOayZA S 7RI TOZO0HANGEES LTI RD ¥ A:

1. ¥ 7327 POXEVIE PyObject_GC New() E£7:1F PyObject_GC NewVar() THEMR L 72T UXRR
DEEA.

2D TFIFANDBRBPALZD LR VT 4 =L P2 THHLEALL, T
PyObject_GC_Track() ZM-UOH 23 UTR D FEA,

FffIC, A7V 27 POXEVRREBDLITOZoOHANSHE LUz b 8 A:

1. fhoary 7+ z2ZRLTW5S 7 14— F2ERET 2H1IC. PyObject_GC_UnTrack() ZM-UNH X 7213
7Y FE A

2. F 7Y 27 FDRXEVIX PyObject_GC Del () TR LTI THA,
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E4&:. If a type adds the Py TPFLAGS_HAVE_GC, then it must implement at least a

tp_traverse handler or explicitly use one from its subclass or subclasses.

When calling PyType_Ready() or some of the APIs that indirectly call it like
PyType_FromSpecWithBases () or PyType_FromSpec () the interpreter will automatically pop-
ulate the tp_flags, tp_traverse and tp_clear fields if the type inherits from a class
that implements the garbage collector protocol and the child class does not include the

Py_TPFLAGS_HAVE_GC flag.

TYPE* PyObject_GC_New(TYPE, PyTypeObject *type)
PyObject_New() Wl TWE 43, Py TPFLAGS HAVE_GC Oty b EN7aryr7r4+7Y =7 A
T,

TYPE* PyObject_GC_NewVar (TYPE, PyTypeObject *type, Py ssize t size)
PyObject_NewVar () WAL TWE TH, Py TPFLAGS HAVE GC Dty FEh/zarsFA+ 7Y =27
)ﬂfj—o

TYPE* PyObject_GC_Resize (TYPE, PyVarObject *op, Py ssize_t newsize)
PyObject_NewVar() DHERLZA TS 27 bDRXEVEVHA X LET, VAL XENA TP =S
FEIRELET, KRBT 2L NULL ZIRL T, op lZalL 7 RIEMINTHTIERD THA,

void PyObject_GC_Track (PyObject *op)
ATV b opk, ALIZRICEoTERHEINLGA TV 27 FOEFITEMLET, a2 X
FOPRFPHETELRVDT, BHFSATWSIHIEA 7Y =227 PRIELWRETWRIFIEZRD £¥
Ao tp_traverse DXWREZBZETD T 4 =L EHBELWIREBICR > T I, ZZ0TWEa vy A b
77 ZDOREMET, MOHITRETT,

int PyObject_IS_GC(PyObject *obj)

Returns non-zero if the object implements the garbage collector protocol, otherwise returns 0.
The object cannot be tracked by the garbage collector if this function returns 0.

int PyObject_GC_IsTracked (PyObject *op)
Returns 1 if the object type of op implements the GC protocol and op is being currently tracked
by the garbage collector and 0 otherwise.

This is analogous to the Python function gc.is_tracked().
N— a ¥ 3.9 TEM.

int PyObject_GC_IsFinalized(PyObject *op)
Returns 1 if the object type of op implements the GC protocol and op has been already finalized
by the garbage collector and 0 otherwise.

This is analogous to the Python function gc.is_finalized().

N—Ya ¥ 3.9 TEM.
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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 RIZKSTERNEINDZ AT 27 POEAPLRELET, 2047V
7 MIZH LT PyObject_GC_Track() ZHEMIH LT, BHFINI2A TV 27 POERITRT L
HAHET T, tp_traverse NY RTDMRLIIRSE 7 4 — L FEDVIEL L BRWIREBIZR A1, 771
r—2& (tp_dealloc NV FZ)3A 7T =7 MTHL T, ZOBBZMFIEIRETT,

N—Y 3z 3.8 TEHE: PyObject_GC_TRACK() ¥27 1 ¥ _PyObject_GC_UNTRACK() ~ 7 mix/nBi C API
oI NE LT,

tp_traverse NY RIIEZDBRIDEENRT X —REZITWMD £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 —EHEHo T, I hoLBERSRERE T 2HATEEL £7;
I—FHREHEDDICTL X2 ELENIHTL S LIERWTL £ 9,

tp_traverse NY F ZIIROFZFE-> TWRIFIUIR D £HA:

int (xtraverseproc) (PyObject *self, visitproc visit, void *arg)
AVTFATI 2T P DD b T N—HILBIEL (traversal function) TF, FEETIE, self ITEHE
A2 TWVWEELTTT =7 M UT visit Bz O R TIUIRD TH/A, DL E, visit ~NDS
FRARFAVTFRAS>TWVWEEA T2 b, ZONY RZWZEINT arg DIETT, visit BIEK
W NULL 4 7Y = 7 b Z2FIECEL T LTERD 8 A, visit BIELaOlEERETHE, =7 —
PREEL, ROEZZOFEFRTIICLATFIERD £H A

tp_traverse NY K 7 BfHERICEL 22, Py _VISITO <~ 7 uiRtEhTnEd, Zo~vrnzfis i
DITIE, tp_traverse DEEMDTIBUZ. —XFHEDT visit £ arg TRITFIUIRD FHA:

void Py_VISIT(PyObject *o)
0 3 NULL TRIFIUZ, 0 & arg BT LT visit a—NAnNy 272 ROH 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 13 inquiry BTH 20, A 7Y =7 POAZ (immutable) 72355 1E NULL TR Uiz
DEEA

int (*inquiry) (PyObject *self)
ERZRZERL T2 e BIILESHRHMELRELET, ZEAARERA 7Y 27 P IERZR %
12.11. BEREBBAN—JOAL Va3 &Y R—+T3 295
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EHEERT 2 ZeDRLTRVOT, ZOBBEZERTILEZIDD EHA. ZOXY vy FEIFY
HLZABTH AT 7 PVIBENREETRINERLRVOTERLTLZZ W (BRITHLT
Py_DECREF() ZWERIZIFICTLIRNT K EE W), AR=YaL 7 RE, A7 7 PERSRE BN
LTWB I EMHLZBICZOXY v RERUHELET,
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%

THIRTEEN

APl £ ABl O/N—>3=>4

PY_VERSION_HEX (. Python O N—3 a VY HEEEH—DBEIHELLIZdDTT,

il 2.1¥. PY_VERSION_HEX IZ 0x030401a2 DSFHEXNTWAUE, ZDMEZ TN X SI1232 ¥y FOfEX LT

Wo22T, XN=VavBEREBLIIENTEET:

bytes

1 1-8 PY_MAJOR_VERSION (3.4.1a2 H1® 3)
2 9-16 PY_MINOR_VERSION (3.4.1a2 O 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 TIHRAKRRIE 0xF). ZOflTIE 7 L7 7 iR EK L
TVETD,
29-32 PY_RELEASE_SERIAL (3.4.1a2 H1® 2, &V YV —ZATiL 0)

i€-> T, 3.4.1a2 I hexversion T 0x030401a2 T3,

s d= 2 vid Include/patchlevelh TEZREZINTVWET,
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8%

>>>

2to3

RAsE&E

ARSI IT 4TI INIBITBT 7 4L bD Python 70> 7 TF, A VR TVRTA VRS
T4 TWEFENSZ - FHTISHTEET,

RDHDDVEZHLNF T

o AVERIIT4TIINRXBVT, A VT rENa—FTry 2, WMET3EEDXY D XF
o LRI, AFEIL, BRI, =HS A/ oW, Tar—& -k, a—-FZ2ANT 3
WRRENST 7 4L bD Python v > 7 T,

o HHAABDER Ellipsis

Python 2.x ® 23— F% Python 3.x O — FIZEHT 2V —LTF, Y—RaA— FZ@EHLTEOM
WiAR%Z K[\l (traverse) 35 Z & THRHITE 3. IEABMEO RIS 2L £3,

2t03 13fFEHEZ 4 75V D 1ib2to3 L LTHATE X T, BEDY - L LTHZI LR 7V T I A
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZMML T I\,

abstract base class (IREE Y 7 R) MRRIE S T R duck-lyping 2T T % D DT, hasattr() R ¥

DHDT 7 =y 7 TR PNRBIFTH o7 D Wi 5 (Bl 21 magic methods DHE) HEITA ¥ & —
7 r—ARERTDHERERML FF. ABC I3 (virtual) 727 7 RA2BALET, THUIEY
TAMOLMHERLFERAD, ZNTH isinstance() X issubclass() ICFEMINET; abc TV 2 —
ADEFa2XY ESBLTLZEW, Python 121, £ DflAAA ABC BEIEATVWET, Z
DIRIF. (collections.abc €Y 2 —/LT) 7— XHiE, (numbers £ 2 —/LT) K, (io EY 2 —
JVT) APV —24, (importlib.abc €Y 2 —T) A Y KR—F 774 VXN B —X—T7, abc &
Ta—NZHHLTHED ABC Z21ETE %7,

annotation (7 /7 —>a ) ZR. 77 RN BBOD RS X —ZPREDECHERT 2 7T, HEEIC

D type hint &€ LTHEDODRATVWET,

O—ANVEBDOT ) 7= a VIFFTRIE T 7 ATEERAN, Zu— LB 77 AEME. B
Bo7/)7—ayidEhzhE®d a—L, 75 R, BBOD __annotations__ FFEMICHREFENT
L\ij—o

MEEDFRIAD B 2 variable annotation, function annotation, PEP 484, PEP 526 &ML T 72
2V,

argument (E5E) BEEZFFCHITERIC, B (2 XV Y R) IKESETT, ElBCX2@8EH D £
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o F—TU— 5% BBMECH L OBICEIBDORNCHEB T2 DWWz b D (f: name=) R, *x ITHil}
IEHEOHOEE LTHEXNLTE flZIE. KD complex() DFEFH L TIE, 3 & 5 29%F—
v — F5lETs:

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o fIBSI: ¥—v— F5ELUAD5H, METIBIITIEY XA P OFFICHES ZeHTE, $h* 12
WelF 7z iterable DBERL LTETZENTEET, HlZIX. ROBITIX 3 & 5 3 FHAEST I
T3

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

FH BB OEKIC B THEIT E D — A AVZRICHID Y TohE g, DL TEZTSHANTON
Tk calls ZBRLTLEE VN, VX ZRARBOVTEFFERTLDIHLW I M5 Z el
RET, FHBEhfHIe - VZERICE DL THNET,

REIE . FAQ @ EBIE ARG IBOBE NI TTH? . PEP 362 2SR L TLZE W,

asynchronous context manager (JEFEAa > 7F X b= —I %) __aenter__() & __aexit__() XV v
FZEHKT S LT async with XNOREZEHT 247222 T3, PEP 492 TEAZIIE
L7z

asynchronous generator (JEEHAY = L — &) asynchronous generator iterator % iR 3BT 3, async
def TEFEI NN —F VEBUZBTOE T2 yield REFOHRTHERD £3, yield Rid async
for M—7THATEZ 2HDOW I ZENRT 2 DIMHEHEINE T,

EEFIERAY = 2 L — 22 L £ 305, WRICK - Tid IEREBS T RL—21TL—%& 257
BEnH D 5, BERENLEERIHL»TRVWGEE, AR LD/ DI EER AL 3,

JEFHAY = 2 L — X EARICIE. async for XX async with X7} THL avait RdH 22D
DET,

asynchronous generator iterator (JEFHAY = 1L —& 1 7L — &) asynchronous generator BEITHENR Eh
5% 7Yz FTT,

ZHE, __anext__ () XYV v FEMH o THUEH XNz L ZIZ awaitable A 72 =7  ZiIRT asyn-
chronous iterator TF, Z® awaitable 7Y =7 M, XD yield XEF TOIFFEIAY = 2L — X
BOREZFEITLE T,

yield 12 27202, ZDNMBETOEITIRE (v — I VAR FIRED try X) WHIZ—EIEXh
¥, _anext () TRENMHD awaitable 12Xk > T RIS TR L —F2 1T L —42 PERICH
MXxhi-rx, B LEEFRZERELE T, PEP 492 BXU PEP 525 2B LT 77X,

asynchronous iterable (JEFI#IA 7 5 7)) async for XOFTHHTEZ2 47227 + T3, HHOD
__aiter__() XY v M, 5 asynchronous iterator iR X213k D ¥ A, PEP 492 THEA X
NE L7z
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asynchronous iterator (FEFAA 7L — &) __aiter__() & __anext__ () XY v REEELLLFTY
=27 bTT, __anext__ & awaitable X 7Y =7 P RIBRIRINIEZD £H A, async for &
StopAsyncIteration 4t XM § 2 £ T, JFEMA 7L =KD __anext__() XV v FHRT
awaitable Zf#R L £3, PEP 492 TEAINF L,

attribute  (B1E) A7y =27 MicBEMITI SR, Fy PRERNIC k> THATTSREINLETT, FlRIE +
Tz b o BEN 0 BFEoTWBEE, ZOEMNZ 0.0 TSHREINE T,

awaitable (f#f%RIHE) await X CTHHT 2 PR 2 A TP 27 FTF o coroutine 2, __await__() X
VY RRDHEZFTT =2 P TT, PEP 492 22U T ZE W,

BDFL AL XK EMEE (Benevolent Dictator For Life) DI§ T3, Python OfE#, Guido van Rossum
DI LTI,

binary file (VN4 FV 7 7 A bytes-like 7T TV b DiRARAABLIUHEZRAANTES T7AILAT
JIVb TE, N FV T 7 ANDFNE. N4 FVE—F ('rb', 'wb' or 'rb+') TN T 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO X gzip.GzipFile. DA Y A X VX
‘t\\\j—o

Str ATV 2 POBABEINTELZ 77 AN0FTY 27 MTOWTIR, text file BB TLIZE W,

bytes-like object /N 7 7 70O kL (buffer Protocol) ¥ K— b+ LTWT, C SFEDEKT HifiL /2
contiguous Ny 7 7 —ZHIEAIRER 4 7' = 7 b, bytes, bytearray, array.array ®. %< O—fi%
7% memoryview 7Y =7 PR ZAUTHTD FF, bytes-like A 7Y =7 M. T —XEHME. NA T
V7 7 ANNDRIE Yoy MERHULEERY, N FVF—=REERT 20505 REBECHH
THEIENTEET,

BODPDIEETCEINAFV TR 2EETHHENDHDET, ZOREOFFa X PTIEEL 7 H
AEETRER bytes-like A 7V 227 M WCERLTVWET, ZEEARERANNY 77— 7V =7 M
bytearray ¢ bytearray @ memoryview REDEZENE T, F/o. OO OBRIETIIARELA
TV FADNRAF YT =& (? Hist LERAD bytes-like £ 7Y =2 ) ZRELET, £
bytes ¥ bytes D memoryview A 7Y =7 MOEZENE T,

bytecode (N4 b 22— F) Python ®Y —2Za— Fi&, Python 7127 4 ® CPython 4 ¥ & 7V X DNEL
RBTHZNAL ba—FAtary M LEhEd, N4 ba—FiE .pyc 77402 F vy v a2 Eh,
FL7 7 ANDPEHIZETSNZ L ZFEDEEIRDET (Y—RA—F2oNf Pa—FANOF
FEoary 4 VidEhE#EhET), 20 ” PEEEE (intermediate language)” 13, &4 D4 Fa—F
WHISS 2HMEEZFITS 2 REYS Y TEMET 2 WA %9, HEELQERL LT, N Fa—Fi&
%72 % Python fREE~ > VM THEIEST 2 Z 2=, Python VUV —RXMTEETH 3 Z 23 hTw
FE A

N ra—Foma—EiE dis EVa2a— 1 ZHDFT,
callback (a—nNy 7)) KRODZRRTHEITSNDTDIT5 B e LTHE 5B

class (7 7R) 2—HF—ERA TV =7 FfT272DDT T —FTT, 77 AERIEE, ZD7
TADA VARV AL DR TR v FOEREEHET,

class variable (27 7 RZEH) 7 7 A LITERSN. 7T ALNLT (DFD, Z7F7ADA VAR YA TR
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LIZ) ZEHEINZ I ZHNE LTWBRERTT,

coercion (BUs#i]) W URID 2 58S HEORTIITON S, H2HDA Y A2 Y ZADFIOTRIADIEERD
ZHC 3, PIZR, int (3.15) B/ NSRBI BR 3 1AL 5, LA L 3+4.5 TE. #5lEUZ
BUMERZL D (— O3B — D3R E/ MR INE %2 3 2 AN A U BN AT 2 7217 4UE TypeError
BN o E T, BB o720, TXTO5IHIE. 72 AEHRLAITHH-TH, HIZ 3+4.5
T3 < float(3)+4.5 L W5 K51, Fu I = =R CRICERLL 2T £ A,

complex number (HFEE) L<HMOENTWBEREBRZINRL 2B DT, IRTORIHEE L EAROME LT
REINF T, BRIIEBHN (-1 OFHR) ICE BT DT, —RIEETIR 1 L EFErN, TH¥
T j eFE,NE T, Python FERBUTHAAATHIE L, BEOKLZM > TWET, BEIZKRE
2§ O TEEET, HlZiF 3+1j TY, math Y 2 — L OEFRHIREFIH T 5121, cmath % fifi
WE T, BREOBHIE D BELRBYORRETT, DEMEEZEURTIUR, IZMEWR B L
TLE->TLWTL & D,

context manager (Y7 FAbP¥A—I %) __enter__() & __exit__() XY v FEEHRTSZ LT with
XHNOERELZEHT 247227 +TF, PEP 343 2B LT 230,

context variable (Y7 ¥ X MEH) a2V 7T F A MIKF L TRRZSEZFOLEE, ZHUE. H2EBDMED
BRADETAL Yy RTREDVEZAL Yy FE—ALZA ML —=YRETVET, LrLaryTF2 MEH
T 1 DOETAL Y FIQWLKD2Da Y7 F R MH DA, v 7 F R NERO LRI
JEFEA R 2 7 DEBDBY T, contextvars SR L TL 72X W,

contiguous  (BE#%. i) v 7 7 BEEIC C-8#t £7213 Fortran ##t TH25EIT. ZD Ny 7 7 135#
MLTWVWRLAREET, TuRTAY 7 71d C @ TH D Fortran #HETT, —RITOHEFITIZ,
%@%%@M‘TX BV L THEST 2 X5 CEHEZ N, REFLEDPHMBEDEZ T EF THT E

ZRtD C-H#fRZ A TIZ, XEV 7 FLRIEICER 2K 2 BRI RE DR THRINIED %
0)&:5(1 L. Fortran @it 2 A% TIEXBRAI DR A FORMNCEN & £ 3,

coroutine (AN—F ) a—Fr@FIITN—F DI —BNLREATT, 71 —F B3RO
HErBAD, HloRD s MEr B ET, aL—F VIZIZZL DA BRMIA» B A5, 5. H
S22 eMNTEET, IL—F Vid async def LTEETEZE T, PEP 492 2L T 22\,

coroutine function (2N —F YBE) coroutine A 7Y = 7 MR RTEBTS, a1 —F BEIE async def
NTHEEXN, await, async for, LU async with F—V—RFZHEOZeHEKRET, Zhbid
PEP 492 TEAIIE L,

CPython python.org THMF XA TW3, Python 7025 I v/ SFEOIEHEN TS, "CPython” &
WS HEEIX, ZDFEES Jython % IronPython ¥ W\ o 72fhd 524k ¥ XIS 2 HEHE 3 A ICHH X
nEI,

decorator (7L —%&) IO Z RS BEIELT, #MH. Qurapper M TR A i L CGHEAENES, 72
L — X O— &AM, classmethod() & staticmethod() T,

TAL—RDOEE S VR VAT 2l —TF, XD 2 OOBBERIIEHRWICA TS DT :

def f(arg):

f = staticmethod(f)

RDOR=I 1% L)
302 18 A & FsE
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(FiDR— 25 D %)

@staticmethod
def f(arg):

F U2 ZRACBHFIELETH, HDEDEDLDNELA, 7L —RIZOWTHLIE, BBGER B
IV IRER ODRFa XY FE2BRLTIEE N,

descriptor (FRAZ VT X)) XYV v K __get__(, __set__Q, H5E __delete__() ZEZRLTWVWEAT
VIV bTT, BB TABUENTAZ VTR THE L x, BERRICK - T, JEIh T3R5Ik
EENPEC SN E T, EH. get,set,delete D/zdIZ a.b 2 EL L, a DI TRAFHFENTAH IV =2
FOERBLESTD, b BTAZ Y TR THNUIZNTND TRV TRV v RBPMEUHEINET,
TRV XD, Python ZPRHE T2 FTHE LD ET, 2 WVWODIE, 7RIV TSR ZH,
B, XY o R, TrXT 4, JIRAXY 9 R, XV Y R, ZLTRA=7 FRDBRrVWo72%
 DIERED IR0 6T,

FRZYTEDXY v FICB L TOFEMIX. descriptors % Descriptor How To Guide & L TL 72
W,

dictionary (%) EE D — 2B IS 2 HAHES T3, __hash__() XY v F& __eq () XY R
ZFRELLEBEOF 7Y 27 M eF—ITTE LY, Perl Tld Ny > a (hash) eI TVWET,

dictionary comprehension (FF&NEKGL) iterable NORTH 2 WE—HOEREZWUHEL T, ZORED» S
BRBHEHERZRT AN MREZXFTY, results = {n: n ** 2 for n in range(10)} £ F 3
. F—n ZfHn wx 2 IXIMTT BEFELZ LML F T, comprehensions ZZH L TL 72X W,

dictionary view (§f&FE 2 —) dict.keys(). dict.values(). dict.items() 2RFTA TS =7 +TF, &F
FOHHOB a2 —2R®ELFT, Thbb, HENLEINI L a—3ZhEKML x5, &
FHE 2 — 2 TERR Y X MTT 5121 1ist(dictview) ZEH LTS W, dict-views 2%
LTSN,

docstring 77 R, BIfl, EY 2 -V DOBRIIDOARATHEE2XFANV T I3V TT, ZDAA — b DFEITRITITIE
HENFTH, av A SR XoTHEh, 20752, B, £EP2—1D __doc__ BHELX LT
REINET, /Y bRART a3 TE2 GRIEFE: BELLTBRTE2) OT, #7227 DK
Fa Xy b aEEENRIGTT,

duck-typing 247V 27 bWELWA VR =T 2 —REFFoTVEPERETI2DICA TV =7 PR
ERZWTO 75 IV TRARZANTY, RbDIZ, BCA 7Y 227 DX Yy RRREENIFEN T
DEOLNZDLET, (TEADESRCRZAT, 7LD XS N ZHUIT L THB.1) [ ¥
=7z —REREIDEHT LT, LFI TS vanka—FiEk RUVE—T7 4 v 7 BRREZEFT
LTEBRETMAEEEET, Xv 72X V27X type() X isinstance() [ &K 2 HEZ BT £ 3,
(oL, B o247 % HMREEI SR TMETAIDTEET, ) 2oflbb, AR
hasattr() HER FAFP 7u2'o 3 v 7%FHL £,

EAFP TEBR]%2 2 2 X DFHFLEFE D HDAES (easier to ask for forgiveness than permission, ¥—7 4 —®
ZHI) ) OBETE, 2 Python T bR Twda—7F 4 Y Z2AXA LTI, BERIEDNZF—S
BUENPTFETZ2DDEREL. ZOREDR > TORGEHNEHIEL T, ZOffETTRELET
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53—=FT 4 VT ARA M, try XBEU except XD/ TADZDPRETT, ZDT77=v 7
E. COXIARFHETIIMMbITWS LBYL AZ A L MRINR S DTT,

expression (X)) AILDELFHEiXN 2., —F L FHDHEX (a piece of syntax) TF, FWEZ 3, ik
U7 I, Al BET 72X HEFPEBIFOH LR Y, HR2RTRKOEROBAERTS, o
Z L DEFELEV, Python TEIERBOLETOMRERIKX L VI DI TIEHD £ A, while DX S
e R LTRERZRY X 8HD EF, RABATIERIXTT,

extension module (EIREY 2—) C % C++ THLNZEY 2 — LT, Python ® C API ZFH LT
Python a7%a1—#—a—FeRhehLET,

fstring "' % 'F' DRI W SCFES Y T ZUE fstring” 2 FHER, 24U T 4 —< v MEALES]
V77V OEMEEDOHAFFTT, PEP 498 3B L TL X W,

file object (77 ANA T2 b)) THUDY Y —AAND T 7 4 LHEHA API (read() % write() XV v K
PROLD) ZRHALTWE AT bTT, 7740 F 7Y 7 NI, MBI LFRICK - T,
FEDT 4 R LD T 740, ZOMDEA TDOR ML —IRBWET AL R (FIZIX, EEAHT,
AVAEYUNY T 7, VT v b AT, FE)ANDT VRN TEET, 77404727 ME
file-like objects R streams & MM F T,

T7ANT T 27 MBEBRICE 3EBELDEST: O NAFUV—=T 71, Ny 7 7ENi= NA
FU=T7A, ZLTTHFALT7A4I T, A VRX—T7 24 A& io EY 2 — L TERINLTWV
FT, 77ANK T =0 b EAELIERENLTIEX open () BIEEES Z 2T,

file-like object file object ¥ AT,
finder (774 Y&) 4 YR=FZNTVBEI 2—LD loader DFEAERTT 27922 b T,

Python 3.3 UETIX 2 D 7 7 £ VY XH3H D %3, sys.meta_path THHAX NS meta path finder
¥. sys.path_hooks T EN 2 path entry finder TF,

Iz OWTIZ PEP 302, PEP 420 BX X PEP 451 2B LT X\,

floor division (Y] D& TRRE) —FILWERBICYI D # T2 BEENRE, YD CREEE X // T, #Hlx
11 /7 4132120 ZRIEHMCEFEE NG BOEDRRAE T 2.75 23 B> TE %3, (-11)
/] 413 -2.75 Z INEWAIC I b (R ADERRANDINDZITS) DT -3 127225 ZLIKFEEL
TL 77XV, PEP 238 2L TLF&X W,

function (BI%) MFOCHE LANCIEZIR S —H O D Z & TF, BB 0 LD E518 2E 3 2 3 HIKE
T EEOETRITT B2 RS2 Z e AR T T, REIE. XV v R, function ZBHL TS0,

function annotation (BI#(7 /77— a ¥) BD T X =X RRDED annotation TF,

B/ 7—>aid, @EEEECE o-dfbhEd: FlE ZoBEE 2 20 int o]
P2 e fFEn. £72 int BoRY{EEFO I TVE T,

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

return a + b

BT ) 57— a »yOXEIX function DEICHRH XN TWET,
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HEREDFBAD B 2 variable annotation ¥ PEP 484 &ML TL 72 & W,

__future___ A future statement, from __future__ import <feature>, directs the compiler to compile
the current module using syntax or semantics that will become standard in a future release of
Python. The __future__ module documents the possible values of feature. By importing this
module and evaluating its variables, you can see when a new feature was first added to the

language and when it will (or did) become the default:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (A R—yalL 7y ay) ZAlBEELNS Z 2 DRWVAE Y ZRRT 5T, Python
AT Y e ERZREZEE LR T 2ERIR—YaL 7 & effioThAR—YalL s ay
EIVWET, IR—YaL 7R ge BV a— L E2Hio TRIETE X T,

generator (¥ =% L —2X&) generator iterator %3R3 BT, @EHOBBUILI TV E T3, yield NEHio
HTHRRED FF, yield Rid. for V= THHATED, next() B THEL 1 DFOWMOHLAED
TE5, HOMPZERT 2 DIHERENET,

BAEREY 2 AL —ZBEBERLETH, MICE>TR PxRL—F1TL—2 2E53580HD %
T, BRISNLEE®RDPHS TR VWEGE, LD DI HEE2 AL 5,

generator iterator (¥ =z AL —&X A 7L —X&) generator BTHERINEZ A TP 7 VT,

yield O NZRFMEITIRE (RIFMTABSRUED try XX Z2at) 2l L T, WEIE—RrcH
WrEahExd, DoRL—FATL—2 HFEHEN L, FMLMVEZIFL X3 (BHFOBEBDFET
DI LWIREED S FAR S 2 D & R TS),

generator expression (¥ =t L —&ZK) A 7L —XZ2RITATT, HFEORIT, V—TFTE-EERT S for
fii, #iPA, Z L CHBEAIRER if iAo 00nTWw2 k5IHA%d, 25 LTI nzd. 4Mllo
B TEZAMR L £ 9

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

generic function (Y =V v Z7BE) B2 28N0 LRI CREL 3 2 BB SRS h 2 BT, U
HURICE DEEEZHAVE2IET 4 Ay F7LTY RLC XD RESHET,

single dispatch, functools.singledispatch() 7L —x, PEP 443 ZZML T 72X W,

generic type A {ype that can be parameterized; typically a container class such as list or dict. Used

for type hints and annotations.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.

GIL  global interpreter lock B LT EE W,

global interpreter lock (7B — N Af Y &X 7Y &y ) CPython £ ¥ &X TV ZBPAHLTWS, —FIZ
lwmmuDAfh: h%%ﬁ?%xv/hm ORI THBZ z%%ﬁiéﬁﬁ&fio:hm;
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12725 DT, CPython DEREN S VNIV EFT, A VR TV E2MEEQ Y 7 T2 8T, ILF
Taty e Rt a R b E#RZIZ, £ V2T REFHRIITLF ALY METE
55912k ET,

7272 L. BEER 2 W0IEANEED WL D DIIRE Y 2 —iE, EHiRe Ny ¥ 238 R C O E O E WL
35 EGIL ZRRT 2 X5 RSN TVET, £k [/O L %Z 5 2586 GIL XH IR
INET,

WEC? HHESAF ALy ME” LA V&2V 2 (SRS T —X i WiETe Yy 75 5)
DPHEINE LD, —BINES Y IV Tety FDGEDNRT + =< Y ADREL - 2O TR L 4
ATLs ZOXRT7 4+ —< Y ADMEEZRRL X5 2328, HEN X HEMICR DRI R 28
THELEZOLNTVET,

hash-based pyc (Y > a2X—X pyc 7 7 A V) IELEZHRT 27012, WIET2Y -7 7 A VORHE
BEHIRFZICIE RNy Y 2 iR EHT 24 Pa—FDFxFvx v 2277 4LTT,

hashable (v > 2FJRE) Ny a®gE KA 7Yz 2 b i, ERABPEDS R0y > 2 flie kb
(__hash__(O) XYy FPRE), MDOF 7227 FEHBNTES (__eq__ O XV v FOBRE) 7
V7 bTT, ARy P abREA T Y 2 7 FEBTE Uy & 2 HERORENDH D £3,

Ny Y ARBERA TV 2 7 PEAHEDF —REEGDRA AN L TR ET, HEPERSD T — 2 MiE
BENETA Y ¥ 2 ffZflio Tn2 25T,

Python DA I 2 =X T NVRHAABALA TS 27 NI IZLAEDNY Y 2aR[RETT, (VR MREHEFED
£97) I2a—FTNBRAVTFIENY T aPAEET T, (X T NR frozenset DEIR) £ I2a—KT
NRAYTHE BEIPINY T ablETHLEZDAHNY Y 2ARETT, T—F—ERDI 7ADA »
ARVATHDEIBATI 27 MEIT 74NV FTAY Y 2A[RETT, £A5IE 2T (HHZRWT)
PG RIZIEFMTH D Ny ¥ afllid 1id0) KDE6NET,

IDLE Python O#tEBIHEREE (Integrated DeveLopment Environment) T3, IDLE & Python OfEHER
BEANCFAN S N TV AN BIEED T 7 4 XKL 4 > &2 T) REWETT,

immutable (£ I 2= 7NW) EEDHEEFi07cA T 27 b TT, A I2a—XTNREFTI =7 MTiE,
i, XFH BRUERTIAVRERDHDET, ThH6DA TV =7 MMEZZZ OGN T A, HOMEZE
BEIE LB, A7 27 P2ER LRI D F8 A A I2—KTNRA TV =T b
. EEDANY ¥ 2 @R 72 IR CTEEREEZRLET, HEDF—BZOHITT,

import path path based finder 7% import § 2 €Y 2 =V EMERT 250 (L7214 path entry) DV R b,
import 1. ZDV R MIEH sys.path 2HRETH, ¥ 7y r —YOHFIH Yy Fr—2D
__path__ MRS HHKE T,

importing »2%EY 22—/ D Python 2— FAFIDEY 2 —)L D Python a— FTEX 2% & 5125 2 0L
T,

importer BV 2 —AZELTO—FT2XT7T 27 b, finder & loader DEHLSTHEHEFTI 27 b,

interactive  (XfEE[Y) Python ICIENGFEHIA &2 TV ZHH D, XRREA 2TV EZDTay T MIANT
5 EHIFEICFITEINTHIRZ R 2 Z e TE X9, python b MBEIMELGZFTICHITLTILI W,
(Y ¥ a—KDRAL Y A=a2—»b Python DMEEMNA ¥ X7V XERHTE 308 LLEEA, )
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MEEA > 2TV R, FILWTAT72R_LTAHEED, EY 2Py r =IO ZHNTHD
(help(x) ZHZTBWTLZXWV) OIZIEFICHER LY —LTT,

interpreted Python 134 ¥ 2 7V XEXDFFETH D, 224 FFFHEOMBMMEL 5, (Nf Fa—F
AR TNHBTDIT, ZOXFIEEKRTTD, ) TITTOA Y& FYXFiELIE, Y—RA2—FD
T 7 ANE, FTFEITABEERC L THhLFETIE D e o R LIc, BEHEFTTES 2 2 EK
LT, A V&2 7Y EZERDEFEIER. 2> 4 FBRADOFFEI D R TNy F7O¥ A4 7 VI3
WHDOD, BT T ADFATE—MITENT T, WEH S L T LI W,

interpreter shutdown Python 4 ¥ 2 =7V X =3 v v bRV U ZEFINLFIZT, T 2= TRTOD
VT 4 ANVIBNEREEZ 72D, TRTOMRLIY Y — R BRI T 2. KR 7 = — X2
ADET, 207 2—XF AN—=JOALIE ZEBEFIELET, ZHAREIDZI—F—ERDT X
b7 & —% weakref A — ANy IR IHEINEZZEBHDET, v v FEXY Y7 2 — IHITHE
fTanda—Rid, ZOPMRETZ2V Y =X T TIBRELARW (XL H2HEF74 757V —FET 2 —
L% warning HHT9) 7201kkA RBIFMCER L %9,

AVR=TVEPT »y P XY T2 ERMEZ __main__ EY 2 - ARETINTWLERZY T
DFATHHET L7z Z & TT,

iterable (REATHEA 7 227 b)) BRE—FEIZ 1 DF2OREZ A7V 227 v TF, KEARELS 7Y =2
F OBz, (1ist, str, tuple W o i) B TOY =7 Y AHP dict ° 7 7AINA TP Ik
Vo 2RO DIEY —F VAT BB WIE Sequence BEMRFREREE L2 __iter__ () XYV v Fd
__getitem__() XY v REROEREDI FADA VARV ABEZTENE T,

REFTREA 7Y = 27 X for W—THNRZDMZL DS —F 2 GRiE: 2ITOI—7r Y AL
St Y RBITIRIR P T2 DRI N S FEIR) BBE Y 72 BRI (zip (), map(), ..) CRIAITE EF. K
ERREA 7Y = 7 + 2 HAAHBEE iter O DI LTHET L, A7V MIHT 2471 —&%
BLET, 204 7L —RIE—#HOEZ G| ZEITEIER T, BEEIIREAREA 72 = 7 MRS R
WiE, iter() ZIFALEDATL—RA TV 27 Ve HATHIET20EEH D $H A, for XTIEZ
DIREZ HEIFNZATW, — R RGO ZBZF L TA— T ZE LTV AHA 7L — 2 2 RFEL %
T ATL—4 =T VR . D=2 3BWLTLIIZZ W,

iterator (A 7L —R) T—XOWNERFTEA T2 b TTo A TL—XD __next__() XV v K&
DIRURFNH S (F7213 AR BB next ) WCHET) . O DOHDOELZEZ —DTORLET, 7—
2937785, Kb DT Stoplteration FIAtZEH L 3, ZORKT, /7L —&A 7Tz
MIRETED., ZHLIEE __next__ () Z{JEMATD StopIteration TXHLFET, 1 71—
X, FDOATVL—ZA T =27 PEAEREIRT __iter__ () XYV v FEFHEELRIFNUILZ SR VDT,
47U —XIIMD iterable #ZH T 21T AL DEFATHHATEE S, 3o 2k LAFIMIERD
KIE%FTS 5K a—KTT, (list D&LIR) avF7F 47V =27 M. HE% iter() BEucAH 7
P MIELRED for L—TFATHS . FiBREHOA 7L —KXE2HERLET, ZhzkA
TL—XTIIB e F5L, #iEDATL—>a Y THABADRIUA 7L —& A7V 27 b & HiHIC
BRIz, BOaAYTFDEIH->TLELETD,

BRI typeiter I2H D T,

key function (F—B8%) ¥ —BIEL H2WIREREL Z. YV — FRIEFLB D70 DEZ IR TR0 H LT
HEA 7Y = 7 b (callable) T3, il 21X, locale.strxfrm() % F—FRICH 2. v o —UKED
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V—FrDEFICDo oY -+ F—%IRLET,

Python D% < @Y — it —HAHEZ IO EROW NER 7L — b2 EHL 9, min(), max(),
sorted(), list.sort (), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby () FHEHNHH T,

F BB ED HEITNL 2B D £3, HlZIE str.lover() XYV v RERKXF/NFEZ XA &
WY — b RATOF B LTS S HRE T, HBW0IE lambda r: (r[0], r[2]) ® &5
7% lambda 26 ¥ —BIBZ1E2 Z e B TE£F, F7/. operator EY 2 —/Lid attrgetter(),
itemgetter (), methodcaller() ¥\ 95 3 DOF—BIa v A M5 7 X2t L TV E T, F—BIK
DIED 2 NG DAL Sorting HOW TO S L TL &\,

keyword argument 5| 2SI LTI I W,

lambda (7 &%) EHDA4 > 74 VBT, BRI OHES AL 2IFHiizhs 1 20 X 284 FT,
7 LR EE D M50 lambda [parameters]: expression TJ,

LBYL Z2EBIEDH (look before you leap)) DTS, TDa—7 4 Y7 ZAXANLTIE, O LPHR
KT AN, BRIICHTESEM: (pre-condition) HIEZITWE T, FAFP 770 —F L MIRHYT, if
X7z SAMEDON S DO TS,

WA F ALy MEENEREE TR, LBYL 77 —F1k 7 A%7 #fEr 7 RY” @EOHSIREL 5| &
BZTVRIBHDET, BHlZIX. if key in mapping: return mappinglkey] ¥ \5 a— Fid,
HIEDHZ. DAL v ROBERLZRDHINIC mapping 5 key FEDRLS CEMLET, ZOMEIX, vy
75250 EAFP 770 —F %5 Z e THRIRTE T,

list (Y AF) Python ODMAABLD =TV TF, VAPEWSHEHATTTR, VY27 VYR PMTERL,
LD FFETE SELH (array) LFEFEDH DT, ERADT7 7 ERF O(1) T,

list comprehension (VU A FNEEG) =7 Y AHORTH 2 WE—HOERZIUHEL T, ZOMR» 5415
VDARMZIRS, av7 FRFIETT, result = ['{:#04x}' .format(x) for x in range(256)
if x % 2==0]1 32,055 255 X TOMBE 16 #ELHEE (0x..) LAEXFIN»H225 ) X b
BEEMLET, if Bildd 7> a > TF, if HiRWEGE, range(256) DL TOEEINHINE T,

loader TV 2—l%R—FF23547Yx7 b, load_module() LWVIHZRDRY v REERL TWARITN
2D EHA, B—X=E— MBIV finder D HIRSINE T, #HflllE PEP 302 %. abstract base class
IZDWTiX importlib.abc.Loader ZZfRL TL 72X\,

magic method special method @ < 721} 7=FIFFET T,

mapping (R vy BV 7)) EFREOX—HFERKREZV K- L TWT, Mapping »* MutableMapping @ fHREE Y
TR TIHEINZXY v FEEELTVWEaYT7FA 7Y 27 T3, fHlZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 & T3,

meta path finder sys.meta_path #MZ L TI& 547z finder. meta path finder IX path entry finder & B
RiEHH E325 FIWTT,

meta path finder 25525 % XV v FIZDWTIE importlib.abc.MetaPathFinder #Z&MR LT 72
é L\O
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metaclass (XX VT R) VFGRADY FTATT, 7 I7RAERIFZ. 7 I7AR%, 7 I7RADFHEL, BEKI 72DV
AMEEDET, XX 7 FRIF, £00 3 O%5 e LTRUMD., 77 RA2E2BEZAVET, 1F
CAYDF TV 27 MEASHEEX (REXZZ520D) 77 40 b OFEEEZREML TWE T, Python
DR DIEHARRLDAR Y FRABEHTESLRTT, I FLALDI—F—IZW->T, X&X7 7 RiZ
EBEDZNSDTY, LirL, —HOBHETIE, XX 7 FRZBITIZVLH Y P RGEZREEL %
T, R RAREET 7 RADOu I ERS5/D, ALy K= WEEMLZD, A7V 27 bOEKE
BIFLZD, YN RFEET LR ZLOGETHHEAET,

FEMIIE metaclasses 2SR L TL 2 & W,

method (XY v F) 7 7 AKKDOHTERSI NI, 207 7 2ADA Y A2 ZADEEL LTHOHI
T E. XYY FEA VARV RAA T 27 b 2f— 518 L LTRIITMD £F (Z0H—5BULEHE
self LIFINFET), B ¥ XA SN ZXO—T WML TIEZZ W,

method resolution order (X Y v FRIRIAFF) HREBEHICHIK Y 7 AR ER MBI N HFTT, 2.3
LEED Python 4 > 2 =7V ZBER T2 703V X LDFMICOWTIX The Python 2.3 Method
Resolution Order ZZEL TL 72X W,

module (& 2—/l) Python 2 — FOMEHAME LTIERH AT 27 FTT, TV 2—LIFEED
Python A 7Y =7 b2 EOHAIEMERD £ T, Y 22— importing DUIEIZ X - T Python 12
HARFENET,

INVT—2 BRI TLIEE N,

module spec EP 22— LEBR—FFT23DIMHbN 3 A ¥ FR— EEHEDERE ZLHAIZEMTT, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO  method resolution order SR LT X\,

mutable (3 2—X7)) I2—XTARA TV ME, id) ZEXD I BREEEETEET, 1
Sa2—-427)) BBELTLEE W,

named tuple 7 HHEIfTE X TL7 L WS HEEE. Z TNV EMALTNT, 4 7y 7 AWM EHRITH LEN
ZHEoTO7 7 8RB TEZERDOHEPS 7 ACHENTVWE T, ZORIP Y J IIMOHKRE S -
TWBZedHhET,

time.localtime() % os.stat() DRDEZEZLWVL O DMAAARIIAHIN E X I TT, i
DX 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

(LEDBID & 512) W D04 & X T NZIHAAARII L o TWE T, ZOMICd A& X T
X, BEDZ 7 AEKRT tuple ZMAL., IO 7 4 — L FEERLTERNTEZT, 2DX5k7
ZAFFEHTE VLD, collections.namedtuple() 77 7 M VB TIE LD TE %3, BRED
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TiEE. FEITEWLAHIN & X PR AABD B & X AT X Y v FZBHIT
RIS

namespace (H%ATZEM) 2RI NZHITT, BRTEMEEEFEHE LTEESNE T, BRI
T bD (XYY FD) ANFIIR oD TR, BRSO, RENZ D, 2L T
HARABDDDHBH D 5T, HETEMELETOHEEZC Lo TEY a2 F—1+F
%, Bl Z13BI%L builtins.open & os.open() FHHIZEMTXAlENTVWE T, o EDET 2 —
NP FELE L TOE0HRT 2 28I & o THETEBIE TN RS2 XL £ 9, HlRIE
random.seed() ¥ itertools.islice() ¥EL . TNZNEY 2—/l random X itertools T
FEINTWE ZEDHALNTT,

namespace package (HH(ZEH Ry ;=) TR Fr—YDarrre LToOAEMENSZ PEP 420 T
BRI NIz package TTo HRITZEM Ay =D EWENRRFELFELZ RN P TE, __init__.py
7 7 A NERTZI W2, reqular package 13RI D 5,

module SR L TLFEW,

nested scope (F A PEN/2Z2a—7) AMITERIN TV I EHE SR T IHEET T, 21X, H2BHD
AOBEDOFTERINTWEEHE, NUOBEIZIMIOBEEFHOERESIBTEET, 2R M Ehik
2aA—=FRZT 74NV P TREBOBRZI N TE, ZHORARZTELVOTERELTLEE WV, B—
ANVERIE. RAARIOR a—FTEREHRAFZLET, FAkRIC, 70— U EES & 7a—n
NAETER DOEZFAE XL E T, nonlocal THHOZERICEZIADE T,

new-style class (MTAZXANZ T R) STREETDIZ IRAATY =7 MEON TV AT O W]
TF, DHEID Python D N—=2 a YTl iREXANVT FRADAD __slots__ . TARAZ U T X,

__getattribute__ () . ZI7AXY v K, ZLTHINAY v FED Python OHFr LW, ZikiatkeE
FHTEE L

object (A7 Y= b) KB (BIESCMHE) LERINLREIEEN (XY v F) 222 TOT—%, b LI
LTD HRAEAINITFZ OFMOEES FADZ L,

package (v =) VT EI 2 - LLHRICY T F =YV BL I L DR S module D Z ¥ TT,
BHNITIE, Ny =2 __path__ Y ZFD Python #7927 T,

reqular package ¥ namespace package S L TL X W,

parameter ({5 1%) HAMTDOFEART B (2 AV Y F ) OERICBOTHEENZIT 2 Z518 245EL %
T R S S D 5

o MEBEXEIFF—T—F: IB THEIWE F—T7—F3H 2 LTHET I TEL5IHERELE
Fo ZHUFZE ZIELLTD foo = bar DX ST, 77 4L b DRFIBOMEIETT:

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

o NEBEHHA: MBIZL->TDAGZLNZIGIBEIHREL T, NEHEHDOTIET BEERDT KDV
APMDHTZENLDHRAIC / REDDIIETERTEET, HIZIETED posonlyl ¥ posonly2
EAEEAS IR D £3
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def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FER ¥F—V-FNZLkoTOAERALNL5REEELES, ¥—V—FEHDTIEZ
ERTELEME. BIZELTD kw_onlyl ° kw_only2 D X 512, BEERDIRGIEY A M
GO ERMBET I E 723D + DRTT:

def func(arg, *, kw_onlyl, kw_only2): ...

o BAERME: (RORGIETEICRT SNAERDOMES IR A T) EEOEBOMES G 2
LNB I EEELET. ZDEIRIRGIEE. LT D args D & 5 IRGIEA DN * 221 %
CETERTEET:

def func(*args, **kwargs): ...

o FAIERF—T—F: (MORSIBKTRICZY 5NEEDOF—v— FEIBUSMZ T) (EEOEED
F—U—FEBBE5EZOND I REELE T, 2D XS RE5FIEE. LOBID kwargs DX 51
IR DR **% BDIF B TERTEE T,

REIEEA T a Ve RHEDEIBOELLBIETE, A7 a o577 + L MEDIRETE
S

RE1% . FAQ @ FE5IH K5I DE NI T H? . inspect.Parameter 7 7 A, function 2
Yar, PEP 362 ZBHL TS0,

path entry path based finder %3 import § 2 €Y 2 —)VZ2ET import path LD 1 DDEFITT,

path entry finder sys.path_hooks 2% % callable (D% D path entry hook) 23R L7z finder T3, 5 %
SNTz path entry WHBEY 2 —NE BT 2 HEEZH > TVWET,

NRALY M) =T 74 Y EPFEETZ XY v FIZDOWTIE importlib.abc.PathEntryFinder %%
L TZE W,

path entry hook sys.path_hook V 2 MZ& % callable T, $HEI N7z path entry CHBEI 2 —NL%ER
DU B HFEZRF - TWBIEEIZ path entry finder 2B L E T,

path based finder 77 /L kD meta path finder ® 1 2%, EY 22— D import path ZHREBEL £5,

path-like object (path-like # 7Y =2 ) 77 AV AT LNRRA%ERLE T, path-like ¥ 7Y =27 Mk, <
A%RT str ATV 27 bR bytes 7P 22 b, %703 os.PathLike B M a L 2FEE LA T
Pl bDENDTT, os.PathLike B ha L ZHK—-—FLTWVWELFTT =7 MI os.fspath()
EREOHSTZ LT str £721% bytes D7 7 A LT AT L RACEETE LT, os.fsdecode() &
os.fsencode() IZZNFN str HZWVII bytes ICRDDERAT 2DIHEZEF, PEP 519 T&
ASNE L7,

PEP Python Enhancement Proposal, PEP (%, Python 2 3 2 =7 4 IZR L THERZIRMET 2. H2 W0
Python OHHERER Z DIBERLIRIFICOW TN T 23ETLEHTT, PEP &, HEBIZOWTOERR
Ffirfak L 1R R 3 2 e Dl (FEw) ZIRR 2 NETT,

PEP &, FEREDQRRBICOH 5, 23 2 =7 4 IZ X2 MEREDOEME Python 1272 125 8T
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DXENDTD DI LM O 25 e ZHEK L TWE S, PEP 0FZHICEII2=7 41 NDEE
ERz1Ts 2. RNBERZENLT LI LDEBNDD 17,

PEP 1 22 LT ZE W,

portion PEP 420 TEF XT3, namespace package IZJB8T 5. HED 7 7 A D (zip 7 7 4 MK
HENTVWEHEAELHZ) 1 D2DF 4 L7 bV IZKEHI N2 D,

positional argument (fIEB51%) =518 2ZWL TLZZ W,

provisional APl (EE API) S 4 75V 0% BIREREED HEHEIICFRA SN DTS, 2D XD
BAYE—=T 2= ANORERLEIZ, WETHD SN TOVHHIIHIFS A TOERAD, I 7
HICL o TRHEe AR IR, BITIEEIRLEE ([ X2 -7 2 —ADHIRETEEN ) M Thh
ZET, COXIBEFILRLAIITONLEDDOTIEDD FHA — T4t API ZHAALENIXRE
EENTWIERBRRMEIPBE L 2ICOATHONE T,

BE APT 12OV TH, BABHMOLRWERZ THREFR LARINTHETS, MERHPIL .
e T RITERB IR ZR T RNETT,

o7tk b, BHES A TSVREEL 2374 Y —ICEVWHB LA 6L el
RREB X TELLZHIT SN FE T, FHillk PEP 411 2B LT 723 W,

provisional package provisional API SR LT EE W,

Python 3000 Python 3.x VU =254 D=y 7 3*—ALTT, (Python 3 PREWIERDFE - 72EHIZ/ES
NSETT, ) "Py3k” XN ZZdHDHET,

Pythonic D FFET—NLE 2 7 TELNIza— FTIEA <. Python OFHC—INR A 74 4 2120E-
72EBEZHRa— R, B2, Python O—&NEA 74 4 L TlE for XEMH->TAT I TNLDFTRT
DBEFBIWIZE->TL—TLET, DZL DFFEIEX Z DM AIZZ VDT, Python IZENLTWARWA
BRODICHED A Y v =25 0d LOLERA:

for i in range(len(food)):
print(food[il)

ZAUTH L. Ehwiz Pythonic 72 Akl

for piece in food:

print (piece)

qualified name (Bffi%) € 2 — 1D 7B — LR A=T N6, ZOEY 2 — L TERINL T TR, B
XYy FAD, 7 SRR Z2RT Py FEELTT, PEP 3155 TEBEINTWVET, My LD
B o ATIE, BHigEA 727 bOKRTIEFRLTT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

(RDR=I1Z%i <)
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(FiDR— 25 D %)

o
>>> C.D.__qualname__
'C.D!

>>> C.D.meth.__qualname__
'C.D.meth'

EV 2 NAAOBHTHONS . TEEMB (fully qualified name) IZTXRTOF NS r—I &L
2RO Ky FAKREE, HlZ1F email.mime.text ZEKL F 3

>>> import email.mime.text
>>> email.mime.text._ _name__

'email.mime.text'

reference count (BIRAV Y M) 2473 =227 NI T 2SO, ZRAT Y IR 01K E 2D
F 7Vl MIWEEINE T, S Y Y MIEFEIX Python ®a— F B3 EEAD, CPython
FEQDEBERBEHRTT, sys TV a—ME, Tl I~v—0MIEBEOA 727 bVOBBAY Y M E2HIS
72® D getrefcount () BIEZIRHEL TV F,

regular package &M%, __init__.py 77 A VEELT 4 L 27 U 2 LTD packages

namespace package B L TLIZE W,

__slots._ Z7FRANTOEFT, A YAXVABEDHEBEDH LN UDERL TEE, 4 Y RAX VY AFEEY
Hfr3 22T, XEVRHWLES, ZhEXfEbN27 7=y 7T, ELLIESEAPL b
Uy F—72DT, s —A, FIZIEAEVIEREL 227 TV 5 —2a >y T VARV ADKE
WKFEST 5, LVol b BFRRE, FDRVOBRZTT,

sequence (¥ —7 Y R) BEA VT I AT K BMBNRERT 7R % __getitem__() FlkA Y v Nl
CTHR—IL, BEEEIRT __len__ () XV v REEFRL iterable T, HARAAS —F7 > RN
¥, list, str, tuple, bytes REVH D £, dict I& __getitem__ (O & __len__() dH¥KR—-F+L
FIH, MROBRCEE TR MEED immutable ¥ —%2H 5728, > —Fr Y ATEHELITYEY
7' (mapping) £ ARENTVEDTHEELTLEE 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 D—FTEHEIZ—2>DFIBDAENC L HBEIREANE T,

slice (RF7AR) R =T VR O—HEELATI 2T b ATA4REZ, BFEREL [1 TH2LNHE
BoFoicaaryzEL e TELNE T, IR, variable_name[1:3:5] T3, AN ((RF)
B slice A7V =7 b EWETHHAL TV E T,
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special method (FiFkX Y v V) & 2BNTRIE O#FME, Bl IR 2§ 5 7291Z Python 72 RGBT X

NBAY v N, ZORBEDXY v Fid, XYy FROROIERRIZT Y X —Ra7 2 OB DO0WTWE
o FFREA YV v RIZDOWTIX specialnames TSN TWE T,

statement (%) SUEAA — b (A= KD 70y 27) KRARBERTT, L X 2% —7— FHSHARS

NEZBDODELLMTT, BEICIZ if. while. for 23D D £,

text encoding A string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF).

To store or transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as "encoding”, and recreating the string from

the sequence of bytes is known as ”decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as "text

encodings”.

text file (7FAMTZ7740) str ATV 27 bRGHAEEZTES file object TT, LIELIE. 7FA LM77

A MFEBIAL MEADTF =X A MY =27 72X, THFAMIY =T« 27 2 ABINAT
WET, 7¥R 774 LORE, sys.stdin, sys.stdout, i0.StringI0 4 Y AR Y AR EE T F
2 ]\“E"— F (,r| or lwl) "G\Bﬁb\f:77/f]l/wc‘\j_o

bytes-like 7T TV b BRAEETERZ I 7 ANVLA T2 7 MZOWTIE, N1 FUT71IL 35
LT,

triple-quoted string (=B 2 + — N XFH) 3 DD LIz 7 +— biEE (V) 27 RA b7 4 — () THE

type

N, BHED (—E) 7+ — P XFINHRTRETE 2 XFINTEVIEDH D TEAD, o0
OEHTEHTS, 12020 2200HK L7+ — B2 RS —FHLICEL ZDTEFETL, 1T
T (\) 2HHLRL CHOEBITICERDZ DB TEZDT, FFaXyi—ya ryX7EEL
IR I RHIC RT3,

(B Python #7927 VORI A T 2 7 v BED LSRR D0ZRDET, HHWE2F TV b
W - TWET, A7 22 bOBUX __class__ BET7 272 AL%D, type(obj) THUGL /-
hHRET,

type alias (A V7 R) RORHIHT, BEZFENFITRALTERL £55

M4y 7R3 Ber b 2HMLT 2DICHEHTTY, HlZIE:

def remove_gray_shades(
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass

ZHERDES I VAT TEET:

Color = tuplelint, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:

pass

HEEEDFIHD D % typing ¥ PEP 484 2SR L TL X\,
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type hint (e > ) B 77 REW. BB T X —=Z2RDEDFF XN 8I245ET % annotation
T3

e » MIWEATIZR K Python TRFRHITIED D TRHAD, #HHVAEENT Y —1iCe s THAHTH D,
IDE ®a—F i V77 7 &) Y ZTOFYNHTHRD 5,

Jua—NVEKR 77REHE BET. a—-F LV EH TRV DDA ¥ X typing.
get_type_hints() THUSTZ %7,

HEREDFIHD D % typing & PEP 484 2SR L TL X\,

universal newlines F¥ X FRA MY — ADRRED—DT, LUTOITRTEZITRLEFH#RL F9: Unix DITR
HE '\n'. Windows OFE '\r\n'. &\ Macintosh DRE '\r', FHFEICOVWTFHL L IZ. PEP
278 ¥ PEP 3116, X5IZ bytes.splitlines() $ZML T X\,

variable annotation (Z¥(7 / 7— 2 ) BB 2 0IE7 7 ZABED annotation .

ZRDH2H0E 7 7 ARMEICHERZ I 722 23, RARDRERTT:

class C:

field: 'annotation'

BT ) 5T—a id@EE EE L oD iEbRE T flXiE. 20X int OEZERZ L
PHIREINTVWET:

count: int = 0

BT 77— a YOI OWTIE annassign SiCHEH L TWE T,
Z DREREIC DWW TR L CW 3 function annotation, PEP 484, PEP 526 &ML T 72X W,

virtual environment (fRARERET) WARAAVICEI D BE S N RITERECY, 2T X D Python 2—F &7 7Y
r—aFRICY AT L ETEHOTWA MO Python 7 Y 7 — a Y OXEENCTHT 2 2 272l
Python Xv 7 —I D4 YR b — L EFZEITH N TEE T,

venv 2SR L TL ZX W,

virtual machine (A= Y) BRIV 7 bV 27X DERI N3 Y ¥ a2 —%, Python O~ >~
F NA ba—Fary 4 SBRHALE N bO—F 25T LET,

Zen of Python (Python ®1&D) Python ZHfE LA T 2 L TOEZ Y723, Python OFGFFEAI HE%
YRAMILEDBDTY, iE7n > 7 b T "import this” ¥ $2L DV R M EHDET,
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COFFaXyME Python D FFaX v 2FEZEHNE L TESLNAL FXFaxXy ooy oD
Sphinx Z#H|fH LT, reStructuredText B DY — 2 54EMRXNE LT,

FFaxXx>bezoy - #HoOBREIX, Python B L FRRICTEEICRI YT 4 7TOEHNTT, b LHKREN
B LWL, YO LI TRIEEWVHNIZDOWT reporting-bugs R—I 2 ZEFE W, HTILWLWKRT VT 4
FTIFVOTHEGTY! GRIE: HAZEROMEIZOWTIE, GitHub £ ® Issue Tracker THiE 2 BE WL
i‘j—o)
EPNIRRT R

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FrOIERET, FFaXr D%

CEEEF L
e Docutils B =2 b. reStructuredText ¥ docutils V—1t v b ZEML E L=,

e Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good

ideas.

B.1 Python RF¥aX> b+ BEtE

%< DF 4P Python §if. Python #5475V, ZLT Python F¥aX>7—>a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEARNTTIEH D 30V X b
7y 7L THHET,

Python 2 2 2=7 4 25 DIEHRBE L BRI ZDORBEL LV R Fa X v 7—rayidEFhEEA
Tl -HhHHLS!
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C.1 Python DFESE

Python (& 1990 D4, * F >~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZH) T Guido van Rossum I & 5T ABC &IHIN 2 SiEOBMSEEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWE F2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido 1 &KEY 7 =Y =7M 1L X + > i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.va.us/ ZH) T Python OBFIHE DD, W 2HrDNN=YarE VIV —-RALEZE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 41 BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FE 10 H, PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH8) 12D ¥ L7z, 2 LT 2001 4E, Python B3 25N ELIRE T 272D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ ZH) 23256 B L7z,
Z D ¥ % Zope Corporation 1 PSF OFBEBICkD £ L7,

Python OV VY —R@3ETH -V V- (=72 YV —RXDEFKIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERINICAT, T —HZRIZL A LD Python VY —2R1& GPL A#IZRo TV T; %
VY —ZARDVTUIFTRICKEDTHD £,

Jy—2 | R—=2 FEEE FEF) GPL Hif:
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-15.2 | 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 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DU 2.1.1 2001-Bif£ | PSF yes
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FMR: TGPL Aty 25 ERBIX, Python 78 GPL TEHHAZNTWBE 2 WHEKTIEH D £ A, Python
D4y RAFLT, GPL 2BV, ZELEANA—Y a VERMATARICEEL2F—F Y —RI2LRLTH
PEVWERA, GPL HE:F DS A4 Y ZADF T, GPL TY VU —X2ZNTWABflidY 7 hY =7 & Python %
MHAeEbELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDVV—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 3.9.19

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.9.19 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.9.19 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 3.9.19 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.9.19 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python

3.9.19.

4. PSF is making Python 3.9.19 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 3.9.19 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.19

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.19, 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 3.9.19, 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.

RDOR=I 1% L)
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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.

ROR=STRER)
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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 3.9.19 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

(RDOR=1ZFE <)
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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

(RDOR=1ZFE <)
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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 f Y Z— 7 2 — AZOWTDROEHNEEATOVET:

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

ROR=STEER)
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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 macOS 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 FDHDICESEET:

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
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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) 2008-2020 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)
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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 (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

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

are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

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

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR 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.
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cleanup functions, 49
close() (in module os), 204
CO_FUTURE_DIVISION (C DZEH), 24
code object, 158
coercion, 302
compile
#AIAHEEL, 51
complex number, 302
FITSTO R, 112
context manager, 302
context variable, 302
contiguous, 95, 302
copyright (in module sys), 192
coroutine, 302
coroutine function, 302
CPython, 302
create_module (C DOBF), 165

D

decorator, 302
descrgetfunc (C OT—4E), 289
descriptor, 303
descrsetfunc (C OT—4E), 289
destructor (C OT—4HE), 289
dictionary, 303

F7TxUk, 149

dictionary comprehension, 303

dictionary view, 303
divmod
fEAHAHBIRK, 83
docstring, 303
duck-typing, 303

E

EAFP, 303
EOFError (built-in exception), 159
exc_info() (in module sys), 12
exec_module (C DEEH), 165
exec_prefix, 4

executable (in module sys), 191
exit(), 49

expression, 304

extension module, 304

F

f-string, 304
file

FI7xU bk, 159
file object, 304
file-like object, 304
finder, 304
float

HHAIAHBE, 85
floating point

FISOR, 111
floor division, 304
Fortran contiguous, 95, 302
free(), 233
freefunc (C OF—%8), 289
freeze utility, 53
frozenset

FISTUR, 152
function, 304

FITZxU b, 154

function annotation, 304

G

garbage collection, 305
generator, 305

generator expression, 305
generator iterator, 305
generic function, 305

generic type, 305

getattrfunc (C OT—4E), 289
getattrofunc (C DT —2H), 289
getbufferproc (C OF—4#E), 290
getiterfunc (C T —4HE), 290
GIL, 305

global interpreter lock, 194, 305

H

hash

A AHBRK, 74, 264
hash-based pyc, 306
hashable, 306
hashfunc (C OF—4%H&), 289

IDLE, 306

immutable, 306

import path, 306

importer, 306

importing, 306
incr_item(), 12, 13
initproc (C ®FT—45E), 289
inquiry (C ®F7—4&), 295
instancemethod
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FTTxU bk, 156
int

# A A, 85
integer

FITTxUk, 106
interactive, 306
interpreted, 307
interpreter lock, 194
interpreter shutdown, 307
iterable, 307
iterator, 307
iternextfunc (C ®F—4E), 290

K

key function, 307
KeyboardInterrupt (built-in exception), 35
keyword argument, 308

L

lambda, 308
LBYL, 308
len

MK, 75, 86, 88, 147, 151, 153
lenfunc (C ®F—%E8), 290
list, 308

FTTxO b, 147
list comprehension, 308
loader, 308
lock, interpreter, 194
long integer

F7TxUk, 106
LONG_MAX, 107

M
magic

method, 308
magic method, 308
main(), 190, 193
malloc(), 233
mapping, 308

F7TxU bk, 149
memoryview

FITTTI b, 172
meta path finder, 308
metaclass, 309
METH_CLASS ({H#&AHZEH), 248
METH_COEXIST (#AHAHZEH), 249
METH_FASTCALL ($&AHEH), 248
METH_NOARGS ({ARAHEH), 248
METH_O (#dAHZEH), 248
METH_STATIC ({ARAHEH), 249
METH_VARARGS ({EAAHZEH), 247
method, 309

magic, 308

special, 314

FITxTIH, 156
method resolution order, 309
MethodType (in module types), 154, 156
module, 309

search path, 14, 189, 192

FTTxUk, 160
module spec, 309
modules (in module sys), 49, 189
ModuleType (in module types), 160
MRO, 309
mutable, 309

N

named tuple, 309
namespace, 310

namespace package, 310
nested scope, 310
new-style class, 310
newfunc (C D7 —4&), 289
None

FIoxUk, 105
numeric

A7V bk, 106

O

object, 310

code, 158
objobjargproc (C ®F7—4A), 290
objobjproc (C OF—4H), 290
OverflowError (built-in exception), 107109

P

package, 310
package variable

__all__, 49
parameter, 310
PATH, 14

path

module search, 14, 189, 192
path (in module sys), 14, 189, 192
path based finder, 311
path entry, 311
path entry finder, 311
path entry hook, 311
path-like object, 311
PEP, 311
platform (in module sys), 192
portion, 312
positional argument (fIE5I¥), 312
pow

fAHAHRH, 83, 85
prefix, 4
provisional API, 312
provisional package, 312
Py_ABS (C ®<Z0), 5
Py_AddPendingCall (C M%), 205
Py_AddPendingCall(), 205
Py_AtExit (C D), 49
Py_BEGIN_ALLOW_THREADS, 195
Py_BEGIN_ALLOW_THREADS (C @< 0), 199
Py_BLOCK_THREADS (C @< O), 199
Py_buffer (C OT7—4%E), 91
Py_buffer.buf (C DAV NEH), 92
Py_buffer.format (C DXVINEH), 92
Py_buffer.internal (C DX /N\EH), 93
Py_buffer.itemsize (C DX YNEH), 92
Py_buffer.len (C DAV NEH), 92
Py_buffer.ndim (C DXVINEH), 92
Py_buffer.obj (C DX /NEH), 92
Py_buffer.readonly (C DX Y/NEH), 92
Py_buffer.shape (C DX /NEH), 93
Py_buffer.strides (C M XY /N\NEH), 93
Py_buffer.suboffsets (C DX V/NEH), 93
Py_BuildValue (C DEE%), 63
Py_BytesMain (C DBE#), 19
Py_BytesWarningFlag (C OZEH), 186
Py_CHARMASK (C ®~¥#% 1), 5
Py_CLEAR (C DB%), 25
Py_CompileString (C D), 23
Py_CompileString(), 24
Py_CompileStringExFlags (C DB#), 23
Py_CompileStringFlags (C M), 23
Py_CompileStringQObject (C M), 23
Py_complex (C D7 —42H) 112
Py_DebugFlag (C DEH), 186
Py_DecodeLocale (C DB, 45
Py_DECREF (C DEA#), 25
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Py_DECREF(), 7

Py_DEPRECATED (C ®<#0), 6
Py_DontWriteBytecodeFlag (C DZEH), 186
Py_Ellipsis (C OZEH), 172
Py_EncodeLocale (C D), 45
Py_END_ALLOW_THREADS, 195
Py_END_ALLOW_THREADS (C' @Y% 0), 199
Py_EndInterpreter (C M), 204
Py_EnterRecursiveCall (C DBA%), 38
Py_eval_input (C OZEH), 24

Py_Exit (C ORE%), 49
Py_ExitStatusException (C DEE#), 216
Py_False (C OZ#), 110

Py_FatalError (C ®OBE#), 49
Py_FatalError(), 193
Py_FdIsInteractive (C M), 43
Py_file_input (C OZEH), 24
Py_Finalize (C DOB%), 190
Py_FinalizeEx (C DB, 189
Py_FinalizeEx(), 49, 189, 204
Py_FrozenFlag (C OZEH), 187
Py_GenericAlias (C M), 183
Py_GenericAliasType (C DZE#), 183
Py_GetArgcArgv (C D), 230
Py_GetBuildInfo (C MDBA%), 193
Py_GetCompiler (C MRE¥K), 193
Py_GetCopyright (C MREH), 192
Py_GETENV (C ®%Z0), 6
Py_GetExecPrefix (C M), 191
Py_GetExecPrefix(), 14

Py_GetPath (C DBA%), 192
Py_GetPath(), 14, 190, 192
Py_GetPlatform (C D), 192
Py_GetPrefix (C DEE#), 191
Py_GetPrefix(), 14
Py_GetProgramFullPath (C D), 191
Py_GetProgramFullPath(), 14
Py_GetProgramName (C DREEK), 190
Py_GetPythonHome (C M), 194
Py_GetVersion (C M%), 192
Py_HashRandomizationFlag (C DZEH), 187
Py_IgnoreEnvironmentFlag (C DZEH), 187
Py_INCREF (C DBEH), 25

Py_INCREF(), 7

Py_Initialize (C D), 189
Py_Initialize(), 14, 190, 204
Py_InitializeEx (C D), 189
Py_InitializeFromConfig (C MEEH), 225
Py_InspectFlag (C OZEH), 187
Py_InteractiveFlag (C OZEH), 187
Py_IS_TYPE (C DBA%), 245
Py_IsInitialized (C DBEEE), 189
Py_IsInitialized(), 14
Py_IsolatedFlag (C MZEH), 187
Py_LeaveRecursiveCall (C D), 38
Py_LegacyWindowsFSEncodingFlag (C DZEH), 187
Py_LegacyWindowsStdioFlag (C OZEH), 187
Py_Main (C DOB%), 19

Py_MAX (C ®<ZH), 5

Py_MEMBER_SIZE (C ®<¥0), 5

Py_MIN (C ®<Z0), 5

Py_mod_create (C ®<¥Z0), 165
Py_mod_exec (C ®I - 0O), 165
Py_NewInterpreter (C M), 203
Py_None (C OZEH), 105

Py_NoSiteFlag (C OZEH), 188
Py_NotImplemented (C DZEH), 71
Py_NoUserSiteDirectory (C DZEH), 188
Py_OptimizeFlag (C DZE#), 188
Py_Prelnitialize (C D), 218
Py_PrelnitializeFromArgs (C D), 218
Py_PrelnitializeFromBytesArgs (C DE#), 218
Py_PRINT_RAW, 160

Py_QuietFlag (C DZEH), 188

Py_REFCNT (C @< 0), 245

Py_ReprEnter (C DOBH), 38

Py_ReprLeave (C DBE), 39

Py_RETURN_FALSE (C @< 0O), 110
Py_RETURN_NONE (C @< 2 0), 105
Py_RETURN_NOTIMPLEMENTED (C ®<#0), 71
Py_RETURN_RICHCOMPARE (C ®<#0), 272
Py_RETURN_TRUE (C ®<#0), 110

Py_RunMain (C DBA%X), 230

Py_SET_REFCNT (C DE%K), 245

Py_SET_SIZE (C D), 245

Py_SET_TYPE (C DBE%), 245

Py_SetPath (C D), 192

Py_SetPath(), 192

Py_SetProgramName (C ME#), 190
Py_SetProgramName (), 14, 189, 191
Py_SetPythonHome (C D), 194
Py_SetStandardStreamEncoding (C M), 190
Py_single_input (C OZEH), 24

Py_SIZE (C ®~XZ0), 245

Py_ssize_t (C O7T—4%E) 11

PY_SSIZE_T_MAX, 108

Py_STRINGIFY (C ®<%20), 5
Py_TPFLAGS_BASE_EXC_SUBCLASS ($8&AHZEHK), 269
Py_TPFLAGS_BASETYPE (##AAAZER), 267
Py_TPFLAGS_BYTES_SUBCLASS ($8#&AHZEH), 269
Py_TPFLAGS_DEFAULT (##&AAZEH), 268
Py_TPFLAGS_DICT_SUBCLASS ($#&AHZEHE), 269
Py_TPFLAGS_HAVE_FINALIZE ($H#&AHZEH), 269
Py_TPFLAGS_HAVE_GC (#H#&AAZEH), 268
Py_TPFLAGS_HAVE_VECTORCALL (¥&HAHZEH), 269
Py_TPFLAGS_HEAPTYPE ({HZAAHZEH), 267
Py_TPFLAGS_LIST_SUBCLASS ($H#&AAHZEH), 269
Py_TPFLAGS_LONG_SUBCLASS (#H#&A#HZEH), 269
Py_TPFLAGS_METHOD_DESCRIPTOR ($HA&AAHZEH), 268
Py_TPFLAGS_READY (¥HAHEH), 268
Py_TPFLAGS_READYING ($H#&AAZEH), 268
Py_TPFLAGS_TUPLE_SUBCLASS ($#%AHZEH), 269
Py_TPFLAGS_TYPE_SUBCLASS ($8#&AHZHK), 269
Py_TPFLAGS_UNICODE_SUBCLASS ($8AHZER), 269
Py_tracefunc (C 7T —42H), 206

Py_True (C OEH), 110

Py_tss_NEEDS_INIT (C @< 0), 209

Py_tss_t (C OT—4H), 209

Py_TYPE (C @< 0), 245

Py_UCS1 (C OT—4E), 118

Py_UCS2 (C dT—4HE), 118

Py_UCS4 (C OT—4AE), 118
Py_UNBLOCK_THREADS (C @< 0), 199
Py_UnbufferedStdioFlag (C DZEH), 188
Py_UNICODE (C ®F—4#), 118
Py_UNICODE_IS_HIGH_SURROGATE (C @< 0), 123
Py_UNICODE_IS_LOW_SURROGATE (C ®<%0), 123
Py_UNICODE_IS_SURROGATE (C ®<#0), 123
Py_UNICODE_ISALNUM (C DR%K), 122
Py_UNICODE_ISALPHA (C M%), 122
Py_UNICODE_ISDECIMAL (C MDEE%K), 122
Py_UNICODE_ISDIGIT (C MDEA%), 122
Py_UNICODE_ISLINEBREAK (C DE#), 122
Py_UNICODE_ISLOWER (C D), 121
Py_UNICODE_ISNUMERIC (C DR#K), 122
Py_UNICODE_ISPRINTABLE (C DBE%), 122
Py_UNICODE_ISSPACE (C M%), 121
Py_UNICODE_ISTITLE (C MDRA%), 122
Py_UNICODE_ISUPPER (C MDBA%), 122
Py_UNICODE_JOIN_SURROGATES (C @< o0), 123
Py_UNICODE_TODECIMAL (C DRE%K), 122
Py_UNICODE_TODIGIT (C DEI%K), 123
Py_UNICODE_TOLOWER (C MDBA%), 122
Py_UNICODE_TONUMERIC (C DE¥), 123
Py_UNICODE_TOTITLE (C MDBA%), 122
Py_UNICODE_TOUPPER (C DEI%K), 122
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Py_UNREACHABLE (C ®~¥#% 1), 5

Py_UNUSED (C ®<#0), 6

Py_VaBuildValue (C DBA%), 65
PY_VECTORCALL_ARGUMENTS_OFFSET (C @Y7 H), 77
Py_VerboseFlag (C MZEH), 188

Py_VISIT (C D), 295

Py_XDECREF (C DBA%), 25

Py_XDECREF(), 13

Py_XINCREF (C DOBH), 25

PyAnySet_Check (C D), 153
PyAnySet_CheckExact (C MDBE%K), 153
PyArg_Parse (C D), 62

PyArg_ParseTuple (C D), 62
PyArg_ParseTupleAndKeywords (C DE#), 62
PyArg_UnpackTuple (C DOREK), 62
PyArg_ValidateKeywordArguments (C DBE#), 62
PyArg_VaParse (C D), 62
PyArg_VaParseTupleAndKeywords (C D), 62
PyASCIIObject (C OF—4H), 118
PyAsyncMethods (C OT7—4#&), 288
PyAsyncMethods.am_aiter (C DX /NEH), 288
PyAsyncMethods.am_anext (C DX /NEH), 288
PyAsyncMethods.am_await (C' DX /NEH), 288
PyBool_Check (C DE%), 110

PyBool_FromLong (C M), 111
PyBUF_ANY_CONTIGUOUS (C ®< < 1), 95
PyBUF_C_CONTIGUOUS (C @< % 0), 95
PyBUF_CONTIG (C' ®Y % O), 96
PyBUF_CONTIG_RO (C ®<Z0), 96
PyBUF_F_CONTIGUOUS (C @< 0), 95
PyBUF_FORMAT (C @Y%), 94

PYBUF_FULL (C @< 0), 96

PyBUF_FULL_RO (C ®<Z<0), 96
PyBUF_INDIRECT (C' @< 0), 95

PyBUF_ND (C ®<#0), 95

PyBUF_RECORDS (C' @), 96
PyBUF_RECORDS_RO (C ®<Z0), 96
PyBUF_SIMPLE (C' @< O), 95

PyBUF_STRIDED (C ®<Z0), 96
PyBUF_STRIDED_RO (C ®<%0), 96
PyBUF_STRIDES (C @< #O), 95
PyBUF_WRITABLE (C @< 0), 94
PyBuffer_FillContiguousStrides (C D), 99
PyBuffer_FillInfo (C M%), 99
PyBuffer_FromContiguous (C DBIE), 98
PyBuffer_GetPointer (C MDEIH), 98
PyBuffer_IsContiguous (C D), 98
PyBuffer_Release (C D), 98
PyBuffer_SizeFromFormat (C DBI¥), 98
PyBuffer_ToContiguous (C DB%), 98
PyBufferProcs, 91

PyBufferProcs (C OT—4E), 286
PyBufferProcs.bf_getbuffer (C DXV /INEH), 286
PyBufferProcs.bf_releasebuffer (C DX V/INEH), 287
PyByteArray_AS_STRING (C DBES#), 117
PyByteArray_AsString (C DB), 117
PyByteArray_Check (C DBA%), 117
PyByteArray_CheckExact (C DB#), 117
PyByteArray_Concat (C D), 117
PyByteArray_FromObject (C DB%), 117
PyByteArray_FromStringAndSize (C DR#), 117
PyByteArray_GET_SIZE (C DB#), 117
PyByteArray_Resize (C DOB#), 117
PyByteArray_Size (C D), 117
PyByteArray_Type (C OZEH), 116
PyByteArrayObject (C OF—4&E), 116
PyBytes_AS_STRING (C DBA%), 115
PyBytes_AsString (C OBEE), 115
PyBytes_AsStringAndSize (C D), 115
PyBytes_Check (C D), 114
PyBytes_CheckExact (C D), 114
PyBytes_Concat (C D), 116
PyBytes_ConcatAndDel (C DBA¥), 116

PyBytes_FromFormat (C D), 114
PyBytes_FromFormatV (C M), 115
PyBytes_FromObject (C D), 115
PyBytes_FromString (C DB#), 114
PyBytes_FromStringAndSize (C DBA%), 114
PyBytes_GET_SIZE (C DB#), 115
PyBytes_Size (C D), 115
PyBytes_Type (C OEH), 114
PyBytesObject (C ®OF—42E8) 114
PyCallable_Check (C D), 82
PyCalllter_Check (C DBI#), 169
PyCalllter_New (C DBEA), 169
PyCalllter_Type (C DZEH), 169
PyCapsule (C OF7—%&), 174
PyCapsule_CheckExact (C D), 174
PyCapsule_Destructor (C ®F—4E), 174
PyCapsule_GetContext (C M), 175
PyCapsule_GetDestructor (C D), 174
PyCapsule_GetName (C D), 175
PyCapsule_GetPointer (C D), 174
PyCapsule_Import (C D), 175
PyCapsule_IsValid (C D), 175
PyCapsule_New (C D), 174
PyCapsule_SetContext (C M), 175
PyCapsule_SetDestructor (C DB#), 175
PyCapsule_SetName (C DRAHK), 176
PyCapsule_SetPointer (C DB#), 176
PyCell_Check (C DB, 157
PyCell_GET (C DE#K), 157
PyCell_Get (C MDBA%), 157
PyCell_New (C M%), 157
PyCell_SET (C DBE%), 157
PyCell_Set (C MDBA%), 157
PyCell_Type (C DEH), 157
PyCellObject (C ®dT—4%H), 157
PyCFunction (C ®F—42%8) 246
PyCFunctionWithKeywords (C ®7T—R &), 246
PyCMethod (C ®F—%E8Y), 247
PyCode_Check (C DBE#), 158
PyCode_GetNumFree (C DEH), 158
PyCode_New (C DBA%X), 158
PyCode_NewEmpty (C D), 158
PyCode_NewWithPosOnlyArgs (C DBH), 158
PyCode_Type (C DZEH), 158
PyCodec_BackslashReplaceErrors (C D), 70
PyCodec_Decode (C DB¥), 69
PyCodec_Decoder (C D), 69
PyCodec_Encode (C DB, 69
PyCodec_Encoder (C D), 69
PyCodec_IgnoreErrors (C M), 70
PyCodec_IncrementalDecoder (C DEIH), 69
PyCodec_IncrementalEncoder (C DBEH), 69
PyCodec_KnownEncoding (C DEI#), 69
PyCodec_LookupError (C M), 70
PyCodec_NameReplaceErrors (C D), 70
PyCodec_Register (C D), 69
PyCodec_RegisterError (C DE#), 70
PyCodec_ReplaceErrors (C D), 70
PyCodec_StreamReader (C D), 69
PyCodec_StreamWriter (C M), 69
PyCodec_StrictErrors (C D), 70
PyCodec_XMLCharRefReplaceErrors (C M), 70
PyCodeObject (C DT —4AE), 158
PyCompactUnicodeObject (C DF—42%E) 118
PyCompilerFlags (C OT—4&E), 24
PyCompilerFlags.cf_feature_version (C DX VNEH),
24
PyCompilerFlags.cf_flags (C DXV NEH), 24
PyComplex_AsCComplex (C D), 113
PyComplex_Check (C D), 113
PyComplex_CheckExact (C M), 113
PyComplex_FromCComplex (C DBA%X), 113
PyComplex_FromDoubles (C MDBA%X), 113
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PyComplex_ImagAsDouble (C DBE%), 113
PyComplex_RealAsDouble (C' DBE%), 113
PyComplex_Type (C DZEH), 113

PyComplexObject (C ®F—4E), 113

PyConfig (C 7T —%%), 219

PyConfig_Clear (C DBE%), 220
PyConfig_InitIsolatedConfig (C M), 219
PyConfig_InitPythonConfig (C DEEH), 219
PyConfig_Read (C D), 220

PyConfig_SetArgv (C M), 219
PyConfig_SetBytesArgv (C DBA%), 219
PyConfig_SetBytesString (C DEEH), 219
PyConfig_SetString (C M), 219
PyConfig_SetWideStringList (C M%), 219
PyConfig._use_peg_parser (C DX /NEH), 224
PyConfig.argv (C DX INEH), 220
PyConfig.base_exec_prefix (C DX /NEH), 220
PyConfig.base_executable (C DX /INEH), 220
PyConfig.base_prefix (C DXV NEH), 220
PyConfig.buffered_stdio (C DXV NEH), 221
PyConfig.bytes_warning (C DXV NEH), 221
PyConfig.check_hash_pycs_mode (C DX /NEH), 221
PyConfig.configure_c_stdio (C DX VNEH), 221
PyConfig.dev_mode (C DX VINEH), 221
PyConfig.dump_refs (C DX VNEH), 221
PyConfig.exec_prefix (C DXV NEH), 221
PyConfig.executable (C DXV NEH), 221
PyConfig.faulthandler (C DXV /NEH), 221
PyConfig.filesystem_encoding (C DX VINEH), 221
PyConfig.filesystem_errors (C DXV NEH), 221
PyConfig.hash_seed (C M XVNEH), 221
PyConfig.home (C DXV INEH), 222
PyConfig.import_time (C DX /NEH), 222
PyConfig.inspect (C DXV INEH), 222
PyConfig.install_signal_handlers (C DX Y/NEH), 222
PyConfig.interactive (C DXV NEH), 222
PyConfig.isolated (C DX VINEH), 222
PyConfig.legacy_windows_stdio (C DX VINEH), 222
PyConfig.malloc_stats (C DXV NEH), 222
PyConfig.module_search_paths (C DX INEH), 222
PyConfig.module_search_paths_set (C DX VNEH), 222
PyConfig.optimization_level (C DXV /INEH), 223
PyConfig.parse_argv (C DX YNEH), 223
PyConfig.parser_debug (C DXV INEH), 223
PyConfig.pathconfig_warnings (C DX /NEH), 223
PyConfig.platlibdir (C DXV NEH), 220
PyConfig.prefix (C DX VINEH), 223
PyConfig.program_name (C DXV /INEH), 223
PyConfig.pycache_prefix (C DAV /INEH), 223
PyConfig.pythonpath_env (C DX /NEH), 222
PyConfig.quiet (C DX VINEH), 223
PyConfig.run_command (C DX /NEH), 223
PyConfig.run_filename (C' DX NEH), 223
PyConfig.run_module (C DXV NEH), 223
PyConfig.show_ref_count (C DX /INEH), 223
PyConfig.site_import (C DX INEH), 224
PyConfig.skip_source_first_line (C DX VNEH), 224
PyConfig.stdio_encoding (C DX /INEH), 224
PyConfig.stdio_errors (C DXV NEH), 224
PyConfig.tracemalloc (C DXINEH), 224
PyConfig.use_environment (C DX /INEH), 224
PyConfig.use_hash_seed (C DXV /NEH), 221
PyConfig.user_site_directory (C DXV INEH), 224
PyConfig.verbose (C MAYNEH), 224
PyConfig.warnoptions (C DXV /INEH), 224
PyConfig.write_bytecode (C DX /INEH), 224
PyConfig.xoptions (C DXV NEH), 224

PyContext (C OT7T—%8) 177
PyContext_CheckExact (C DBA%X), 178
PyContext_Copy (C DBE%X), 178
PyContext_CopyCurrent (C DBA%I), 178
PyContext_Enter (C MEEH), 178

PyContext_Exit (C DBEA%K), 178

PyContext_New (C DEE%), 178
PyContext_Type (C DEH), 177
PyContextToken (C OF—42Y), 177
PyContextToken_CheckExact (C DE#), 178
PyContextToken_Type (C DZEH), 178
PyContextVar (C OF—4REBY) 177
PyContextVar_CheckExact (C DBI%), 178
PyContextVar_Get (C D), 179
PyContextVar_New (C D), 178
PyContextVar_Reset (C D), 179
PyContextVar_Set (C D), 179
PyContextVar_Type (C OZEH), 178
PyCoro_CheckExact (C D), 177
PyCoro_New (C D), 177

PyCoro_Type (C DEH), 177

PyCoroObject (C T —%E), 177
PyDate_Check (C D), 179
PyDate_CheckExact (C DE#), 179
PyDate_FromDate (C D), 180
PyDate_FromTimestamp (C DB), 183
PyDateTime_Check (C D), 180
PyDateTime_CheckExact (C M%), 180
PyDateTime_DATE_GET_FOLD (C M%), 132
PyDateTime_DATE_GET_HOUR (C DRE%K), 181
PyDateTime_DATE_GET_MICROSECOND (C MDRE#), 182
PyDateTime _DATE_GET_MINUTE (C DR8#), 181
PyDateTime_DATE_GET_SECOND (C DE#), 181
PyDateTime_DELTA_GET_DAYS (C (RI%K), 182
PyDateTime_DELTA_GET_MICROSECONDS (C DE#K), 182
PyDateTime_DELTA_GET_SECONDS (C (RI%K), 182
PyDateTime_FromDateAndTime (C DE8%), 180
PyDateTime_FromDateAndTimeAndFold (C MEEH), 180
PyDateTime_FromTimestamp (C DE#), 182
PyDateTime_GET_DAY (C DE%), 181
PyDateTime_GET_MONTH (C M%), 181
PyDateTime_GET_YEAR (C DBS#), 181
PyDateTime_TIME_GET_FOLD (C DR#K), 182
PyDateTime_TIME_GET_HOUR (C MBI%), 182
PyDateTime_TIME_GET_MICROSECOND (C DRE%K), 182
PyDateTime_TIME_GET_MINUTE (C MEI%K), 182
PyDateTime_TIME_GET_SECOND (C (DRE#), 182
PyDateTime_TimeZone _UTC (C DZEH), 179
PyDelta_Check (C DREE%X), 180
PyDelta_CheckExact (C DEI¥K), 180
PyDelta_FromDSU (C MDEE%K), 181
PyDescr_IsData (C DB#), 169
PyDescr_NewClassMethod (C DBA%K), 169
PyDescr_NewGetSet (C D), 169
PyDescr_NewMember (C DR, 169
PyDescr_NewMethod (C MEH), 169
PyDescr_NewWrapper (C DBI¥), 169
PyDict_Check (C MDBEE%K), 149
PyDict_CheckExact (C DEEHK), 149
PyDict_Clear (C DBE#), 149
PyDict_Contains (C D), 149
PyDict_Copy (C DBA%), 149

PyDict_Delltem (C D), 150
PyDict_DelItemString (C M), 150
PyDict_GetItem (C D), 150
PyDict_GetItemString (C DBA%), 150
PyDict_GetItemWithError (C DBEA%N), 150
PyDict_Items (C D), 150

PyDict_Keys (C DB#), 150

PyDict_Merge (C DEEH), 151
PyDict_MergeFromSeq2 (C M), 152
PyDict_New (C MDBAH), 149

PyDict_Next (C DBA%), 151
PyDict_SetDefault (C D), 150
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PyDict_Values (C DBA), 151
PyDictObject (C DT —4HE), 149
PyDictProxy_New (C DBI%), 149
PyDoc_STR (C ®Y¥0), 6
PyDoc_STRVAR (C ®¥Z0), 6
PyErr_BadArgument (C DB#), 29
PyErr_BadInternalCall (C DB%), 31
PyErr_CheckSignals (C M), 35
PyErr_Clear (C DOB%), 28
PyErr_Clear(), 12, 13
PyErr_ExceptionMatches (C DBIE), 33
PyErr_ExceptionMatches(), 13
PyErr_Fetch (C DBEH), 33
PyErr_Format (C DREH), 28
PyErr_FormatV (C D), 29
PyErr_GetExcInfo (C D), 34
PyErr_GivenExceptionMatches (C D), 33
PyErr_NewException (C D), 35
PyErr_NewExceptionWithDoc (C DB#), 35
PyErr_NoMemory (C D), 29
PyErr_NormalizeException (C D), 34
PyErr_Occurred (C DREE), 32
PyErr_Occurred(), 11
PyErr_Print (C DOBE%), 28
PyErr_PrintEx (C OBE#), 28
PyErr_ResourceWarning (C DB¥), 32
PyErr_Restore (C D), 33
PyErr_SetExcFromWindowsErr (C D), 30
PyErr_SetExcFromWindowsErrWithFilename (C D), 30
PyErr_SetExcFromWindowsErrWithFilenameObject (C D
BE%), 30
PyErr_SetExcFromWindowsErrWithFilenameObjects (C' @D
B, 30
PyErr_SetExcInfo (C D), 34
PyErr_SetFromErrno (C D), 29
PyErr_SetFromErrnoWithFilename (C DE#), 29
PyErr_SetFromErrnoWithFilenameObject (C MEEH), 29
PyErr_SetFromErrnoWithFilenameObjects (C DEH), 29
PyErr_SetFromWindowsErr (C DB¥), 30
PyErr_SetFromWindowsErrWithFilename (C DB%I), 30
PyErr_SetImportError (C M%), 31
PyErr_SetImportErrorSubclass (C D), 31
PyErr_SetInterrupt (C D), 35
PyErr_SetNone (C D), 29
PyErr_SetObject (C D), 28
PyErr_SetString (C MOEH), 28
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PyErr_SyntaxLocation (C DBI%), 31
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PyErr_WarnEx (C D), 31
PyErr_WarnExplicit (C OEH), 32
PyErr_WarnExplicitObject (C DEH), 32
PyErr_WarnFormat (C D), 32
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PyEval_EvalCodeEx (C DEE%K), 23
PyEval_EvalFrame (C OBE#), 23
PyEval_EvalFrameEx (C DBA%), 24
PyEval_GetBuiltins (C DB), 68
PyEval_GetFrame (C D), 68
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PyEval_GetFuncName (C DE), 68
PyEval_GetGlobals (C DE¥), 68
PyEval_GetLocals (C D), 68
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PyEval_ReleaseThread (C DBA%K), 202
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PyEval_SaveThread (C D), 197
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PyEval_SetTrace (C D), 207
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PyExc_BlockingIOError, 39
PyExc_BrokenPipeError, 39
PyExc_BufferError, 39
PyExc_BytesWarning, 41
PyExc_ChildProcessError, 39
PyExc_ConnectionAbortedError, 39
PyExc_ConnectionError, 39
PyExc_ConnectionRefusedError, 39
PyExc_ConnectionResetError, 39
PyExc_DeprecationWarning, 41
PyExc_EnvironmentError, 41
PyExc_EOFError, 39
PyExc_Exception, 39
PyExc_FileExistsError, 39
PyExc_FileNotFoundError, 39
PyExc_FloatingPointError, 39
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PyExc_ImportWarning, 41
PyExc_IndentationError, 39
PyExc_IndexError, 39
PyExc_InterruptedError, 39
PyExc_IOError, 41
PyExc_IsADirectoryError, 39
PyExc_KeyboardInterrupt, 39
PyExc_KeyError, 39
PyExc_LookupError, 39
PyExc_MemoryError, 39
PyExc_ModuleNotFoundError, 39
PyExc_NameError, 39
PyExc_NotADirectoryError, 39
PyExc_NotImplementedError, 39
PyExc_0SError, 39
PyExc_0OverflowError, 39
PyExc_PendingDeprecationWarning, 41
PyExc_PermissionError, 39
PyExc_ProcessLookupError, 39
PyExc_RecursionError, 39
PyExc_ReferenceError, 39
PyExc_ResourceWarning, 41
PyExc_RuntimeError, 39
PyExc_RuntimeWarning, 41
PyExc_StopAsyncIteration, 39
PyExc_StopIteration, 39
PyExc_SyntaxError, 39
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PyExc_SystemError, 39
PyExc_SystemExit, 39
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PyExc_TimeoutError, 39
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PyExc_UnicodeEncodeError, 39
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PyExc_WindowsError, 41
PyExc_ZeroDivisionError, 39
PyException_GetCause (C DBHK), 36
PyException_GetContext (C DEH), 36
PyException_GetTraceback (C DB, 36
PyException_SetCause (C DB%), 36
PyException_SetContext (C DBEA%), 36
PyException_SetTraceback (C D), 36
PyFile_FromFd (C D), 159
PyFile_GetLine (C DBE%K), 159
PyFile_SetOpenCodeHook (C MBEEH), 159
PyFile_WriteObject (C M%), 160
PyFile_WriteString (C D), 160
PyFloat_AS_DOUBLE (C DR%k), 111
PyFloat_AsDouble (C M), 111
PyFloat_Check (C DBE), 111
PyFloat_CheckExact (C DBA%K), 111
PyFloat_FromDouble (C M%), 111
PyFloat_FromString (C MDBA%), 111
PyFloat_GetInfo (C M), 111
PyFloat_GetMax (C D), 111
PyFloat_GetMin (C DBAH), 112
PyFloat_Type (C OZEH), 111
PyFloatObject (C ®OF—4#E&), 111
PyFrame_GetBack (C D), 638
PyFrame_GetCode (C DEAH), 68
PyFrame_GetLineNumber (C DBA%I), 68
PyFrameObject (C T —42Y), 23
PyFrozenSet_Check (C D), 153
PyFrozenSet_CheckExact (C D), 153
PyFrozenSet_New (C OE#), 153
PyFrozenSet_Type (C DEH), 152
PyFunction_Check (C D), 154
PyFunction_GetAnnotations (C D), 155
PyFunction_GetClosure (C DOBH), 155
PyFunction_GetCode (C M), 155
PyFunction_GetDefaults (C DBE%), 155
PyFunction_GetGlobals (C DBEI%), 155
PyFunction_GetModule (C D), 155
PyFunction_New (C D), 154
PyFunction_NewWithQualName (C DBE#), 154
PyFunction_SetAnnotations (C D), 155
PyFunction_SetClosure (C DBH), 155
PyFunction_SetDefaults (C D), 155
PyFunction_Type (C OE#), 154
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PyGen_Check (C DBE%), 176
PyGen_CheckExact (C D), 176
PyGen_New (C DBA%), 176
PyGen_NewWithQualName (C DBA%I), 176
PyGen_Type (C OZEH), 176

PyGenObject (C OT7T—4H), 176
PyGetSetDef (C DT —4AHE), 251
PyGILState_Check (C DBE#), 199
PyGILState_Ensure (C ORK), 198
PyGILState_GetThisThreadState (C M), 199
PyGILState_Release (C MEAH), 198
PyImport_AddModule (C MDBE#), 51
PyImport_AddModuleObject (C DEIHK), 50
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PyImport_ExecCodeModule (C DEI#), 51
PyImport_ExecCodeModuleEx (C DREH), 51
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PyImport_Import (C M), 50
PyImport_ImportFrozenModule (C D), 53

PyImport_ImportFrozenModuleObject (C DBE%K), 53
PyImport_ImportModule (C MDEE%K), 49
PyImport_ImportModuleEx (C DEA%N), 50
PyImport_ImportModuleLevel (C DEI#), 50
PyImport_ImportModuleLevelObject (C MEEN), 50
PyImport_ImportModuleNoBlock (C DE#), 49
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PyInstanceMethod_Function (C DBAH), 156
PyInstanceMethod_GET_FUNCTION (C DfE#), 156
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PyInterpreterState_Delete (C DBEA%I), 200
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PyInterpreterState_Main (C DBEI%), 208
PyInterpreterState_New (C DEHK), 200
PyInterpreterState_Next (C DBEI%), 208
PyInterpreterState_ThreadHead (C M%), 208
PyIter_Check (C DBEE), 90

PyIter_Next (C DBA%), 90

PyList_Append (C DEEH), 148
PyList_AsTuple (C DOBE%), 149
PyList_Check (C D), 147
PyList_CheckExact (C D), 147
PyList_GET_ITEM (C DBEE%), 148
PyList_GET_SIZE (C DBA%), 147
PyList_GetItem (C D), 147
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PyList_GetSlice (C DEA%K), 148
PyList_Insert (C DEEH), 148

PyList_New (C DBA%), 147

PyList_Reverse (C D), 149
PyList_SET_ITEM (C DRE%K), 148
PyList_SetItem (C D), 148
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PyList_SetSlice (C D), 148

PyList_Size (C D), 147

PyList_Sort (C DEA%), 148

PyList_Type (C DEH), 147

PyListObject (C T —4&H), 147
PyLong_AsDouble (C D), 110
PyLong_AsLong (C DEE%), 107
PyLong_AsLongAndOverflow (C D), 107
PyLong_AsLongLong (C M), 108
PyLong_AsLongLongAndOverflow (C D), 108
PyLong_AsSize_t (C D), 109
PyLong_AsSsize_t (C D), 108
PyLong_AsUnsignedLong (C MDBA%X), 109
PyLong_AsUnsignedLongLong (C DBA%X), 109
PyLong_AsUnsignedLongLongMask (C M), 109
PyLong_AsUnsignedLongMask (C DBA%), 109
PyLong_AsVoidPtr (C D), 110
PyLong_Check (C DBE#), 106
PyLong_CheckExact (C DREAHK), 106
PyLong_FromDouble (C DB#), 107
PyLong_FromLong (C D), 106
PyLong_FromLongLong (C DBA#), 106
PyLong_FromSize_t (C MEAHK), 106
PyLong_FromSsize_t (C M), 106
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PyLong_FromUnicode (C M), 107
PyLong_FromUnicodeObject (C D), 107
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PyMapping_Check (C DRA$K), 88
PyMapping_Delltem (C MEI¥K), 89
PyMapping_DelltemString (C DREEH), 89
PyMapping_GetItemString (C DBI¥), 88
PyMapping_HasKey (C D), 89
PyMapping_HasKeyString (C DBIX), 89
PyMapping_Items (C D), 89
PyMapping_Keys (C DBA%K), 89
PyMapping_Length (C D), 88
PyMapping_SetItemString (C D), 88
PyMapping_Size (C D), 88
PyMapping_Values (C M), 89
PyMappingMethods (C ®7—%3AY), 285
PyMappingMethods.mp_ass_subscript (C DX NEH),
285
PyMappingMethods.mp_length (C M X /NEH), 285
PyMappingMethods.mp_subscript (C DX /NEH), 285
PyMarshal_ReadLastObjectFromFile (C MDRE#), 55
PyMarshal_ReadLongFromFile (C DB#), 54
PyMarshal_ReadObjectFromFile (C D), 55
PyMarshal_ReadObjectFromString (C DB#), 55
PyMarshal_ReadShortFromFile (C D), 55
PyMarshal_WriteLongToFile (C DB#), 54
PyMarshal_WriteObjectToFile (C DEE¥), 54
PyMarshal_WriteObjectToString (C DRE%K), 54
PyMem_Calloc (C DEE%), 235
PyMem_Del (C DBA%X), 236
PYMEM_DOMAIN_MEM (C' @Y% 0), 239
PYMEM_DOMAIN_OBJ (C @< % 0), 239
PYMEM_DOMAIN_RAW (C' @Y% 0), 239
PyMem_Free (C M%), 236
PyMem_GetAllocator (C MEAK), 239
PyMem_Malloc (C DEE%), 235
PyMem_New (C DESEN), 236
PyMem_RawCalloc (C D), 234
PyMem_RawFree (C D), 235
PyMem_RawMalloc (C D), 234
PyMem_RawRealloc (C D), 235
PyMem_Realloc (C DE#), 236
PyMem_Resize (C DEEH), 236
PyMem_SetAllocator (C M), 239
PyMem_SetupDebugHooks (C DBF), 239
PyMemAllocatorDomain (C D7 —%#), 239
PyMemAllocatorEx (C ®F—4RE) 238
PyMember_GetOne (C DEEFK), 250
PyMember_SetOne (C M), 250
PyMemberDef (C' Q7 —%8) 249
PyMemoryView_Check (C M), 172
PyMemoryView_FromBuffer (C DBA¥), 172
PyMemoryView_FromMemory (C DEE#), 172
PyMemoryView_FromObject (C DEEH), 172
PyMemoryView_GET_BASE (C D), 172
PyMemoryView_GET_BUFFER (C DBE¥), 172
PyMemoryView_GetContiguous (C D), 172
PyMethod_Check (C DE%K), 156
PyMethod_Function (C D), 156
PyMethod_GET_FUNCTION (C DOBS%), 157
PyMethod_GET_SELF (C DR#), 157
PyMethod_New (C DE%K), 156
PyMethod_Self (C MREAH), 157
PyMethod_Type (C DZE#), 156
PyMethodDef (C' Q7 —%%8Y), 247
PyModule_AddFunctions (C DBA%), 166
PyModule_AddIntConstant (C D), 167
PyModule_AddIntMacro (C DBAH), 167
PyModule_AddObject (C DEEEK), 167
PyModule_AddStringConstant (C D), 167
PyModule_AddStringMacro (C D), 167
PyModule_AddType (C DRE%K), 167
PyModule_Check (C DBA%X), 160
PyModule_CheckExact (C D), 160
PyModule_Create (C M), 163
PyModule_Create2 (C DBA%K), 163

PyModule_ExecDef (C DBI#), 166
PyModule_FromDefAndSpec (C DBE%), 166
PyModule_FromDefAndSpec2 (C DREEH), 166
PyModule_GetDef (C MEIHN), 161
PyModule_GetDict (C D), 161
PyModule_GetFilename (C DB#), 161
PyModule_GetFilenameObject (C DEEH), 161
PyModule_GetName (C D), 161
PyModule_GetNameObject (C DBI%), 161
PyModule_GetState (C M), 161
PyModule_New (C DBI%), 160
PyModule_NewObject (C DBE¥), 160
PyModule_SetDocString (C MDBA%K), 166
PyModule_Type (C DZE#), 160

PyModuleDef (C ®F—42%H) 162
PyModuleDef_Init (C DBEI#), 164
PyModuleDef_Slot (C dFT—4E), 164
PyModuleDef_Slot.slot (C DX /NEH), 164
PyModuleDef_Slot.value (C DX NEH), 165
PyModuleDef.m_base (C DXV NEH), 162
PyModuleDef .m_clear (C DX VINEH), 163
PyModuleDef .m_doc (C DXV INEH), 162
PyModuleDef .m_free (C DXV NEH), 163
PyModuleDef .m_methods (C DX /NEH), 162
PyModuleDef .m_name (C DXV INEH), 162
PyModuleDef .m_reload (C DX Y/NEH), 163
PyModuleDef .m_size (C DX VNEH), 162
PyModuleDef .m_slots (C DX VINEH), 162
PyModuleDef .m_traverse (C DX /NEH), 163
PyNumber_Absolute (C D), 83
PyNumber_Add (C D), 82

PyNumber_And (C DREEE), 83

PyNumber _AsSsize_t (C DBI%K), 86
PyNumber_Check (C DREEH), 82
PyNumber_Divmod (C D), 83
PyNumber_Float (C DREEH), 85
PyNumber_FloorDivide (C ME#), 82
PyNumber_Index (C DREEH), 85
PyNumber_InPlaceAdd (C D), 84
PyNumber_InPlaceAnd (C D), 85
PyNumber_InPlaceFloorDivide (C DEE%), 84
PyNumber_InPlaceLshift (C DBEE), 85
PyNumber_InPlaceMatrixMultiply (C DBI%K), 84
PyNumber_InPlaceMultiply (C DBI#), 84
PyNumber_InPlaceOr (C D), 85
PyNumber_InPlacePower (C MDBA%K), 84
PyNumber_InPlaceRemainder (C DRE#), 84
PyNumber_InPlaceRshift (C DB, 85
PyNumber_InPlaceSubtract (C DBEEH), 84
PyNumber_InPlaceTrueDivide (C DBE%), 84
PyNumber_InPlaceXor (C D), 85
PyNumber_Invert (C D), 83
PyNumber_Long (C DBEEH), 85
PyNumber_Lshift (C DBI%), 83

PyNumber _MatrixMultiply (C DBA%), 82
PyNumber _Multiply (C DBE%K), 82

PyNumber _Negative (C DEH), 83
PyNumber_Or (C DE%), 84
PyNumber_Positive (C DEH), 83
PyNumber_Power (C DBEE#), 83
PyNumber_Remainder (C MDBIK), 83
PyNumber_Rshift (C DEE%K), 83
PyNumber_Subtract (C D), 82
PyNumber_ToBase (C D), 85
PyNumber_TrueDivide (C D), 83
PyNumber_Xor (C DB#), 84

PyNumberMethods (C D7 —4E), 282
PyNumberMethods.nb_absolute (C DX /NEH), 284
PyNumberMethods.nb_add (C DX /\NEH), 283
PyNumberMethods.nb_and (C DXV NEH), 284
PyNumberMethods.nb_bool (C DX NEH), 284
PyNumberMethods.nb_divmod (C DXV NEH), 283
PyNumberMethods.nb_float (C DXV /NEH), 284
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PyNumberMethods .nb_floor_divide (C DX /INEH), 284
PyNumberMethods.nb_index (C DX /INEH), 284
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PyNumberMethods.nb_inplace_and (C DX V/NEH), 284
PyNumberMethods.nb_inplace_floor_divide (C DX /N
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PyNumberMethods.nb_inplace_lshift (C DXV NEH),
284
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PyObject (C OF—% &), 244
PyObject_AsCharBuffer (C DEH), 99
PyObject_ASCII (C MDEA%K), 73
PyObject_AsFileDescriptor (C D), 159
PyObject_AsReadBuffer (C D), 99
PyObject_AsWriteBuffer (C DEEE), 100
PyObject_Bytes (C D), 73
PyObject_Call (C D), 79
PyObject_CallFunction (C M%), 80
PyObject_CallFunctionObjArgs (C DEI#), 80
PyObject_CallMethod (C MDEE%K), 80
PyObject_CallMethodNoArgs (C MEAHN), 81
PyObject_CallMethodObjArgs (C MEIE), 80
PyObject_CallMethodOneArg (C MBAHN), 81
PyObject_CallNoArgs (C MDEEE), 79
PyObject_CallObject (C DEI%K), 80
PyObject_Calloc (C DBEH), 237
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PyObject_DelAttrString (C DEEEK), 72
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PyObject_GC_Del (C MEAHN), 294
PyObject_GC_IsFinalized (C DBEE%), 294
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PyObject_GC_New (C DBA%), 294
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PyObject_GC_Track (C DEEE), 294
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PyObject_IsTrue (C D), 74
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PyObject_New (C DEEE), 243
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PyObject_Print (C DBI%K), 71

PyObject_Realloc (C DA%, 237

PyObject_Repr (C DEEH), 73
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PyPreConfig_InitIsolatedConfig (C MDREEH), 216
PyPreConfig_InitPythonConfig (C D), 216
PyPreConfig.allocator (C DX NEH), 217
PyPreConfig.coerce_c_locale (C DXNEH), 217
PyPreConfig.coerce_c_locale_warn (C DX NEH), 217
PyPreConfig.configure_locale (C DX /NEH), 217
PyPreConfig.dev_mode (C DXV /INEH), 217
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PyPreConfig.legacy_windows_fs_encoding (C DX /N
), 217
PyPreConfig.parse_argv (C DXV NEH), 217
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reprfunc (C O7—%8), 289

richcmpfunc (C OF—4E), 290

S
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stdin stdout, 190
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path, module, 14, 189, 192
sequence, 313

FITxU bk, 114
set
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set_all(), 10
setattrfunc (C OF—4&E), 289
setattrofunc (C OF—4&), 289
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SIGINT, 35
signal
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slice, 313
special

method, 314
special method, 314
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staticmethod
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stderr (in module sys), 204
stdin

stdout sdterr, 190
stdin (in module sys), 204
stdout
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stdout (in module sys), 204
strerror(), 29
string
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sum_list(), 10
sum_sequence(), 11, 12
sys
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SystemError (built-in exception), 161

T

ternaryfunc (C T —42&), 290
text encoding, 314
text file, 314
traverseproc (C D7 —4E), 295
triple-quoted string, 314
tuple
FITTTU R, 144
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type, 314
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type alias, 314
type hint, 315
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ULONG_MAX, 109
unaryfunc (C O7—%&), 290
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\%

variable annotation, 315
vectorcallfunc (C OF—4H), 77
version (in module sys), 192, 193
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virtual environment, 315
virtual machine, 315
visitproc (C DT —%&), 295
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Zen of Python, 315
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